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1. Yo, Emilio FERRERO, obrando como apoderado del 

solicitante en el asunto antes identificado, me ref iero al 

Of icio No. 857 notificado por fijación en lista del 25 de Enero 

de 2008. 

2. Mediante el Oficio No. 857 se puso en conocimiento del 

solicitante el informe del examen de fondo que contiene las 

observaciones hechas por su Despacho sobre la presente 

solicitud de patente. Atiendo a las observaciones de la 

siguiente manera: 

3. Evaluaciôn de los requiaitos de patentabilidad: 

Su Despacho concluye que el nivel inventivo de las 

reivindicaciones 1 a 4 y la novedad de la reivindicaci6n S de 

NIT 860.041.367-3 
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la presente solicitud de patente, se yen afectadas 

documento W00149678 (Dl). 

3.1 Novedad. 

Su Despacho enuncia: 

por el 

"Coma se observa, el eleznento caracterIstico del compuesto 

reivindicado (reivindicación 5) era conocido en Dl y estÆ 

comprendido en el estado de la tØcnica, con lo cual se 

considera que NO cumple con ci requisito de novedad". 

Con respecto a que el documento D1 afecta la novedad de la 

reivindicación 5 de la presente solicitud, mi representada 

desea respetuosamente seflalar lo siguiente: 

Todos los compuestos divulgados en la reivindicación 5 son 

compuestos fenilsulfanil, y en Dl ningün compuesto fenilsulfanil 

es revelado. Todos los compuestos especIficamente descritos en Dl 

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

reivindicación 5 y esta objeciôn debe tenerse por superada. 

3.2 Nivel inventivo. 

Su Despacho enuncia: 

El experto en la materia, en vista del Estado de la TØcnica 

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

mucho esfuerzo de su parte, modificar los grupos 

caracterIsticos de los compuestos de las composi ci ones 

farmacØuticas de Dl, y asI lograr las composi ci ones 

farmacØuticas (caraceerizadas par un compuesto de formula 
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general I) reivindicadas que no parecen tenor un efecto 

superior como inhibidores de la reabsorción de la serotonina". 

Con respecto a que el documento Dl afecta el nivel inventivo de 

las reivindicaciones 1 a 4 de la presente solicitud, ml 

representada respetuosamente no comparte la posiciôn del 

examinador. Al respecto desea seflalar lo siguiente: 

La posición del Seæor 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-aiquil de los 

compuestos de Dl y por ende obtener los compuestos de la presente 

invención. 

Sin embargo, partiendo de Dl, una persona versada distinguirla 

que los compuestos divulgados en este son ligandos 5-HT1a. 

Igualmente notaria que algunos de los compuestos divulgados en Dl 

tambiØn exhiben actividad farmacológica adicional, por ejemplo la 

inhibición de reabsorciôn de serotonina y/o la actividad ligante 

de D3/D4. Adicionalmente, a partir de la tabla 1 que se muestra 

en Dl una persona versada se percatarIa de que ciertos compuestos 

fenoxi exhiben la inhibición de la reabsorción de serotonina. No 

obstante, a partir de este documento no se conoce nada sobre las 

propiedades de inhibición del transporte de serotonina de los 

compuestos fenilsulfanil. 

Por tanto, no es evidente para una persona versada remover la 

fracción de indol con el fin de obtener los compuestos de la 

presente invención. Cualquier quImico farmacØutico al observar la 

estructura de los compuestos en Dl asumirla que el indol es 

esencial para cualquier actividad de inhibici6n de la reabsorción 

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

transportador de serotonina. 

AsI entonces, estudiando los compuestos de Dl la persona versada 

en el tema asumirla que el grupo indol de las molØculas es 

responsable de que este se enlace (ligue) al transportador de 

serotonina. Adicionalmente a los argumentos anteriores, 

respetuosamente solicito al Seæor Examinador tener en cuenta el 

estudio publicado por Matzen (J.Ked.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 

reabsorci6n de serotonina. El grupo indol por si solo es un 

inhibidor de la reabsorci6n de serotonina, mientras que la 

fracción de anilina no lo es. Las molØculas combinadas todavIa 

presentan inhibidores de reabsorci6n de serotonina que permanecen 

en estas, a partir de lo cual la persona versada en la materia 

concluirla que el grupo indol es fundamental para la actividad de 

inhibición de la reabsorci6n de serotonina. Los autores del 

artIculo que se encuentra anexo liegan a esta conclusión (pgina 

1153) 

Adicionalmente, en el ejemplo Se del documento referenciado Dl se 

muestra un 1050 para el transportador de serotonina de 13 M. En 

contraste, el compuesto correspondiente donde el grupo funcional 
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indolaiquil ha sido removido tiene un 1050 de 1100 riM (con baja o 

ninguna actividad inhibitoria de reabsorci6n de serotonina). 

9rj9 
O?N’ 0 

136M llOOnM 

Los datos anteriores claramente muestran que al remover el grupo 

idol de los compuestos Dl se podrIan obtener compuestos sin 

actividad inhibitoria de la serotonina. Lo cual demuestra a 

partir de datos experimentales, que elgrupomndolesfundamental 

para la inhibici6n de la reabsorción de la serotonina de una 

molØcula. / 

Por lo tanto no se considera que para una persona versada en la 

materia correspondiente, los compuestos reivindicados con 

actividad inhibitoria de la reabsorción de serotonina en la 

presente invenció’n, se deriven de manera evidente del documento 

ref erenciado en el estado de la tØcnica debido a que nada en el 

estado de la tØcnica o en Dl por si solo alentarIa a la persona 

versada en el tema a sustituir el oxigeno en la fracción fenoxi 

por un azufre para obtener compuestos sulfanilfenil. 

Por el contrario, es clara que el documento ref erenciado antes 

que tener una enseflanza 0 sugerencia que permitiera a un tØcnico 

medio obtener la presente invenci6n, lo alej aria de la misma ya 

que la persona versada seria desalentada a remover el grupo indol 

1 
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al asumir que esto seria perjudicial para la inhibici6n de 

reabsorci6n de serotonina. 

Teniendo en cuenta los argumentos a favor del nivel inventivo 

se puede concluir que la presente invenci6n es inventiva frente 

al documento Dl citadb por su Despacho, porque la ref erencia 

citada no ensefla los compuestos reivindicados en la presente 

solicitud y el estado del arte no dirige a una persona versada 

en el tema a cambiar las ref erencias de tal forma que se 

obtengan los compuestos reivindicados. Por consiguiente, no 

resulta obvia la invenci6n y no se deriva de manera evidente 

del estado de la tØcnica ya que un tØcnico medio que realiza el 

examen debe partir del conocimiento general que se tiene sobre 

el estado de la tØcnica y determinar Si COfl tales conocimientos 

tØcnicos ya existentes se puede producir tal invenci6n y este 

no es el caso. 

Por las anteriores razbnes, se debe tener por superadas las 

objeciones formuladas por novedad a la reivindicaci6n 5 y por 

nivel inventivo a las reivindicaciones 1 - 4. 

Puesto que se han atendido a cabalidad las observaciones hechas 

por su Despacho sobre la presente solicitud de patente, 

respetuosamente solicito se continue con su tramitaci6n. 

6. Anexos: 

� MATZEN Lisa, etal. 5 -HT Reuptake Inhibitors with 5-HT1B/1D 

Antagonistic Activity A new Approach toward Efficient 

Antidepressants. J.Med.Chem, 43, pÆginas 1149-1157,2000. 
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5-HT Reuptake Inhibitors with 5-HT1BIID Antagonistic Activity: A New 
Approach toward Efficient Antidepressants 

Lisa Matzen. Christoph van Amsterdam, Wllfrled Rautenberg. Hartmut E. Greiner, Jurgen Hartlng, 
Christoph A. Seyfried, and Henning BOttcher* 

CNS Departments. Predlinical Pharmaceutical Research, Merck KG&4. Frankfurter Strassa 2,50,64271 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-HTienn 
antagonistic activities. The design of these compounds was based on coupling of various Indole 
derivatives, previously shown to Inhibit 5-MT reuptake, to three different aniline moieties, 
which are part of known 5-HTIMD ligands. Binding experiments in rat frontal cortex using 
[uslllodocyanopindolol, in calf striatum, using [3H15-HT, and in rat hippocampus using rFI]8-
OH-DPAT as radioligands, respectively, revealed significantly higher affinity at the 5-MT is 
receptor as compared to the affinities for the 5-1-IT1A and 5-HT1D receptors for a number of 
compounds, among them 4-(5-fluoro-1I dol-3-yl)piperidlne-1-carboxylic acid (4-methoxy-3-
(4-methylpiperazln-1-yl)phenyljamide (5), the corresponding 4-fluoro-1H-indol-3-yl analogue 
21a, and the corresponding 6-fluoro-IH-lndol-3-yl analogue 21b. Conformational restriction 
of the aniline moiety In 5 only slightly enhanced the 5-HTXB affinity, whereas Introduction of 
an aniline moiety with higher conformational flexibility resulted in a less potent 5-MT15 receptor 
ligand as compared to S. The functional 5-HTIBIID antagonistic activity was investigated using 
the rabbit saphenous vein model as well as the [3HJ5-HT release from guinea pig cortical slices. 
All new compounds tested in the rabbit saphenous vein model were shown to antagonize the 
sumatriptan-evoked contractile responses with pAz 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 (3F115-HT release. 
The 5-MT reuptake Inhibition of the ureas determined in rat brain synaptosomes was found to 
be either increased or decreased as compared to the uncoupled indole derivatives Indicating 
that the reuptake Inhibition shown by the ureas is not only due to the Indole 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-HT1WI1) 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. 

