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RESPUESTA AL OFICIO No.14558 NOTIFICADQ POR FIJACION EN LISTA No. 370,
DE FECHA 14 DE NOVIEMBRE DE 2008
(EXAMEN DE FONDO)

CARLOS R. OLARTE, mayor de edad y vecino de Bogotd, identificado tal como aparece al pie
de mi firma, en mi caracter de apoderado de la sociedad solicitante, me permito manifestar lo
siguiente ante el auto emanado por ese Despacho, dentro del plazo legal de prorroga previsto en

el articulo 45 de la Decision 486, en los siguientes términos:

1. En primer lugar y con el 4animo de brindar mayor claridad a la materia reivindicada, me

permito presentar un Capitulo Reivindicatorio Modificado, que reemplaza en su totalidad al

Capitulo Reivindicatorio presentado al momento de radicar esta solicitud. Para tal efecto, adjunto

un recibo de pago que cubre la tasa de modificacion correspondiente.

Asi entonces, el Capitulo Reivindicatorio Modificado contiene las siguientes modificaciones:
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Reivindicaciéon
Modificaciones
original
1 Se limita al compuesto del Ejemplo 98 o la sal del mismo.
2 Se limita a la sal clorhidrato del Ejemplo 99.
13,14y 15 Eliminadas.

Valga anotar que las modificaciones efectuadas al Capitulo Reivindicatorio cumplen a cabalidad
con lo estipulado en el Articulo 34 de la Decision 486, ya que éstas de ninguna manera implican
una ampliacion de la proteccion correspondiente a la divulgacion contenida en la solicitud inicial.

Por el contrario, éstas constituyen una franca limitacidn a la proteccion originalmente pretendida.

2. a- El Examinador argumenta que las Reivindicactones 13, 14 y 15 no son patentables

porque reclaman usos y meétodos de tratamiento.

b- Con el animo de superar la antenior objecién, las Reivindicaciones 13, 14 y 15 han

sido retiradas del Capitulo Retvindicatorio Modificado.

3. a- El Examinador argumenta que las patentes W(099/25685 (D1) y W002/083134

(D2) afectan el nivel inventivo de la presente invencidn.

El Examinador argumenta que la unica diferencia entre los compuestos de la invencion y D1, es
que los compuestos de la presente invencién comprenden sustituyentes sobre el nitrégeno del
anillo de piperidina no divulgados en DI. Sin embargo, el Examinador anota que dichas

sustituciones son similares a aquellas reveladas en D2,

El Examinador sefiala que los sustituyentes sobre el anillo de piperidina de la presente invencion
resultan obvios a la luz de DI, asi como los sustituyentes del extremo carboxamido de la

molécula, que resultan derivados de D2.

Por lo tanto, el Examinador concluye que para una persona medianamente versada en la materia
resultaria evidente combinar las ensefianzas de D1 y D2, para obtener los compuestos de la

presente invencion.

b- 1) En primer lugar, es importante resaltar que la presente solicitud se refiere a

derivados de piperidina sustituidos en la posicién 4 por un grupo carboxamida o acetamida y por
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un grupo arilo, que ademds presentan un grupo alquilo Ci-Cy4 sustituyendo el nitrégeno de la
posicién 1, y son activos como inhibidores de la recaptacion de serotonina. De manera preferente,

la presente invencion ahora se dirige inicamente al compuesto N-[1-(3-cloro-1-naftalenil)etil]-2-

[4-(4-fluorofenil)- 1 -metil-4-piperidinil]-N-metilacetamida.

ii) En cuanto al arte previo citado, debo sefialar que D1 se refiere a derivados
de 4-(alquil, alquenil/Cy)-4-carboxamide piperidinas N-sustituidas, con actividad como
agonistas de VLA-4 y/o a4f7, dtiles para inhibir o prevenir las patologias asociadas a la adhesion
celular. De acuerdo con esto, las ensefianzas de D1 conducen inequivocamente al desarrollo de

compuestos en los que el nitrégeno de la piperidina no se encuentra directamente sustituido por

un grupo_alquilo (metilo, en el caso del compuesto especificamente reivindicado). Por el

contrario, los compuestos de D1 comprenden un grupe L unido directamente al nitrégeno del
ciclo de piperidina, el cual puede ser: —C(Q)-, O—C(0)-; NR*-C(O)-; -S(0)2-, -P(O)(OR4)- 6 -
C(O)C(O)-.

Adicionalmente, los compuestos de D1 son utiles en la inhibicién y prevencion de desordencs

asociados a la adhesion de leucocitos. Nada en D1 siquicra sugiere que las piperidinas que

presentan un grupo carboxamida en la posicion 4 (acetamida, en el caso del compuesto de la
Reivindicacién 1), serian ttiles como antagonistas NK1 y como inhibidores de receptacion de
serotonina.

iii)  En cuanto a D2, esta referencia revela 4-aminomctil-piperidininas N-
sustituidas. Nada en D2 ensefia o siquiera sugiere estructuras que comprendan un grupo

carboxamida o acetamida en la posicion 4 del anillo de piperidina.

Adicionalmente, D2 ensefia que las 4-aminometil-piperidinas N- sustituidas son antagonistas del
receptor MCH. D2 no ensefia que las 4-aminometil-piperidinas N-sustituidas setian ttiles como

antagonistas del receptor NK1 y/o inhibidoras de la recaptacion selectiva de serotonina.

iv) Asi las cosas, debo subrayar que la persona medianamente versada en la
materia, a partir de las ensefianzas de D1 y/o D2, no se inclinarfa hacia la produccién de
piperidinas que comprendan especificamente: (i) un grupo alquilo C4 (e.g. metilo) directamente
unido al atomo de nitrégeno del ciclo {a diferencia de DI1) y (ii) una carboxamida (e.g.
acetamida) en la posicion 4 (a diferencia de D2).

Adicionalmente, nada en D1 y/o D2, independientemente o en combinacion, sugiere que las 4-

carboxi-piperidinas N-sustituidas, y ain més especificamente el Compuesto de la Reivindicacion

P . ~{F 4 &= qoeg o~y 4
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De hecho, una persona versada en la materia, tomando en cuenta la informacién divalgada en D1
y/o D2, a lo sumo intentaria obtener 4-carboxamida-piperidinas N- sustituidas, esperando
obtener agentes ttiles como agonistas de VLA-4 y/o a4p7 (de acuerdo con D1), o 4-aminometil-

piperidinas N-sustituidas como antagonistas del receptor MCH.

En ese sentido, me permito subrayar que la evaluacién de nivel inventivo en el analisis de
patentes debe realizarse sobre la base de qué hubiera sido obvio para una persona versada en el

arte. Claramente, 1a busqueda del estado de la técnica de anterioridades, basada unicamente en la

cstructura molecular, sin considerar también los diferentes mecanismos de _acciéon, no es

representativa de la practica realizada en el &mbito de la investigaciéon farmacéutica. La persona
versada en la técnica con la tarca de desarrollar farmacos como antagonistas del receptor NK1 y/o
como inhibidores de recaptacién de la serotonina, evidentemente enfocaria su investigacion en cl

estudio cstructural de agentes en ¢l estado de la técnica con ese mecanismo de accion particular.

Por esta razon, la persona versada en la técnica jamas consideraria relevante ensefianzas previas
de como disefiar agentes con un mecanismo de accién diferente, como ocurre en el presente caso
respecto de la materia revelada en D1 y/o D2, que ensefian compuestos con actividad

completamente diferente.

4. Por todo lo anterior, considero que las objeciones presentadas por el Examinador en su
examen dc fondo No. 3081 han sido resueltas y por consiguiente solicito respetuosamente se
tengan por cumplidos los requisitos de patentabilidad, en tanto no se logré desvirtuar ninguno de

ellos por parte del Despacho, y se proceda con la concesién de la patente.

