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Me refiero al Oficio No 5704 y at oncepto :Øcnico No 01333 notificado en el asunto 

de la referenda. 

Los solicitantes hacen las siguiet tes obseivaciones en cuanto al concepto tØcnico 

40 se refiere. 

"A pesar de lo afirmado pci ci E.Ramirlador, ni la anterioridad Dl o D2 describen el 

compuesto sometido a estudio, (3ntrc) de las reivindicaciones 1 a 6 de la presente 

invenciOn. 

El analisis del Examinador sob e Ics documeritos Dl, D.? es una inapropiada 

a preciaciôn. 

� En realidad, el examinador no hi proveId ningiin razonarniento valedero acerca 

del porquØ una persona con pgricia orcinaria en el ark podria modificar los 

compuestos expuestos en Dl al ilirar a los compuestos delerminados en 02. Los 

compuestos de 02 son cardiotoni ;os. Con odo el debido respeto, una propiedad 
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biológica de un grupo de compuestos no es una sugerencia para modificar la 

estructura ni una sugerencia acerca de cual se supondria que la modificacion 

estructural deberIa ser. Por lo tanto, el examinador no ha provisto una sugerencia a 

motivación para modificar Dl para obtener el compuesto determinado en la 

presente solicitud. 

Es mas, cuando todas las variaciones en las revelanciones de Dl y D2 son 

consideradas, existen de manera literal, billones de compuestos sugeridos 

mediante la combinaciOn Dl y 02. Claramente, con ausencia de las ensenanzas 0 

instrucciones de la presente solicitud. una persona con pericia dentro del arte no 

podria dirigirse hacia el compuestos expuesto en la presente reivindicacion 1. 

40  Realmente, el anÆlisis del examinador es imperfecto, pues falla en considerar los 

billones de posibles compuestos cubiertos por las referencias reveladas. Y es aCm 

mayor el fallo porque el examinador utilizo una "apreciaciôn impermisible" para 

determinar que ensena la referenda mientras ignora el nUmero sustancial de 

selecciones y modificaciones que deben ser hechas a las referencias para obtener 

la estructura de la reivindicacion 1. 

SFinalmente, no existe de manera apropiada el rechazo "prima facie" por la falta de 

nivel inventivo pues no existe la motivacOn para combinar las referencias y tales 

referencias no enseæan o sugieren el compuesto determinado en la reivindicacion 

1. Por lo tanto, el compuesto de la reivindicacion 1 no es obvio sobre el arte 

anterior. 
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ABSTRACT 

4111 
The ocular hypotensive effects of medetomidine, a relatively selective cagonist, and its analogs were 
tested in rabbits and cats and their inhibition of adenylate cyclase in the isolated bovine ciliary process 
was also studied. It was found that topical unilateral administration of medetomidine (0.5-2.0%) to the 
normotensive rabbits produced a dose-dependent bilateral decrease in lOP with peak reduction in lOP at 
2 hr in the treated eye and 1 hr in the untreated eye. A dose-dependent mydriasis was also observed in 
the treated eye. The dose-response curves of medetomidine and its analogs showed that the ranked 
order of intrinsic activity at lowering lOP was medetomidine ?: MPV-1440 > detomidine> MPV-1441 and 
MPV-305 611. At concentrations lower than those used in rabbits, topical application of medetomidine to 
the normotensive cats lowered lOP in both treated and untreated eyes. Medetomidine and detomidine 
caused a dose-dependent inhibition of isoproterenol-stimulated adenylate cyclase activity. Detomidine 
was found to be a partial agonist producing about 43% of maximum inhibition obtained by medetomidine. 
The lOP efficacy of these o2-agonists paralleled their effects on adenylate cyclase activity. The results 
demonstrated that these imidazoline derivatives are effective ocular hypotensive agents which may be 
useful in understanding the contribution of 02-receptors to the regulation of lOP, 
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Abstract 

The effects of the a2-adrenoceptor drugs, 

rnedetomidine and atipamezole, on dopamine 

overflow evoked by low (6 Hz-10 s) and high (50 

Hz-4 s) frequency electrical stimulation of the 

median forebrain bundle were studied in striatum 

of BALB/C mice anaesthetized with chloral 

hydrate with fast in vivo voltammetry techniques. 

The effects of these drugs on the basal 

concentrations of dopamine metabolites were 

also investigated by means of differential pulse 

voltammetry. Medetomidine dose dependently 

decreased dopamine overflow in nucleus 

accumbens in the dose range 5-100 pg/kg, s.c. 

