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1. Yo, Emilio FERRERO, obrando como apoderado del
gsolicitante en el asunto antes identificado, me refiero al
Oficio No. 857 notificado por fijacién en lista del 25 de Enero

de 2008.

L

2. Mediante el Oficio No. 857 se puso en conocimiento del
gsolicitante el informe del examen de fondo que contiene las’
observaciones hechas por su Despacho sobre 1la presente
solicitud de patente. Atiendo a las observaciones de la

siguiente manera:

3. Evaluacién de los requisitos de patentabilidad:

Su Despacho concluye gque el nivel inventivo de las

reivindicaciones 1 a 4 y la novedad de la reivindicacién 5 de

NIT 860.041.367-3
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la presente solicitud de patente, se ven afectadas por el

documento W00149678 (D1).

3.1 Novedad.

Su Despacho enuncia:

“Como se observa, el elemento caracteristico del compuesto
reivindicado (reivindicacién 5) era conocido en Dl y esta
comprendido en el estado de la técnica, con lo cual se

considera que NO cumple con el requisito de novedad”.

Con respecto a que el documento D1 afecta la novedad de la
reivindicacién 5 de la presente solicitud, wmi representada

desea respetuosamente sefialar lo siguiente:

160

128

133

Todos los compuestos divulgados en la reivindicacién 5 son

compuestos fenilsulfanil, y en D1 ningin compuesto fenilsulfanil

es revelado. Todos los compuestos especificamente descritos en D1

son compuestos fenoxi, por tanto D1 no afecta la novedad de la

reivindicacién 5 y esta objecién debe tenerse por superada.

3.2 Nivel inventivo.

Su Despacho enuncia:

v E1 experto en la materia, en vista del Estado de la Técnica

en su totalidad, es decir en vista de D1, hubiera sugerido sin

mucho esfuerzo de su parte, modificar los grupos

caracteristicos de los compuestos de las composiciones
farmacéuticas de D1, y asi lograr las composiciones

farmacéuticas (caracterizadas por un compuesto de formula
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general I) reivindicadas que no parecen temer un efecto

superior como inhibidores de la reabsorcién de la serotonina”.

Con respecto a que el documento D1 afecta el nivel inventivo de
las reivindicaciones 1 a 4 de la presente solicitud, mi
representada respetuosamente no comparte la posicidén del

examinador. Al respecto desea sefilalar lo siguiente:

La posicién del Sefior Examinador para objetar la falta de nivel
inventivo de las reivindicaciones 1 a 4, es que es evidente para
una persona versada en el tema remover un indol-alquil de los
compuestos de D1 y por ende obtener los compuestos de la presente

invencién.

Sin embargo, partiendo de D1, una persona versada distinguiria
que los compuestos divulgados en este son ligandos 5-HTla.
Igualmente notaria que algunos de los compuestos divulgados en D1
también exhiben actividad farmacolégica adicional, por ejemplo la
inhibicién de reabsorcién de serotonina y/o la actividad ligante
de D3/D4. Adicionalmente, a partir de la tabla 1 que se muestra
en D1 una persona versada se percataria de que ciertos compuestos
fenoxi exhiben la inhibicién de la reabsorcidén de serotonina. No
obstante, a partir de este documento no se conoce nada sobre las
propiedades de inhibicién del transporte de serotonina de los

compuestos fenilsulfanil.

Por tanto, no es evidente para una persona versada remover la
fraccién de indol con el fin de obtener los compuestos de la
presente invencién. Cualquier quimico farmacéutico al observar la
estructura de los compuestos en D1 asumiria que el indol es
esencial para cualquier actividad de inhibicién de la reabsorcidén

de serotonina que los compuestos puedan presentar.
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De hecho, la serotonina en si es un derivado indol y un ligando

transportador de serotonina.

Asi entonces, estudiando los compuestos de D1 la persona versada
en el tema asumiria que el grupo indol de 1las moléculas es
responsable de que este se enlace (1igue) al transportador de
serotonina. Adicionalmente a los argumentos anteriores,
respetuosamente solicito al Sefior Examinador tener en cuenta el
estudio publicado por Matzen (J.Med.Chem, 43, 1149, 2000), el
cual se encuentra anexo en el presente memorial, donde al grupo
funcional indol y a un grupo funcional de anilina se les
realizaron pruebas con el fin de medir su habilidad de inhibir la
reabsorcién de serotonina. El grupo indol por si solo es un
inhibidor de 1la reabsorcién de serotonina, mientras que la
fraccién de anilina no lo es. Las moléculas combinadas todavia
presentan inhibidores de reabsorcién de serotonina que permanecen
en estas, a partir de lo cual la persona versada en la materia
concluiria que el grupo indol es fundamental para la actividad de
inhibicién de 1la reabsorcién de serotonina. Los autores del
articulo que se encuentra anexo llegan a esta conclusién (pagina

1153).

Adicionalmente, en el ejemplo S5e del documento referenciado D1 se
muestra un IC50 para el transportador de serotonina de 13 nM. En

contraste, el compuesto correspondiente donde el grupo funcional
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indolalquil ha sido removido tiene un IC50 de 1100 nM (con baja o

ninguna actividad inhibitoria de reabsorcién de serotonina).

O e
{4 N

13 nM 1100 nM

e
P ————— N

Los datos anteriores claramente muestran que al remover el grupo
indol de los compuestos D1 se podrian obtener compuestos sin
actividad inhibitoria de 1la serotonina. Lo cual demuestra a
partir de datos experimentales, que e1 _grupo indol es fundamental

e e T

para la :th1b1c16n de la reabsorc:.on de la serotonlna de una

molecula. 4 ¥
— | /

Por lo tanto no se considera que para una persona versada en la
materia correspondiente, los compuestos reivindicados con
actividad inhibitoria de la reabsorcién de serotonina en 1la
presente invenciéh, se deriven de manera evidente del documento
referenciado en el estado de la técnica debido a que nada en el
estado de la técnica o en D1 por si solo alentaria a la persona
versada en el tema a sustituir el oxigeno en la fraccién fenoxi

por un azufre para obtener compuestos sulfanilfenil.

Por el contrario, es claro que el documento referenciado antes
que tener una ensefianza o sugerencia que permitiera a un técnico
medio obtener la presente invencién, lo alejaria de la misma ya

que la persona versada seria desalentada a remover el grupo indol

?

3
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al asumir que esto seria perjudicial para la inhibicidén de

reabsorcidén de serotonina.

Teniendo en cuenta los argumentos a favor del nivel inventivo
se puede concluir que la presente invencién es inventiva frente
al documento Dl citado por su Despacho, porque la referencia
citada no ensefia los compuestos reivindicados en la presente
solicitud y el estado del arte no dirige a una persona versada
en el tema a cambiar las referencias de tal forma que se
obtengan los compuestos reivindicados. Por consiguiente, no
resulta obvia la invencién y no se deriva de manera evidente
del estado de la técnica ya que un técnico medio que realiza el
examen debe partir del ponocimiento general que se tiene sobre
el estado de la técnica y determinar si con tales conocimientos
técnicos ya existentes se puede producir tal invencidén y este
no es el caso.

Por las anteriores razbnes, se debe tener por superadas las
objeciones formuladas por novedad a la reivindicacién 5 y por

nivel inventivo a las reivindicaciones 1 - 4.

Puesto que se han atendido a cabalidad las observaciones hechas
por su Despacho sobre 1la presente solicitud de patente,

respetuosamente solicito se continde con su tramitacién.

6. Anexos:
e MATZEN Lisa, etal. S5-HT Reuptake Inhibitors with 5-HTis/p
Antagonistic Activity: A new Approach toward Efficient

Antidepressants. J.Med.Chem, 43, paginas 1149-1157,2000.
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5-HT Reuptake Inhibitors with 5-HTs1p Antagonistic Activity: A New
Approach toward Efficient Antidepressants

Lisa Matzen, Christoph van Amsterdam, Wilfried Rautenberg, Hartmut E. Gretner, Jiirgen Harting,

Christaph A. Seyfried, and Henning Béttcher*

CNS Departments, Preclinical Pharmaceutical Research, Merck KGaA, Frankfurter Strasse 250, 64271 Darmstadt, Germany

Received October 14, 1998

As part of our research program toward new, potential antidepressants, a series of unsym-
metrical ureas has been prepared and evaluated as 5-HT reuptake inhibitors with 5-HT1eap
antagonistic activitles. The design of these compounds was based on coupling of various indole
derivatives, previously shown to inhibit 5-HT reuptake, to three different aniline moieties,
which are part of known 5-HTpnp ligands. Binding experiments in rat frontal cortex using
[**I]iodocyancpindolol, in calf striatum using [PH}5-HT, and in rat hippocampus using [’H]8-
OH-DPAT as radioligands, respectively, revealed significantly higher affinity at the 5-HT)p
receptor as compared to the affinities for the 5-HT14 and 5-HT)p receptors for a number of
compounds, among them 4-(5-fluoro-1#indol-3-yl)piperidine-1-carboxylic acid [4-methoxy-3-
(4-methylpiperazin-1-yl) phenyl]amide (5). the corresponding 4-fluoro-1H-indoi-3-yl analogue
21a, and the corresponding 6-fluoro-1H-indol-3-yl analogue 21b. Conformational restriction
of the aniline moiety in 5 only slightly enhanced the 5-HT;p affinity, whereas introduction of
an aniline mofety with higher conformational flexibility resulted in a less patent 5-HT\p receptor
ligand as compared to 8. The functional 5-HTsnp antagonistic activity was investigated using
the rabbit saphenous vein model as well as the [*H]5-HT release from guinea pig cortical slices.
All new compounds tested in the rabbit saphenous vein model were shown to antagonize the
sumatriptan-evoked contractfle responses with pA; values ranging from 7.3 to 8.7, These
observations were consistent with the results of the cortical slice model, in which the ureas
were found to block the sumatriptan-induced inhibition of potassium-evoked [PH]5-HT release.
The §-HT reuptake fnhibition of the ureas determined in rat brain synaptosomes was found to
be elther increased or decreased as compared to the uncoupled indole derivatives indicating
that the reuptake inhibitlon shown by the ureas is not only due to the indale part but also
affected by the aniline moiety of the molecule. Among this series of compounds described the
ureas 5, 21a, and 21b seem to be the most interesting candidates showing both 5-HT reuptake
inhibition and 5-HTa/p antagonism in vitro. This dual pharmacological profile should in theory
lead to a pronounced enhancement in serotonergic neurotransmission and consequently to a

more efficient treatment of depression.