Introduction 
Serotonin (5-HT. 1; Chart 1), a biogenlc amine neu-

rotransmitter with diverse physiological actions in both 
the central and peripheral nervous systems, operates 
through various distinct membrane recepto&4 Dis-
turbances in the central serotonin system have been 
associated with the pathogenesis of depression, and the 
antidepressant effect of the selective 5-FIT reuptake 
inhibitors (SSRIs) is believed to be due to an enhance-
ment of postsynapuc 5-HT leve[O-11 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.12 

One of the hypotheses proposed to explain the delayed 
onset of the antidepressant action of SSRIs Is the time 
required for desensitization of somatodendritic 5-HTLA 
receptors and terminal 5-MTIWID autoreceptors.8’°" The 
terminal 5-HTIWID autoreceptors modulate the 5-MT 
release and are Inhibitory such that agonists decrease 

’To whom correspondence should be addressed. TeL +49.6151. 
727680. Pa,c +49-6151-7290680. E-malb bottchec@merck.de. 

extracellular 5-i-IT.13"4 SSRIs lead to an increase In 
5-HT levels, and the extracellular 5-HI counteracts the 
desired increase by activation of terminal 5-HTIWID 
receptors resulting in a decreased 5-MT release. Thus, 
the therapeutic action of SSRIs Is believed to set In after 
desensitization of the terminal 5-HTtsnD receptors. 
However, blockade of terminal 5-HTto, receptors by 
selective antagonists would in theory prevent the initial 
decrease in 5-HT release. 12’15 It is therefore anticipated 
that coadministration of a SSRI and a 5-HTis,io an-
tagonist would lead to a potentiation of the SSRI effect 
and produce a large increase in extracellular 5-FIT 
concentrations. As a consequence, the time of onset of 
therapeutic action would be diminished and the clinical 
efficacy In the treatment of depressive disorders los-
pi1234 However the role of 5-HTiwtD receptors in 
depression is still not clear and needs further evalua-
tion. 

CR 127935 (2a: Chart 1) has been reported as the first 
example of a selective 5HTi,i8 antagonist. 10 However, 
later investigations have shown that 2a acts as a partial 
agonist at human 5-HT,B and 5-HTID receptors.17 

10.1021/Jm9811054 CCC $19.00 ' 2000 American Chemical Society 
Published on Web 02/29/2000 
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Chart 1. Chemical Structures of Serotonln (1). the Partial 5-HT18n0 Agonist CR 127935 (28), the Inverse 5-HTIB 
Agonist 2b, the Partial 5-HTLB Agonist 2c, the 5-I-fl’ Reuptake Inhibitors Indalptne (3) and 4, and the Lead Structure 5 
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Interestingly, two structurally closely related analogues 
of 2a. Zb and 2c (Chart 1). have recently been Identified 
as an Inverse agonist and a partial agonist for the 
5-HTis receptor. respectively, both with significant 
selectivity over the 5-lIT10 receptor.t8 

Microdlalysis data published for 2a have been con-
troversial. Thus, local perfusion of 2a Into the guinea 
pig frontal cortex Increased 5-Hi’ levels whereas 5-HT 
levels were decreased after Ip administration.19 In a 
microdlalysis study performed by Rollema et al.,14 
combined sc administration of 2a and the SSRI sertra-
line resulted In a pronounced, long-lasting Increase In 
5-Hi’ levels in guinea pig hypothalamus Indicating that 
Za potentiates the effects of SSRIs on terminal 5-Hi’ 
levels and enhances extracellular 5-Hi’ concentration 
more effectively when 5-FIT tone Is Increased.14 Instead 
of combining a SSRI with a 5-HTiwm 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 5-FIT re-
uptake Inhibition and 5-FIT18,,0 antagonism within a 

,..single molecule. 
Many compounds of various structures have been 1 

described as selective Inhibitors of 5-HI reuptake, 
I among them 3-(alky1plper1din-4-yt)1ndo1es (e.g. indal-
I pIne. 3: Chart 1).20 In connection with our previous work 
I In the field of antidepressants we have Identified a 
I number of substituted 4-(Indol.3-yl)p1per1dines such as 
( 4 (Chart 1). which were shown to act as potent Inhibitors 
Lof 5-HT reuptake. 

Aiming at compounds with a mixed pharmacological 
profile containing both 5-Hi’ reuptake inhibition and 

5-HTIanD antagonistic properties, we have coupled 
structural moieties believed to Induce 5-HTip,m antago-
nism to the above-mentioned 4-(Indol-3-yl)p1per1dlnes. 
Inhibiting 5-HI reuptake. Coupling of 4-(5-fluoro-IH-
lndol-3-yl)plperldlne (4) to the arylpiperazine moiety of 
2a resulted In the urea 5 (Chart 1) which was found to 
Inhibit (3HJ5-HT uptake in rat brain synaptosomes and 
to have affinity for the 5-Hi’,5 receptor (Table 2). Using 
5 as a lead structure this publication reports on the 
synthesis and the In vitro pharmacology of a series of 
new indole derivatives. Similar ureas have been re-
ported earlier.34 The pharmacological characterization 
Includes binding studies at the 5-FIT15, 54lIm. and 
5-HTIA receptor sites - In rat frontal cortex using [’II-
lodocyanopindolol, In calf striatum using (3H15-HT. and 
In rat hippocampus using 13H18-OH-DPAT as radio-
ilgands, respectively. K5-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 
5-HTLMD antagonistic activity in vitro. The [3M5-HT 
reuptake Inhibition was determined In rat brain syn-
aptosotnes. 

Results and Discussion 
Chemistry. The 4-(1ndo1-3-yl)plperldines (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-benzyl4-plperidone 
or l-benzyl-3-pyrrolldone In alkaline medium, followed 
by hydrogenation and N-debenzylation.2’ The carboline 
derivative 12.22 Indalpine (3),20 and tryptamine (8)32 
were prepared as described before. 
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(1) l-Benzylplperazlne, CDI; (11) sodium bls(2.rnethoxyethoxy). 
aluminum dihydride; (Hf) Ha. Pd�C 5%. 

Scheme 2 
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(1) N(2-Bromoethy0phthaflinide; (U) hydrazine hydrate. 

The plperazine analogue 9 was prepared from 1623 
by acylatlon with 1-benzylplperazlne using l,l’-carbo-
nyldilmldazole (CDI) as a coupling reagent to give the 
arnlde 17 In 60% yield (Scheme 1). Reduction of the 
amide by treatment with sodium bis(2-methoxyethoxy)-
aluminum dthydrlde resulted In 85% of 18. which was 
Ndebenzylated to give 9 In 73% yield. 

The piperidine analogue 11 was synthesized by aiky-
latlon of 7 with commercially available N-(2-bromo-
ethy0phthallxnlde to give 19 in 80% yield. Treatment 
of 19 with hydrazine resulted In 92% of 11 (Scheme 2). 

The aiylpiperazlne moiety 20 of CR 127935 (2a)24 as 
well as the confbnnatlonally restricted analogue 2218 
and the aniline 2418 were synthesized as described 
before. 

The unsymmetrical ureas 5, 21a-21J. 21m. 23a, 23b, 
25a, and 25b were prepared by treatment of the anlilnes 
20, 22, and 24, respectively, with CDI In the presence 
of trlethylamlne (FEA) to give an intermediate which 
upon addition of the respective Indole (Table I) gave the 
ureas In moderate to good yields (Scheme 3 and Table 
2). Compound 211 was obtained after hydrogenation of 
the respective benzyi derivative 21k. 

Biology. The binding affinities for the 5-HT, 5-HT. 
and 5-HTtA receptor sites were determined In rat frontal 
cortex using f12511lodocyanopindolol.25 In calf striatum 
using [3H15-HT,22 and In rat hippocampus using (418-

keA-1 X46 
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Table 1. 5-NT RU! in Rat Brain Synaptosonaes 
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24 0000 
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= 2-3. 

OH-DPAT27 as radioligands. respectively (Table 2). The 
5-HTIWID antagonist potency was evaluated In vitro by 
measuring the effect on the sumatriptan-induced con-
tractile response of rabbit saphenous vein (RSW8 and 
by determining the extent of antagonism against 
sumatriptŁn-induced Inhibition of potassium-evoked 
[3M5-HT release In slices of guinea pig cortex (Table 
2) a The In vitro Inhibitory effects of the new compounds 
on 5-HT reuptake were measured using rat brain 
synaptosomes (Tables 1 and 2).-10 

Receptor Binding. The Indole analogues 3-4 and 
6-15 (Table 1) were Inactive In the 5-HT15, 5-HT10, and 
5-HTIA receptor binding assays (results not shown). The 
affinities for the 5-I-ITi receptor of the ureas S. 21a-
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 (Fable 2). In the series of 
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Table 2. Receptor Binding Affinities at 5-HT15, 544T10. and 5-HTIA Receptors, 5-HT RUI In Rat Brain Synaptosomes. Inhibitory 
Activities on Sumatriptan-Induced Conxractile Responses In RSV. and Antagonism of Sumatriptan-Induced Inhibition of K4 -Evoked 
13HI5-HT Release In Guinea Pig Cortex Slices 

HC,CH3 

crrc 

Ac0,0% 
FL_rV[ 

21 26 

YxXY 
RBe0tor8h.ICafN6 I-HI 0811 Ret.e 

IC,(nM) app. pA %(36004 

63–24 1.8*0.7 I 680–78 i000 e.’i 114–12 

-.-. 3.1000 2.1 
– 

1.1 >1000 3.1000 
- 

N] 134–14 

233*33 85–12 367–67 21–5 7.0 151–16 

all 
300*0 80*8 300–56 65*4 8.7 145–36 

Ob 
200*0 80*12 687*145 48–1 7.0 wt  

210 
167–33 63*20 27–9 387–6 7.7 134*38 

21d ...i’�. 
0 387*67 77–15 50*10 0.7–0.05 7.7 120*15 

21* 

__ 

45 233–33 233–33 100*0 106–6 N.T. N.Y. 

200*0 233*33 160140 12–0.3 N.T.N.Y. 
- 

219 
667*120 087–13 >800 489–15 N.T. N.Y. 

PUt 

t1:? 

400*0 287*80 233–67 1.9 
– 0.08 8.0 167–16 

211 
233*33 50–12 400*100 200–11 7.7 127*4 

r 

200–0 120*40 900 10*10.8 77 121–5 

211. 
200–0 467*33 57*3 314*54 N.Y. N.Y. 

210  
100*0 118–43 17–3 472–14 7.8 217*10 

90 0200 0.2–0.05 7.3 126*11 

900 300–58 700*115 2.2–0.25 N.Y. N.Y. 

- 

260 
301000  GM* 146 500 4.0*0.49 N.Y. N.Y. 

- 

433–33 133–33 235–33 1.2–02 N.Y. PLY. 

