
EP 0 300 652 B1 Description This invention relates to an optical isomer of
an Imidazole derivative. Medetomidine which has the formula: 5 [err] is
known as a selective and potent [err]-receptor agonist. It has been
described, e.g. in European Patent Publi- 15  cation No. 72615, as an
antihypertensive agentand in the European Patent Publication No. 187471 as
a veteri- nary sedative-analgesic agent. The optically active d- and
I-enantiomers of medetomidine, and theirnon-toxic pharmaceutically
acceptable acid addition salts are new compounds. These compounds may be
represented by the formulae: [err] 30 Racemic medetomidine is separated
into the enantiomers 11 and III by conversion of the racemate into a
mixture of diastereolsomers and separating the latter by fractional
crystallization. Since medetomidine is a base, It may be converted into a
diastereolsomer salt mixture by reaction with an optically active acid such
as (+)-tartaric acid. Other useful optically active acids are, e.g.,
(-)-malic acid, (-)-mandelic acid and (+)-camphor- 35  10-sulfonic acid.
(+)-Tartaric acid is especially useful for the resolution. The separation
of the diasteroisomers is performed by repeated crystallizing from an
alcohol such as methanol or ethanol or a mixture of them. Once the
diastereolsomers have been separated the acid addition salts can be
converted back to the free bases by making their aqueous solutions alkaline
with sodium hydroxide and by extracting the liberated base in an
appropriate organic solvent such as methylene chloride. 40      The d- and
I-enantiomers of medetomidine reactwith organic and inorganic acids to form
the corresponding acid addition salts, which have the same therapeutic
activities as the bases. They can thus form many phar- maceutically usable
acid addition salts, as, for instance, chlorides, bromides,
sulfates,nitrates, phosphates, sul- fonates, formates, tartrates, maleates,
citrates, benzoates, salicylates or ascorbates. The d- and I-enantiomers of
medetomidine are selective and potent [err]-receptor agonists. 45
Adrenergic receptors are physiologically important binding sites which are
specific to noradrenaline and adrenaline and located on the surface of the
cell membrane. The adrenoceptors of the sympathetic nervous system have
been classified into two different subtypes, alpha- ([err]) and beta-
([err]) receptors, which can be further divided into two subgroups, viz
[err] and a2 and [err] and [err] Of these receptor types, [err]  and [err]
are mainly located post-synaptically on the surface of, e.g., smooth muscle
and thus mediate, e.g., smooth muscle contraction or 50  relaxation ;
whereas [err] receptors are mainly located presynaptically on the terminals
of noradrenergic nerves. If [err]-receptors are stimulated by noradrenaline
under physiological conditions noradrenaline release is blocked, i.e. there
is a negative feed-back phenomenon. This negative feed-back phenomenon may
also be induced by certain synthetic [err]-agonists like medetomidine and
some of its near derivatives. In animal experiments, the d- and I-
enantiomers of the present invention and especially the d-enantiomer, 55
have proved to possess highly enhanced [err]-selectivity and potency
compared to the racemic mixture (i.e. medetomidine). The d-enantiomer can
be expected to be of value, e.g., as a sedative-analgesic, anxiolytic or
antihypertensive agent. Furthermore, it can be used as a pharmacological
tool in the study of the physiology and pharmacology of
[err]-adrenoceptors. 2 



EP 0 300 652 B1 The pharmacological activity of the compounds of the
invention was determined as follows: 1. Alpha-2 agonism in vitro 5
[err]-agonism was determined by means of isolated, electrically stimulated
mouse vas deferens preparation (Marshall et al., Br. J. Pharmac. 62,
147-151, 1978). In this model, an [err]-agonist is able to block
electrically induced muscular contractions by activating the presynaptic
[err]-adrenoceptors and thus diminishing the sec- retion on the motor
transmitter. Known [err]-agonists like detomidine, medetomidine and
clonidine were used as reference substances. Results are shown in Table 1,