Atentamente,

CARLOS R. OLARTE
C.C. No. 79.782.747 de Bogota
T.P. 74.205

Anexos:
¢ C(Capitulo Relvindicatorio Modificado

¢ Recibo de pago correspondiente a la tasa de modificacion.
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N-[1-(3-cloro-1-naftalenil)etil]-2-[4-(4-fluorofenil)-1-metil-4-piperidinil]-N-

metilacetamida 6 una sal farmacéuticamente aceptable del mismo.

Una sal del compuesto que se reivindico en la Reivindicacidn 1 el cual es
clorhidrato de  N-[1-(3-cloro-1-naftalenil)etil]-2-[4-(4-fluorofenil)-1-metil-4-
piperidinii}-N-metilacetamida.

Un enantiémero del compuesto que se reivindicé en la Reivindicacion 1 6 2.

Un enantiomero del compuesto que se reivindicd en la Reivindicacién 1 6 2

que tiene la formula (I}
HLC

cuya estereoquimica absoluta en el estereocentro indicado en la formula (1)

como * es el mismo que para {-)}-[3-cloro-1-naftaleniljetillamina.

Un enantidmero del compuesto que se reivindicé en la Reivindicacion 17
producidc a partir del compuesto N-[1-(3-cloro-1-naftalenil)etil]-2-[4-(4-

ﬂuorofénil) -4-piperidinil]-N-metilacetamida (ejemplo 98).

Un enantidmero del compuesto que se reivindicd en la Reivindicacion 2
producido a partir del compuesto N-[1-(3-cloro-1-naftalenil)etil]-2-{4-(4-

fluorofenil)-1-metil-4-piperidinil}-N-metilacetamida (ejemplo 99).

Un proceso para la preparacion de un compuesto que se reivindico en la

Reivindicacion 1 el cual comprende hacer reaccionar un compuesto de
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formula (A) como * es el mismo que para (-)-[3-cloro-1-naftalenil)etillamina,
con una solucion de formaldehido en agua y triacetoxiborohidruro de sodio.

H
N

CHs

Ct
(A)

Una composicion farmacéutica que comprende un compuesto que se
reivindicé en las Reivindicaciones 1 6 2 mezclado con uno 6 mas vehiculos 6

excipientes farmacéuticamente aceptables.

Joddokk dedede ke b Aok ke de kg ok dedeokeok
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Deacription

Tr 2 invention corncemns novel substituted 1.2-sthanadiamine derivatives which antagonize the phamacclogical
actions ¢t & endogencus neuropeptide tacnykinins known as neurckining, particularly at the neurokinin 1 (NK1} and
re newrakirr 2 (NK2) recopters. The nove! 1,2-ethanediamine derivatives are useful whenever such antagonism is
desired Thus. such compounds may se of value in the trsatment of those diseases in which the NK1 andfor NK2
receptor s imelicated. for example, in the treatment of asthma and related conditions. The invention also provices
pharmmaceutical compositions containing the novel 1,2-ethanediaming derivatives for use in such treatment. methods
far thet use, and procasses and intermaciates for the manufacture of the novel 1,2-ethanediamine derivatives.

Tr2 marmalian neurokining comprise a class of peptide neurctransmitters which are found in the peripheral and
central nervous systems. The three principal neurokining are SP (SP). Neurckinin A (NKA) and Neurckinin B (NKB).
There arc zlso N-terminally cxiended forms of at fcast NKA. At least three receptor types are known for the three
principal neurckirins. Based upon their relative selectivities favoring the neurckinin agonists SF. NKA and NKB. the
racectors are classifed as neurokinin 1 (NK1). neurokinin 2 (NK2) and neurokinin 3 (NK3) raceptors, respectively. In
the pariphery, SP and NKA are localized in G-afferent sensary neurons. which neurons are characterized by non-
myelinated narve endings known as C-fibers, andare released by selective depolarization of these neurons, or selective
s-muiation of the C-fibers. C-Fibers are iocated in the airway epithelium, and the tachykinins are known to cause
profouna e*ects which clearly paralle! many of the symptoms observed in asthmatics. The effects of release or intro-
dustion of tashykining in mammalian a:rways include bronchecenstriction, increased microvascular permeability, va-
sodilation, increased mucas secretion, neurogenic inflamation and activation of mast cels. Thus. the tachykinins are
implicated ir t7e pathophysioiogy and airway hyperresponsiveness observad in asthmatics; and biockads of the action
of released tachy«inins may be usefu! in the treatmant of asthma and related conditions. A cyclopeptide antagonists
'UK-224) selectve for both NK1 and NK2 receptors has demenstrated clinical efficacy in human patients suffering from
ast~~z ard chronc Bronchitis. M. Ichinose, 2t al.. Lancet, 1992, 340, 1248. Nonpeptdic tachyKinin antagonists have
been reperied. for example in European Patent Application, Publication Number (EPA) 428434, EPA 474561, EPA
512601, =0A 512002, EPA 515240 and EPA 5538538 as weli as in WO 24/10146.

K. Nagarsar. etal . Proc irdian Acad Sci (Chem Sci). 1992, 104, 385-397 (Nagarajan). discloses the synthesis
of * 2-ethanediamne dertivatives of fermula | (formula set out hereinbelow following the Examples, tagether with other
formuise deroted by Romar: numerals) wherein Q1 is a pyrroliding or piperidina radical of formula id and C# is ohaenyl.
3.2-dimethoxyzhenyl. 3.4-imethylenedioxy)phenyl, 3-methoxyphenyt, or 2-thienyl. The compounds disclosed in Na-
garaizn nave been excluded from the definition of the compounds of the invertion hereinbelow, Nagarajan does not
discloss enarmaceutical compasitions containing the compounds disclosed therein, nor doss Nagarajan disclose a
pharmaceltical Liility for the comoounds.

We have disgovered a series of non-peptidic antagonists of the NK1 and NK2 receptors, and this is the basis for
ZJr invention.

Azcording to the invention. there is provided a Compound of the invention which is & compound of formula . wherein

Q' s a radical selested from the group of radicals of formulae la, Ib, g, 1d, le. If ig, th, |], Ik and Im, wherein
~Tora radica’ of formula la, Z% is nitrogen or a group CR2¢ in which R is hydrogen or A9 together with R3¢ and
t~3 existing carbor to carbon bond forms a double bond; R32 is Ar or Het; Rab i hydrogen and Rac is hydrogen
or hygroxy or Ree logether with Rad and the existing carbon to carbon bond forms a double bond, or 7e< and Rad
together form a diradicat -(CHa)- in which j is an integer from 1 fo 5; or B2 and R3¢ togather form a diradical -
:Cgde In which  is an integer from 2ta €. or Rab and Rec together are oxo or dialkylamincalkyloxyimine of formuta
—x-o-;on)q-NHBERaf i which g is the integer 2 or 3 and Ree and Raf are independently hydrogen or (1-4Cjalky!
or ¢ radical NR2eR3! is pyrrolidine, piperiding or morpholino;
tor a radical of formula Ib, 2% is a substituled imino group RPN or RPaCH,N in which Rba ig {3-7C)cycloakyl, Ar or
Hel or £° is a disubstituted methylere group REB{CH,),-C-R in which BB is Ar or Het' p is tha integer 0 or 1:
ard 5o g hygrogen. hydroxy. {1-4Calkoxy. (1-4G)alkanoyloxy. COORY (wherein APY is hydrogen or (1-3C)alkyl).
syaro. NRPERE! or SRES in which AP and RYf are independently hydrogen. (1-4Chalkyl. (1-4Chydraxyalkyl o
-aChakanoy! or tie radizai NRPeRE s pyrrolidire. piperidine or morphaling: and R®9 is nydrogen or (1-4Cjalkyt,
or Rbe forrs a double bord with the cabon atom to which it is bonded and with the adjacent carbon atom in the
pipedidre ring or Z8 is a disubstituted methylene group RPRCRY which forms & spirocyclic ring wherein REh is
phany! which is joined by an ortho-substituent diradical XP to R8T in which the phenyl R®" may bear a further sub-
~1 selected from halo. (1-30)alkyl. (1-3CJalkoxy, hydroxy, (1-3Clalkyfthio. (1-3C)alkylsulfinyl and {1-3C)atkyl-
s “onyl: the diradical Xt is methyiens. carbony! of sulfonyl: and R is oxy or imino of formula -NRY- in which R
5 hydrogen or {1-30alkyi;
for a radical of formula ic, Rea is Ar or Het: and Z¢ is oxo, thio, sulfinyl, sulfony| or imino of formula -NR%- in which
Sk g (1-8C)alkyl or ReeRCEN {CH,) - in which g is the integer 2 or 3 ana in which R® and Re¢ are independently
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hydrogen or (1-3C}alkyl or the radical Rc<AsN is pyrrolidino, piperiding or morpholing;

