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3,5-DISUBSTITUTED PHENYL-PIPERIDINES AS MODULATORS OF
DOPAMINE?NEUROTRANSMISSION

DESCRIPTION

Field of the invention
The present invention relates to new modulators of dopamine neurcotransmission, and
more specifically to new disubstituted phenyl-piperidines, and use thereof.

Background of the invention

Dopamine is a neurotransmitter in the brain. Since this discovery, made in the 1950s, the
function of dopamine In the brain has been intensely explored. To date, it is well
established that dopamine is essential in several aspects of brain function including motor,
cognitive, sensory, emotional and autonomous functions {e.g. regulation of appetite, body
temperature, sleep). Thus, modulation of dopaminergic function may be beneficial in the
treatment of a wide range of disorders affecting brain functions. In fact, drugs that act,
directly or indirectly, at central dapamine receptors are commonly used in the treatment
of neurological and psychiatric disorders, e.g. Parkinson's disease and schizophrenia.
However, currently available dopaminergic pharmaceuticals may have severe side effects.
For instance, dopamine antagonists are known to induce both motor (extrapyramidal side
effects; EPS) and mental side effects (e.g. anhedonia, dysphoria, and impairment of
cognition), and dopaminergic agonists are known to induce dyskinesias and psychoses
(Goodman and Gilman’s the Pharmacological Basis of Therapeutics, 9th ed./McGraw-Hill, USA.
Chapter 18, p 407 - 416, Chapter 22, p 509-512, p 515-516).

An approach adopted by many researchers to improve efficacy and reduce side effects of '
dopaminerglc pharmaceuticals, is to develop novel dopamine receptor tigands with
selectivity at specific dopamine receptor subtypes or with regional selectivity. Yet another
class of compounds acting through the dopamine systems of the brain are dopaminergic
stabilizers, which have shown to be useful in the treatment of both neurologic and
psychiatric disorders (A. Ekesbo, PhD Thesis, Uppsala University, Sweden: Functional
consequences of dopaminergic degeneration; clinical and experimental studies using a novel stabilizer
of dopaminergic systems: Ekesbo et al, (-)-OSU6162 inhibits levodopa-induced dyskinesias in a
monkey model of Parkinson's disease, Neuroreport, 8, 2567, 1997; Tedroff et al. Long- lasting
improvement in motor function following (-)-OSU6162 in a patient with Huntington’s disease.
Neurology, 22:53:1605-6, 1999, Gefvert O. et al, (-)-OSU6162 induces a rapid onset of antipsychotic
effect after a single dose. A double-blind placebo-controlled pilot study. Scandinavian Society for
Psychopharmacology, 417 Annual Meeting, Copenhagen Denmark Nordic Journal of Psychiatry 54/2
93-94, April 2000: Carlsson et al, Annu. Rev. Pharmacol. Toxicol.,41, 237, 2001; Carlsson et al.
Current Medicinal Chemistry, 11, 267, 2004).

CONFIRMATION COPY
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Another dopaminergic compound, which has been referred to as a dopamine-serotonin
system stabiliser, as well as a partial DA D, receptor agonist, is the recently launched
antipsychotic compound aripiprazole (Burris et al, Pharm. Exp. Ther, vol. 302, 381,
2002.). Furthermore, compounds referred to as dopaminergic stabilizers have been
described in WO01/46145, WC01/46146, Pettersson et al. The development of ACR16. A new
class of dopaminergic stabilizers. Society for Neuroscience 32" Annual Meeting, Abstract 2002, Vol.
28 part 1 1028, Orlando USA 2002; and Nyberg et al Efficacy and tolerability of the new dopamine

stabiliser ACR16 a randomised placebo-controled add-on study in patients with schizophrenia 12th
BIENNIAL WINTER WORKSHOP ON SCHIZOPHRENIA, 7-13 February 2004, Davos, Switzerland,

The typical pharmacological effects that are characteristic for dopaminergic stabilizers as
described in WO01/46145, WO001/46146 and Pettersson et al. 2002 can be summarised
as: 1) Increased turnover of dopamine in the terminal areas of the ascending dopaminer-
gic projections of the mammalian brain; 2) No or only weak behavioural effects in other-
wise untreated rats; and 3) Inhibition of behavioural effects induced by psychostimulants
or psychotomimietic compounds in the rat. In the present invention this is referred to as a
dopaminergic stabilizer profile.

It is known that certain pharmaceutically active compounds which are used in the
treatment of neurological and psychiatric disorders (especially antipsychotic and
antidepressant compounds) may have undesirable effects on those cardiac potassium
channels which are involved In the electric repolarisation of cardiac cells, commonly
referred to as hERG channels (human ether-a-go-go related gene encoded voltage-de-
pendent potassium channel) or 1y, (rapidly activating delayed rectifier potassium current)
channels, Drugs which block these channels can induce ventricular arrhythmia (Torsade
de Pointes, TdP), leading to sudden death in otherwise healthy subjects. Indication that a
drug might have undesirable effects on cardiac repolarisation is seen through prolongation
of the QT interval of the electrocardiogram, which is considered to be a surrogate marker
for risk of TdP. A number of drugs have been withdrawn from the market due to
unacceptable side effects relating to cardiac arrhythmia (). Cardiovasc. Electrophysiol. 15, 475,
2004.; Eur. J. Pharm., 450, 37, 2002.; Cardiovascular Research, 58, 32, 2003)

This Invention relates to the field of treatment of mammals suffering from CNS disorders
in which the symptoms can be affected by dopaminergic functions, where the treatment
comprises administering to said mammal an amount of a new type of compound, with a
dopaminergic stabilizer profile. In addition, the compounds display low affinity at cardiac
potassium channels, reducing the risk of serious cardiac side effects.

Description of Prior Art

Compounds belonging to the class of substituted 4-(phenyl)-N-alkyl-piperidines have been
previously reported. Among these compounds, some are inactive in the CNS, some display
serotonergic or mixed serotonergic/dopaminergic pharmacological profiles while some are
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full or partial dopamine receptor agonists or antagonists with high affinity for dopamine
receptors.

A number of 4-phenylpiperidine derivatives are known. EP03698B7 disclose substituted 4-
(meta-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridines  for treatment of anxiety.
wQQ0/03713 discloses a methed for the treatment of schizophrenia and other dopamine
system dysfunctions by using substituted 1-methyl-4-phenyi-1,2,3,6-tetrahydropyridines.

Glennon et al. {US patent 6,057,371} claim a method for treating sigma receptor
associated CNS disorder, comprising the adminstration of arylamines, including
arylpiperidines, which are either unsubstituted or mono-substituted at the aryl ring. The
compounds exhibit a high binding affinity with respect to the sigma receptor. WO
917095954 states that the term “high affinity” is intended to mean a compound which
exhibits an 1Cg;, of less than 100 nM in the assay against *H-DTG described in Weber et al.
Proc. Natl. Acad. Sci. (USA) 83: 8784-8788). Specifically, WO 917095954 discloses
compositions relating to “the discovery that certain phenylalkyl-amine, aminotetraline,
piperazine, piperidine and related derivatives have high binding to the sigma receptor and
unexpectedly low binding for the PCP and DA receptors” {see page 11, lines 33-36).

WO 91/095954 and WO 93/00313 both require that the compounds have a high binding
affinity to the sigma receptor and do not disclose that the compounds are
pharmacologically active in the absence of sigma receptor affinity. In addition, clinical
studies Investigating the properties of sigma receptor ligands in schizophrenic patients
have not generated evidence of antipsychotic activity, nor activity in any other CNS
disorder. Two of the most extensively studied selective sigma receptor antagonists,
BW234U (Rimcazole) and BMY14802, have both failed in clinical studies in schizophrenic
patients (Borison et al, 1991, Psychopharmacol Bull 27(2): 103-106; Gewirtz et al,
1994, Neuropsychopharmacoiogy 10:37-40).

W097/23216 discloses 4-substituted piperidine analogues with the formula:

Ar,
in which RS may be selected from OH, and Arl may be substituted. Such compounds are

used for treating CNS trauma, psychosis and neurodegenerative disorders, among others,
through selective blockade of NMDA receptor subtypes.

US 4485109 discloses compounds with formula:

(2
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4
R,
N/
R§
Rg OH

Ry
which are used as psychotherapeutic agents, particularly as antidepressants.

EP 1177792 discloses, among others, compounds with the structure:
CH,

Ro '/\N/\/\N n—"a

Rin i X x""Q)
3

)‘\ / R5 R4
R X A

5
having dopaminergic activity - particularly as D4 receptor ligands - and useful for the
treatment of novelty-seeking disorders.
WO098/51668 discloses substituted piperidine derivatives of the formula:
10
R4
R3
N
[
R

which possess properties as mongamine neurotransmitter i.e. dopamine, serotonin,

noradrenaline, reuptake inhibitors. The compounds are said to be useful in the treatment

of Parkinsonism, depression, pseudodementia, obesity, narcclepsy, drug addiction, and/or
15 abuse, attention-deficit hyperactivity disorders, senile dementia or memory dysfunctions.

In addition, it is known that compounds with formulae II (WO01/46145) and 11l
{W001/46146) possess dopaminergic stabillzer properties.

R1 R1
R2 R3
x’\ xAj
R2 RS

R4

20 Formula | Formula Il
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X is, inter alia, CH, R, is selected from the group consisting of OSQ,CF,, 0SC,CH;, SOR;,
SO;R;, COR;, CN, NO,;, CONHR,, CF; (proviso X is CH or C) F, Cl, Br, I {wherein R4 is as
specified below);

Ry is selected from the group consisting of C;-C, alkyl, allyl, CH;SCH;, CH;CH>OCH;,
CH,CH,CH,F, CHCF,, 3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl, or

-(CH,)-R4 (wherein R, is as specified below);

Rs is selected from the group consisting of C,-C; atkyl, CF3, or N(R;},;

R4 is selected from the group consisting of C3-C4 cycloalkyl, 2-tetrahydrofurane, 3-tetra-
hydrofuran.

In formula 1I;

X is, inter alia, CH, R, is selected from the group consisting of OS0,CF;, OSO,CH,4, SOR,,
SO;R;, COR;, CN, NO;, CONHR;, CF;3, F, Cl, Br, I (wherein Ry is as specified below), 3-
thiophene, 2-thiophene, 3-furane, 2-furane;

R; is selected from the group consisting of F, Cl, Br,'I, CN, CF;, CH5, OCH;, OH, NH;

"Ry and R, are independently H or C,-C, alkyl

Rs is selected from the group consisting of C,-C4 alkyl, allyl, CH;SCH;, CH;CH,0CH,,
CH,CH,CH.F, CH,CF5, 3,3,3-triflucropropyl, 4,4,4-trifluorabutyl, or

-(CHa)-Re;

Re is selected from the group consisting of C3-Cg cycloalkyl, 2-tetrahydrofurane, 3-tetra-
hydrofurane.

R; is selected from the group consisting of C;-C; alkyl, CF3 or N{(R,);

However, neither W001/46145 (Formula [) nor WO01/46146 {(Formula II} disclose
pharmacology data for the 3,5 disubstitution in the phenyl ring disclosed in the present
invention. The following structure is known as an synthesis example in W001/46146
(Example 44 4-[3-fluoro-5-(triflucromethyl)phenyl-]1-propylpiperidine).

Exemple 44 in
WO011/46146

In addition, there is no guidance in neither W001/46145 (Formula I) nor W0O01/46146
(Formula II) how to obtain potent dopaminergic stabilisers.

There remains a need for new pharmaceutically active compounds, especially useful in
treatment of disorders in the central nervous system, having increased potency as
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dopaminergic stabilisers. It Is also desirable that any such pharmaceutically active
compound has reduced propensity for side effects, particularly as regards cardiac
arrhythmia.

Summary of the invention

The object of the present invention is to provide new pharmaceutically active compounds,
especially useful in treatment of disorders in the central nervous system, having increased
potency as dopaminergic stabilisers (See Table 1, column 1} with a low prapensity to block
the hERG channel (see Table 1, column 2). These compounds have particular advantages
with respect to reduced side effects, particutarly cardiac side effects.

The 3,5-disubstitution in the present invention surprisingly improves the potency and
efficacy compared to alternative substitution patterns (e.g. 3,4-disubstitution in which the
4-position Is halogen) or mono substituted (3-position). In addition the compounds of the
present invention displays lower affinity for the hERG channel compared to compounds
from prior art.

The substances according to the present invention have been biclogically tested in the rat
where they have been found to act preferentially on dopaminergic systems in the brain.
They have effects on biochemical indices in the brain with the characteristic features of
dopamine antagonists. However, the substances according to the invention show no
inhibitory effects on spontaneous locomotion over a wide dose range. Further, the
substances according to the invention can induce a slight behavioural activation, in
particular when baseline locomotor activity is low. However, the substances in the present
invention inhibit the behavioural activation induced by psychostimulants and
psychotomimetics.

The substances according to the present invention display low paotency at inhibiting the
hERG channel, as measured by IC50 in & Rapid ICE assay (for details see experimental sec-

tion}, indicating a low risk for QT interval prolongation and arrythmia in man.

Detaiied Description of the Invention

The present invention relates to. new piperidines in the form of free base or
pharmaceutically acceptable salts thereof, pharmaceutical compositions containing said
compounds and use of said compounds in the manufacture of pharmaceuticals being

dopamine neurotransmitters and therapy.

More precisely, the present invention relates to piperidine compounds of Formula 1:

7
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N<
R

(1)

wherein R is selected from the group consisting of C,-C; alkyls and aliyl;
and pharmaceutically acceptable salts thereof.
In particular embodiments R is selected from the group consisting of n-propyl and ethyl.

A further aspect of the invention relates to 8 method for treating central nervous system
disorders by administering a therapeutically active amount of the compounds of formula 1
or a pharmaceutically acceptable salt thereof to a mammal, including human, suffering
from a central nervous system disorder. Additionally, the present invention relates to a
method for treating any disorders listed herein, by, administering a therapeutically active
amount of the compounds of formula 1 or @ pharmaceutically acceptable salt thereof to a
mammal, including human, suffering from said disorder.

Inclusion of two substituents on the aryl ring of such compounds - one in the 3-position
{meta 1) and the other in the 5-position (meta 2) - increases their potency in modulating
dopamine neurotransmission. The unprecedented Increase in potency of these 3,5-
disubstituted compounds as compared to the mono-substituted, or the 3,4-disubstituted
compounds Is illustrated in TABLE 1.

In addition, the 3,5 disubstitution in the present invention is found to decrease side effects
relating to cardiac arhythmia, as measured by the effect of these compounds on the hERG
potassium channel {Rapid Ice). The unprecedented reduction in side effects of such
substituted compounds is illustrated in TABLE 1,

Table 1: Effects of compounds in the present invention on reduction of amphetamine-induced
hyper-locomotion (estimated EDsp vaiues) and affinity for the hERG ion channel (ICSO values).
Comparative examples from prior art is also included. For methods and statistical calculations see the
enclosed tests,

PCT/EP2(006/009866 \‘\/L
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Comparative examples
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Q=5 52
@—O—\_ Not tested
Example 6 of WO01/46145
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- 1
o=\ —C N 610
Example 9 of W0O01/46146
F F
F o=
14
-~ 1500
F
Example 44 in WO01/46146
Exampies
0,/
c:"s
e 12
9800
F
Example 1
o,/
o"$
) 28
21670
; .
Example 2

* Effects of compounds in the present invention on reduction of amphetamine-induced hyper-

locomotion. Comparative examples from prior art is also included. For methods and statistical
calculations see the enclosed tests.

An important observation is that the presence of the F and SO,CH,y substituents in the

meta 1 and meta 2 positions in the phenyl ring improve the efficacy and potency of the

dopaminergic stabilizer compared to the mono or 3,4 disubstitution (e.g. Example 6 of
WO001/46145 and Example § of W0O01/46146), but also reduces the affinity for the hERG
10 channel. Such an outcome would not have been predicted as a general rule

One aim of the present invention is to provide new compounds for therapeutic use, and

more precisely compounds for modulation of dopaminergic systems in the mammalian

brain, including human brain. Preferably such compounds have lowered side-effects with

15 respect to cardiac potassium channel inhibition.
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Another aim of the invention is to provide compounds with therapeutic effects after oral
administration.

The preferred substituted structures are

1-ethyl-4-{3-fluoro-5-(methyisulfonyl)phenyl]piperidine
4-[3-fluoro-5-(methylsulfonyl)phenyl]-1-propylpiperidine
1-allyl-4-[3-fluoro-5-(methylsuifonyl)phenyllpiperidine

The compounds and compositions according to the present invention possess dopamine-
modulating properties and are useful in treating numerous central nervous system
disorders, including both psychiatric and neurological disorders. Particularly, the
compounds and their pharmaceutical compositions may be used in the treatment of CNS
disorders where the dopaminergic system is dysfunctional due to direct or indirect causes.

The compounds and compositions according to the invention can be used to improve all
forms of psychasis, including schizophrenia and schizaphreniform disorders as well as drug
induced psychotic disorders and bipoiar disorder. They can also be used in the treatment
of a condition selected from the group consisting of iatrogenic and non-iatrogenic
psychoses and hallucinoses.

Mood and anxiety disorders, including depression and obsessive-compulsive disease may
also be treated with the compounds and compositions according to the invention.

Compounds with modulating effects on dopaminergic systems may also be used to
improve cognitive functions and in the treatment of emotional disturbances reiated to
ageing, ncurodegenerative (e.g. Dementia and age-related cognitive impairment) and
developmental (such as Autism spectrum disorders, ADHD, Cerebral Palsy, Gilles de la
Tourette’'s syndrome) disorders as well as after brain injury. Such brain injury may be
induced by traumatic, inflammatory, infectious, neoplastic, vascular, hypoxic or metabolic
causes or by toxic reactions to exogenous chemicals, wherein the exogencus chemicals
are selected from the group consisting of substances of abuse, pharmaceutical
compounds, ang environmental toxins. The compounds and their pharmaceutical
composition are useful for treatment of a condition selected from the group consisting of
sleep disorders, sexual disorders, eating disorders, obesitas, and headaches and other
pains in conditions characterized by increased muscular tone. They may also be used in
the treatment of Alzheimer’s disease or related dementia disorders.

The compounds and compositions according to the invention may also be used in
behavioural disorders usually first diagnosed in infancy, childhood, or adolescence as well
as in impulse control disorders.

\b
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They can also be used for treating substance abuse disorders as well as disorders
characterized by misuse of food. '

Neurological indications include the use of the compounds and their compositions to
improve mental and motor function in Parkinson’s disease, dyskinesias (including L-DOPA
induced dyskinesias), and in related Parkinscnian syndromes, They may also be used to
ameliorate tics and tremor of different origins. Moreover, they may be used to relieve pain
in condittons characterized by increased muscle tone,

They can also be used in the treatment of Huntington’s disease and other movement
disorders as well as movement disorders induced by drugs. Restless legs and related
disorders as well as narcolepsy may also be treated with compounds according to the
invention.