where the [err]-agonist effect is presented as the pD2-value 10  (negative
logarithm of the molar concentration of the compound producing 50 percent
of maximal inhibition.) Table 1. 16 Compound
[err]-agonism in vitro (mouse vas deferens). [err] 20 d-enantiomer
9.3 1-enantiomer                                     6.0 (partial agonist)
25        medetomidine                                      9.0 detomidine
8.5 clonidine                                        8.5 30 These results
show that the [err]-agonist activity of medetomidine is limited to the
d-enantiomer. The d-enan- tiomer shows an enhanced[err]-agonist activity
compared to the other agents studied. 35  2. [err]-selectivity In vitro The
selectivity of the d-enantiomer as an [err]-agonist was studied in receptor
binding experiments using rat brain membranes. The ability of the d-isomer
and the reference compounds to compete with 3H-clonidine (for
[err]-receptors) and 3H-prazosin (for [err]-receptors) was studied
essentially as described by Virtanen and Nyman 40 In Eur. J. Pharmac. 108,
163-9,1985. Results of the testare presented in Table 2, where the ability
of the studied agents to compete with [err]-clonidine and 3H-prazosin
binding is expressed as the [err]-value (molar concen- tration of the
competing ligand needed to displace 50 percent of the radioactive ligand).
45 50 55 3    EP 0 300 652 B1 Table 2. Compound           3 H-clonidine
[err]-prazosin           [err] 



displacement          displacement         selectivity [err]
[err] nM d-enantiomer          1.2                    55019
45849 1-enantiomer         46                    189975
4129 medetomidine           3.3                   16700                5060
15      detomidine             3.7                      242
65 clonidine             6.4                     6200                 969
20      The results show that the d-enantiomer is an extremely selective
[err]-agonist compared to medetomidine and the other reference compounds.
3. Sedative analgesic effects 25      The sedative-analgesic properties of
the compounds were studied in the spontaneous motility and writhing- test
in the mouse. Spontaneous motility of mice and rats was measured using the
Animex-activity meter. The test compounds were administered l.p. 30 minutes
before the measuring periods of two minutes. In the writhing test the
compounds studied and saline were administered s.c. to rats, and 45 min.
later 1 ml of 1% acetic acid was administered i.p. The numberof writhes was
recorded in the following 25 min. period (Koster 30  etal., Fred. Proc.
18:412, 1959). Results are shown In Tables 3 and 4. 35 40 45 50 55 4    EP
0 300 652 B1 Table  3:   [err] -values of the  studied  compounds  in
reducing spontaneous motility in mice Compound
[err] ( mg/kg  s.c.) d-enantiomer                             0.02 10
1-enantiomer                           >10 medetomidine
0.05 detomidine                                0.3 clonidine
0.3 15 Table  4: [err]-values of the  studied  compounds in  acetic
acid-induced writhing test in mice 20
. Compound                                 [err]  (mg/kg  s.c.)
d-enantiomer                             0.01 25 



1-enantiomer                          >10 medetomidine
0.02 detomidine                               0.02 30       clonidine
0.03 These results show that the d-enantiomer has an enhanced
sedative/analgesic property compared to the 35  racemic mixture
(medetomidine) and other reference compounds. The sedative/analgesic
effects of medetomi- dine are confined to the d-enantiomer. 4. Anxiolytic
effects 40      The anxiolytic effects of the compounds was studied using a
method described by Handley & Mithoni Nau- nyn-Schmiedeb, Arch. Pharmacol.
327, 1-5 1984. In this test the manner of exploration of open and enclosed
arms in an elevated t-maze by a rat is examined. It has been shown that
anxiolytic drugs increase the relative exploration of open arms. A rat is
placed in the center of the t-maze and the number of open and enclosed
entries is recorded during 5 minutes. Results obained are shown in Table 5.