This effect was seen only at low frequency 

stimulation and reached 85% at a dose of 100 

pg/kg. Medetomidine also decreased the basal 

concentration of striatal homovanillic acid. This 

effect did not exceed 35%. Atipamezole 

antagonized the inhibitory effects of 

medetomidine on the dopamine overflow, but 
showed no effect itself. We suggest that a2-

adrenoceptors in dopaminergic terminal fields in 

the mouse striatum are involved in the regulation 

of dopamine release at physiological stimulation 

frequencies. 

Author Keywords: Atipamezole; Medetomidine; 

Dopamine overflow; Dopamine metabolisms: 

Voltammetry, in vivo; Mouse 
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Contrasting effects of the imidazol(in)e 2-adrenoceptor 
agonists, medetomidine, clonidine and UK 14,304 on 
extraneuronal levels of noradrenaline in the rat frontal 
cortex: evaluation using in vivo microdialysis and 
synaptosomal uptake studies 

J.W. Dailey & ’S.C. Stanford 

Department of Pharmacology, University College London, Gower Street, London WCIE 6BT 

I In vivo microdialysis in halothane-anaesthetized rats and synaptosomal (’H)-noradrenaline uptake 
studies in vitro were used to evaluate the effects of iznidazole (medetotnicline) and imidazotine (clonidine 
and UK 14,304) a1-adrenoceptor agonists on extraneuronal levels of noradrenaline in the frontal 
cortex. 
2 Levels of noradrenaline in the dialysate were increased by a depolarizing concentration of K 
(60 mm for 20 mm) and substantially attenuated by reducing Ca + supply in the perfusate. These results 
suggest that spontaneous efflux of noradrenaline in the cortex is regulated predominantly by cation-
dependent exocytotic mechanisms. 
3 At a low perfusion concentration (0.5 !LM), medetomidine, clonidine and UK 14,304 all reduced the 
level of noradrenaline in cortical dialysates. Continuous perfusion of the selective a2-adrenoceptor 
antagonist, atipamezole (0.5 4M) caused a sustained increase in noradrenaline efflux and reversed the 
inhibitory effects of medetomidine. All these changes are consistent with drug actions at presynaptic 
tit,adrenoceptors. 
4 Higher concentrations of medetomidine (5-50gM), but not clonidine or UK 14,304, evoked a 
non-desensitizing increase in noradrenaline efflux. This effect was not antagonized by 0,5gM 
atipamezole. 
S The tricyclic noradrenaline reuptake inhibitor, desmethylimipramine (OS -50 MM), increased 
noradrenaline cifiux in a concentration-dependent manner. 
6 The specific uptake of [3H]-noradrenaline into cortical synaptosomes was inhibited by medetomidine 
and desmethyliniipramine with IC, values of approximately 7 gi. and 8 flM respectively. Neither 
clonidine nor UK 14,304 inhibited [3H]-noradrenaline uptake. 
7 These results indicate that micromolar concentrations of the selective a-adrenoceptor agonist, 
medetomidine, can augment extraneuronal levels of noradrenalmne in the rat frontal cortex; this effect 
seems to involve an inhibition of noradrenaline reuptake rather than an action at uradrenoceptors. 

Keywords: Atipamezole; clonidine; cortical synaptosomes; desmethylimipramine; frontal cortex; medetomidine; microdialysis; 
UK 14.304 

Introduction 

It is widely accepted that presynaptic a2-adrenoceptors 
modulate noradrenaline release in the brain. Evidence to 
support this view stems from experiments in vitro studying 
transmitter release from synaptosomes (de Langea a at., 
1979; Maura a: al., 1992) and brain slices (Reichenbacher es 
al., 1982; Raiteri at al, 1992), and from experiments using in 
vivo microdialysis (L’Heureux a: at., 1986; Thomas & Hol-
man, 1991; van Veldhuizen a al., 1993). In all of these 
studies, noradrenaline efflux was reduced by a2-adrenoceptor 
agonists and increased by u2-adrenoceptor antagonists. 