= 3...5 6, = 3-4. N.T. = not tested. 
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ureas containing the arylplperazlne 20, the compounds 
5, 21a-21d, 211.21J. and 21m were shown to have IC50 
values of 50-120 nM in the 5-HT18 binding assay. The 
substitution pattern of the Indole In 5. Zla, and 21b 
did not seem to play a role In the 5-1-ITIB affinity. 
However, replacement of the 5-fluoro substituent In 5 
by a cyano group lowered the 5-HTIB receptor affinity 
of 21h, whereas replacement by a carboxamido group 
to give 21m decreased selectivity versus the 5-HTtA 
receptor. Replacement of the piperidine of 5 by pyrro-
lidine to give 21e led to a decrease In 5-HT18 affinity. A 
similar effect was observed upon conformational restric-
tion of the 4-(5-fluoro-I1-1-Indol-3-yl)plperidine ring sys-
tem of 5 resulting In Zig. Decreasing the conformational 
flexibility of the a1ylplperazlne moiety 20 did not change 
or only slightly Improved the 5-HTIB affinity (compare 
21f/23b and 5/23a, respectively). Replacement of 20 by 
24 resulted in a less potent 5-HTIB ligand and a ligand 
with slightly higher S-HT113 affinity (compare 5125a and 
2lf/25b, respectively). None of the compounds tested 
displayed significant affinity for the 5-HTLD receptor. 
On the other hand, the tryptamlnes 21c and 211 as well 
as the piperazine 21d and the piperidine 21m turned 
out to be quite potent ligands for the 5-HTIA receptor 
sites, although attempts to determine any agonistic or 
antagonistic activity of 21in In a functional 5-HTtA 
systems (data not shown) failed. The most promising 
compounds with both high affinity at the 5-HT15 recep-
tor and some selectivity over the 5-HTIA and 5-HT10 
receptors were S. 21a, 21b. 211, 21J. and 23a. 

Rabbit Saphenous Vein (RSV). The results of the 
RSV model 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-Hlienn antagonistic activity displayed by the new 
compounds was shown to be modest but slgnthcant, the 
apparent pAz values ranging from 7.3 to 8.7. None of 
the new compounds showed intrinsic activity in this 
model, neither did 2a nor 2b. 

[3M5-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 potassium-evoked 13H15-HT release from 
guinea pig cortex slices. The fluoro analogues S. Zla, 
and 21b. the 5-cyano analogue 211% 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, all ureas 
tested In the release model showed equal or better 
potency than the reference compounds 2a and 2b. The 
new compounds displayed no lnstrinslc activity on 
potassium-induced P1-115-HI release In the absence of 
sumatriptan (results not shown), which is consistent 
with the results obtained from the RSV model. 

(1i15-HT Reuptake Inhibition (5-HT RU!). The 
results of the rat brain synaptosomes experiments are 
summarized in Tables I and 2. In the series of the 
substituted 4-(Indol-3-yl)plperidlnes, 4.6.7. 13, 14, and 
the pyrrolidine derivative 10 were equally, potent In 
Inhibiting the reuptake of 5-MT (Table 1). 1-lolever, the 
carboxamido-substituted compound 15 as well as the 
anilines 20, 22, and 24 were found to be inactive In this 
test. 
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It Is obvious from the results obtained that the 
distance between the Indole moiety and the basic 
nitrogen atom Is critical to the activity as a 5-MT 
reuptake inhibitor. Thus, the compounds 3 and 9 
displayed Improved 5-MT inhibitory activity as com-
pared to the 3-(plperldin4-yl)Indo1es. Conformational 
restriction of 4 resulted In a decrease of 5-MT reuptake 
Inhibition, as demonstrated by 12. 

Coupling of the Indole moieties 3.4, and 6-15 to 20 
led to an increased activity as 5-HI reuptake inhibitors 
for the compounds S. Zif. and 21h as compared to the. 
corresponding indoles (Tables 1 and 2). In contrast, the’J 
compounds 2la-21c, 21e, 211, and 21j were shown toi 
be weaker 5-HT reuptake Inhibitors than the correJ 
sponding indoles. 

Compounds In which the arylpiRerazine 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-MT reuptake 
Inhibitors than the analogue 5,-whereas 231b and 25b 
were equlpotent to 211’. 

These observations Indicate that the Indole part of the 
molecule may not be sufficient to account for the 5-MT 
reuptake Inhibition and that the mode of interaction of 
the Indole part with the 5-HI 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-HTm,io receptor antagonist should In 
theory Immediately increase serotonergic neurotrans-
mission avoiding the time required for desensitization 
of the terminal 5-HTIWLD autoreceptors and so decreas-
ing the time of onset of antidepressive action. Instead 
of coadininistration 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 pharmacological profiles show-
Ing both 5-MT reuptake Inhibition and 5-HTiwm recep-
tor antagonism within a single molecule. Theneii 
compoundscontaInarIo’indolemoIeties-showivto’ 
Inhibv jarçrIline.,pafZav2b,’  
and-

moI3,an&6nrjl2O4.,22, and 24, 
respectukedIn.an’4ncveasedor decreases 5 HI 

of 
hutalsomodulated.bythe.anthneThOLetles I 

20, 22, and 24, $thoughtheywe iaie’thhbItoi’ by I 
On the other hand, combInatloiJ 

of’ .he different Indole moieties with the anilines 20,22, 
and 24 diminished the activity in the 5-HIm binding 
assay In all cases as compared to 2a and Zb However. 
the ureas S. 21a, 21b, 211, 21J. and 23a still maintained 
a significant affinity for the 5-FIT18 receptor and showed 
some selectivity versus the 5-HTIA and 5-HTID recep-
tors. 

In the RSV test the new compounds Inhibited the 
constrictor effects of sumatriptan Indicating 5-HTIW1D 
receptor antagonistic properties. In guinea pig cortical 
slices all ureas tested were found to block the sumatrip-
tan-Induced Inhibition of [31115-HT release. 
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The 5-HTI13 receptor binding affinities do not always 
correlate to the results obtained In the rabbit saphenous 
vein preparation and in the PHJ5-FIT release model. The 
differences between the function of the 5-FITIB,ID recep-
tors in rat frontal cortex, rabbit saphenous vein, and 
guinea pig cortex still need to be evaluated In addition 
the affinity to other 5-MT receptor subtypes such as 
5-HT,p and 5-Hi’2 (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 
PH15-H.T release with equal or better potency than 2a 
or 2b, although having weaker affinity to the 5-HT15 
receptor. This may be due to the additional 5-MT 
reuptake inhibition of these compounds. The high 
potency of 21m in the release model may be due to the 
combination of 5-HTIB and 5-HTIA 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 5-1-ITia,m antagonistic activity. 
To our knowledge. this is the first report describing 
compounds which contain these activities within a 
single molecule. Their mixed profile should facWtate 
serotonergic transmission, and their further pharma-
cological characterization will be of primacy importance 
to evaluate the antidepresslve potential of these novel 
compounds. 

Experimental Section 
Chemistry. General Procedures. Melting points were 

determined 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 5pm (4 mm Id. x 250 mm) 
using a gradient of water (with 0.1% TFA) and acetonitrile 
(with 0.08% TPA) for elution, with UV monitoring at 220 am. 
’H NMR spectra were recorded on a Broker AM 300 
spectrometer at 300 MHz using DMSO-deas solvent Unless 
otherwise stated, chemical shift values (8) are expressed in 
ppm relative to TMS. The following abbreviations are used 
for multiplicity of NMR signals: be = broad, a singlet, d 
doublet. t = triplet. q = quartet, dci = double doublet, m = 
multipiet Mass spectra were obtained on a VG.70 SE spec-
trometer from VG-Instruments to get molecular weight infor-
mation (4 + H)i for FAB-MS and on a 70.70E spectrometer 
from VG-Instruments in get molecular weight information 
((M)i for El-MS. Drying of organic phases wasperformed 
using Na2SO4. Column chromatography (CC) and TLC were 
pert’orined on silica gel 60 (70-230 mesh, Merck) and silica 
gel F251 plates (blerck), respectively. 

1-(4-Benzylplperazln-l.yI)-4.(5-fluoro-1H-lndol-3.yl). 
butan-1-one (17). A solution of 4-(5-fluom-1Hindo1-3-yfl-
butyric acid (16)23(20.0g. 90.0 mmol) and carbonyldilmidazole 
(CDI) (14.8 g. 90 mmol) in THF (100 mL) was stirred for I h 
at room temperature. A solution of l-benzylpiperazlne (15.9 
g, 90 mmol) In ThF (50 mL) was added and stirring was 
continued for 12 It The reaction mixture was evaporated to 
dryness, the residue was dissolved In EtOAc (100 ml.). washed 
with H20 (2 x 100 ml.), dried and evaporated. CC (eluent 
EtOAcI gave 17(20.4g, 60%): mp 85-87 ’C: ’H NMR O)MSO-
de) ö 10.81 (S. 1 N. 728 (m, 7 H). 7.18 (d, I H. J= 2.2 Hz), 
7.86 (dt, I H. .1=8.8Hz and J= 1.3 Hz), 3.49 (s. 2 W. 3.42 
(d, 4 H. J= 12.0 Hz), 2.65 (1, 2 H, J= 8.0 Hz). 2.31 (in. 6 H), 
1.87 (quintet. 2 H. J= 8.6 Hz); El-Ms (M)4 m’z380. 