45 50 55    EP 0 300 652 B1 Table S. Mean number of entries (n-6)
Drug/dose, mg/kg           open       closed      total        open/total
NaCl                        3.4        8.6        12.0         0.28
d-enantiomer 0.0003                     4.8       10.6         14.0
0.20 0.001                      3.2       10.6         13.8         0.23
0.003                       4.0        9.5        13.5         0.29 0.01
5.8         8.8        14.6         0.39 0.03                       2.5
3.0         5.5         0.45 diazepam 15      1
5.2       10.5         15.7         0.33 20      The results show that the
d-enantlomer has an anxiolytic profile in the elevated t-maze test. It is
well known that anxiety states connected to withdrawal symptoms are due to
noradrenergic hyperac- tvity. Therefore such symptoms can be succesfully
treated with drugs reducing the level of noradrenaline, e.g. clonidine.
Experiments in the rat indicate that the d-enantiomer is able to reduce
noradrenaline release and thus sympathetic tone both in the central and
peripheral nervous systems. This has clearly been demonstrated 25  by
measuring CSF-concentrations of [err] (the principal metabolite of central
noradrenaline) in the rat after d-enantiomer administration. The results
are shown in Table 6. Table 6. 30 d-enantiomer dose
CSF [err]  (% of control) 



[err]/kg                                  (4 h after d-enantiomer adm.) 35
0                   .                     100 3
-10 10                                         -20 30
-30 40 100                                         -65 45  5.
Antihypertensive effects The antihypertensive properties of the compounds
of the invention have been studied as follows: Sprague-Dawley rats of
normal weight were first anesthetized with urethane. After this, the
femoral artery was connected by a polyethylene tube to a blood pressure
transducer. The test substance was then injected into 50  the femoral vein
and the blood pressure and the pulse frequency were registered with a
recorder. Results are shown in Table 7. 55 6    EP 0 300 652 B1 Table 7
Antihypertensive effects of the d-enantiomer  in anesthetized rats 5 Dose,
mg/kg        Decrease in BP,%         Decrease in heart rate,  % 0.001
-8                       -21 10        0.003                        -23
-40 0.01                         -43                       -47 0.03
-45                       -48 0.1                          -45
-50 15 The results show that the d-enantiomer possesses clear
anti-hypertensive and bradycardia effects. The d-enantiomer, and its
non-toxic, pharmaceutically acceptable acid addition salts or mixtures
thereof 20  may be administered parenterally, intravenously or orally.
Typically, an effective amount of the compound Is combined with a suitable
pharmaceutical carrier. As used herein, the term "effective amount"
encompasses those amounts which yield the desired activity without causing
adverse side-effects. The precise amount employed in a particular situation
is dependent upon numerous factors such as method of administration, type
of mammal, condition for which the derivative is administered, and of
course the structure of the derivative. 25      The pharmaceutical carriers
which are typically employed with the compounds of the present invention
may be solid or liquid and are generally selected with the planned manner
of administration in mind. Thus, for example, solid carriers Include
lactose, sucrose, gelatin and agar, while liquid carriers include water,
syrup, peanut oil and olive oil. Other suitable carriers are well known to
those skilled in the art of pharmaceutical for- mulations. The combination
of the derivative and the carrier may be fashioned into numerous acceptable
forms, 



30  such as tablets, capsules, suppositories, solutions, emulsions, and
powders. The following Example illustrates the separation of the new
enantlomers. Example 35      14 g of medetomidine (base) were dissolved in
50 ml of methanol. 10.5 g of (+)-tartaric acid were dissolved in 50 ml of
methanol. The solutions were mixed and the solvent was evaporated to a
volume of 50 ml. The mixt- ure was put into an ice bath and 9 g of white
precipitate was obtained. The precipitate was suspended in 25 ml of
ethanol, the mixture was kept in ultrasonic sound for 14 min and filtered.