Infroduction

Serotonin (5-HT, I; Chart 1), a biogenic amine neu-
rotransmitter with diverse physiological actions in both
the central and peripheral nervous systems, operates
through various distinct membrane receptors.!~1 Dis-
turbances in the central serotonin system have been
associated with the pathogenesis of depression, and the
antidepressant effect of the selective 5-HT reuptake
inhibivors (SSRIs) is believed to be due to an enhance-
ment of postsynaptic 5-HT levels.5~1! Although SSRIs
are effective in the treatment of depression, clinical
improvement is first obtained after several weeks. Thus,
the delayed onset of therapeutic action of SSRIs needs
to be improved.!?

One of the hypotheses proposed (o explain the delayed
onset of the antidepressant action of SSRIs is the time
required for desensitization of somatedendritic 5-HT 5
receptors and terminal 5-HT)p/p autoreceptors.89.11 The
terminal 5-HTig/p autoreceptors modulate the 5-HT
release and are inhibitory such that agonists decrease

* To whom corvespondence should be addressed, Tel: +49-6151-
727680. Fax: +49-6151-7290680. E-mail: hottcher@merck.de.

extracellular 5-HT.131 SSRIs lead .to an increase in
§-HT levels, and the extracellular 5-HT counteracts the
desired increase by activation of terminal §-HTisap
receptors resulting in a decreased 5-HT release. Thus,
the therapeutic action of SSRISs is believed to set in after
desensitization of the terminal 5-HTienp receptors.
However, blockade of terminal 5-HTg/1pn receptors by
selective antagonists would in theory prevent the initial
decrease in 5-HT release. 1245 It is therefore anticipated
that coadministration of a SSRI and a 5-HTpnp an-
tagonist would lead to a potentiation of the SSRI effect
and produce a large increase in extracellular 5-HT
concentrations. As a consequence, the time of onset of
therapeutic action would be diminished and the clinical
efficacy in the treatment of depressive disorders im-
proved.!21¢ However the role of 5-HT;gnp receptors in
depression is stil not clear and needs further evalua-
tion,

GR 127935 (2a; Chart 1) has been reported as the first
example of a selective SHT)p/p antagonist.!® However,
later Investigations have shown that 2a acts as a partial
agonist at human 5-HTg and 5-HTip receptors.'?

10.1021/jm9811054 CCC: $19.00 _© 2000 American Chemical Society
Published an Web 02/29/2000
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Chart 1. Chemical Structures of Serotonin (1), the Partial 5-HTg1p Agonist GR 127935 (2a), the Inverse 5-HTp
Agonist 2b, the Partial 5-HTp Agonist 2¢, the 5-HT Reuptake Inhibitors Indalpine (3) and 4, and the Lead Structure §
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Interestingly. two structurally closely related analogues
of 2a, 2b and 2¢ (Chart 1), have recently been identified
as an Inverse agonist and a partial agonist for the
5-HTig receptor, respectively, both with significant
selectivity over the 5-HT)p receptor.'8

Microdialysis data published for 2a have been con-
troversial. Thus, lecal perfusion of 2a into the guinea
pig frontal cortex increased 5-HT levels whereas 5-HT
levels were decreased after ip administration.'® In a
microdialysis study performed by Rollema et al,M
combined sc administration of 2a and the SSRI sertra-
line resulted in a pronounced, long-lasting increase in
5-HT levels in guinea pig hypothalamus indicating that
2a potentiates the effects of SSRIs on terminal 5-HT
levels and enhances extracellular 5-HT concentration
more effectively when 5-HT tone Is increased.!4 Instead
of combining a SSRI with a 5-HTisnp antagonist to
potentiate the postsynaptic 5-HT level, our research
program directed toward new, efficient, and fast-acting
antidepressive drugs has aimed at compounds with a
dual pharmacological profile showing both S-HT re-
uptake inhibition and 5-HTap antagonism within a

. single molecule,
Many compounds of various structures have beeﬁ

described as selective inhibitors of §-HT reuptake,
among them 3-(alkylpiperidin-4-yl}indoles (e.g. indal-
pine, 3; Chart 1).2 In connection with our previous work
in the fleld of antidepressants we have identified a
number of substituted 4-(indol-3-yl)piperidines such as
4 (Chart 1), which were shown to act as potent inhibitors
of 5-HT reuptake,

Alming at compounds with a mixed pharmacological
profile containing both 5-HT reuptake inhibition and

CH,
N
cH, f r'c/\
o o-CHa
2
0-
u,c—(>N ]
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H s

5-HTisnp antagonistic properties, we have coupled
structural molieties believed to induce 5-HTpnp antago-
nism to the above-mentioned 4-(indol-3-yl)piperidines,
inhibiting 5-HT reuptake. Coupling of 4-(5-fluoro- 1H-
tndol-3-yD)piperidine (4} to the arylpiperazine moiety of
2a resulted in the urea 5 (Chart 1) which was found to
inhibit ’H]5-HT uptake in rat brain synaptosomes and
to have affinity for the §-HTp receptor (Table 2), Using
$ as a lead structure this publication reports on the
synthesis and the in vitro pharmacology of a serles of
new indole derivatives. Similar ureas have been re-
ported earlier.34 The pharmacological characterization
includes binding studies at the 5-HT)p, 5-HTp, and
§-HT4 receptor sites — in rat frontal cortex using [12]]-
iodocyanopindolol, in calf striatum using [3H]5-HT, and

in rat hippocampus using [FH]8-OH-DPAT as radio- -

ligands, respectively. PH]5-HT release experiments in
guinea pig cortex slices as well as the determination of
the effect on sumatriptan-induced contractile responses
in rabbit saphenous vein were performed to study the
§-HT)p;p antagonistic activity in vitro. The [FH}5-HT
reuptake inhibition was determined in rat brain syn-

aptosomes.

Results and Discussion

Chemistry. The 4-(indol-3-yl)piperidines (4, 6, 7, 13—
15) and the 3-(indol-3-yl)pyrrolidine (10) (Table 1) were
obtained according to a published method by condensa-
tion of the respective indole with 1-benzyl-4-piperidone
or 1-benzyl-3-pyrrolidone in alkaline medium, followed
by hydrogenation and /N-debenzylation,2! The carboline
derivative 12,22 indalpine (3),2 and tryptamine (8)%

were prepared as described before.
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(1) N-(2-Bromoethyl)phthalimide; (i) hydrazine hydrate.

The piperazine analogue 9 was prepared from 16>
by acylation with 1-benzylpiperazine using 1,1’-carbo-
nyldiimidazole (CDI) as a coupling reagent to give the
amide 17 in 60% yield (Scheme 1). Reduction of the
amide by treatment with sodium bis(2-methoxyethoxy)-
aluminum dthydride resulted in 85% of 18, which was
N-debenzylated to give 9 in 73% yield.

The piperidine analogue 11 was synthesized by alky-
lation of 7 with commercially available N-(2-bromo-
ethyl)phthalimide to give 19 in 80% yield. Treatment
of 19 with hydrazine resulted in 92% of 11 (Scheme 2).

The arylpiperazine molety 20 of GR 127935 (2a)% as
well as the conformationally restricted analogue 22'8
an;! the aniline 24!% were synthesized as described
before.

The unsymmetrical ureas 5, 21a—21j, 21m, 23a, 23b,
25a, and 25b were prepared by treatment of the anilines
20, 22, and 24, respectively, with CDI in the presence
of triethylamine (TEA) to give an intermediate which
upon addition of the respective indole (Table 1) gave the
ureas in moderate to good yields (Scheme 3 and Table
2). Compound 211 was obtained after hydrogenation of
the respective benzyl derivative 21k.

Biology. The binding affinities for the 5-HT)g, 5-HTp,
and 5-HT4 receptor sites were determined in rat frontal
cortex using [123T}iodecyanopindolol,? in calf striatum

_ using [*H]5-HT,28 and in rat hippacampus using PH]8-

W JUbe
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*n=2-3.

OH-DPAT? as radioligands, respectively (Table 2). The
5-HTpnp antagonist potency was evaluated in vitro by
measuring the effect on the sumatriptan-induced con-
tractile response of rabbit saphenous vein (RSV) and
by determining the extent of antagonism- against
sumatriptan-induced inhibition of potassium-evoked
[*H]5-HT release in slices of guinea pig cortex (Table
2).2 The in vitro inhibitory effects of the new compounds
on 5-HT reuptake were measured using rat brain
synaptosoines (Tables 1 and 2).30
Receptor Binding. The indole analogues 3~4 and

. 6-18 (Table 1) were inactive in the 5-HTg, 5-HTip. and

5-HT)a receptor binding assays (results not shown). The
affinities for the 5-HTp receptor of the ureas 5, 21la—
21j, 211, 21m, 23a, 23b, 25a, and 25b ranged from low
to modest affinities, none of the new compounds being
more potent than 2a and 2b (Table 2). In the series of




\64

1152 Journal of Medicinal Chemistry, 2000, Vol. 43, No. 6 Matzen et al.
Table 2. Receptar Binding Affinittes at 5-HTg, 5-HT\p, and 5-HT;a Receptars, 5-HT RUI in Rat Brain Synaptosomes, Inhibitary

Activities on Sumatriptan-Induced Contractile Responses in RSV, and Antagonism of Sumatriptan-Induced Inhibition of K*-Evoked
[H]5-HT Release in Guinea Pig Cortex Slices :

relved 1,
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ureas containing the arylpiperazine 20, the compounds
5, 21a-21d, 21i, 21§, and 21m were shown to have ICsy
values of 50—120 nM in the 5-HTp binding assay. The
substitution pattern of the indole in §, 21a, and 21b
did not seem to play a role in the 5-HTyg affinity.
However, replacement of the 5-fluoro substituent in §
by a cyano group lowered the 5-HT)g receptor affinity
of 21h, whereas replacement by a carboxamido group
to give 21m decreased selectivity versus the 5-HTa
receptor. Replacement of the piperidine of 5 by

lidine to give 21e led to a decrease in 5-HTp affinity. A
similar effect was observed upon conformational restric-
tion of the 4-(5-fluoro-1F-indol-3-y))piperidine ring sys-
tem of § resulting in 21g. Decreasing the conformational
flexibility of the arylpiperazine moiety 20 did not change
or only slightly improved the 5-HT s affinity (compare
21£/23b and §/23a, respectively). Replacement of 20 by
24 resulted in a less potent 5-HTp ligand and a ligand
with slightly higher 5-HT g affinity (compare §/25a and
21£/25b, respectively). None of the compounds tested
displayed significant affinity for the §-HTp receptor.
On the other hand, the tryptamines 21c and 211 as well
as the piperazine 21d and the piperidine 21m turned
out to be quite potent ligands for the 5-HT, receptor
sites, although attempts to determine any agonistic or
antagonistic activity of 21m in a functional 5-HTa
system™® (data not shawn) failed. The most promising
compounds with both high affinity at the 5-HTg recep-
tor and some selectivity over the 5-HT4 and §-HTp
receptors were 5, 21a, 21b, 21i, 21j, and 23a.