The present invention also relates to the_ use of a compound of Formula 1 as shown above
wherein R is selected from the group consisting of C,-C; alkyls and allyl, or a
pharmaceutically acceptable salt thereof in the manufacture of pharmaceutically active
preparations for the treatment of a disorder of the central nervous system. The disorder
of the central nervous sysfem may be one or more of the disorders described above. In
particular embodiments of the use, R is selected from the group consisting of n-propy! and
ethyl.

The compounds according to the present Ainvention have been shown to display
dopaminergic stabilizer profile with improved petency (Fable 1). They have effects on
biochemical indices in the brain with the characteristic features of dopamine antagcenists,
e.g. producing increases in concentrations of dopamine metabolites. In rat Example 1
increases 3,4 dihydroxyphenylacetic acid (DOPAC) in striatum to 318 % of control at 100
umol/kg s.c.. Example 2 increases DOPAC to 292 % at 100 umol/kg s.c.

The compounds of this invention show no effects on spontaneous locomotion over a wide
dose range (1-100 umol/kg s.c).

In some cases, in particular when the baseline activity is low, they can induce a slight
behavioural activation. The behavioural activation is limited, not reaching the profound
increases in activity induced by direct or indirect dopaminergic agonists. On the other
hand, the preferred substances reduce the increase in activity induced by direct or indirect
dopaminergic agonists, i.e. d-amphetamine and congeners (Table 1).

Thus, the compounds of this invention show a dopaminergic stabilizer profile with
improved or retained potency (Table 1) compared to compounds of formuta 1 and I, In

<
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addition, the specific substitution pattern decreased the potency at inhibiting the HERG
channel.

Given the involvement of dopamine in a large variety of CNS functions and the clinical
shortcomings of presently available pharmaceuticals acting on dopamine systems, the
novel ciass of dopaminergic modulators presented in this invention may prove superior to
presently known dopaminergic compounds in the treatment of several disorders related to
dysfunctions of the CNS, In terms of efficacy as well as reduced side effects.

The compounds of the present invention have also been shown to display high metabolic
stability in rat liver microsomes measured as turnover at 15 minutes (Example 1 5%,
Example 2 0%,), and high oral biocavailability in rat, exemplified by Example 2 (around
85%).

These compounds are thus suitable for the preparation of orally administered
pharmaceuticals. There Is no guidance in the prior art how to obtain compounds with this
effect on behaviour and dopamine systems in the brain.

Pharmacology .
Evidence is available that dopaminergic neurotransmission in the CNS is disturbed In
psychiatric and neurological diseases. In many instances, for example in schizophrenia,
Parkinson's disease, Huntington’s disease, bipolar disorder and In dementia
pharmacotherapies based on antagonism or agonism at dopamine receptors are useful,
but not optimal. In recent years many efforts have been made in finding novel and
selective compounds for dopamine receptor subtypes (D1, D2, D3, D4, D5) with the aim
to improve efficacy and reduce side effects.

The present invention offers another principle for nove! therapeutics based on interactions
with the dopamine system. The invention provides compounds having, as their major
feature, stabilizing effects on the dopaminergic system in the brain.

Description of animal models used in the invention

The compounds according to the invention have effects on brain neurochemistry similar to
antagonists at dopamine D2 receptors (i.e. dose-dependent increases of the dopamine
metabolite DOPAC, in cortical, striatal and limbic brain regions). The compounds according
to the invention show no, or only limited inhibitory, effects on spontaneous locomaotion.
Under certain conditions they can induce a behavioura! activation. The behavioural
activation is limited, not reaching the profound increases in activity induced by direct or
indirect dopamine receptor agonists, However, the preferred substances reduce the
increase in activity induced by the indirect dopaminergic agonist d-amphetamine. The
increase in activity after treatment with d-amphetamine is a standard model of
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hyperdopaminergia (Table 1). In this model, dopaminergic neurotransmission is increased
by systemic administration of d-amphetamine at a dose that is sufficiently high to produce
a large increase in locomotor activity. The ability of a compound to antagoriize this
hyperactivity reflects anti-dopaminergic properties, which are part of the dopaminergic
stabiliser profile. Furthermore, antagonism of d-amphetamine induced hyperactivity is
widely used as a standard assay of antipsychotic activity {see Psychopharmacology 4th
Generation of progress Chapter 68, p 793-795).

Another animal model of antipsychotic activity is based on administration of the
glutamate antagonist MK-801. Glutamate antagonists (i.e. NMDA antagonists), can induce
psychoses in man (see Psychopharmacoclogy, 4th Generation of progress Chapter 101, p.
1205 and 1207) and induce behavioura! aberrations in animals. Thus, the ability of a drug
to affect schizophrenia and psychotic states can be measured using behavioural models
based on experimentally induced hypoglutamatergic states. In this study the NMDA
antagonist MK-801 (0.7 mg/kg i.p.) was used to create a hypoglutamatergic state where
the rats display abnormal, hyperactive behaviour. Compounds in the present invention
dose-dependently reverse the behavioural aberration induced by MK-801 (see Table 2).

It is known that the dopaminergic systems ¢f the brain interacts strongly with other
transmitter systems (see Psychopharmacology, 4th Generation of progress, Chapter 101,
pages 1208-1209). Such interactions can expiain the powerful effects of dopaminergic
stabilizers on the behavioural aberrations induced by the glutamate antagonist MK-801
although these aberrations are not primarily based on or caused by changes in
dopaminergic transmission.

Table 2. Effects of compounds from the present invention on Locomotor activity in MK-801 pre-
treated rats (0.7 mg/kg i.p. 90 minutes before test compound). The animals were placed in the
motility meters immediately after test compound administration and locomotor activity was recorded
between 30 and 60 minutes after administration {(counts/30 min £ SEM)

Control group MK-801 MK + example
0.7 mg/kg i.p. 100 pmol/kg
D°=.-5/ ) 47 £ 12 586301 9344 20858 + 4638
‘ (P=0.01)
-
F
Example 1
& 31 £5.6 58753 + 10982 24012 + 5511
O (p=0.03
F
Example 2
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Therapeutic use of dopaminergic stabilizers

The claimed invention provides compounds having, as their major feature, stabilizing
effects on the dopaminergic system in the brain. These compounds are useful for treating
CNS disorders in which the symptoms can be affected by dopaminergic functions. In
support of this assertion, please see the following references:

* In support of schizophrenia and psychosis, Applicants refer to Psychopharmacology 4th
Generation of progress Chapter 26, p. 295-301);

* Parkinson's disease (Psychopharmacology 4th Generation of progress Chapter 26, p 295,
Chapter 1479-1482);

* Anxiety disorders (Psychopharmacology 4th Generation of progress Chapter 21, p. 227
and 237, Chapter 111, p. 1317-1318 and 1320);

* Mood disorders (Psychopharmacology 4th Generation of progress Chapter 80, p. 921-
928; and

* Substance abuse {Psychopharmacology 4th Generation of proegress Chapter 25, p. 283
and 292, Chapter 66, p. 759-760, Chapter 147, p. 1725 (see also Nisell et a/, "Systemic
Nicotine-Induced Dopamine Release in the Rat Nucleus Accumbens is Regulated by
Nigotinic receptors in the Ventral Tegmental Area; Synapse (1994) 16: 36-44), Chapter
149, p. 1745-1747 and 1751-1752). Drugs abused by humans preferentially increase
synaptic dopamine concentrations in the mesolimbic system of freely moving rats Di
Chiara et al Proc Nat! Acad Sci USA 85, 5274, 198B. Drug addiction as a disorder of
associative learning. Role of nucleus accumbens shell/extended amygdala dopamine
Ann N.Y. Acad Sci 877, 461, 1999,

As shown by these references, the claimed conditions are recognized in the art as
diseases which concern dopaminergic neurotransmission,

Furthermore, pharmacological interaction with dopaminergic neurotransmission is widely
believed to be useful in the treatment of several CNS disorders, which are not generally
believed to be directly caused by disruptions in dopaminergic neurotransmission. For
example, the symptoms of Huntington's disease and other movement disorders ¢an be
treated with dopaminergic agents due to the involvement of dopamine in motor functions-
(see Psychopharmacology 4th Generation of progress, Chapter 26, p. 295-301). Likewise,
it is known that cognitive disorders (see Psychopharmacology 4th Generation of progress
Chapters 25, p. 292, Chapter 120, p. 1417 and 1420, Chapter 123, p. 1447 and 1452 and
1455-1457) autism (see Psychopharmacology 4th Generation of progress Chapter 142, p.
1653 and 1561), attention-deficit hyperactivity disorders (see Psychapharmacology 4th
Generation of progress Chapter 141, p. 1643 and 1649-1650), sexual disorders (see
Psychopharmacology 4th Generation of progress Chapters 65, p. 743-746 and Chapter 22,
p. 245 and 254) and eating discrders (see Psychopharmacology 4th Generation of

PCT/EP2006/009866 %
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progress Chapters 137, p. 1600, Chapter 138, p. 1609-1610 and 1612) may be treated
with agents strengthening dopaminergic transmission. Thus, the above references support
the argument that the compounds of the invention woulg be useful in the treatment of
such diseases.

It is widely recognised that inhibition of the HERG channel can induce severe cardiac side-
effects, including lethal arrythmia (J. Cardiovasc. Electrophysiol. 15, 475, 2004.; Eur. ). Pharm.,
450, 37, 2002.; Cardiovascular Research, 58, 32, 2003). Thus in the development of new CNS
pharmaceuticals, compounds with minimal affinity at the HERG channel, leading to a wide
safety margin, are sought.

METHODS OF PREPARATION

The compounds of the invention may be prepared as outlined below in Scheme 1.
However, the invention is not limited to these methods. The compounds may also be
prepared as described for structurally related compounds in the prior art. The reactions
can be carried out according to standard procedures’? or as described in the working
examples. The starting materials for the processes described in the present application are
known or may readily be prepared by conventional methods from commercially available
chemicals.

Persons skilled in the art will appreciate that, in order to obtain compounds of the
invention in an alternative and in some accasions, more convenient manner, the individual
process steps mentioned hereinbefare may be performed in a different order, and/or the
individual reactions may be performed at a different stage in the overall route {i.e.
chemical transformations may be performed upon different intermediates to those
associated hereinbefore with a particular reaction).

PCT/EP2006/009866 @L
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Ref.

1. Comprehensive Qrganic Transformations: A Guide to Functional Group .
Freparations
Richard C. Larock, 22 Qctober, 1999 Wiley-VCH
1SBN: 04711520314

2. March's Advanced Organic Chemistry: Reactions, Mechanizms, and Structures, Sth
Edition,
Michael B. Smith, Jerry March, January 15, 2001 Wiley-Intersciance
ISBN: D471585830

As ysed herein the teim C,;-Cy alkyl refers to an alkyl contafning 1-3 carbon atems in any
isomeric form, The vartous carbon moieties are defined as follows: Alkyl refers to an
atiphatic hydrocarbon radical and includes unbranched farms such as methyl, ethyl, n-
propyl,. Tha term “ally!” refers tao the group -CH;-CH=CH;.

The term “patiént” used herein refers to an individual [n need of the treatment according
to the invention.

Tha term “treabment” used herein relates ke both treatment in order ta cure or alleviate a
disease or a condition and to treatment in order to prevent the development of a discasa
or a condition. The treatment may either be performed in 2n acute or in a chronic way.

Both organlc and inorganic acid‘s can be employed to form non-toxic pharmaceutically
acceptable acid addition salts of the compounds accarding to the invention. Suitable acid
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addition salts of the compounds of the present invention include those formed with
pharmaceutically acceptable salts such as toluensulfonate, methanesuifonate, fumarate,
hydrochloride, hydrobromide, hydroiodide, nitrate, acetate, lactate, citrate, acid citrate,
tartrate, bitartrate, aliphatic, alicyclic, aromatic or heterocyclic carboxylate, succinate,
maleate, fumarate, gluconate, glycolate, saccharate, ascorbate, acetate, propionate,
benzoate, pyruvate, pamoate [i.e., 1,1'-methylene-bis-{2-hydroxy-3-naphthoate)],
phosphate, acid phosphate, sulphate or bisulfate salts, These salts are readily prepared
by methods known in the art. It is also to be understood that compounds of the present
invention can exist in solvated as well as unsolvated forms such as, e.g, hydrated forms.

The pharmaceutical composition containing a ¢compound according to the invention may
also comprise substances used to facllitate the production of the pharmaceutical
preparation or the administration of the preparations. Such substances are well known to
people skilled in the art and may for example be pharmaceutically acceptable adjuvants,
carriers and preservatives.

In clinical practice the compounds used according to the present invention will normally be
administered orally, rectally, nasally or by injection, in the form of pharmaceutical
preparations comprising the active ingredient either as a free base or as a
pharmaceutically acceptable non-toxic, acid addition salt, such as the hydrochloride,
lactate, acetate, sulfamate salt, in association with a pharmaceutically acceptable carrier.
The carrier may be a solid, semisalid or liquid preparation. Usually the active substance
will constitute between (.1 and 99% by weight of the preparation, more specifically
between 0.5 and 20% by a weight for preparations intended for injection and between 0.2
and S0% by weight for preparations suitable for oral administration.

To produce pharmaceutical preparations containing the compound according to the
invention in the form of dosage units for oral application, the selected compound may be
mixed with a solid excipient, e.qg. lactose, saccharose, sorbitol, mannito!, starches such as
potato starch, corn starch or amylopectin, cellulose derivatives, a binder such as gelatine
or polyvinyl-pyrrolidine, and a lubricant such as magnesium stearate, calcium stearate,
polyethylene glycol, waxes, paraffin, and the like, and then compressed into tablets. If
coated tablets are required, the cores, prepared as described above, may be coated with a
concentrated sugar solution which may contain e.g. gum arabic, gelatine, talcum, titanivm
dioxide, and the like. Alternatively, the tablet can be coated with a polymer known to the
man skilled in the art, dissolved in a readily volatile organic solvent or mixture of organic
solvents. Dyestuffs may be added to these coatings in order to readily distinguish between
tablets containing different active substances or different amounts of the active
compound.
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For the preparation of soft gelatine capsules, the active substance may be admixed with
e.g. a vegetable oil or polyethylene glycol. Hard gelatine capsules may contain granules of
the active substance using either the mentioned excipients for tablets e.g. lactose,
saccharose, sorbitol, mannitol, starches (e.g. potato starch, corn starch or amylopectin),
cellulose derivatives or gelatine. Also liquids or semisolids of the drug can be filled into

hard gelatine capsules. Examples of tablet and capsule formulations suitable for oral

administration are given below:

Tablet I mg/tablet
Compound 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0

Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0

Tablet II mg/tablet
Compound SO

Lactose Ph.Eur 223.75
Croscarmeltose sodium 6.0

Maize starch 15.0
Polyvinylpyrrolidone (S% w/v paste} 2.25
Magnesium stearate 3.0

Tablet III mg/tablet
Compound 1.0
Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0

Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0
Capsule mg/capsule
Compound 10

Lactose Ph.Eur 488.5
Magnesium 1.5

Dosage units for rectal application can be solutions or suspensions or ¢an be prepared in
the form of suppositories comprising the active substance in a mixture with a neutral fatty
base, or gelatine rectal capsules comprising the active substance in admixture with
vegetable oil or paraffin oll. Liquid preparations for cral application may be in the form of
syrups or suspensions, for example solutions containing from about 0.2% to about 20%
by weight of the active substance herein described, the balance belng sugar and mixture
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of ethanol, water, glycerol and propylene glycel. Optionally such liquid prepérations may
contain coloring agents, flavoring agents, saccharine and carboxymethylcellulose as a
thickening agent or other excipients known to the man in the art.

Solutions for parenteral applications by injection can be prepared in an aqueous solution of
a water-soluble pharmaceutically acceptable salt of the active substance, preferably in a
concentration of from 0.5% to about 10% by weight. These solutions may also containing
stabilizing agents and/or buffering agents and may conveniently be provided In various
dosage unit ampoules. The use and administration to a patient to be treated in the clinic
would be readily apparent to an ordinary skill in the art.

For intranasal administration or administration by inhalation, the compounds of the
present invention may be delivered in the form of a solution, dry powder or suspension.
Administration may take place via a pump spray container that is squeezed or pumped by
the patient or through an aerosol spray presentation from a pressurized container or a
nebulizer, with the use of a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluorcethane, carbon dioxide or other suitable gas.
The compounds of the Invention may also be administered via a dry powder inhaler, either
as a finely divided powder in combination with a carrier substance (e.q. a saccharide) or
as microspheres. The inhaler, pump spray or aerosol spray may be single or multi dose.
The dosage may be controlled through a valve which delivers a measured amount of
active compound.

The compounds of the invention may also be administered in a controlled release
formulation. The compounds are released at the required. rate to maintain constant
pharmacological activity for a desirable period of time. Such dosage forms provide a
sunply of a drug to the body during a predetermined period of time and thus maintain
drug levels in the therapeutic range for longer periods of time than conventional non-
controlled formulations. The compounds may also be formulated in controlled release
formulations in which release of the active compound is targeted. For example, release of
the compound may be limited to a specific region of the digestive system through the pH
sensitivity of the formulation, Such formulations are well known to persons skilled in the
art.

Depending upon the disorder and patient to be treated and the route of administration,
the compositions may be administered at varying doses. The dosing will also depend upon
the relation of potency to absorbability and the frequency and route of administration.
Such doses may be administered once, twice or three or more times daily. The compounds
of this invention can be administered to subjects in doses ranging from 0.01 mg to 500
mg per kg of body weight per day, although variations will necessarily occur depending
upon the weight, sex and condition of the subject being treated, the disease state being

PCT/EP2006/009866 ()6/
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treated and the particular route of administration chosen. However, a dosage level that is
in the range of from 0.1 mg to 10 mg per kg of body weight per day, single or divided
dosage is most desirably employed in humans for the treatment of diseases.
Alternatively, the dosage level is such that a serum concentration of between 0.1 nM to 10
KM of the compound is aobtained.

Any chemical formula or name given herein is meant to include all stereo and optical
isomers and racemates and mixtures thereof in any ratio. The various isomers can be
obtained by standard methods well known to persons skilled in the art, e.g. via
chromatography or fractional crystallisation. For example, cis/trans mixtures can be
separated into the individual sterecisomers by stereoselective synthesis. Enantiomers or
diastereomers may be isolated by separation of their mixtures, for instance by fractional
crystallisation, resolution or HPLC. Alternatively separation can be afforded by
derivatisation with a chiral reagent. Stereocisomers may be made by stereoselective
synthesis from stereochemically pure starting materials under conditions which will not
cause loss of stereochemical integrity. All sterecisomers are included within the scope of
the invention.

The compounds of the present invention may be isolated in any level of purity by standard
methods and purification can be achieved by conventional means known to those skilled in
the art, such as distillation, recrystallization and chromatography.

The invention is further illustrated in the examples below, which in no way are intended to
limit the scope of the invention.