tar & radical of formula id. R% i 1, 2 o1 3;

for & radical of formuia la, Je is oxygen, sutfur or NR®2 in which Re2 is hydragen or (1-3C)alkyl; Re® is hydrogen.
(1-8C}alky: which may bear a hydroxy substituent and/or one to three fluoro substituents, (3-6C)alkeny! {in which
a viryl carbon Js not tound to nitrogen} 2-hydroxyethyl, (3-7C)cyloalkyl. Ar or Het: R# is hydrogen, (1-8C)alkyl
which may bear a hydroxy substituent andfor oae to three flucro substituents. (3-6Cjeycloalkyl. {1-5C)alkaxy (only
wharl J8 is oxygen), (3-6C)cycloalkoxy (only when J® is oxygen). or an amino group of formula NRedR#e containing
zerc 1o saven carbon atoms in which each of Red and Res is independently hydrogan, (1-6Calkyl or (3-6C)
cycioalkyl, or the radical RN®IRee is pyrroiidine, piperidine. morpholing. thiomerphalino (or its S-oxide) or piper-
&z 7yl (which piparazinyl group may bear a 1 -3Calkyl substituent at the 4-position);

for 2 -adical of formula f, J' is oxygen, suffur or NR® in which Rf is hydrogen or {1-3C)alkyl, L is a divalent
hydrocaracn group in which the 1-position is bound to the carbon bearing the group J' the divalent group L' being
selocted from trimethylene, cis-procenylene. tetramethylena cis-butenylene, cis-but-3-enylene. cis.cis-butadi-
anylene, pentamethylene and ¢is-pentenyiens which divalent group L #self may bear one or twe methyl substit-
LarTE,

for a radical of formula ig, 79 is {1-8C)alkyl or (3-8C)eycloatkyl which may bear one or more substituents selected
‘«om the group congisting of halo, {3-8C)cycicalkyl. cyano, nitra, hydroxy, (1-4C)alkoxy, (1-5C)alkanoyloxy. arcyl,
hotoroaroy!, oxo, iming {which may bear a {1-6Cjalkyl. {3-8C)eyclealkyl. (1-5C)alkancyl or aroyl substituent).
hydroxy:m.no (which hydroxyimino may bear a {1-4C)alkyl or a pheny! substituent on the oxygen), an amino group
of formula NRg2AgE. an amine group of formula NRSSRYY, an amidine group of Tormula G{=NRISINRRF and a
carbamoyl group of formula CON(ORIMAY, but excluding any radical wherein a hydroxy and an oxo substituent
together form a carboxy group. wherein an amino group of formula NFSaREE contains zero 16 seven carbon atoms
and each of P9 and Reb is independently hydrogen, (1-5C)alkyl or {3-8Cicycloalkyl, or the radical NRg2RSb is
pyrroliding, pioeriding, morpholino, thismorpholine {or its S-oxide) or piperazinyl (which piperazinyl may bear a
1 1-3Calky| substituent group at the 4-position): and wherein R is hydrogen or (1-3Cjalkyl and Red is (1-50)
alkaneyl aroyl or heteroaroyl; or F$d is a group of formula C{=J#)NR9eRs! in which J9 is oxygen, sulfur, NR% or
CHRYI: and wharsin the amino group NRSERS' contains zero 1o seven carbon aloms and sach of R and Adtis
incesendently hydrogen. {1-5Cjalkyl or (3-8C)cycloalkyl, or the radical NReeRe! is pyrrolidino, piperiding. mar-
pralino, tnicmerpholing (or its S-oxide) or piperazinyl (which piperazinyl may bear a {1-3C)alkyl substituent at the
4-20sition) or ASE is hydrogen or (1-4C)alky! and Ret together with R%¢ forms an ethylene or trimethylene group;
A% s hydrogen, (1-4C)akyl or together with Raf forms an ethylene or trimethylens group: F9i is cyano, nitro or
S0O,R8k and A8k is (1-4C)alkyl or phenyt Rsh and RY are independently {1-3C)alkyt and in which a cyclic group
which is a scostituent on Z9 or formed by substitution on 2% may bear ons or mere (1-3C)alky! groups on carbon
as furiher substiuents: and in which any aryi or heteroaryl group which is a part of the group 78 may bear one or
more halo. {1-4Ciaikyl. [1-4Chalkoxy, cyano. trifluoromethyl or nitro substituonts,

for a radical of formL:a ir. GM denates a single bond. a doubte bond or a divalent hydrocarbon radical; Jh denctes
a ~acical joined to the ring by a single bond if Gh denotes a double bond or, otherwise, a radical joined by a double
nene MP denotes a hetercatom. a substituled heteroatom, or a single bond, and L" dancates a hydrocarbon radical
in whick *he 1 -position is attached to M wherein the values of Gh, I, MR and L" are selacted from

‘a} G is a single bond Jh is oxo ar thioxa; MM is oxy, thic or NRha: and " is Lha;

f=1 3" is a single bond: Jh is NRhe: Mh s NRha: and L is Lhe;

{c) GM is a douhie bond. Jh is OR"e, SAba or NRPeRhY: MM is nitrogen: and LM is LM#;

fdj Gh is mathylene wnich may bear cne or two methyl substituents; " is oxo, thioxo or NRhe; Mh is oxy, thio,
auifinyl sulfonyl or NRha. and LR is Lhe:

{e] GF g a single bond: Jh is oxo, thioxo or NRhe; Mh is nitragen; and Lh is Lhe;

(fy G" is mathine. which may bear a (1-3C)alkyl substitusnt: Jh is oxo, thioxo or NRhe; Mh is nitrogen; and Lh
is L

{g) G" is cis-vinylene. which may bear one or two methyl substituents: J" is oxo, thioxo. or NRhe, Mh is nitrogen;
znd L is Lhe; and

(h) Gh is a single bond: Jh is oxa or thioxo: M is a single bond; and LD is L wherein

Rhz s hydrogen or (1-3Chaikyl; Rhb is hydrogen, {1-3C)alkyl. cyano, (1-3C)alkylsulfonyl or nitro; Rhe and Rhd
zre independently hydrogen or (1-3Clatkyl or the radical NAPRN is pyrroliding, piperidinc, morpholino, thio-
rerpnoing (ar its S-oxide) or piperarzinyl (which piperazing! may bear a (1-3C)alky! substituent at the 4-posi-
tior: AR is hydrogen or (1-3C)atky!: Lhais ethyiene. cis-vinylens, trimethylene or tetramethylens which radical
Lha tself may bear one or two methyl substituents; LP? is ethylene or trimsthylena which radical L' itself may
bear ore or twe methyl substituents: LN is prop-2-en-1-yliden-3-y|, which radical Lh itseff may bear ona or
twe mathyl substituents: Lhd is cis-vinylene. which radical Lh9 itself may bear one or two methyl substituents:



m

14]