The imidazole derivative, (–)-4-[l-(2,3-dimethylphenyl) 
ethyl]-1H-iniidazole (medetomidine), is a potent a3-adreno-
ceptor agonist with an a,Js, selectivity ratio of over 1600 
(Virtanen a: at., 1988). In recent experiments, we used in viva 
microdialysis to test the effects of this compound on 
noradrenaline efflux in the rat frontal cortex. The drug was 
administered directly into the terminal field via the dialysis 
probe. We found that the effects of medetomidine were 
strongly concentration-dependent. At a low perfusion con-
centration (0.5 !IM), medetomidine reduced noradrenaline 

levels in the dialysate but higher concentrations evoked a 
non-desensitizing increase in noradrenaline efflux. These 
preliminary findings have been reported to the British Phar-
macological Society (Dailey & Stanford, 1994). The aim of 
the present study was to eliminate the possibility that this 
increase in noradrenaline efflux involves u2-adrenoceptors. To 
achieve this, we first tested whether the increase could be 
prevented by the selective uradrenoceptor antagonist, 
atipamezole. In further studies the effects of medetomidine 
on noradrenaline efflux were compared with those of the 
iznidazoline u2-adrenoccptor agonists, clonidine and 5-bromo-
N-(4,5-dihydro-lH-imidazol-2-yl)-6-quinoxalinamine (UK 
14,304). 

One limitation of in vivo microdialysis is that levels of 
noradrenaline in the dialysate reflect the net influence of both 
neurotransmitter release from the nerve terminals and its 
neuronal and non-neuronal reuptake from the extracellular 
fluid. Spontaneous changes in noradrenaline efflux are highly 
Ca’ -dependent (L’Heureux a: al., 1986; van Veldhuizen at 
at., 1990), suggesting that it is mainly transmitter release 
which determines the levels of noradrenaline in the dialysate 
under basal conditions. However, drug-induced changes in 
noradrenaline efflux could reflect changes in release and/or 

7: 
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Concentration (jIM) 

FIgure 5 Concentration-dependent inhibition of [’H]-noradrenaline 
uptake into cortical synaptosomes by medetomidine (0) and 
desmethylimiprasnine (0). Clonidine (A) and UK 14,304 (A) were 
also tested. Each data point represents mean – s.e.mean V. inhibition 
of specific (’HJ-noradrenaline uptake (it = 6-9). Statistical analyses 
of the raw data are described in the text. 

0.5$M atipamezole alone (F- 11.92; d.f. 1,8; P a. 0.009). In 
contrast, noradrenatine elfiux during perfusion of 50 AM 
medetomidine was significantly greater than that in equiva-
lent samples collected with atipamezole alone (Fr. 13.64; d.f. 
1,8; P-0.006). 

Atipasnezole (0.5 AM) was then co-administered with 
medetomidine (5-50!IM). When compared with 
medetonaidine alone there was no main effect of drug 
(F = 0.22; d.f. 1,8; P = 0.065) over all samples, but there was 
a main effect of concentration (F-93.62; d.f. 3,24; 
P<0.001) and a significant drug x concentration interaction 
(F=3.39; di 3,24; P-0.034)  (Figure 4). Noradrenaline 
efflux was therefore compared between specific drug 
treatments. Comparison of noradrenaline efflux with 0.5 AM 
medetomidine and 0.5 pm medetomidine plus 0.5MM 
atipamcle failed to expose a main effect of drug (F- 2.21; 
d.f. 1.8; Pa 0.175). Multivariate tests also failed to show any 
drug treatment x time interaction (P = 0.129). Since com-
parison of medetomidine alone and atipamezole alone did 
expose a drug x time interaction (see above), it seems that 
changes in noradrenaline efflux induced by 0.5 AM 
medetomidine or 0.5jIM atipamezole are diminished when 
these drugs are given in combination. This suggests an 
additive interaction between these drugs at these concentra-
tions. In contrast, there was no effect of atipamezole on 
noradrenaline efflux when this was co-administered with 
either 5.0pM (F4.44; d.f. 1,8; P-0.068) or 509M 
medetomidine (F=065; d.f. 1,8; P -0.444 Cf. medetomidine 
alone). 

Effects of medetomidine, UK 14,304, clonidine and 
desmethylftnipramine on uptake of 
(- ) -[3HJ-noradrenaline by cortical synaptosornes in 
vitro 

Specific synaptosomal uptake of (’HJ-noradrenaline at 37’C 
was 1.02 – 0. 10 pmol mg -’protein (n’9). This uptake was 
inhibited by medetomidine with an IC% of approximately 
7gM (F- Ills; di 3,35; P<0.001) (Figure 5). Compared 
with the uptake in the absence of drug, post hoc tests exposed 

significant uptake inhibition at both $ and SO Am drug con-
centrations. Similar results were obtained with des-
methylimipramine: this produced a significant, concentration-
dependent reduction in synaptosomal uptake (F- 6.52; di 
3,42; P = 0.01) with post hoc tests exposing significant inhibi-
tion at both 5 and 50 AM concentrations. The IC,0 for uptake 
inhibition was approximately 8 jIM. In contrast, neither 
clonidine (F-0.11; di 2,11; P=0.896)  nor UK 14,304 
(F-004; dl’. 2,11; P-0.954) produced any changes in 
synaptosomal uptake of (11f]-noradrenaline. 