Rabbit Saphenous Vein (RSV). The results of the
RSV maodel are shown in Table 2. All ureas tested
antagonized the contractile responses evoked by suma-
triptan although with lower potency than 2a. The level
of 5-HTenp antagonistic activity displayed by the new
compounds was shown to be modest but significant, the
apparent pA; values ranging from 7.3 to 8.7. None of
the new compounds showed intrinsic activity in this
maodel, neither did 2a nor 2b.

[*H]5-HT Release Test. The results displayed in
Table 2 demonstrate that all compounds tested in this
model were able to antagonize the sumatriptan-induced
inhibition of patassium-evoked [*H]5-HT release from

guinea pig cortex slices. The fluoro analogues §, 21a,

and 21b, the S-cyano analogue 21h, and the carboxa-
mide analogue 21m turned out to be the most potent
antagonists enhancing the 5-HT release by 145—217%
as compared to the release observed with sumatriptan
in the absence of test compound. Interestingly, alt ureas
tested in the release model showed equal or better
potency than the reference compounds 2a and 2b. The
new compounds displayed no instrinsic activity on
potassium-induced [SH]5-HT release in the absence of
sumatriptan (results not shown), which is consistent
with the results obtained from the RSV model.

{*H]5-HT Reuptake Inhibition (5-HT RUI). The
results of the rat brain synaptesomes experiments are
summarized in Tables I and 2. In the series of the
substituted 4-(indol-3-yl)piperidines, 4, 6. 7, 13, 14, and
the pyrrolidine derivative 10 were equally potent in
inhibiting the reuptake of 5-HT (Table 1). However, the
carboxamido-substituted compound 18§ as well as the
anilines 20, 22, and 24 were found to be inactive in this
test. '

o

!
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It is obvicus from the results obtained that the
distance between the indole moiety and the basic
nitrogen atom is critical to the activity as a 5-HT
reuptake Inhibitor. Thus, the compounds 3 and 9
displayed improved 5-HT inhibitory activity as com-
pared to the 3-(piperidin-4-yl}indoles. Conformational
restriction of 4 resulted in a decrease of 5-HT reuptake
inhibition, as demonstrated by 12,

Coupling of the indole moleties 3, 4, and 6—15 to 20
led to an increased activity as 5-HT reuptake inhibitors
for the compounds §, 21f, and 21h as compared to the.
corresponding indoles (Tables 1 and 2). In contrast, the
compounds 21a—21c, 21e, 211, and 21j were shown to
be weaker S-HT reuptake inhibitors than the corre-
sponding indoles.

Compounds in which the arylpiperazine moiety 20
was replaced by 22 and 24, respectively, displayed
higher potency as compared to the uncoupled indoles
(Tables 1 and 2). In addition, the compounds 23a and
25a turned out to be more potent 5-HT reuptake
inhibitors than the analogue 5,~whereas 23b and 25b
were equipotent to 21f. -

These observations indicate that the indole part of the
molecule may not be sufficient to account for the 5-HT
reuptake inhibition and that the mode of interaction of
the indole part with the 5-HT reuptake site probably is
modulated by the nature of the aniline moiety.

Conclusion

As mentioned in the Introduction coadministration of
a SSRI and a 5-HT\eap receptor antagonist should in
theory immediately increase serotonergic neurotrans-
mission avelding the time required for desensitization
of the terminal -HT)p;p autoreceptors and so decreas-
ing the time of onset of antidepressive action. Instead
of coadministration of two separate molecules to im-
prove the delayed onset of therapeutic action, this new
approach describes the development of a series of novel
compounds with mixed pharmacolagical profiles show-
ing both 5-HT reuptake inhibition and 5-HT;p/p recep-
tor antagonism within a single molecule. Thesnew
compounds*contain+various:indole-moieties-shovwm:to*
mmmséﬂszm iptake.and.the aniline:part. of 2a;:2by
and.2¢ (20,22 ,c.@n d.24.-respectively)-believed:to intro-
ol . v B e 2,2, 24
moieties.3-4-and.6:15.1 X: S 2 an
respectiyely,sesulted.in-and nergl%%gl o & fease
redff?}}g,jghiblmn’iﬁaicéﬁﬁ’g’“tha”% "‘5 'FIT”reuptake

nhibitary.activity-4s niot-ohly die to the ifidole"part of
% olecule-but-also-medulated.by.theaniline'oleties
20, 22, and 24, although they-werefisCIfitilbitory by
ﬁli’hemgm‘ﬂﬂme% On the ather hand, comb
e different indole moieties with the anilines 20, 22,
and 24 diminished the activity in the 5-HTp binding
assay in all cases as com to 2a and 2b. However,
the ureas 5, 21a, 21b, 211, 21j. and 23a still maintained
a significant affinity for the 5-HTg receptor and showed
some selectivity versus the 5-HT5 and 5-HTp recep-
tors.

In the RSV test the new compounds inhibited the
constrictor effects of sumatriptan indicating §-HT g0
receptor antagonistic properties. In guinea pig cortical
slices all ureas tested were found to block the sumatrip-
tan-induced inhibition of [*H]5-HT release.
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The 5-HT\g receptor binding affinities do not always
correlate to the results obtained in the rabbit saphenous
vein preparation and in the [PH]5-HT release model. The
differences between the function of the 5-HTgp recep-
tors in rat frontal cortex, rabbit saphenous vein, and
guinea pig cortex still need to be evaluated: In addition
the affinity to ather 5-HT receptor subtypes such as
§5-HTr and 5-HT; (not tested) could disturb the cor-
relation of the results obtained in the functional models
and the binding data.

" Interestingly, the ureas antagonized the inhibition of
(*H]5-HT release with equal or better potenicy than 2a
or 2b, although having weaker affinity to the 5-HT;p
receptor. This may be due to the additional 5-HT
reuptake inhibition of these compounds. The high
potency of 21m in the release madel may be due to the
combination of 5-HTp and 5-HT 4 effects, but this still
has to be evaluated further.

Among the new compounds presented the ureas 5,
21a, and 21b appear to be the most promising new 5-HT
reuptake inhibitors with 5-HT a/p antagonistic activity.
To our knowledge, this is the first report describing
compounds which contain these activities within a
single molecule. Their mixed proflle should facilitate
serotonergic transmission, and their further pharma-
cological characterization will be of primary importance
to evaluate the antidepressive potential of these novel
compounds,

Experimental Section

Chemistry. General Procedures. Melting points were
determnined in capillary tubes and are uncorrected. Elemental
analyses are within £0.4% of the calculated values, unless
otherwise stated. Analytical HPLC was conducted on a Li-
Chrospher RP Select B column § um (4 mm 1.d. x 250 mm)
using a gradient of water (with 0.1% TFA) and acetonitrile
(with 0.08% TFA) for elution, with UV monitoring at 220 nm,
. 'H NMR spectra were recorded on a Bruker AMX 300
spectrometer at 300 MHz using DMSO-d; as solvent. Unless
otherwise stated, chermical shift values (3) are expressed In
ppm relative to TMS. The following abbreviations are used
for multiplicity of NMR : br = broad, s = singlet, d =
doublet, ¢t = triplet, @ = quartet, dd = double doublet, m =
multiplet. Mass spectra were cbtained on a VG-70 SE spec-
trometer from VG-Instruments to get molecular weight fnfor-
mation (M + H)*) for FAB-MS and on a 70-70E spectrometer
m*)vgrlgtmmm egts to %eft molecular weight information

-MS. Dryin; organic phases was performed
using Na;SO4. Column cgummamgraphy (CC) and g‘LC were
performed on silica gel 60 (70—230 mesh, Merck} and silica
gel Fzsq plates (Merck), respectively.

1-(4-Benzylpiperazin-1-y1)-4-(§-fluoro-1 H-indol-3-yl)-
butan-1-one (17). A solution of 4-(5-fluoro-1 H-indol-3-yl)-
butyric acid (16)* (20.0 g, 80.0 mmol} and carbonyldiimidazole
(CDD) (14.6 g. 90 mmoll)\ in THF (100 mL) was stirred for 1 h
at room temperature. A solution of 1-benzylpiperazine (15.9
8. 80 mmol) in THF (50 mL) was added and stirring was
continued for 12 h. The reaction mixture was evaporated to
dryness, the residue was dissolved in EtOAc (100 mL), washed
with HzO (2 x 100 mL), dried and evaporated. CC [eluent:
EtOAc] gave 17 (20.4 g, 60%): mp 85~87 °C; 'H NMR (DMSO-
d) 4 1081 (s, 1 H), 7.28 (m, 7 H), 7.16 (d, 1 H, J= 2.2 Hz),
7.86 (dt, | H, J=8.8 Hz and J = 1.3 H2), 3.49 (s, 2 H), 3.42
(d. 4 H, J=12.0 Hz), 2.65 (t, 2 H, J= 8.0 H2), 2.31 (m. 6 H),
1.87 (quintet, 2 H, J = 6.8 Hz); EI-MS (M)* m/z 380.