20

Iy
n

30

3s

40

3

t
3

EP 0709 375 A2
ke i methina which ragical Lhe itaeil may bear a (1-3C)alkyl substituent; and LM is 4-oxabutan-1,4-diyk:

tor a rad ca: of formuia 1] X is (1-6C)z'kyl. -CHLORIS, -CHSRIA, -CH,S{OIR, -CH,S(C),AK, -CORI8, -COORE,
-CizJimNRibA.C. -C{Flja}[c'ﬁ.jd}(ORie), -CHQN(Hia}C(:J}a}Hﬁ‘ -CHzN(F{j“)COOFIjQ or -CHQN(Hh}C{:Jh}NFﬁijC;

5 iz a direct bond and L is a hydrocarbon chain in which the 1-position is bound to Bl and Liis setected from
trimethylene, tetramethylene, cis-1-butenylene and cis,cis-butadienylene; or Bl is N(Rih) and Li is a hydrocar-
bon chain selected from ethylens, trimethylene and cis-vinylene; or Biis N and U is a hydrocarbon chain in
which the 1-pasition is bound to Bi and U is cis.cis-prop-2-en-1-ylidin-3-yl; Jl and J® are indepsndently oxygen
or sufur Ria, Rif and A are independently hydrogen or (1-8C)alkyl: Ri® and Bi< are independently hydrogen
or (1-6C;alkyl; or the radical NRIPRI® is pyrrolidino. piperidino, morphaiine. thiomorpholine {or its S-oxide) or
p:serazinyl (whoh piperaziny! may bear a (1-3C)alkyl substituent at the 4-position): Rid ang Ri¢ are independ-
antly i* -3CYalkyl or together form a civalent hydrocarbon chain selected from ethylene and trimethylene. F/9
is {1-6C)akyl: and

for a radical of formuiz |k, Z¥ is a nitrogen linked radical of formula I} wherein E?, E2. E3 and E4 form a divalent
four merrbered chain {-E1-E2-E3=E4 -) in which gach of E'. E2 E® and E4 is methine: or in which one or two of
T' E2 E%anc B4 is nitrogen and the remaining E', E2, E? and E4 are methine: and further wherein one o more
of E*. £2, E? and E# which is methine may bear a halo, {1-3C)alkyl. hydroxy, {1-3C)alkoxy, (1-3C}alkylthic, {1-3C}
alkylsulf ry! or {1-3C)alky'sulionyi substituent: and wherein the radicals F*, GX, and IK(X¥) are selected from

‘a) G¥ is a direct bond. IK(X¥) is a radical having the formula =C(Z¥- and Fk iz a radical selected from -CH=
angd -N=;

/b GX .2 a dfrect bond. (XK is a radica! having the formula -C(=J%)- and FX is a radical selected from -N{RKh-.
-CHp-CHy-, -CH=CH-, -CHo-N(RKh- and -CH=N-;

is) Gk is a radical having the formula -CHy-, IKXK} is & radicat having formula -C{=J- and F¥ is setected from
-CHy- are -N{R¥)- ard .

') G¥ is selacted from -CHy-. -CHp-CH,-. -CH=CH- and -N=CH-, IX(XX] is 2 radical having the formula -Cf{=JH)-
snd F¥is a direct bond: wherein

Jkis oxygen or suffur; zk is -ORke. -SR¥, -CORKa, -COCR*, -C(=JéaNRKeRRe or -C{Rk)(ORK(ORkKe): Jka g
oxygen or suifur: RKa and Rk are independently hydrogen or (1-6C}alkyl, R and Rk are independently hydrogen
o i1 8Calky’ or the radical NRKPRKS Is pyrrolidine, piperidino, morpholing, thiomerpholine {or its S-oxide) or pip-
erazinyl 'which piperazinyl may bear a (1-3C)alky! substituent at the 4-position); R and Rke ara independenily
(1-3C)aiky! or Rkd and Fke togethor form ethylene or trimethylene; or Z¥ is an imido radical selected from phtnalim-
'do. succinimido. maleimido, giutarimido. and 3-oxa-, 3-thia- and 3-azaglutarimids, in which the imido radical may
bear one or more (1-3C)alky| supstituents and, in addition, the aromatic portion of the phthalimido may bear one
or more ralo, hydroxy or {1-3C)alkoxy substituents;

‘or a radical of formula Im, B™2 is 1 or 2: and wherein

tor @ radical ©1. Ar is a pheny: radical or an ortho-fused bicyclic carbocyclic radical of nine of ten ring atoms in
which at least one ring is aromatic. which radical Ar may be unsubstituted or may bear one or more substituents
selected from halo, cyaro. triflucromertiyl, (1-4C)alkyl, (1-4Calkoxy. methylenedioxy. hydroxy, mercapto. -3
{01,R*e_ (1-5Chatkanoy!, {1-5C)alkanoyloxy. nitro. NRXRXS, NRxIRxe, CI=NR*NRXIRr, CONR*YRXC and COOR?]
wrerein n is tha integer 0, 1, or 2; M s (1-6C)alkyl. {3-8C)eyeloalkyl or phenyl (which pheny! may bear a halo,
trifitcromethyl, {1-3C)alkyi or (1-3C alkoxy substitutent). the radical NR*PR* contains zaro to seven carbons and
pash of Bxb and A< s independently hycrogen, (1-5C)alkyl or (3-8C)cycloalkyl, of the radical NRXPRx< s pyreotidine.
piperidins. morpholing, thiomerpholing (or its S-oxide) or piperazinyl (which piperazinyl may bear a (1-3Calkyl
siubstituent at ihie 4-position) and wherein A9 is hydrogen or (1-4C)akkyl and @ is (1-5C)alkanayl. benzoyt of
a group of formula C{=INRXER in which JX is oxygen, sulfur, NFXf or CHRY, A7 is hydrogen. (1-5C)aixy: of
together win R* forms an sthylene or trimethylene diradical, the radical NR9R*h contains zero to 7 carbons and
each of A% amd RN is independantly hydrogen, (1-5C)alky! or {3-8Cjcycloalkyl, or the radical NR*SRX is pyrro-
iicino, piperiding, morpholino, thicmarpholine (or its S-oxide) or piperazinyl (which piparazinyl may bear & (1-3C}
alkyl sikstituent at the d-position); or @ togsther with BX forms an ethyiens or trimethylene diradical and Fh s
Fyzroger or {1-ECalyl: BX is cyane. nitra, {1-5C)alkylsulfonyl or phenyisutiony! and P is hydrogen. {1-5C)alky!
or benzyl znd Het is a radical (or stable N-oxide thereof) attached via a ring carbon of a monocyclic aromatic ring
containing tive or six ring atarms consisting of carban and one to four heteroatoms selected fram oxygen. sulfur
ard rirogen, or an ortho-fused bicyclic heterocycle derived therefrom by fusing & propenylene. trimethylens.
tetramethytens or benz-diradical, which radical Het may be unsubstituted or may be substituted on carbon by one
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or o-e of the sukstituents definad above tor Ar and may be substituted on nitrogen by (1-3Calkyl:

Q2 and QF are independantly hydregen ar (1-3C}alkyl:

E &t

72

O‘* is pheny; which may bear one of two substituents independently salected from hala, triflucromethyl, hydroxy,

{1 Sf“‘ualkoxy {1-3C)alkyl and methylenedioxy: or Q% is thienyl. imidazolyl, benzo{blthiophenyt or naphthyl any of

which may bear & halo substituent; or @* is biphenylyl; or Q¢ is carbon-linked indolyt which maﬁiﬁﬁsﬂienzyl

substituen: at the 1-positior: and

G5 is formyl, 4-imidazolidinyl, 3-pyrrolidingt (wharein the nitrogen may optionally be substituted by a substituent
saiacted from {1-3C alkyl, acyl, and benzylaxycarbonytaminoacetyl). (3-6C]cycloalkyl. trifiuoromethyl. 4-piperidino

fwresein the nitrogen may oplionally be substituted by a substituent selscted frorn (1-3C)aikyl. ancré%hr

hetercaryl. pyrid-1-ylmathyl. fiuorenyl, B-styryl. a ragical of formula XI1-XXi{ or xaﬁm%)alkyl which

may be suzeituted by 0-3 sunstiuents selected from aryl. heteroaryt. {aryljoxy, aryl(3-3C)-alkyl. heteroaryl(1-3C)

aikyl, {1-6C)alicy!. (heteroaryljoxy. benzyioxy, {3-6C)cycloalky!. -adamantyl. norbornanyl, B-styry!, cyano. trifluor-

orethyl oxo, hydroxy [1-4C)alkoxy. -NR2RE, -NC(=O)NRSRY -NC(=0)JORe, -C{=OY0R. -S(O)R9, -S{O),AN. =NRi,