Example 1

4-(3-FLUORO-5-(METHYLSULFONYL)PHENYL]-1-PROPYLPIPERIDINE

To a solution of 4-f3-fluoro-5-(methylsulfonyl)phenyl]piperidine (0.5 g, 1.94 mmol) in
acetonitrile (5 ml) was added potassium carbonate (0.53 g, 3.83 mmol) and 1-
jodopropane (0.189 mi, 1.94 mmol) and the mixture was heated with microwave
irradiation for 20 min at 150 °C. The mixture was cooled to ambient temperature and
water (50 ml) was added. The aqueous residue was extracted with ethylacetate (3x50 mi)
and the combined organic phases was dried, concentrated, and purified by flash column
chromatography (ethylacetate/methanol, 1:1) to give the title compound (0.27 g, 46%).
The amine was converted to the hydrochioric acid salt and recrystallized from
ethancl/diethyl ether: M.p. 187-189 °C. MS m/z (relative intensity, 70 eV) 299 (M+, 3),
271 (15), 270 (bp), 147 (5) 133 (5).

Example 2:

1-ETHYL-4-[3-FLUORO-5-(METHYLSULFONYL)PHENYL]PIPERIDINE

v
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Preparation according to Example 1: 4-{3-fluoro-5-(methylsulfonyl)phenyl]piperidine (0.4
g, 1.55 mmol), acetonitrile (5 ml), potassium carbonate (0.42 g, 3.0 mmol), 1-iodoethane
(0.147 ml, 1.55 mmol). Yield: 0.28 g (63 %). The amine was converted to the
hydrochloric acid salt and recrystallized from ethanol/diethyl ether: M.p. 176-178 °C. MS
m/z (relative intensity, 70 eV) 285 (M+, 15), 284 (16), 271 {16), 270 (bp), 84 (15).

Synthesis of intermediates used in the above Examples are described in the
preparations below,

Preparation 1:

1-BROMO-3-FLUORO-5-(METHYLTHIO)BENZENE

To a solution of 1-broemo-3,5-difluorobenzene (5.0 g, 25.9 mmol} in dimethyiformamide
(40 ml) was added sodiumthiomethylate {1.81 g, 25.9 mmol), and the mixture was heated
to 150 °C for 10 min. The reaction mixture was brought to ambient temperature,
quenched with saturated aqueous ammonium chloride (100 ml) and extracted with
ethylacetate (3x100 ml). The combined organic phases was dried and concentrated in
vacuo to receive the pure title compound (3.84 g). MS m/z (rel. intensity, 70 ev) 222
(M+, 100), 220 (M4, 100), 189 (49), 187 (50), 126 (75).

Preparation 2:

TERT-BUTYL 4-[3-FLUORO-5-(METHYLTHIO)PHENYL]-4-HYDROXYPIPERIDINE-1-
CARBOXYLATE

To a solution of 1-bromo-3-flucro-5-(methyithio)benzene (3.7 g, 16.7 mmol) in dry
diethylether {100 ml), under nitrogen, at -78 °C was added dropwise n-butyl lithium (2.5
M in hexane, 6.7 ml, 16.7 mmol). The mixture was stirred for 30 min at -78 ©C and then
brought to =20 °C for 2 min and cooled again to -78 2C. To the resulting mixture at -78
°C, a solution of 4-Boc-1-piperidone (3.3 g, 16.7 mmol) in dry diethylether (50 ml) was
added drop wise. The mixture was stirred at -78 °C for 10 min and then brought to
ambient temperature. The reaction mixture was quenched with saturated agqueous
ammorﬁum chloride (100 ml) and extracted with ethylacetate (3x100 ml). The ¢combined
organic phases was dried, concentrated, and purified by flash column chromatography
(isooctane/ethylacetate 2:1) to give the title compound (3.76 g). MS m/z (rel. intensity,
70 eV) 341 (M+, 7), 285 (11), 241 (11), 196 (4), 57 (bp).
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Preparation 3:

TERT-BUTYL-4-[3-FLUORQ-5-(METHYLSULFONYL)PHENYL]-4-HYDROXYPIPERIDINE-1-
CARBOXYLATE

To a solution of tert-butyl 4-[3-fluoro-5-(methylthic)phenyl]-4-hydroxypiperidine-1-carb-
oxylate {3.66 g, 10.6 mmol) in carbontetrachtoride (13 ml), acetonitrile (13 ml) and water
(26 ml) , was added sodium periodate (6.8g, 31.8 mmol) and ruthenium frichioride (3 mg,
0,05 mol%) and the mixture was stirred for 20 min, at ambient temperature. Water was
added and the product was extracted \(vith ethylacetate (3x100 ml). The combined organic
phases was dried and concentrated in vacuo to receive the pure title compound (3.3 g).
MS m/z (rel. intensity, 70 eV) 373 (M+, 0), 273 (25), 255 (74), 133 (28), 56 (bp).

Preparation 4:

4-[3-FLUORO-5-(METHYLSULFONYL)PHENYL]-1,2,3,6-TETRAHYDROPYRIDINE

A mixture of tert-butyl 4-[3-fluoro-5-{methylsulfonyl)pheny!]-4-hydroxypiperidine-1-
carboxylate (3.3 g, 8.8 mmol) and polyphosphoric acid {20 ml) was heated at 120°C for 3
h. The mixture was poured on to ice and was basified with 5 M sodium hydroxide. The
mixture was extracted with ethylacetate (3x100 m!) and the combined organic phases was
dried (MgSQ,), evaporated and purified by flash column chromatography (methanol
/ethylacetate 1:1) to give the title compound (2.02 g). MS m/z (rel. intensity, 70 eV) 255
(M+, bp), 254 (50), 251 (87), 172 (87), 146 (53).

Preparation 5:

4-[3-FLUORO-5-(METHYLSULFONYL)PHENYL]PIPERIDINE

A mixture of 4-[3-fluore-5-(methylsulfonyl)phenyl]-1,2,3,6-tetrahydropyridine (2.02 g,
7.9 mmol), palladium on carbon (0.56 g) and formic acid {1.9 mli) in isopropyl alcohol (60
ml) was hydrogenated at 50 psi for 24 h under hydrogen. The reaction mixture was
filtered through a pad of celite and the filtrate was concentrated and evaporated to
dryness to give 1.66 g of crude product. MS m/z (relative intensity, 70 eV) 257 (M+, bp),
256 (80), 133 (21), 69 (25) 56 (99).

The following tests were used for evaluation of the compounds according to the invention.

In vivo test: Behaviour

Behavigural activity was measured using eight Digiscan activity monitors (RXYZM (16)
TAO, Omnitech Electroni¢s, Columbus, OH, USA), connected to an Omnitech Digiscan
analyzer and a Apple Macintosh computer equipped with a digital interface board (NB DIO-
24, National Instruments, USA). Each activity monitor consisted of a quadratic metal
frame (WxL 40x40 cm) equipped with photobeam sensors. During measurements of
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behavloural activity, a rat was put in a transparent acrylic cage {(WxLxH, 40x40x30 cm}
which in turn was plaged in the activity monitar, Each activity monitor was equipped with
three rows of infrared photobeam sensors, each row consisting of 16 sensors. Two rows
were placed along the front and the side of the floor of the cage, at a 20 angle, and the
third row was placed 10 cm above the floor to measure vertical activity, Photobeam
senzors were spaced 2.5 o apart. Each actlvity monitor was fitted in an identical sound
and light attenuating box containing a weak house light and a fan,

The computer saoftware was written using object orlented programming {LabVIEW?,
Mational instruments, Austin, TX, LSA}.

Behavipural data from each activity monlter, representing the position (horizontal centre
of gravity and vertical activity) of the animal at each time, were recorded at a sampling
frequency of 25 Hz and collected using a custom written LABView™ application. The data
from each recording session were stored and analyzed with respect to distance traveled.
Each behavioural recording session lasted &0 min, starting approxirmnately 4 min after the
injaction of test compound. Similar behavioural recording precedures were applied for
drug=naive and drug pre-trested rats. Rats pretreated with d-amphetamine were given 3
dose nf|115 my/kg i.p.. 10 min befare the recording session in the activity manitor. Rats
pretreated with MK-801 were given a dose of 0.7 mofkg i.p.. 90 min befare the recording
session in the activity monitor. The results are presented as counts/&0 minutes, or
counts/30 minutas, in arbltrary tength units. Statistical comparisons were carried out using
student’s t-test vs the control group. In MK-B01 or amphetamineg pre-treated anlmals,
statistical comparisons were made vz the MKBD1 or d-amphetamine contrals, respectively.

ED«, values for reduction of ampbetamine-induced hyperdocormotion are calculated by
curve fitting. For most compounds, the evaluation is based en 16 amphetamine pre-
treated animals over the dose range 0, 11, 33 and 100 pmolf/kg s.2. in ong single
experiment, with complementary doses in separate experiments. Calculations are based
on distance during the last 45 minutes of one hour of measurement. The distances are
nermalised to amphetamine-cantrat and fitted by least square minimization to the function
“End-{End-Contral)/(1+{dosefEDs;)}* "), The four parameters are fitted with the
restfi::tinm: EDsp>D, Q.5<Slope<3, End>0% of control. To estimate confldence levels fq]-
the parameters, the fit is repeated 100 times with a random evenly distributed squared
welght (0 to !} for every measurement value. Presented EDgg-ranges cover 95% of these

values.

In vivo test: Neurochemistry

After the behavioural activity sessions, the rais were decapitated and their brains rapidly
taken -out and put on an ice-cold petri-dish. The limbic Torebrain, the striatuom, the frontal
cortex and the remaining hemispheral parts of each rat were dissected and frozen. Each
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brain part was subseguently analyzed with respect to its content of monocamines and their
metabglites.

The mongamine transmitfer substances (WA (noradrenaltne), DA {dopamine), 5-HT
fserotonin)) as well 2= their amine {NM fnormethanephrine), 3-MT {3-methoxytyramine})
and acld (DOPAC (3,4-dihydroxyphenylacetic acid), 5-HIAA {(5-hydroxyindoleacetic acid),
HYA4 (homovanillic acid)) metabolites are guantified in brain tissue homogenates by HPLC
separations and ¢tectrochemical detection.

The analytical method is based on two chromatographic separations dedicated for amines
or acids. Two chromatographic systems share a common auto injector with a t0-port
valve and bwa sampfe loops for simultaneous injection on the two systems. Both systems
are squipped with a2 reverse phase column [Luna C18(2), dp 3 pm, 50*2mm 1.4,
Phenamensx) and electrochemical detection is accomplished 2t two potentials on glassy
carbon electrodes (MF-1000, Binanalytical Systems, Inc.}. Via a T-cannection the calumn
effluent is passed to the detection cell or to waste. This is accomplished by two solenoid
valves, which block either the waste or detector outlet, By not letting the chromatographic
front reach the detector, betier detection conditions are achieved. The agueous mahile
phasa (0.4 mil/min) for the acid system contains Citric Acld 14 miM, Sodium Citrate 10 miM,
MeOH 15% (v/v) and EDTA 0.1 mM. Detection potentials relative to Ag/agCl reference is
.45 and 0.60%, The aqueous ion pairing mobile phase (0.5 mi/min} for the amine system
contains Citric Acid 5 mM, Sodiumn Citrate 10 'ﬁiH, MeQH 9% {v/v), MeCN 10.5% [v/v).
Decane Sulfonic Acld 045 ;mM, and EDTA 0.1 mM. Detection potentials relative to AgtagCl
reference is 0.45 and .65V

In vivo test: Oral binavaitabilit

Experiments are pevformed 24 hours after implantation of arterfal and vencus cethetars.
Test compound s adiministared orally at 12.5 pmel/kg or intravenously at 5 pmol/kg using
the venous catheters, n=3 per group. Arterial biood samples are then takan during eight
hours at &, 3, 9, 27, 60, 120, 180, 240, 300 and, 360 mihutes after administration of the
test compound. The oral bivavailability was calculated as the ratlo of the AUC (Area under
curve) obtained after oral administraticn over the AUC obtained after intravenous admini-
stration far each rat. The parameter AUC was caloulated according bo the following:

AUC the area under the plasma concentration versus time curve from time zers ta the
last concentration measured {Clast), calculated by the log/linear trapezeidal methad.

The levels of test compound are mezsured by means of liguid chromatography-rmass
spectrometry  (LC-MS). {Hewlett-Packard 1100MSD  Series}. The module include a
guaternary pump system, vacuum degasser, thermostatted autosampler, thermostatted
column compartment, diode array detector and API-ES spray chamber, Data handling was
performed with a HP ChemStation rev.A.08.03. system. Instrurnent settings:M50 mode:
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Selected ion menitoring (SIM) MSD polarity: Positiv Gas temp: 350 °C Drying gas: 13,0
I/min Mebulizer 9as: 50 psio Capillary voltage: 5000 ¥V Fragmentor voltage: 70 W
Analytical calumn: Zorbax eclipse XDB-CB (4.6*150 mm, 5 um) at 26°C. The mobile
phase was acetic acid (3.03%) (solvent A) and acetgnitrile {solvent B). Tha flow rate of
the mabile phase was 0.8 mi/min. The elutlan was starting at 12% of solvent B isocratic
for 4.5 min, then increasing linearly to 80% ovar 4,5 min.

Extractions procedure: Plasma samples (0.25-0.5% ml} were diluted with water to 1 mi, and
60 pmol (100 pl) internal standard (-)-05U6241 was added. The pH was adjusted to 11 by
the addition of 25 pl saturated aqueous sodium carbonate. After mixing, the samples ware
extracted with 4 ml dichlaramethane by shaking for 20 min, The arganic layer waé aftar
centrfugation transferred {2 a smallar tube and evaporated to dryness under a stream of
nitrogen. The residue was then dissolved in 120 pi mobile phase {acetic acid (0.03%):
acetonitrile, 95:5) For LC-M5 analysis {10 pl injected). The szelective ion (MH*) was
manitored for each Example, and MH* 225 for {-}-0506241 ({3-[3-[ethylsulfonyliphenyl]-
1-propvlpiperidine}.

A standard curve aver the range of 1-500 pmol is prepared by adding appropriate
amounts of test compound to blank plasma samples.

In vitro test: Metabolic stabifity in rat liver microsomes

Rat liver microsomes were isolated as described by Farlin (1980} Effects of Clophen ASO,

I-methvicholantrene, pregnersione-1Gag-carbonitrils and Phenoharbttal on the hepatic

micresamal cyfochrome P-450-dependent mongoxygenaser system in rainbow trout,

salmo garrdneri, of different 3ge and sex. Tox Appl Pharm. S4(3) 420-430Q, with mincr‘
madifications e.g. 3 mb/g Hver of & 0.1 M Na/iK*PO, buffer with Q.15 & KCI, pH 7.4,

(buffer 1) was added before homogenisation, the homogenate was centrifuged far 20 min-

utes instead of 15, the supernatant was ultracentrifuged at 100.000 g instead of 105,000

g and the peltet from the ultracentrifugation was re-suspended in 1 mL/g liver of 20% v/v

87% glycerol in buffer 1.

1 pL of, 3.2 or 1 mM test substance diluted in water and 10 pL 20 rag/ml rat liver micro-
some were mixed with 149 pl 37°C buffer 1 and the reaction was started by addition of 40
pL 4.1 mg/mL NADPH. After 0 or 15 minutes incubation at 37%C in a heating block {LAB-
LINE, MULTI-BLOK Heater or labdyou, TS5-100 Thermo shaker at 700 rpm) the reaction
was stopped by addition of 100 pL pure acetoritrile. The protein precipitation was then
removed by rejecting the pellet after centrifugation at 10.000 g for 10 minutas (Heraeus,
Blafiige frescol in 4°C, The fest compound was analysed using HPLC-MS {Hewlett-Packard
1100MS0D Series) with & Zorbax SB-C18 column (2.1*150 mm, 5 pm) using 0.03% formic
acid and acetenitrile as mobile phase {(gradient) or a Zorkax Colipse XDB-C18 {3*75 mm,
3.5um) using 0.03% acetic acid and acetonitrile as mobile phase (gradient). Tha 15 min
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turnover was calculated as the fraction of test compound ellminated after 15 minutes,
expressed in percent of O min levals, e 100*[conc test compound at @ min — concentra-

tiop at 15 min] / cone at Q min.

Preparation of liver microsomes was performed as describad in Firlin {1980). Protocols for
Incubation with liver microsomes are provided in Crespi & Stresser (2000}, and Renwick et
al (2001).

Crespl C‘L; and DM Stressser (2000). Fluorometric screening for metabolism based drug-
drug interactions. J. Pharm. Tox. Meth. 44. 325-331

Forlin L. {1980} Effects of Clophen AS0, 3-methylcholantrene, pregnenclone-16aq-
carbanitrile and Phenobarbital on the hepatic microsomal cytochrome P-£50-depandeant
monaoxygenaser system in rainbow trout, salmo gairdneri, of different age and sex. Tox
Appl Pharm. 54(3) 420-430

Renwick, AB et al. (2001}, Metabolism of 2,5-bis(trifuoromethyl}-7-benzyloxy-4-
trifluoremethylcoumarin by human hepatic CYP isoforms: evidence for selectivity towards
CYP3A4. Xenobickica 31(4): 187-204

hERG affinity

Assessment of hERG affinity by rapid ICE™ was parformed by Quintiles Limited, Research
Avenue South, Heriot-Watt University Research Park, Riccartan Edinburgh, Scotland. Rapid
ICE TM (Rapid Ion Channel Electrophysiology) is an automated patch-clamp assay utilising
the PatchXpress 70008 systerm {Axon Instruments). Rapid ICE TM assesses the effect of
test suhstances an HERG tail current recorded from HEK293 cells stably transfected with

HERG cDNA. Compounds that inhibit HERG current have been shown te prolong the car-

diac action potentlal and hencs QT interval in man.

HERG.T.HEK {HEXKZ223 cells stably transfected with HERG cDNA) were obtained fraom the
University of Wisconsin. These cells are held in cryogenic storage at Quintiles and also
maintained in culture. The cells are continucusly maintained in and passaged using mini-
murm gssent’tal madium supplementad with 10% foetal bovine zerum, 1% non-essentlal
aming acids, 1% sodivm pyruvate and 0.4 mg/m! geneticin,. For use in Rahid ICE T™ stud-
ies, 4 ml of the cells are placed [nto falcon twbes at a density of 2.5 x 10 5 /ml. The falcon
tubes are stored in a humidified, gassed {5% CO02) incubator at 379C and c2lls are used
within 2.5 h of storage. Just prior to experimentation, these cells are centrifuged at 1000
rpm for 1 min, the suparnatant decanted and the celis re-suspendad in 150 pl of bath so-
lution in @ 1.5 ml eppendorf tube.
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The PatchXpress system Is primed with appropriate extracellular {bath} and intracellular
[ pipette) solutions prigr to conducting a study, A 16 well sealchip {Sealchipls, Aviva Bio-
sciences Corp) is loaded into the system and primed before preparing cells in the bath
solution suspension. The c2ll eppendart is placad into the designated position and the pro-
cedure commences with the brituration and dispersign of cells into each well {recording
chamber) of the sealchip. The PatchXpress systern follows the general principles of con-
ventional whole-cell patch-clamping: a high resistance seal is formed between the patch
electrode and an individual cell, the membrare across the electrode tip is ruptured and the
whole-cell patch-clamp configuration is established. [If the guality of the cell is judged to
be poor, the experiment may be terminated at this point and if necessary, the process
repeated on another sealchip.