3-{4-(Benzy! -1-yD)butyl]-5-fluorc-1 H-indole Di-
hydrochloride (18). To a solutlon of 17 (20.0 g, 53.0 mmol)
fn THF (350 mL) was added a 65% solution of sodium bis(2-
methoxyethoxy}aluminum dihydride in toluene (43.0 mL, 132
mmol) dropwise at §—10 °C in N; atmosphere. After stirring

\3r)
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for 4 h at roam temperature HyQ (40 mL) was added. The
reaction mixture was flltered, evaporated, dissolved in EtOAc
(300 mL), washed with Hz:O (2 x 200 mL), dried and evapo-
rated. Dissolution of the residue in acetone and addition of 1
M HCI in EtOH resulted in a precipitate which was collected
and dried to give 18 (23.2 g, 85%): mp 233—-235 °C: 'H NMR
(DMSO-dg 6 10.90 (s, 1 H), 7.65 (br s, 2 H), 7.44 (br s, 3 H),
7.29 (m,3 H), 6.86 (dt, I H, /=8.8 Hz and J= 2.0 Hz), 4.37
(brs, 2H),3.79-3.30 (m, 8 H). 3.17 (brs, 2 H), 269 (t, 2H, J
= 6.6 Ha), 1.72 (n, 4 H); FAB-MS (M + H)*) m/z 366,

5-Fluom-3-(4-pigemzin—l-ylbutyl)-lﬁ-lndole Oxalate
(9). A solution of 1 (19.;3._4(1:459 n(t;lgl;)ln MeOH (30311111[.)'
was hydrogenated using Pd % (3.5 g) as catalyst. Filtra-
tion, evaporation and CC [eluent: CHzCl;—MeOH (3:1)] gave
an oily residue. Upan dissolution in acetone and addition of a
solution of oxalic acid in acetone a precipitate formed. The
precipitate was collected and dried to give 8 (12.0 g, 73%): mp
175-176 °C; ‘H NMR (DMSO0-dg 4 10.84 (s, 1H), 8.75 (brs, 1
H), 7.29 (dd. 1 H, J= 11.0 Hz and J= 2.4 H2), 7.21 (dd, 1 H.
J=110Hzand J=22Hz), 7.12(d, 1 H, J= 15 Hz), 687
(dt, 1 H, J=8.8 Hz and J= 2.0 Hz), 3.16 (m, 4 H). 2.78 (m,
4H),266(t.2H, J=66 Hz), 2.59 (t, 2H, J=6.6 H2), 181
(m. 4 H); EI-MS (M)* m/z 275. .

2-{2-(4-(8-Fluoro-1 H-indol-3-yl)piperidin-1-yllethyl}-
isoindole-1,3-dione Hydrobromide (19). A mixture of 4-(6-
fluore-1 H-fndol-3-ylpiperidine (7} (21.8 g, 100 mmol) and N-2-
bromoethyl)phthalimide (25.4 g, 100 mmol; purchased from
Merck #820178) in 500 mL acetonitrile was stirred under
reflux for 48 h. The crystalline precipitate formed was collected
and dried to give 19 (33.2 g, 80%): 'HNMR (DMS0-dj 4 10.81
(s, 1H), 7.85(d, 1 H, J= 8.8 H2), 7.56 (m, 3 H), 7.33 (brs, 1
H), 7.06 (m. 2 H). 6.82 (t, 1 H, J= 8.7 H2), 4.64 (brs, 1 H),
435 (. 2H, J=75Hz),3.98 (¢, 2H, J= 7.5 Hz), 3.20-2.85
{m, 5 H), 1.68 (br s, 3 H); FAB-MS ((M + H)*) m/z393.

2-[4-(6-Fluoro-1H-indol-3-yl)piperidin-1-yl)ethyl-
amine (11). A mixture of 19 (33.2 g, 70 mmol) and hydrazine
hydrate (5.0 oL, 100 mmol) in MeOH (500 mL) was stirred
under reflux for 2 h. After cooling the reaction mixture was
filtered and evaporated. Dissolution of the residue in 1 M
NaOH (300 mL), extraction with EtOAc (3 x 300 mL), dEying
and gave 11 (16.8 g, 92%): mp 165-166 °C; 'H
NMR (DMSO-dg 6 1091 (s, 1 H), 7.52 (dd, 1 H, /=70 Hz
and J=3.5Hz), 7,11 (m, 2 H),6.82 (m. 1 H), 293 d,2H, J
=13.7H2),2.66 (t, 2H, J=7.0H2),2.35(,2H, J=7.0Hz),
1.50-2.12 (m, 9 H); FAB-MS (M + H)Y) m/z 262.

General Method for the Synthesis of Unsymmetrical
Ureas. 4-(5-Fluore-1/-indol-3-yl)piperidine-1-carboxylic
Acld  [4-Methoxy-3-(4-methyipiperazin-1-yl)phenyl]-
amide Hydrochloride Hydrate (5). A solution of 4-methexy-
3-(4-methylpiperazin-1-yl)aniline dihydrochloride (20)# (2.7 g,
9.2 mmol), TEA (4.8 mL, 32.2 mmol) and CDI (1.6 g, 10.1
mmol) in acetonitrile (100 mL) was stirred at rcom tempera-
ture for 4 h. A on of 4-{5-fluoro-1/-indol-3-yl}piperi-
dine (4} (2.0 g, 9.2 mmol) and TEA (1.3 mL, 9.2 mmol) in
acetonitrile (100 mL) was added and stirring was continued
for 12 h. The reaction mixture was evaporated to dryness, the
residue was dissolved in EtOAc (100 mL), washed with H:O
(2 x 100 mL), dried and ev. The residue was dissolved
in acetone (100 mL) and stirred with 1 M HCL Collection of
the precipitate followed by recrystallization (EtOH-Et;0) gave
§ (2.2 g, 35%): mp 230-231 °C; 'H NMR (DMSO-dg 6 11.18

(s,1H),10.93 (s, 1 H),8.35 (s, 1 H), 7.30 (d, 1 H, J=9.0Hz), .

724(d,1H,J=100H2),721 d. 1 H, J=2.1H2,717 (1 H,
8),8.90 (d, 1 H, /=90 Hz2), 6.85 (d, 1 H, /= 10.0 H2), 4.26
(d.2H, J= 12,0 H2), 3.74 (s. 3 H), 3.55 (m, 4 H), 3.55-2.85
(m, 7H), 2.78 (s, 3 H), 1.95 (d. 2 H, J = 12.1 Hg), 1.57 (m, 2
H); FAB-MS ((M + H)*) m/z466. Anal. (CosHzFN:02-HCI-H:0)
C,H, N; Cl: calced, 6.82%:; found, 7.45%. '
4-(4-Fluoro-1H-indol-3-yD)piperidine-1-carboxylic Acid
[4-Methoxy-3-(4-methylpiperazin-1-yl)phenyllamide Di-
hydrochloride (21a). Compound 21a was synthesized as
described for § using 2024 (1.2 g, 4.1 mmol), TEA (2.7 mL, 18.5
mmol), CDI (730 mg, 4.5 mmol) and 4-(4-fluoro-1/-indol-3-
yD)piperidine (6) (895 mg, 4.1 mmol) in acetonitrile (75 mL).
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CC [eluent: toluene—MeOH-TEA (7:2:1)) and preparation of
the dihydrochloride followed by recrystallization (2-propanol-
light petroleum) gave 21a (640 mg, 30%): mp 205 °C dec; 'H
NMR (DMSO-dg & 11.68 (s, 1 H), 11.11 (s, 1 H}, 8.33 (s, 1 H),
7.17 (m, 3 H), 7.05 (m, 1 H), 6.60 (d, 1 H. /= 8.8 H2), 6.67
(dd, 1 H, J= 12,0 Hz and J = 9.0 Hz), 4.25 (d, 2H, J= 12.0
Hz), 3.73 (s, 3H), 3.45 (d. 4 H, J= 11.0 Hz), 3.39-2.85 (m, 7
H), 255 (s. 3H), 1.96 (d, 2 H, J = 11.1 H2), 1.57 (m, 2 H);
FAB-MS (M + H)*) m/z466. Anal. (Cz2sH3FNsO2-2HCI) C, H.,
N; C: calcd, 13.17%; found, 12.30%.
4-(6-Fluoro-1H-indol-3-yl)piperidine-1-carboxylic Acid
{4-Methoxy-3-(4-methylpiperazin-1-yl)phenyl]amide Di-
hydrate (21b). Compound 21b was s*réthAeslzed as described
for § using 20* (588 mg, 2.0 mmol), (1.3 raL, 9 mmal),
CDI (357 mg, 2.2 mmo!) and 4-(6-fluoro-1F-indol-3-yl)piperi-
dine (7) (437 mg, 2.0 mmol) in acetonitrile (50 mL). CC [eluent:
taluene~MeOH~TEA (7:2:1)] followed by recrystallization
(EtOAc-light gave 21b (126 mg, 14%): mp 135—
137 °C; '"H NMR (DMSO-d;} 8 10.85 (s, 1 H), 8.23 (s, 1 H),
7.55 (m, 1 H), 7.10 (m, 3H), 7.03 (s, 1 H), 6.83 (d, 1 H, /= 8.3
Hz), 6.72 (d, 1 H, J = 9.0 H2), 4.25 (d, 2H, J=12.1 H2), 3.72
(s. 3H), 2.92 (m, 7 H), 2.38 (br s, 4 H), 2.20 (s, 3 H), 1.92 (d.
2H, J= 113 Hz), 1.57 (m, 2 H); FAB-MS ((M + H)*) m/z 466.
ll\;lgldegcmﬂnFNsOrZHzO) C, H; N: caled, 14.22%; found,
1-{2-(5-Fluoro-1H-indol-3-yl)ethyl]-3-[4-methoxy-3-(4-
methylpiperazin-1-yl)phenyllurea Hemihydrate (21c).
Compound 21¢ was syn as d for § using 202
(1.2 g, 4.1 mmol), TEA (3.3 mL., 22.6 mmol}, CDI (730 mg, 4.5
mmol) and §-flucrotryptamine hydrochloride (8)% (880 mg, 4.1
mmol) In acetonitrile (75 mL). Recrystallization (EtOAc-light
petroleumn) gave 21c (1.27 g, 75%): mp 97-98 °C; 'H NMR
(DMSO0-d) 4 10.91 (s, 1 H), 8.22 (s, 1 H). 7.32 (m, 2 H}, 7.23
(d. 1 H, J=2.2 H2), 6.92 (m, 3 H), 6.75 (d, 1 H, /= 8.8 H2),
5.95 (¢, 1 H, J= 6.6 Hz2), 3.69 (s, 3H), 3.40 (t, 2 H, J= 6.6 H2),
2.94 (brs, 4H),2.80 (t, 2H, J=6.6 Hz), 2.43 (br s, 4 H), 2.20
(s, 3 H); FAB-MS (M + H)*) m/z 426. Anal. (CxaHzeFN;sO,
0.5H;0) C, H; N: calcd, 16.12%; found, 14.28%.
4-[4-(5-Fluoro-1 H-indol-3-yl)butyl] piperazine-1-car-
boxylic Acid [4-Methoxy-3-(4-methyl-1-piperazin-1-yl)-
phenyllamide Dihydrochloride Hydrate (21d). Compound
21d was synthesized as described far 5 using 20 (1.2 g, 4.1
mmol), TEA (3.9 mL, 26.7 mmol), CDI (730 mg, 4.5 mmol) and
§-fluoro-3-(4-piperazin-1-ylbutyl)-1 H-indole oxalate (8) (1.6 g,
4.1 mmol) in acatonitrile (75 mL). Preparation of the dlhydro-
chloride followed by recrystallization (EtOH~Et:0) gave 21d
(1.0 g, 42%): mp 220 °C dec; 'H NMR (DMSO-dp & 10.90 (s,
1 H), 859 (s, 1 H), 7.32 (m, 2 H), 7.25 (br s, 1 H), 7.14 (m, 2
H).6.82 (d, 2H, J=8.2 Hz), 4.23 (br s, 8 H), 3.75 (s, 3H), 3.46
(br, 2 H), 3.40-2.93 (m, 10 H), 281 (5,3 H), 2.70 (t, 2 H, J=
5.1 Hz), 1.88-1.60 (m, 4 H); FAB-MS (M + H)*) m/2523. Anal.
(C2gHaFNgQ2-2HCI-H,0) H, Cl; C: calcd, 56.76%: found,
56.24%. N: caled, 13.96%; found, 13.13%.
3-(5-Fluoro-1Ffindal-3-yDpyrrolidine-1 lic Acid