SR and the radicals of ‘ormulae XII-XXil;

Ra-RE are i~dependently saiscted from hydragen. acyl, formyl, and (1-4Calkyl, or the group NRER® may form a

cyclic group so'ected from pyrrolidine, piperiding, morpholine. thiomerpholino {or its S-oxide) of piperazinyl {which

p ne-azinyl may bear a {1-3C)alkyl substituent at the 4-position];

R=R ar2 B are independently selscted from hydroger, phenyl, benzyl. phenethyl and {1-4Clalkyl,

R9 and R are independently selected from hydrogen, phenyl, benzyl. phenethyl, B-styryl and {1-4C)alky!.

S s hydragen, {1-4Cialkyl. acyl or (1-4Clalkexy,

wherain any aryl or heteroaryl in. or any aryl or hetaroaryl portion of, @5, or any aryl or hateroaryl partion of Ra-Ri,

may be unsubstituted or may bear 1-8 substituents selected from halo, cyano, trifluoromethyl, (1-4Calkyl. {1-4C)
aikoxy. methyleredroxy. phenoxy, benzyloxy. NRR™, -NS(O).aryl twherein the aryl group may be substiiuted by

0-3 13-3Calky! groups), hycraxy. -SRN. and nitro: and whersin any B-styryl may optionatly be substituted at the B-

position by 2 substituent selected trem {1-3Cjalkoxy:

wrerein R%-BM a-e independently selacted from hydrogen, acyl, formyl and (1-4C)alkyl, or the group NRKRM may

farm & cyciic group selected from pyrroliding, piperidino. morpholing, thiomarpholine {or its S-oxide) or piperaziny!

twhich pigerazinyl may bear a (1-3Calkyl substituent at the 4-position); and

=nis hydrogen or (1-3C)alkyl:

or t9e N-oxide of a piperidino nitrogen in Q' indicated by A in formulae 1a-Im {or of either basic piperazinyl nitrogen

of 3 when 72 is nitrogen):

or a pharmacsutically acceptable salt thereof:

or & quaternary amroniam salt thereof in which the piperidino nitrogen in Q1 indicated by A in formulae la-lm {or

eitner ors'C piperaziny| nitrogen of Q' when Z2 is nitrogen) is a quadricovalent ammonium nitrogen whersin the

fourth radica: on the nitrogen R is (1-430%alky! or benzyt and the associated counterion A is & pharmaceutically

acceptable anion: :

crevited that when G is 2 pyrrolidino or piperidine radical of formula Id; CF is not phenyl. 3.4-dimethoxyphenyl,

3 4-[mrety'enedioxyiphenyl. 3-methoxyphenyl. or 2-thienyl.

A preferred sub-groun of compounds of the invention are compounds of formuta | as defined above. wherein Qs
‘e ary’, or heteroaryl, ar C° is a radical of formula Il wherain: a) R is aryl, heteroaryl, aryl(1-3C)alky! or hateroaryl
{1-3Cialkyl: and P2 and R aro indepsndantly hydrogen, aryl, heteroaryl, aryl{1-3Calkyl. heteroaryl{l-3C)alkyt,
{1-6Calkyi o (3-6C)cyeloalkyl; or b} R and R2 together with the carbon to which they are attached form a (3-8C)
cycloalkyl and B is hygrogen or (1-6Cjalkyl: wherein any aryl or heteroaryl ring in Q5 may be unsubstituted or
méy tedr one of more substituents selected from halo, cyano, trifluoromethyl, (1-4C)alkyl, {1-4C)alkoxy. methyl-
enedioxy. hydroxy and nitro;

or the N-oxide of a pigeridino nitrogen in Q' indicated by 4 in formulae la-Im {or of either basic piperazinyl nitrogen
of Q' wher Z8 is nitrogen);

or 2 prarmaceutically acceptable salt thereof:

ar = guaternary ammenium salt thereot in which the piperidine nitrogen in Q' indicated by A in formulae la-Im (or
either basic piparazinyi ~trogen of Q' when Z2 is nitrogen) is a quadricovalent ammenium nitrogen wherein the
‘ourth ragdical on the nitrogen R is (1-4Clalkyl or benzyl and the associated counterion A is a pharmaceutically
accepiable arion.

it will be appraciatac that a compound of formula | may contains one or more asymmaeticaily substituted carbon
ms arn ihat such acompound may be isolated in optically active, racemic and/or diastereomsric forms. A compound
y exninil polymarphism. Itis to ve understoed that the present invention encompasses any racemc, optically-active.

diasleraomeric. aolymorphic ar sterecisomeric form. or mixturs thereof. which form possesses NK1 and NK2 antagonist
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properties, it beirg well knawn in the art how to prepare optically-active forms {for example. by resolution of the racemic
form or by synthesis from optically-active starting materials} and how to datermine the NK1 and NK2 antagonist prop-
ertias by the standard tests known in the art and those described hareinafter.

in this specificatfon R, Rb, R1. B2, et cetera stand for generic radicals and have no other significance. It is 1o be
Lndersiood that the generic terms '{1-3C alkyl" and "(1-6C)alkyl” include both straight and branchead chain alkyl radicals
but relzrences o rdividual alky! radicals such as *propyi” embrace only the straight chain {*normai®) radical, branched
chain iscrners such as "isopropyl” being roferred 1o specifically. A similar convention applies to other generic groups.
for example. alkoxy, alkanoyl. gt cetera. Halo is fluoro. chioro, bromo or iodo. Aryl denotes a pheny| radical or an ortho-
fusad =icyelic ca'bocyclic radical having about nine to ten ring atoms in which at least ong ring is aromatic. Hetsroamyl
sncompasses a radical attachod via aring carbon of & monocyclic aromatic fing containing five ring atoms consisting
i carbon ard one to four hetercatoms selected from oxygen. sulfur and nitrogen or containing six ring atoms consisting
of c2ison and one or two nitragens, as well as a radical of an ortho-fused bicyclic heterocycle of about gight to ten
atomns derived therafrom, particuiarly a benz-derivative or one derived by fusing a propenylene. trimethylene of tetram-
enylene diradical thersto, as well as 2 stable N-oxide thereof.

Particular values are listed below for radicals, substituents and ranges for a compound of farmula | as described
anove for illustration only and they do not exclude other defined values ar other values within defined ranges for the
radica's and substituents.