Once a stable patch has feen achieved, recording commenses in vaitage-clamp mode,
with the cell inltially clamped at -80 mVy. The standard voltage profile is as follows: step
from -B0 mvy to -50 mV for 200 me, +20 mY for 4.8 5, step to -50 mv 1or S 5 then step to
the helding potential of -80 mV. The step from -80 mV to the test command {420 mV)
results_in an outward current (i.e. current flows out of the cell) and the step fram the test
command {+20 mV) to -50 m¥ resufts in the tail current (the tall current represents deac-
tivation of the current over time). Tail current values are extracted. Each value represents
the average current recorded from 4 sequentlal voltage pulses. For each celi the effects of
the test substance is determined by calculating the residual current {% contrel) compared
with vehicle pre-treatment,

An [C50 walue (pM), or other marker of potency, is estimated from the concentration-

response relationshlp.

PCTIEPZUUS/009566 3"{
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CLAIMS
1. Acompound of Formula L:
SO,CH,
B
‘__,./
F
N_,_R
o
(1)
wherein R is selected from the group consisting of C;-C; alkyls and allyl; and
pharmaceutically acceptable saits thereaf,
10
Z. A compound according to claim 1, wherain R is selected from the group consisting
of n-propy| and ethyl.
3. A compound accarding to any of clalms 1-2, selected from the group comprising:
15
L-ethyl-4-{ 3-Auoro-5-(methylsulfonyl }phenyl] piperidine
#4-[3-fluore-5-{methylsulfonyl)pheny!]-1-propytpiperidine
1-allyl-4-[3-Auorp-5-{methylsulfony!)phenylpiperidine
20 4. A compound according o any of claims 1-3 for treatmert of a disorder of the
central nervous system.
5. Use of 3 compound according to formula 1
S0O,CH,
F
N“R
25
{1)

wherein R Is selected from the group consisting of C,-C; alkyls and allyl; or a
pharmaceutically acceptable salt thereof In the manufacture of pharmaceutically active
30  preparations for the treatment of & disorder of the central nervous system.
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10.

11.

12.

13,

14.

15,

28
Use according to daim 5, wherein R is selectad from the group consisting of n-
propyl and ethyl.

A pharmaceutical composition compnising & compeund according to any of claims
1-3 and one or more pharmaceutically acceptable carders or diluents.

A pharmaceutical compesition according to claim 7, for treatment of a disorder of
the centrai nervous system.

A pharmaceutical compasitlon according to claim 7, for treatment of movement
disorders selected from the group consisting of, Parkinson's disease, Parkinsanism,
dyskineslas finciuding L-DOPA induced dyskinesias), dystonias, tics, tremor, and
Huntington disease.

A pharmaceutical tomposition according to claim 7, for treatment of a condition
selected fram the group consisting of iatrogenic and non-iatrogenic psychoses and
hallucinoses,

A pharmaceutical compasition according to claim 7, for treatment of a condition
selected from the group consisting of schizophrenia and  schizophreniform
disorders and bipolar diserder.

A pharmacautical composition accerding to caim 7, for treatment of 2 condition
selectad from the group consisting of mood and anxiety disorders, depression and
obsessive-rompulsive disease.

& pharmaceutical composition according to cdam 7, for treatment of
neurodevelopmental disorders selected from the group consisting of Autism
spectrum disorders, ADHD, Cerabral Palsy, Gilles de 1z Tourette’'s syndrome and
neurodegengrative disorders seizcted from the group consisting of Dementla and
age-related cognitive impairment.

A pharmaceutical composition according to claim 7, for treatment of a condition
selected from the group consisting of sleep disorders, sexual disorders, eating
disorders, obesitas, and headaches and other pains in conditiaons charactarized by

Increasaed musgular tone.

A pharmaceutical composition according to claim 7 for improverment of motor
functions, cognitive functions and related emational disturbancas, and after brain
injury  induged by treumatic, inflammatory, infecticus, neoplastic, vascular,
hypoxic or metabolic causes or brain injury induced by toxic reactions to

PCT/EL2006/009866 %
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exogenous chemicals, wherein the exogenous chemicals are selected from the
group consisting of substances of abuse, pharmaceutical compounds,
environmental toxins.

A pharmaceutical composition according to claim 7 for treatment of a disorder
related to substance abuse.

A pharmaceutical compaosition according to claim 7 for treatment of Aizheimer’s
disease or related dementia disorders.

Method for treating central nervous system disorders by administering a
therapeutically active amount of a compound according te claims 1-3, to a
mammal, including human being, suffering from such a central nervous system
disorder,

Method according to claim 18, for treating a disorder defined in one or more of
claims 7-17.

PCT/EP2006/009866 %—
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FENIL-PIPERIDINAS 3,5-DISUSTITUIDAS COMO
MODULADORES DE LA NEUROTRANSMISION DE DOPAMINA

DESCRIPCION

Campo de la invencion
La presente invencion sc  refiere a  novedosos moduladores  de
neurotransmision de dopamina y, mas especiticamente, a novedosas fenil-

piperidinas disustituidas y su uso.

Antecedentes de Ia invencion

La dopdnum es un newotransmisor en ¢l cerebro.  Desde este
descubrimiento, hecho en la década de los afios 50, se ha cxplomdo
intensamente la funcién de la dopamina en el cerecbro. A la fecha, esia bien
establecido que la dopamina es esencial en varios aspectos de la funcion
cerebral, incluidas las funciones motoras, cognitivas, sensoriales,
emocionales y autonomas (por ejemplo, regulacién del apetito, temperatura
corporal, suefio). Por lo tanto, la modulacion de la funcion dopami nérgica
puede ser benéfica en el tratamiento de una amplia gama de trastornos que
afectan las funciones cerebrales. De hecho, medicamentos que actdan
directa o indirectamente en los receptores centrales de- dopamina se usan
comunmente en el tratamiento de trastornos nerviosos y psiquidtricos, por
cjemplo enfermedad de Parkinson y esquizofrenia. Sin embargo, productos
tarmacéuticos disponibles actualmente pueden tener efectos secundarios
graves. [Por ¢jemplo, los antagonistas de dopamina son conocidos por
inducir efectos sccundarios motores (extrapiramidales; EPS) y efectos
sccundarios mentales (por cjemplo, anhedonia, disforia y deterioro
cognitivo), y los agonistas dopamindrgicos son conocidos por inducir
discinesias y psicosis (Goodman and Gilman's the Pharmacological Basis of
Therapeutics, 9th ed. /McGraw-Hill, USA. Chapter 18, p 407 - 416, Chdplu
22, p 509-512, p 515-510).

AL
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Un enfoque, adoptado por muchos investigadores para mejorar la cficacia y
reducir los efeclos secundarios de los productos rFarmacéuticos
dopaminérgicos, es desarrollar novedosos ligandos de receptor de dopamina
coﬁ selectividad en subtipos especificos de receptor de dopamina o con
selectividad regional. Adn otra clase de compuestos, que actuan a través de
sistemas de dopamina dcl cerebro, son estabilizadores dopaminérgicos, que
han demostrado ser utiles en el tratamiento de trastornos nerviosos y
psiquiatricos (A. Ekesbo, PhD Thesis, Uppsala University, Sweden
Functional consequences of dopaminergic degeneration, clinical and
experimental studies using a novel stabilizer of dopaminergic systems:
Ekesbo et al, (-)-OSU6162 inhibits levodopa-induced dyskinesias in a
monkey model of Parkinson's discase, Neuroreport, 8, 2567, 1997, Tedroff
et al. Long-lasting improvement in motor function following (-)-QSU6162
in a patient with Huntmgton's diseasc. Neuwrology, 22; 53 1605-6, 1999,
Gefvert O. et al, (-)-OSU6162 induces a rapid onset of antipsychotic effect
after a single dose. A double-blind placebo-controlled pilot study
- Scandinavian Society for Psychopharmacology, 41" Annual Meeting,
Copenhagen Denmark Nordic Journal of Psychiatry 54/2 93-94, April
2000: Carlsson et al. Annu. Rev. Pharmacol. Toxicol., 41, 237, 2001;

Carlsson et al. Current Medicinal Chemistry, 11, 267, 2004).

Otro compuesto dopaminérgico, que se ha denominado un estabilizador del
sistema dopamina-serotonina, asi como un agonista de receptor DA ),
parcial, es el compuesto antipsicOtico, recientemente lanzado, aripiprazol
(Burns et al, Pharm. Exp. Ther, vol. 302, 381, 2002.). Mis ain, compuestos
denominados estabilizadores = dopaminérgicos se han descrito  en
W0O01/46145, WO01/46146, Pettersson et al. The devclopment of ACRI16.
A new class of dopaminergic stabilizers. Society for Neuroscience 32"
Annual Meeting, Abstract 2002, Vol, 28 part 1 1028, Orlando USA 2002,
and Nyberg et al Etficacy and tolerability of the new dopaminc stabiliser

ACR16 a randomised placebo-controlled add-on study in patients with

28
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schizophrenia  12th  BIENNIAL ~ WINTER ~ WORKSHOP  ON
SCHIZOPHRENIA, 7-13 February 2004, Davos, Switzerland. '

Los efectos  farmacologicos tipicos, QUe son caracleristicos de los
estabilizadores dopamincrgicos como se describe en WQOQO01/46145,
WQOO01/46146 y Pettersson et al. 2002, se pueden resumir en: 1) mayor
recambio ("increased turnover') de dopamina cn las areas terminales de
las proyecciones dopaminérgicas ascendentes del cerebro mamifero; 2)
ausencia de efectos conductuales, o solamente efectos conductuales débiles
en ratas tratadas de otra manera; y 3) inhibicion de los efectos conductuales

inducidos por compuestos psicocstimulantes o psicotomiméticos en la rata.

En la presente invencion esto sc  designa perfil de estabilizador

dopaminérgico.

Es sabido que ciertos compuestos farmacéuticamente activos, que se
emplean en el tratamiento de trastornos nerviosos y psiquiatricos
(especialmente compuestos anti-psicdticos y antidepresivos) pueden tener

efectos . indescados sobre aquellos canales cardiacos de potasio, que se

encuentran implicados en la repolarizacion eléctrica de las células -

cardiacas, designados comunmente canales hERG (Czinal ‘de potasio
dependiente de voltaje codificado por el gen relacionado cther-a-go-go
humano . - ether-a-go-go related gene encoded voltage-dependent
potassium channel) o canales lg, (corriente de potasio de rectificacion
tardia con activacion rapida). Medicamentos que bloguean estos canales
pueden inducir arritmia ventricular (Torsade de Pointes, TdP), la cual lleva
a una muerte stbita en sujetos por lo demas sanos. La indicacién de que un
medicamento podria tener efectos indeseados sobre la repolarizacion
cardiaca sc aprecia por la prolongacion del intervalo QT del
electrocardiograma, que se considera un marcador sustituto del riesgo de
TdP. Se ha retirado del mercado un niimere de medicamentos debido a los

efectos secundarios inaceptables relacionados con la arritmia cardiaca (J.

H
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Cardiovasc Electrophysiol. 15, 475, 2004., Eur J. Pharm., 450, 37, 2002,
Cardiovascular Rcsearch, 58, 32, 2003)

Esta invencion se refiere al campo del tratamiento de mamiferos que sufren
de trastornos del SNC, en los cualcs los sintomas pueden estar influidos por
funciones dopaminérgicas, donde el tratamiento comprende administrar al
citado mamifero una cantidad de un nuevo tipo de compuesto, con un perfil
de estabilizador dopaminérgico. Ademas, los compuestos exhiben baja
afinidad en canales cardiacos de potasio, reduciendo el riesgo de efectos

secundarios cardiacos graves.

Descripeion del Arte Previo

En el arte previo se¢ han divulgado compuestos pertenccicntes a la clase de
4-(fenil)-N-alquil-piperidinas sustituidas. Entre estos compuestos, algunos
son inactivos en ¢l SNC, algunos exhiben perfiles farmacologicos
serotonergicos o serotonérgicos/dopaminérgicos mixtos, mientras algunos
son agonistas totales o parciales de receptor de dopamina o antagonistas,

con alta afinidad para receptores de dopamina.

Se conoce un nimero de derivados de 4-fenilpiperidina.  EP0369887

“divulga  4-(meta-trifluorometilfenil)-1,2,3,6-tetrahidropiridinas  sustituidas

para el tratamiento de ansiedad. WQO00/03713 divulga un método para el
tratamiento de esquizofrenia y otras disfunciones del sistema de dopamina

usando 1-metil-4-fenil-1,2,3,6-tetrahidropiridinas sustituidas. .

Glennon et al. (Patente de los Estados Unidos 6,057,371) reivindican un
método pém tratar un trastorno del SNC asociado con el recepior sigma,
que comprende la administracion de arilaminas, incluidas arilpiperidinas,
que son no suslituidas o mono-sustituidas en el anillo arilo. Los
compuestos exhiben una alta afinidad de union con respecto al receptor
sigma. WO 91/095954 manifiesta que el término "alta afinidad” quiere

significar un compuesto que exhibe una ICsy de menos de 100 nM en el
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estudio contra "H-DTG descrito en Weber et al. Proc. Natl. Acad. Sci.
(UUSA) 83: 8784-8788). Especificamente, WO  91/095954  divulga
‘composiciones refacionadas con "the discovery that ceriain phenylalkyl-
amine, aminotetraline, piperazine, piperidine and related derivatives have
high binding to the sigma receptor and unexpectedly low binding for the

PCP and DA receptors" (sec page 11, lines 33-36).

WO 91/095954 y WO 93/00313 requieren que los compucstos tengan una
alla afinidad de unién al receptor sigma y no divulgan que los compuestos
son tarmacologicamente activos en la auscncia de afinidad de recepror
sigma. - Ademas, estudios clinicos que investigaron las propicdades de
ligandos de receptor sigma en pacientes esquizofrénicos no han producide
indicios de actividad anti-psicatica, ni actividad en cualquier otro desorden
del SNC. Dos de los antagonistas selectivos del receptor sigma mis
ampliamente estudiados, BW234U (Rimcazole) y B‘MYI4802, han fallado
ambos en estudios clinicos en pacientes esquizofrénicos (Borison et al,
1991, Psychopharmacol Bull 27(2): 103-106; Gewirtz et al, 1994,
Neuropsychopharmacology 10:37-40),

WQ97/23216 divulga analogos de piperidina 4-sustituida con la formula:
R2

R1 Ar
- N2
N7L R 4

X

-~ Rg

Ary

en la cual Rs puede seleccionarse de OH, y Ar, puede sustituirse. Tales
compuestos se emplean para tratar trauma del SNC, psicosis y trastornos
neurodcgenerativos, entre otros, mediante bloqueo selectivo de subtipos de

receptor NMDA.

US 4485109 divulga compuestos con la formula:

b
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6
RI
N
R4
Rg OH

Re

que se emplean como agentes psicoterapéuticos, particularmente como

antidepresivos.

EP 1177792 divulga, entre otros, compuestos con la estructura:

CH,

Ro I/\N/\,/\\N)\ —Ry

que poseen actividad dopaminérgica — particularmente como ligandos de
receptor 1)4 — y que son tiles para el tratamiento de trastornos de alta

busqueda de novedad ("novelty-secking disorders').

WQ98/51668 divulga derivados de piperidina sustituida de la formula:

R4
R3

N
|

R
que poseen propiedades como neurotransmisor de monoamina, es decir,
inhibidores de ia recaptura de dopamina, serotonina, noradrenalina. Se
afirma que los compuestos son Utiles en ¢l tratamiento-de parkinsonismo,
depresion, seudo-demencia, obesidad, narcolepsia, drogadiccion y/o abuso
de drogas, trastornos de deficiencia de atencion e hiperactividad, demencia

senil o disfunciones de la memoria.
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Ademas, se sabe que los compuestos con las formulas 11 (WOO01/46145) y
HI (WO 01/46146) poseen propiedades de estabilizador dopaminérgico.

R - Rl

& b

xAj
K/N\ &/N\
R2 RS

R4

Formula 1 Foérmula 1)

En formula [}

X es, entre otros, CH, R, se selecciona del grupo conformado por
OS0O,CF;, OSO,CH,;, SOR;, SO;R;, COR;, CN, NO,;, CONHRj3, CI;
(siempre que X sea CH o C) F, Cl, Br, I (en dohdc R es como se especifica
a continuacion);

R, se selecciona del grupo conformado por C,-C, alquild, alilo, CH,SCHa,,
CH,CH,OCH;, CH,CH.CH,;F, CH,CF;, 3,3,3-trifluoropropilo, 4,4 4-
U‘iﬂuombutilo, o -(CHy)-Ry (en donde R, es como se cspecifica a
continuacion);

R; se selecciona del grupo conformado por C;-C; alquilo, CF3, 0 N(R2),;

Ry se selecciona del grupo conformado por C;-Ce cicloalquilo, 2-

tetrahidrofurano, 3-tetrahidrofurano.

En formula [I;

X es, emre otros, CH, R, se selecciona del grupo conformado por
0S0,CF;, OSO,CHj4, SOR;, SO3R,, COR;, CN, NO,, CONHR;, CF, F, Cl,
Br, I (en donde R; es como se especifica a continuacion), 3-tiofeno, 2-
tiofeno, 3-furano, 2-furano;

- Ry se selecciona del grupo conformado por F, Cl, Br, I, CN, CF;, CH,,
OCH;, OH, NI,

Rz y Ry son indepéndiemementc Ho C-C4 alquilo;
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Rs se selecciona del grupo conformado por C;-Cy alquilo, alilo, CH.SCH;,
CHCTH,0OCH;, CHL,CH,CEHLF, CHLCL5,  3,3,3-trifluoropropilo, 4.4 .4-
trifluorobutilo, o

-(CH,)-Rg;

Ry se selecciona del . grupo conformado por C;-C, cicloalquilo, 2-
tetrahidrofurano, 3-tetrahidrofurano.

R; se selecciona del grupo conformado por C,-C; alquilo, CF; 0 N(Ry)s.

No obstante, WO01/46145 (Formula 1) ni WO01/46146 (Formula 11)
divulgan datos tarmacoldgicos para la 3,5-disustitucion en el anillo fenilo
divulgado en la presente invencion. La siguiente estructura cs conocida
como un ejemplo de sintesis en WO01/46146 (Ejemplo 44, 4-[3-Auoro-5-

(trifluorometil)fenil-] 1-propilpiperidina).

' Ejermplo 44 ¢n
Wooli1/46146

Ademas, no cxiste orientacion en WOO01/46145 (Formula 1) i
WO01/46146 (Formula II) sobre como obtener potentes estabilizadores

dopaminérgicos.

Subsiste una necesidad de compuestos nuevos, farmacoldgicamente activos,
especialmente Utiles en el tratamiento de trastornos en el sistema nervicso
central, que tengan wuna mayor potencia como estabilizadores
dopaminérgicos. Es también descable que cualquier compuesto
farmacéuticamente activo similar tenga una propension reducida a efectos

secundarios, particularmente en lo que respecta a la arritmia cardiaca.

F1
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Sumario de la Invencion

El objeto de la presente invencion es proveer compuestos novedosos
farmacéuticamente activos, cspecialmente Gtiles en el tratamiento de
trastornos en el sistema nervioso central, con una potencia incrementada
como estabilizadores dopaminérgicos (véase Tabla 1, columna 1), con una
baja propension a bloquear el canal hERG (véase Tabla 1, columna 2).
Estos compuestos poseen ventajas particularcs con respecto a efectos

secundarios reducidos, particularmente efectos secundarios cardiacos.