Systemic administration of medetomidine produces sedation, 
hypotension (Savola & Virtanen, 1991), antinociception 
(reviewed by Pertovaara, 1993), hypothermia (MacDonald ci 
al., 1988) and a reduction in general anaesthetic requirement 
(Bloor ci at, 1992). These effects have been attributed to 
activation of a1-adrenoceptors since they are shared by other 
a2-adrenoceptor agonists and are prevented by Ur 
adrenoceptor antagonists. This is consistent with evidence 
from binding studies in vitro showing that medetomidine has 
a greater selectivity for a- versus a1-adrenoceptors, and a 
higher affinity for binding to aradrenoceptors than either 
clonidine or UK 14,304 (Virtanen ci al., 1988). In view of 
this binding profile, systemic administration of medetomidine 
should reduce noradrenaline release in the brain by activating 
both somatodendritric wirautoreceptors in the locus coeruleus 
and presynaptic 22-adrenoceptors in the terminal field. 
Attenuated release of noradrenaline is suggested by a decline 
in brain levels of the noradrenaline metabolite, 3-tnethoxy-4. 
hydmxyphenylethylene glycol (MHPO) after systemic 
administration of a low dose of medetomidine (MacDonald 
ci at, 1991). Also, in the present study, a low micro molar 
concentration of medetomidine reduced noradrenaline efflux, 
whereas the a,-adrenoceptor antagonist, atipamezole, in-
creased it. 

Despite this receptor selectivity, the main finding of the 
present study was that, at higher concentrations (5-50MM), 
medetomidine markedly increased the levels of noradrenaline 
in cortical dialysates. Although unlikely to contribute to its 
clinical actions, this effect could be relevant to published 
reports that medetomidine has a biphasic effect on brain 
MHPG content: after an initial reduction, MUPO levels 
show a dose-dependent recovery (MacDonald et at, 1991). It 
might also explain the reversal of sedation as the drug dose is 
increased beyond that recommended in anaesthesia (Doze ci 
at. 1989). It is also unlikely that the increase in 
noradrenaline efflux induced by medetomidine is related to 
its agonist action at n-adrenoceptors. This is because both 
clonidine and UK 14,304 were devoid of this effect, yet both 
these compounds are regarded as relatively potent and selec-
tive a2-adrenoceptor agonists. More importantly, the increase 
in noradrenaline efflux was not prevented by co-
administration of the a,-adrenoceptor antagonist, atipa-
mezole. 

Attenuation of noradrenaline efflux by low, and increased 
efflux at high, drug concentrations could suggest that 
medetomidine has a tower efficacy at presynaptic Ur 
adrenoceptors than noradrenaline. There are several reasons 
for discounting this possibility. First, the large increase in 
efflux caused by SOpM medetomidine would indicate that 
aradrenoceptors experience considerable tonic activation by 
spontaneously released noradrenaline. Yet, this is at variance 
with our results: the increase was no greater after treatment 
with atipamezole, either alone or in conjunction with 
medetomidine, than after medetomidine alone. Others have 
shown that, even high concentrations (100 p34) of selective 
a’-antagonists, piperoxan and yohimbine, have little or no 
effect on noradrenaline levels in dialysates of the rat fron-
toparietal cortex (van Veldhuizen ci at, 1993). Interestingly, 
the imidazoline a2-adrenoaptor antagonist, idazoxan 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 
de la Decision 486 de la Comisión de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Descripciôn: Folios: 17 a 54 camo se radicO inicialmente 

Reivindicaciones: Folios 55 a 56 como se radico inicialmente 

Dibujos: Folios 57 a 58 

Prioridad: Folios: 1 
12/0912003, US, 60/502,562 
151/07/2004, US, 10/891.953 

Respuesta del solicitante: Folios 143 a 145 

2. AnÆlisis de la Prioridad 

La fecha de prioridad del 12 de Septiembre de 2003 y su correspondiente 
docuniento, son aceptados para el estudio de patentabilidad 
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receptor cc-2A adrenØrgico comparado con el receptor cc-lA adrenØrgico 