(4-Methoxy-3-(4-methylpiperazin-1-yl)phenyljamide (21¢).
21e was synthesized as described for § using 20

‘Compound
(1.2 g, 4.1 mmol), TEA (3.3 mL, 23.1 mmol), CDI (730 mg, 4.5

mmol) and (R,S)-3-(5-fluoro-1H-indol-3-y (10) (987
mg, 4.1 mmol) in acetonitrile (75 mL). [eluent: EtOAc—
MeOH-TEA (5:2:1)] followed by recrystallization (EtOAc—

light petroleum) gave 21e (1.0 g, 30%): mp 210-213 °C; 'H
NMR (DMSO-dg  10.97 (s, 1 H), 7.88 (5. 1 H). 7.35 (m, 2 H),
728(d,1H,J=22H2,7.14 (m,2H),6.91 (dt, 1 H, /=88
Hzand J=2.2Hz),6.76 (d. 1 H /=88 Hz),3.03 (¢, 1 H, J
= 6.6 Hz), 3.73 (s, 3 H), 3.62 (m, 2 H), 3.55-3.25 (m, 2 H),
2.93 (brs, 4H), 2.45 (br s, 4 H), 2.30 (m, 1H). 2.23 (s, 3H), 2.10
gn.Hl {’l); FAB-MS (M + H)*) m/z 452. Anal. (CzsH10FNsO2)

1-{2-[4-(6-Fluoro-1H-indol-3-yDpiperidin-1-yllethyl}-3-
[4-methoxy-3-(4—methylp€eraz|n-l—yl)pheny ure:hly)llhy-
drochloride Hydrate (21f). Compound 21f was synthesized
as described for 5 using 20* (1.2 g, 4.1 mmol), TEA (2.7 mL,
18,6 mmal), CDI (730 mg, 4.5 mmol) and 2-[4-(6-fluoro-1/4-
indol-3-yl)piperidin-1-yl]ethylamine (11) (1.1 g. 4.1 mmol) in
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acetonitrile (75 mL). Collection of the precipitate, dissolution
in acetone and preparation of the hloride gave 21£ (1.5
g 61%): mp 189-192 °C; 'H NMR (DMS0-dg ¢ 10.82 (s, 1
H),8.39(s,1H),7.52(t,1H, J=6.6Hz), 7.10(d, | H, /=88
Hz),7.05(s, 1 H),6.98(s, 1 H),6.92(d, 1 H, J=838 Hz), 6.75
(m, 2 H), 5.93 (br s, 1 H), 3.70 (s, 3 H), 3.29 (br s, 2 H), 3.22
(m, 2 H), 2.95 (br s, 6 H), 2.74 (m, 1 H), 2.44 (br s, 4 H), 2.21
(s,3H),2.12(t, 2H, J=9.3 H2), 1.95 (m, 2 H). 1.72 (m, 2 H);
FAB-MS (M + H)*) m/2509. Anal. (Cz2gH3;FNgO22HCI*H0)
C.H, C; N: caled, 14.02%; found, 13.35%. _
8-Fluore-1,3,4,5-tetrahydropyrido{4,3-b]indole-2-car-
boxylic Acid [4-Methoxy-3-(4-methylpiperazin-1-yl)phen-
yllamide (21g). Compound 21g was synthesized as described
for 5 using 20 (1.2 g, 4.1 mmol), TEA (2.7 mL, 18.5 mmol),
CDI (730 mg, 4.5 mmol) and 8-fluoro-2,3,4,5-tetrahydro-15-
pyrida{4,3-bjindole (12)2 (780 mg, 4.1 mmol) tn acetonitrile
(75 mL). CC [eluent: EtOAc—MeOH-TEA (5:2:1)] followed by
recrysta.lllzaﬂon (EtOAc) gave 21g (1.1 g, 61%): mp 243~245
°C: tH NMR (DMSO-dg 8 10.97 (s, 1 H), 8.60 (s, 1 H), 7.28
(dd, 1 H, /= 8.5 Hz and H = 4.4 H2), 7.09 (m, 3 H), 6.86 (dt,
1H, J=88Hzand J=2.2 Hy), 6.77 (d, 1 H, J= 8.8 H2),
4.60 (s, 2 H), 3.81 (t, 2H, J= 6.6 H2), 3.73 (s, 3 H), 2.95 (brs,
4 H), 2.64 (m, 2 H), 2.45 (brs, 4 H), 2.23 (s, 3 H); FAB-MS (M
+ H)*) m/z 438, Anal. (C2aH22FNsO2) C, H, N.
4-(5-Cyano-1H-indol-3-yl)-N-[4-methoxy-3-(4-m
erazm-l-ynphenyllpipeﬂdhw-lurbommideﬂem
(21h). Compound 21h was synthesized as described for 5 using
20% (647 mg, 2.2 mmol), TEA (1.4 mL, 9.9 mmol), CDI (392
mg, 2.4 mmol) and 4-(5-cyanc-1£-indol-3-yl)piperidine (13)
(496 mg, 2.2 mmol) in acetonitrile (50 mL). CC [eluent:
toluene—~MeOH~TEA (7:2:1)] followed recrystallization
(acetonltrile—Et0) gave 21h (100 mg, 10%): mp 194~196 °C;
'H NMR (DMSO-da) 8 11.44 (s, 1H), 8.23 (s, 1 H), 8.15 (s, 1
H),749(d, 1 H, J=8.8Hz), 7.38 (d. | H, J=8.8 H2), 7.33 (br
s,1H),705(m,2H),6.72 (d, 1 H. J=9.0Hz), 426 (d, 2 H,
J=12.5 Hz), 3.70 (s, 3 H), 3.32 (m. 3 H). 2.95 (m. 8 H), 2.20
(s, 3 H), 1.97 (m, 2 H), 1.55 (m, 2 H); FAB-MS (M + H)Y) mv/z
489. Anal. (C27H32N¢02:0.25H;0) C, H; N: calcd, 17.62%;
found, 17.08%.
4-(3-Indolyl)-N-[4-methoxy-3-(4-methylpiperazin-1-yl)-
phenyllpiperidine-1-carboxamide Dihydrochloride (21i).

Compound 21i was synthesized as described for 5 using 2024’

(1.8 g, 6.1 mmol), TEA (4.0 mL. 27.5 mmol), CDI {1.1 g, 6.7
mmol) and 4-(1 F-indol-3-yl)piperidine (14) (1.2 g, 4.1 mmol)
in acetonitrile (100 mL). CC [eluent: EtOAc~MeOH-TEA
{5:2:1)] followed by preparation of the dihydrochloride gave 211
(1.4 g, 44%): mp 203—-205 °C; '"H NMR (DMSO-dJ 4 10.79 (s,
1H),835(,1H),757(d,1H,J=88H2),729(d, 1 H,J=
88H2),718(m,2H). 7.11 (d, 1 H, J=3.0H2),7.06 (¢, 1 H,
J=82Hz,697 (. 1 H, J=89.2Hz), 685 (d. 1H,J=88
H2), 424 (d,2H, J=13.2H2),3.75 (s, 3H),3.44 (d,4H, J=
13.2H2),3.17 (q.2H, /=9.0 H2), 2.99 (m. 5 H), 2.75 (s, 3 H).
1.99 (d, 2 H, 13.2 H2), 1.59 (m, 2 H); FAB-MS (M + H)") m/z
448. Anal. (CoqHxN302-2HCI) C, H, N: Cl: caled, 13.45%:
found, 12.34%.
4-[2-3-Indolyl)ethyl)-N-(4-methoxy-3-(4-methylpiper-
azin-1-yl)phenyl]piperidine-1-carboxamide (21)). (?om—
pound 21j was synthesized as described for § using 20* (588
mg, 2.0 mmol), TEA (1.3 mL, 9.0 mmoel), CDI (357 mg, 2.2
mmol) and indalpine (3)2° (457 mg, 2.0 mmol) in acetonitrile
(50 mL). Recrystallization (acetonitrile) gave 21j (700
76%): mp 200-202 °C; '"H NMR (DMSQ-dg é 10.68 (s, 1 H),
8.16(s,1H),750(d, t H, J=77H2),733 (. 1 H J=177
H2),7.07 (m, 4 H). 6.95(t, 1 H, /=78 H2),6,76 (d. 1H, J=
88H2),4.09(d, 2H, J=13.2H2),3.71 (s, 3 H), 294 (br s, 4
H), 2.74 (m, 4 H). 2.45 (br s, 4 H), 2.20 (s, 3 H), 1.76 (d. 2 H,
J=13.2 Hz), 1.67 (m, 2 H), 1.50 (m, 1 H),1.10 {m, 2 H); FAB-
MS (M + H)*) m/z 476. Anal. (CesH3NsOg) C, H: N: caled,

14.72%; found, 15.35%.