La 3,5-disustitucion en la presente invencidon mejora sorprendentemente la
potencia y eficacia, comparada con patrones de sustitucién alternativos (por
ejemplo, la 3,4-disustitucién en la cual la posicion 4 es halégeno) o mono-
sustitucion (posicion 3).  Adicionalmente, los compuestos de la presente
invencion exhiben una menor afinidad para el canal hERG, comparados con

los compuestos del arte previo.

lLas sustancias de acuerdo con la presente invencion se han evaluado
biolégicamente en la rata, donde se ha descubierto que act(an
preferencialmente en sistemas dopaminérgicos en el cercbro.  Talss
sustancias poseen efectos sobre indices bioquimicos en ¢l cerebro con los
rasgos caracteristicos de los antagonistas de dopamina. No obstante, las
sustancias de acuerdo con la tnvencidn no evidencian efectos inhibidores
sobre la locomocion espontanea ‘en un amplio rango de dosis. Ademas, las
sustancias de acuerdo con la invencion pueden inducir una ligera activacion
conductual, en particular si la actividad locomotora de refercncia es baja.
No obstante, las sustancias en la presente invencion inhiben la activacion

conductual inducida por psicoestimulantes y psicotomiméticos.

Las sustancias de acuerdo con la presente invencion exhiben baja potencia

en inhibir el canal hERG, medida por 1Csy en un estudio Rapid ICE [Rupid

lon Channel Electrophysiology, Electrofisiologia de canales i1dnicos

rapidos] (para mayores detalles, véase la seccion experimental), indicando
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un riesgo bajo para la prolongacion del intervalo QT y artitmia en el

hombre.

Descripcion Detallada de la Invencion

La presente invencion se refiere a novedosas pipcridinas en la forma de
base libre o sus sales farmacéuticamente aceptablcs, a composiciones
tarmaccuticas, que contienen los compuestos citados, y al uso de los
compuestos citados en la fabricacion de productos farmacéuticos, que son

neurotransimisores de dopamina, y terapia.

Mas precisamente, la presente invenciéon se refiere a compuesios de
piperidina de Formula 1:

SO,CH,

N.
R
(1)

en donde R se selecciona del grupo conformado por C,-C; alquilo vy alilo;
y sus sales farmacéuticamente aceptables.

En incomporaciones particulares, R se selecciona del grupo conformado por

n-propilo y etilo.

Un aspecto adicional de la invencion se refiere a un método para tralar
trastornos del sistema nervioso central administrando una cantidad
terapéuticamente activa de los compuestos de formula | o su sal-
farmacéuticamente accptable a un mamifero, incluido un humanao, que sufre
de un trastorno del sistema nervioso central. Adicionalmente, la presente
invencion se refiere a un método para tratar cualesquiera de los trastornos
enumerados en esta solicitud, administrando una cantidad terapéuticamente

activa de los compuestos de formula 1, o su sal farmacéuticamcnic
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aceptable, a un mamifero, incluido un humano, que sufre del citado

trastorno.

La inclusién de dos sustituyentes en el anillo arilo de tales compuestos —
uno en la posicion 3 (meta 1) y el otro en la posicion 5 (meta 2) — aumenta
su potencia en modular la neurotransmision de dopamina. El aumento sin
precedentes en potencia de estos compuestos 3,5-disustituidos, comparados
con los mono-sustituidos, o los compuestos 3,4-disustituidos s¢ ilustra en la

TABLA 1.

Ademads, se ha descubierto que la 3,5 disustitucion en la presente invencion
disminuye los efectos secundarios relacionados con la arritmia cardiaca,
medidos por el efecto de estos compuestos sobre el canal de potasio hERG
(Rapid Ice). La reduccion sin precedentes en los efectos secundarios de

tales compuestos sustituidos se ilustra en la TABLA 1.

Tabla 1: Efectos de los compuestos de la presente invencion sobre la
reduccion de la hiperlocomocion inducida por anfetaminas (valores EDs,
calculados) y afinidad para el canal idnico hERG (valores 1Csy).

Se incluyen asimismo ejemplos comparativos del arte previo. Para métodos

y calculos estadisticos, véase las pruebas incluidas.

EDsy amf* Rapid ICE
umol/kg (ICsq. nM)

Ejemplos comparativos

7

0=s \
O_QT-\__ 52 No probado

Ejemplo 6 de WO01/46145

FF
F

“ "\
Ejemplo 9 de WO01/46146

34 610
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F F . ' .
F
n— 14 1500
N F ) [
| Ejemplo 44 en WO01/46146
Ejemplos

Q, /s

0,,5 y
Q_CN—/— 12 9800 ~
F

Ejemplo 1

0./
.S
0 Y
Q_CNJ 28 21670

F
Ejemplo 2

* Efectos de compuestos en la presente invencion sobre la reduccién de la
hiperlocomocion inducida por anfetamina.  Se incluyen igualmente
cjemplos comparativos del arte previo. Para métodos y calculos

estadisticos, véase las prucbas adjuntas.

Una observacién importante es que la presencia de los sustituyentes F oy
SO,CH; en las posiciones meta 1 y mecta 2 en el anillo fenilo mejora la
eficacia y la potencia del estabilizador dopaminérgico, comparado con la
monosustituéién 6 3,4 disustitucion (por ejemplo, el Ejemplo 6 de
WO01/46145 y el Ejemplo 9 de WO01/46146), pero también reduce fa
-afinidad para el canal hERG. 'Coh'u) regla general, tal resultado no se habria

predicho.

Un objetivo de la presente invencion es proveer nucvos compuestos para
uso lerapéutico y, mas precisamente, compuestos para la modulacion de
sistemas dopaminérgicos en el cerebro mamifero, incluido el cercbro
humano. Preferiblemente, tales compuestos tienen efeclos secundarios

reducidos con respecto a la inhibicion de canal de potasio cardiaco.
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relacionado con la edad) y evolutivos (tziles como traslérnus del espectro de
autismo, ADHD, parilisis cerebral, sindr(_)me-de Gilles de la Tourctte), asi
como luego de lesion cerebral. T'al lesion cerebral puede ser inducida por
causas lraumaticas, inflamatorias, inlecciosas, neopldsicas, vasculares,
hipoxicas o metabdlicas o por reaccioncs tdxicas a quimicos exogenos, en
donde los quimicos exogenos se seleccionan del grupo conformade por
sustancias de abuso, éompueslos farmacéuticos y toxinas ambientales. Los
compuestos ¥y sus composiciones farmacéuticas son Otiles para el
tratamiento de una enfermedad seleccionada del grupo conformado por
trastornos del suefio, trastornos sexuales, trastornos alimenticios, obesidad y
jaquecas y otros dolores, en enfermedades caracterizadas por un tono
muscular aumentado. Pueden usarse asimismo en ¢l tratamiento de la

enfermedad de Alzheimer o trastornos relacionados con la demencia.

Los compuestos y composiciones de acuerdo con la invencion pueden
usarse asimismo en trastornos conductuales diagnosticados usualmente por
primera vez cn la infancia, nifiez o adolescencia, asi como en trastornos de

control de los impulsos.

Pueden emplearse también para tratar trastornos de toxicomania, asi como

trastornos caracterizados por uso indebido de alimentos.

LLas indicaciones neurologicas incluyen el uso de los compuestos v sus
composiciones para mejorar la funcion mental y motora en la enfermedad
de Parkinson, discinesias (incluidas discinesias inducidas por L-DOPA), v
en sindromes relacionados de Parkinson. Pueden emplearse ademas para
mejorar contracciones nerviosas (tics) y lemb]or de diferentes origencs.
Mas aun, pueden utilizarse para aliviar el dolor en enfermedades

caracterizadas por un tono muscular aumentado.
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Otro objeto de la invencidn es proveer compuestos con etectos terapéuticos

luego de la administracion oral.
Las estructuras sustituidas preferidas son

1-etil-4-[3-tluoro-5-(metilsulfoml)fenil jpiperidina
4-[3-fluoro-5-(metilsul fonil) fenil]- L-propilpiperidina

1-alil-4-|3-fluoro-5-(metilsulfonil)fenil piperidina

Los compuestos y composiciones de acuerdo con la presente invencion
poscen propiedades moduladoras de dopamina y son datiles en tratar
numerosos trastomos de! sistema nervioso central, incluidos trastornos
psiquiatricos y nerviosos.  Particularmente, los compuestos y sus
composiciones farmacéuticas pueden utilizarse en el tratamiento de
trastornos del SNC donde el sistema dopaminérgico es disfuncional debido

a causas directas o indirectas.

Los compuestos y composiciones de acuerdo con la invencion pueden
utilizarse para mejorar todas las formas de psicosis, incluida esquizofrenia y
trastornos esquizofreniformes, asi como trastornos psicoticos inducidos por
medicamentos y trastorno bipolar.  Pueden usarse igualmente en- el
tratamicnto de una enfermedad seleccionada del grupo conformado por

psicosis yatrogenas y no yatroégenas y alucinaciones.

Trastornos del estado de animo y ansicdad, incluidas la depresion v la
enfermedad obsesivo-compulsiva, pueden tratarse asimismo con los

compuestos ¥ composiciones de acucrdo con la invencion.

Compuestos con efectos moduladores en sistemas dopaminérgicos pueden
usarse igualmente para mejorar las funciones cognitivas y en cl tratamiento
de alteraciones emocionales relacionadas con el cnvejectmiento, trastornos

neurodegenerativos  (por ejemplo, demencia y dcterioro  cognitivo
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Se pueden utilizar igualmente en el tratamiento de la enfermedad e
Huntington y demas trastornos del movimiento, asi como trastomos del
movimiento nducidos por drogas. Sindromes de piernas inquietas y
trastornos relacionados, asi como narcolepsia, pueden tratarse igualmente

con los compuestos de acuerdo con la invencion.

La presente invencion se refiere ademas al uso de un compuesto de Formula
1, como sc ilustra anteriormente, en donde R se selecciona del grupo
conformado por C,-C; alquilos y alilo, o su sal farmacéuticamente
aceptable, en la fabricacion de preparaciones farmacéuticamente activas
para el tratamiento de un trastorno del sistema nervioso central. El
trastorno del sistema nervioso central puede ser uno o mas de los trastornos
descritos anteriormente. ' En incorporaciones particulares del uso, R se

selecciona del grupo conformado por n-propilo y etilo.

Los compuestos de acuerdo con la presente invencion han demostrado

exhibir un perfil de estabilizador dopaminérgico con potencia mcjorada

(‘Tabla 1). Poseen efectos sobre los indices bioquimicos en el cerebro con

los rasgos caracteristicos de los antagonistas de dopamina, por ejemplo,
produciendo aumentos en ias concentraciones de metabolitos de¢ dopamina.
En rata, el Ejemplo 1 aumenta el acido 3,4 dihidroxifenilacético (DOPAC)
en el cuerpo estriado a 318 % de control con 100 pmolfkg s.c. El Ejemplo 2

aumenta el DOPAC a 292 % con 100 umol/kg s.c.

LLos compuestos de esta invencién no muestran efectos en la locomocion

espontanea sobre un amplio rango de dosis (1-100 umol/kg s.c)..

En algunos casos, en particular. cuando la actividad de referencia es baja,
pueden inducir una ligera activacion conductual. La activacién conductual
es limitada, no alcanzando Jos profundos aun.nentos en actividad inducidos
por agonistas dopaminérgicos directos o indirectos. Por otra parte, las

sustancias preferidas disminuyen el aumento en actividad, inducido por

5é
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agonistas dopaminérgicos directos o indirectos, es decir, d-anfetamina y

congéneres (Tabla 1).

Por consiguiente, los compuestos de esta invencion muestran un perfil de
estabilizador dopaminérgico con potencia mejorada o conservada (Tabla 1)
comparados con los compuestos de formula I y II.  Adicionalimente, cl
patron de sustitucion especifico disminuy6 la potencia en inhibir el canal

hERG.

Dada la implicacion de la dopamina en una gran vanedad de funciones del
SNC vy las deficiencias clinicas de los productos farmacéuticos disponibles
en la actualidad que actian sobrc los sistemas dopamina, la novedosa clase
de moduladores dopaminérgicos presentados en esta invencion pueden
demostrar que, en términos de eficacia asi como de efectos secundarios
reducidos, son superiores a los compucestos dopaminérgicos conocidos en
este momento cn el tratamiento de varios desordenes relacionados con

disfunciones del SNC.

Ademas, se ha comprobado que los compuestos de la presente invencion
exhiben una elevada estabilidad metabdlica en microsomas de higado de
rata, medida como renovacion en 15 minutos (Ejemplo 1, 5%, Ejemplo 2,
0%,), ¥ alta biodisponibilidad oral en rata, ejemplificada por el Ejemplo 2
(alredcdor de 85%).

En consecuencia, estos compuestos son apropiados para la preparacion de
productos tarmacéuticos administrados por via oral. No existe indicacidn
en el arte previo sobre como obtener compuestos con este efecto sobre cl

comportamiento y los sistemas de dopamina en el cerebro.

Farmacologia
Existe evidencia de que la neurotransmisidn dopaminérgica cn el SNC sc

altera en enfermedades psiquidtricas y nerviosas. En muchas instancias, por

G
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ejemplo en esquizofrenia, enfermedad de Parkinson, enfermedad de
Huntington, trastorno bipofar y cn demencia, son utiles pero no oplimas las
farmacoterapias basadas en antagonismo o0 agonismo en receptoses de
dopamina. En afios recientes se han hecho ingentes esfuerzos en descubrir
compuestos novedosos y selectivos para subtipos de receptor de dopamina
(D1, D2, D3, D4, D3), con ¢l objeto de mejorar la eficacia y reducir los

efectos secundarios.

[La presente invencion ofrece otro principio para productos terapéuticos
novedosos, basados en interacciones con el sistema dopamina.  La
invencion provee compueslos que, como su caracteristica principal, ticnen

efeclos estabilizadores sobre ¢l sistema dopaminérgico en el cerebro.

Descripcion de modelos animales utilizados en la invencion

Los compuestos de acuerdo con la invencion tienen cfectos sobre la
neuroquimica del cercbro, similares a los antagonistas en los receplores de
dopamina D2 (es decir, incrementos dependientes de la dosis del metabolito
de dopamina DOPAC, en regiones corticales, estriadas y limbicas del
cerebro). l.os compuestos de acuerdo con la invencion no muestran efectos
sobre la locomocidn espontanea, o solo exhiben efectos inhibitorios
limitados.  Bajo ciertas condictones, pueden inducir una activacidn
conductual. La activacion conductual es limitada, no alcanzando los
prefundos incrementos en actividad inducidos por agonistas de receplor de
dopamina directos o indirectos. No obstante, las sustancias preferidas
reducen el aumento en actividad, inducido por el agonista dopaminérgico
indirecto d-anfetamina. El aumento cn actividad luego del tratamiente con
d-anletamina es un modelo estandar de hiperdopaminergia (Tabla 1). En
este modelo, la neurotransmision dompaminérgica se aumenta por la
administracion sistémica de d-anfetamina con una dosis que es lo
suficientemente alta para producir un gran aumento en la actividad
locomotora.  La capacidad de un compuesto de antagonizar esta

hiperactividad reflgja propiedades anti-dopaminérgicas, que son parte dcl

4
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perfil del estabilizador dopaminérgico. Mads aln, el antagonismo de la
hiperactividad inducida por d-anfetamina se emplea ampliamentc como
analisis estandar de actividad anti-psicotica (véase Psychopharmacology 4th

Generation of progress Chapter 68, p 793-795).

Otro modelo animal de actividad 'anti-psicélica. se basa en la administracién
del aﬁtagonista de glutamato MK-801. lLos antagonistas dc glutamato (es
decir, antagonistas de NMDA), pueden inducir psicosis en el hombre (véase
Psvchopharmacology, 4th Generation of progress Chapter 101, p. 1205 and
| 1207) e inducir aberraciones conductuales en animales. Por consiguiente, la
capacidad de un medicamento combatir la esquizofrenia v estados
psicolicos puede medirse utilizando modelos conductuales hasados en
estados hipoglutaminérgicos, inducidos experimentalmente. En este estudio
se empled el antagonista de NMDA, MK-801 (0.7 mg/kg 1.p.) para crear un
estado hipoglutamatérgico donde las ratas presentan un comportamiento
hiperactivo anormal. Dependiecndo de la dosis, los compuestos en la
presente mvencion reversan la aberracion conductual inducida por MK-80.

(véase Tabla 2).

Se sabe que los sistemas dopaminérgicos del cerebro interactian
fuerlcmente con otros sistemas transmisores (véase Psychopharmacology,
dth -Generation of progress, Chapter 101, pages 1208-1209). Tales
interacciones pueden explicar los poderosos efectos de los estabilizadores
dopaminérgicos sobre las aberraciones conductuales inducidas por el
alzntagonista de glutamato MK-801, si bien cstas aberraciones no se basan
p;i,ncipalmcnte en cambios en la transmisién dopaminérgica, o son causadas

por cllos.

Tabla 2. Etectos de los compuestos dec la presente invencion sobre la
actividad locomotora en ratas pre-tratadas con MK-801 (0.7 mg/kg i.p. 90
minutos antes del compuesto de prueba). Los animales se pusieron en los

medidores de motilidad inmediatamente después de la administracion del
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compuesto de prueba y se registro la actividad locomotora entre 30 v 60

minutos luego de la administracion (conteos/30 mm + SEM).

Grupo de MK-8010.7 | MK + Ejemplo
control mg/Kg i.p 100 pmol / kg
& 47+ 12 586309344 | 20858 + 4658
{:}CN—\_ (P=0.01)
F
Ejemplo 1
S 31+96 58753 £ 10982 | 24012+ 5511
— v — ]“_‘
Q—C"‘\ (P=0.03)
F
Ejemplo 2

Uso terapéutico de estabilizadores dopaminérgicos

La invencion reivindicada provee compuestos que, como su principal
caracteristica, posecn efectos estabilizadores sobre el sistema
dopaminérgico en ¢l cercbro. Estos compuestos son atiles para tratar
trastornos del SNC, en los cuales los sintomas pueden verse afectados por
funciones dopaminérgicas. En apoyo de esta aseveracidn, sirvase consultar
las siguientes referencias:

* En apovo de esquizofrenia y psicosis, los solicitantes remiten a
Psychopharmacology 4th Generation of progress Chapter 26, p. 295-301);

* enfermcdad de Parkinson (Psychopharmacology 4th Generation of
progress Chapter 26, p 295, Chapter 1479-1482);

* trastornos de ansiedad (Psychopharmacology 4th Generation of progress
Chapter 21, p. 227 and 237, Chapter 111, p. 1317-1318 and 1320);

* trastornos del estado de dnimo (Psychopharmacology 4th Generation of
progress Chapter 80, p. 921- 928; and

* Drogadiccion (Psychopharmacology 4th Generation of progress Chapicer
25, p. 283 and 292, Chapter 66, p. 759-760, Chapter 147, p. 1725 (véase
ademis Nisell et al, "Systemic Nicotine-Induced Dopamine Release in the

Rat Nucleus Accumbens i1s Regulated by Nicolinic receptors in the Ventral
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Tegmental Area; Synapse (1994} 16: 36-44). Chapter 149, p. 1745-1747
and 1751-1752). Drugs abused by humans preferentially increase synaptic
dopamine concentrations in the mesolimbic system of freely moving rats Di
Chiara et al Proc Natl Acad Sci USA 85, 5274, 1988. Drug addiction as a
disorder of associative learning. Role of nuclcus accumbens shell/exiended

amygdala dopamine Ann N.Y. Acad Sci 877, 461, 1999.