A particular vaiue for Ar is phenyl which may be unsubstituted or may bear a chioro, methyl, methoxy. hydroxy or
methyisulfinyt substituent. A particular value for Het is furyl, thienyl, 2-imidazolyl, 1,3.4-oxadiazol-2-yl. pyridy! or pyri-
midiyi which rirg may be unsubstituted or may bear a chloro, methyl, methoxy, hydroxy, methylsulfinyl, methoxycar-
pony' or sthoxycarbeny! substituent. A particuiar value for aryl is phenyl. A particular value for heteroaryl is furyl, pyridy!
4 pyrimideeyl. A particuia” vatue for halo is chioro of bromo. A particufar vatue for (1-3C)akyl is methyl, athyl, propy
or iszaropy! for 11-4C)alkyi is methyi. ethyl. propy!. isoprapyl. butyl. isobutyl or t-butyl; for (1-5C)alkyl is methyl, sthyl,
propy! isopropyl. butyl, isobLiyl 1-buty, pentyl or :sopentyl: for (1-BC)alkyi is methyl. ethyl, propyl. isopropyl. butyl.
sobutyl (-butyl, pentyl isopentyl. hexyl or ischexyl; and for {1-8Calkyl is methyl, ethyl, propyl. isopropyl. isopentyl,
1.sthyipropyi, nexyl, isohexy!, 1-propylbutyl, or octyl. A particular vaiua for (3-6Ccycloalkyi is cyclopropy!. cyclopentyl
or eyclohexyl: for (3-7C)cycioalkyl is cyclopropyl, cyclopenty!, cyclohexy! or cycloheptyl; and for {3-8Ccycloalkyl is
cyciapropyl. cyclopenty!. cyclohexyl, cycloheptyl or eyclooctyl. A particular valus for (3-6Clatkenyl is allyl, 2-butenyl o
3-metryl-2-buteryl. A particutar value for {1 -4C)atkanoy! is formyl, acetyl, proplonyl, butyryl or isobutyryk, andfor {1-5C)
a'kanoy! is termyl, acetyl, propicryl. butyryl, iscbutyryl, valeryl, isovaleryl or pivaloyi.

A more particular value for Ar is phenyl which may be unsubstituted or may bear a methoxy, hydroxy or methyl-
sulfinyl substituent. A more particular vatue for Het is pyridyl o pyrimidinyl which ring may be unsubstituted or may
bear & methoxy. hycroxy or methylsulfingl substituent. A more particular valus for hetercary! is pyridyl. Amore particutar
value for haio is chloro. A mors particular vaiue for (1-3Calkyl is methyl- for {1-4C)alkyl is methy! or ethyi; for {1-5C)
awy!is matnyl ethyl. propyl or iscoropyl; for (1-8Calkyl 8 methyl, athyl. propyl, isopropy!, butyl, isobutyl ort-butyl: and
for :1-8Calky! is methyi. ethyl, propyl. isopropyt t-ethylpropyl or 1-propylbutyl. A more particular value for (3-6C)
cycioalyt is cyclapropy! or cyclopentyl: for {3-7C)cycloalkyl is cyciopropyl or cyclopentyl: and for {3-8C)cycioaiky! is
cyclopropyl. cyelepentyl. cyelchexyl or cyclcheptyl A more particular value for (3-6C)alkeny! is allyl. A more particular
va' g for {*-4C)alkanoyl is formyl or acetyl; and for {1-5C)alkanoyl is formyt acetyl. progionyl. butyryl or isobutyryl.

A particuiar value for G is 4-hydroxy-4-phenylpiperidine, 4-acetamido-4-phenylpiperidino, 4-(benzylsultinyl}-
a-meit oxypiperiding 4-(2-mathyisulfinylphenylipiperidine. or 4-(2-oxoperhydropyrimidin-l-ylipiperiding: (2 is methyl,
ekl or progy!: for Q8 is hydrogen: for 4 is 3.4-dichloraphenyl or 3,4-methylenedioxyphsnyl. and for Qb is phenyl,
berzy 2-methaxyphenyl, 2.5-bis{triflioro-methyljbenzyl. 2-isopropoxybenzyl and 3.5-bis(trifluoromethyliphenyl.

A saricular greup of compounds of formula | are compounds wherein Q' is a radical selecied from the group of
radica’s of formulae ia, 1b, le, 1e. ¥ g, |h, 1], tkand Im,

A narticular group of compounds of formula ! are compounds - wherein Qf is selected from radicals of formulas 1e
i, 1g. h. ;i 'k and Im '

A particlar groun of compounds of fermula ! are compounds of formula Vill wherein. Q' is 4-hydroxy-4-phenyl-
pipericire. 4-acetamido-4-phenyipiceriding. 4-(henzylsuifinyl)-4-methoxypiperiding. or 4-(2-oxoperhydropyrimidin--yl)
pimanano: QF is (3-3C)alkyl and QF is phenyl, benzyl. 2-methoxyphenyl. 2-methoxybenzy! 3.5-bis{triflucromethyl
pnenyl. 3.5-cis{iriflucro-methytjbenzy! 3 5-dimethylphenyl, 3,5-dimethylbenzyl, 3,5-dichlorophenyl, 3,5-dichioroben-
zy:. 3.5-dimethioxypheny: ar 3,6-dirmathoxybenzy!,

A particular grodp of compounds of formula | are compounds wherein Q5 is formyl. 4-imidazolidinyl. 3-pyrrolidinyl
fwharain the nitroger may opticrally be substituted by a substituent selected fram (1-3Clalkyl, acyl, and berzyloxy-
sarssnylaminoacetyli, (3-6C)cycioalkyl, trifluoremsthyl, 4-piperidino (wherein the nitrogen may optionally be substitut-
ats oy a substituent selected from {1-3CTalkyl. and acyl), aryl. heteroaryl pyrid-1-yimethyi. fluoranyl, B-styryl. a radical
of formuia XXXl or xanthenyl: or Q8 is (1-8C)alkyl which may be substitited by one substiluent selected from aryi,
hetercaryl, (aryoxy, theteroaryljoxy benzyloxy, (3-6C)cycloalkyl. adamantyl, norbornanyl. f-styryl, cyano, triffuorome-
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thesis of known, structurally similar compounds and techniques which are anaiogous tothe above described procedures
o the procedures described in the Examples. The starting materials and tha procedures for their preparation are
adcitional azpects of tha invention.

A convenicnt intermediate far the preparation of a compound of fermula | is an amine of tormula IV which can be
prepared as shown in Scheme . from a piperidine of formulaQ!-H. wherein Q1 is selected from formuiae la-lm. Coupling
¢* an aldehyde of formula VI with trimethyisitylcyanide and a piperidine of formula Q'-H in the prescrice of catalytic
7 ne -odide gives a nitrile of fermula VIi. Reduction of the nitrite yialds an amine of formula |V, wherein C2 is hydrogen.

Fiperidines f formula G-H can be pepared from readiy available starting materials using known synthetic meth-
ods. For exampie. *he preparation of piperidines of formula Q'-H is disclosed in European Patent Application, Pubki-
cation N.mber (EPA} 428434, EPA 474561, EPA 512001, EPA 512802, EPA 515240 and EPA 559538. as well as in
WO 94,0145 As will be clear 1o ona skilled in the art. a variety of sequences are available for preparation of the
s:aning matcrials, and the sequences icading to the starting materials and preducts of the invention may be altered i
appropriate considerations regarding the syrthetic methods and radi¢als present are followed.

Tha utifity of a compound of the invention ¢r a pharmaceutically acceptable salt thereof (hereinafter, collectivaly
-eferrad 1o as a "Compound”} may be demonstrated by standard tests and clinical studies, including those disclosed
i the EPA putlications notod abave. and those described below.

SP Recepior Binding Assay (Test A

The ability of a Compaund of the invention to antagenize the binding of SP at the NK1 receptor may be demon-
strated vaing an assay using the Auman NK1 receptor expressed in Mouse Erythroleukemia (MEL] cetls. The human
NK1 recactor was isolated and characterized as described in: B. Hopkins, et al. "lsofation and characterization of the
ruman lung NK1 receptor cDNA* Biochern. Biophys. Hes. Comm., 1891, 180, 1110-1117; and the NK1 receptor was
exoressed in Mouse Erythroieukemia {MEL) cells using a proceedure similar to that described in Test B below.

in general, tne Compounds of the inventicn which were tested demonstrated statistically significant binding activity
in Test A with a K; of 1 UM or mush tess typically being measured.