3-l4-enzy1pIpes’azIn-1-yI)buty1J-54luoro-1Iflndo1e DI-
hydrochlorIde (18), To a solution of 17(20.0g. 53.0 mmol) 
In THF (350 mL) was added a 65% solution of sodium bis(2-
methoxyethoxy)alumlnum dlhydrlde in toluene (43.0 mL, 132 
mmol) dropwlse at 5-10 ’C In Na atmosphere. After stirring 
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for 4 h at room temperature lfiO (40 ml.) was added. The 
reaction mixture was filtered, evaporated, dissolved In EtOAc 
(300 ml.), washed with H20 (2 x 200 ml.), dried and evapo-
rated. Dissolution of the residue in acetone and addition of 1 
M HC1 In EtOH resulted In a precipitate which was collected 
and dried to give 18(23.2g. 85%): mp 233-235 ’C: ’H NMR 
(DMSO-clk 6 10.90 (s, I M. 7.65 (bra, 2 H). 7.44 (be a. 3 M. 
7.29 (in, 3 H). 6.86 (dt, I H. J 8.8 Hz and J 2.0 Hz), 4.37 
(brs, 2 W. 3.79-3.30 (m. 8 H), 3.17 Or s, 2 H), 2.69 (t, 2 H. .1 
= 6.6 Hz). 1.72 (m. 4 H); FAB-MS (f + H)) ni/z366, 

5-Fluoro-3.(4-plperazln-1-ylbutyi)-IH-Indole Oxalate 
(9), A solution of 18(19.7 g. 44.9 mmol) in MeOH (300 ml.) 
was hydrogenated using Pd-C 5% (3.5 g) as catalyst Filtra-
tion. evaporation and CC [eluent CH202-MeOH (9:1)] gave 
an oily residue. Upon dissolution In acetone and addition of a 
solution of oxalic acid In acetone a precipitate formed. The 
precipitate was collected and dried to give 9(12.0g. 73%): mp 
175-176 ’C; ’H NMR (DMSO-d6 6 10.84 (a, IM. 8.75 (brs, 1 
M. 7.29 (dd. I H, J= 11.0 Hz and .1=2.4 fIs), 7.21 (dd, I H. 
J = 11.0 Hz and J2.2 Hz), 7.12 (d, 1 H, J 1.5 Hz). 6.87 
(dl, 1 N. J 8.8 Hz and J 2.0 Hz), 3.16 (m, 4 M. 2.78 (in. 
4 W. 2.66 (t. 2 H. J = 6.6 1-L2). 2.59 (t, 2 H. J = 6.6 Hz). 1.61 
(m. 4 H); El-MS (M) mix 275. 

2-(2-(4-(6-Fluoro-1H-tndol-3-yl)piperldln.1-yllethyl}-
lsolndole-1,3-dlone Hydrobromide (19). A mixture of 4-(6- 
fluoro-lH-lndol-3-yQplperidlne (7) (21.8 g, 100 mmol) and M(2-
bromoethyl)phthalimlde (25.4 g, 100 mmol; purchased from 
Merck #820178) In 500 mL acetonitrile was stirred under 
reflux for 48 Ii. The crystalline precipitate formed was collected 
and dried to give 19(33.2g. 80%): ’H NMR (DMSO-de) 810.81 
(a, I W. 7.85 (ci, I H, J= 8.8 Hz). 7.56 (m. 3 H). 7.33 Or s, 1 
H), 7.06 (m, 2 M. 6.82 (t. I H. J 8.7 Hz), 4.64 (bra, 1 K. 
4.35 (t, 2 H, J= 7.5 Hz), 3.98 (t. 2 H, J= 7.5 Hz), 3.20-2.65 
(m, 5 H), 1.68 (bra. 3 H); FAB-MS ((M + H)i ,zV’z 393, 

2-14-(6-Fluoro-1 H-lndol-3-yI)plperldln-1-yl)ethyl-
amine (11). A mixture of 19(33.2g. 70 mmol) and hydrazine 
hydrate (5.0 mL. 100 mmcl) In MeOM (500 ml.) was stirred 
under reflux for 2 It 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 niL), drying 
and evaporation gave 11 (16.8 g. 92%): mp 165-166 ’C; ’H 
NMR (DMSO-d6) 4 10.91 (s, 14, 7.52 (dd, 1 H, J 7.0 Hz 
and J= 3.5 Hz), 7,11 (in. 211)6.82 (in. I K. 2.93 (d, 2 H. J 
= 13.7 Hz), 2.66 (t, 2 H. J= 7.0 H2).2.35 (t, 2 H, J= 7.0 Hz), 
1.50-2.12 (in, 9 H); FAB-MS ((M + H)1 mhz 262. 

General Method for the Synthesis of Unsymmetrical 
Ureas. 4-(S-Fluoro-lH4ndoI-3-yI)piperidlne-1-carboxylic 
Acid (4-Methoxy-3-(4-methylplperazln4-yl)phenyll-
anaide Hydrochloride Hydrate(5).Asoluuonof4-methoxy-
3-(4-meth)rlpiperazin-1-yi)anwne dihydrochioride (20)n (2.7g. 
9.2 mmol), TEA (4,8 ml., 322 mmol) and CDI (1.6 g, 10.1 
mmol) in acetonitrile (100 ml) was stirred at room tempera-
ture for 4 h. A suspension of 4-(5-fluoro-1RIndo1-3-yOpipei1-
dIne (4) (2.0 g. 9.2 mmol) and TEA (1.3 ml., 9.2 mmol) In 
acetonitrile (100 niL) 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 FIO 
(2 x 100 mL), dried and evaporated. The residue was dissolved 
In acetone (100 mL) and stirred with 1 M HCL Collection of 
the precipitate followed by recrystallization (EtOH-Et20) gave 
5 (2.2 g. 35%): mp 230-231 ’C: ’H NMR (DMSO-dJ 6 11.18 
(a, I H), 10.93 (a. 1 H), 8.35 (a, I H). 7.30 (d, I H. J 9.0 Hz). 
7.24 (d, 1 H. .1= 10.0 Hz), 721 

(ci, 

I H, J= 2.1 H4.7.17 (1 H. 
S), 6.90 

(ci, 

I H, J= 9.0 Hz), 6.85 (d, 1 H. J= 10.0 Hz), 4.26 
(ci, 2 H. J 12.0 Hz), 3.74 (a, 3 H), 3.55 (in. 4 H). 3.55-2.85 
(m, 7 K. 2.78 (s, 3 It. 1.95 (ci. 2 H. J= 12,1 Hz). 1.57 (m, 2 
H); FAB-MS (v1 + H)4) miz466. Anal. (CZGN2FNSO2.HCI’H20) 
C. H. N; Cl: calcd, 6.82%: found. 7.45%. 

4-(4-Fluoro.IH.1ndol-3-yI)piperldlne-1-carboxylic Add 
(4-Methoxy-3-(4-methylpiperazln-1-yl)phenyljamlde Di-
hydrochloride (21a). Compound Zla was synthesized as 
described for S using 2024(l.2g. 4.1 mmol). TEA (2.TmL 18.5 
mmol), CDI (730 mg. 4.5 mmol) and 4-(4-fluoro-IFflndal.3-
yl)plperidine (6) (895 mg. 4.1 mmol) In acetonitrlle (75 ml.). 
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CC leluent toluene-MeOM-TEA C7:2:1fl and preparation of 
the dihydrochioride followed by recrystallization (2-propanol-
light petroleum) gave 21a (640 mg. 30%): mp 205 ’C dee; 1H 
NMR (DMSO-do 11.68 (s. 1 M. 11.11 (s, 1 H), 8.33 (a, 1 H), 
7.17 (m, 3 M. 7.05 (in, 1 H). 6.60 (d, 1 H, J = 8.8 Hz). 6.67 
(dd, 1 H, J 12.0 Hz and J = 9.0 Hz, 4.25 (d. 2H. J = 12.0 
W. 3.73 (a, 3 H), 3.45 (d. 4 H. J= 11.0 Hz), 3.39-2.85 (m. 7 
M. 2.55 (s. 3 R. 1.96 (d, 2 H. J = 11.1 Hz), 1.57 (in, 2 H); 
FAB-MS ((M + H)’) znfz466. Anal. (CiH2FN5O2-2HCl) C. K 
N; C1 calcd, 13.17%; found, 12.30%. 

4.(6-Fluoro.1H-lndol-3-yl)plperldlne-1-carboxyflc Acid 
14.Methoxy-3-(4-methylplperazin.1-yl)phenylJamlde Dl-
hydrate (21b). Compound ZIb was synthesized as described 
for 5 using 202.4 (588 rag, 2.0 mmol), TEA (1.3 ml.., 9 mmol), 
CDI (357 mg. 2.2 mmol) and 4-(6-fluoro-IH-lndol-3-yl)plperl-
dine (7) (437 mg. 2.0 mmol) In acetenitrlle (50 int). CC [eluent 
toluene-MeOH--TEA (72:1)] followed by recrystallization 
(EtOAc-light petroleum) gave 211b (126 mg. 149Q: mp 135-
137 ’C; ’H NMR (DMSO-d6) .310.85 (a, 1 K. 8.23 (a, 1 H). 
745 (in, I H), 7.10 (m, 3 R. 7.03 (s, 1 H), 6.83 (d, I H. J= 8.3 
Hz), 8.72 (d, I H. J = 9.0 H, 4.25 (d, 2H, J 12.1 Hz), 3.72 
(s, 3 H), 2.92 (m, 7 H), 2.38 (bra, 4 K. 2.20 (a, 3 H), 1.92 (d, 
2 H. J 11.3 Hz). 1.57 (m, 2 H); FAR-MS W + H)+) mFz466. 
Anal. (CH32FNsOr2H20) C. H. N: calcd, 14,22%; found, 
13.70%. 

1-f-(5.Fluoro-IU.lndol-3-yl)ethyl].344-mothozy.3-(4-
methylplperazln.1-34)phenyl]urea Hemlhydrate (21c). 
Compound 21c was synthesized as described for 5 using 2O 
(1.2g. 4.1 mmol), TEA (3,3 ml, 22.6 mmol), CDI (730 mg, 4.5 
mmol) and 5fluorotzyptam1ne hydrochloride ($)32 (880 mg, 4.1 
mmol) In acetonitrile (75 ml). Reciystalll2atlon (EtOAc-light 
petroleum) gave 21c (1.27 S. 75%): mp 97-98 ’C; ’H NMR 
(DMSO-d4ä 10.91 (a, I M. 822 (a. 1 M. 7.32 (m, 2 M. 7.23 
(d, I H. J= 2.2 Hz), 6.92 (in, 3 W. 6.75 (d, I H, J= 8.8 Hz). 
5.95 (t, I H. J- 6.6 Hz), 3.69 (a, 3H, 3.40 (t, 2 H. J= 6.6 Hz). 
2.94 (br s, 4 H), 2.80 (t, 2 H. J 6.6 Hz), 2.43 (br s, 4 H), 2.20 
(a, 3 M. FAR-MS ((M + H)’) ,m’z 426. Anal. (CnHrsFNiOa’ 
0.51120) C. H; N: calcd, 16.12%; found, 14.28%, 

4-(4-(5-Fluoro-1H-Indol-3-y)butyljptperazlne-1-car. 
bocylic Acid4-Methoxy-3.(4-methyl-1-pIperazIn-1-y1). 
phenyllainlde Dthydrocblorlde Hydrate 2ld). Compound 
214 was synthesized as described for 5 using 20" (1.2 g, 4.1 
mmol), TEA (3.9 mL, 26.7 mmol), CDI (730 mg. 4.5 mmol) and 
5-fluoro-3-(4-plperazln-1.ylbutyl)-IH.lndole oxalate (9) (1.5g. 
4.1 mmol) In acetontuule (75 ml), Preparation of the dihydro-
chloride followed by recrystallization (EtOH-Et20) gave 21d 
(1.0 g. 42%): mp 220 ’C dec. ’H NMR (DMSO-d6)o 10.90 (a, 
1 H).8.59(s. 1H),7.32 (m,2H),7,25 (bra, 1 H),7,14(m,2 
R. 6.82 (d, 2 H. J= 8.2 Hz), 4,23 (hr s, OH), 3.75 (a, 3H). 3.46 
(hr. 2H), 3.40-2.93 (in, 10 H), 2.81 (a, 3 H). 2.70 (t, 2 H, J-
5.1 Hz), 1.88-1.60 (m. 4 H); FARMS ((M + H)’) j7Yz523. Anal. 
(Cz2H39FN8O2’2HCI’F120) H. Cl; C: calcd. 56.76%; found, 
5624%. 19: calcd, 13.96%; found, 13.13%. 