Como se indica por estas referencias, los estados aducidos se reconocen en
el arte como enfermedades que conciernen a la neurotransmisiin

dopaminérgica.

Mis aln, sc considera ampliamente que la interaccion farmacoldgica con la
neurotransmision dopaminérgica es util en el tratamiento de varios
trastornos del SNC, que por lo general no se cree que sean causados
directamente por alteraciones cn la neurotransmision dopaminérgica. Por
ejemplo, los sintomas de la enfermedad de Huntington y otros trastornos del
movimiento pueden tratarse con agentes dopaminérgicos debido a la
implicacion de la dopamina en las funciones motoras (véase
Psychopharmacology 4th Generation of progress, Chapter 26, p. 293-301).
Anélogamente,- se sabe que los trastornos cognitivos (véase
Psychopharmacology 4th Generation of progress Chapters 25, p. 292,
Chapter 120, p. 1417 and 1420, Chapter 123, p. 1447 and 1452 and 1455-
1457), autismo (véase I’sychopharmacology 4th Generation of" pProgress
Chapter 142, p. 1653 and [661), trastomos por déficit de atencion con
hipcractividad (véase Psychopbarmacology 4" Generation of progress
Chapter 141, Ap. 1643 and 1649-1650), trastornos sexuales (véase
Psychopharmacology 4" Generation of progress Chapters 65, p. 743-746
and Chapter 22, p. 245 and 254) y (rastornos alimenticios (véase
Psychopharmacology 4" Generation of progress Chapters 137, p. I()()(),
Chapter 138, p. 1609-1610 and 1612) pueden tratarsc con agentes que

fortalecen la transmision dopaminérgica. En consecuencia, las refcrencias
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ya citadas apoyan el argumento de que los compuestos de la invencion

serian utiles en ¢l tratamiento de tales enfermedades.

Es ampliamente reconocido que la inhibicidon del canal hERG puede inducir

graves cfectos sccundarios cardiacos, incluida la arritinia lewl (J.
Cardiovasc Electrophysiol. 15, 475, 2004., Eur ). Pharm., 450, 37, 2002;
Cardiovascular Rescarch, 58, 32, 2003). Por consiguiente, en el desarrollo
de nuevos productos farmacéuticos del SNC se buscan compuestos con
afinidad minima en el canal hERG;, lo cual lleva a un amplio margen de

seguridad.

METODOS DE PREPARACION

I.os compuestos de la invencion pueden prepararse como se describe mas
adelante en el Esquema 1. No obstante, la invencion no se limita a estos
métodos.  Los compuestos pueden prepararse también como se describe
para los compuestos estructuralmente relacionados en el arte previo. Las
reacciones pueden llevarse a cabo de acuerdo con procedimientos
estandar'? o como se describe en los ¢jemplos practicos. Los materiales de
partida para los procesos descritos en la presente solicitud son conocidos o
hueden prepararse facilmente por métodos convencionales a partir de

productos quimicos disponibles en el comercio.

l.as personas expertas en el arte observaran que, con el fin de obtencr los
compuestos de la invencion en una manera alternativa y, en algunas
ocasiones, mdas conveniente, los pasos individuales del proceso ya
mencionado pueden realizarse en un orden diferente, y/o las reacciones
individuales pueden llevarse a cabo en una etapa diferente en la ruta general
(es decir, pueden efectuarse transformaciones quimicas en intermedios

diferentes a los asociados anleriormente con una reaccion particular).

Za
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Esgquema 1

Ref.

57 : A
NaSMe L 1. BuL /J’| H:]\
| | L 2. 1-bot-A-piperidona o "T\j
Hr F Br “ r\ .
L
Q..
“8iy
poamcy L e G
i}
SR BN
U“‘s,ﬁfﬂ DQE::G
1 = Ay FERG | :
r_.r‘ s —_— o = n.I
L. Comprehensive Qrganic Transformatiens: A Guide (o Functional
Group Preparations
Richard C. L.arock, 22 October, 1999 Wiley-VCH
[SBN: 0471190314
2. Mauarch's Advanced Organie Chemistry: Reactions, Mechanisms,

and Structure, Sth Edition.
Michael B. Smith, Jerry March, January 15, 20001 Wiley-
Interscience

TSBN: 0471585890 .

Tal como se emplea en esty solicitud, el términe €)-C, alquilo se refiere a

un alquile que contiene 1-3 atomos de carbono en cualyuier forma

isomerica. Las diferentes fracciones carbono se definen en la siguicnie

forma: Alquilo se refiere a un radical hidrocarburo aromatico e incluve

tormas no ramificadas, tales como metilo, etilo, n-propile.  El termino

"alilo" se refiere al grupo -CH;-CH=CH,.

El término "pacienie” empleado en esta solicitud se refiere a un individuo

necesiiado del tratamiento de acuerdo con la invencion.
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Fl término " tratamiento” empleado en esta solicitud se refiere lanto al
tratamiento, con el fin de curar o aliviar una enfermedad o afeccidon, como a
la terapia, con el fin de evitar la evolucion de una enfermedad o afeccion.

El tratamiento puede realizarse en forma aguda o cronica.

Acidos organicos e inorganicos pueden emplearse para formar sales de
adicion de acido, no (oxicas, farmacéuticamente aceptables, de los
compuestos de acuerdo con la invencion. Sales apropiadas de adicion de
acido de los compuestos de la presente invencion incluyen los formados con
sales farmacéuticamente aceptables tales como sales toluensulfonato,
metanosulfonato, fumarato, clorhidrato, bromuro de hidrégeno, yoduro de
hidrogeno, nitrato, acetato, lactato, citrato, citrato dacido, tartrato, bitartrato,
carboxilato alifatico, aliciclico, aromatico o heferociclico, succinalo,
maléato, fumarato, gluconato, glicolato, saccarato, ascorbato, acetalo,
propionato, benzoato, piruvato, pamoato [es decir, |,1'-metilen-bis-(2-
“hidroxi-3-naftoate)], fosfato, fosfalo acido, sulfato o bisulfato. Estas sales
se preparan facilmente por métodos conocidos en el arte. Hay que entender
asimismo que ]:os compuestos de la presente invencion pueden existir cn
formas solvatadas como no solvatadas, tales como, por efemplo, formas

hidratadas.

La composicion farmacéutica que contiene un compuesto de acuerdo con la
mvencion puede incluir asimismo sustancias empleadas para facilitar la
produccidén de la preparacion farmacéutica o la administracion de las
preparaciones. Tales sustancias son bien conocidas por personas expertas
en el arte y pueden ser, por ejemplo, coadyuvantes, sustancias portadoras v

preservanies farmacéuticamente aceplables.

En la practica clinica los compuestos empleados de acuerdo con la presente
invencion se adminstraran normalmente por via oral, rectal, nasal o
mediante tnyeccion, en la forma de preparaciones farmacéuticas que

contienen c¢l ingrediente activo, o bien como base libre o bien como una sal

{e
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de adicidn de acido, no téxica, farmacéuticamente aceptable, tal como la sal
clorhidrafo, Jactato, acetato, sulfamato, e¢n asociacion con una sustancia
portadora farmacéuticamente aceptable. La sustallc-ia-portadora pucde ser
una preparacion solida, semisdlida o liquida. Usualmente la sustancia
activa constituira entre 0.1 vy 99% c¢n peso de la preparacion, mas
especificamente entre 0.5 y 20% en peso para las preparaciones previstas
para inycccion y entre 0.2 y 50% en peso para las preparaciones apropiadas

para administracién oral.

Para producir preparaciones farmacéuticas que contienen el compuesto de

acuerdo con la invencion en la forma de unidades farmacéuticas para

aplicacion oral, el compuesto seleccionado puede mezclarse con un
excipiente solido, por ejemplo, lactosa, sacarosa, sorbitol, mannitol,
- almidoncs tales como almidon de papa, almidén de maiz o amilopectina,
derivados de celulosa, un aglutinante tal como gelatina o polivinil-
pirrolidona, y un lubricante tal como estearato de magnesio, estearato de
calcio, polietilen glicol, ceras, parafina, y similarcs, y luego comprimirse en
-tabletas. Si se requieren tablelas recubiertas, los nucleos, preparados como
ya se describio, pueden recubrirse con una solucion de' azacar c-onccnti'ada.,
la cual puede contener, por ejemplo, goma arabiga, gelatina, talco, dioxido
de titanio, y similares. Alternativamente, la tableta puede recubrirse con un
polimero conocido por la persona cxperta en el arte, disuelto en un
disolvente organico facilmente voldtil o en una mezcla de disolventes
organicos. A estos recubrimientos pueden agregarse colorantes, con el fin
de distinguir facilmente entre tabletas que contienen diferentes sustancias

activas o diferentes cantidades de! compuesto activo.

Para la preparacion de capsulas de gelatina blandas, la sustancia activa
puede combinarse, por ejemplo, con un aceite vegetal o polictilen glicol.
Las capsulas de gelatina duras pueden contener granulos de la sustancia
actfva usando cualquiera de los excipientes mencionados para tabletas, por

“ejemplo, lactosa, sacarosa, sorbitol, mannitol, almidones {(por ejemplo,
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almidon de papa, almidén de maiz o amilopectina), derivados de celulosa o

gelatina. Incluso liquidos o semisélidos del medicamento pueden envasarse

en capsulas de gelatina duras. Ejemplos de formulaciones en capsulas y en

tabletas, apropiadas para administracidn oral se indican a continuacion:

Tableta 1
Compucsto
Lactosa Ph. Eur

Croscarmelosa sodica

Pasta de almidon de maiz (5% p/v pasta)

Estearato de magnesio

Tableta 1l
Compuesto

Lactosa P’h. Eur
Croscarmelosa sodica

Almidon de maiz

Polivinilpurrolidona (5% p/v pasta)

Estearato de magnesio

Tableta 111
Compuesto
Lactosa Ph. Eur

" Croscarmelosa sodica

Pagta de almidon de maiz (5% p/v pasta)

Estearato de magnesio

Capsula
Compuesto
Lactosa Ph. Eur

Magnesio

mg/tableta
100

182.75
12.0

2.25

3.0

mg/tableta
50

223.75

6.0

15.0

2.25

3.0

mg/tableta
1.0

93.25

4.0

0.75

1.0

- mg/capsula

10
488.5
1.5

Zs
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Unidades farmacéuticas para aplicaciéon rectal puedcn ser soluciones o
suspensiones, o pueden prepararse en la forma de supositorios que
contienen la sustancia activa en mezcla con una base grasa neutra, o
capsulas rectales de gelalina que contienen la sustancia activa en mezcla
con aceile vegetal o aceite de parafina. Preparaciones liquidas para
aplicacion oral pueden estar en la forma de jarabes o suspensiones, por
ejemplo, soluciones que contienen desde alrededor de 0.2% a alrededor de
20% en peso de la sustancia activa descrita en esta solicitud, siendo ¢l resto
azucar y una mezcla de etanol, agua, glicerol y propilen glicol.
Opcionalmente, tales preparaciones liquidas pueden contener agentes
colorantes, agentes saborizantes, sacarina y carboximetilcelulosa como
agente cspesante, u otros excipientes conocidos por la persona experta en el

arte.

Scluciones para aplicaciones parenterales mediante inyeccion pueden
prepararse en una solucion acuosa de una sal farmacéuticamente aceplable,
soluble en agua, de la sustancia activa, preferiblemente en  una
concentracion de desde 0.5% a alrededor de 10% c¢n peso. Estas soluciones
pueden contener ademas agentes estabilizantes y/o agentes amortiguadores
v, coh\i-enientemente, pueden proveerse en varias ampollas de unidad
farmacéutica. El uso y administracion a un paciente a tratarse en la clinica

seran facilmente evidentes a una persona de habilidad ordinaria en ¢l arte.

Para administracion intranasal o administracion por inhalacidn, los
compuestos de la presente invencion pueden aplicarse en la forma de una
solucion, polvo seco o suspension. La administracion pucde -tencr lugar
mediante un cnvase aerosol de bomba que sc exprime o bombea por cl
paciente, o mediante una presentacion de dispersion de un acrosol de un
envase presurizado, o un nebulizador, con el uso de un propelente
apropiado, por c¢jemplo, diclorodifluorometano, triclorofluorometano,
diclorotetrafluoroetano, diéxido de carbono u otro gas adecuado. Ademas,

los compuestos de la invencion pueden administrarse mediante un inhalador

A
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de polvo seco, o bien como un polvo finamente dividido en combinacion
con una sustancia portadoré (por ¢jemplo, un sacarido) o bien como
microesferas. El inhalador, atomizador de bomba o atomizador de aerosol
puede ser de dosis unica o de dosis maltiple. La dosificacion puede
controlarse mediante una valvula que suministra una cantidad medida de

compuesto activo.

Los compuestos de la invencion pueden administrarse también en una

formolacion de liberacion controlada. Los compuestos se liberan a la

velocidad requerida para mantener una actividad farmacoldgica conslante
durante un periodo de tiempo deseado. Tales presentaciones farmaccuticas
permiten suministrar al cuerpo un medicamento durante un periodo
predeterminado de tiempo y mantener asi niveles de medicamento en el
rango terapéutico durante periodos mas prolongados de tiempo que las
formulaciones convencionales no controladas. Los compuestos pueden
formularse igualmente en formulaciones de liberacion controlada, que es
liberacion del compuesto activo que se persiguc. Por ¢jemplo, la liberacion
del compuesto puede limitarse a una region especifica del sistema digestivo
mediante la sensibilidad al pH de la formulacion. Tales formulaciones son

bien conocidas por las personas expertas en el arte.

Dependiendo del trastorno, el paciente a tratar y la via de administracion,
las composiciones pueden administrarse en dosis variables. La posologia
dependera igualmente de la relacion de potencia a capacidad de absorcion y
la frecuencia de la via de administracion. Tales dosis pueden administrarse
una vez, dos o tres o mas veces diarlamentc. Los compuestos de csta
invencion pucden administrarse a sujetos en dosis que varian desde 0.01 mg
a 500 mg por kilogramo de peso corporal al dia, aunque ocurriran
necesariamente variaciones dependiendo del peso, sexo y condicion del
sujeto bajo tratamiento, el estado patoldgico que se esta tratando y la via
particular de -la administracion elegida. No obstante, un nivel de

dosificacidon que esta en el rango de desde 0.1 mg a 10 mg por kilogramo de
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peso corporal al dia, dosificacion dnica o dividida, s¢ emplea muy
deseablemente en humanos para el fratamiento de enfiermedades.
Altemativamente, ¢l nivel de dosificacion es tal que se obtiene una

concentracion sérica de entre 0.1 nM. a 10 i del compuesto.

Cualquler formula o nombre quimico indicado en esta solicitud implica ia
inclusion de todos los estereoisdomeros e isémeros oplicos y racemato, v sus
mezclas en cualquier relacion. L.os diferenfes isdmeros pueden oblenerse
pot métodos estdndar bien conocidos por las personas expertas en el arle,
por cjemplo, mediante cromatografia o cristalizacion {raccionaria.  Por
clemplo, Mmezclas cisftrans pueden separarse en los esteresisdmeros
individuales  mediantc  sintesis  esteteoselectiva. Enantiomeros o
diasteredmeros pueden aislarse mediante separacion de sus mezclas, por
ejemplo mediante cristalizacion fraccionaria, resolucion .o HPLC,
Alternati"vanmn'te, la separacion puedc,fac‘ilfm'rsc mediante derivacion con
un reactivo guiral. Estereoisdmeres pueden preparafse mediante sintesis
eslercoselectiva a partir de materiales de partida estereoquimicamente puros
bajo condiclones que ne ocasionen la pérdida de la  integridad
esterecquimica. Todos los esteresisimeros se mcluyen en el ambito de la

mvenclon.

Los compuestos de la presente invencién pueden aislarse en cualquier nivel
de pureza por métodos estandar y fa purificacion puede obtenerse por
medlos convencionales conocidos por los expertos en el arte, fales coino

destilacion, recristalizacion y cromalografia.

La invencion se ilustra aan mas en los clemplos que siguen, log cuales, de

ninguna manera, pretenden limitar el dmbito de la invencion.

Ejemplo 1 |
4-13-F LUOROD-S-(METILSULEONILWENIL]- 1-PROPILPI PERIDINA

Z
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A una solucidn de 4-[3-fluoro-5-(metilsulfonil}fenil|piperidina (0.5 g, 1.94
muneol} en acetonitrito (5 ml} se agregd carbonato de potasio (.53 ¢, 3.83
mmol} ¥y 1-yodopropano {¢.189 mi, 1.94 mmol} y la mezcla se calentd con
ircadiacion microondas durante 20 mm a 150 °C. La mezcla se enfiio a
temperatura ambiente y se agregd agua (50 ml). £l residue acuoso ge
axtrajo con acetato de efile (3x50 ml) y las fases organicas se secaron, s
concentraron vy s¢ purificaron por cromatografia de columna instantanea
facelato de etilo/metanot, 1:1) para producir el compueste del titulo (0.27 4,
46%). La aming se convirtis en‘lﬂ; sal de dcido clorhidrico y se recristalizd
de elanolféter dietilico: dM.p. TR7-189 °C. MS m/z (intensidad refativa, 70
eV 299 (M+, 3, 271 (15), 270 (bp), 147 (5) 133 (5).

Ejemplo 2:
1-ETIL-4-[3-FLUORO-5-(METILSULFONTL)EENILIPIPERIDINA
Preparacion  de  acuerde con el Ejemplo 1 4-[3-Flucro-5-
(meti]suliibnlil}ifeniI]pi-peridina (0.4 g, 1.55 mmol), acetonitrilo (5 mby,
carbonato de potasio (0.42 g, 3.0 mmal), 1-yodoetano (G.147 mf. .35
minel). Rendimiento: 0.28 g (63 %). La amina s¢ convirtit en la sal de
acido clorhidrico y se recnistalizo de ctanol/éter dietilico: M. p. 176-178 °C,
M8 miz (intensidad relativa, 70 eV) 285 (M+, 15), 284 (10), 271 (10), 270
(bp). 84 (15).

Las siatesis de intermedios utilizados en los Ejemplos anferiores se

describen en las siguientes preparaciones,

Preparaciéon 1: .

1-BROMO-3-FLUORO-5-(METILTICOWBENCENO

A una solucion de 1-bromo-3,5-difluorcbenceno (5.0 g, 25.9 mmal} en
dimetilformamida (40 ml) se agregd tiometilato de sodio (1.§1 g, 23.9
mmol), ¥ la mezcla de calento a 150 °C duramte 10 minutos. La mezcla de
reaceion se llevd a lemperatura ambiente, se extinguid con clorure de

amonio acuese satuiado (100 mlb) v se extrajo con acetate de elilo (3100
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ml). l.as fases organicas combinadas se Ssecaron y s¢ concentraron in vacuo
para obtener el compuesto puro del titulo (3.84 g). MS m/z (intensidad
relativa, 70 eV) 222 (M +, 100), 220 (M +, 100), 189 (49), 187 (50), 126
(73).