Neuarokinin A (NKA} Regeptor Binding Assay (Test Bj

The asility of a Compound of the invention to antagonize the binding of NKA at the NK2 receptor may be demon-
strated usng an assay using the human NK2 receptor expressed in Mouse Erythroleukermia (MEL) cells, as dascribed
1 Aharony. T et al. "lsolation and Pharmacolcgical Characterization of & Hampster Neurckinin A Receptor cDNA"
Maoiecular Pharmacology, 1994 45, 8-18. [n an initial use of this assay. the G measured for the standard compound
L-659.877 was found to be 30 nM versus 3 yxa binding to MELM.

Trg selectivity of a Compound tor binding at the NK1 and the NK2 receptors may be shown by determining its
binding at other receptors using stardard assays. for example, one using a tritiated derivative of NKGB in a tissue
preparation selective for NK3 receptors. In general, the Compounds of tha invention which were tested demonstrated
suatistically significant binding activity in Test B with a K of 10 UM of less Iypically being measured.

e————

Rabbit PL'monary Artery: NK1 in vitro functional assay (Test T ——

The ability of a Compound of the invention to antagenize the action of the agonist, Ac{Argt, Sars, Met{O,)"]SP
(6-117 ‘riasignated ASMSPY in a pulmonary tissue may be demonstrated using a functional assay which is carried out
under conditons similar 1o those desaribed in: Emonds-Alt, X, et al. 'In vitro and in vivo biclogical activities of Sr
140333, a rove! potent non-peptde tachykinin NK, receptor antagonist® Eur_J. Pharmacol, 1893, 250, 403-413; and
which is carried out as follows.

Male New Zsaland white rabbits are killed by lethal injection {Nembutal, 60 mg/kg into a cannulated ear vein).
“onania. 0.0025 mlkg of a 100C U/mi salution, is injected inta the ear vein prior 1o nembutal in ordor to decrease blood
coagulatior, The left and right branches of the pulmenary artery are isolated from the rest of the lung tissue and cut
in hat t provide four ring segments from each animal. The segments. with intact endothelium, are suspsnded between
sta mlass steel stirrups and placed in water-jacketed {37.0°C) tissue baths containing physiological sall sotution of the
faliowing composition (mMy: NaCl. 118.2: KG1 4.6: CaCl,, 1.5 MgCly. 0.5 NaHPO,, 1.0; NaHCO,, 26.0: glucose
- 9 indomethacic 0.005 fto ink'bit cyclooxygenase); and di-propranctol, 0.001 (to inhikit f-adrenergic receptors).
gassed coruruously with 85% 0-5% CO,. Initial tension placed on each tissue is 2 grams. which is mainitained through-
out a 0.5 nour equilibration pariod. Changes in tension are measured on a Grass polygraph via Grass FT-03 force
TrErsfuners, .

Thiorphan, 1 X 107%M {to inhibit E.C.3.4.24.11}, and a selective NK2 antagonist (to inhibit NK; receptors) such as
‘or exarmpla, an antagonist desceibed in WO 84/148,184. EPA 0825508, EPA 0630887, or the antgonist SR48968 {3
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X 10-8M). are added 1o the tissue baths along with the test compound or its vehicle 80 minutes before the NK, receptor
agonist, Ac-[ArgE. Sar®, Met (O,)"]SP(6-11) {designated ASMSP). Phenylephrine. 3 X 10-8M. is added in order to
‘nduce tone in the tissue. One hour after introducing phenylephrine, cumulative concentration response effects of
ASMSF are obtained and papavsring. 1 X 10-3M, is added at the end of each experiment to determine the maximum
magnitude of relaxation (defined as 100%),

Potencies of the compounds are detemined by calculating the apparent dissoctation constants {Kg) for each con-
centration tested using the standard equation:

Kg = [antagonist}/(dose ratic - 1)

where Zese ratio = antilog{zgonist-log moiar ECey without compound) - (agonist-log molar ECgq with compound)). The
Kg values are converted to the negative logarithms and expressed as -log molar Kg {i.e. pKg). The potency of the
agonist is determ’ned at 80% of its own maximum relaxation in each curve. The ECg, valles are converted to negative
logarithms and expressed as -log malar ECg,. Maximum relaxation responses to ASMSP are determinad by expressing
ihe maximum response to the agonist as a percentage of the relaxation caused by papavering.

Guines Pig Trachea Assay: NK2 in vitro functicnal assay (Test D}

The ab. ity ¢° a Compound of the invention 1o antagonize the action of the agenist, [3-Ala8]-Neurokinin A(4-10}
(cesignated BANK], in a pulmonary tissue may be demonstrated using a functional assay in guinea pig trachea which
‘s carried out under conditions simila: to those descried in: Ellis, J L., etal., "Pharmacological examination of receptors
medialing contractile responses 1o tachykinins in airways isolated from human, guinea pig and hamster J. Pharmacol.
Exp. Ther. 1883 287, 85-101: and which is carried out as foliows,

Male guinea pigs are kiked by a sharp hlow to the back of the head followed by exsanguination. The trachea are
removed, trimmed of excess tissue {including removal of epithelium) and et in spiral fashion. Each longitudinally cut
racheal segment is suspendedas a sirip in a water-jacketed (37 .5°C) tissue bath containing a physiclogical salt solution
of the ‘cliowing composition (mM). NaCl, 119; KCI 4.8; CaCly, 1.8; MgCl,. 0.5; NaH,PO4, 1, NaHCO3, 25; glucose.
11: and indomethacin, 0.005 (te inhibit cyelooxygenasse): gassed continuously with 85% 02-%5 CC,. Initial tension
placed on each tissue is 5 g. which is maintained throughout & 0.5 hour equilibration period before addition of other
drugs. Contractile responses are measured on a Grass polygraph via Grass FT-03 force transducers.

Tissues are challenged once with a single concentration of capsaicin (1 X 10-8M) and washed extensively before
additicn of a selective NK1 antagonist, such as for example (2)-CP56345 (3 X 107 M) (1o block NK1 receptors) and
thiorghan, 1 X 10-8M (to biock E.C.3.4.24.11). Cumnulative addition of the NK, agonist [B-AlaB]-Neurokinin A{4-10)
desigrated BANK]) is begun 35 minutes after addition of thiorphan. Test compound is added 120 min before BANK.

Potercias of the compounds ars evaluated by calculating apparent dissociation constants (Kg) for each concen-
rration tested using the standard equation:

Kp - [antagonist)/(dose ratio-1)
where dose ratio = antilog[(agonist -log molar ECg, without compound; - (agenist -log molar ECg, with compound)l.
The Kg values are converted to the negative [ogarithms and expressed as -log molar Kg {i.e. pKg). The potency of
BANK is determined at 50% of its own maximum response level in each curve. The EC;, values are converted to the
negative logarithms and expressed as -log molar EGg,. Maximurmn contractile responses to BANK are determined by
expressing the maximum response to BANK as a percentage of the initial contraction caused by capasacin.

- Ingeneral the Compourds of the invention which were tested demonstrated functional activity in Tests C and D,

with a pKB of 5 or greater typically being measured in each test. For Example, the compound of Example 2 demonstrated

apKBof62inTestC. i

50

e
tn

Guinea Pia Labered Abdominal Braathing [Dyspnea) Assay. NK; and NK, in vive functional assay (Test E}

Tro activity of a compound as an antagonist of NK, or NK, receptors also may be demonstrated in vivo in laboratory
animals, for example by adapting a routine guinea pig asrosol test described for evaluation of leuketriene antagonists
in: Snyder. et al. "Conscicus guinea-pig aerosol model for evaluation of peptide leukotriene antagonists® J. Pharmace:
Meth. 1038, 19219 which is carried out as foflows.

wairgthe clear plaste snambar described previously by Snyder et al. to secure guinea pigs for a head-only aerosol
exposure to bronchoconstrictar agonists, agonst is administerad by asrcsol to six conscious guinea pigs simuktane-
ously curng each maneuver. The tachykinin NK,-selective agonist ASMSP or the tachykinin NIK,-selective agonist.
BANA. 3 X 13-5M of either, is aerosolized from & Devilbiss Mode! 25 uftrasonic nebulizer into an air stream entering
the chamber af a rate of 2 L/minute.