1-(2-(5-Benzyloxy-1 H-indol-3-yl)ethyl)-3-{4-methoxy-3-
(@-methylpiperazin-1-yDphenyl] +0.25H20 (21k), Com-
pound 21k wa_lggxnthmlzed as described for 5 using 20 (1.8
& 6.1 mmol), (4.9 mL, 33.6 mmal), CDI (1.1 g, 6.7 mmol)

and 5-benzyloxytryptamine (1.8 g, 6.1 mmol) in acetonitrile
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(100 mL). CC [eluent: toluene—MeQH-TEA (7:2:1)} followed
by recrystallization (EtOAc—light petroleum) gave 21k (2.4 g,
77%): mp 153-154 °C; 'H NMR (DMSQ-dg 4 10.70 (s, 1 H),
8.24 (s, 1 H), 7.42 (m, 2 H), 7.38 (t, 2 H, / = 6.0 H2), 7.30 (¢,
1H, J=6.1H2,720(d. 1 H, J=90H2, 7.15 (s, 1 H), 7.09
(s, 1H). 699 (s, 1 H), 688 (d, 1 H, /=88 Hz), 6.75 (m, 2H),
6.92 (t, t H, J= 5.0 H2), 5.05 (s, 2 H), 3.67 (s, 3 H), 3.42 (m,
3H),291(,4H),2.80(t,2H, J=70Hz),2.39 (brs, 3 H),
2.15 (s, 3 H); MS (M*} m/z 513. Anal. (CsH3sN504:0.25H:0)
1-[2-(5-Hydroxy-1H-indol-3-yl)ethyl}-3-[4-methoxy-3-(4-
methylpiperazin-l.yl)phenylfma Hemihydrate (210). A
solution of 21k (1.1 g, 21. mmol) in MeOH (100 mL) was
hydrogenated using Pd—C 5% (1.0 g) as catalyst. Filtration,
CC (EtOAc-MeOH-TEA (5:2:1)] gave 211 (200 mg, 25%): mp
140-142 °C; 'H NMR (DMSO-dj) 8 10.48 (s, 1 l-s 855 (s, 1
H),819(s, 1 H), 712(d, 1 H, J=88H2,705(d, 1 H, J=
30H2),697(d LH, J=30H2),6.981 (dd, 1 H, J=89 Hz
and J=3.1Hz),887(d, 1 H, J=3.0H2),678(d. 1 H, J=
8.9 Hz), 6.57 (dd, 1 H, J= 8.7 Hzand J= 3.3 Hz}, 593 (t, 1
H,J=66Hz2).3.70(s,3H),3.43 d, 4 H. /=132 Hg). 2.91
(brs,4H),2.75 (t, 2H, J=8.7Hz), 240 (m,2H},2.25 (s, 3
H); FAB-MS (M + H)*) m/z 424. Anal. (C23H2N304:0.5H,0)
C!:’ ;-l.mee.lcd 6.99%; found, 8.19%. N: caled, 16.19%; found,
15, . .
3-{1-[4-Methoxy-3-(4-methylpiperazin-1-yl)phenylami-
necarbonyl]-4-piperidyl}indole-5-carboxamide Hydrate
(21m). Compound 21m was synthesized as described for §
using 20% (1.2 g, 4.1 mmal), TEA (2.7 mL, 18.5 mmal), CDX
(730 mg, 4.5 mmol) and 4-(5-carboxamido-1F indol-3-yl)-
piperidine monohydrate (15) (1.1 g, 4.1 mmol) in acetonitrile
(75 mL}). CC [eluent: toluene—MeOH-TEA (7:2:1)] followed
by recrystallization (acetonitrile} gave 21m (241 mg, 12%): mp
179 °C dec; '"H NMR (DMSO-dg & 11.00 (s. 1 H), 8.29 (s, 1 H),
8.22(s.1H),7.80 (brs,1H).763(d. 1 H, J=88Hz2),7.33 (d,
1H, J=88H2),720(@, I H J=2.2Hz), 7.11 (m, 2H), 7.02
{ors, 1H),679(d, 1 H, J=88H2),426(d, 2H, J=128
Hz), 3.72 (s, 3 H), 3.05 (m, 7 H), 2.66 (br s, 4 H), 2.35 (s, 3 H),
2,03 (d, 2 H, J= 13.0 H2), 1.60 (m, 2 H); FAB-MS (M + H)¥)
miz 491. Anal., (CzzHaNgO3*H20) C, H, N.
4-(5-Fluoro-1H-indol-3-yl)piperidine-1-carboxylic Acid
[2.3-Dihydro-1-methylspiro(benzofuran-3,4-piperidine)]-
amide Hemihydrate (23a). Compound 23a was synthesized
as described for § using 5-amino-2,3-dthydro-1’-methylspiro-
(benzofuran-3.4"-piperidine) (22)!® (300 mg. 1.4 mmol), TEA
(0.5 mL, 3.5 mmol), CDI (243 mg, 1.5 mmol) and 4-(5-flucro-
1 F-indol-3-yl)piperidine (4) (306 mpg, 1.4 minol) in acetonitrile
(60 mL), CC [toluene—MeOH~-TEA (7:2:1)] followed by recrys-
tallization (EB—light petroleum) gave 23a (300 mg, 47%): mp
213-215 °C; 'H NMR (DMSO-dS 61085 (s, 1 H), 8.27 (s, 1
H),732(dd, IH, J=97Hzand J=22H2),725d, 1 H, J
=2.2H2),7.19(dd, 1 H, J=9.7 Hz and J= 2.2 Hz), 7.13 (m,
2H),681 (dt, 1 H, J=98Hzand J=2.2 H2),6.62 (d, 1 H,
J=88Hz), 455 (s, 2H), 4.44 (d, 2H, J= 11.9 Hz), 2.97 (m,
3H). 273 (d, 2 H, J=11.9 H2), 2.42 (s, 3 H), 1.95 (m, 4 H},
1.80 (de, 2 H, J = 12.5 Hz and J = 4.4 H2), 1.60 (m, 4 H);
fLAg-MS (M + H)*) m/z 463. Anal. (C22H3FN,02°0.5H,0) C,

1-{2-[4-(6-Fluoro-1 H-indol-3-yl)piperidin-1-yl]ethyl}-
23 dro-1"-methylspiro(benzofuran-3,4-piperidine)]-
amide (23b). Compound 23b was synthesized as described
for § using 22'° (349 mg, 1.6 mmol), TEA (0.58 mL, 4.0 mmol),
CDI (292 mg, 1.8 mmol) and 2-[4-(6-fluoro-1F-indal-3-yl)-
piperidin-1-yllethylamine (11) (418 mg, 1.6 mmo)) in acetoni-
trile (50 mL). Recrystallization (EE—-lght petroleum) gave 23b
(170 mg, 21%): mp 237239 °C; '"H NMR (DMSO-dj) & 10.30
(s, 1 H),837(s, 1 H), 752 (dd, 1 H, J=88Hz and J= 44
Hz), 7.23 (@, 1 H, J= 3.0 Hz), 7.07 (m, 3 H), 6.80 (dt, 1 H, J
=87Hzand J=3.0H2),660(d, 1H, J=89H2), 591, 1
H,J=70H2), 429(s,2H), 321 (m,2H),299(d,.2H, J=
11,0 H7),2.69 (d, 3H, J=10.09H2), 243 (t. 2H, J=6.6 H2),
2.17 (s.3H), 2.11 (m, 2 H), 1.98-1.55 (m, 10 H); FAB-MS ((M
+ H)*) m/z 506. Anal. (CoH3¢FNsO2) C, H, N,

4-(5-Fluoro-1H-indol-3-yD)piperidine-1-carboxylic Acid
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[3-(2-(Dimethylamino)ethoxy)-4-methoxyphenyllamide
Hydrochlotld); (25a). Com 25a was synthesized as
described for 5 using 3-(2-(dimethylamino)ethoxy)-4-meth-
oxyaniline (24)! (631 mg, 3.0 mmal), TEA (1.1 mL, 8.0 mmol),
CDI (535 mg, 3.3 mmol) and 4-(5-fluoro-1-indol-3-yDpiperi-
dine (4) (655 mg. 3.0 mmal) in acetonitrile (76 mL). CC [eluent:
EtOAc—-MeOH-TEA (5:2:1)] and preparation of the dihydre-
chloride gave 25a (900 mg, 61%): mp 210-211 °C; *H NMR
(DMS0-dg 6 10.90 (s, 1 H), 8.41 (s, 1 H), 7.33 (m, 2 H), 7.19
(d,1H, J=22H?,708 (dd, 1 H, J=110H2and J=22
Hz), 6.90 (m, 3 H), 4.30 (m, 4 H), 3.75 (s, 3H), 349 (t. 2H, J
=53Hz),302 (m, 3H),290(6H,5),195d 2H, =119
Hz), 1.55 (m, 2 H); FAB-MS (M + H)*) m/z 455 Anal.
(C2sHuNLOs*HC)) C, H; CL: caled, 7.22%; found, 7.88%. N:
caled, 11.41%; found, 11.88%.
1-[3-(2-(Dimethylamino)ethoxy)-4-methoxyphenyl]-3-
{2-(4-(6-fluoro-1 A-indol-3-yl), -1-yl]ethyl}urea Di-
hydraochloride Hydrate (25b). Compound 26b was synthe-
sized as described for § using 24'8 (831 mg. 3.0 . TEA
(1.1 mL, 8.0 mmol), CDI (535 mg, 3.3 mmol) and 2-{4-(6-fluora-
1F£indol-3-yl)piperidin-1-yljethylamine (11)# (758 mg, 2.9
mma) in acetonitrile (75 mL). CC [eluent: EE-MeOH-TEA
(5:2:1)] followed by preparation of the dihydrochloride gave 25b
(850 mg, 52%): mp 130—131 °C; ‘H NMR (DMSO-d3 & 10.95
(s. 1 H), 8.91 (s, 1 H), 7.68 (m, I H), 7.50 (d, IH, J=22 Hz},
7.14 (2H, m), 645-7.00 (4 H, m), 4.42 {t. 2 H, J = 6.0 Hz),

3.75 (s. 3 H); 3.70-3.40 (m, 6 H), 2.76 (m, § H), 2.82 (6H, s},

2.12 (br s, 4 H); FAB-MS (M + H)*) m/2498. Anal. (Cz7H3NsOs*
2HCI'H:0) C, H, CL N.