Preparacion 2:
TERC-BUTIL 4-3-FLUORQ-5-(METILTIO)FENIL]-4-
FIDROXIPIPERIDIN-1-CARBOXILATO
A una solucion de I-bromo-3-fluoro-5-(metiltio)benceno (3.7 g, 16.7
mmol) en éter dietilico seco (100 ml), bajo nitrogeno, a -78 “C se agregod
gota a gota n-butil litio (2.5 M en hexano, 6.7 ml, 16.7 mmol). I.a mezcla
se agitd durante 30 minutos a -78 °C y luego se llevo a -20 °C durante 2
minutos y se volvid a enfriar a -78 °C. A la mezcla resultante 4 -78 °C, se
agregod gota a gota una solucion de 4-Boc-1-piperidona (3.3 g, 16.7 mmol)
en éter dietilico seco (50 ml). La mezcla se agito a -78 °C durante 10
minutos y luego se llevo a temperatura ambiente. La mezcla de reaccion se
extinguid con cloruro de amonio acuoso saturado (100 ml) y se extrajo con
acetato de etilo (3x100 ml). Las fases orgdnicas combinadas se secaron, se¢
concentraron y se purificaron mediante cromatografia de columna
instantanea (isooctano/acetato de etilo2: 1) para producir el compuesto del
| titulo (3.76 g). MS m/z (intensidad relativa, 70 ¢V) 341 (M+, 7), 285 (1 1),
241 (11), 196 (4), 57 (bp).

Prepm;aci(m 3:
TERC-BUTIL-4-[3-FLUORO-S-(METILSUIL.FONIL)FENIL]-
HIDROXIPIPERIDIN-1-CARBOXILATO |

A una solucion de  ferc-butil  4-[3-fluoro-5-(metiltio)fentl]-4-
hidroxipiperidin-1-carboxilato (3.66 g, 10.6 mmol) en tetraclorure de
carbono (13 ml), acetonitrilo (13 ml) y agua (26 n.ﬂ) sc agregd periodato de
sodio (6.8g, 31.8 mmol) y tricloruro de rutenio (3 mg, 0,05 mol%), y la
mezcla se agitd durante 20 minutos a femperatura ambiente,  Se agregd

agua y el producto se extrajo con acctato de etilo (3x100 ml). Las fascs
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organicas combinadas se secaron v se concentraron i vacun para oblener ¢l
compuesto puro del titulo (3.3 g). MS m/z (intensidad telativa, 70 eV) 37%
(M, 0), 273 (25), 255 {74}, 133 (28), 56 (bp).

Preparacion 4:

4-[3-FLUORO-5-(METILSULFONTL)FENIL]-1,2.3,6-
TETRAFHIDROPIRIDINA |

Una mezcla  de  ferc-butil  4-3-fluoro-5-(metilsultonil)fenil]-4-
hidroxipiperidin-1-carboxilato (3.3 g, 8.8 mmol) y dctdo polifosferico (20
miY se calentd a 120°C durante 3 horas. La mezela se vertia en hielo v se
hasifico con 5 M hidréxido de sodio. La mezcla se extrajo con acetato de
etilo (3x100 ml) y las fases orgdnicas combinadas se secaron (MgS0,), se
gvaporaron y se purificaron mediznte cromatogratia de columna instantanea
(metanol facetato de etilo 1:1) para producir el compueste del titulo (2.02
g). MS m/z (intensidad relativa, 70 eV} 255 (M., bp), 254 (50), 251 (87),
172{87), 146 {53).

Preparacion 5:
4-|3-FLUORO-5-(METILSULFONIL)FENILIPIPERIDINA

Una mezcla de 4-[3-fluoro-3-(metilsulfonidyfenil]-1,2,3,6-tetrahidropiridina
(2.02 g, 7.9 mwmol), paladio sobre carbon (0.56 g) y acido formico (1.9 ml)
en alcohol isopropilico (60 ml) se hidrogend a 50 psi durante 24 horas bajo
hidrogeno. La mezcla de reaccion se filtrd a través de un relleno de celita y
gl filtrado se concenird y se evapord a sequedad para producir 1.66 g de
producte crudo. MS$S m/z (intensidad relativa, 70 €V} 257 (M+, bp), 256
(80Y, 133 (217, 69 (25) 56 {99).

Las siguientes pruebas se utilizaron para ia evaluacion de los compuestos de

acuerdo con la invencion.
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Prueba in vivo: Comportamiento

La actividad conductual e midid usawdo ocho monitores de actividad
Digiscan {(RXYZM (16) TAD, Omnitech Electronics, Columbus, OH,
USA), conectados a un analizador Omnitech Digiscan y un computador
Apple Macintosh equipado con una tarjeta de interfaz digital (NB D10-24,
National Instruments, USA). Cada monitor de actividad consistia de un
marce metalico cuadrade (WxL 40x40 cm) equiﬁado CON SCNS0IES
photobeam. Durante las mediciones de la actividad conduciuzl, se puso una
rata en una jaula acrilica trausparente (WxLxH, 40x40x30 ¢m) [a cual, 4 su
vez, se puso en el monitor de actividad., Cada moniter de actividad estaba

cquipado con tres hileras de sensores photobeam infrarrojos, cada hilera

conformada por 16 sensores. Dos hileras se pusieron a lo largo Ja parle

frontal vy lateral del piso de la jaula, en un angulo de 90°, y la tercera hilera
se situd 10 ¢m encima del piso pura medir la actividad vertical.  Los
scnsores photobeam se espaciaron 2.5 cm uno de utmr. Cada monitor de
actividad se adaptd cn una caja con sonido 1déntico y atenuacidn de luz con

una débil luz domestica ¥ un ventilador.

El soporte logico/el software de computader se  escribio  usando
. . . . S . .
programacion  orientada a objetos (LabVIEW™, National instruments,

Austin; TX, ITSA).

M

lLos datos conductuales de cada monitor de actividad, que representaban la
posicion (centro horizontal de gravedad y actividad vertical) del animal en
cada momento, se registraron coil una [recuencia de muestreo de 25 Hz y ge
recolectaron usande una aplicacion LABViewT™ eserita a fa medida (o
casfom written LABView™ gpplication'’). Los datos de cada sesidn de
registro se almacenaron y analizaron con respecto a la distancia recortica.
Cada sesiom de registro conductual durd 60 minutos, comenzando
aproximadamente 4 minutos después de la inyecciﬁr,l’de] compueste de
prucha. Se aplicaron procedimientos similares de registro conductual para

ratas no tralzdas con medicamenlo y ratas pre-fratadas con mediciamento.
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Las ratas pre-tratadas con d-anfetamina recibieron una dosis de 1.5 mo/ky
ip., diez (10) minutos antes de la sesion de repistro en el monttor de
aclividad. Las ratag pre-tratadas con MK-801 recibieron una dosis de 0.7
mg/kg 1.p., noventa (90) minutos antes de la sesidn de registro en el monitor
de actividad. Los resultados se presentan como conteos/60 minuos, o
conteos/30  minutos, en unidades arbitrarias  de  duracion. Las
comparaciones estadisticas se llevaron a cabo usando la prueba ¢ de Student
versus el grupo de control. En los animales pre-tratados .con MK-B0] o
anfetamina, lag comparaciones estadisticas se hicleron versus los controles

MK.R01 o d-anfetamina, respectivamente.

Los valores EDsg para la reduccidn de hiper-locomocion inducida por
“anfetamina se caleulan mediante ajuste de curvas. Para la mayoria de los
compuestos, la evaluacién se basa en 16 animales pre-tratados con
anfetamina en el rango de dosis 0, 11, 33 v 100 umol/kg s.c. en un solo
experimento, con dosis complementarias en experimentos separados. Los
‘calculos se basan en la distancia durante los dltimos 45 minutos de una hora
de medicién. Las distancias se normalizaron a control de anfetamina y se
ajustaron por el mélode de minimos cuadrados a la funcion “End-(TEnd-
Control)/{1+{(dose/EDsy) ™). Los cualro parametros se ajustan con las
restricciones: EDsy=0, 0.5<8lope<3, End>0% del contrel. La caleular los
‘niveles de conflanza de los parametros, ¢l gjuste se repite 100 veces con una
ponderacion de cuadrados aleatoria, uniformemente disteibuida (0 a 1) para
cada valor de medicidn. .Los rangos EDsy presentados cubren 95% de estos

valores,

Prueba iz vive: Newroguimica

Luego de las sesiones de actividad conductual, las ratas se decapitaron y sus
cerebros sc extrajeron rapidamente y se pusieron en una caja de Potri
helada, Ef prosencéfalo limbico, el cuerpo estriado, el edrtex frontal v las

restanies partes hemstéricas de cada rata se diseccionaron y se congelaron.
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Cada parle del cerebro se analizé posteriormente con respecto a su

contenido de monoaminas y sus metabolitos.

Las sustancias transmisoras monoaming (NA  (noradrenalina), DA

(dopamina), 5-HT (serotonina)) asi como sa amina {NM {normectaneirina),

3-MT (3-metoxitiramina}) y los metabolites de dcido (DOPAC (4cido 3,4-
dihidroxilenilacético), 5-HIAA (écido S-mdroxiindolacética), HVA {acido
homovanilico)) se cuantifican en homogenados del tejido cerebral mediante

separaciones HPLC y deteccion electroquimica.

El método analitico se basa en dos separaciones cromatogrificas dedicadas
para aminas o acidos. Dos sistemds cromatograficos comparten un
autolnyector comin con una valvula de 10 puertos y dos bucles de muestreo
para Inyeccion sinwultanea en los dos sislemas. Ambos sistemas estan
equipados con una columna de fase inversa {Luna CI18(2), .dp 3w,
50%2mm 1.d., Phenomenex) y a deteccion electroquimica se vealiza con dos
potenciales en electrodos de carbon vitreo  (MF-1000, Bioanalytical
Systemns, Inc.). Mediante una conexion T, la columna efluente se pasa a ta
celda de deteccion o desecho. Esto se logra por dos valvulas solenoides,
que bloquean o la salida de desecho o detector. No permitiendo que el
frente cromatogralico alcance el detector, se logran unas mejores
condiciones de deteccion. La fase movil acuosa (3.4 mifmm) para <l
sistema acido conticne acido citrico 1[4 mM, citrato de sodio 10 mM, MeOH
15% (v/v) y EDTA 0.1 mM. Los potenciales de deteccion relativos a la
referencia Ag/iAgCl son 0.45 y 060V, La Tase movil acuosa de
empare)jaento de iones {0.5 ml/mm) para el sistema amina conticne dcido

citrico 5 mM, citrato de sodio 10 mM, MeOH 9% {v/v), MeCN ]0.5%

{v/v), acido decanosullonico 0.45 mM, ¥y EDTA 0.1 mM. Los potenciales

de deteccidn relativos a la referencia Ag/AgCl son 0.45 y 0.65V.

<
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Prueba in vivo: Biodisponibilidad Oral

Se realizan e-xperiméntos 24 horas después de [a implamtacion de catéleres
arteriales y venosos. El compuesto de prueba se administra oralmente con
12.5 umol’kp o por via intravenosa con 5 pumol/kg usando los catéteres
venosos, n=3 por grupo. A continuacion se toman muestras de sangre
arterial durante ocho horas a los 0, 3, 9, 27, 60, 120, 180, 240, 300 v 360
minutos después de la admimstracion del compuesto de prucba.  La
biodisponibilidad oral se calculd como la razdn de Ja AUC (drea bajo la
curva), obtenida luego de la administracién oral, sobre la AUC, obienida
luego de la administracion intravenosa para cada vata, El parametro AUC
se calculd de acuerdo con lo siputente: AUC: el drea bajo la concentracion
plasmdtica versus lu curva de tiempo desde el tiempo cero a la dltima
concentracién  medida (Clast), caleulada por el métode wrapezoidal

log/lineal.

Los niveles del cm‘npucst’o de prueba se miden mediante espectrometria de
masa-cromatografia liguida {LC-MS). {Hewloti-Puckard | [OOMED Series).
Ei module incluye un sistema de bombeo cuaternario, un desgasificador de
vacio, dispositivo  automatico  de  muestras  termostatizade,  un
compartimento de columna termostatizado, un detector con arreglo e
diodos y una camara de aspersion API-ES, El manegjo de datos se realizd
con un sistema HP ChemStation rev. A.06.03. Conhguraciones del
instrumento: MSD mede: Selected ion m-mnimring (SIM) MSD palarity:
Positly Gas temp: 350 °C Drying gas: 13,0 Y'mm Nebulizer gas: 50 psig
Capillary voltage: 5000 V Fragmentor voltage: 70 'V Analytical column:
Zorbax colipse XDBR-C8 (4.6¥150 mm, 5 um} a 20°C. La fase movil lue
acido acético (0.03%) (disolvente A) v acetonitrilo (disolverte B). La
velocidad de {lujo de la tase movil fue 0.8 mlfminutos. La elucion se inicio
con 12% de! disolvente B isocratico durante 4,5 minutos, Juego aumentando

linealmente a 60% durante 4.5 minutos,

Qé
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Procedimiento de Extraccion: Muestras de plasma (0.25-0.5 mi} se
diluyeron con agua a 1 ml, v se agregaron 60 pmol (100 1) de estandar
mntemo (-)-05U6241. Se ajustd ¢l pH a 11 mediante la adicion de 25 ul de
carbonato de sodio acuose saturade,  Lusgo de mezclar, las muestras se
extrajeron con 4 ml de diclovometanc agitando durante 20 minutos. Luego
de la centrlthgacic’m la capa erganica se transfirid 4 un tubo mas pequefio v
se evapord a sequedad bajo un chorro de nitrdgeno.  Seguidamente el
residuo se disolvié en 120 pl de flase mdvil (dcide acético {0.03%):
acetonitrilo, 95:5) para analisis LC-MS (10 pl 111}-'ect;1d()3). k) on selectivo
(ML} se monitored pars cada Ejemplo, v MH" 296 para {-}-0O8U6241 ((3-
[3-(etilsul fonilyfenil]-t-propilpiperidina).

Se prepara una curva estandar en el rango de 1-300 pmol agregando
cantidades apropiadas de compuesto de prueba a muestras de plasma de

calibracion.

Prueba in vitre: Estabilidad metabilica en microsomas de higado de rata

Microsomas de higado de. rata se aislaron como se deseribe por Forlin
(1980} Lffects of Clophen A50, 3-methylcholantrene, pregnenotone-{Gug-
carbonitrile and Phenobarbital on the hepatic microsomal cytochrome P-
450-dependent monvoxygenase system in rainbow trout, salmo garvirdneri,
of different age and sex. Se agrewd Tox Appl Pharm. 54(3) 420-430, cen
modificaciones menores por ejemplo3 mL/g de higado de un amortiguador
0.1 M Na/K*PQ, con 0.15 M KCI, pH 7.4, (amortiguador 1} antes de la
homogeneizacion, el homogenado se centrifugd durante 20 minutos en vez
de 15, ¢l sobrenadante se ultrucentrifugo con 100,000 g en lugar de 105 000
g v el sedimento celular de la ultracentrifugacion se re-suspendio en 1 mi./g

de higado de 20% v/v 87% glicerol en el amortiguador 1.
E gl

I pwl de 0.2 o | mM de sustancia de prueba diluida en agua v 10 p,L 20
mgfiml. de microsomas de higado de rata se mezclaron con 149 pl. 37°C

amortiguador 1 ¥ la reaccion se Inicid por la adicidn de 40 pl 4.1 mgf/mL

Py
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NADPH. Luego de 0 6 15 minutos de incubacion a 37°C en un blogue
calelactor {LAB-LINE, MULTI-BLOK Healer o labdyou, agitador T8§-100
‘Thermo a 700 rpm}, la reaccion se cj.ctux-'(} por la adicion de 100 pl. de
acetonilrilo purp. Entonces se retird la precipitacion de proteina rechazando
el sedimento celular luego de la centrifugacion con 10.000 g durante 10
minutos {Heraeus, Biofuge fresco) en 4°C. Ll compuesto de prucka se
analizéd usando HPLU-MS {Fewlett-Packard 1] OOMSD'Scrics} COn un
columna. Zorbax SB-C18 (2.1™150 mm, 5 un) usando 0.03% acido [drmico
y acetonitrilo como fase movil (gradiente} en un Zorbax Eclipse XDB-Ci8
(3*75 mm, 3.5um) usando 0.03% acido acético v acetonilrilo comeo Tase
mavil (gradiente). La renovacidm en 15 minutos se caleuld como la
fraccion de compuesto de prueba eliminada después de 15 minulos,
expresada en porcentyje de ruveles a 0 minuios, es deciv 100*[compuesto de
prueba concentrado con concentraciones en 0 minutos — concentracian en

15 minutos] / concentracion en 0 minutos.

La preparacidn de microsomas de hipado se realizd como se describe en
Forlin (1980). Los protocolos para incubacién con microsomas de higado

se proveen en Crespi & Stresser (ZO00), v Renwick et al., (2001).

Crespi C L, y DM Stressser (20000, Deteccion fuorométricu selectiva del
metabohsmoe basado en interacciones medicamento — medicamento, ),

Pharm. Tox, Meth. 44, 325-33 1|

Farlin L. (1980) Efectos de clofeno AS50, 3-metilcolantreno, pregnenolona-
16aq-carbonitrilo  y - fenobarbital  sobre el sistema  monooxigenasa,
dependiente de citocromo P-430, de microsomas hepaticos en la trucha arco
iris , salmo gairdneri, de diferente edad y sexo . Tox Appl Pharm. 34(3)

420-430

2N
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Renwick, AB et al. (2001). Metabolismo de 2,5-bis(trifluorometil)-7-
benciloxi-4-trifluorometilcumarina por isoformas CYP hepaticas humanas:

evidencia de selectividad por CYP3A4. Xenobiotica 3 1(4): 187-204

Afinidad hERG

La evaluacion de la afinidad hERG mediante ICE™ rapido se llevo a cabo
por Quintiles Limited, Rescarch Avenue South, Henot-Watt I_Jn‘i'versit‘y
Research  Park, Riccarton FEdinburgh, Scotland. Rapid 1CE™
(Electrofisiologia de canales 10nicos rapidos) es un anélisis patch-clamp
automatizado utilizando el sistema PatchXpress 7000A (Axon Instruments).
Rapid ICE™ evalia el efecto de sustancias de prueba sobre la corriente de
cola hERG registrada de células HEK293, transfectadas en forma estable
con hERG ¢DNA. Se ha demostrado que los compuestos, que inhiben la
corriente hERG, prolongan el potencial de accion cardiaca Y, por

consiguiente, el intervalo QT en el hombre.