Guinea pigs {275 - 400 g} are fasied for approximately 16 hours prior to experimentation. Compounds to be eval-
uated for blockade of effects of ASMSP or BANK or their vehicle (10% PEGA400 in saline) are given by p.o., iv. or
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Fecha de Presentacion Internal.  Mayo 7 de 2004.

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcion: Folios: 133 a 262 como se radicd inicialmente

1.2  Reivindicaciones: Folios: 263 a 267 como se radico inicialmente
Folios: 308 a 310 radicado 2009/03/25.

1.3  Prioridad: Mayo 9 de 2003; GB; 0310724.0

1.4 Respuesta del solicitante Folios: 305 a 310.

2. Objeto de la invencién

Titulo de la invencion: Derivados de amina ciclica, procesos para su preparacion y
composiciones farmacéuticas que contienen los mismos.

Problema Técnico Planteado: Necesidad de nuevos compuestos utiles como
antagonistas de receptores de taquiguininas( NK1) y como inhibidores selectivos
de la reabsorcidon de serotonina (SSRis).
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Solucion: Compuesto de la reivindicacion 1 6 una sai farmacéuticamente
aceptable del mismo.

IPC: CO7D211/34, 405/12,405/04, A61K31/445,31/445,31/4465, AB1P25/22,25/00

3. De la solicitud de Patente

3.1 Reivindicaciones (articulo 30 D 486)

La reivindicacion 2, esta comprendida en la reivindicacién 1, dado que en esta, ya
se reclama una sal del compuesto N-[1-(3-cloro-1-naftalenil)etil]-2-[4-(4-
fluorofenil}-1-metit-4-piperidinil]-N-metilacetamida, estaria incluida la sal de
clorhidrato.

Las reivindicaciones 5 y 6 que son de un compuesto se deben definir por sus
caracteristicas estructurales y no en términos de su proceso de obtencion.

4. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de presentacion de la solicitud prioritaria: Mayo 9 de 2003.

Teniendo en cuenta la fecha indicada se realizo la blisqueda en el estado de la

técnica de documentos relacionados con la solicitud encontrandose los siguientes
documentos mas relevantes:

rs _-..r.-.w:-!- L

. ] Fecha de
' N Documento Titulo | publicacion®
D3 EP0709375 Therapeutic heterocycles | 01/05/1996

D3 {folfos: 312-319)

5. Analisis de patentabilidad (articulo 14 D486)

52 Nivel inventivo (articulo18 D486)

La reivindicacién 1 consiste en el compuesto: N-[1-(3-cloro-1-naftalenil)etil]-2-[4-
{4-flucrofenil)-1-metil-4-piperidinil]-N-metilacetamida é una sal farmacéuticamente
aceptable del mismo, de formula:

El Estado de la Tecnica mas cercano es D3 (EP 0709375) que da a conocer
compuestos heterociclos de formula (), derivados de aminas ciclicas, asi como
sus sales farmacéuticamente aceptables y sus enantiomeros (abstract, folio 312,
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El compuesto objeto de esta solicitud se diferencia de los compuestos de D3, en
que en el primero, existe un H en el radical equivalente a Q1 en D3 y el flurofenilo

=

sustituyendo el piperidino.

T

Sin embargo introducir un H, en el radical equivalente a Q1, en los compuestos
que se daban a conocer en D3, causa que el compuesto reclamado tenga la
misma actividad: como antagonista de receptores de taquiquininas (NK1); como fa
que presentan los compuestos de la anterioridad citada.

El Problema Técnico Objetivo era como obtener el compuesto. N-[1-(3-cloro-1-
naftalenil) etil]-2-[4-(4-fluorofenil)-1-metil-4-piperidinil]-N-metilacetamida 6 una sai
farmacéuticamente aceptable del mismo, derivado de amina ciclica, con actividad
como antagonista del receptor de taquiquininas{ NK1) y como inhibidor selectivo
de la reabsorcion de serotonina (SSRIs),

Dado que el compuesto reclamado muestra actividad como antagonista de
receptores de taquiquininas({ NK1)}, al igual que los compuestos de la anterioridad
(folios: 318-319, pgs 8-9), pero, que no existe evidencia de que el compuesto
reivindicado sea, ademas, un inhibidor selectivo de la reabsorcién de serotonina
(SSRIs), como los compuestos divulgados en D3; por lo tanto el compuesto
reclamado no muestra una ventaja, sobre los ya divulgados, convirtiéndose en
una alternativa, sin presentar algin paso inventivo.

Por lo anterior las reivindicaciones 1 y sus dependientes 2-8, no presentan altura
inventiva.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitugd se encuentran afectados
asi;

!

N° | Documento N° Reivindicaciones

Requisito que afecta

| afectadas
D3 EP0709375 | 1-8 i Nivel Inventivo
7. Respuesta a los argumentos del solicitante:

-El solicitante argumenta que el documentos D1 no afecta el nivel inventivo de Ia
presente solicitud ya que " se refiere a derivados de 4( alquil, alquenil/Cy)-4-
carbozxamido piperidinas N- sustituidas, con actividad como agonistas de VLA-4
y/o ad4f37, utiles para inhibir o prevenir las patologias asociadas a la dehsién
celular... nada en D1 sugiere piperidinas que presenten un grupo carboxamida en
la posicion 4 ( acetamida, en el caso del compuesto dela reivindicacion 1), serian
atiles como antagonistas NK1 y como inhibidores de [a recaptacion de la

N N

“y

3l



323
Al respecto se aclara que la diferencia estructural, en el compuesto
rectamado, en donde existe un grupo CH; unido al N de la piperidina; es
relevante en cuanto a la actividad farmacoiégica distinta del compuesto de la
solicitud con respecto a los de esta anterioridad, 6 sea que se acepta el
argumento en cuanto a que D1 no sugiere que el compuesto reclamado sea Util
como antagonista NK1 y como inhibidor de la recaptacion de la serotonina, no
afectando el nivel inventivo de la presente solicitud.

-El solicitante argumenta que el documento D2 no afecta el nivel inventivo de la
presente solicitud ya que * las 4-aminometil-piperidinas N sustituidas son
antagonistas de MCH y no serian dtiles como antagonistas del receptor NK1 y
como inhibidores de la recaptacién de la serotonina... asi las cosas una persona
medianamente versada en la materia no se inclinaria hacia la produccion de
piperidinas que comprenden especificamente un metilo directamente unido al
atomo de N del ciclo (a diferencia de D1) y una carboxamida en fa posicion 4 (a
diferencia de D2).

Al respecto se aclara que la diferencia estructural, en el compuesto reclamado, en
donde existe un grupo CHs unido al N de la piperidina y un grupo carboxamida o
acetamida en la posicién 4 del aniilo de la piperidina ; se ve reflejada en cuanto a
la actividad farmacoldgica del compuesto de la solicitud, distinta a los compuestos
de D2; asi mismo, se acepta el argumento en cuanto a que D2 no sugiere que el
compuesto reclamado sea Util como antagonista NK1 y como inhibidor de la
recaptacion de la serotonina, por lo cual no se ve afectado el nivel inventivo de la
presente solicitud.

Por lo anterior se tomo en cuenta el nuevo capitulo reivindicatorio para realizar el
presente analisis de patentabilidad, con un nuevo documento D3.

En cumplimiento del articulo 45 de la Decisidon 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacién de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesiéon, se
denegara la patente.

Notifiquese el presenge oficig.eshforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto d¢l titulg’primero de la Circular Unica N° 10 de 2001.

ALIX CARMEN éSPEDES DE VERGEL

Directora de Muevas Creaciones (C)

El anterior requerimiento fue notificado por fijacién en Iist%,a de fecha

CONCEPTO TECNICO No.1315 ! EXAMINADOR TECNICO J
u Codigo N0.202078 |\
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