The precipitate was dissolved in a mixture of 20 ml abs. ethanol and 60 ml
methanol by heating on a steam bath. Aftercooling, 5 g of precipitate 40
(degree of rotation + [err]) was obtained. After recrystallization from 60
ml of methanol, 4.1 g of product was obtained, degree of rotation [err]
Recrystallization was repeated until the degree of rotation did not
increase any longer. The d-enantiomer tartrate was dissolved in water, the
solution was made alkaline and the d-enan- tiomer was dissolved in an
organic solvent e.g. dichiormethane or diethyl ether. The degree of
rotation of the d-enantiomer base was [err] 45      The l-enantiomers may
be isolated from the mother liquors. Claims 50  Claims for the following
Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1. The
d-enantiomer of medetomidine and its non-toxic pharmaceutically acceptable
acid addition salts. 2. The d-enantiomer of medetomidine for use in therapy
as a selective [err]-receptor agonist. 3. A pharmaceutical composition
comprising the d-enantiomer of medetomidine or a non-toxic phar- 55
maceutically acceptable acid addition salt thereof in association with a
pharmaceutical carrier. 7    EP 0 300 652 B1 Table 7: Antihypertensive
effects of the d-enantiomer in anesthetized rats 5 Dose, mg/kg
Decrease in BP %          Decrease in heart rate, % 0.001
-8                        -21 10       0.003                         -23
-40 0.01                         -43                        -47 0.03
-45                        -48 0.1                          -45
-50 15 The results show that the d-enantiomer possesses clear
anti-hypertensive and bradycardia effects. The d-enantiomer, and its
non-toxic, pharmaceutically acceptable acid addition salts or mixtures
thereof 20   may be administered parenterally, Intravenously or orally.
Typically, an effective amount of the compound is combined with a suitable
pharmaceutical carrier. As used herein, the term effective amount"
encompasses those amounts which yield the desired activity without causing
adverse side-effects. The precise amount employed in a particular situation
is dependent upon numerous factors such as method of administration, type
of mammal, condition for which the derivative is administered, and of
course the structure of the derivative. 



25      The pharmaceutical carriers which are typically employed with the
compounds of the present invention may be solid or liquid and are generally
selected with the planned manner of administration in mind. Thus, for
example, solid carriers include lactose, sucrose, gelatin and agar, while
liquid carriers include water, syrup, peanut oil and olive oil. Other
suitable carriers are well known to those skilled in the art of
pharmaceutical for- mulations. The combination of the derivative and the
carrier may be fashioned into numerous acceptable forms, 30  such as
tablets, capsules, suppositories, solutions, emulsions, and powders. The
following Example illustrates the separation of the new enantiomers.
Example 35      14 g of medetomidine (base) were dissolved in 50 ml of
methanol. 10.5 g of (+)-tartaric acid were dissolved in 50 ml of methanol.
The solutions were mixed and the solvent was evaporated to a volume of 50
ml. The mixt- ure was put into an ice bath and 9 g of white precipitate was
obtained. The precipitate was suspended in 25 ml of ethanol, the mixture
was kept in ultrasonic sound for 14 min and filtered. The precipitate was
dissolved in a mixture of 20 ml abs. ethanol and 60 ml methanol by heating
on a steam bath. After cooling, 5 g of precipitate 40  (degree of rotation
+ [err]) was obtained. After recrystallization from 60 ml of methanol, 4.1
g of product was obtained, degree of rotation + [err] Recrystallization was
repeated until the degree of rotation did not increase any longer. The
d-enantiomer tartrate was dissolved in water, the solution was made
alkaline and the d-enan- tiomer was dissolved in an organic solvent e.g.