3-(SFluor-IH4ndoI4.yl)pyrroftdlne-1.carbczcyftc Acid 
(4-Methoxy-3-(4.methylplperazin4-yl)phenyl]amide (21e). 
Compound ZIe was synthesized as described for 5 using 20 
(1.2 g, 4.1 mmol), TEA (3.3 ml,. 23.1 mmol), CDI (730 mg, 4.5 
mmol) and (R,5)-3-(5-fluoro-1!itndol-3-yl)pynnlidlne (10) (987 
tag, 4.1 mmol) in acetonitrlle (75 mL). CC (eluent EtOAc-
MeOH-TEA (5:2:1)) ftiliowed by recrystallization (EtOAc-
light petroleum) gave 21e (1.0 g, 30%): mp 210-213 ’C; ’H 
NMR (DMSO-d6)5 10.97 (a. I H), 7.88 (a, 1 H), 7.35 (m, 2H), 
7.28 (d, 1 H. J- 2.2 Hz), 7.14 (m, 2 H), 6.91 (dt, 1 H. J= 8.8 
Hz and J= 2.2 Hz), 6.76 (d, I H. J 8.8 Hz), 3.93 (t, 1 H, J 
= 6,6 Hz), .3.73 (a. 3 M. 3.62 (m, 2 H), 3.55-3,25 (in, 2 H), 
2.93 (bra, 411), 2.45 (bws, 4 H), 2.30 (m. IH), 2.23 (a, 3H), 2.10 
(in,! H); PAR-MS ((M + H)) rn/i 452. Anal. (CzsI-120FNiO2) 
C. H, N. 

142-[4-(G-Fluoro-1H-lndol.3-yl)plperidln-1-yljethyl}-3- 
14-methoxy3-(4-methylpiperazln-1-yl)phenyljurea Dihy-
drochioride Hydrate (211). Compound 21f was synthesized 
as.descrlbed for 5 using 20 (1.2 g. 4.1 mmol), TEA (2.7 ml. 
18.8 mmol), CDI (730 mg. 4.5 mmol) and 2-(4-(6-fluoro-IH. 
Indol-3-y1)plperldln.i-yllethylamlne (ii) (1.1 g. 4.1 mmol) In 
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acetonitrlle (75 ml). Collection of the precipitate, dissolution 
In acetone and preparation of the dihydrochioride gave 21f (IS 
g. 61%): mp 189-192 ’C; ’H NMR (DMS0-do 10.82 (a, 1 
M. 8.39 (a, 1 H), 7.52 (t, 1 H. J= 6.6 Hz), 7.10 (d, I H. J= 8.8 
Hz), 7.05 (a, 1 M. 6.98 (a, 1 H), 6.92 (d, 1 H, J = 8.8 Hz), 6.75 
(m, 2H), 5.93 (bra, 1H), 3.70(a,3H), 3.29 (br s,2H),3.22 
(m, 2 M. 2,95 (bra, 6 H), 2.74 (m, 1H). 2.44 (hr 3,4 M. 2.21 
(s,3 M. 2.12 (t. 2 H,J=9.3 H4,1.95 (m, 211), 1.72(m. 2H); 
PAR-MS ((M + H)i rn/i 509. Anal. (C2iH3,FN5O2’2HCI’H20) 
C. H, C1 N: calcd, 14.02%; found, 13.35%. 

8.Fluoro-1.3,4,5.tetrahydropyridol4,3-bIIndoIe-2-car-
bozylic Acid I4-Methoxy.3-(4-methylplperazln-1-yflphen-
y1jamlde (21g). Compound Zig was synthesized as described 
for 5 using 2024 (12g. 4.1 nunol), TEA (2.7 ml, 18.5 mmol), 
CDI (730 mg, 4.5 mmol) and 8-f1uoro-2,3,4,5-tetrahydro-1i 
pyrIdof4,3.bIndo1e (12) (780 rag. 4.1 mmol) In acetonitrtie 
(75 mL). CC [eluent EtOAc-MeOH-TEA (5:2:1)1 followed by 
recrystallization (EtOAc) gave 21(1.1g. 61%): zap 243-245 
’C; ’H NMR (DMS0-d ô 10.97 is, I M. 8,60 (a, 110, 7.28 
(dd, 1 H, J= 8.5 Hz and H = 4.4 Hz), 7.09 (in; 3 R. 6.86 (dt, 
1 H, J= 8.8 Hz and J= 2.2 Hz), 8.77 (d, 1 H, J- 8.8 Hz). 
4.60 (a, 2 M. 3.81 (t, 2H, J= 6.6 Hz), 3.73 (a, 3 M. 2,95 (hr a, 
4 H), 2.64 (m, 2 W. 2.45 (br s,4 H), 2.23 (s, 3 H): FAD-MS ((M 
+ H)’) rn/i 438, Anal. (C24H,4PN502) C. H, N. 

4..(5.Cyano1Iflndol.3..y1)-N(4.ntethoxy.3.(4..znethylplp-
erazln-i-yl)phenyl)plperldlne-i-carboxamide-025HzO 
(21h), Compound 21h was synthesized as described SirS using 
202’ (647 zag, 2.2 mmol), TEA (1.4 ml, 9.9 mmol), CDI (392 
mg. 2.4 mmol) and 4-(5.cyano-1H-Indol-3-Ø)plperldlne (13) 
(496 mg, 2,2 mmol) In acetonitrile (50 mL). CC feluent 
toluene-MeOH--TEA (7:2:1)1 followed by recrystallization 
(acetonttrlle-Et2O) gave 21h (100 mg. 10%): .mp 194- V"1296%; 
’H NMR (DMSO-d8) 6 11.44 (a, IH), 8,23 (a. 1 M. 8.15 (s. I 
H), 7.49 (d, I H. J= 8.8 Hz), 7.38 (d, 1 H. J= 8.8 H2),7.33 (hr 
s, I M. 7.05 (m, 2 M. 6.72 (d, I H. J 9.0 Hz), 4.26 (d, 2 H, 
J = 12.5 Hz). 3.70 

(a, 

3 H), 3.32 (m, 3 M. 2.95 (m, 8H), 2.20 
(s,3}1), I.97(ni,2FO. t.55(in,2H);FAR-MS(v1+}1)’)-adz 
489. Anal, (1CzrH32N6O2-0.25H20) C, H. N. calcd, 17.62%; 
found, 17.09%. 

4-(3-Indolyl).N44-methoxy.3-(4-metliylplperazln-1-yI). 
pbcnyllpipezidlne-I-carboxamlde Dthydrochlorldo (211). 
Compound 211 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-(IRIndol-3-y1)plpertd1ne (14) (1.2 p, 4.1 mmol) 
In acetonitrlle (100 ml). CC (eluent EtOAc-MeOH-TEA 
(5:21)I followed by preparation of the dlhydrochlorlde gave 211 
(1.4g. 44%): nip 203-205 ’C; ’H NMR (DMS0-dd 10.79 (a, 
1 K. 8.35 

(a, 

I M. 7.57 (d, 1 H. J= 8.8 H4.7.29 (d, I H. J 
8.8 Hz), 7.18 (m,2H), 7.11 (d. I H, J= 3.0 Hz), 7.06(t, 1 H. 
J= 8.2 H4.6.97 (t, 1 H. J" 89.2 Hz), 6.85 (d, 1 H,’J8.8 
Hz), 424 (d, 2 H, .1= 13.2 Hz), 3.75 (s. 3 M. 3.44 (d, 4 H. J 
13.2 H4.3.17 (q, 2 H. J= 9.0 H2).2.99 (m. 5 M. 2.75 (a, 3 W. 
1.99 (d, 2 H, 13.2 Hz), 1.59 (m, 2 H); FAR-MS ((M +H)im/z 
448. Anal (CHuNs0z’2HCl) C. H. N: C1 cakd. 13.45%; 
found, 12.34%. 

4-[2*Indoly1)ethy1]A1f4-methoxy-3-(4-methy1plper-
azin-1-yl)phenyljplpeddhie.1-carboxamlde (21j). Com-
pound 21J was synthesized as described for 5 using 20 (588 
mg, 2.0 mznol), TEA (1.3 ml, 9.0 mmol), CDI (357 mg, 2.2 
mmol) and Indalpine (3)20 (457 rag, 2.0 mmol) In acetonitrile 
(50 ml). Recrystallization (acetonitrile) gave 21J (700 
76%): mp 200-202 ’C; ’H NMR (DMSO-ci6 10.68 (a, I 
8.16(s,1 H), 7.50 (d, I H. .1=7.7Hz), 7.33 (d, I H. J = 7.7 
Hz). 7.07 (m, 4 M. 6.95 (t, 1 H, J= 7.8 Hz), 6,76 (d, 1 H, J= 
8.8 H2),4.09 (d, 2 H. J- 13.2 Hz), 3.71 (a, 3 K. 2.94 (hr s,4 
M. 2.74 (m, 4H), 2.45 (bra, 41-I), 2.20 (9.3 M. 1.76(d, 211. 
J= 13.2 Hz), 1.67 (in, 2 H), 1.50 (in, I H0,1.10 (in. 2 H); FAR-- 
MS ((M + H)) rnlz 476. Anal. (C,8HiNiOi) C. H; N: calcd, 
14.72%; found, 15.35%. 