Receptor Binding Assays. Affinities for 5-HTp receptors
were determined in rat frontal cortex using ['%1]iedocyancpin-
dolol as radioligand, final concentration 0.1 nM.? The 5-HF1p
assays were performed according to Peroutka et al.® using
membranes prepared from calf striatum and 1.7 nM [*HI-
serotonin in the presence of 100 nM 8-OH-DPAT and 100 nM
mesulergine to mask §-HT 4 and 5-HT;c binding sites. Non-
specific binding weas determined In the of 10 uM
serotonin, Inhibition by drugs of the binding of 0.5 nM PH]S-
OH-DPAT to 5-HT)a receptors in membranes from rat hip-
pocampus was determined according to the reported method.#

Rabbit Saphenous Vein (RSV). The Inhibition of the
contractile responses elicited by sumatriptan in rabbit saphe-
nous vein was determined according to a published miethod.?
For determining of 5-HTgnp antagonistic activity, segments
of isolated rabbit saphenous veins were suspended in organ
baths and subjected to two concentration—response curves to
sumatriptan, the second challenge being performed in the
presence of the antagonist or control vehicle (incubated for 60
min). Apparent pA; values were calculated using a single
antagonist concentration in at least 3 preparations.

[PH]5-HT Release. The effect on the sumatriptan-induced
inhibition of potassium-evoked [PH]5-HT release from guinea
pig cortex slices was determined according to a method
published by Ormandy.? Cerebral cortices were removed from
male Dunkin—Hartley guinea pigs, cross-chopped (nto slices,
and then incubated 30 min with [*H]5-HT. Slices were placed
into chambers of a superfusion apparatus and superfused with
oxygenated Krebs's solution. Superfusate was collected in
4-min periods beginning 60 min after the slices were placed
in the chambers. The slices were exposed to two periods (4
min) of 30 mM K* at 68- and 108-min superfusion (S1 and
S2, respectively). Sumatriptan at a concentration of 3 4M
(controls) and sumatriptan plus test compounds (30 nM, 300
nM, and 3 uM, respectively) were superfused prior to and
during the S2 stimulation perfod. Released radloactivity in
each sample was measured, and after basal release was
subtracted, the S2/S1 ratio was calculated. Results represent
the mean (+SEM) of 3—4 determinations. The effects of drugs
were expressed as a percent of contral, {.e. purely sumatriptan
perfused S2/S1 ratio. v

[PH]5-HT Reuptake Inhibition, Crude synaptosomal frac-
tion (P, fraction) of rat cerebrel tissue was prepared according
to Whittaker3t fiv a suspension enriched in synaptosomes
of 3 mg protein/mL. The synaptosomal uptake was performed
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in a total volume of 570 L. which contained 12 nM PH]5-HT.
Incubation was performed at 37 °C for 4 min in Krebs-Ringer
buffer (126 mM NaCl, 1.4 mM MgCl,, 4.8 mM KCl, 15,8 mM
NagHPOaa. 11 mM glucose, 0.8 mM CaCl;, pH 7.4, 346
mOsM).
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HT)4 receptors (40 pg of cell homogenate) were incubated for 15 minutes at 37 °C in 50
mM Tris buffer at pH 7.7 in the presence of *H-5-CT. Non-specific binding was determined
by including 10 pM of metergoline. The reaction was terminated by rapid filtration through
Unifilter GF/B filters on a Tomtec Cell Harvester. Filters were counted in a Packard Top
Counter The results obtained are presented in table 1 below.

Inhibition of *H-5-HT Uptake Into Rat Brain Synaptosomes
Using this method, the ability of drugs to inhibit the accumulation of *H-5-HT into whole

rat brain synaptosomes is determined in vitro. The assay was performed as described by
Hytte), ., Psychopharmacology 1978, 60, 13. The results obtained are presented in table 1:

Table1: tolomaa i Lolumnal
Compound No. Inhibition of Inhibition of
*H-5-CT Binding *H-5-HT Uptake
ICs (M) ICso (aM)
1b 78 130
2b 16 2.8
3c 16 27% inhibition af 100nM
3e 24 40% inhibition at 100 nM
Sa 19 14
“Se 10 3
5f 10 43
8h 10 55% inhibition at 100nM |
51 10 46 % inhibition at 100nM | ]
K] 13 4.7
5x 18 : 33
Sae 26 42% inhibition at 100nM |
Sag 26 23
Sal 28 " 34% inhibition at 100nM |
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Via PCT (fase nacional) [ ] Cap.l [] Cap. i ]
No. Sol. Internacional PCT/DK02/010659

Fecha de Presentacién Internal. 02 de Octubre de 2002

Como resultado del examen definitivo, realizado con fundamento en el articulo 48
de la Decisién 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcion: Folios: 34 a 64 como se radicd inicialmente.
1.2.Reivindicaciones: Folios: 65a68 como se radicé inicialmente

Folios : 120 a 122 (Modificado).)

1.3. Prioridad: Folio: 2 (04 de Octubre de 2001,DK PA2001 01466).
1.4.Comunicacion del solicitante Folios: 115 a 118 ( primera comunicacion).
Folios. 136 a 151 ( segunda comunicacién).

2. Objeto de la invenciéon

o Titulo de la solicitud: Derivados de fenilpiperazina como inhidores de la
reabsorcién de la serotonina.

El objeto de la presente solicitud de patente de invencién consiste en:
Compuestos derivados de fenil-piperazina.

Reivindicacién 1-4 : Composicion farmacéutica caracterizada por
un compuesto de la formula (l):
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Reivindicacion 5 : Compuesto de formula I.

El problema planteado en esta solicitud es la necesidad de composiciones
farmacéuticas caracterizadas por compuestos que son inhibidores de la
reabsorcién de la serotinina para el tratamiento por ejemplo de la depresién,
los trastornos del panico, trastorno compuilsivo, ansiedad, entre otros.

Para solucionar este problema técnico la solicitud en estudio proporciona
compuestos de férmula (), procedimientos para su preparacién y
composiciones farmacéuticas que emplean dichos compuestos.

El objeto de la invencién definido anteriormente se clasific6 de acuerdo
con la Clasificacién Internacional de Patentes (IPC) : A61K31/44, A61K31/4965,
A61P25/00 ,C07D295/06, C07D241/04, C07D243/08, C07D211/20, C07D211/70.

3. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es 4 de Octubre de 2001, se consultaron las bases de
datos y los archivos con que cuenta la entidad con fecha de publicacién anterior y
se encontraron los siguientes documentos que anticipan el objeto de esta solicitud

o . Fecha de
N Documento Titulo Publicacién®
SUBSTITUTED PHENYL-
PIPERAZINE 12 de Julio del
D1|  WO0149678 DERIVATES, THEIR 2001.
PREPARATION AN USE.

4. Analisis de patentabilidad (articulo 14 D486)

4.1.Novedad (articulo 16 D486)

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado
en las anterioridades, tenemos que:




Para la reivindicacion 5 :

La presente Solicitud de Patente Colombiana No. 04039958, se refiere a:
Compuesto de formula |
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D1 ( Folios 105-109 ) ensefia compuestos derivados de fenil-piperazina
utilizados para el tratamiento de la depresién y la psicosis. , caracterizados
por unirse a los receptoes SHT1o con altas afinidades, potente actividad de la
inhibicién de la reabsorcién de la serotonina y/o afinidad por el receptor D4y/o
el D3.
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No hay enlace.

En donde:

mes1; p=0;qes0;XesS ;ses
1

R3 es haldgeno (Bromo ) ; Y es N.
1-[2-(4-
(Bromofenilsulfanil)fenil]piperazina)

R®y R®son hidrégeno; mes 2.
YesN ;Xes S

R3 es halogeno ( Bromo)

R1, R2, R4 y R5 son hidrégeno
1-[2-(4-
(Bromofenilsulfanil)fenil]piperazina
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En donde: No hay enlace.

mes1; p=0;qes0;XesS ;ses |R®yR%*son hidrégeno ; mes 2.
1 YesN ;XesS

R3 es hidroxi ; Y es N. R3 es hidroxi.

1-[2-(4-hidroxi R1, R2, R4 y R5 son hidrégeno
fenilsulfanil)fenil]piperazina. 1-[2-(4-

hidroxifenilsulfanil)fenil]piperazina
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No hay enlace.

En donde: R®y R%’son hidrégeno ; mes 3.
mes2; p=0;9es0;XesS ;ses |YesN :XesS

1 . R2 es alquilo C 1.

R3 es alquilo C1g;YesN. R1, R3, R4 y R5 son hidrégeno
1-{2-(3-metilfenilsulfanil)fenill[1,4] | 1.[2-(3-metilfenilsulfanil)fenil][1,4]
diazepan. diazepan.

Estos compuestos especificos de la anterioridad D1 ( Folio 106 lineas 17-27 y
Folio 109 lineas 1-3 que son intermediarios de sintesis) son iguales a los
compuestos de la presente solicitud, tras hacer los reemplazos respectivos de
sustituyentes. :

Como se observa, el elemento caracteristico del compuesto revindicado
(reivindicacion 5) era conocido en D1y estd comprendido en el estado de la
técnica, con lo cual se considera que NO cumple con el requisito de Novedad.