dichlormethane or diethyl ether. The degree of rotation of the d-enantiomer
base was + [err] 45      The l-enantiomers may be isolated from the mother
liquors. Claims 50   Claims for the following Contracting States: AT, BE,
CH, DE, FR, GB, IT, LI, LU, NL, SE 1. The d-enantiomer of medetomidine and
its non-toxic pharmaceutically acceptable acid addition salts. 2. The
d-enantiomer of medetomidine for use in therapy as a selective
[err]-receptor agonist. 3. A pharmaceutical composition comprising the
d-enantiomer of medetomidine or a non-toxic phar- 55   maceutically
acceptable acid addition salt thereof in association with a pharmaceutical
carrier. 7    EP 0 300 652 B1 Claims for the following Contracting States:
ES, GR 1. A method for separating the d-enantiomer of medetomidine which
comprises converting racemic medetomidine into a diastereoisomer salt
mixture by reaction with an optically active acid, and then separating 5
the mixture of diastereoisomeric salts by fractional crystallization. 2.
Method according to claim 1 in which the optically active acid used is
(+)-tartaric acid. 3. A method of producing a pharmaceutical composition
comprising admixing the d-enantiomer of medetomidine or a non-toxic
pharmaceutically acceptable acid addition salt thereof with a
pharmaceutical car- rier. 10 Patentanspruche Patentanspruche fur folgende
Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 15 



1. Das d-Enantiomer von Medetomidin uns dessen nichttoxische pharmazeutisch
annehmbare Saureaddi- tionssalze. 2. Das d-Enantiomer von Medetomidin fOr
die Verwendung bei der Therapie als ein selektiver alpha2-
Rezeptor-Agonist. 20      3. Pharmazeutische Zusammensetzung umfassend das
d-Enantiomer von Medetomidin oder ein nichtto- xisches phammazeutisches
annehmbares Saureadditionssalz davon zusammen mit einem pharmazeutischen
Trager. Patentansprulche far folgende Vertragsstaaten: ES, GR 25 1.
Verfahren zum Abtrennen des d-Enantiomers von Medetomidin, umfassend das
Oberfuhren von raze- mischem Medetomidin in ein diastereoisomere
Salzmischung durch Umsetung mit einer optischen aktiven SAure und dann das
Trennen der Mischung der diastereolsomeren Saize durch fraktionlerte
Kristallisation. 2. Verfahren gemfiP Anspruch 1, bei dem die verwendete
optisch aktive Siure (+)-Weinsaure ist. 30      3. Verfahren zur
Herstellung einer pharmazeutischen Zusammensetzung, umfassend das Abmischen
des d-Enantiomers von Medetomidin oder eines nichttoxischen pharmazeutisch
annehmbaren Saureadditionssal- zes davon mit einem pharmazeutischen Trager.
35   Revendlcations Revendlcations pour les Etats contractants suivants :
AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 40      1. Enantiomere d de la
medetomidine et ses sels d'addition d'acide pharmaceutiquement acceptables
et non toxiques. 2. Enantiombre d de la medetomidine, destinb A etre
employ6 dans des soins en tant qu'agoniste selectif des recepteurs a2. 3.
Composition phanmaceutique comprenant l'nantiomere d de la medetomidine ou
un de ses sels d'addi- 45  tion d'acide phammaceutiquement acceptables et
non toxiques, associe avec un vehicule pharmaceutique. Revendications pour
les Etats contractants sulvants: ES, GR 1. Procede de separation de
l'enantiomere d de la medetomidine, qui comporte la transformation de la so
mdetomnidine sous forme de melange racemique en un melange de sels
diast6reoisomeres, par reaction avec un acide optiquement actif, et ensuite
la separation du melange de sels diaster6oisomeres par cristallisation
fractionnee. 2. Procede conforme a la revendication 1, dans lequel I'acide
optiquement actif utilise est l'acide (+)-tar- trique. 55      3. Procede
de production d'une composition pharmaceutique, qui comprend le fait de
melanger de l'enan- tiombre d de la medetomidine, ou de l'un de ses sels
d'addition d'acide phanmaceutiquement acceptables et non toxiques, avec un
vehicule pharmaceutique. 8 I 111111 11111111 1111111 111111    