1-(2.(5-Benzyloxy-1H.indol-3-yl)ethyl)-3-[4-methoxy-3. 
(4-methylplperazln-1-yl)phenyl)urea’0,25112O (21k). Com-
pound 21k was synthesized as described for 5

 
using 20’’ (1.8 

g, 6.1 mmol), TEA (4.9 ml, 33.6 minol), CDI (1.1 g, 6.7 mmol) 
and 5benzyloxytiyptamlne (1.8 g, 6.1 rnmol) In acetonitrile 
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(100 mL). CC teluent toluene-MeOH-TEA (7:2:1)1 followed 
by recrystallization (ELOAc-light petroleum) gave 21k (2.4g. 
77%): mp 153-154 C; ’H NMR (DMSO-4 6 10.70 (. I H), 
8.24 (s, I H), 7.42 (m, 2 to. 7.38 (t, 2 H. J = 6.0 Hz), 7.30 (t. 
1 H. J= 6.1 Hz), 7,20 (d. I H. J = 9.0 Hz). 7.15 (s, I H), 7.00 
(a, I M. 6.99 (s, 1 H), 686 (d, I H. J= 8.8 H4.6.75 (in. 2 H). 
5.92 (t, 1 H. J 5.0 Hz), 5,05 (a, 2 H), 3.67 (s, 3 H), 3.42 (in, 
3H),2.91 (s.4H),2.80(t, 2H,J7.0Hz),2.39 (,rs.3H). 
2.15 (a, 3 H); MS (M4) inf: 513. Anal. (C30H38N503’0.25}120) 
C. H. N. 

112-(Siiydroxy-iIndol.3-yl)ethylj-314.methoxy.3-(4- 
methylplperazin4.yi)phenyllurea Hemlhydrate 11).A 
solution of 21k (1.1 g, 21. mmol) In MeOH (100 niL) was 
hydrogenated using Pd-C 5% (1.0 g) as catalyst. Filtration, 
CC IEtOAc-MeOH-TEA (5:2:1)1 gave 211 (200 mg, 25%): mp 
140-142 ’C; ’H NMR (DMSO.d6) 6 10,46 Cs, 1 M. 8,55 Cs. I 
H). 8.19 (a, I M. 7.12(d, I H. J= 8.8 Hz), 7.05 (d. I H.J 
3.0 H2),6.97 (d, 1 H, J= 3.0 Hz), 6.91 (dd, 1 H, J= 8.9 Hz 
and J= 3.1 Hz), 8.87 (d, 1 H, J = 3.0 Hz), 6,78 (d, 1 H. J 
8,9 Hz), 6.57 (dd, 1 H, J= 8.7 Hz and J 3.3 Hz), 5.93 (t, I 
H. J 6.6 Hz), 3.70 (s, 3 H), 3.43 Cd, 4 H, J’ 13.2 Hz), 2.91 
(bra, 4 M. 2.75 (t, 2 H, J= 6.7 Hz), 2.40 (m, 2 W. 2.25 (s, 3 
H); FAB-MS ((M + H)+) m’z424. Anal. (C23H29N503’0.SH20) 
C; H: calcd. 6.99%; found, 8.19%. N: calcd, 16.19%; found, 
15.37%. 

341-[4.Methoxy-3-(4.methylplperazln-1-yl)phenylaml. 
nocarbonyl]-4-plperldyl}lndole4.carboxamide Hydrate 
(21m). Compound 21m was synthesized as described for 5 
using 20 (1.2 g. 4.1 mmol). TEA (2.7 mL 18.5 mmol), CDT 
(730 rag. 4.5 mmol) and 4-(5-carboxamldo..IH-lndol-3-yI)-
piperidlne monohydrete (15) (1.1 g, 4.1 mmol) In acetonitrtie 
(75 mL). CC leluent toluene-MeOM-TEA (7:2:1)1 followed 
by recrystallIzatIon (acetonitrile) gave 21m (241 rag, 12%): tap 
179 ’C dec; ’H NMR (DMSO-d4 6 11.00 (s. I M. 8.29 (a, 1 M. 
8.22 (a. I to, 7.80 9r s, 1 M. 7.83 (d, I H. J= 8.8 H4.7.33 (d, 
1 H. J 8.8 Hz), 7.20 (d. I H. J= 2.2 Hz). 7.11 (m, 21-0,7.02 
(bra, 1 H), 6.79 (d, I H, J = 8.8 Hz), 4.26 (d. 2 H. J= 12,8 
Hz), 3.72 (a, 3H), 3.05 Cm. 7 H), 2.66 0r a, 4 M. 2.35 (a, 3 H), 
2.03 (d. 2H, J= 13.0 H2),1.60 (m. 2 H); FAB-MS (l + H)4) 
m1z 491. Anal. (CzH34Ne03’H2O) C. H, N. 

4..(5.Fluoro..IH4ndol..3-yI)plperidine4.carboxyflc Acid 
[2.3-Dlhydro-1’-methylspiro(benzoft*ran-3,4’-piperidlne)]. 
ainideHemihydrate (23a). Compound 23a was synthesized 
as described for 5 using 5-am1no-2,3-dthydro1’-methylsplro. 

enzofuran-3.4’-plper1dlne) (22)18 (300 rag. 1.4 mmol), TEA 
(0.5 mL, 3.5 mmol), CDT (243 mg. 1.5 mmol) and 4-(5-fluoro-
IH-lndol-3-yl)p1perldlne (4) (306 mg. 1.4 minol) In acetonittile 
(50 ml..), CC [toluene-MeOH-TEA (7:2:01 followed by recxys-
tallizatlon OM-light petroleum) gave 23a (300mg. 47%): mp 
213-215 ’C; ’H NMR (DMSO.d 6 10.85 (a, 1 H), 8,27 (a. 1 
H), 7.32 (dd, 1Ff, J= 9.7 Hz and J= 2.2 Hz). 7.25 (d, 1 H, J 
= 2.2 Hz), 7.19 (dd. 1 H, J= 9.7 Hz and J= 2.2 Hz), 7.13 (m, 
2H),6.81 (dt, 1 H,J=9.8 Hz and J-2.2 H2),6.62 (d, 1 H. 
J= 8.8 Hz). 4.55 (a, 2 H), 4.44 (d, 2 H. J= 11.9 Hz). 2.97 (m, 
311), 2.73 Cd, 2H,J= 11,9 Hz), 2.42 (s,3 H), 1.95 (m,4 H), 
1.80 (dl, 2 H. J = 12.5 Hz and J = 4.4 Hz), 1.60 (m, 4 H); 
PAB-MS ((ivf + 14)4) rn/s 463. Anal. (C27H31FN402’0.5H20) C. 
H, N. 

1.(2.[4-(6..F’luoro-IIf4ndoI.3-y1)pfperld1z1-i.y1Jet1y1). 
(2,3.dlhydro-I’-methylspiro(benzofiiran-3,4’-plperjdlne)J-
ainide (23b), Compound 231b was synthesized as described 
for 5 using 2210 (349 rag, 1.6 mmol), TEA (0.58 ml.., 4.0 mmol), 
CDT (292 rag, 1.8 mmol) and 2-14-(6-fluoro-IH-lndol-3-yl). 
ptperldln-I-yljethylamlne (11) (418 mg, 1.6 mmol) In acetoni.. 
trUe (50 ml.). Recrystallization (EE-Ilght petroleum) gave 23b 
(170 mg. 21%): nip 237-239 ’C; ’H NMR (DMS0-d6 6 10.30 
(a, I M. 8,37 Cs, 1 H), 7.52 (dd, 1 H. J= 8.8 Hz and J 4.4 
Hz), 7.23 (d, I If. J= 3.0 Hz), 7.07 (m, 3 H). 6.80 (dt, I H, J 
F 8.7 Hz and J = 3.0 Hz), 6.60 (d, 1 H. J= 8.9 Hz), 5.91 (t, I 
H, J= 7.0 Hz), 4.29 (s, 2 H), 3.21 (in, 2 M. 2.99 (d, 2 H, J 
11.0 Hz), 2.69 

(a, 

3 H. J= 10,09 Hz), 2.43 (t, 2 H, J 6.6 Hz), 
2.17 (s,3 H). 2.11 (m, 2K), 1.98-1.55 Cm. 10 H); FAB-MS ((M 
+ H)4) in/s 506. Anal. (CH38FN50i) C, H, N. 

4-(5-Fluoro-117-hidol-3-yl)piperldlne-1-carboxylic Acid 

Maizen ci al. 

(3-(2-(Dlmethylamino)ethozy)-4.methoxypheflyllaflhlde 
Hydrochloride (25a). Compound 25a was synthesized as 
described for 5 using 3.(2-(dlmethylamlno)ethoxy)-4-meth-
oxyanlllne (24)18 (631 mg. 3.0 mmol). TEA (1.1 mL, 8.0 mmol), 
CDT (535 rag. 3.3 mmol) and 4-(5-fluoro-IH-lndol-3-yflplperl-
dIne (4) (655 mg. 3.0 mmol) In acetonitrile (75 nil.). CC leluent 
MOM-MeOH-TEA (5:2:1)1 and preparation of the dihydro-
chloride gave 25a (900 mg, 61%): rap 210-211 ’C; 1H NMR 
(DMSO-cQ 6 10.90 (a, I 14), 8.41 (s, 11-1). 7.33 (in. 2 M. 7.19 
(d, 1 H,J=22Hz),7.08 (dd. 1 H,J = 1l.01-lz and J2.2 
Hz), 6.90 (m, 3 H), 4,30 (m, 4 M. 3.75 (a, M. 3.49 (t, 2 H, J 
= 5.3 Hz), 3.02 (in, 3 H), 2.90(6 H, s). 1.95 (d, 2 H, J 11.9 
Hz), 1.55 (m, 2 1-1); FAB.MS ((M + }4)) m1z 455 Anal. 
(C281,N4O3’HC1) C. H: C1 calcd, 7.22%; found, 7.88%. N: 
calcd, 11.41%; found, 11.88%. 