HERG.T.HEK (células HEK293 transfectadas de manéra estable con hERG
cDNA) se obtuvieron de ta Universidad de Wisconsin, Estas c¢élulas se
mantuvieron en almacenamiento cridgeno en Quintiles v se mantuvicron
asimismo en cultivo. l.as células se mantienen continuamente y se
subcultivan usando medio esencial minimo suplementado con 10% de suero
fetal bovino, 1% aminodcidos no csenciales, 1% piruvato de sodio y 0.4
mg/ml geneticina. Para uso en estudios Rapid ICE'™ 4 ml de las células se
ponen en tubos Falcon con una densidad de 2.5 x 10 S /ml.  Los wbos
Falcon se almacenan en un incubador gasiticado (5% CO2) humidificado a
37°C y las células se usan en el término de 2.5 horas del almacenamiento.
Justo antes de la cxperimentacion estas células sc centrifugan a 1.000 rpm
durante 1 minuto, se decanta el sobrenadante y las células se resuspenden

en 150 ul de ia solucion de baiio en un tubo Eppendorfde 1.5 ml.
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Bl sistema PatchXpress se ceba con soluciones intracelulares (pipeta) y
extracelulares (bafio) apropiadas antes de conducir un estudio. Un
SealChip'™ de 16 pocillos (Sealchipl6, Aviva Biosciences Corp) se carga
en el sistema y se ceba antes de preparar las células cn la suspension de la
solucion de baio. El Eppendorf con las células se pone en la posicion
designada y se inicia el procedimiento con la trituracion y dispersion de
Jas células en cada pocillo (camara de registro) del SealChip'™. El
sistema PatchXpress sipue los principios generales de la fijacion
convencional de célula entera: Se forma un scllo de alta resistencia entre
el electrodo de parche y una célula individual, la membrana sobre fa
punta del electrodo se rompe y se establece la configuracion tijacion-
parche de la célula entera. Si se juzga que la calidad de la c¢lula es baja,
el experimento puede darse por terminado en este punto si es necesario v

. " T
el proceso se repite en otro ScalChip .

Una vez se ha logrado un parche estable, se inicia el registro en el modo
voltage-clamp, con la célula fijada inicialmente en -80 mV. El perfil de
voltaje estandar es el siguiente: Paso de -80 mV a -50 mV durante 200
mseg, +20 mV durante 4.8 seg, paso a -50 mV durante 5 seg, luego paso al
potencial de sujecion de -80 mV. El paso de -80 mV al comando de prueba
(+20 mV) resulta en una corriente externa (es decir, la cotriente fluye fucra
de la célula) y el paso del comando de prueba (+20 mV) a -50 mV resulia
en la corriente de cola (Ja corriente de cola representa la desactivacion de la
corriente en el tiempo). Se extraen los valores de la corriente. Cada valor
representa la corrente promedio registrada de 4 pulsos secuenciales de
voltaje. Para cada célula se determinan los efectos de la sustancia de prueba
calculando la corriente residual (% control), comparada con ¢l pre-

tratamicnto con vehiculo.

Se caleula un valor 1C5, (UM), u otro marcador de potencia, de la relacion

concentracion - respuesta.

fO
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REIVINDICACIONES -
[. ~ Uncompucsto de Formula 1:
SO,CH,
| AN
I_L

en donde R se selecciona del grupo conformado por C,-Cy alquilos y alilo; v

sus sales farmaceuticamente aceplables.

2. Un compuesto de acuerdo con la reivindicacion 1, en donde R se

selecciona del grupo conformado por n-propilo y etilo.

3. Un compuesto de acuerde con cualquiera de las reivindicaciones

[-2, seleccionado del grupo conformado por:

| -etil-4-3-fluoro-5-(metilsulfonil)fenil]piperidina
d-[3-fluoro-5-(metilsulfonil)fenil]-1-propilpiperidina
L-alil-4-[3-fluoro-5-(metilsulfonil)fenilpiperidina.

4, Un compuesto de acuerdo con cualquiera de las reivindicaciones

[-3 para tratamiento de un trastorno del sistema nervioso central.

5. Uso de un compuesto de acuerdo con la térmuia | :

SO,CH,
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en donde R se selecciona del grupo conformado por C,-C; alquiloes y alilo; o

su sal farmacéuticamente aceptable en la fabricacion de preparaciones

farmacéuticamente activas para el tratamicnto de un trastorno del sistema

nervioso central.

10.

11.

Uso de acuerdo con la reivindicacion 5, en donde R se selecciona

del grupo conformado por nr-propilo y etilo.

Una composicion farmacéutica que contiene un compuesto de
acuerdo con cualquiera de las reivindicaciones 1-3 y una o mas

sustancias portadoras o diluyentes farmacéuticamente aceptables.

Una composicion farmaccéutica de acuerdo con la reivindicacion 7,

para ¢l tratamiento de un trastorno del sistema nervioso central.

Una composicion farmacéutica de acuerdo con la reivindicacion 7,
para el tratamiento de trastornos del movimiento, seleccionada del
grupo conformade por enfermedad de Parkinson, parkinsonismo,
discinesias (incluidas discinesias inducidas por [L-DOPA),
distonias, contracciones nerviosas (tics), temblor y enfermedad de

Huntington.

Una composicion farmacéutica de acuerdo con la reivindicacion 7,

para el tratamiento de una enfermedad seleccionada del grupo

conformado por psicosis y alucinaciones yatrégenas y no

yalrogenas.

Una composicion farmacéutica de acuerdo con la reivindicacion 7,
para el tratamienio de una enfermedad seleccionada del grupo
conformado por esquizofrenia y trastornos esquizofreniformes vy

trastorno hipolat,

L
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14.

15.

16.

42

Una composicién farmacéutica de acuerdo con la reivindicacion 7,
para el tratamiento de una enfermedad scleccionada del grupo
conformado por trastornos de ansiedad y estado de animo,
depresion y enfermedad obsesivo-compulsiva.

Una composicion farmacéutica de acuerdo con la reivindicacion 7,
para el tratamiento de t(rastornos de desarrollo  neuronal
scleccionados del grupo conformado por trastornos del espectro
de autismo, ADHD, paralisis cerebral, sindrome de Gilles de la
Tourette y trastornos neurodegenerativos seleccionados del grupo
conformado por demencia y deterioro cognitivo relacionado con

la edad.

Una composicién farmacéutica de acuerdo con la reivindicacion 7,
para el tratamiento de una enfermedad seleccionada del grupo
conformado por trastornos del suefio, trastornos sexuales,
trastornos alimenticios, obesidad v cefaleas y demas dolores en

enfermedades caracterizadas por un tono muscular incrementado.

Una composicion farmacéutica de acuerdo con la reivindicacion 7
para la mejora de funciones motoras, funciones cognitivas y
alteraciones emocionales relacionadas, y luego de lesion cerebral
inducida por causas tlraumaticas, inflamatorias, infecciosas,
neoplasicas, vasculares, hipoxicas o metabdlicas, o lesion cerebral
inducida por reacciones toxicas a quimicos exogenos, en donde
los quimicos exogenos se seleccionan del grupo conformado por
sustancias de abuso, compuestos farmacéuticos, loxinas

ambientales.

Una composicion farmaccutica de acuerdo con la reivindicacion 7

para tratamiento de un trastorno relacionado con drogadiceion.

%
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17.  Una composicion farmacéutica de acuerdo con la reivindicacion 7
para el tratamicnto de enfermedad de Alzheimer o trastornos

relacionados con demencia.

18. Método para tratar trastornos del sistema nervioso central
administrando una  cantidad terapéuticamente activa de un
compuesto, de acuerdo con las reivindicaclones 1-3, a un
mamifero, incluido un ser humano, que sulre de 1al trasiorno del

sislema nervioso central.

19. Mcétodo de acuerde con la reivindicacion 18, para lratar un

trastorno definido en una o mas de las reivindicaciones 7-17.

+
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006009866

Box No. | Basis of the opinion

1. With regard to the language, this opinion has bean established on the basis of:
BJ  the international application in the language in which it was filed

1 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international apptication and
necessary 1o the claimed invantion, this opinion has been established on the basis of:

a. type of material:
O asequence listing
J table(s) related to the sequence listing
b. format of material;
O on paper
O in electronic form
c. time of filingAurnishing:
O contained in the international application as filed.
O fited together with the international application in electronic form.
O fumished subsequently to this Authority for the purposes of search.
3. O In addition, in the case that more than one version or copy of a seqdence listing andior table relating thereto
"~ has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, wers furnished.

4, Addilional comments:

Form PCTASA/ 237 (April 2005)




WRITTEN OPINION OF THE Internatiunal application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006009866

Box No. llI Non-establishment ot opinion with regard to novelly, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, t¢ involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

O

the entira international application

& claims Nos. 18,19

because:

(X

the said international application, or the said claims Nos. 18,19 relate to the following subject maiter
which does not require an international search (specify}.

see separate sheet

the description, claims or drawings (indicate particular elemenis below) or said claims Nos.  are so
unclear that no meaningful opinion could be formed (specify}:

the claims, or said clalms Nos. are so inadequately supported by the description that no meaningful opinion
could be formed {specify):

no international search report has been established for the whole application or for said claims Nos.

a meaningful opinion ¢ould not be formed without the sequence listing; the applicant did not, within the
prascrived time limit:

0 furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such isting was not available to the International Searching
Authority in a form and manner acceplable to it.

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O pay the required late furnishing fee for the furnishing of a sequence listing in response 10 an
invitation under Rules 13fer.1{a) or (b).

a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time fimit, furnish such lables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Autharity in a form and manner acceptable 10 it.

the tables related to the nucleotide andr amino acid sequence fisting, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See Supplemental Box {or further details

Form PCTASA!237 (April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006009866

Box No.V Reasoned statement under Rule 43bis.1(a){}) with regard to novelly, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement
Novelty (N) Yes; Claims 1-19
No: Claims
Inventive step (1S} Yes: Claims 1-19
No: Claims
Industrial applicability (1A) Yes: Claims 1-17

No: Claims

2. Citations and explanations

see separate sheet

Box No. VI Cerlain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and Ior‘
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Form PCT4SA/237 (Apri 2005)
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WRITTEN OPINION OF THE Imernational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2006/009866

ill.  Non-establishment of opinion
Claims 18 and 19 relate to subject-matter considered by this Authority to be covered
by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated
with respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(i) PCT).

V. Reasoned statement

Reference is made to the following documents:
D1: WO01/46146

Noveity

D1 discloses a general formula (1) overlapping with present formula (1). However, as
this document does not disclose any specific examples or preferred subgroups
having a 3-fluoro-5-melthylsulfonylphenyl ring, the present compounds may be
considered a novel selection of D1.

Claims 1-19 fulfil the requirements of Article 33(2) PCT.

Inventive step

The compounds of D1 are modulators of dopamine transmission, useful in the
treatment of CNS diseases. The technical problem underlying the present application -
appears 1o be the provision of dopamine modulators having unexpected advantages
over the compounds of D1. Representative compounds of the invention have been
shown, in addition to their dopamine modulation activity, to have a significantly lower
affinity at the HERG channel than specific compounds of D1 (see p. 8). Thisis an
advantageous property, as inhibition of the HERG channel can induce cardiac side
effects (see p. 14). This improved side effect profile is not obvious from D1. -

Claims 1-19 fulfil the requirements of Article 33(3) PCT.

Industrial applicability
Claims 1-17 fulfil the requirements of Article 33(4) PCT.
No unified criteria exist in the PCT Contracting States for assessing whether present

claims 18 and 19 are industrially applicable. The patentability can be dependent upon
the formulation of the claims. For example, the EPO does not consider claims to the

Form PCTASA/237 (Saparato Sheel) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2006/009866

use of a compound in medical treatment to be industrially applicable, but allows
claims to a known compound for first use in medical treatment and the use of such a
compound for the manufacture of a medicament for a new medical treatment.

VI. Certain documents cited
‘WO2006/040156 was published on 20.4.06 and claims priority of 13.10.04. This
document discloses compounds of a general formula VI overlapping with present
formula 1 and a specific compound {example 13) falling within the scope of present
claims 1-3.

Form PCTASA/237 (Soparate Sheel} (Sheel 2) (EPO-Aptil 2005)




e Fo1 receiving Office use only 4— 1
PCT

International Application No.

“ REQUEST

International Filing Date

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty. WName of recciving Qffice and “PCT Internationnl Application”

Applicant’s or agent’s file reference

(if desired) (12 characters maximum) P17230PCO0

Bax Na. I TITLE OF INVENTION
NEW DISUBSTITUTED PHENYL-PIPERIDINES AS MODULATORS OF DOPAMINE

NEUROTRANSMISSION,
Box No. 1l APPLICANT [] 'his person is also inventor

Name and eddress: (Familyname followed by given name; ’fora legal entity, full official designation. | Telephone Ny,
The address niust include postal code and name of country, 1he couniry of the address indteated in this
Box is the applicant s Siate (that is, country) of residence tf no State of residance is indicated below)

A. CARLSSON RESEARCH AB Facsinile No.

Arvid Wallgrens Backe 20 _

S-413 46 Goteborg Teloprinter No.

Sweden

Applicant's registration No. with the Office

State (fhut is, country) of nationnlity: . State (that is, country) of residence:

SE SE
This person is applicant all designated all designated States except the Uniled States the Slates indicated in
for (hr:: purposusp(?f: D States i the Unifed States of Amcr%ca of America only the Supplemental Box

Box No. 111 FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: Famity name follawsd by given name; far a legal entity, full qfficial designation. : -
The address must include postal codz and name of country, The country of the address indicated in this This person is:
Bau is the applicant 's State (that s, country) of residence if no State of reaidence s indicated below.) D .
: applicant gnly
SONESSON, Clas
Angslyckan 20 . applicant and inventor
Bil ) inventor only {if this check-box is
S-427 34 Idal D marked, do not fill in below.}
Sweden
Applicant’s registration No. with the Office

State (that is, couniry) of nationality: — State (that is, couniry) of residence:

SE SE
This persen is applicant all designated &l designated States except the United States the States indicated in
for the purposes of: D States D the Uniled States of AI'I'ICI!I?CE. of Americe only the Supplemental Box

D Further applicants and/or (further) inventors are indicated on a continuation sheet.

Hox No.IV  AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has beon appointed to act on behalf common
of the applicant(s) beforc the compeient lnlcma!iogal Authorities as: . E agem representative
Name and address: (Family name followed by given name, for a legal entity, full official designavion. | Telephone No. N
: " The address nusi include postal code and name of courury,) +46 31507700
VALEA AB : = ~
. . acsimile No.
Lmdholmspnreﬂn 5 , +46 37 7790640
- SE-417 56 Goteborg -
Teteprinter No.
Sweden
Apent'sregistration No. withthe Office

D Address for correspondence: Mark this check-box where no agent or common representative js/has been appointed and the

I space above is used insteud to indicate a special address to which correspondence should be sent.

Farm PCT/ROAI0T (first sheet) (April 2006) See Notes to the request form
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Box No. ¥V DESIGNATIONS

The ﬁ!iﬁg of this request constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT on the international
filing date, for the grant of cvery kind of protection available ang, where applicable, for the grans of both regional and national patents.

. However,

D DE Germany is not designated for any kind of national protection
JP Japan is not desigaated lor any kind of nalional protection
KR Republic of Korea is not designated for any kind of national protection
RU Russian Pederation is not designated for any kind of national protection

(The check-baxes above may only be used to exclude (irrevocably) the designations concerned if] al the time of filing, the international
application contains in Box No. V1 a priority eluim to an earlier nutional application filed in the particular State concerned, in order to
avoldthe ceaxing of the effect, under the national law, of this earlier national application. See the Notes to Box No. V as to the censequences

of such nwtional law provisions in these States).

PRIORITY CLAIM

Rox No. VI

The priarity of the following earlier application(s) is hereby claimed:

Filing date Nuanber Where carlier application is:
of carlier application of earlier application : TS
(dayimonth/year) '::Lt"ﬂﬁ?; g‘:rx}gﬁ&‘;' regional application:* | internationel application:
of WTO regional Office recciving Office

itam (1) '

13102005 | 05022546 SE
item {2)
itern (3)

EI Further priority claims are indicated in the Suppiemental Box.

The receiving Office is requested Lo prepare and transmit Lo the International Bureau a certificd copy of the carlier application(s) (only
if the earlier application was filed with the Office which for the purposes of this international application is the receiving Office) ideatificd

above as:
[:] all iterns [] item(n D item (2) D item (3)

* Where the earlier application is an ARIPO application, indicate at least ong country party to the Paris Convention for the Protection of
Industrial Property or one Member of the World Trade Organization for which that earlier application was filed (Rule 4.10(b)(i);

D ather, see Supplemental Box

..........................................................................................................

Box No. ¥II  INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (1SA) (if twe or mere International Searching Authoritics are compelent to carry out the
imiernalional search, indicate the Authority chusen; the two-letter code may be used):

LS A R

Request to usc results of earlicr search; reference to that search (if an earlicr search has been carried out by or requested from.the
International Searching Authority):

Date (daymonihiear) Number Country (or regional Cffice)

13-10-2005 ITS/SED5/0058% SE

Box No. V11 DECLARATIONS

The follawing declarations are contained in Boxes Nos. VIII (i) to {v) fimark the applicable Number of
declarations

check-baxes below and indicate in the right column the number of each type of declaration).
[] BoxNo. VHI(i)
(] Box No. VI (ii)

O
O

[] Box No. VIIE (v)

Declaration as to the identity of the inventor

Declaration as (o the applicant’s entitlement, as at the international filing
date, to apply for and be granted a patent

Declaration as to the applicant’s entitlement, &s at the international filing
date, 10 claim the priority of the earlicr application

Box Na. VUI (iii)

Declarstion of inventorship {only for the purposes-of the designation of the
United States of America)

Box Ne. VI {iv)

Declaration as to non-prejudicial disclosures or exceptions to lack of aovelty

Farm PCT/RO!101 (second sheet) (Apri) 2006) See Nutes o the request form
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Doctor{(a)
CADENA SARMIENTO JUAN PABLC

REFERENCIA Radicacidn No. 8 34596
Solicitud internacional PCT/EP2006/005866
Fecha inicio fase naciconal 13/05/2008
Tramite 11
Evento 178
Ecotuacidn : 130 i
Ofigio No. %!:Eq

Como resultado del examen de forma., realizade con fundamento en el articulo 38 de
la Decisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT}, regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene 1la copia del documento en que censta la cesidn del
derecho a la patente del inventor al solicitante © a su causante. (Art. 26-X)
Decisidn 486,

2. La solicitud no contiene el poder debidamente otorgadeo, con el lleno de los
regquisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionalmente, deberd presentar el documento gue acredita la
existencia y representacién legal de la sociedad solicitante, cuando é€sta fuere
persona juridica.

En cumplimiente de 1lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para gque dentro del término de dos meses siguientes a la fecha de
notificacidn del presente oficio, complete los requisitos anteriormente enunciados.
En casoc de no dar cumplimiento al presente requerimiento, la solicitud se
consideraréd abandonada v perderad su prelacidn.

Notifigquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primerc de la Circular Unica No.l0 de 2001.

ALLX CARRMENZAE CESPEDES DE VERGEL
Jefe de la divigidén de Nuevas Creaclones

EL anterior, requerimiento fue notificado por fijacidén en lista de
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