Soiucion: Un agonista selectivo a-2Na-1A, representado por: 

[PC: A61K 31/4164, C07D 233/84 

3. De la solicitud do Patente 

Reivindicaciones (articulo 30 D 486) 
Las reivindicaciones 2 y 5 se encuentran caracterizadas por el resultado a alcanzar. 
(Actividad farmacologica) 

4. Determinación del Estado do la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TŁcnica es: 

. Fecha de presentaciOn de Ia solicitud prioritaria: 12 de Septiembre de 2003 

Considerando que la fecha de presentaciOn de la primera solicitud de patente de Ia 
cual se reivindica prioridad es: 12/09/2003 se encontraron los siguientes 
documentos del estado de la tØcnica relacionados, que pueden afectar Ia 
patentabilidad del objeto de la preserite solicitud: 

I 
NO Documento Titulo Fechade publicacion 

Pharmaceutical compositions of 

Dl WO 97/15302 1evo-tiomrs of 
medetomidina derivatives and 01/05/1997 

their use 
. 1 Dopamine-beta-hydroxylase 08/02/89 D2 EP 0302603 

inhibitors 

5. AnÆlisis de Patentabiliclad (Art 14 D486) 

Nivel Inventivo (Art18 D486) 

La reivindicacion 1 consiste en: 

"Un agonista selectivo a-2Akx-1A, que comprende un compuesto representado por:" 

Mc 
Me 

H! 
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El Estado de la TØcnica mÆs cercano es D1, que da a conocer derivados de 
medetomidina y su uso como agonista del receptor a-2 con formula I y sus 
composciones (Ver resumen) y que al realizar los reemplazos sugeridos para 
como C1-C2-alquilo, R2, R3, R4 los cuales son lo mismo o diferente y son 
independientemente de hidrOgeno, C1-C2-alquilo entre otros, en Ia reivindicacian 1 
se obtiene el compuesto (Ver pÆgina 8, lineas 9-10) 

OH3 OH3 

CH3 

El compuesto objeto de esta solicitud se diferericia de los compuestos de Dl, en 
que el anillo de imidazol presenta la funciOn tiona, 

� El hecho de incluir la funciÆn tiona en el anillo del imidazol en los compuestos que 
se daban a conocer en Dl, causaria que los compuestos sean selectivos sobre los 
receptores cc-2A comparado con el receptor a-IA adrenØrgico. 

El Froblema Tecnico Objetivo era "oômo obtenercompuestos Utiles como agonistas 
selectivos a-2A/cx-1A". 

02 describe una manera de solucionar el problema tØcnico, med iante la adiciôn de 
la funciOn tiona en el anillo de imidazol, en compuestos inhibidores de la dopamina-
beta-hidroxilasa, donde al realizar los reemplazos en la estructura de formula I, 
cuando X es C14aIquiIo, R es H, y n es 1-5; se obtiene la siguiente estructura 
qumica con su correspondiente tautOmero: 

OH3 

HSf 

OH3 
H 

) S 

N 
H 

La reivindicacion es obvia, porque el Experto en la Materia enfrentado al problema 
de obtener agonistas selectivos ct-2A/a-1A" incluiria ’la función tiona en el anillo de 
imidazol" que se revela en 02, en la estructura quimica de la medetomidina que se 
enseæa en Dl, logrando de esta forma el compuesto objeto de esta solicitud. For 
tanto, la reivindicación 1 no tiene Nivel Inventivo. Las reivindicaciones dependientes 
2- 6, no mencionan alguna caracteristica que haga inventivo al compuesto de Ia 
reivindicaciOn 1, por Ic cual se considera que no tienen nivel inventivo. 

6. Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud se encuentran 
afectados asI: 



En cumplimiento del articulo 45 de la OecisiÆn 486 de la Comisión de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dias contados 
a partir de la fecha de notificaciôn de  la presente comunicación. En caso de no dar 
respuesta al presente requerimiento, 0 si a pesar de Ia respuesta subsistieran los 
impedimentos para la concesiÆn, se denegara la patente. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del tItulo primero de la Circular Unica NO 10 de 2001. 

JESUWFEkNEL GARCIA GA IA 
Director de Nuevas Creaciones (E 

El anterior requerimiento fue notificado por fijación en lista, de fecha 

EXAMINADOR TECNICO CONCEPTO TtCNICO No. 04233 COdigo No. 202070 