143-(2-cDlmethylamlno)ethoxy)-4.methoxyphenyll-3-
{44-(6fluoro.lBlndo1-3-y1)piper1dln-1-yiJethyI}w’eaDI’ 
hydrochloride Hydrate (25b). Compound 25b was synthe-
sized as described for 5 using 2418 (631 mg, 3.0 mmcl), TEA 
(1.1 mL, 8.O mmol), CDT (535 mg, 3.3 mmol) and 244-(6-fluorc-
1H-lndol.3-yl)plpe,’fdln-1-yljethylamlne (11)24 (758 mg, 2.9 
mmol) In acetonitrile (75 mL). CC (eluent EE-MeOH-TEA 
(5:2:1)1 followed by preparation of the dthydrochlorlde gave 25b 
(850 mg, 52%): mp 130-131 ’C; ’H NMR (DMSO-d4 6 10.95 
(s, I M. 8.91 (a, 1 H), 7.68 Cm, I M. 7.50 (d, IH, J 2,2 Hz). 
7.14 (214, m), 645-1.00 (4 H, W. 4.42 (t. 2 H, J = 6.0 Hz), 
3.75 (a. 3 H); 3.70-3.40 Cm, 6 H), 2.76 (m, 5 W. 2.82 (6H, s), 
2.12 (bra. 4 H); FABMS ((M + 111 im’z498. Anal. (C2H38N5O3 
2HCI’H20) C. H. CI, N. 

Receptor Binding Assays. Affinities for 5-FIT15 receptors 
were determined In rat frontal cortex using (’2811(odocyanopin-
dolol as radloligand, final concentration 0.1 nM.28 The 5.}IT,0 
assays were performed according to Peroutka et aP using 
membranes prepared from calf striatum and 1.7 aM I3HJ-
serotonth In the presence of 100 nM 8-OH-DPAT and 100 aM 
mesulerglne to mask 5-FIT, A and 5-HT2c binding sites. Non-
specific binding was determined In the presence of I0 #M 
serotonln. Inhibition by drugs of the binding of 0.5 aM 13H18-
OH-DPAT to 5HTIA receptors In membranes from rat hip-
pocampus was determined according to the reported methodP 

Rabbit Saphenous Vein (RSV). The Inhibition of the 
contractile responses elicited by swnatrlptan in rabbit saphe-
nous vein was determined according to a published method.28 
For determining of 5-HT,ao 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 
mm). Apparent pAm values were calculated using a single 
antagonist concentration In at least 3 preparations. 

L3HI5-HT Release. The effect on the sumatriptan-Induced 
Inhibition of potassium-evoked J"5-HT release from guinea 
Pig cortex slices was determined according to a method 
published by Ormandy.28 Cerebral cortices were removed from 
male Dunkin-Hartley guinea pip. cross-chopped Into slices, 
and then incubated 30 min with [3H]5-HT. Slices were placed 
Into chambers of a superfuslon apparatus and superflmsed 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 
rain) of 30 mM K" at 68- and 108-min suparfuslon (Si and 
S2, respectively). Sumatriptan at a concentration of 3 pM 
(controls) and sumatrlpten plus test compounds (30 aM. 300 
aM, and 3 pM, respectively) were superfused prior to and 
during the S2 stimulation period. Released radioactivity In 
each sample was measured, and after basal release was 
subtracted, the S2/S1 ratio was calculated. Results represent 
the mean CISEM) of 3-4 determinations, The effects of drugs 
were expressed as a percent of control, I.e. purely sumatrlptan 
perfused S2/SI ratio. 

PHI5-}IT Reuptake Inhibition. Crude synaptosomal frac-
tion (P2 fraction) of rat cerebral tissue was prepared according 
to Whlttakertm’ giving a suspension enriched In synaptosomes 
of 3 mgproteln/mL The synaptosomal uptake was performed 
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In a total volume of 57014L which contained 12 nM P115-HT. C.; Rout1edge C.; Selkirk. J.; Slade, P.O. The selective 5.HT*a 
Incubation was performed at 37 IC for 4 min In Krebs-Ringer receptor Inverse agonist 1’.mthy1-5-121flmthyl.4’.(54ttethyt 
buffer (126 mM NaCl. 1.4 mM MgCl2. 4.8 mM KCI. 15.8 z-Jvl l,2.4yDblphenY14yll.6.7)Pfr0 

Lfurol2,34Indo1e-3.4’-p1perldlnei (39-224289) potently blocks 
Naz}1PO4. 11 mM glucose, 0.9 mM Cad2, pH 7.4. 346 terminal 5-MT autoreceptor function both In vitro and.$n vivo. 

J. Mad. Chena 1998. 41.1218-1236. 
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HTLA receptors (40 Lg of cell homogenate) were incubated for 15 minutes at 37°C in 50 
mM Tris buffer at pH 7.7 in the presence of 3H-5-CF. 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 

S Counter. The results obtained are presented in table 1 below. 

Inhibition of 311-5-IIT Uptake Into Rat Brain Synaptosomes 

10 Using this method, the ability of drugs to inhibit the accumulation of 3H-5-HT into whole 

rat brain synaptosomes is determined in vitro. The assay was performed as described by 

Hyttel, I., Psychophal7nacology 1978,60,13. The results obtained are presented in table 1: 

15 

Tablet: IUvbAe 4. 
Compound No. Inhibition of 

311-5-CT Binding 

IC50 (nM) 

Inhibition of 

3H-5-HT Uptake 

1050 (iiM) 

lb 1.8 130 

2b 16 2.8 

3c 16 27% Inhibition afl00nM 

3e 24 40% InhIbition at 100 nM 

51 19 14 

Se 10 13 

Sf 10 4.8 

Sh 10 55% Inhibition atlOOnM 

Si 10 46 
% 

Inhibition at lOOnM 

51 13 4.7 

Sx 18 33 

Sae 26 42% Inblbition at NOW 

Sag 26 23 

Sal 28 34% InhlhftIon at 100aM 



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

Radicación No. 04039958 
Clasiflcación Internacional(IPC): A61 K31/44, A61 K3114965, A61 P25100 
,C0713295106, C07D241104, C0713243I08, C071321111120, C07132111170. 

Patente de lnvención 

Via Nacional El 

Via PCT (fase nacional) 

No. Sol. Internacional 
Fecha de Presentación Internal. 

Patente de Modelo de Utilidad 

Cap.I Cap. II 

PCT/DK02/01 0659 
02 de Octubre de 2002 

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

1. Documentos estudiados 

1.1. DescripciOn: Folios: 34 a 64 como se radicO inicialmente. 

1.2. Reivindicaciones: Folios: 65 a 68 como se radicó inicialmente 
Folios: 120 a 122 (Modificado).) 

1.3. Prioridad: Folio : 2 (04 de Octubre de 2001 ,DK PA200I 01466). 

I .4.Comunicación del solicitante Folios: 115 a 118 (primera comunicaciOn). 
Folios. 136 a 151 (segunda comunicaciOn). 

2. Objeto de Pa invención 

TItulo de la solicitud: Derivados de fenilpiperazina como inhidores de la 
reabsorción de la serotonina. 

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

ReivindicaciOn 1-4 : ComposiciOn farmacØutica caracterizada par 
un compuesto de la fOrmula (I): 
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(R1)  

HN/ I 

(R)q 

Reivindicaciôn 5 : Compuesto de formula I. 

El problema planteado en esta solicitud es la necesidad de composiciones 
farmacŁuticas caractenzadas por compuestos que son inhibidores de la 
reabsorción de la serotinina para el tratamiento por ejemplo de la depresión, 
los trastornos del panico, trastorno compulsivo, ansiedad, entre otros. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona 
compuestos de formula (I), procedimientos para su preparaciOn y 
composiciones farmaceuticas que emplean dichos compuestos. 

El objeto de la invenciOn definido anteriormente se clasificO de acuerdo 
con la Clasificación Internacional de Patentes (IPC) : A61 K31/44, A611<31/4965, 
A61 P25/00 ,C07D295/06, C0713241/04, C07D243/08, C07D21 1/20, C0713211/70. 

3. Determinación del Estado de la TØcnica 

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

No Documento TItulo Fecha de 
Publicación* 

SUBSTITUTED PHENYL-
1  W00149678 PIPERAZINE 12 de Julio del 

DERIVATES,THEIR 2001. 
PREPARATION AN USE. I  

4. AnÆlisis 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: 



fl 

n 

Para la reivindicación 5: 

La presente Solicitud de Patente Colombiana No. 04039958, se refiere a: 
Compuesto de formula i 

(.(R3)8 
(R1) 
/ px 

HN’)’ 

m 

Dl ( Folios 105-109 ) ensena compuestos derivados de fenil-piperazina 
utilizados para el tratamiento de la depresión y la psicosis. , caractenzados 
por unirse a los receptoes 5HTIA con altas afinidades, potente actividad de la 
inhibiciôn de la reabsorciOn de la serotonina  y/o afinidad por el receptor D4yIo 
el 03. 

SOLICITUD DOCUMENTO Dl 

(R1) 

Hcm
 

li 

2 R4 R 

Br 

/k 
HN 

S 
HCJ 
?,N 

-  
LN 

En donde: 
No hay enlace. 
R6 y R6son hidrogeno; m es 2. 

mesl; p=0;qeso;XesS ;ses YesN ;XesS 
I R3 es halOgeno (Bromo) 
R3 es halOgeno ( Bromo) ; Y es N. RI , R2, R4 y R5 son hidrogeno 
1-[2-(4- I -[2-(4-

(Bromofenilsulfanhl)fenil]piperazlna) I (Bromofenhlsulfanhl)fenhl]plperazina 



OH 

S,/tI:II 
HOJ HNJ 

En donde: 
mesi 

; 

p=0;qeso;XesS ;ses 
No hay enlace. 
R6yR6’sonhidrógeno; mes2. 

I YesN ;XesS 
R3 es hid roxi 

; 

Yes N. R3 es hidroxi. 
1-[2-(4-hidroxi RI , R2, R4 

y 

R5 son hidrogeno 
fenilsulfanil)fenil]piperazina. I -[2-(4-

hidroxifenilsulfanil)fenil]piperazina 

ACH3 sCH3 CN CN 
En donde: 

No hay enlace. R6 
y 

R6’son hidrogeno; m es 3. 
mes2; p=0;qeso;XesS ;ses YesN ;XesS 
I 
R3 es aiquilo C1-6; Y es N. 

R2 es alquilo C j. 
RI , R3, R4 

y 

R5 son hidrogeno 
I -[2-(3-metilfenilsulfanil)fenhl][1 ,4] j ..[2..(3..metjlfenhlsulfanhl)fenil][I ,4] 

diazepan. diazepan. 

Estos compuestos especificos de la anterioridad DI ( Folio 106 lineas 17-27 y 
Folio 109 llneas 1-3 que son intermediarios de slntesis) 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 DI y estÆ comprendido en el estado de la 
tØcnica, con Ic 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 tØcnica mÆs cercano es Dl (Folios 105-109 ) que 
enseæa composiciones farmacŁuticas de compuestos derivados de fenil-
piperazinas caractenzadas por unirse a los receptores 5HTIA con altas 
afinidades, ser potentes inhibidores de la reabsorción de la serotonina y/ o los 
ligandos 03 y 04, Citiles en tratamiento de la depresiôn , ansiedad, pªnico, 
desôrdenes compulsivos, fobia social, desôrdenes alimenticios, psicosis y 
desôrdenes neurologicos como isquemia y demencia senil 

La diferencia con DI es que en esta solicitud las composiciones farmacŁuticas se 
caracterizan por tener compuestos denvados de fenilpiperazinas no sustituldas en 
el nitrogeno de la piperazina y en Ia anterioridad son composiciones farmaceuticas 



de compuestos derivados de fenilpiperazinas sustituidas en el nitrogeno de la 
piperazina por un grupo indoil (folio 106, llneas 7-10). 

� Esta diferencia no parece conceder un efecto tØcnico inesperado 
o una ventaja a 

las composiciones reivindicadas en comparación con las composiciones del 
� Estado de la TØcnica mÆs cercano; porque estas composiciones no presentan 

un efecto superior como inhibidores de la reabsorción de la serotinina ( 
Ver folio 64y Folios 123-125). 

AsI que el Problema TØcnico planteado en esta solicitud que consiste la 
necesidad de composiciones farmacŁuticas caracterizadas por compuestos que 
son inhibidores de la reabsorción de la serotinina para el tratamiento por ejemplo 
de la depresión, los trastomos del pÆnico, trastorno compulsivo, ansiedad, entre 
otros, se habla solucionado previamente mediante las composiciones 
farmacŁuticas de compuestos denvados de fenil- piperazinas que se encuentran 
sustituldas en el nitrogeno 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 
reabsorción de la serotinina. 

El experto en la materia, en vista del Estado de la TØcnica en su totalidad, es decir 
en vista de Dl , hubiera sugerido sin mucho esfuerzo de su parte, remover el 
grupo indoil por mecanismos de retrosintesis de los compuestos que caractenzan 
las composiciones farmacŁuticas de Dl (Folio 106, lmneas 7-10), y asi lograr 
los composiciones farmacŁuticas (caracterizadas por un compuesto de formula 
general I) reivindicadas ( Folio 108, Ilneas 1-5 ) que no parecen tener un efecto 
superior como inhibidores de la reabsorción de la serotinina 

Por Ic 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 comnuestos 
divulgados en la reivindicación 5 son compuestos de fenilsulfanil, y en Dl 
ninaUn comouesto fenilsulfanil as revelado. Todos los comłuestos 
especIficamente descritos on Dl son compuŁstos fenoxi, por tanto Dl no 
afecta la novedad de la reivindicación 5". 

� Como es declarado por la decisiOn 486 ,el documento Dl segün el anÆlisis de 
patentabilidad realizado muestra claramente que dicho documento si afecta la 
novedad de la presente solicitud . El solicitante basa la novedad en que en Dl 
solo estàn descritos de manera especifica los compuestos fenoxi . Sin embargo 
esto no es correcto ya que como se puede observar claramente en la estructura Ill 
de la pagmna 11 folio 108 y pàgmna 13 folio 109 ,corresponde a la estructura 
reclamada en la actual solicitud. Ademàs si bien es cierto que los compuestos 
mencionados como ejemplos de Dl corresponden a fenoxi., segUn la decision 
486 en su artIculo 16 el acceso de un documento no se limita a los compuestos 
especificos de los ejemplos sino incluye toda enseæanza tØcnica que haya side 
accesibie al pCiblico y que pueda ser derivable de Ia descripciOn escnta u oral 

� contenida en el documento. Asimismo la actual reividicaciOn 5 , se mira como 
selecciOn de la estructura Ill de Dl y dicha selecciOn no es nueva No hay una 
nueva enseæanza (estructural) tØcnica evidente que le confiera novedad y el 



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

Como se observa en el anÆlisis de novedad , los compuestos reivindicados son 
conocidos en el estado del arte como compuestos intermediarios de los derivados 
de fenilpiperazinas, sustituidas en el nitrogeno 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 funciôn 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 DI una 
persona versada distinpuirla gue los comouestos divulpados en este son 
liandos 5HTI& iaualmente notaria pue ataunos de los compuestos 

� divulgados en DI tambiŁn exhiben actividad farmacológica adicional .como 
or ejemplo de readsorción de serotonina VI actividad ligante de D3 v D4. 

No obstante, a partir de este documento no se conoce nada sobre las 
propiedades de inhibición de transorte de serotonina de los cornuestos de 
fenilsulfaniLPor to tanto no es evidente para una persona versada remover la 
fracciôn de indol con el fin de obtener los comnuestos de la presente 
invenciôn,,  va pue at observar la estructura de los comnuestos de DI. el 
indol es esencial para cualguier actividad de inhibición dela reabsorción de 
serotonina ciue los compuestos puedan nresentar.Adicionalmente el estudio 
publicado nor Matzen (JMEDCHEM.431,1 149. 2000). concluVe aue el aruno 
indol nor si solo es un inhibidor de la reabsorción de la serotonina . mientras 
pue la fracciôn  de la anlilna no 10 es. Por to tanto el grupo indol es 
fundamental en la actividad de la inhibición de la reabsorción de Ia 
serotonina. 

Se encuentra lo siguiente al realizar el siguiente cuadro comparativo: 

SOLICITUD COMPUESTOS DE LA 
ANTERIORIDAD DI 

COMPUESTOS 
INTERMEDIARIOS DE 
LA ANTERIORIDAD Dl. 

(R1) 

HN/ 

R,L,R1 

RI FM T 
Teniendo en cuenta Teniendo en cuenta la Teniendo en cuenta la 
la reivindicación 1. 

reivindicación 1. reivindicación 1. 
En donde: En donde. En donde: Yes N, 
XesS. 
meslo2. 

Yes N. Yes N. 
pesO XesOoS. XesOoS. 
q es mes2o3. mes2o3. 
s es 0, 1,2 R6 

y 

R6’son hidrogenoi R6 
y R6’son hidrogeno.l 

R3 es halogeno RI ,R2, 
y 

R3 R4 
y R5 son RI ,R2, 

y 

R3 R4 
y 

R5 
Aiquilo, aiquiloxi, hidrógeno 

, halogeno., son hidrogeno 
aiquilsulfanilo, hidroxi, aiquilo, hidroxi, halogeno., alquilo, 
haloalquilo, alquilsulfanilo, hidroxi, alguilsulfanilo, 



En cuanto at nivel inventivo, una persona versada en la materia se puede ver 
motivada a determinar Ia actividad farmacolôgica de los compuestos 
intermediarios los cuales pueden ser obtenidos de manera evidente por 
mecanismos de retrosintesis, tal como 10 describe la reacción divulgada en Dl.: 

Retrosintesis 

RI 10 RI 

=I 

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

Ahora en cuanto Ic resefiado por el seæor solicitante, en relaciôn a que DI por si 
solo no alentarla a la persona versada en la matena a sustituir un oxigeno en la 
fracciôn fenoxi por un azufe para obtener los compuestos sulfanilfenil, 
reivindicados, esta oficina difiere ya que claramente a Ia luz de la reivindicaciOn I y 
el aparte descriptivo de Dl, X puede ser S ô 0 (folio 106, lInea 20.) por to que 
se concluye que Dl si divulga que se puede sustituir el oxigeno por el azufre y 
que al variar de heteroàtomo la actividad farmacologica no se ye afectada. 

Esto tamblen se hace evidente cuando at 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 invenciôn. Y 
adicionalmente cuando observamos el primer capitulo reivindicatono (folio 65) en 
la reivindicación I encontramos que X puede ser 0 o S, por lo que tambiŁn se 
puede concluir que la variación del heteroàtomo tampoco influye en la actividad 
farmacologica.. El simple hecho de restringir los compuestos tal como se ye en el 
segundo capItulo reivindicatorio, no le confiere novedad ni nivel inventivo segCin 10 
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 lC50 es menor de 200nM, màs preferiblemente es menor de 
lOOnM , màs preferiblemente por debajo de 50 nM y los de interŁs particular el 

� 1050 es menor de I Onm y los ariexados por el solicitante (folios 123-124) ya de. 
manera especifica en donde los compuestos varian en un 1050 entre 2.4 y 120nM, 
no se observa una ventaja sorprendente o inesperada sobre los compuestos del 
estado de la tŁcnica màs cercano (Folio 152) ya que eStos ültimos ademàs de 
presentar una potente actividad de inhibición de la recaptaciôn de la serotonina 
(Columna 2) , tambiŁn presentan una afinidad por los receptores 5 HTIA 
(Columna 1) y adicionalmente son afines por el receptor D4 y/o 03. Portal motivo 
estas actividades combinadas les confiere una mayor ventaja sobre los de la 
actual solicitud. en el tratamiento de multiples patologias. 

En cuanto al documento anexado por el Seæor solicitante en el que se demuestra 
que por la remociôn del grupo indoil hay una reducciôn del efecto de absorciôn 
de serotonina y que dicho grupo indoil es fundamental para la reabsorciOn de 
esta, por to cual la persona versada seria desalentada al remover el grupo indoil at 
asumir que esto sena peijudicial para la inhibiciOn de la reabsorciOn de la 
serotonina se aclara Ic siguiente: 