4.2 Nivel inventivo (articulo18 D486)
Para las reivindicaciones 1-4.

El documento del estado de la técnica mas cercano es D1 ( Folios 105-109 ) que
ensefia composiciones farmacéuticas de compuestos derivados de fenil-
piperazinas caracterizadas por unirse a los receptores S5HTia con altas
afinidades, ser potentes inhibidores de la reabsorcidén de la serotonina y/ o los
ligandos D3 y D4, utiles en tratamiento de la depresion , ansiedad, panico,
desordenes compuisivos, fobia social, desordenes alimenticios, psicosis y
desordenes neuroldgicos como isquemia y demencia senil .

La diferencia con D1 es que en esta solicitud las composiciones farmacéuticas se
caracterizan por tener compuestos derivados de fenilpiperazinas no sustituidas en
el nitrdgeno de la piperazina y en la anterioridad son composiciones farmacéuticas
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de compuestos derivados de fenilpiperazinas sustituidas en el nitrdgeno de la
piperazina por un grupo indoil ( folio 106 , lineas 7-10).

Esta diferencia no parece conceder un efecto técnico inesperado ¢ una ventaja a
las composiciones reivindicadas en comparacién con las composiciones del
Estado de la Técnica mas cercano; porque estas composiciones no presentan
un efecto superior como inhibidores de la reabsorcién de la serotinina (
Ver folio 64 y Folios 123-125) .

Asi que el Problema Técnico planteado en esta solicitud que consiste la
necesidad de composiciones farmacéuticas caracterizadas por compuestos que
son inhibidores de la reabsorcion de la serotinina para el tratamiento por ejemplo
de la depresidn, los trastornos del panico, trastorno compulsivo, ansiedad, entre
otros, se habia solucionado previamente mediante las composiciones
farmacéuticas de compuestos derivados de fenil- piperazinas que se encuentran
sustituidas en el nitrdgeno de la piperazina por un grupo indoil. De manera que
los nuevas composiciones son una alternativa a los composiciones conocidas
porque no presentan un efecto superior como inhibidores de la
reabsorcion de la serotinina.

El experto en la materia, en vista del Estado de la Técnica en su totalidad, es decir
en vista de D1 , hubiera sugerido sin mucho esfuerzo de su parte, remover el
grupo indoil por mecanismos de retrosintesis de los compuestos que caracterizan
las composiciones farmacéuticas de D1 ( Folio 106 , lineas 7-10) , y asi lograr
los composiciones farmacéuticas (caracterizadas por un compuesto de formula
general | ) reivindicadas ( Folio 108 , lineas 1-5 ) que no parecen tener un efecto
superior como inhibidores de la reabsorcién de la serotinina

Por lo cual se consideran obvios para el experto en la materia. En consecuencia,
carecen de nivel inventivo.

5. Respuesta a los argumentos del solicitante:

En cuanto a los argumentos enunciados en forma general en cuanto a la
novedad de la actual solicitud por el solicitante “* Todos los compuestos

divulgados en la reivindicacion 5 son compuestos de fenilsulfanil, y en D1
ningun __compuesto fenilsulfanil _es revelado. Todos los compuestos
especificamente descritos en D1 son compuestos fenoxi, por tanto D1 _no

afecta la novedad de la reivindicacién 5”.

Como es declarado por la decisién 486 ,el documento D1 segun el anélisis de
patentabilidad realizado muestra claramente que dicho documento si afecta la
novedad de la presente solicitud . El solicitante basa la novedad en que en D1
solo estan descritos de manera especifica los compuestos fenoxi . Sin embargo
esto no es correcto ya que como se puede observar claramente en la estructura (Il
de la pagina 11 folio 108 y pagina 13 folio 109 ,corresponde a la estructura
reclamada en la actual solicitud. Ademas si bien es cierto que los compuestos
mencionados como ejemplos de D1 corresponden a fenoxi., segiin la decisién
486 en su articulo 16 el acceso de un documento no se limita a los compuestos
especificos de los ejemplos sino incluye toda ensefianza técnica que haya sido
accesible al publico y que pueda ser derivable de la descripcién escrita u oral
contenida en el documento. Asimismo la actual reividicacion 5 , se mira como
seleccién de la estructura [l de D1y dicha seleccién no es nueva No hay una
nueva ensefianza (estructural) técnica evidente que le confiera novedad vy el




sustituyente definido como X=S se divulga especificamente en D1. Por
consiguiente hay que tenerse en cuenta que los ejemplos son ilustrativos para la
una invencién mas no son restrictivos para esta.

Como se observa en el andlisis de novedad , los compuestos reivindicados son
conocidos en el estado del arte como compuestos intermediarios de los derivados
de fenilpiperazinas, sustituidas en el nitrdgeno de la piperazina por un grupo indoil
y si afecta la novedad. El hecho de que a estos se les determine otro tipo de uso
o funcion no les confiere NOVEDAD.

Ahora en cuanto a los argumentos enunciados en forma general en cuanto al
nivel inventivo de la actual solicitud por el solicitante “ Partiendo de D1 una

persona versada distinguiria que los compuestos divulgados en este son
ligandos S5HT1a. Iqualmente notaria que algunos de los compuestos
divulgados en D1 _también exhiben actividad farmacologica adicional , como
por ejemplo de readsorcion de serotonina y/ actividad ligante de D3 y D4 .
No obstante , a partir de este documento no se conoce nada sobre las
propiedades de inhibicién de transporte de serotonina de los compuestos de
fenilsulfanil.Por lo tanto no es evidente para una persona versada remover la
fraccion de indol con el fin de obtener los compuestos de la presente

invencion., ya que al observar la estructura de los compuestos de D1 , el

indol es esencial para cualquier actividad de inhibicién dela reabsorcién de
serotonina que los compuestos puedan presentar.Adicionalmente el estudio
ublicado por Matzen (J.MED.CHEM, 43,1149, 2000). concluye que el grupo
indol por si solo es un inhibidor de la reabsorcién de la serotonina , mientras
ue la fraccion de la anilina_no lo _es. Por lo tanto el grupo indol es
fundamental _en la actividad de la inhibicién de la reabsorcién de Ila

serotonina.

Se encuentra lo siguiente al realizar el siguiente cuadro comparativo:

SOLICITUD COMPUESTOS DE LA |COMPUESTOS
ANTERIORIDAD D1 INTERMEDIARIOS DE
LA ANTERIORIDAD D1.
X e3
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Ynesc;\? e: En donde . En donde :
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:)neessoo Xes(2)oS. XesOoS.
ges0 mes203. mes2o03.
ses0,1,2 R6 y R6son hidrégeno.| R6 y R6'son hidrégeno.|
R3 es haldgeno R_1 R2, y R3 R4y R5 son |R1 R2, y R3 R4 y R5
Alquilo, alquiloxi,  hidrégeno ,  haldgeno., | son hidrégeno
alquilsulfanilo,  hidroxi, | alquilo, hidroxi, | halageno., alquilo,

haloalquilo, alquilsulfanilo, hidroxi, alquilsulfanilo,
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En cuanto al nivel inventivo , una persona versada en la materia se puede ver
motivada a determinar la actividad farmacoldgica de los compuestos
intermediarios los cuales pueden ser obtenidos de manera evidente por
mecanismos de retrosintesis, tal como lo describe la reaccién divulgada en D1.:

i X
m% Retrosintesis
R e e ) +
R
Y L xm— cHyo
o m R

con el fin de observar si tiene la misma o una actividad superior ya que el grupo
farmacoforico (en el recuadro) que corresponde a los compuestos reivindicados
es el mismo.

Ahora en cuanto lo resefiado por el sefior solicitante, en relacion a que D1 por si
solo no alentaria a la persona versada en la materia a sustituir un oxigeno en la
fraccion fenoxi por un azufe para obtener los compuestos sulfanilfenil,
reivindicados, esta oficina difiere ya que claramente a la luz de la reivindicacion 1y
el aparte descriptivo de D1, X puede ser S ¢ O ( folio 106, linea 20.) por lo que
se concluye que D1 si divulga que se puede sustituir el oxigeno por el azufre y
que al variar de heteroatomo la actividad farmacolégica no se ve afectada.

Esto tambien se hace evidente cuando al mirar la actual solicitud en su aparte
descriptivo, ya que en los ejemplos observados en el folio 40 se encuentran
compuestos de fenil sulfanil y fenoxi , como preferidos de la invencion. Y
adicionalmente cuando observamos el primer capitulo reivindicatorio (folio 65) en
la reivindicacién 1 encontramos que X puede ser O o S, por lo que también se
puede concluir que la variacién del heteroatomo tampoco influye en la actividad
farmacologica.. El simple hecho de restringir los compuestos tal como se ve en el
segundo capitulo reivindicatorio, no le confiere novedad ni nivel inventivo segiin lo
sustentado en el aparte descriptivo.

Aunque los compuestos presentan actividad como inhibidores de la serotonina, si
comparamos con los datos del aparte descriptivo ( Folio 64 ) en los que se
encuentra que el IC50 es menor de 200nM, mas preferiblemente es menor de
100nM , mas preferiblemente por debajo de 50 nM y los de interés particular el

IC50 es menor de 10nm y los anexados por el solicitante (folios 123-124) ya de.

manera especifica en donde los compuestos varian en un IC50 entre 2.4 y 120nM,
no se observa una ventaja sorprendente o inesperada sobre los compuestos del
estado de la técnica mas cercano (Folio 152) ya que estos Ultimos ademas de
presentar una potente actividad de inhibicién de la recaptacion de la serotonina
(Columna 2) , también presentan una afinidad por los receptores 5 HT1A
(Columna 1) y adicionalmente son afines por el receptor D4 y/o D3. Por tal motivo
estas actividades combinadas les confiere una mayor ventaja sobre los de la
actual solicitud. en el tratamiento de muiltiples patologias.

En cuanto al documento anexado por el sefior solicitante en el que se demuestra
que por la remocion del grupo indoil hay una reduccion del efecto de absorcién
de serotonina y que dicho grupo indoil es fundamental para la reabsorcién de
esta, por lo cual la persona versada seria desalentada al remover el grupo indoil al
asumir que esto seria perjudicial para la inhibicion de la reabsorcién de Ia
serotonina se aclara lo siguiente:




