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WO 03040084 PCT/GB02/05038

UNSATURATED 1-AMINO-ALKYLCYCLOHEXANE NMDA, SET3 AND NEURONAL NICOTINIC
RECEPTOR ANTAGONISTS

KGROUND O E

1. Field of the Invention
Unsaturated 1-amino-alkylcyclohexane compounds which are

systemically-active as NMDA, BHT, and nicotinic receptor antagonists,

phamaceutical composltlbns comprising the same, method of preparation
thereof, and method of traating CNS disorders which invalve disturbances
of glutamaterglc, serotoninarglc, and nicotinic transmission therewith, for
treating immunomodulatory disorders, and for treating infectious disaases.

2. Prior Art
NMDA Antagonists
Antagonism of glutamate receptors of the N-methyl-D -aspartate

(NMDA) type has a potentially wide range of therapeutic applications
[19]. Functional inhibition of NMDA receptors can be achieved through
actions at different recognition sites such as the primary transmitter slte,
strychnine-Insensitive glyclne site (glycine,), polyamine site, and
phencyclidine site located inside the catlon channel. The NMDA raceptor’
channel blockers act In an uncompatitive "use-dependent” manner,
meaning that they usually only block the channel In the open state. This
use-depandence has bsen Interpreted by many to mean that stronger
activation of the receptor should lead to a greater degree of antagonism.
Such a mode of action has further been taken to Imply that this class of
antagonist may be particularly useful when overactivation of NMDA
receptors can be expected, such as in epilepsy, Ischaemia, and trauma.
However, initial clinical experience with the selective, high affinity,
strongly use-dependenf I.lncompatltlva NMDA receptor antagonist (+) -5-
1
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methyl-10, 1 1-dihydro-6H-dibenzocyclohepten-5, 10-imine maleate ({+)-
MK-801) has been disappointing. Namely, therapeutic efficacy In epilepsy
was poor while some psychotroplc slde effects were apparent at
therapeutic doses. These observatlons, together with the fact that
phéncyclidlne abusers experience similar psychotropic symptoms, has led
to the conclusion that uncompetitive antagonism of NMDA racgptors may
not be a promising therapeutlc approach.

However, the use of more elaborate electrophysiological methods
indicates that thers Is no equality betweasn different uncompetitive
antagonists since factors such as the speed of receptor blockade {on-off
kinetics) and the voltage-dependence of this effect may determine the
pharmacodynamic features /n vivo, i.e., therapeutic safety as waell.
Paradoxically, agents with low to moderate, rather than high, affinity may
be desirable. Such findings triggered a reconsideration of the concept of
uncompetitive antagonism of NMDA receptors in drug development [19,
22]. Uncompetitive NMDA receptor antagonists, such as amantadine and
memantine - which fulfill the above criteria - have been used clinically for
saveral years in the treatment of Parkinson “s disease and dementia
ragpectively, and do Indeed rarely produce side effects at the therapeutic
doses used In thelr respective indications.-

In view of the above mentioned evidence, we have devsloped a
series of novel uncompetitive NMDA receptor antagonists based on the
unsaturated 1-aminoalkylcyclohexane structure. The present study was
-devoted to compare the NMDA receptor antagonistic propertles of thase
unsaturated 1-aminoalkylcyclohexane derlvatives in receptor-binding
assays, electrophysiological experiments, one convulsion model and two
models of motor Impairment. The substitutions of these unsaturated 1-
aminoalkylcyclohexanes are detailed in Table 6.

i L e N e racist s b oot ¢ o+ A BB
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&-HT, Receptor Antagonists

5-HT, receptors are ligand gated ionotropic receptors permeable for
cations. In man 5-HT, receptors show the highest density on
anterochromaffin cells in the gastrointsestinal mucosa, which are

§ innervated by vagal afferents and the area postrema of the brain stem,
which forms the chemoreceptor trigger zone.

Since 5-HT, receptors not only have a high density In the area
postrema but also in the hippocampal and amygdala region of the limbic
system, It has been suggested that 6-HT; selective antagonists may have

10 psvchotropic effects {Graenshaw & Silverstone, 1997).

Indeed, early animal studies suggested that the §-HT, receptor
antagonists, In addition to their well recognized antl-emetic use, may well
be clinically useful in a number of areas. These include anxiety disorde rs,
schizophrenia, drug and alcohol abuse disorders, depressive disorders,

15  cognitive disorders, Alzhelmer's diseass, cerebellar tremor, Parkinson's
disease treatment-related psychosis, pain (migraine and iritable bowsl

syndrome), and appetite disorders.

Neuronal nicotinic receptor antagonists
20 At present, ten alpha subunits (alpha 1-10) and four bata (beta 1-4)
subunits for nicotinic receptors are known. a4832 receptors are probably
the most common in the CNS, especlally in the hippocampus and
striatum. They form non-selective cation channels with slowly,
incompletely desensitizing currents {type Ill). Homomerlc a7 receptors are
26 both pre- and postsynaptic and are found In the hippocampus, mator
cortaex and limblc system as well as In the peripheral autonomic nervous
system. These receptors are characterized by their high Ca** permeability
and fast, strongly desensitizing responses {type 1A). Changes In
nicotinic receptors have baen Implicated in a number of diseases. These
30 include Alzhelmer's dlsaa'ls_e, Parkinson's disease, Tourette's syndrome,
3
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schizophrenia, drug abuse, nicotine abuse, and pain.

Based on the observation that the nicotinic agonist nicotine itself
seems to have beneficial effects, drug developmant so far aimed at the
discovery of selective nicotinic agonists.

" On the other hand, it Is unclear whether the effacts of nicotinic
agonists in, e.g., Touratte's syndrome and schlzophrenia, are due to
actlvation or Inactivation / desensitization of neuronal nicotinic receptors.

The effects of agonists on neuronal nicotinic receptors Is strongly
dapendent on the exposure period. Rapid raversible desensitization occurs
in miiliseconds, rundown occurs In seconds, Irreversible inactivation of
a4B82 and a7 containing receptors occurs in hours and their upregulation
occurs within days,

in other words: the effects of nicotinic "agonists” may in fact be -
duse to partial agonism, Inactivation and/or desensitization of neuronal
nlcotinlc receptors. In tum, moderate concentrations of neuronal nicotinic
receptor channel blockers could produce the same effects as reported for

nicotinic agonists in the above mentioned indications.

THE PRESENT INVENTION

It has now been found that a range of unsaturated 1-
aminoalkvlcvcléhexanas have pronounced and unexpected NMDA, 5HT,,
and nicotinic receptor antagonistic activity. Owing to the aforementioned
property, the substances are sulted for the treatment of a wides range of
CNS disorders which involve disturbances of giutamatergic,
serotoninergic, and nicotinic transmission, Immunomodulatory effect, and
anti-infectious diseases propertles. These cbmpounds are preferably In
the form of a pharmaceutical composition thereof wherein they are
present together with one or more pharmaceutically -acceptable diluents,

carriers, or exciplents.
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BJE ENTI

it Is an object of the present invention to provide novsl
pharmaceutical compounds which are unsaturated 1-aminoalkylcy -
clohexane NMDA, 5HT,, and nicotinic receptor antagonists and
phe;nnaceutical compaositions thereof. It is a further object of the
invention to provide a novel method of treating, eliminating, alleviéting,
palliating, or amellorating undesirable CNS disorders which involve
disturbances of glutamatergic, serotoninergic, nicotinic transmisslon, for
treating immunomodulatory disorders, and for treating infectious diseases
by employing a compound of the invention or a pharmeceutical .
composition containing the sama. An additional object of the invention is
the provislon of a procass for producing the unsaturated 1-aminoalkyl -
cyclochexane active principles. Yet additlonal objects will become
apparent hereinafter, and still further objects will be apparent to ons

skilled in the art.

SUMMARY OF THE INVENTION

What we therefore believe to be comprised by our inventlon
may be summarized inter alla In the following words:

a compound selected from those of formula I:

wherein:
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R is —(A),~(CR'RY),~NRR*,
n+m =0, 1,0r 2,

A Is selected from the group consisting of linear or branched lower
alkyl (C,-C,), linear or branched lower alkenyl (C,-C,), and linear or

branched lower alkynyl (C,-C,),

R' and R? are Independently selected from the group conslsting of
hydrogen , linear or branched lower alkyl (C ,-C,), linear or branched
lower alkenyl (C;-C,), and linear or branched lower alkynyl (C,-C,),

R? and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C, -C,), linear or branched
lowaer alkenyl (C,-C,), and linear or b ranchad lower alkynyl {C,-C,),
or together form alkylene (C,-C,¢) or alkanylene (C,-C,¢) or together
with the N form an optlonally C,, alkyl- and/or C,4 alkenyl-
substltute& 3-7-membered azacycloalkane or azacycloalkene,

R® is independently selected from the group consisting of linear or
branched lower alkyl (C,-Cg), linear or branched lower alkenyl (C,-
C,). and linear or t;ranchod lower alkynyl {C ,-C,), or R®combines
with the carbon to which It Is attached and an adjacent carbon to

form a double bond,

R,. R, R, and R, are independantly selacted from the group
conslsting of hydrugan, linear or brenched lowaer alky! (C,-C,), linear
or branched lower alkenyl (C,-C,), and linear or branched lower

8
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-alkynyl (C,-C4), or R;, R, R, and R, Independently may combine
with the carbon to which it is attached and an adjacent carbon to
form a double bond, or R,, R, R, and R, independently may form a
double bond with U or with Y to which it Is attached,

provided that U-V-W-X-Y-Z is selected from

cyclohexane,
éyclohex-z-ane,
cyclohax-3-ene,
cyclohaexa-1,4-dlene,
cyclohexa-1,5-dlene,
cyclohexa-2,4-diene, and
cyclohexa-2,6-diene,

and provided that at least one of R, and R, Is not hydrogen and at lsast
one of R, and R, is not hydrogen,

and provided that when U-Z aquals cycloliaxane, then at least one of
—(A)—(CR'R%),,~ R? R, R%, R, R, R, and R,Is linear or branched lower

alkenyl (C,-Cq) or linear or branchad lower alkynyl (C,-C),

and Its optical Isomers and pharmaceutically-acceptable acid or base

addition salts thereof;

8 méthod-of—traatlng a living animal for alleviation of a condition
treatable by a NMDA antagonist comprising the step of administering to
the living animal an amount of a compound selected from those of

formula I:

- it b PTH . [ » - O
e L e o L R .'M'Mu Tk B fe i v ne § s e S ey . . e
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wherein:

R’ Is -(A),-(CR'R?)_-NR*R*,
n+m=0,1,0r2,

A Is selectad from the group consisting of linear or branched lowar
alky! (C,-Cg), linear or branched lower alkenyl (C,-Cg), and linear or

branched lower alkynyl (C,-C,),

R! and R? are indepandently selected from the group conslsting of
hydrogen, linear or branched lower alkyl (C, -CgJ, linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl {C,-Cy,

R® and R* are Independently selected from the group consisting of
hydrogen, finear or branched lower alkyl {C ,-Cy), linear or branched
lower alkenyl (C,-Cg), and linaar or branched lower ailkynyl (C,-C,),
or together form alkylene (C,-C,o) or alkenylena {C,-C,,) or togsther
with the N form an optionally C,, alkyl- and/or C,, alkenyl-
substituted 3-7-membersd azacycloaikane or gzacycloalkena, ]

R%, R,, R, R, and R, are independently selected from the group
consisting of hydrogen, linear or branched lower alkyl (C,-Cg), linear

or branched lower alkenyl {C,-C,), and linear or branched lower
8
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alkynyl (C;-Cy), or R®*, R,, R, R,, and R, independently may
combine with the carbon to which it is attached and an adjacent
carbon to form a double bond, or R,, R, R, and R, independently
may form a double bond with U or with Y to which it is attached,

provided that U-V-W-X-Y-Z is selected from:

cyclohexane,
cyclohex-1-ens,
cyclohex-2-ene,
cyclohex-3-ene,
cyclohexa-1,3-diene,
cyclohexa-1,4-diene,
cyclohexa-1,5-diene,
cyclohexa-2,4-dlene, and
cyclohexa-2,6-dlene,

and brovlded that whan U-Z equals cyclohexane, then at least one of
~{A),-(CR'RY,~ R% R%, R%, R,, R, R, Is linear ar branched lower alkenyl
(C,-C,) or linear or branched lower alkynyl (C,-C,),

its optlcal Isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which is effaective for allsviation of sald conditlon;

a method-of-treating a living animal for alleviation of a condltion
wherein the compound Is selected for its Im.munomodulatory, antl-
malarial, antl-Boma virus, or antl-Hepatitis C, antl-trypanosomal, and antl
HSV efficacy, comprising the step of administaring to the living animal
an amount of a compound selected from thase of formula I:

TATATTRITIETTS - -t . TSI e
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wherein:

BT~ - =yl NP

R' Is -(A),-(CR'R%,-NRR*,
n+m = Ol 1l or 2l

A Is selected from the group consisting of linear or branched lowaer
alkyl (C,-C,), linear or branched lower alkenyl (C,-C,), and linear or
branched lower alkynyl (C,-C,),

R! and R? are Independently selected frqm the group conslsting of
hydrogen, linear or branched lower alkyl (C, -Cg), llnear or branched
lower alkenyl {C,-C,)., and linear or branched lower alkynyl {C,-C,),

R? and R* are Independently selected from the group conslsting of
hydrogen, linear or branched lower alkyl (C ,-C,), linear or branched
lowaer alkeny! {C,-C,), and linear or branched lower alkynyl (C,-C,),
or together form alkylene (C,-C,o) or alkenylene {C,-C,,) or together
with the N form an optlonally C, 4 alkyl- and/or C,, alkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkene,

R%, R,. R, R, and R, are independently selected from the group
conslsting of hydrogen, linear or branched lower aikyl (C,-C,), {inear

or branched lower alkenyl (C,-C,), and linear or branched lower
10

\

-n--m"-._.“n:—--Tn o



) WO 03/040084

10

16

20

25

30

PCT/GB02/05038

alkynyl (C,-Ce), or R®, R,, R,, R, and R, independently may
combine with the carbon to which it is attached and an adjacent
carbon to form a doubls bond, or R,, R, R, and R, independently
may form a double bond with U or with Y to which it is attachad,

provided that U-V-W-X-Y-Z Is selected from:

cyclohexane,
cyclohex-1-ene,
cyclohax-2-ene,
cyclohex-3-ene,
cyclohaxa-1,3-diene,
cyclohexa-1,4-diense,
cyclohexa-1,5-diene,
cyclohaxa-2,4-dlene, and
cyclohexa-2,5-dlene,

and provided that when U-Z equals cyclohexane, then at least one of
-(A),-(CR'RY),,~, R R%, R®, R,, R, R, is linear or branched lower alkenyl
(C,-Cg) or linear or branched lowar alkynyl (C,-C,),

its optical Isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which Is effective for alleviation of sald conditlon;

a method-of-treating a living animal for alleviation of a condition
treatable by an NMDA antagonist selected from the group conslsting of
excitotoxicity selected from Ischaemlia during stroke, trauma, hypoxia,
hypoglycemia, glaucoma, and hepatic encephalopathy,

chronic neyrodegenerative diseases selected from Alzheimer's
diseass, vascular demer;t-ia, Parkinson’s disease, Huntington’s disease,

11
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multiple sclerosis, amyotrophlc lateral sclerosis, AIDS-neurodegeneration,
olivopontocerebellar atrophy, Toursette’s syndrome, motor neurone
disease, mitochondrial dysfunction, Korsakoff syndrome, and Creutzfeldt-
Jak?b disease,

6 other disorders related to long term plastic changes in the central
nervous system selactad from chronic paln, drug tolerance, depsndence
and addiction (e.g., oplolds, cocaine, benzodiazepines, nicotine, and

alcohol), and
aplliepsy, tardive dyskinesla, L-DOPA -induced dyskinasia,

10 schizophrenia, anxiety, deprassion, acute pain, spasticity, and tinnitus,
comprising the step of administering to the living animal an
amount of a compound selected from those of formula I:

b o
!

16
wherein:
- R'Is <A)-CR'RI_-NRR",
20 - n+m =0, 1, 0r 2,
- A is selectad from the group conslsting of linear or branched lower
alkyl {C,-Cs), IInear or branched lower alkenyt (C,-C,), and linear or
branched lower alkynyl (C,-C,),
25

- R' and R? are independently selected from the group consisting of
12
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hydrogen, linear or branched lower alkyl (C, -Cg), linear or branched
lower alkenyl {C,-C,), and linear or branched lower alkynyl {C,-C,),

R?* and R* ara independently selected from the group consisting of
hydrogen, llnear or branched lower alkyl (C ,-C,), linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-C,),
or together form alkylene (C,-C,o) or alkenylene (C,-C,) or together
with the N form an optlonslly C,, alkyl- and/or C, 4 alkenyl-
substituted 3-7-memberad azacycloalkane or azacycloaikene,

R® R,. R, R, and R, are independently selected from the group
conslsting of hydrogen, linear or branched lower alkyl {C,-C;), linear
or branched lower alkeny! (C,-C¢), and linear or branched lowar
alkynyl {C,-C4), or R®, R,, R, R,, and R, Independently may
combine with the carbon to which it Is attached and an adjacent
carbon to form a double bond, or R,, R, R, and R, Independently
may form a double bond with U or with Y to which it is attached,

provided that U-V-W-X-Y-Z Is selected from:

cyclohaxans,
cyclohex-1-ens,
cyclohex-2-ane,
cyclohex-3-ene,
cyclohexa-1,3-dlene,
cyciohexa-1,4-diene,
cyclohaxa-1,5-dlene,
cyclohexa-2,4-diene, and
cyclohexa-2,5-diene,

13
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and provided that when U-Z equals cyclohexanae, then at least one of
-(A),-(CR'R%),~, R® R* R’ R, R, R,Is linear or branched lower alkenyl
(C;-Ce) or linear or branched lower alkynyl (C,-C,),

6 its optical lsomers and pharmaceutically-acceptable acid or base addition
salts thereof, which is effective for alleviation of said conditionr

a method-of-treating a living animal for alleviation of a condition
treatable by a BHT, receptor antagonist, comprising the step of
10  administering to the living animal an amount of a compound selected from

those of formula [:

et
5 3‘\4 R,

"“x

~

%

16  whersin:
. - R’ Is -{A),-{CR'R?),-NR°R*,

- n+rm =0, 1,0r 2,

20
- A Is selected from the group consisting of linear or branched lower
alkyl (C,-C,}, lInear or branched lower alken yl {C,-C,), and linear or

branched lower alkynyl {C,-Cs),

25 - R! and R? are independently selected from the group conslisting of

hydrogen, linear or branched lower alkyl (C, -Cg}, linear or branched
14
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lower alkenyl {C,-C,), and linear or branched lower alkyny! (C,-C,),

- R?® and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C ,-C,), linear or branched
6 lower alkenyl {C,-C,}, and linear or branched lower alkynyl (C,~Cg),
or together form alkylsne {C,-C,,) or alkenylene {C,-C,g) er together
with the N form an optionally C, alkyl- and/or C,4 alkenyl-
substituted 3-7-membered azacycloalkane or azacycloaitkene,

10 - R% R,, R, R, and R, are Independently selected from the.group
consisting of hydrogen, linear or branched lower alkyl {C,-Cy), linear
or branched lower alkenyl {C,-C,), and linear or branched lower
alkynyl {C,-Cy), or R*, R,, R,, R, and R, Independently may
combine with thae carbon to which it Is attached and an adjacent

16 carbon to form a double bond, or R,, R, R, and R, Independently
may form a double bond with U or with Y to whlch it is attached,

provided that U-V-W-X-Y-Z is selected from:

20 cyclohexanae,
cyclohex-1-ene,
cyclohex-2-ene,
cyclohex-3-ene,
cyclohexa-1,3-dlene,

25 cyclohexa-1,4-dlene,
cyclohexa-1,b6-diense,
cyclohexa-2,4-dlene, and
cyclochexa-2,5-diene,

30 and provided that when 'U-Z equals cyclohexans, then at least one of
15
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-(A)~-(CR'R),-, R*, R*, R%, R,, R, R, is linear or branched lower alkenyl
{C,-Cg) or linaar or branched lower alkynyl (C,-Cgl,

its optical isomers and pharmaceutically-acceptable acid or base addition
B  salts thereof, which is effective for alleviatlon of said condition;

a method-of-treating a living animal for allevietlon of a condition

treatable by a neuronal nicotinic receptor antagonist, comprising the step
of administering to the living anlmal en amount of a compound selected

10 from those of formula I:

N
N
) i\z/i‘

whaereln:
16
. R'is -(A),-(CR'R?),-NRR*, a
- n+m =0,1, or 2, '
20 - A Is selected from the group consisting of linear or branched lower
alky! (C,-Cg), linear or branched lower alkenyl {C,-C,), and linear or
branched lower alkynyl (C,-C),
- R' and R? are independently selected from the group conslsting of
26 hydrogen, linear or branched lower alkyl (C, -Cy), linear or branched
lower alkenyi (C,-C,), and linear or branched lower alkynyl {C,-C,},
16
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- R® and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alky! {C ,-C,), linear or branched
fower alkenyl (C;-C,), and linear or branched lower alkynyi {C,-C,),
or together form alkylene {C,-C,,) or alkenylene {C,-C,,) or together
with the N form an optionally C,, alkyl- and/or C,, alkenyl-
substituted 3-7-memberad azacycloalkane or azacycloalkene,

- RS, R,. R, R.. and R, are Independently selected from the group
consisting of hydrogen, linear or branched lower alky! {C,-C,}, lInear
or branched lower alkenyl (C,-C,), and linear or branched lower
alkynyt {C,-Co), or R, R,, R,, R,, and R, independently may
combine with the carbon to which it is attached and an adjacent
carbon to form a double bond, or R, R, R, and R, Indepandently
-may form a double bond with U or with Y to which it Is attached,

provided that U-V-W-X-Y-Z Ig sslected from:

cyclohexans,
cyclohax-1-ane,
cyclohex-2-ene,
cyclohex-3-ane,
cyclohexa-1,3-dlens,
cycliohexa-1,4-diene,
cyclohexa-1,5-diens,
cyclohexa-2,4-dlene, and
cyclohexa-2,5-diene,

and provided that when U-Z equals cyclohexane, then at least ons of
-{A),-ICR'RY~ R?, R*, K%, R, R, R, Is linear or branched lower alkeny}

17
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(C,-Cg) or linear or branched lower alkynyl {C,-C,),

its o.ptical isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which is effective for alleviation of said condition:

a method-of-treating a living animal for alleviation of a cendition
treatable by a 6HT, antagonist selected from the group consisting of
anxlety dlsorciers, depressive disorders, Schizophrenia and treatment
related psychosis, drug and alcohol sbuse disorders, cognitive disorders,
Alzhelmer’s disease, Parkinson’s disease, cersbellar tremor, migraine,
appstite disorders, Inflammatory bowel syndrome (1BS}, and emasis,
comprising the step of adminlstering to the living animal an amount of a

compound salacted from those of formula I:
RS R*

A
ne-
Ry z\/i‘

wharein:

R'is -{A),-(CR'R%),-NRR®,
- n+m =0, 1,0r2,

- A Is selected from the group conslisting of linear or branched lower
alkyl {C,-C,), linear or branched lower alkenyl (C,-C,), and linear or

branched lower alkynyl (C,-C,),

- R' and R? are independently selectsd from the group consisting of
18
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hydrogen, linear or branchad lower alkyl (C, -C,), linear or branched
lower alkeny! {C4-Cq), and linear or branched lowaer alkynyl (C,-C,),

- "R® and R* are Independently selected from the group consisting of
6 hydrogen, linear or branched lower alkyt {C ,-C,), linear or branched
lower alkenyl {(C,-C,), and linear or branched lower alkynyl (C,-C,),
or together form alkyléne (C,-C,¢) or alkenylene (C,-C,,] or tagether
with the N form an optionally C,.; alkyl- and/or C,; alkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkene,
10
- R% R,. Ry R, and R, are independently selectad from the group
consisting of hydrogen, linear or branched lower alkyl {C,-C,), linear
or branched lower alkeny! {C,-C,), and linear or branched lower
alkynyl {C,-C4), or R®, R,, R,, R,, and R, Independently may
16 combine with the carbon to which it Is attached and an adjacent
carbon to form a double bond, or R,, R, R, -and R, independently
may form a double bond with U or with Y to which It Is attached,

provided that U-V-W-X-Y-Z |s selected from:

20
cyclohexane,
cyclohex-1-ene,
cyclohex-2-ene,
cyclohex-3-ene,

26 cyclohexa-1,3-dlena,
cyclohexa-1,4-dlane,
cyclohexa-1,5-diene,
cyclohexa-2,4-dlene, and
cyclohexa-_z_,s-dlane,

30
19
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and provided that when U-Z equals cyclohexana, then at least one of
-(A),-(CR'R%.~, R? R% R’ R,, R,, R, Is linear or branched lower alkenyl
(C,-C,) or linear or branched lower alkynyl (C,-C,).

its optlcal isomers and pharmacsutically-acceptable acid or base addition
saits thereof, which is effective for alleviation of said conditiony

a mathod-of-treating a living animal for alleviation of a condition
treatable by a neuronal nicotinic receptor antagonist selected from the
group consisting of Tourette’s syndrome, anxiety disordars,
Schizophrenia, drug abusa, nicotine abuse, cocaine abuse, dyskinesia
(Morbus Huntington, L-DOPA-Induced), attention deficlt hyperactivity
disorder (ADHD), Alzheimer's disease, Parkinson’s disease, and pain,
comprising the step of administering to the living animal an amount of a

compound selected from those of formula I:
RS R*

R
g
!

R* Is -(A),-{CR'R% . -NR’R*,

- n+m = 0,1, or2,

- A Is selected from tha group conslsting of linear or branchad lower
atkyl (C,-C,), linear.or branched lower alkenyl (C,-Cg), and linear or

branched lower alkynyl {C,-C,),
20
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R' and R? are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C, -C,), linear or branched
lower alkenyl {C,-C,), and linear or branched lower alkynyl {C,-C,),
R® and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C ,-C,), linear or branched
lowaer alkenyl {C,-C,). and linear or branched lower alkynyl (C,-C,),
or together form alkylene (C,-C,,) or alkenylene (C,-C,,) or together
with the N form an optionally C, 4 alkyl- and/or C,4 alkenyl-

substituted 3-7-membered azacycioalkane or azacycloalkene,

RS, R,, R, R, and R, are Independently selected from the group
consisting of hydrogen, linear or branched lower alkyl (C,-C,), linear
or branched lower alkenyl (C,-C,), and linear o r branched lower
alkynyi {C-Cg), or R* , R, R, R, and R, independently may
combine with the carbon to which It Is attached and an adjacent
carbon to form a double bond, or R;, Ry R,, and R, Independantly
may form a double bond with U or with Y to which it is attached,

provided that U-V-W-X-Y-Z |s selected from:

cyclohaxane,
cyclohex-1-ene,
cyclohex-2-ene,
cyclohex-3-ane,
cyclohexa-1,3-dlens,
cyclohexa-1,4-diens,
cyclohexa-‘_lis-diena,
cyclohexa-2,4-diéne, and
21
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cyclohexa-2,5-diene,

and provided that when U-Z equals cyclohaxane, then at least one of
-(A).n-(CR‘R’},,,-, R® RY R® R,, R, R.is linear or branched lower alkeny!

6§ (C,-Cgy) or linear or branched lower alkynyl (C,-C,),

its optical Isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which Is effective for alleviation of sald condition;

10 use of a compound of Formula 1 as defined in connection.with the
foregoing methods and Its optical isomers and pharmacsutically -
acceptable acid or base addition salts thereof In the manufacture of a

medicament for use In any such method; and

16 a pharmaceutical composition having a compound selected from

those of formula i:

RS tr,-l"R.
[T
RV V. wWwAre Re
"
Rq Rr

20 whereln:
- R" Is —{A),—(CR'RY),~NR®R*, .

- n+m = 0,1, or 2,

26
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A is selected from the group consisting of linear or branched lower
alkyl (C,-C,), linear or branched lower alkeny! (C,-C,), and linear or
branched lower alkynyl (C,-C,).

R' and R* are independently selected from the group consisting of
hydrogen , linear or branched lower alkyl (C ,-C,), linear er branched
lower alkenyl (C,-C,}, and linear or branched lower alkynyl (C,-C,), -

R® and R* are irldapendqntly selected from the group consisting of
hydrogen, linear or brancha'd lower alkyl (C, -Cg), linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-Cg),
or together form alkylene {C,-C,,) or ;alkanylena {C,-C,,) or together
with the N form an optionally C,,4 alkyl- and/or C,, alkenyl-
substituted 3-7-mambered azacycloalkans or azacycloalkene,

R® is Independently selected from the group consisting of linear or
branched lower alkyl {C,-C,), linear or branched lower alkenyl {C,-
C,). and linear or branched lower alkyny! {C ,-C,), or R®combines
with the carbon to which it is attached and an adjacent carbon to

. form a double bond,

R, R, R, and R, aré independantly selected from the group
conslsting of hydrogen, linear or branched lower alky! (C,-C,), linear
or branched lower alkenyl {C,-C,), and linear or branched lower
alkynyl (C,-C4), or R,, R, R, and R, Independently may combine
with the carbon to which it is attached and an adjacent carbon to
form a double bond, or R,, R, R, and R, independently may form a
double bond with U or with Y to which it is attached,

23
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provided that U-V-W-X-Y-Z Is selected from

cyclohexane,
cyciohex-2-ene,

6 . cyclohex-3-ane,
cyclohexa-1 ,4—di6ne,
cyclohexa-1,5-dlene,
cyclohexa-2,4-diene, and
cyclohexa-2,5-dlsne,

10
end provided that at least one of R, and R, Is not hydrogen and at least

one of R, and R, is not hydrogen,

and provided that when U-Z equals cyclohaxane, then at least one of
15 -{A),—(CR'R%),-, R* R* R®, R, R R, and R, Is linear or branched lower

alkenyl (C,-Cg) or linear or branched lower alkynyl (C,-C,).

its optical Isomers and pharmaceutically-acceptable acld or base addition
salts thereof,

20
.In combination with one or more pharmaceutically- acceptable diluents,

exciplents and/or cariers.

24
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DETAILED D IPTION OF THE INVENT]I
The following details and detailed Examples are given by way of

illustration only, and are not to be construed as limiting. .

6 Scheme: Examples 1 and 2

o '
(ElO),P(O)cH,co | UAIH4 1.CCLCN, NaH
Me Z.Xylenc.
Me M'

N l‘ 1.NaOH, DMSO NH"HC' '
. ul ] - . e' NHC_O.
Me
NHCOOMe NHMe*HCI
——trier
2. HCI
MB M.
XAM

3.,3,5,6-Tatramethyl-1-vinylcyclohexanamine hydrochloride (b).

10  a) Ethyl 2-(3,3,5,5-tetramethyicyclohexylldens)acetate (2).
To a stirred solution of triethyl phosphonoacetate (49.32 g, 222 mmol) In
dry THF (180 mi) under argon NaH (8.8 g, 222 mmol, 60% suspension in
mineral oll) was added in smalt portions while cooling with Ice water.
Stirring was continued for 1 h at room temperature, then a solution of
16 8,3,5,5-tstramathylcyclohexanone (30.85 g, 200 mmol) was added over
10 min and the resulting mixture was refiuxed for 22 h. It was then

26
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poured onto ice (400 g} and the product was extracted with diethyl ether
(4 150 ml), and the extracts dried over MgSO,. After solvent evaporatlon
In vacuo an oily residue was distilled at 145 °C (11 mm Hg) to give 36.8
g (86%) of 2 as an oll. 'TH NMR (CDCl,, TMS) : 0.98 and 0.98 (total

5 12H, both s, 3,5-CHg); 1.27 {3H, t, CHy-sthyl); 1.33 (2H, m, 4-CH,); 1.95
and 2.65 (total 4H, both s, 2,6-CH,); 4.14 (2H, q, CH,-ethyl) and 5.69
ppm {1H, s, =C-H). .

b) 2-(3,3,6,5-Tetramathylcyclohexylidens)ethanol (3).

10 To a stirred solution of LIAIH, (1.7 g, 46 mmol) in dry ether {6Q mi) a
solution of acetate 2 (3.2 g, 15 mmol) in sther (20 ml} was added
dropwise while cooling with ice water, Stirring was continued for 1 h and
the resldual LIAIH, was destroyed with water. The aqueous layer was
separated and twice axtracted with ather (3'0 ml}. The combined extracts

16  were washed with brine (50 ml) and dried over MgS0,. After
concentration /n vacuo an oily residue was purified by Kugelrohr short
path distiilatlon {150-170 °C, 11 mm Hg) to give 3 (2.3 g, 89%) as an oil.
'H NMR (CDCl,, TMS)} : 0.92 {6H, s, 3,5-CH,); 1.10 (1H, br s, OH); 1.28
(2H, s, 4-CH,); 1.87 and 1.94 (total 4H, both s, 2,6-CH,); 4.16 (2H, d, 7

20 Hz, CH,0) and 5.50 ppm (1H, t, 7 Hz, =C-H).

c) 2,2,2-Trichloro—N-(3,3.5'.5-tetramethyl-1 -vinylcyclohexyl)acetamide (4).
To a solution of alcohol 3 (0.8 g, 4.7 mmol) In diethyl ether (6 ml) NaH
(0.22 g of a 55% dispersion In mineral oft (0.22 mmol)} was added. The
26 reactlon mixture was cooled to =10 °C and a solution of

trichloroacetoniltrile (0.68 g, 4.7 mmol) in dlethyt ether (3 m!) was added
dropwise. The solution was allowad to warm to room temperature and the
solvent evaporated. Pentane (8 ml) containing methanol! (0.018 ml) was
added to the residue. The resulting mixture was flitered through a pad of

30 celite and evaporated. The residual ofl was dissolved in xylene (10 ml) and
26
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refluxed for 10 h. Main amount of xylene was distilled off at reduced
pressure {11mm Hg) and the residue purified by flash chromatography on
silica gel (hexane, hexane - ethyl acetate, 10:1) to give 4 (0.98 g, 66 %)
as"an oll. '"H NMR (CDCl,;, TMS) : 0.95 (6H, s, 3,5-CH,); 1.18 (6H, s,
3,6-CH,); 1.1-1.5 (2H, m, 4-CH,); 1.32 (2H, d, 15 Hz, 2,6-CH,); 2.15
(2H, d, 18 Hz, 2,6-CH,); 6.08 (1H, d, 11 Hz, =aCH,); 5.13 (1H; d, 18 Hz,
=CHj,); 5.85 (1H, dd, 18 and 11 Hz, -HC =) and 6.7 ppm (1H, br s, NH).

d) 3,3,5,5-Tetramathyl-1-vinylcyclohexanamine hydrochlor.lde (5).

A mixture of amide 4 (0.32 g, 1 mmol) and powdered NaOH (0.4 g, 10
mmol) in DMSO (3 ml) was stirred for 7 days at room temperatura. The
reaction mixture was dliuted with H,0 (20 ml) and stirred ovemight at
room temperature. The product was extracted with hexane (3 10 ml). The
comblined extracts were washed with brine (20 ml), dried over NaOH and
filtered through a pad of celite. To the solution obtained 4 M HCI in dry
ethyl ether (0.5 ml) was added and the solvent was evaporated, The
residue was treated with acetonitrile {10 ml) and the precipitate was
collected on & fliter and dried over P,Og /n vacuo to give 5 (0.12 g, 53%)
as a colorlass solld. 'H NMR {CDCl,, TMS} : 0.98 and 1.01 {total 12H,
both s, 3,5-CH;); 1.19 and 1.29 (total 2H, both d, 14 Hz, 4-CH;,); 1.62
{2H, d, 13.5 Hz, 2,6-CH,); 1.72.(2H, br s, H,0); 2.16 (2H, d, 13.56 Hz,
2,6-CH,); b.46 and 5.73 (2H, both d, 18 and 11 Hz, =CHj,); 6.16 (1H,
dd, 18 and 11 Hz, =CH]) and 8.24 ppm (3H, br 8, NH,*).

Example 2.
N.3,3,5,5-Pentamethyl-1-vinylcyclohexylamine hydrochloride (7).

a) Methyl 3,3,5,5-tetramathyi-1-vinylcyclohexylcarbamate (6).
A mixture of amlne hydrochlorlde 5 (0.25 g, 1.2 mmol) and Na,C0, {0.73
g, 6.9 mmol) In THF (6 ml) was stirred at room temperature for 1 h,

27

o

20

e e e I e i R S T N T e e



WO 03/040084 PCT/GB02/05038

10

20

26

Methy! chloroformate (0.27 mi, 3.45 mmol) was added and the reaction
mixture was stirred at room temperature for 16 h. The mixture was
diluted with dlethyl ether (20 ml), filtered and evaporated to the dryness.
The crude product was purified by flash chromatography on silica gel
(light petroleum ether - ethyl acetate, 10:1) to give 6 (0.24 g, 87%) as a
colorless solld with m.p. 61-63 °C. 'H-NMR (CDCl;, TMS) : 0.92 and
1.15 (total 12H, both s, 3,5-CH,); 1.00-1.40 (4H, m, 4-CH, and 2,6-CH):
2.00 (2H, d, 14 Hz, 2,6-CH); 3.62 (3H, s, CH;N); 4.72 (1H, br s, NH);
5.00 and 5.08 (total ZH, both d, 10.5 and 17 Hz, =CH,) and 5.83 ppm
{1H, dd, 10.5 and 17 Hz, =CH). -

b} N,3.3,5,5-Pentamethyl-1-vinyicyclohexylamine hydrochloride (7).
A mixture of LAIH, {0.28 g, 7.4 mmol) and carbamate 6 {0.22 g, 0.92

" mmol) In THF (22 ml) was refluxed for 12 h. Then It was cooled in an ice

bath and water (20 ml) was added dropwise. The resulting suspension
was extracted with hexane (3 20 ml) and the comblined extracts were
washed with brine (20 ml). The extract was dried over NaOH, filterad and
treated with 2.4 M HCI solutlon In diethyl ether {1 ml). The resulting
suspenslon was evaporated to the dryness. The residue was treated with
diethyl ether (10 ml) and acetonitrile (1 ml). The precipitate was collected
on a filter and dried In vacuo over P,Og to give 7 {0.17 g, 62%) as a
colorless solid. *H-NMR (CDCl;, TMS) : 1.00 and 1.02 {total 12H, both s,
3,5-CH,); 1.23 and 1.32 (total 2H, both d, 15 Hz, 4-CH,); 1.72 (2H, d,
13 Hz, 2,6-CH); 2.15 (2H, d, 13 Hz, 2,6-CH); 2.45 (3H, t, 6 Hz, CH;N);
5.64 and 5.69 (total 2H, both d, 11 and 17 Hz, =CH,); 5.98 (1H, dd, 11
and 17 Hz, =CH) and 9.30 ppm (2H, br s, NH,*).

28
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Scheme: Examples 3 and 4

' AlyiMgBr, 1.0 o TMSN,, BF,ORL,
M' M. Mﬂ .

N,
Me Ma Mo
Me o Me
1.LAH,, EL,O 1-'-"\“"4- =
2Hcl, BLO 2.HCY, ELO
\ ' Me
NH,"HCI | NH,*HC!
Ma Me Me Me
Mo 14 Mo Me 2 Ma
le 3.

1-Allyl-3,3,5,5-tetramethylcyclohexanamine hydrochloride (11).

a) 1-Allyl-3,3,5,6-tetramethylcycichaxanol (8).
To a stirred 1 M etheral solution of allylimagnesium bromide (60 m!, 60
mmol) was added dropwise a solution of 3,3,5,5-
tetramethylcyclohexanone (3.86 g, 25 mmol} in dry ether (20 mi). Tha

10  mixture vvas stirred for 1 h at amblent temperature and boilad at reflux for
10 min. Then it was cooled with ice water and carefully treated with
saturated aqueous NH,C! (40 ml). The organic layer was separated end
washed with water and brina. After drying over anhydrous MgSO,, the
solution was concentrated /n vacue . The rasidue was fractionally distilled

29
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at reduced pressure to give 3.5 g (72%) of 8 with b.p. 98-100 °C/12 mm
Hg. 'H NMR (CDCl,, TMS) : 0.88 (6H, s, 3,5-CH,,,); 1.20 (6H, s, 3,5-
CH,,.); 0.95-1.60 (6H, m, 2,4,6-CH;); 2.15 {2H, d, 7.5 Hz, CH,C =);
4.95-6.30 (2H, m, =CH,) and 5.65-6.20 ppm (1H, m, =CH).

b) 1-Allyi-1-azido-3,3,5,5-tetramethylcyclohexane (9) and 1-Methy! -2-
(3.3,5,5-tetramethylcyciohexylidene)ethy! azide {10).
To a solution of cyclohexanol 8 {1.96 g, 10 mmol) in dry benzene (20 ml)
under argon was added azidotrimethylsilane (12 mmol). To this cooled

10 {5°C) solution was slowly added BF;*OEt, {12 mmol} via syringe within
20 min. The mixture was stirred for 6 h, then water was slowly added.
The organic layer was separated and washed with saturatad aqﬁeous
NaHCOQ,, and with brine, and dried over MgS0,. Flitration and avaporation
of the solvent keeping the temperature below 25°C gave an oil which was

15 separated by column chromatography on silica gel (light petroleum ether).
A fractlon with Rf 0.85 (hexane) was collected. Evaporation of the
solvant provided 9 as a colortess oll {0.26 g, 11.7%). "H NMR (CDCl,,
T™MS) : 0,89 (6H, s, 3,6-CH,,.); 0.90 (1H, d, 14 Hz, 4-CH_); 1.05 (2H, d,
14 Hz, 2,6-CH,); 1.18 (6H, 8, 3,5-CH,g.); 1.37 (1H, d, 14 Hz, 4-CH,,);

20 1.680 (2H, d, 14 Hz, 2,6-CH,), 2.29 (2H, d, 7°Hz, CH,C=); 4.95-5.25
(2H, m, =CH,) and 5.65-6.15 ppm(1H, m, =CH).
Evaporation of additional fraction (Rf 0.65 (hexane)) gave 0.425 g
(20.3%) of -azlde 10 as a colorless cil. '"H NMR (CDCI,, TMS) : 0.91 (6H,
s), 0.94 (3H, s} and 0.96 (3H, s, 3*,6°-CHj); 1.23 (3H, d, 6.5 Hz, 1-

26 CHy); 1.26 (2H, s, 4°-CH,);1.89 (2H, s) and 1.96 (2H, s, 2° 6" -CH,);
4.31 (1H, dq, 6.5 and 9.5 Hz, 1-CH) and 5.21 ppm (1H, dm, 9.5 Hg,

=CH).

c) 1-Allyl-3,3,5,5-tetramethylcyclohexanamine hydrochloride (11),
30 A solution of azlde 9 (0.221 g, 1.0 mmol) in dry ether (4 ml) was added
30

TR R SR AL Do’ oo o g2 N AT T L deis o TR T T TTRERERATTITTIY , , - i



PCT/GB02/05038

WO 03/040084

10

15

20

25

30

dropwise to a stirred suspension of {ithium aluminum hydride (0.152 g , 4
mmol} in ether (10 ml) within 10 min. The mixture was stirred for 4 h,
then It was treated with 20% aqueous NaOH {8 mi). The aqueous layer
was separated and extracted with diethyl ether {2 15 ml). Tha combined
ordanic extracts were washed with brine and drled over NaOH. The
fliteraed solution was treated with dry HCI solution in diathyl ether and
evaporated. Dry diethyl ether was added to the solid residue and it was
collected on filter, and washed with dry ether to glve 11 (0.105 g, 47%)
as & colorless solid. '"H NMR (CDCl;, TMS) : 1.03 (6H, s, 3,5-CH,,,); 1.06
(6H, s, 3,5-CHyg); 1.29 (2H, 8, 4-CH,); 1.63 (2H, d, 13 Hz, 2,6-CH_);
1.80 (2H, d, 13 Hz, 2,6-CH,}), 2.71 (2H, d, 7 Hz, CH,C=}; 6.10-5.40
{2H, m, =CH,); 6.76-6.256 (1H, m, =CH) and 8.25 ppm (3H, br s, NH,*}.

Example 4.
1+3.3,5,5-Tetramethylcyclohexylidene) -2-propanamine hydrochloride

(24).
A solution of 1-methyl-2-(3,3,5,5-tetramathyicyclohaxylldene)ethyl azide
{10) (0.33 g, 1.b mmol} in dry diethyl ether (4 ml) was added dropwise to
a stimed suspension of Iithium aluminum hydride (0.152 g , 4 mmol} In
other (16 mi) within 10 min. The mixture was 'stirred for 4 h, then it was
treatad with 20% aqueous NaOH (8 ml). The aqueous layer was axtracted
with ether {2*16 ml). The organic extracts were combined, washed with
brine and dried over NaOH. The flitered solution was treated with dry HCI
solution In ether and evaporated /n vacuvo. Dry ether was added to the
solid residue and it was collected on fiiter and washed with dry ether to
give 24 {0.18 g, 54%) as a colorless solid. ‘H NMR (CDCIl,, TMS) : 0.89
(6H, 8), 0.92 (3H, 5) and 0.98 (3H, s, 3°,56°-CH,); 1.27 (2H, s, 4°-CH,);
1.47 (3H, d, 6.5 Hz, 3-CH,); 1.84 {1H, d, 13.5 Hz, 2 -CH); 1.87 (2H, s,
6°-CH;), 2.06 (1H, d, 13.5 Hz, 2°-CH); 4.17 (1H, dq, 6.5 and 9.5 Hz, 2-
CH); 6.36 (1H, d, 9.5 Hz, =CH) and 8.26 ppm (3H, br s, NH,*).

31
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Scheme: Examples 5, 6, and 7
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Example 5,
5 1-{1-Allyl-3,3,5,5-tetramethylcyclohexyl)plperidine hydrochloride {13).

a) 1-(3,3,5,5-Tetramethyl-1-cyciohexenyl-1 Jpiperidine {12).
Prepared by condensation of piperidine (1.2 equivalents) and 3,3,5,6-
tetramethylcyclohexanone by heating in banzene with azeotropic removal

10  of water. Crude product was obtained by removing starting materials at
vacuum distillation conditions (100 °C/ 10 mm Hg). Amber oil. 'H NMR
{CDCl,, TMS} : 0.94 (6H, s) and 0.87 (6H, s, 3*,6"-CH,); 1.25 (2H, s,
4°-CH,); 1.40-1.70 (6H, m, piperdine 3,4,5-CH,); 1.76 (2H, s, 6°-CH,);
2.60-2.85 (4H, m, plperidine 2,6-CH,) and 4.40 ppm (1H, 8, =CH),

16
b) 1-(1-Allyl-3,3,5,5-tetramethylcyclohexyl)piperidine hydro chloride {13).
To a solu'tlon of enamine 12 (2.1 g, 9 mmol) in THF {20 mI) was added
acetic acld 0.675 g, 11.25 mmol). The mixture was stirred for 5 min and
zinc powder {0.74 g, 11.25 mgA) was added. Then a solutlon of

20 allylbromide (1.63 g, 13.5 mmol) In THF (6 mi) was added dropwise and
the mixture was stirred a't'amblpnt temperature for 6 h. Aqueous Na,CO,

32
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was added and the resuliting mixture was extracted with ether. The

"extract was washed with brine, dried over anhydrous MgSO,, and

concentrated /n vacuo. The residus was separated by column
chromatography on silica gel (hexane, 5% EtOAc In hexans). The fraction
witl'1 Rf '0.85 (hexane-EtOAc, 13 : 2) was collected, evaporated and
traated with dry HCI solution in ether. The precipitate was filtered and
washed with hexane-EtOAc mixture to give 13 (0.79 g, 29%) as a
colorless solid. 'H NMR (CDCI,, TMS) : 1.07 (6H, s, 37,67 -CH,,,), 1.10
(6H, s, 3°,5°-CH,.); 1.34 (1H, d, 12.2 Hz} and 1.45 (1H, d, 12.2 Hz,
4*-CH,); 1.70-1.96 (6H, m, 2°,6"-CH,, end piperidine 3,5-CH,. 4-CH,,);.
2.37 (2H, d, 13.4 Hz, 2°,6°-CH,); 2.40-2.70 (2H, m, piperidine 3,5-CH);
2.76 {2H, d, 7.2 Hz, CH,C=); 2.75-3.00 (2H, m, piperidine 2,6-CH);
3.64 (2H, d, 11.6 Hz, piperidine 2,6-CH}; 5.13 (1H, d, 9.6 Hz) and 5.24
{1H, d, 17.8 Hz, =CH,); 5.85-6.16 (1H, m, =CH) and 10.72 ppm (1H, br

8, NH).

Example 6.
143,3,5,5-Tetrameathyl-1-(3-methyl-2-butenyl)cycichexyllplperidine

hydrochloride {14). _
Prepared from pipéridina 12 according to the procedure for compound 13
(Example B, b) using 4-bromo-2-methyl-2-butene instead of allylbromide.
Yield: 20%. 'H NMR {CDCl,, TMS) 1..07 and 1.08 (total 12H, both s,
3°,6°-CH,), 1.32 and 1.44 (2H, both d, 14.2 Hz, 4*-CH,); 1.69 and 1.76
{6H, both 8, =C(CH,),); 1.68-1.96 {4H, m, 3,5-CH and 4-CH,,); 1.84
(2H, d, 13.4 Hz,, 27,67 -CH,); 2.31 (2H, d, 13.4 Hz, , 2°,6°-CH,);
2.40-2,80 (4H, m, N(CH),, 3,5-CH); 2.60 {2H, d, 7.2 Hz, CH,C=); 3.63
{2H, d, 10.4 Hz, N{CH),); 6.31 (1H, t, 6.8 Hz, =CH} and 10.55 ppm (1H,

br s, NH).
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Exampl
1-[3,3.5.5-Tetramethyl-1-(2-propynyl)cyclohexyllpiparidine hydrochloride
{(15).
Prepared from piperidine 12 according to the procedure for compound 13
5 (Example 5, b) using 3-bromopropyne Instead of allylbromide. Yield: 6%.
'H NMR (CDCl,, TMS} : 1.07 (6H, 8, 3°,5°-CH,,), 1.11 (6H,3%, 3" ,5"-
CH,.); 1.23 and 1.44 (total 2H, both d, 14.3 Hz, 4°-CH,); 1.75-2.00
(4H, m, plperidine 3,5-CH, 4-CH,,); 1.91 (2H, d, 13.2 Hz, 2,6 -CH,_);
2.28 (1H, s, HCC); 2.34 (2H, d, 13.2 Hz, 2°,6°-CH,); 2.40-2.70 (2H, m,
10  piperidine 3,5-CH); 2.81 (2H, s, CH,CC); 2.85-3.10 (2H, m, piperldine
2,6-CH); 3.69 (2H, d, 10.2 Hz, piperidine 2,6-CH)} and 11.12 ppm (1H, br

s, NH).

Scheme: Examples 8 and 9

Me
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Me 7 - e COOEt ———
eat.c,H.coou .

15

Me 3 16
1 DCC, HsU
-—-
Me 17
1. DPPA, EL4N, 2. aq. HCI 1.UAIH,, THF
benzene, reflux | 3. MeCN, reflux 2.HCl, EL,0

Me = NH,+HCI ')
Me NH,"HCI

Me 32 Me 49

34

Rd



S

-

: WO 03/040084 PCT/GBO2/05038 33

Ex 8.
2-{3,3,5,5-Tetramethyl-1-vinylcyclohaxyl)ethanamine hydro chloride {19).

5 a) éthyl 2-(3,3,5,5-tetramethyl-1-vinyicyclohexyllacetata (16).

A mixture of triethyl orthoacetate (18.6 mi, 102 mmol), 2-(3,3;6,5-
tetramethyl-cyclohexylidene)ethanol (3) (4.63 g, 26.4 mmol) and
proplonic acid (0.19 mi, 2.5 mmol} was heated at 145 °C for 10 h.
Ethanol was distllied off from the mixture In the course of reaction. The

10  reaction mixture was cooled and poured Into water (100 ml). The aqueous
phase was extracted with hexane {2 50 ml) and the combined organic
phasas were washed with 5% aqueous KHSO, {50 ml) and brine (50 mi).
The extract was dried over MgSO,, filtered and evaporated. The residue
was purified by flash chromatography on silica gel (light petroleum ether

15 and light petroleum ether - ethyl acetate, 100: 2) to give 16 (4.64 g, 73
%) as an oil. '"H-NMR (CDCl,, TMS) : 0.91 (6H, s, 3,5-CH,); 1.01 {6H, s,
3,.5-CH3}: 1.23 (3H, t, 7 Hz, ethyl CH,) 1.00-1.30 (4H, m, 4-CH, end 2,6-
"CH); 1.86 (2H, d, 13 Hz, 2,6-CH); 2.22 (2H, s, CH,C=0); 4.08 (2H, q, 7
Hz, ethyl CH,); 5.06 and 5.07 ( total 2H, both d, 11 and 17.5 Hz, =CH,)

20 and 5.95 ppm (1H, dd, 11 and 17.5 Hz, -CH=).

b) 2-(3,3.5,5-Tetramethyl-1-vinyleyclohaxylacetic acld (17).

A solution of NaOH {1.03 g, 25.8 mmol) and acetate 16 (1.3 g, 5.15

mmol) in methanol (26 ml} was refluxed for 3 h. The mixture was cooled
25  to room temperature and poured into water (100 ml). The aquaous phase

was acidifled by conc. aqueous HCl and extracted with hexane (3 30 ml).

‘The combined organic phases were washad with brine and drisd over

CaCl,, fliterad and avaporated. The residue was purified by flash
chromatography on sllica gel (light petroleum ether - ethyl acetate, 10:1)
30 togive 17 (0.7 g, 71 %) as a colorless solid with m.p. 92-94 °C. '"H-NMR
356
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(CDCl;, TMS) : 0.92 (6H, s, 3,6-CH;,); 1.02 (6H, s, 3,5-CH,); 1.00-1.30
(4H, m, 4-CH, and 2,6-CH); 1.90 (2H, d, 14 Hz, 2,6-CH); 2.27 (2H, s,
CH,C=0); 5.11 and 5.13 (total 2H, both d, 11 and 18 Hz, =CH,); 5.99
(1H, dd, 18 and 11 Hz, =CH) and 10.80 ppm (1H, br s, COOH),
¢) 2-(3,3,5,5-Tetramethyl-1-vinyicycichexyhacstamide {18). ~
N-Hydroxysuccinimide {0.25 g, 2.2 mmol) and N,N’ -dicyclohexyl
carbodiimide (0.456, 2.2 mmol) was added to a solution of
cyclohexylacetic acid 17 (0.45 g, 2 mmol} in THF {6 ml). The mixture was
10  stirred for 18 h at room temperature and cooled in an ice bath. 25%
aqueous NH,OH {2 ml) was added in one portion and the mixture was
stirred at room temperature for 2 h. The precipitate was filtered off and
washed with dlathyl ether (30 ml). The organic phase of filtrate was
separated and washed with 5% aqueous KHSO, (10 ml} and brine. The
16 extract was drled over MgSO,, filtared and evaporated. The residue was
purified by flash chromatography on sllica gel {light p etroleum ether -
ethyl acetate, 4:1 to 1:1) to give 18 (0.34 g, 76 %) as a colorless solid
with m.p. 4446 °C. 'H-NMR (CDCl,, TMS) :0.91 (6H, s, 3,5-CH,); 1.02
(6H, s, 3,5-CH,); 1.00-1.30 (4H, m, 4-CH, and 2,6-CH); 1.85 (2H, d, 14
20 Hz, 2,6-CH); 2.13 (2H, s, CH,C=0); 5.18 and 5.19 (total 2H, both d, 18
and 11 Hz, =CH,); 5.40 and 5.60 (total 2H, both br s, NH,) and 6.03
ppm (1H, dd, 18 and 11 Hz, =CH).

d) 2-(3,3,5,56-Tetramethyl-1-vinylcyclohexyllethanamine hydrochloride
25 {19).
The mixture of LIAIH, (0.41 g, 11 mmol) and amide 18 (0.30 g, 1.4
mmol) in THF (18 ml) was refluxed for 17 h. Then it was coolad in an ice
bath and water (30 ml) was added dropwise. The resulting suspension
was extracted with hexane {3 30 ml} and the combined organic phases
30 were washed with brina. The axtract was dried over NaOH, filtered and
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concentrated to ~10 ml volume. 4.8 M HCI solution in diethyl ether {1 mi)
was added and the resulting suspension was evaporated to the dryness.
The residue was treated with acetonitrile (5 ml) and the pracipltate was
col_lacted on filter and dried /n vacuo over NaOH to give 19 {0.16 g, 50%)
as a colorless solid. '"H-NMR.(CDCl,, TMS) : 0.89 (6H, s, 3,5-CH,); 1.02
(6H, s, 3,6-CH,); 0.90-1.80 (8H, m, ring protons and ethanamine- 2-CH,);
2.92 {2H, br s, CH,N); 5.05 and 5.16 (2H, both d, 18 and 11 Hz, =CH,);
5.77 (1H, dd, 18 and 11Hz, =CH) and 8.10 ppm (3H, br s, NH;*).

Example 9.
3-(3,3,5,5-Tetramethylcyclohexylldens)propanamine hydrochloride (32).

Triethylamine (0.26 ml, 1.76 mmol) and diphenylphosphoryl azlde (0.38
mi, 1.76 mmol) was added to a solution of acid 17 (0.36 g, 1.6 mmol) in
banzene (6 ml). The mixture was refluxed for 2 h, cooled to room
temperature and evaporated to the dryness. Cold {*5 °C) conc. aqueous
HCI (3 ml} was added to the residue. The resulting mixture was stirred at
room temperature for 18 h and made strongly alkaline by addition of 10%
aqueous NaOH. Hexane (20 ml} was added to the mixture and both
phases flitered. The pracipitate was washed with hexane (2 5 ml) and
water (2 & ml). The organic phase of the flitrate was separated. The
aqueous phase was washed with hexane (2 10 ml). The comblined organic
phases were washed with brine {10 ml), drled over NaOH and filtered. 4.8
M HCI solutlon in dlethyl ether (1 ml) was added and the resulting
suspension was evaporated. The residue was recrystallized from
acetonitrile and driad /n vacuo over P,O5 to give 32 (0.1 g, 43%) as a
coloriess solld. 'H-NMR: (CDCl,, TMS) : 0.90 and 0.92 (total 12H, both
s, c-Hex-3,5-CH,); 1.23 (2H, s, c-Hex- 4-CH,); 1.86 and 1.92 (total 4H,
both s, c-Hex- 2,6-CHj); 2.49 (2H, q, 7 Hz, propanamine- 2-CH;); 2.98
{2H, t, 7 Hz, propanamine- 1-CH,}; 6.16 {1H, t, 7 Hz, =CH-} and 8.30
ppm (3H, br s, NH,*). -
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Scheme: Examples 10 and 11
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Exampie 10.
5 2+3,3,5,5-Tetramethylcyclohexylldene)ethanamine hydrochloride (22).

a) 3,3,5,5-Tetramethylcyclohexylideneacetonitrile (20).
60% NaH dispersion in mineral oll (0.96 g, 24 mmol) was added to a
solution of diethyl cyanomethylphosphonate (4.25 g, 24 mmol) in THF

10 (30 ml) while cooling with ice water. The mixture was stirred for 30 min
and a solution of 3,3,5, 5-tstramethylcyclohexanone (3.08 g, 20 mmol) In
THF (10 ml) was added dropwise. Cooling bath was removed and the
mixture was stirred at room temperature for 72 h. It was poured into ice
water (100 ml) and extracted with diethyl ether (3050 ml). The combined

15  organic phases were washed with brine, dried over MgSO,, filtered and
evaporated. The crude product was purified by flash chromatography on
silica gel (light petroleum ether - ethyl acetate, 10:1) to give 20 (2.38 g,
71 %) as a colorless oil. 'H-NMR (CDCl,, TMS) 8: 0.97 and 1.01 (total
12H, both s, 3°,5°-CH,); 1.36 (2H, s, 4°-CH,); 2.01 (2H, s, 2*-CH,);

20 2.26 (2H, s, 6°-CH;) and 5.14 ppm (1H, s, =CH).

}bt’
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b} 2-(3,3,5,5-Tetramethylcyciohexylidens)ethanamine hydrochloride {22).
A suspenslon of LIAIH, (0.68 g, 18 mmol) in dlethyl ether {30 ml) was
cooled in an ice bath and 1M ZnCl, solution In diethyl ether (9 ml, 9
[ mn;oI) was added. The resulting mixture was stirred for 15 min and a

solution of nitrlle 20 (1 g, 6 mmol) in diathyl ether (30 ml) was-added
dropwise keeping .the temperature at.0-5 °C. Ice bath was then removed
and the mixture was stirred at room temperature for 24 h. Water (30 ml)
and 20% aqueous NaOH (20 ml) was added while cooling with an ice

10  bath. The aqueous phase was extracted with disthyl ether {4 50 ml). The
combined organic phases were washed with brine (60 ml) and dried over
NaOH, filtered and evaporated. The residue was purified by Kugelrohr
short path distlllatlon at 160 °C/ 20 mm Hg. The distillate was diluted
with diethyl ether and 4.8M HCI solution in diethyl ether (3 mi) was

16 added. The resulting precipitate was collected on a flliter, washad with
diethyl ether (3 5 ml) and drled /n vacuo over NaOH to give 22 as a
colorless solid. '"H-NMR (CDCl,, TMS) : 0.91 and 0.92 (total 12H, both s,
3°,6'-CH,); 1.28 (2H, s, 4*CH,); 1.89 and 1.93 (total 4H, both s,
2°,8"-CH,); 3.62 (2H, d, 7 Hz, CH,N); 5.41 (1H, t, 7 Hz, -C=CH) and

20 B.3 ppm (3H, br s, NH,*). ’

Example 11,
2-{3,3,5,5-Tetramathylcyclohexylldens)propanamine hydrochloride {23).

25 a) 2-(3,3.5,5-Tetramethylcyclohexylidens)propionitrile (21).
Prepared according to the procedure for compound 20 (Example 10, a)
using diethyl {1-cyanoethyl)phosphonata. Nitrile 21 obtained as a
colorless oil with 41% yleld. '"H-NMR: (CDCl,, TMS) : 0.96 and 1.00
(total 12H, both s, c-Hex-3,5-CH;); 1.34 (2H, s, c-Hex-4-CH,); 1.91 (3H,
30 s, propio.nltrile-a-CH,); 2-(.)4 and 2.28 ppm (total 4H, both s, c-Hex-2,6-
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CH,).
b) 243,3,5,5-Tetramethylcyclohexylidene)propanamine hydrochioride
(23).

Prepared from nitrile 21 according to the procedure for compound 22
5 (Example 10, b). Amine.l:lydmchloﬁde 23 obtained as a colorless solid. 'H-
NMR: (CDCl,, TMS)&: 0.92 and 0.93 (total 12H, both s, c-Hex-3,5-CH,):
1.27 (2H, s, c-Hex-4-CH,); 1.89 (3H, s, propanamine-3-CH,); 1.99 and
2.01 (total 4H, both s, c-Hex-2,6-CH,); 3.64 (2H, br s, propanamine-1-
CH,) and 8.40 ppm (3H, br s, NH,*). ‘
10
Scheme: Example 12

OH
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Example 12.
(E.Z)~1<{3,3-Dlethyl-5,5-dimethylcyclohexylidene)-2-propanamine

15  hydrochloride (28).

a) 1-Allyl-3,3-diethyl-5,5-dimethylcyclohexanol (26).
To a stirred 1 M etheral solution of allylmagnesium bromide (20 mli, 20
mmol) was added dropwise a solution of 3,3-diethyl-5,5-

40
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dimethylcyclohexanone {25) (1.47 g, 8.06 mmol} in dry ether (6 mi). The
mixture was stirred for 1 h at ambient temperature and boiled at reflux for
10 min. Then it was cooled with Ice water and treated with saturated
aqueous NH,C! (40 ml). The organic layer was separated and washed
5  with water and brine. After drying over anhydrous MgSO,, the solution

was concentrated /#7 vacuo . The residue was purified by column
chromatography on silica gel {light patroleum ether). A fraction with Rf
0.7 (Hexane : EtOAc, 13 : 2) was collected. Evaporation of the solvent
afforded 26 {1.35 g, 74 %) as a colorless oil. 'H NMR (CDCl,, TMS) :

10 0.74 (6H, t, 7 Hz, 2CH, of ethyl); 0.88 (3H, s, 5-CH,.); 1.19 (3H, s, B-
CH,,.); 0.80-2.05 (10H, m, 2,4,6-CH, and 2CH, of ethyl); 2.14 (2H, d, 7
Hz, CH,C =); 4.95-5.30 (2H, m, =CH,) and 6.65-6.20 ppm (1H, m,
=CH).

16 b} (E,Z)-1-Maethyl-2-(3,3-dlethyl-5,5-dimethylcyclohexylldene}ethy! azide
(27).
Prepared from cyclohexanol 26 according to the procadure for compounds
9 and 10 (Example 3, b). Azide 27 obtalned as a colorless oil with 16%
yleld. '"H NMR (CDCl,, TMS) : 0.73 and 0.74 (total 6H, both t, 7 Hz,

20 2CH,ethyl); 0.91, 0.94 and 0.97 (total 6H, ali s, 5°,5"-CH,); 1.10-1.45
(4H, m, 2CH, ethyl); 1.22 (3H, d, 6.6 Hz, 1-CH,); 1.26 (2H, s, 4*-CH,);
1.89 (2H, s) and 1.97 (2H, m, 2*,6°-CH,); 4.08-4.48 (1H, m, 1-CH) and
5.18 ppm (1H, dm, 9.5 Hz, =CH).

26 ¢} (E,Z)-1-(3,3-Diethyl-5,6-dimethylcycliohexylidens) -2-propanamine
hydrochloride (28).
Prépared from azide 27 according to the procedure for compound 24
(Example 4), AmIne hydrochloride 28 obtained as a colorlass solid in 16%
yield. 'H NMR {CDClI,, TI\_IIS) : 0.72 (6H, br t, 7 Hz, 2CH, ethyf}, 0.90,
30 0.92 and 0.98 (total GH., all s, 5°,6™-CH,); 1.26 (6H, m, 4 -CH, and
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2CH, ethyl); 1.47 (3H, d, 6.6 Hz, 2-CH,); 1.70-2.25 (2H, br AB q, 13 Hz,
2°-CH;); 1.87 (2H, s, 6°-CH,), 4.18 {1H, m, 2-CH}; 5.34 (1H, br d, 9.5
Hz, =CH) and 8.38 ppm (3H, br s, NH,").

6§ Scheme: Example 13

M:‘ o Me e
M,Mcozﬂ MoMgl .MW TMSN,, BF;'ELO
ELO "M benzene

Me 2 Mo 5 o
— ) ud LIAH, :do Me
Me = _Ef:;-Me = NH,* HC!
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Example 13.
10  2-Methyl-1-{3,3,5.5-tetrametliylcyclohexylidense)-2- propanamine
hydrochloride (31).

a) 2-Methyl-1-(3,3,5,6-tetramethylcyclohexylidens)-2-propanol (29).
A solution of acetate 2 (2,14 g, 10 mmol) in diethyl ether (20 m!) was
16 added to 1.6 M Mell solution In diethyl ether {26 ml, 40 mmol), whlle
cooling in an ice bath. The reactlon mixture was stirred at room
temperature for 1 h. It was then cooled in an Ice bath and saturated
aqueous NH,CI (20 ml} was added dropwise. The aqueous phase was
extracted with diethyl ether (2 30 ml). The combined organic phases were
20 wash'ad with brine (30 mi}, dried over MgSO,, filtered and evaporated.
The residue was purified by Kugelrohr short path distlliation {100 *C/ 4
mm Hg) to give 29 (1.86 g, 86%) as a colorless oil. 'H-NMR: {CDCl,,
TMS) : 0.91 and 0.96 (total 12H, both s, c-Hex-3,5-CH,); 1.25 {2H, s, c-
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Hex- 4-CH,); 1.38 (6H, s, ~C[CH,),0); 1.79 and 2.23 {both 2H, both s, ¢-
Hex- 2,6-CH,) and 5.39 ppm (1H, s, =CH-}.

b) Z_-Azldo-z-methyl-'l-(a.3,5,5-tetramethvlcvclohoxylidane)propane (30).
BF,Et,0 (0.3 mi, 2.4 mmol) was added to a solution of alcohol 29 (0.42
g, 2 mmol) and TMSN, {0.31 ml, 2.4 mmol) In benzens (4.5 mi during 3
min, while cooling with an ice bath. The reaction mixture was stirred at 5-
10 °C for 1 h and flitered through a short silica gel column. The solution
was evaporated and the residue was purified by fiash chromatography on
silica gel (light petroleum ether) to give 30 {0.30 g, 64%) as a colorlass
oll. 'TH-NMR (CDCl,, TMS) : 0.92 and 0.98 (total 12H, both s, c-Hax-3,5-
CH,); 1.27 (2H, s, c-Hex- 4-CH,); 1.40 (6H, 5, -C{CH,);N,); 1.85 and
2.23 (both 2H, both s, c-Hex- 2,8-CH,} and 5.27 ppm (1H, s, =CH-).

¢) 2-Mathyl-1-(3,3,5,5-tetramethylcyclohexylidene)-2-propanamine
hydrochloride (31).

Prepa.rad from azids 30 by the same procedure as for amine 24 (Example
4). Amine hydrochloride 31 obtalned as a colorless solld In 69% vyleld. 'H -
NMR (CDCl,, TMS) : 0.91 and 0.98 (total 12H, both s, c-Hex-3,5-CH,);
1.26 (2H, s, c-Hex- 4-CH,); 1.68 (6H, s, -C(CH,),N); 1.84 and 2.10 (both
2H, both s, c-Hex- 2,6-CH,); 5.15 (1H, s, =CH-) end 8.5 ppm (3H, br s,

NH,*).
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Schemea: Examples 14 and 15
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Example 14,
3,5,5-trimethyl-2-cyclohexen-1-amina hydrochloride {35).

a) 3-Azido-1,5,5-trimethyl-1-cyclohexsne {34).

To a cooled {0 °C) suspension of sodium azide (0.81 g, 12.56 mmol} In
CH,CI, (5 ml) was added dropwise 53 % aqueous H,SO, (8 ml). The
mixture was stirred for 10 min, then a solution of 3,5,5-trimethyl -2-

10  cyclohexanol {(33) (0.70 g, 5 mmol) In CH,Cl, (8 ml) was added. The
mixture was stirred for 20 h, poﬁrad Into ice water, neutrallzed with
aqueous NH,OH and extracted with CH,Cl,. The extract was washed with
brine and dried over MgS0,. Filtration and evaporation of the solvent
keeping the tamperature below 2B °C gave an oil which was separated by

16  column chromatography on sllica gel (light petroleum ether). A fraction
with Rf 0.8 (hexane) was collected. Evaporation of the solvent gave 34
as a colorless oll (0.:?;65 g, 44%). '"H NMR (CDCI,, TMS) : 0.89 and 1.01
{total 6H, both s, 5,5-CH;); 1.34 {1H, m, ¢c-4-CH}; 1.55-1.95 (3H, m, 4-
CH, 6-CH,); 1.71 (3H, §,71-CHy); 3.90 (1H, m, 3-CH) and 5.39 ppm (1H,
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s, C=CH).

b} 3,5,5-trimethyl-2-cyclohexen-1-amine hydrochloride (35).

Prepared from azide 34 according to the procedure for compound 11
(Example 3, c). Amine hydrochloride 35 obtained as a colorless solid in
657% yleld. 'H NMR (CDCl,, TMS) : 0.89 and 1.03 (total 6H, both s, 5,5-
CH,); 1.25-2.156 (4H, m, 4,6-CH,); 1.72 (3H, s, 3-CH,); 3.88 (1H, m, 1-
CH); 5.41 (1H, s, C=CH) and 8.40 ppm (3H, br s, NH,*).

Example 15,
1,3,5,5-Tetramethyl-2-cyclohexen-1-amine hydrochloride (40).

a) 1,3,5,5-Tetramethyl-1,3-cyclohexadiene (37) and 1,5,5-trimethyl-3-
methylene-1-cyclchexene (38) mixture.

To a stirred 2 M etheral solution of methylmagnesium iodide {15 mi, 30
mmol) was added dropwise a solution of 3,6,6-trimethyl-2-cycichexen -1-
one (36) (1.38 g, 10 mmol} in dry ether (156 ml). The mixture was stirred
for 1 h, cooled with ice water and carefully treated with 15% aqueous
CH,COOH (15 ml). The mixture was stirred for an additlonal hour. The
organic layer was separated and washed with water and saturated
aqueous NaHCO,. After drying over MgSO,, the solution w.as
concentrated /n vacuo. The residue was purifled by flash chromatography
(light petroleum ether, Rf 0.956 (hexane}) to give a mixture of 37 and 38
(0.966 g, 70%) (7 : 10, based on GC) as an oll. 'H NMR (CDCl,, TMS)
0.89, 0.98 and 1.03 (total 10.2H, all s, 6,6-CH,); 1.656-2.20 (total
12.6H, m, CH,C= and CH,C=); 4.69 (2H, dm, 4 Hz, =CH,); 5.06 (0.7H,
m, =CH); 5.60 (0.7H, sept, 1.5 Hz, =CH) and 5.92 ppm {1H, m, =CH),

b) 3-Azldo-1,5,5,5-tetramethyl-1-cyclochexene (39].
Prepared from 37 and 38 mixture according to the procedure for
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compound 34 ( Exar'nple 14, a). Azide 39 obtained as a colorless oil with

43% yield. *H NMR (CDCI,, TMS)

: 0.93 and 0.99 (total 6H, both s, 5,5-

CH,); 1.31 (3H, s, 1-CH,); 1.36 and 1.62 (total 2H, both d, 13 Hz, 4-
CH,): 1.72 (6H, s, 1-CH,, 6-CH,); 5.32 (1H, s, C=CH).

B .

¢) 1,3,5,6-Tetramethyl-2-cyclohexen-1-amine hydrochloride (40).
Prepared from azide 39 according to the procedure for compound 11
(Example 3, c). Amine hydrochloride 40 obtained as a colorless solid with

60% yield. 'H NMR (CDCl,, TMS)

: 0.96 and 1.07 (total 6H, both s,

10 5,5-CH,;); 1.56 (3H, 8, 1-CH,); 1.73 (3H, s, 3-CH,); 1.60-2.05 {4H, m,
4,6-CH,); 5.49 {1H, s, C=CH) and 8.27 ppm (3H, br s, NH;*).

Scheme: Example 16

CWHMQBI' o MBMQ‘
CIICI %o Me Me BF:'OE'I
1. LIAIH. / NH,"HCI
Me Z.HGI Me Me
Me 45

Example 16,

1,3, trans-5-timethyl-cis-3-vinylcyclchexanamine hyd rochloride (45).

a) 3,5-dimethyl-3-vinylcylochexanone (42).
20 A 1M solution of vinylmagneslum bromids in THF (90 ml, 90 mmol) was
cooled In dry Ice-acetong_bath to —20° C in an Inert atmosphere and CuCl

{4.45 g, 45 mmol) was added in one portlon. The mixture was stirred for
46
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30 min and a solution of 3,5-dimethyl-2-cyclohexen-1-one (41) (3.73 g,
30 mmol) in THF (40 ml) was added dropwise keeping the reaction
temperature at —-20°C. The cooling bath was removad and the reacticn
mixture was allowed to reach room temperature for 2 h. Saturated
aqt]eous NH,CI (50 mi) was added thoroughly while cooling with icae bath.
Hexane (150 ml) was then added and the aqdeous layer was separated
and sxtracted with hexans {2 100 ml). The combined organic extracts
were washed with 20% aqueous acetic acld {100 ml) and with saturatad
aqueous NaHCO, (3 200 ml). The extract was dried over MgSO,, filtered
and evaporated. The crude product was puifled by flash chromatography
on silica gel (light petroleum ather - ethyl acetate, 20: 1) to give 42 (2.4
g. 52 %) as a coloriess oll. 'H-NMR (CDCl,, TMS) :0.99 (3H, d, 6 Hz, B-
CH,): 1.11 (3H, 8, 3-CHy); 1.2-2.6 {7H, m, ring protons); 4.94 and 5.01
(total 2H, both d, 17 and 10.5 Hz, CH,=) and 5.64 ppm (1H, dd, 17 and
11 Hz, =CH).

b) 1,3, trans-5-trimethit-cls-3-vinylcyclohexanol {43).

A solution of ketone 42 (1g, 6.6 mmol) In diethyl ether (10 mi) was added
to 1.6M methyl lithium sojution in diethyl sther {12 ml, 19.6 mmol) whils
cooling In an ice bath. The resulting mixture was stirred for 1 h at 0-5"C
and saturated agueous NH,CI (10 mil) was added thoroughly. The aqueous
layer was separated and extracted with dlethyl ether (2 16 ml}. The
combined organic phases ware washed with brine (20" ml) and dried over °
MgSO0,. The extract was flitered and evaporated. The crude product was
purified by flash chromatography on silica gel {3% ethy! acetate in light
patroleum ether). Cyclohexanol 43 (0.82 g, 74 %) was cbtalned as a
colorless oil that was used In the next step without characterization.

c) 1-Azido-1,3, trans-5-trimethyi-cls-3-vinylcyclohaxane (44).
Prepared from cyclohexéﬁol 43 according to the procedure for compound
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9 (Example 3, b). Azide 44 obtained as a colorless oll with 17% yield. 1.H-
NMR (CDCl,, TMS) : 0.94 (3H, d, 6.5 Hz, 5-CH,}; 0.97 {3H, s, 3-CH,);
1.27 (3H, 8, 1-CH,); 0.7-2.0 (7H, m, ring protons); 4.95 and 4.87 (total
2H,_ both d, 18 and 11 Hz, =CH,)} and 5.77 ppm (1H, dd, 18 and 11 Hz,
=CH).

d} 1,3, trans-5-trimethyl-cls-3-vinylcyciohexanamine hydrochloride {45).
Prepared from azide 44 according to the procedure for compound 11
{Example 3, c). Amins hydrochloride 45 obtained as a colorless solid with
32% yield. 'H-NMR (CDCl;, TMS) : 0.92 (3H, d, 6.6 Hz, 5-CH,); 0.96
{3H, 8, 3-CH,); 1.45 (3H, s, 1-CH,); 0.8-2.1 (9H, m, 2,4,6-CH,, 5-CH and
H,0); 4.94 and 4.97 (2H, both d, 18 and 11 Hz, =CH,); 5.76 (1H, dd,
18 and 11 Hz, =CH) and 8.26 ppm (3H, br s, NH;*).

Scheme: Example 17

| o Mo on  AmBr

& Me NaH, DMSO
aH,
CuCl cat. e o
47
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Example 17,
2-{1,3,3,5,6-Pentamethylcyciohexyl}-4-pentenylamine hydrochloride (49).

a) Ethy! 2-cyano-2-(1.3,3,5,5-pentamethylcyclohaxyllacetate (47).

Copper (1) chioride (0.05 g, 0.5 mmol) was added to a cooled {(-10 °C } in
48
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argon atmosphere 1M methyimagnasium iodide in ethyl ether {15 ml, 15
mmol} and stirred for § min. Then a solution of acetate 46 (2.5 g. 10
mmol) in THF (26 ml) was added dropwise within 20 min, keeping the
temperature below O °C. The mixture was stirred for 1 h, quenched with
saturated aqueous NH,C!, and extracted with diethyl ether The extract
was washed with brine, dried over anhydrous MgSO,, filtered and
evaporated. The residua was purified by flash chromatography on silica
gel (light petroleum ether - ethyl acatate, 20: 1) to give 47 {1.6 g, 66.5
%) as a coloriess ofl. "H NMR (CDCl,, TMS) : 1.01, 1.07 and 1.09 (total
12H, s, 3°,5°-CHj); 1.00-1.85 (6H, m, ring CH); 1.30 (3H, s, 1*-CH,);
1.33 (3H, t, 7 Hz, CH,-athyl); 3.44 (1H, s, 2-CH) and 4.27 ppm (2H, q, 7
Hz, OCH,).

b) Ethyl 2-cyano-2-(1,3,3,6,5-pentamethylcyclohexyl}-4-pentenoate (48)
To a solution of cyanoacetate 47 (1.25 g, 4.71 mmol)} in anhydrous
DMSO (10 ml) was added sodium hydride (0.284 g, 7.09 mmol; 60%
mineral oll dispersion). The mixture was stirred for 30 min at 50 °C, and
cooled to 20 °C. To this was addad allylbromida (0.86 g, 7.1 mmiol) and
the mixture was stirred for 3 h at room temperature, then for 30 min at
50 °C. The mixture was cooled, treated with water and extracted with
diethyl ether. The extract was washed with water and with brine, dried
over anhydrous MgSO,, filtered and evaporated. The residue was purified
by flash chromatography on silica gel (light petroleum ether — ethyl
acetate, 20: 1) to give 48 (0.92 g, 63.7 9%) as a colorless oil. '"H NMR
{CDCl,, TMS} :0.98 (6H, 8, 37,5 -CH,,); 1.11 (6H, 5, 3° ,5°-CH,,.);
1.00-1,85 (6H, m, ring CH); 1.31 (3H, t, 7 Hz, CHs-ethyl); 1.33 (3H, s,
1*-CH,); 2,42 and 2.86 (total 2H, both dd, 13 and 7 Hz, 3-CH,); 4.02
(2H, q, 7 Hz, OCH,); 5.05-56.37 (2H, m, =CH;) and 5.55-6.05 ppm (TH,
m, =CH).

49
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c) 2-(1,3.3,5,5-Pentamethylcyclohexyl}-4- pentenylamine hydrochloride
{49)
To a solution of ester 48 (0.9 g, 2.95 mmol) in DMSO {10 ml) was added
water {0.563 mi, 2.95 mmol) and lithlum chloride (0.25 g, 5.9 mmol). The
6 mixture was stirred for 3 h at-175-180 °C , then it was cooled and water

{30 ml) wes added. The mixture was extracted with diethy! ether. The
extract was washed with water and with brine, dried over anhydrous
MgSO,, flitered and concentrated to 10 ml volums. The solution obtained
was added dropwise to a suspansion of lithlum aluminum hydride {0.25 g,

10 6.6 mmol) in diethyl ether (15 mi) and stiired at raflux for 3 h. The
mixture was cooled and treated with 20% aqueous NaOH, and extracted
with diethyl ether. The extract was washed with brine, driad over NaOH,
filtered and treated with anhydrous HCI solution in dlethyl ether. After
evaporation of the solvent, the residue was purified by chromatography

16  on silica gel (chloroform - methanol, 20:1) to give 49 (0.245 g, 31 %) as
a coloriess solld. 'H NMR (DMSO-D,, TMS) : 0.92, 0,96 and 1.04 (total
15H, all 5, 37,6 -CHzand 1°-CH,), 1.00-1.65 (total 6H, m, ring-CH,);
1.85-2.40 {3H, m, 3-CH,, 4-CH); 2.60-3.10 (2H, m, CH,N); 4.90-5.25
(2H, m, =CH,); 6.62-6.10 {(1H, m, =CH) and 7.92 ppm (3H, br s, NH,* ).

20
® R : IONS
The active Ingredients of the invention, together with ona or morse

conventional adjuvants, carriers, or diluents, may be placed into the form
of pharmaceutical compositions and unit dosages thereof, and in such

25 form may be employed as sollds, such as coated or uncoated tablets or
filled capsules, or [Iquids, such as solutions, suspensions, emulsions,
elixirs, or capsules filled with the same, all for oral use; in the form of
suppositorlas or capsules for rectal administration or in the form of sterlle

Injectable solutions for parenteral {inclu ding intravenous or subcuta neous)

30 use. Such pharmaceutical compositions and unit dosage forms thereof
60
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may comprise conventional or new Ingredients in conventional or special
proportions, with or without additional active compounds or principles,
and such unit dosage forms may contain any suitable effective amount of
the active ingredient commensurate with the intended daily dosage range
& to t;e employed. Tablets containing twenty {20} to one hundred {100)
milligrams of active ingredient or, more broadly, tan {10) to twe hundred
fifty (250) milligrams per tablet, are accordingly suitable representative

unit dosage forms.

10 METHOD OF TREATING

Due to thelr high degree of activity and their low toxlcity, together
presenting a most favorable therapautic index, the active principles of the
invention may be administered to a subject, e.g., a living animal {including
a human) body, in need thereof, for the treatment, allevia tion, or ameliora-

16 tion, palliation, or elimination of an Indication or condition which is
susceptible thereto, or representatively of an indication or condition set
forth elsewhere in this application, preferabl\; con curently,
simultaneausly, or together with one or more pharmaceutl cally-acceptable
excipients, carrlers, or dlluents, especially and-preferably in the form of a

20 phammacsutical composition theraof, whether by oral, rectal, or parental
{(Including intrdvenous and subcufanaous) or In some cases even topical
route, In an effactive amount. Suitable dosage ra nges are 1-1000
milligrams daily, preferably 10-600 milligrams daily, and especially 50-500
milligrams dally, depending as usual upon the exact mode of adminis-

26 tratlon, form in which administered, the indication toward which the
administratlon is directed, the subject involved and the body weight of the
subject Involved, and the preference and experlance of the physician or

veterinarian In charge.
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With the ald of commonly used solvents, auxillary agents and
carriers, the reaction products can be processed into tablets, coated
tablgts, capsules, drip solutions, suppositorles, injection and infusion
preparations, and the like and can be therapeutically applied by the oral,
rectal, parenteral, and additional routes. Representative pharma ceutical

compositions follow.

(a) Tablets suitable for oral administration which contain the active

ingredient may be preparad by conven tional tabletting techniquas.

(b) For supposltories, any usual suppository base may be employed
for incorporation thereinto by usual procedure of the active ingredient,
such as a polysethyleneglycol which Is a solid at normal room temparature
but which melts at or about body temperatura.

(c} For parental (Iincluding Intravenous and subcutane ous) sterlle
solutlons, the actlve ingrediant together with conventional Ingredients in
usual amounts are employed, such as for example sodium chloride and
double-distllied water q.s., according to conventional procedure, such as
filtration, aseptic filllng into ampoules or IV-drip bottles, and autoclaving

for sterllity. '
Other suitable pharmaceutical compositions will be immedlately
apparent to one skllled in the art.

The following examples are again given by way of Illustration only

and are not to be construed as limiting.

EXAMPLE 18

Tablet Formulation

A suitable formulation for a tablet containing 10 miliigrams of

52
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active Ingredient is as follows:

Mg.
Active Ingredient 10
Lactose 63
Micracrystalline Cellulose: 21
Talcum 4

Magnesium stearate

Colloidal silicon dioxide

63
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EXAMPLE 19

Tablet Formulation

Another suitable formulation for a tablet containing 100 mg Is as

follows:
) .
Mg.
Active Ingredient 100
Potato starch 20
Polyvinylpyrrolidone 10
10  Film coated and colorad. .
The fllm coating material consists of:
Lactose 100
Microcryst. Cellulose 80
Gelatin 10
15  Polyvinylpyrrolidone, crosslinked 10
Talcum 10
Magnesium stearate - 2
Colloidal sllicon dioxide 3
Color pigments - b
20
54
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EXAMPLE 20

Capsule Formulation

PCT/GB02/05038

A suitable formulation for a capsule containing 50 milligrams of

active Ingredient is as follows:

Mg.
Active Ingredlent b0
" Comn starch 20
Dibasic calcium phosphate 50
Talcum 2
Colloidal silicon dioxide 2
filled In a gelatin capsule.
EXAMPLE 21

Solution for injectlon

A suitable formulation for an injectable solutlon containing one

percent of actlve Ingredient is as follows:

Active Ingredient mg 12

Sodlum chloride mg

Sterlle water to make ml

8
1

4
5€
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EXAMPLE 22
Liguid oral formulation

A sultable formulation for 1 liter of a liquid mixture containing 2

milligrams of active ingredient in one milliliter of the mixture is as follows:

b —_—
G.
Active Ingredient 2
Saccharose 250
10 Glucose 300
Sorbitol 150
Orange flavor 10

Sunsest yellow.

Purifled water to make a total

15 of 1000 ml.

_———— S = e ————
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EXAMPLE 23

Liquid oral formulation

Another suitable formulation for 1 liter of a liquid mixture
containing 20 milligrams of actlve ingredient In one milli liter of the mixture

-

6 Is as follows:

G.
Active Ingredient 20.00
10 Tragacanth 7.00
Glycerol 50.00
Saccharose 400.00
Maethylparaben 0.50
Propylparaben 0.05
15 Black currant-flavor 10.00
Soluble Red color _ 0.02

Purified water to make a total

of 1000 m!.

20
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LE 24
Liquid oral formuiation

Another suitable formulation for 1 liter of a liquid mixture
containing 2 milligrams of active ingredlent in one milli liter of the mixture

is as follows:

G.

Actlve Ingredient 2
Saccharose 400
Bitter orange peel tincture 20
Swaeet orange peel tincture 15
Purified water to make a total

of 1000 ml.

58
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180 g aerosol solution contain:

6 G.
Active Ingradient 10
Olelc acld 5
Ethanol 81

10  Puriflad Water 9
Tetrafluoroethane 76

15 ml of the solution are filled into aluminum aerosol cans, capped with a

dosing valve, purged with 3.0 bar.

16
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EXAMPLE 26
IDS formulation
100 g solution contain:
G.

Active Ingredient 10.0
Ethanol 67.6
Propyleneglycol 7.5
Dimethylsulfoxide 5.0
Hydroxyethyicellulose 0.4
Purifled water 19.6

1.8 mi of the solution are placed on a fisece covered by an adhesive
backing foil. The system is closed by a protective liner which will be

removed before use.

60
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AMPLE 27
Nanoparticle formulation

10 g of polybutylcyanoacrylate nanoparticles contain:

b G.
Actlve ingredlsnt 1.00
Poloxamer 0.10
Butylcyanoacrylate 8.75

10  Mannitol 0.10
Sodiumchloride ) 0.05

Polybutylcyanoacrylate nanoparticlies are prepared by emulsion
polymerization In a water/0.1 N HCl/ethanol mixture as polymerization
16 medlum. The nanoparticles in the suspension are finally lyophillzed under

vacuum.

EHARMACOLOGY - SUMMARY
The active principlaé of the present Invention, and pharmaceutical
20 compositions thereof and method of treating therewith, are characterized
by unique advantageous and unpredictable properties, rendering the
"subject matter as a whole", as claimed herein, unobvious. The
compounds and pharmaceutlical compositlons thereof have exhibited , In
standard accepted reliable test procedurss, _tha following valuable

26 properties and characteristics:

They are systemically-active, uncompetitive NMDA receptor

antagonists with rapid blocking/unblocking kinet ics and strong voltage
61
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dependency and are, accordingly, of utility in the treatmaent, elimination,
palliation, alleviation, and amelioration of respon sive conditions, by appli-
cation or administration to the living animal host for the treatmant of a
wid-e range of CNS disorders which involve disturbances of glutamatergic

transmission.

Thase compounds are also systemically- active, non-compatitive
BHT, ai'ld neuronal nicotinic receptor antagonists and are, accordingly, of
utllity in the treatment, elimination, palliation, alleviation, and amelioration
of responsive conditions, by application or administration to the living
animal host for the treatment of a wide range of CNS disorders ‘which

involve disturbances of serotonin or nicotinic transmission.

Methods
Receptor Binding Studies

Male Spragus-Dawley rats (200-250g) were daecapitated and their brains
wera removead rapldly. The cortex was dissected and homogenized in 20
volumes of ice-cold 0.32 M sucrose using a glass -Teflon homogenizer.
The homogenate was centrifuged at 1000xg for 10 min. The pellet was
discarded and the supematant centrifuged at 20,000xg for 20 min. The
resulting pellet was re-suspended in 20 volumés of distllled water and
centrifuged for 20 min at 8000xg. Then the supernatant and the buffy
coat were cantrifuged at 48,000xg for 20 min in the presence of 50 mM
Tris-HCI, pH 8.0. The peallat was then re-suspended and centrifuged two
to three more times at 48,000xg for 20 min In the presence of 50 mM
Tris-HCI, pH 8.0. All centrifugation steps were carried out at 4°C. After
resuspension In b volumes of 60 mM Tris-HCI, pH 8.0 the membrane

suspension was frozen rapidly at -80°C.

On the day of assay the }'Flamblanes were thawed and washad four times
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by resuspension in 50 mM Tris-HCI, pH 8.0 and cantrifugation at
48,000xg for 20 min. and finally re-suspended In 50 mM Tris-HCI, pH
7.4. The amount of protein in the final membrane preparation (250-500
4ug/ml) was determined according to the method of Lowry et al. (1951).

6 Incubations were started by adding [*H]-(+) -MK-801 (23.9 Ci/mmioal,
5nM, Dupont NEN) to vials with glycine (10 zM), élutamata (10 uM), and
-125-250ug proteln (total volume 0.5 ml) and various concentrations of
the agents tested (10 concentrations in duplicates). The incubatlons were
continued at room temperature for 120 min {equillbrium was achieved

10 under the conditlons used). Non -specific binding was defined by the
additlon of unlabsled { +)-MK-801 {10 #M). Incubations were terminated
using a Mlllipore filter system. The samples were rinsed twice with 4 m!
of Ice cold assay buffer over glass fibre filters {Schlelcher & Schuell)
under a constant vacuum. Following separation and rinse the fliters were

15  placed Into scintlilation liquid {5 ml; Ultima Gold) and radloactivity retained
on the fliters was determined with a conventional liquid scintlllation
counter (Hewlett Packard, Liquid Scintlllation Analyser). The Kd of [*H]-
(+)-MK-801 of 4.6 nM was determined by Scatchard analysis and used
according to the Cheng Prussoff relatlonsh_lp to calculate the affinlty of

20 displacers as Kd values. Most antagonists were tested in 3 to 7 separate

experimeants.

NMDA and Neuronal Nicotinlc Receptor Subtype Expression in Xenopus
Oocytes

26  Mature female Xenopus laevis were anaesthetized in 0.2% Tricaine on ice

for 15 min prior to surgery. Oocytes were removed and Incubated in 2
mg/ml collagenase (type I} In Ca**-free cocyte Ringer solution (82.5 mM
NaCl, 2 mM KCI, 2 mM-MgCl,, 5 mM HEPES, pH 7.5) for 30 min. at room

temperature and washed thoroughly with OR-2 {100 mM NaCl, 2 mM
83
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KC!l, 1 mM MgCl;, 2 mM CaCl,, 56 mM HEPES, pH 7.5). The remaining

follicle cell layer was removed manually with fine forceps and the oocytes .
were kept in OR-2. The RNA was dissolved in DEPC-treated, sterile

distllied water. RNA for the NMDA NR1a subunit was mixed 1:1 with

RNA for the NR2A subunlt. Likewise neuronal nicotinic a4 RNA was

mixed 1:1 with RNA for the B2 subunit. Rfty to 100 nanoliters"of each

RNA mixture were Injected in the oocyte’s cytoplasm using a Nanoliter

injector {World Pracision Instruments). The oocytes were incubated at

.19°C in OR-2 for the following 3 to 6 days.

The electrophyslological responses were obtainad using the
standard two-electrode voltage-clamp method {GeneClamp 500 amplifler),
2-6 days after injection. The electrodes had a resistance between 0.2 and
0.4 MQ2 and were filled with 3M KCI. Recordlngs were made in a custom
made chamber with 2 to 3 second exchange times. The bath solution was
prepared Ca*-fres, to avold Ca**-induced CI" currents (100 mM NaCl, 2
mM KCI, 6 mM HEPES, 2 mM BaCl,, pH 7.35). NMDA recaptors were
activated by the manual co-application of 1 mM Glutamate and 10 uM -
Glycine for 30-40 secs every 2 to 3 mins to oocytes clampad at -70mV.
Neuronal nicotinic receptors were activated by application of 100 M
acetylcholine for 20-30 secs every 2 to 3 mins to oocytes clamped at -
70mV. After obtaining stable control responses, full concentration -
response curves with antagonists were obtained by preincubating 6-7
different concentrations at log 3 Intervals.

Oniy results from stable cells were accepted for in cluslon In the
final analysls I.e. showing at [sast 50% recovery of responses to NMDA
following removal of the antagonist tested. Despite this, recovery from
drug actions wasn’t always 100% because of minor rundown or runup In
some cells. When present, this was always compansated by basing the %
antagonism at each concentration on both control and recovery and

assuming a linear time course for this rundown, All antagonists were
64
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assessed at steady-state blockade with 6 to 7 concantrations on at least
4 cells. Equilibrium blockade was achieved within 1 to 3 agonist
applications, depending on antagonist concentration.

Kinetic experiments were performed by applying various
concentrations of unsaturated.amino-alkyl- cyclohexanes (normally 6 in a
log 3 dosing regime) for 10-20 seconds in the continuous presence of
glutamate (100 pM and glycine 10 pM) for 90-180 seconds In Xenopus
oocytes axpressing NR1a/2A receptors. The perfusion system used for
these experiments was a modified cocyte carouss! system which aliows
rapid wash In and wash out of agonist and antagonist with change timas
lass than one second. Exponential fits were made using the program
TIDA for windows and most responses wera well fitted by a single
exponential. This same system was used to access the voltage-
depandency of blockade, but the bath solutlon contained flufenamic acid
(100 uM) to block endoganous voltage-activated and Ca** activated CI
cuments. Also, Ba** (2mM) was replaced by low concentrations of Ca?*
{0.2 mM). Following equilibrium blockads by higher concentrations of
antagonist (normally around 10 timaes the IC ), flve ramps were driven
from -70 mV to +30 mV over two seconds. Simllar ramps were driven
in bath solutions and for glutamate without antagonist, bath before
antagonlist application and following recovery of responses. The leak
currents in the absence of glutamate were substrated from the glutamate
and glutama'ta plus antagonist curves. Voltage- dependency was then
detarmined by comparing the giutamate and glutamate plus antagonist

curves.

*Hippocampi were obtained from rat ambryos (E20 to E21) and were

then transferred to calcium and magnesium free Hank's buffered salt

_,L..‘tj: s f_.- 1.,,-"'~¢- ;.M . -'.' .
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solution {Glbco) on ice. Celis were mechanically dissociated in 0.05%
DNAase / 0.3% ovomucoid (Sigma) following an 8 minute pre-incubation
with 0.66% trypsin / 0.1% DNAase (Sigma). The dissoclated cells were
then centrifuged at 18xg for 10 minutes, re-suspended in minimum
essentlal medium (Gibco) and plated at a density of 150,000 cells cm™
onto poly-L-lysine {(Slgma)-precoated plastic petri dishes (Faicon). The
cells were nourished with NaHCO,/HEPES-buffered minimum assential
medium supplemented with 5% fetal calf serum and 5% horse serum
(Glbco) and incubated at 37 C with 5§%CO, at 96% humidity. The
medium was exchanged completely following inhibition of further glial
mitosls with cytosine- -D-arabinofuranoside {20 M Sigma) after about 7
days in vitro. Thereafter the medium was exchanged partially twice

weekly.

Patch clamp recordings were made from these neurones with
polished glass electrodes {4-6 m } In the whole cell mode at room
temperature (20-22 C} with the aid of an EPC-7 ampilifler (List). Test
substances ware-applied by switching channels of a custom-made fast
superfusion system with a common outflow (10-20 ms exchange times).
The contents of the Intracellular solution were as follows (mM): CsCl
(120), TEACI (20), EGTA (10), MgCI,(1),CaCI;(0.2), glucose (10), ATP{2),
cAMP (0.25); pH was adjusted to 7.3 with CsOH or HCi. The
extracellular sclutlons had the following basic composition (mM): NaCl
(140), KCI (3), CaCl, (0.2), glucose {10), HEPES (10), sucrose (4.5},
tetrodotoxin (TTX 3*10%). Glycine (1 M) was present in all solutions: a
concentration sufficient to cause around 80-85% actlvation of glycine,
receptors. Only rasults from stable cells were accepted for inclusion in
the final analysls, i.e., following recovery of responses to NMDA by at
least 75% of thelr depression by the antagonists tested.
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N1E-115 cells were purchased from the European collection of cell
cultures (ECACC, Salisbury, UK} and stored at -80°C until further use.
The cells were plated at a density of 100,000 cells cm™ onto plastic Petri
dishes (Falcon) and were nourished with NaHCO,/HEPES-buffered
minimum essentlal medium supplemented (MEM) with 15% fetal calf
sarum (Gibco) and Incubated at 37°C with 5%CO, at 95% humidity. The
medium was exchanged completely daily. Once every three days, cells
were reseaded onto fresh Petrl dishes following treatment with trypsin -
EDTA (1% in PBS), resuspension In MEM and centrifugation at 1000 rpm

for four minutes.

Patch clamp recordings at —70 mV were made from lifted cells, 2-

3 days following seeding with polished glass elsctrodes (2 -6MQ) in the
whole cell mode at room temperature (20-22°C} with an EPC -7 ampilifier
{List). The contents of the Intracsliular solution ware as follows (mM):
CsCl(130), HEPES (10), EGTA (10), MgCl, (2), CaCl, (2}, K-ATP (2), Trls-
GTP (0.2}, D-glucose {10); pH was adjusted to 7.3 with CsOH or HCI.
The extraceliular solutions had the following basic composition {mM]):
NaCl (124), KC! (2.8), HEPES {10), pH 7.3 adjusted with NaOMH or HCI.

After the whole-cell configuration was established, the cslis were
lifted from the glass substrate and serotonin (10uM), memantine and
unsaturated amino-alkyl-cyclohexane derivatives were applied at various
concentrations using a fast superfusion device. A piezo translator -driven
double-barrelied application plpette was used to exposa the lifted call
either to serotonin-free or serotonin -containing solution. A two second
serotonin pulse was dellvered every 60 seconds. The putative
antagonlists wara dissolvad in aqua-bidest and diluted with bath solution
to the desired concentration. Only results from stable cells were
accepted for incluslon Inthe final analysis, i.e., showing at Ieast 50%
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racovery of responses to serotonin following removal of compounds.
Despite this, recovery from drug actlons wasn't always 100% baecause of
rundown in some cells (< =10% over 10 minutes). When present, this
was always compensated by basing the percent antagonism at each

6 concentration on both control and recovery and assuming a linear time
course for this rundown. All antagonists w ere assessed at steady-state
blockads with 3 to 6 concentrations on at least five cells. Equllibrium
blockade was achieved within 2 to § agonist applications, depending on
antagonist concentration.

10
In vivo
ntl Islv vit

NMR female mice (18-28 g} housed 5 per cage were used for the
maximal elactroshock (MES) and motor impairment tests. All animals
16 were kept with water and food ad libltum_ under a 12 hour light-dark cycle
(light on at 6 a.m.) and at a controlled temperature (20+:0.5 C). Al
experiments were performed between 10 a.m. and 5 p.m. Tested agents
were Injected 30 min. I.p. before the induc tion of convulsions if not stated

otherwise (see below). All compounds were dissolved in 0.9% saline.

20 The MES test was performed together with tests for myorelaxant
action (tractlon reflax) and motor coordination (rotarod). For the traction
reflex test mice were placed with thelir forepaws on a horizontal rod and
wera raquired to place all 4 paws on the wire within 10 seconds. To test
ataxla {(motor coordination) mice were placed on an accelerating rotarod

25 and were required to remaln on the rod for 1 minute. Only mice not
achleving the criteria In all three repetitions of each test were consldered
to exhlbit myoralaxation or ataxia respectively. Thes e tests were
followed by MES (100 Hz, 0.5 second shack duration, 60 mA shock
intensity, 0.9 ms impulse duration, Ugo Basile) applied through comeal
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electrodes. The prasence of tonic convulsions was scored (tonic
extension of hind paws with minimum angle to the body of 90 ). The aim
was to obtain EDg.S for all parametars scored (anticonvulsive actlvity and
motor side effects) with use of the Litchfield Wilcoxon test for quantatl
dos:a rasponses. Division of the EDg, for slde effacts (ataxia or my'ore-
laxation) by the EDg, for antagonism of electroshock convulsions was

used as a therapeutic index (T1).

Statistical analvsis

ICses in patch clamp and binding studies were calculated according
to the four parameter logistic equation using tha Grafit computer program
(Erithacus Software, England). Ki value for binding studies wers then
determined according to Cheng and Prusoff. Binding values presented are
means + SEM of 3-b determinations {seach performed in duplicate).

4-7 doses of antagonists were tested In each of the in vivo tests
{6-8 animais per dose) to allow ceiculation of graded ED4,8 according to
problt analysis (Litchfield and Wllcoxon) with correction for 0% to 100%
effacts. EDy,s are presented with 95% confidence limits (Cl). Pearson
product momant correlation analysis (Slgma Stat, Jandel Scientific) was
used to compare [n vitro potencies and |n vivo anticon vulsant activity.

RESULTS
MBZ Numbars

MRZ numbers ere used to represent chemical names. The MRZ
numbers and their respective chemical names are shown in “MRZ LIST".
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[ MRZ_[Chemical Name

2/657 |1-amino-2,4,4,8,6-pentamethyl-cyciohex-2-en Hydrochlonde

27749 |1-(1-Aminoethy])3,3,5,51etramethyicyclohexene

2758 |1-Ethenyl3 3.5 5tatramethylcyclohexylemine -

2/1005 [1-Aminoe-3,3,5,5-Tetramethyl-1-cyclohexene

271021 |2-(3,3,5,5- Tetramethylcyciohexylideneyathanamine

21023 |1-Amino-3,3, 5timethyl2-cyclohexene

TDE_ 1,35 5-Tetramethyl-2-cyclohexen-1-amine
2005 |1 3.5, 5-tetramethylcycdohexanamine

2008 |13,3,5 5 Tetramethyicyciohexylidens)2-propanamine

D08 |1-(3,3-Dlethyl-5,5-dimethylcyclohexylidene)-2-propanamine

da-3-Vinyl1,3,rans-5-timethyicyclohexylamine

3,5, 5-{etramethyl-1-cyclohexen-1-yi)-2-propanamine

SHetramethylcy ciochexypiperidine

ethyicyclohexyl-1jethylamine

2016 |

entamethyicyciohexyl)-4-penianylamine

etramethyicyclohexylidene)propanamine

etramethylcyclohexylidene)-2-propanamine

lidena)propanamine

All compounds displaced [*H]- ( +)-MK-801 with Ki valuss between
1 and 83 pM (see Table 1].
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Table 1

0.60

NMDA ICqq (uM) [SEM

17

0.1

1466 |8
(%]

0.10

7.08

n Figure 1,

The results for representative compounds are reported
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DA R PE EXP ION IN XENOPU E

NMDA receptor blockade by MRZ 2/759 was determined by applying
various concentrations (0.1 to 100 uM in a log 3 dosing regime) for 10 seconds
in the con‘tinuous prasence of glutamate {100 uM) and glycine 10 uM) at -70
mV for 100 seconds In Xenopus oocytes expressing NR1a/2A recepters (Figure
2, left). The potency of MRZ 2/759 {ICg, = 1.99 pM, Hill 0.75) was determined
by plotting percent blockade against antagonist concentration and then fitting
the curve according to the logistic equation (Figure 2, right).

Patch Clamp

Steady-state inward current respt;nses of frashly dissociated hippocampal
neuronas to NMDA (200 M with glycine 1 M at -70mV) were antagonized by
MRZ 2/759. Peak and steady-state currents were affected to a simllar degree
making It unlikely that Its effects were medlated at the glycine, site. Strong
support for the uncompetitive nature of this antagonism was provided by the
clear use- and voltage -dependency of its blockade. See Figure 3.

Invivo

Anti-Convulsive Activity

MES and Myorelaxant action results are presentad in Tabls 2.
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Table 2

MRZ MES MES Myorelmomtion EDSD | Myorelsxation Ataxia Ataxia mn LUl
ED50 cL cl EDS0 cl Myorelmxation | Atada

2857 >30 >0 >0
e 2658 20.7-34.1 38.84 288-521 44 30.0-460 18 14
2759 1484 98- 1278 103- 169 15.00 114-188 0% 10
211005 22048 88-43% 3568 26.1-48.7 2883 16.1-4438 17 13
21021 20.48 178-489 1650 109-250 22,00 162-350 o8 08
2102 >S50 >50 >50
2002 28.14 210-325 3388 71 -28 5298 218-1008 13 20
2005 T34 33.0-41.1 3975 326-484 4034 372-855 1.1 13
2008 57.02 31.4-1034 4462 304-505 40588 314-589 08 07
2008
2000 >50 >S50 > 60
2010 >50 >80 >50
2013 >80 >5 >B0
2014 4182 215-1085 1395 63-31.1 238 183-384 03 03
2015 >&0 >80 >S50
2018 >50 >50 >80
07 3888 2.1-487 3563 300-423 372 250-454 1.0 08
2018 7854 350-1783 2943 24-370 2670 182-310 04 03
2019 > >3S0 >50
2020 20.08 204-333 3448 20.1-408 2157 18.7-407 13 11
2021 1358 25-207 21.42 180-254 2468 20.1 0.2 18 18
2023 >30 >30 >30
2020 2538 21.1-305 20.67 2n2-307 3784 21.8-0851 1.4 RE
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In concluélon, from the foregoing, it is apparent that the present invention
provides novel, valuable and unexpected applicatlons and uses of the
compounds of the present invention, which compounds comprise the active
principle according to the present irivention, as well as novel pharmaceutical
compositions thereof and methods of preparation theraof and of treatﬁlg
therewith, all possessed of the foregoing more spacifically -enumarated

charactarlistics and advantages.

The high arder of activity o the active agent of the present invention and
compositions thereof, as evidenced by the tests reported, is indicative of utility
based on Its valuable activity in human beings as well as in lower animals.
Clinical evaluation in human beings has not been completed, however. it will be
clearly understood that the distribution and marketing of any compound or
composition falling within the scope of the present invention for use in huma n
beings will of course have to be pradicated upon prior approval by governmental
agencles, such as the U.S. Federal Food and Drug Administration, which are
responsible for and authorized to pass judgment on such questions.

Conclusions

The instant unsaturated 1-amino-alkylcyclohexanas represent a novel
class of systemically-active, uncompetitive NMDA receptor antagonists with
rapid blocking/unblocking kinetics and strong voltage -dependency. In view of
their moderate potency and assoclated rapld kinetics, they will ba usefui
therapeutics In a wide range of CNS disorders which Involve disturbances of

glutamatergic transmission.

These compounds accordingly find application In the treatment of the
following disorders of a living animal body, espaecially a human . 1.
Excltotoxiclty such as ischaemld during stroke, trauma, hypoxia, hypoglycemia,

74
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glaucoma, and hepatic encephalopathy. 2. Chronic neurodegenerative diseases
such as Alzheimer's disease, vascular dementia, Parkinson's disease,
Huntington's disease, multiple sclerosis, amyotrophic lateral sclerosis, AIDS-
neurodegeneration, olivopontocerebellar atrophy, Tourstte's syndrome, motor

6 neurona dl'seasa, mitochondrial dysfunction, Korsakoff syndrome, Creutzfeldt-
Jakob disease. 3. Other disorders related to lo ng term plastic changes in the
central nervous system selectad from chronic pain, drug tolerance, dependence _
and addiction (e.g., opioids, cocaine, benzodlazepines, nicotine, and alcohal). 4.
Epllepsy, tardive dyskinesia, schizophrenia, anxiety, depresslon, acute pain,

0 spasticity, and tinnitus.
Furthermore, It was found that these compounds are neuronal nicotinic

receptor and SHT, receptor antagonists as well. The compounds of the
inventlon thus find application In the treatment of disorders in a living animal
body, especially 8 human, In both nicotinic and 5HT, receptor mediatad

6 Indications for both symptomatic and neuroprotective purposés (e.g. emasls,
nicotine abuse, schizophrenia, cerebellar tremor, IBS, migraine, depressive
disorders, cognitive disorders, Parkinson’s disease treatment- related psychosis

and appetite disorders).

In additlon, as already stated, due to at least in part to their amine
'0  substituent, the compounds of the present inventlon are also effective in
" indications not related to the aforementioned mechanism of action, exhibiting
immunomodulatory actlvity, antimalaria and antitrypanozomal potency, antl-
Borna virus, anti-HSV and anti-Hepatitis C virus actlvity.

The method-of-treating a living animal body with a compound of the
6 invention, for the Inhibition of progression or alleviation of the selected allment
therein, Is as previously stated by any nommally-accepted pharmaceutical route,
employing the selected dosage which is effactive In the alleviation of the

particular ailment deslred to be alleviated.

Use of the compounds of-the present invention in the manufacture of a
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medicament for the treatmant of a living animal for inhibition of progression or
alleviation of selected ailments or conditions, particularly ailments or conditions
susceptible to treatment with an NMDA receptor antagonist, neuronal nicotinic
receptor antagonist, 5HT; antagonist, or a compound exhibiting
immunomodulatory actlvity, antimalaria and antitrypanosomal potency, antl-
Borna virus, and anti-HSV and antl-Hepatitis C virus activity, is carried out in the
usual manner comprising the step of admixing an effective amount of a
compound of the invention with a pharmaceutically -acceptable diluent,
excipient, or carrler, and the method -of-treating, pharmaceutical compositions,
and use of a compound of the present invention in the manufacture of a

medicament.

Representative pharmaceutical compositions prepared by admixing the
active ingredient with a suitable pharmacsutically-acceptable excipient, diluent,
or carrier, include tablets, capsules, solutions for injection, liquid oral
formulations, aerosol formulations, TDS formulations, and nanoparticle
formulations, thus to produce medicaments for oral, injectable, or darmal usse,

also In accord with the foregoing.

It Is to be understood that the invention is not to be llmited. to the exact
detalls of operation, or to the exact compositions, methods, procedures, or
embodiments shown and described, as obvious modifications and equivalents
wlll be apparent to ona skillad in the art, and the invention Is therefors to be
limited only by the full scope which can be {egally accorded to the appended

claims.

78

(N



. - —

4‘

WO 03/040084 PCT/GB02/05038 ?;0

References

o p @ N

10.

11.

12.
13.
14,

L e U LR b i e e o S Py TS 'w_::-" . :

R.L. Frank, H.K. Hall {1950) J. Am. Chem. Soc.
72:1645-1648.

G.A. Hiagel, P. Burk. (1973) :J Org. Chem. 38:3637-3639.
N.F. Firrell, P.W. Hickmott. {1970) J. Chem. Soc. C;716-719. ~

G.H. Posner, L.L. Frye. (1984) Isr. J. Chem. 24:88-92.

G.L. Lamliers, T.A. van Ossaslaer, F.C. Anderwelreldt. (1978) Bull. Soc.
Chim. Belg. 87:771-782.
H.O. House, J.M. Wilkins, {(1976) J. Org. Chem. 41;(25) 4031-4033,

A.R. Greenaway, W.B. Whalley. {(1976) J. Chem. Soc. P.T. 1. :1385-
1389.

S. Matsuzawa, Y. Horlguchi, E. Nakamura, |. Kuwajima. (1989)
Tetrahedron 45:(2) 349-362.

H.O. House, W.F. Fischer. (1968) J. Org. Chem. 33;(3) 949-956.

Chiurdoglu, G., Maquestiau, A. {1854) Bull. Soc. Chim. Belg. 63: 357-
378. .

Zaidlewicz, M., Uzarewlcz A., Zacharewicz, W. (1964) Rocznikl Chem.
38: 691-697.

Crossley, A.W., Gilling, C. (1910) J. Chem. Soc. 2218.

Zaldlewicz, M., Uzarewicz, A. {1971) Roczniki Chem. 45; 1187-1194.

Lutz, E.T., van der Maas, J.H. (18981) Spectrochim. Acta, A. 38A; 283.

77



WO 03/040084

15.

16.

17.

18.

19.

20.

21.

22.

23'
24,

PCT/GB02/05038

Lutz, E.T., van der Maas, J.H. {1981) Spectrochim. Acta, A. 37A;
129-134.

Ramalingam K., Balasubramanian, M., Baliah, V. (1972) Indian J.
Chem. 10: 366-369. '

Hamlin, K.E., Freifelder, M. (1953) J. Am. Chem. Soc. 75; 369-
373.

Hassner, A., Fibinger, R., Andisik, D. (1984} J. Org. Chem. 49;
42374244,

W. Danysz, C.G. Parsons, 1. Bresink, G. Quack {1995) Drug News
Perspect. 8:261-277.

J.D. Leander, R.R. Lawson, P.L., Ornstein, D.M. ZImmerman
(1988) Brain Res. 448:115-120.

C.G. Parsons, G. Quack, |. Bresink, L. Baran, E. Przagalinski, W.
Kostowski, P. Krzascik, S. Hartmann, W. Danysz (1995).
Neuropharmacology 34:1239-1258.

M.A. Rogawskl (1993} Trends Pharmacol. Scl. 14:325-331.
Booher J. and Sensenbrenner M. {1972). Neurobiology 2:97-105.

Dichter, M. (1887) Brain Research &'2:'279-

78

R e e . 1% e o T TINEIRRGR A L



) WO 03/040084 PCT/GB02/05038

Claims:

1. A compound selected from those of formula I:

My
Rp ""“—r )
. ;(\,/

"

M\_R.

. AN LD

whereln:

R’ is —(A),~(CR'R%,~NR’R*,

- n+m =0, 1, or 2,

- A s selected from the group consisting of linear or branched lower
alkyl (C,-Cg), linear or branched lower alkenyl (C,-C,), and linear or
branched lower alkynyl {C,-C,),

- R' and R?® are independently selectad from the group consisting of
hydrogen , linear or branched lower alkyl {C ,-C,), linear or branched
lower alkenyl {C;-C,), and lnear or branched lower alkynyl (C,-C,),

- R® and R* are independently selacted from the group consisting of
hydrogen, linear or branched lower alkyl {C, -Cgl, linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-C,),
or together form alkylene (C,-C;,) or alkenylene {C,-C,,) or together
with the N form an optionally C,4 alkyl- and/or C,, alkenyl-
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substituted 3-7-membared azacycloalkane or azacycloalkene,

- RF is independently selected from the group consisting of linear or
branched lower alkyl (C,-C,), linear or branched lower alkeny! (C,-
C,). and linear or brancl}ed lowar alkynyl (C ,-C;}, or R® combines
with the carbon to which it Is attached and an adjacent carbon to

form a double bond,

- R,. R, R, and R, are independently selected from the group
conslsting of hydrogen, linear or branched lower alkyl {C,-C,), linear
or branched lowaer alkenyl {C,-C,), and linear or branched lower
alkynyl (C;-Cql, or R,, R, R,, and R, independently may combine
with the carbon to which it is attached and an adjacant carbon to
form a doubls bond, or R,, R, R,, and R, independently may form a
double bond with U or with Y to which it Is attached,

provided that U-V-W-X-Y-Z Is selected from

cyclochexanes,
cyclohex-2-ene,
cyciohex-3-ene,
cyclohexa-1,4-diene,
cyclohexa-1,5-disne,
cyclohexa-2,4-dlene, and
cyclohexa-2,5-dlene,

and provided that at least one of R, and R, Is not hydrogen and at least

one of R, and R, Is not hydrogen,

and provided that when U-Z equals cyclohexane, then at least one of

% \
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—(A),—{CR'RY),-, R* R*, R% R,, R, R, and R, Is linear or branched lower
alkenyl (C,-C,} or linear or branched lower alkynyl {C,-C,),

anq its optical isomers and pharmaceutically-acceptable acld or base

addition salts thereof. .

2. A compound as claimed In claim 1 selected from the group
consisting of:

1-athaenyl-3,3,5,b-tetramethylcyclohexylamine;
2-(3,3,5,b-tetramethylcyclohexylidene)sthanamine;
1-amino-3,3,b-trimethyl-2-cyclohaxsns;
1,3,5,5-tetramethyl-2-cyciohexen-1-amins;
1-allyl-3,3,6,5-tetramethylcyclohexanamine;
1-(3,3,5,b-tetramethylcyclohexylidene)-2 -propanamine;
1-(3,3-diethyi-5,5-dimethylcyclohexylldens) -2-propanamine;
cis-3-vinyl-1,3,trans-b-trimethylcyclohexylamineg;
2-methyl-1-{3,3,5,b-tetramethyi- 1-cyclohaxen-1-yl)-2-propanamine;
1-{1-allyl-3, 3,5, b-tetramethylcycichaxyllpiperidine;
2-(1-vinyl-3,3,56,5-tetramethylcycliohaxyl-1)ethylamine;
1-I3,3,5,b-tetramethyl-1-{3-methyl-2-butenyl)éyclohexyilplperidine;
1-[3,3,6,5-tetramethyl- 1-{2-propynyl}cyclohexyflpiperidine;
2-(1,3,3,6,5-pentamethylcyclohexyl) -4-pentenylamine;
3-(3,3,5,b-tetramethylcyclohexylidena)propanamine;
2-methyl-1-(3,3,5,b-tetramethylcyclohexylidene)-2- propanamine;
2-(3,3,5,b-tetramethylcyclohexylidens)propanamine;
N-methyl-1-ethenyl-3,3,5, b-tetramethylicyclohexylamine;
N-allyl-1,3,3,5,b-pentamethylcyclohexanamina;

and the optical isomers and pharmacaeutically-acceptable acld or base

addition salts thereof.

-
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3. A pharmacseutical composition comprising a compound as claimed
in claim 1 or claim 2 in combination with one or more pharmacsutically -

acceptable dlluents, excipients and/ or carriers.

4. A method-of-treating a living animal for alleviation of a condition

treatable by a NMDA antagonist comprising the step of administering to
the living enimal an amount of a compound selected from those of

formula I:
RS R*
4
RN TR
7
wherein:

R’ Is -(A),-(CR'RY),-NR*R¢,

- n+m =0, 1,or 2,

- A Is selected from the group consisting of linear or branched lower
alkyl (C,-C,), linear or branched lower alkenyl (C,-C,), and linesr or
branchad lower alkynyl (C,-C,).

- R! and R? are Independently selected from the group consisting of
hydrogen, linear or branched lower alkyl {(C, -C,}, linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl {C,-C,),

- R® and R* are independently selected from the group consisting of

hydrogen, linear or branched lower alkyl {C ,-C,), linear or branched
82

f o BT EUR T P HE B -y o PP Y S i .- e, Tl



WO 03/040084 PCT/GB02/05038

lower alkenyl {C,-C,), and linear or branchad- lower alkynyl (C,-C,),
or together form alkylene {C,-C,,} or alkenylene {C,-C,o) or together
with the N form an optionally C,4 alkyl- and/or C,, alkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkene,

- R%, R,, R, R, and R, ere Independently selected from the group
consisting of hydrogen, linear or branched lower alkyl {C,-C,), linear
or branched lower alkenyl (C,-C,), and linear or branched lower
alkynyl (C,-Co). or R®*, R,, R, R, and R, indepe;'tdently may
combine with the carbon to which It is attached and an adjacent
carbon to form a double bond, or R, R, R, and R, Independently
may form a double bond with U or with Y to which it Is attached,

provided that U-V-W-X-Y-Z is selected from:

cyclohsxane,
cyclohex-1-ene,
cyclohax-2-ena,
cyclohex-3-ens,
cyclohexa-1,3-diene,
cyclohexa-1,4-dlene,
cyclohexa-1,5-dlane,
cyciohexa-2,4-dlene, and
cyclohexa-2,6-dlene,

and provided that when U-Z equals cyclohexane, then at least one of
-{A}-(CR'R%,-, R%, R*, R, R,, R, R, is linear or branched lower alkeny!
{C,-C,) or linear or branched lower alkynyl (C,-C,},

its optical isomers and ﬁharmacautically—acoeptabla acid or base addition
83
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salts thereof, which Is effactive for alleviation of said condition.

5. A method-of-treating a living animal for alleviation of a condition
whaerein the compound is selected for its Immunomodulatory, anti-
malarial, ant-Boma virus, or anti-Hepatitis C, anti-trypanosomal, and anti-
HSV efflcacy, comprising the step of administering to the living animal
an amount of a compound selected from those of formula I:

'HH‘"

neg™-
By E‘\Z/i

R

-L'"-\_

wherein:

. R’ Is -{A),-(CR'R),-NR*R*,

- n-+m =°l‘ 1l°r2l

- A Is selected from th_o group consisting of linear or branched lower
alkyl (C,-C4), linear or brenched lower alkenyl (C,-C,), and linear or
branched lower alkynyl (C,-Cg),

- R! and R? are Independently selected from the group consisting of
hydrogen, linear or branched lower alkyl {C, -Cg), linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-C,),

- R® and R* are independently selected from the group consisting of

hydrogen, linear or branched Ic;wer alkyl (C ,-C,), linear or branched
84
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lower alkenyl (C,-C,), and linear or branched lower alkynyl {C,-C,),
or together form alkylene (C,-C,,) or alkenylene (C,-C,,) or together
with the N form an optionally C,, alkyl- and/or C, 5 alkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkene,

R®, R,, Ry, R, and R, are independently selectad from the-group
consisting .of hydrogen,' linear or branched lower alkyl (C-C,), linear
or branched lower alkenyl {C,-C,). and Iinear_ or branched lower
alkynyl (C,-Cy), or R®, R,, R,, R,,.and R, independently may _
combine with the carbon to which it Is attached and an adjacent
carbon to form a double bond, or R,, R R, and R, independently
may form a double bond with U or with Y to which it is attached,

provided that U-V-W-X-Y-Z [s selected from:

cyclohexane,
cyclohex-1-ens,
cyclohex-2-ene,
cyclohex-3-ene,
cyclohexa-1,3-diene,
cyclohexa-1,4-diene,
cyclohexa-1,6-dlens,
cyclohexa-2,4-diene, and
cyclohexa-2,5-diens,

and provided that when U-Z equals cyclohexane, then at least one of
-(A),-(CR'RY),~, R*, R*, R%, R,, R,, R, Is linear or branched lower alkenyl
(C,-Cg or linear or branched lower alkynyl (C,-C,),

its optical isomers and dﬁannaceutlcally—acoeptablo acld or base addition

R TR v " ————
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salts thereof, which Is effective for alleviation of seaid condition.

6. A method-of-treating a living animal for alleviation of a condition
treatable by an NMDA antagonist selected from the group consisting of
excitotoxicity selected from ischaemia during stroke, trauma, hypoxia,

hypoglycemla, glaucoma, and hepatic encephalopathy,

chronic neurodegenerative diseases selected from Alzheimer's
diseass, vascular dementia, Parkinson’s disease, Huntington’s diseasa,
multlpl_e aclerosis, amyotrophic lateral sclerosis, AIDS-neurodegeneration,
ollivopontocerebellar atrophy, Tourette’s syndroms, motor neurone
disease, mitochondrial dysfunction, Korsakoff syndrome, and Creutzfeldt-
Jakob disease, i

other disorders related to long term plastic changes in the central
nervous system selectad from chronic pain, drug tolerance, dependence
and addiction {e.g., oploids, cocalnse, benzodiazepinas, nicotine, an d

alcohol), and
epllepsy. tardive dyskinesla, L-DOPA -induced dyskinesia,

schizophrenia, anxiety, depression, acute pain, spasticity, and tinnitus,
comprising the step of administering to the living animal an

amount of a compound selected from

those of formula I

‘H\f’

~

g
) i\z/z R,

R,

wherein:
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R’ is -(A),-(CR'RY,.-NR?R*,
n+m = 0, 1, or 2,

A Is selacted from the group consisting of linear or branched lower
alkyl (C,-C,), linear or branchad lowsr alkenyl (C,-C,}, and linear or

branched lower alkynyl (C,-C,),

R' and R? are independently selectad from the group consisting of
hydrogen, linear or branched lower alkyl (C, -Cg), linear or branched
lower alkenyl {(C,-C,), and linear or branched lower alkynyl (C,-C,),

R? and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C ;-Cg), linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-C,),
or together forrn alkylene (C,-C,,) or alkenylens (C,-C,o) or together
with the N form an optionally C,¢ alkyl- and/or C,, altkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkene,

R®, R,, R, R, and R, are Independently selected from the group
consisting of hydrogen, linear or branched lower alkyl (C,-C,), linear
or branched lower alkeny! (C,-C,}, and linear or branched lower
alkynyl (C,-Cq), or R®, R,, R,. R,, and R, independently may
combine with the carbon to which it is attached and an adjacent
carbon to form a double bond, or R,, R, R, and R, independently
may form a double bond with U or with Y to which it Is attached,

providad that U-V-W-X-Y-Z is selected from:

L T T

cyclohexane,
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cyclohex-1-ene,
cyclchex-2-ane,
cyclohex-3-ene,
cyclohexa-1,3-diene,
cyclohexa-1,4-diene,
cyclohexa-1,5-diens,
cyclohexa-2,4-diene, and
cyclohexa-2,5-diene,

and provided that when U-Z equals cyciohexane, then at least one of
~(A),-{CR'RY),~, R*, R*, R®%, R,, R,, R, is linear or branched lower alkenyl
(C,-C,) or linear or branched lower alkynyl (C,-C,),

its optical lsomers and pharmaceutically-acceptable acid or base addition
salts thereof, which is effective for alleviation of said condition.

7. A method-of-treating a fiving animal for all eviation of a condition
treatable by a 5HT, receptor antagonlst, comprising the step of
adminlstering to the living animal an amount of a compound selected from

those of formula I:

v

ngn
N

wherain:

- R ls -(A),-(CR'R?),-NR’R®,
: 88
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- n+m =0, 1, or 2,

- A is selected from the group consisting of linear or branched lower
alkyl (C,-C,), linear or branched lower alkenyl {C,-C,), and linear or

branched lower alkynyl, (C,-C,),

- R' and R? are Independantly selected from the group consisting of _

hydrogen, linear or branched lower alkyl (C, -C,), linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-C,),

- R? and R* are independently selected from the group conslsting of
hydrogen,” linear or bra nched lower alky! {C,-C,), linear or branched
lowar alkenyl {C,-Cs), and linear or branched lower alkynyl {C,-C,),
or together form alkylene {C5-C;c) or alkenylene (C,-C,.) or together
with the N form an optionally C, 4 alkyl- and/or C,4 alkenyl-
substituted 3-7-memberad azacycloalkane or azacycloalkane,

- R®, R,. R, R, and R, are Independently selected from the group
consisting of hydrogen, linear or branched Iowér alkyl {C,-Cg), linear
or branched lower alkenyl (C,-C,), and linear or branched lower
alkynyl (C,-C4), or R®, R,, R, R,, and R, independently may
combine with the carbon to which It is attached and an adjacent
carbon to form a double bond, or R,, R, R,, and R, independently
may form a double bond with U or with Y to which it is attached,

provided that U-V-W-X-Y-Z Is selected from:
cyclohexane,
cyclohex-1-ens,

cyclohex-2-ene,
89
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cyclohex-3-ene,
cyclohexa-1,3-diens,
cyclohexa-1,4-diene,
cyclohexa-1,5-diens,
cyclohexa-2,4-diene, and
cyclohexa-2,5-diene,

and provided that when U-Z equals cyclohexane, then at least ona of
-(A),~(CR'RY),.-, R%, R*, R®, R,, R, R, Is linear or branched fower alkeny!
{C;-C,) or linear or t_:ranched lower alkynyl (C,-C,),

its optical isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which Is effective for alleviation of said condition.

8. A method-of-traating a living animal for alleviatlon of a condition
treatable by a neuronal nicotinic receptor antagonist, comprising the step
of adminlstering to the living animal an amount of a compound selected

from those of formula I:

o~
..,..P\i‘m._
Ry z\/zh

whaearein:

- R"Is -{A)},-(CR'R),-NR°R*,

- n+m =0, 1,0r 2,
80
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A is selacted from the group consisting of linear or branched lower
alkyl {C,-C,), linear or branched lower alkenyl (C,-C,), and linear or

branched lower alkynyl (C,-C,),

R' and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alky! (C, -C,), linear or branched
lower alkenyl {C,-C,), and linear or branched lower alkynyl (C,-C,),

R? and R* are indepandently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C ;-C,), linear or branched
lowaer atkenyl (C,-C,), and linear or branched lower alkyny! (C,-C,),
or together form alkylene (C,-C;,) or alkenylene {C,-C;,) or together
with the N form an optionally C,, alkyl- and/or C,; alkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkene,

R%, R,, Ry R, and R, are independently selected from the group
conslsting of hydrogen, linear or branched lower alkyl {C,-C,), linear
or branched lower alkenyl (C,-C,), and linear or branched lower
alkynyl (C5-Cy), or R® , R,, R,, R, and R, independently may
combine with the carbon to which it Is dttached and an adjacent
carbon to form a double bond, or R,, R, R,, and R, indspendently
may form a double bond with U or with Y to which it |s attached,

provided that U-V-W-X-Y-Z Is selected from:

cyclohexans,
cyclohex-1-ene,
cyclohax-z-en.e,
cyclohex-3-ene,
cyclohaxa-.‘i-,a-dlana,

a1

mem-mmr Sl . o DEERECTTT T L - -

N



“®

e
WO 03/040084 PCT/GB02/05038

cyclohexa-1,4-diens,

" cyclohexa-1,5-dlene,
cyclohexa-2,4-diene, and
cyclohexa-2,5-diena,

and provided that when U-Z equals cyclohexane, then at least ene of
-(A),-(CR'RY),,~, R*, R*, R%, R, R,, R, is linear or branched lower alkeny!
(C,-Cy) or linear or branched lower alkynyl {C,-C,).

its optical Isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which Is effactive for alleviation of salid condition.

9. A method-of-treating a living animal for alleviation of a condition
treatable by a BHT,; antagonist selected from the group consisting of
anxiety disorders, depressive disorders, Schizophrenia and treatment
related psychosis, drug and alcohol abuse disorders, cognitive disarders,
Alzheimer’s disease, Parkinson’s disease, cerebellar tremor, migraine,
appetite disorders, inflammatory bowsl syndrome (IBS), and smesils,
comprising the step of administering to the living animal an amount of a

compound selected from those of formula I:
R5 R

N
.w\.l wanop
By z‘\z/i

wherein:
- R'is -(A)-(CR'RY,-NR'R®,

22
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- n+m =0, 1, or 2,

- A Is selected from the group consisting of linear or branched lower
alkyl {C,-Cg}, linear or branched lower alkenyl (C,-Cg), a nd linear or
branched lower alkynyt (C,-C,),

- R'! and R? are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl (C, -C,), linear or branched
lower alkenyl (C,-C,), and linear or branched lower alkynyl (C,-C,),

- R® and R* are independently selected from the group consisting of
hydrogen, linear or branched lower alkyl {C ,-C,), linear or branched
lower alkeny! (C,-C,), and linear or branched lower alkynyl {C,-C,),
or together form alkylene (C,-C,,) or alkenylene {C,-C,o} or together
with the N form an optionally C,4 alkyl- and/or C,, alkenyl-
substituted 3-7-memberad azacycloalkane or azacycloalkenes,

- R%, R, R, R, and R, are Independently selected from the group
conslisting of hydrogen, linear or branched lower alkyl (C,-C,), linear
or branched lower alkenyl! {C,-Cg), and liriear or branched lower

o alkynyl {C,-C4), or R®, R,, R, R, and R, Independently may
combine with the carbon to which it is attached and an adjacent
carbon to form a double bond, or R,, R, R, and R,independently
may form a double bond with U or with Y to which it is attacﬁad,

provided that U-V-W-X-Y-Z Is selected from:

. cyclohexane,
cyclohex-1-ene,
cyclohex-z-;ne,

93
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cyclochex-3-ene,
cyclohaxa-1,3-diene,
cyclohexa-1,4-dlene,
cyclohexa-1,5-diens,
cyclohexa-2,4-diene, and
cyclohexa-~2,6-dlens,

and provided that when U-Z equals cyclohexane, then at least one of
-(A)-(CR'R?),.-, R, R*, R%, R,, R, R, Is linear or branched lower alkenyl
{C,-Cq) or linear or branched lower alkynyl (C,-C,),

its optical isomers and pharmaceutically-acceptable acid or base addition
salts thereof, which Is effactive for allaviation of said conditlon.

10. A method-of-treating a living animal for alleviation of a condition
treatable by a neuronal nicotinlc receptor antagonist selected from the
group conslsting of Tourette’s syndroma, anxiety disorders,
Schizophrenia, drug abuse, nicotine abuse, cacaine abusse, dyskinesia
{(Morbus Huntington, L-DOPA-Induced), attention deflcit’ hyperactivity
disorder (ADHD), Alzhelmer’'s disease, Parkinson’s disease, and palin,
comprising the step of administering to the living animal an amount of a

compound selected from thoss of formula I:
RS R*

A
N
By 3“\:/2

wherein:
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R'is -(A),~(CR'R?,,-NR°R*,

n+m =0, 1, 0or 2,
A is selactad from the group consisting of linear or branched lower
alkyl (C,-Cg), linear or branched lowaer alkenyl (C,-C,), and linear or

branched lower alkynyl (C,-C,),

R! and R? are independently selecte_d from the group consisting of
hydrogen, linear or branched lower alkyl {C, -C,), linear or branched
lower alkenyl {C,-C,), and linear or branched lower alkynyl (C,-C,),

R? and R* are independently selected from the group consisting of
hydrogen, llnear or branched lower alkyl {C ,-C,), linear or branched
lower alkenyl (C,-Cg), and linear or branched lower alkynyl (C,-C,),
or together form alkylene (C,-C,,) or alkenylene (C,-C,,} or togsther
with the N form an optionally C,, alkyl- and/or C,, alkenyl-
substituted 3-7-membered azacycloalkane or azacycloalkens,

R%, R,, R, R, and R, are Independently selected from the group
conslsting of hydrogen, linear or branched lower alkyl {C,-C,), linear
or branched lower alkeny! {C;-C,), and linear or branched lowar
alkynyl (C,-C¢), or R®, R,, R,, R, and R, Indepandently may
combine with the carbon to which it is attached and an adjacent
carbon to form a double bond, or R,, R, R, and R, Independently
may form a double bond with U or with Y to which It Is attached,

provided that U-V-W-X-Y-Z is selected from:

L o = R —_ N VLY A T TREegEr T Tt T,

cyclohexan;;
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cyclohex-1-ene,
cyclohex-2-ene,
cyclohex-3-ens,
cyclohexa-1,3-diene,
cyclohexa-1 ,4—d]ane,
cyciohaexa-1,5-diens,
cyclohexa-2,4-dlens, and
cyclohaxa-2,5-diene,

and provided that when U-Z equals cyclohaxane, then at least ane of
-(A),-(CR'RY,-. R*, R*, R%, R,, R,, R, is linear or branched lowaer alkenyl

(C4-Cg) or linear or branched lower alkynyl (C,-C,),

its optical isomers and pharmacautically-acceptable acid or base addition
salts thereof, which Is effective for alleviation of sald condition.

11. Use of a compound of formula | as deflned in any of claims 4'to 10
and its optical Isomers and pharmaceutically-acceptable acld or base
addition salts thersof In the manufacture of a medicament for use in

method according to any of said claims 4 to 10.

"
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1-AMINO-ALQUILCICLOHEXANOS INSATURADQOS COMO
ANTAGONISTAS DE LOS RECEPTORES NMDA, 5HT3 Y NICOTINICO
NEURONAL

ANTECEDENTES DE LA INVENCION

1. Campo de la invencién

Compuestos de 1-amino-alquiiciclohexano Insaturado que son
sistdmicamente activos como antagonistas de los receptores NMDA, 5HTs, vy
nicotinico, composiciones farmacéuticas que los comprenden, método de
preparacién de los mismos, y método para fratar trastomos del SNC que
incluyen perturbaciones de la transmisién glutamatérgica, serotoninérgica, y
nicotinica con los mismos, para tratar trastornos inmunomodulatorios, y para
tratar enfermedades infecciosas.
Arte previo
Antagonistas de NMDA

El antagonismo de los receptores de glutamato del tipo N-metit-D-
aspartato (NMDA) tiene un rango potenciaimente amplio de aplicaciones
terapéuticas [19]. Es posible lograr la inhibicién funcional de los receptores
NMDA mediante acciones sobre diferentes sitios de reconocimiento como por
ejemplo el sitio transmisor primarlo, el sitio glicina insensible a la estricnina
(glicinag), el sitio poliamina, y el sitio fenciclidina que se localizan dentro del
canal de cationes. Los bloqueadores del canal del receptor NMDA actian de
una manera no competitiva "dependiente del usc®, es decir que usuaimente
s6lo bloquean el canal en el estado abierto. Numerosos Investigadores han
interpretado que dicha dependencia del uso significa que una activacién mds
fuerte del receptor deberfa proporcionar un mayor grado de antagonismo.
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Ademas, se ha interpretado que un modo de accidén con esas caracteristicas
implica que dicha clase de antagonista puede ser (til en particular cuando se
puede esperar una sobreactivacién de los receptores NMDA, como por ejemplo
en epilepsia, isquemia, y traumatismo. Sin embargo, la experiencia clinica
inicial con el antagonista selectivo no competitivo, de s&ita afinidad y
fuertements dependiente del uso, del receptor NMDA,; el maleato de (+)-5-metil-
10,11-dihidro-5H-dibenzo-ciclohepten-5,10-imina  ((+)}-MK-801) ha sido
decepcionante. Es decir, que la eficacia terapéutica en epilepsia resultd ser
pobre, y ademés a doais terapéuticas se hicieron evidentss algunos efectos
secundarios psicotrépicos. Dichas observaciones, junto con el hecho de que
quienes abusan de la fenciclidina experimentan sintomas psicotrépicos
similares, condujeron a la conclusién de que el antagonismo no competitivo de
los receptores NMDA no puede ser un enfoque terapéutico prometedor.

Sin embargo, el uso de métodos electrofisiolégicos més elaborados
indica que no hay equivaiencia entre lcs diferentes antagonistas no
competitivos debido a que algunos factores, como por ejemplo la velocidad de
bloqueo del receptor (cinética encendido-apagado [on-off}) y la dependencia del
voltaje de dicho efecto, pueden determinar las caracteristicas
farmacodindmicas in vivo, y por lo tanto también la seguridad terapéutica. Es
paraddjico que puedan ser deseables los agentes con una afinidad baja
moderada, més que alta. Dichos descubrimientos suscitaron una
reconsideracién sobre el concepto de antagonismo no competitivo de los
receptores NMDA en el desamollo de drogas [19, 22]. Los antagonistas no
competitivos del receptor NMDA, como por ejemplo amantadina y memantina -

que satisfacen los criterios mencionados anteriormente - se han utilizado
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clinicaments durante varios afios en el tratamiento de la enfermedad de
Parkinson y demencia respectivaments, y por cierfo rara vez producen efectos
sacundarios a las dosis terapéuticas que se utilizan en sus respectivas
indicaciones.

En vista de la evidencia mencionada, hemos desarrollado una serie de
antagonistas no competitivos del receptor NMDA en base a la estructura del 1-
aminoalquilciciohexano insaturado. El presente estudio se concentrd en [a
comparacion de las propiedades antagonisticas del receptor NMDA de estos
derivados de 1-aminoalquilciclohexano en ensayos de unién al receptor,
experimentos electrofisiolégicos, un modelo de convulsion y dos modelos de
impedimento motor. Las sustituciones de estos 1 -aminoalquilciciohexanos
insaturados se detallan en la Tabla 6.

Antagonistas del recepior 5-HT;

Los receptores 5-HT3 son receptores ionotrépicos de abertura regulada
por ligando, permeables a los cationes. En el ser humano, los receptores 5-HTy
lenen su densidad més alta en las células enterocromafines de la mucosa
gastrointestinal, que estdn inervadas por aferentes del vago y el drea postrema
del tronco cerebral, que forma la zona gatillo del quimiorreceptor.

Como los receptores 5-HT3 no solamente tienen una alta densidad en el
érea postrema sino también en las regiones de! hipocampo y amigdalas del
sistema |Imbico, se ha sugerido que los antagonistas selectivos de 5-HT;
pueden tener efectos psicotrépicos (Greenshaw & Silverstone, 1997).

Por cierio, los primeros estudios en animales sugirieron que los
antagonistas del receptor 5-HT;, ademds de su uso antiemético blen

reconocido, pueden ser bien Utiles clinicamente en varias dreas. Dichas éreas
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incluyen trastomos de ansiedad, esquizofrenia, trastomos de abuso de drogas
y alcohol, trastomos depresivos, trastomos cognitivos, enfermedad de
Alzheimer, tremor cerebeloso, psicosis relacionada con el tratamiento de la
enfermedad de Parkinson, dolor {(migrafia y aindrome del intestino imitable), y
trastomos del apetito.

Antagonistas del receptor nicotinico neuronal

Hasta ahora, se conocen diez subunidades alfa (alfa 1-10) y cuatro
subunidades beta (beta 1-4) para los receptores nicotinicos. Los receptores
a4p2 son probablemente los més comunes en el SNC, especiaimente en el
hipocampo y el cuerpo estriado. Dichos receptores forman canales de cationes
no selectivos con corrientes lenta e incompletamente des-sensibilizantes (tipo
Il). Los receptores a7 homoméricos son tanto pre- como postsindpticos y se
encuentran en el hipocampo, corteza motora y sistema limbico asi como en el
sistema nervioso auténomo periférico. Dichos receptores se caracterizan por su
alta permeabilidad al Ca®* y respuesitas répidas, fuertemente des-
sensibilizantes (tipo 1A). Se han relacionado los cambios en los receplores
nicotinicos con varias enfermedades. Dichas enfermedades incluyen la
enfemedad de Alzheimer, enfermedad de Parkinson, sindrome de Tourette,
esquizofrenia, abuso de drogas, abuso de nicotina, y dolor.

Hasta el presente, el desamollo de drogas se ha dirigido al
descubrimiento de agonistas nicotinicos selectivos, sobre la base de la
observacién que la nicotina en sl, parece tener efectos benéficos como
agonista nicotinico.

Por otro lado, no esta claro si los efectos, por ejemplo sobre el sindrome
de Tourette y I esquizofrenia, de los agonistas nicotiniccs se deben a la
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activaclén o Inactivaclén / des-sensibilizacién de receptores nicotinicos
neuronales.

Los efectos de los agonistas sobre el receptor nicotinico neuronal son
fuertemente dependientes del periodo de aexpoeicién. La des-sensibilizacién
rapida y reversible ocurre en milisegundos, el agotamiento ocurre en segundos,
la inactivacién imeversible de receptores que contienen a4f2 y a7 ocume en
horas y su sensibilizacién ocumre dentro de un periodo de dlas.

En otras palabras, de hecho los efectos de “"agonistas® nicotinicos
pueden deberse a agonismo, inactivacion y/o des-sensibilizacién parciales de
receptores nicotinicos neuronales. A su vez, con concentraciones moderadas
de bloqueadores del canal de los receptores nicotinicos neuronales se podrian
producir los mismos efectos que se informaron para los agonistas nicotinicos

en las indicaclones menclonadas anteriormente.

RESUMEN DE LA INVENCION

Ahora se ha descubierto que clertos derivados de 1 -
aminoalquilciclohexanos insaturados tienen una actividad antagonista de los
receptores NMDA, 5HT,, y nicotinico, que es pronunciada y no predecible.
Debido a la propiedad anteriormente mencionada, dichas sustancias son
apropladas para el fratamiento de un amplio rango de trastornos del SNC que
incluyen perturbaciones de la transmision glutamatérgica, serotoninérgica, y
nicatinica, efecto inmunomodulatorio, y propiedades confra as enfermedades
infecciosas. Preferiblemente dichos compuestos estdn en la forma de una
composicién farmacéutica de los mismos donde estdn presentes junto con uno

o més diluyentes, vehiculos, o excipientes aceptables para uso farmacéutico.
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OBJETOS DE LA INVENCION

Un objeto de la presents invencién consiste en proporcionar compuestos
farmacéuticos novedosos que consisten en 1-aminoalquilciciohexanos
insaturados y son antagonistas de los receptores NMDA, 5HTj, y hicotinico; y
composiciones farmacéuticas de los mismes. Un objeto adicional de la
invencion consiste en proporcionar un método novedoso para tratar, eliminar,
aliviar, paliar, o mejorar frastomos no deseables del SNC que incluyen
perturbaciones de transmision glutamatérgica, serotoninérgica, nicotinica, para
tratar trastornos inmunomodulatorios, y para tratar enfermedades infecciosas
mediante el empleo de un compuesto de la invencién o de una composicion
farmacéutica que lo contiene. Un objeto adicional de la invencién consiste en
proporcionar un procesoc para producir los principios activos de los 1-
aminoalquilciclohexanos insaturados. Otros objetivos an adicionales se hardn
evidentes a continuacion, y otros objetivos alin adicionales serdn evidentes
para aquellos experimentados en el arte.

RESUMEN DE LA INVENCION

Por lo tanto, el objeto de la presente invencién se puede resumir, por
ejemplo, de la siguiente manera:

un compuesto seleccionado entre los compuestos de férmula I:

.

(1
Re mr/i .

donde:
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_  R*es -(A)y—~{CR'RHrNR°R",

- n+m=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C4-Cq), alquenilo Inferior lineal o ramificado (CxCe), ¥
alquinilo inferior lineal o ramificado (C2-Cs),

- R' y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrédgeno, alquilo inferior lineal 0 ramificado (C¢-Cg), alquenilo
inferior lineal o ramificado {C2-Csg), ¥ alquinilo inferior lineal o ramificado (C2-Ceg),

- R® y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs), alquenlio
inferior lineal o ramificado (C2-Cg), y alquinilo inferior lineal o ramificado (C2-Cs),
o juntos forman alquileno (C2-Cs) 0 alquenileno (CzCyo) O junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por Cy.g alquilo y/o Ca5 alquenilo,

- R® se selecciona en forma independiente entre el grupo que
consiste en alquilo inferior lineal o ramificado (C-Cs), alquenilo inferior lineal o
ramificado (C2-Ce), ¥ alquinilo inferior lineal o ramificado (C~Co), © R® se
combina con el carbono al cual se encuentra unido y un carbono adyacente
para formar una unién doble,

- Rp Rq Rr, Y R, se seleccionan en forma independiente entre el
grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce),
glquenilo inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o
ramificado (C2Cs), © Rp, R, R, ¥ Ry en forma independiente se pueden

combinar con el carbono al cual se encuentran unidos y un carbono adyacente
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para formar una unién doble, o Rp, Rq R, Y R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre ciclohexano,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y

ciclohexa-2,5-dieno,

y con la salvedad de que al menos uno de Rp y Rq no es hidrégeno y al
menos uno de R, y R, no es hidrégeno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A)r-(CR'R?)m, R?, R, R%, Rp, Rq, R:, y Ra €8 alquenilo inferior
lineal o ramificado (C.-Cs) 0 alquinilo inferior lineal o ramificado (Cx-Cs),

y sus isémeros Opticos y sales de adicién Acidas o bdsicas acepiables
para uso farmacéutico de los mismos;

un método de tratamiento de un animal vivo para alivio de una condicién
fratable mediante un antagonista de NMDA que comprende el paso de
administrar al animal vivo una cantidad de un compuesto seleccionado entre

los compuestos de férmula I
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donde:
R* es {A)n(CR'R)m-NRR*,

- ntm=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C+.Ce), alquenilo inferior lineal o ramificado (Ca-Csg), ¥
alquinilo inferior lineal o ramificado (C2-Cs),

- R' y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce), alquenilo
inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o ramificado (Cz-Ce),

- R? y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrogeno, alquilo inferior lineal o ramificado (C4-Ce), alquenilo
inferior lineal o ramificado (C2Ce), y alquinilo inferior lineal o ramificado (C>Cas),
o juntos forman alquileno (C2-C10) o alquenileno (C2-Cs) 0 junto con el N forman
un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente sustituido
por C1.s alquilo o Cz alquenilo,

- R% Rp, Ry, R, ¥ R, 8e seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce),
alquenilo inferior lineal o ramificado (Cx-Cg), y alquinilo inferior lineal o
ramificado (C2-Cg), © R® , Rp, Ra, R. Y R, en forma Independiente se pueden
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combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una union doble, o Rp, Rq, Ry, Y Ry o0 forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y

ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, iuego al
menos uno de -(A)x (CR'RYm,~ R?, R*, R%, Rs, Ry, R: es alquinilo inferior lineal
o ramificado (C2-Ce) 0 alquinllo inferior lineal 0 ramificado (C2-Ca),

sus isdmeros dpticos y sales de adicién acidas o bésicas aceptables
para uso farmacéutico de los mismos, el cual es efactivo para el alivio de dicha
condicion,

un método de tratamiento de un animal vivo para el alivio de una
condicibn donde el compuesto se selecciona por su eficacia
immunomoduladora, anti -malaria, anti-Boma virus, o anti-Hepatitis C, anti-
tripanosoma, y anti HSV, que comprende el paso de administrar al animal vivo

una cantidad de un compuesto seleccionado entre los compuestos de férmula I:
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donde:

R* es -(A)r~(CR'RY),-NR?R*,

ntm=0,1,02,

- A se selecciona enfre el grupo que consiste en alquilo inferior
lineal o ramificado (C4-Cg), alquenilo inferior lineal o ramificado (C2-Ce), ¥
alquinilo inferior lineal o ramificado (C2-Cg),

- R' y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo Inferior lineal o ramificado (Cy-Ce), alquenilo
inferior lineal o ramificado {C>-Cs), Y alquinilo inferior lineal o ramificado (C2-Ce).

- R? y R* e seleccionan en forma independiente entre el grupo que
consiste an hidrégeno, alquilo inferior lineal o ramificado (C-Cg), alquenilo
inferior lineal o ramificado (C2-C,), y alquinilo inferlor lineal o ramificado (C2-Cs),
o juntos forman alquileno (C-Cyp) o alquenileno (Cx-Cip) 0 junto con el N
forman un azacicloalcano ¢ azacicloalqueno de 3-7 miembros opcionalmente
sustituido por Cy.¢ alquilo 0 C».¢ alquenilo,

- R%, Ry Rq Re ¥ R, se seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs),
alquenilo inferior lineal o ramificado (CrCg), y alquinilo inferior lineal o
ramificado {C2>-Ce), © R®, Rp, Rq Rn ¥ Re, 6n forma independiente se pueden
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combinar con el carbono al cual se encueniran unidos y un carbono adyacente
para formar una unién doble, o Rp, Ry, R;, ¥ R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y

ciclohexa-2, 5-dieno,

y con |a salvedad de que cuando U-Z es Igual a ciclohexano, luego al
menos uno de {A)r-(CR'R%)n- R? R*, R, Rp, Ry, R; es alquenilo inferior lineal
o ramificado (C2-Cs) 0 alquinilo Inferior linea! o ramificado (C2-Ce),

sus |sébmeros Opticos y sales de adicién acidas o bdsicas aceptables
para uso farmacséutico de los mismos, el cual es efectivo para el alivio de dicha
condiclon;

un método de tratamiento de un animal vivo para el alivio de una
condiciéon tratable mediante un antagonista de NMDA seleccionada entre el
grupo que consiste en excitotoxicidad selecclonada entre isquemia durante
accidentes cerebrovasculares, traumatismos, hipoxia, hipoglucemia, glaucoma,
y encefalopatia hepatica,



enfermedades neurodegenerativas cronicas seleccionadas entre
enfaermedad de Alzheimer, demencia vascular, Mal de Parkinson, Enfermedad
de Huntington, esclerosis muitiple, esclerosis lateral amiotrdpica,
neurodegeneracion por SIDA, atrofia olivopontocerebelar, Sindrome de
Tourette, enfermedad notora neuronal, disfuncién mitocondrial, Sindrome de
Korsakoff, y Enfermedad de Creutzfeldt -Jakob,

otros trastomnos relacionados con cambios plasticos a largo plazo en el
sistema nervioso central seleccionados entre dolor cronico, tolerancia,
dependencia y adiccion a drogas (por ejemplo, opicides, cocalna,
benzodiazepinas, nicotina, y alcohol), y

epilepsia, disquinesia tardia, disquinesia inducida por L-DOPA,
esquizofrenia, ansiedad, depresién, dolor agudo, espasticidad, y tinnitus,

que comprende el paso de administrar al animal vivo una cantidad de un

compuesto seleccionado entre los compuestos de férmula I

vl
ngm
5 g\/{‘

R,

donde:

- R* @8 {A)r~(CR'R?)n NR*R",

- nm=0,1,02,

- A se selecciona enire el grupo que consiste en alquilo inferior
lineal o ramificado (C1-Ce), alquenilo inferior lineal o ramificado (C>-Cs), ¥

alquinilo inferior lineal o ramificado (C2-Ce),
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- R'! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C¢-Cs), alquenilo
inferior lineal o ramificado (C2-Cs) y alquinilo inferior lineal o ramificado (C2-Cs),

- R? y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs), alquenilo
inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o ramificado (C2-Ce),
o juntos forman alquileno (C2-C1o) 0 alquenileno (C2-Ce) © junto con el N forman
un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente sustituido
por C,.g alquilo o Ca.g alquenilo,

- R% Re, Ry, R ¥ R, 8e seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C-Csg),
alquenilo inferior lineal o ramificado (C2-Ce), Yy alquinilo inferior lineal o
ramificado (Cz-Cs), 0 R®, Rp, Ry, Rn, ¥ Ry €n forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp, Rg. Rr, ¥ Rs en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2 4-dieno, y



ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es Iigual a ciclohexano, luego al
menos uno de -(A)(CR'R?%)x-, R?, R*, R®, Re, Ry, R; es alquenilo inferior lineal o
ramificado {(C2-Cs) 0 alquinilo inferior lineal o ramificado {C2-Ce),

sus isdmeros Opticos y sales de adicién dcidas o basicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicién,

un método de tratamiento de un animal vivo para el alivio de una
condicién tratable mediante un antagonista del receptor 5HTs , que comprende
el paso de administrar al animal vivo una cantidad de un compuesto

4
b e
1

donde:

- R* es {A)+~(CR'R})n- NR'R?,

- nm=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C4-Cg), alquenilo inferior lineal o ramificado (CxCs), ¥

alquinilo inferior lineal o ramificado (C2-Cs),

na




- R y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado {C4-Ce), alquenilo
inferior lineal o ramificado (C2-C), ¥ alquinilo inferior lineal o ramificado (C>-Ca),

- R? y R* se seleccionan en forma independiente ertre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cg), alquenilo
inferior lineal o ramificado (Cz-Ce). ¥ alquinilo inferior lineal o ramificado (C2-Ce),
o juntos forman alquileno (C2-C1o) 0 alquenileno (C2-C1) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionaimente
sustituido por C4.s alquilo o0 C2 alquenilo,

- R%, R, R, R:, ¥ R, 8@ seleccionan en forma independiente entre
el grupo que consiste en hidrogeno, alquilo inferior lineal o ramificado (C+-Ca),
alquenilo inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o
ramificado (C2-Ce), 0 R?, R;, Rg, R, ¥ R, en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacents
para formar una uni6n doble, o Rp. Ry, Ry, ¥ R, 6n forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre;

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciciohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y

3



ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -{A)-(CR'R:)m-, R®, R*, R®, Rp, Ry, R €8 alquenilo inferior lineal o
ramificado (C2-Ce) o alquinilo inferior lineal o ramificado (C2-Cs),

sus isémeros Opticos y sales de adicion écidas o bésicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicion;

un método de tratamiento de un animal vivo para el alivio de una
condicion tratable mediante un antagonista de! receptor nicotinico neuronal,
que comprende el paso de adminisirar al animal vivo una cantidad de un

compuesto seleccionado enfre los compuestos de formula I
RS R*

v

“~

N
5 i\/‘., |

R* es -(A)y(CR'R).~NRR*,

- n+m=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (Cy-Cq), alquenilo inferior lineal o ramificado (Cx-Cs), ¥
alquinilo inferior lineal o ramificado (Cz-Cs),

- R' y R? se seleccionan en forma independiante entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cg), alquenilo
inferior lineal o ramificado (C2-Ca), ¥ alquinilo inferior lineai o ramificado (Cz-Ca),

WA



- R? y R* se seleccionan en forma Independients entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce), alquenilo
inferior lineal o ramificado (C2-Ca), ¥ alquinilo inferior lineal o ramificado (CxCs),

o juntos forman alquileno (C2-C1o) 0 alquenileno {(C2-C1o) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por Cs.4 alquilo y/o C» 4 alquienilo,

- R®, Rp, Ry, Rr ¥ R, 8e selaccionan en forma independiente entre el
grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado {C4.Ce),
alquenilo inferior lineal o ramificado (CxCs), y alquinilo inferior lineal o
ramificado (CzCs), © R®, Rp, Ry, Ry, y Ra €n forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp, Rq, Ry ¥ R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

clclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dleno,

ciclohexa-2,4-dieno, y

ciclohexa-2,5-dieno,




y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A)-{CR'R¥)n-, R, R*, R®, Rp, Rq, R €8 alquenilo inferior lineal
o ramificado (C2-Cs) 0 alquinilo inferior lineal o ramificado (C2-Ce),

sus isdbmeros Opticos y sales de adicion 4cidas o bésicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicién;

un método de fratamiento de un animal vivo para el alivio de una
condicion tratable mediante un antagonista del receptor SHT; seleccionado del
grupo que consiste en trastomos de ansiedad, trastomos depresivos,
esquizofrenia y psicosis relacionadas con tratamientos, trastomos relacionados
con el abuso del alcohol y las drogas, trastomos cognitivos, enfermedad de
Alzheimer, mal de Parkinson, tremor cerebeloso, migrafia, trastomos de la
alimentacién, sindrome del intestino irritable (Sll), y emesis, que comprende el
paso de administrar al animal vivo una cantidad de un compuesto seleccionado

entre los compuestos de formula I:
RS R*

e

.

, X
donde:
- R* es (A)r-(CR'R)m-NR°R?,
- ntm=0,1,02,
- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (Ci-Cs), alquinilo inferior lineal o ramificado (C2Cs), ¥

alquinilo inferior lineal o ramificado (C2-Ca),



- R' y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo Inferior lineal o ramificado (C1-Cs), alquenilo
inferior lineal o ramificado (C2-Ce), ¥ alquinilo inferior lineal o ramificado (C2-Ca),

- R®y R* se seleccionan en forma independients entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs), alquenilo
inferior lineal o ramificado (C2-Cs), y alquinilo inferior lineal o ramificado (C2-Cs),
0 juntos forman aiquileno (C2-Cyo) 0 aiquenileno (C>~Cio) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionaimente
sustituldo por C1.¢ alquilo y/o C24 alquenilo,

- R%, Rp, Ry, R, ¥ R, se seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs),
alquenilo inferior lineal o ramificado (C2>-Ce), Yy alquinilo inferior lineal o
ramificado (C1-Ce), 0 R® , Rp, Rq, R, ¥ Rs €n forma independiente se pueden
combinar con el carbono al cual s8 encuentran unidos y un carbono adyacente
para formar una union doble, 0 Rp, Rq, R Y R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y




ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A)~(CR'R?)-, R®, R*, R®, Ry, Ry, R: es alquenllo inferior lineal
o ramificado (C2-Ces) 0 alquinilo inferior lineal o ramificado (C2-Ce),

sus isomeros Opticos y sales de adicion écidas o bdsicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para ei alivio de dicha
condicion,

un método de tratamiento de un animal vivo para el alivio de una
condicién tratable mediante un antagonista del receptor nicotinico neuronal
seleccionado del grupo que consiste en sindrome de Tourette, trastomos de
ansiedad, Esquizofrenia, abuso de drogas, abuso de nicotina, abuso de
cocaina, disquinesia (Morbus Huntington, inducido por L-DOPA), trastomo de
déficit atencional con hiperactividad (ADHD), enfermedad de Alzheimer, mal de
Parkinson, y dolor, que comprende el paso de administrar al animal vivo una
cantidad de un compuesto seleccionado enfre los compuestos de férmula I:

RS R
>
v

H :

donde:
- R*es -(A),.(CR1 R’)...-N RRY,

- n+m=0,1,02,



- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C4-Cs), alquenilo inferior lineal o ramificado (Cz-Ce) ¥
alquinilo inferior lineal o ramificado (C2-Ca),

- R'! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C1-Ce). @lquenilo
inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o ramificado (C2-Ce),

- R®y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C+-Cs), alquenilo
inferior lineal o ramificado (C2-Cg), Y alquinilo inferior lineal o ramificado (C2-Ce),

o juntos forman alquileno (C2-C1o) 0 alquenileno (C2-C1o) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por C1.5 alquilo 0 C24 alquenilo,

- R5, Rp, Ry, Ry ¥ R, se seleccionan en forma independiente entre el
grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado {C4-Cg),
alquenilo inferior lineal o ramificado (Cz-Ce), y alquinilo inferior lineal o
ramificado (C2-Ce), © R®, Ry, Rq, R:, ¥ Rs en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacents
para formar una unién doble, o Rp, Ry, R; ¥ Ra en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre;

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

A



ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2 4-dieno, y

ciclohexa-2,5-dieno,

y con |a salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -{A){CR'R?)m-, R%, R*, R®, Rp, Rq, R: €8 alquinilo inferior lineal o
ramificado (Cz-Ce) 0 alquinilo inferior lineal o ramificado (C2-Ca),

sus isdbmeros Opticos y sales de adicién édcidas o basicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicién;

utilizacién de un compuesto de férmula | como se define en conexién
con los siguientes métodos y sus isdmeros épticos y sales de adicién 4acidas o
basicas aceptables para uso farmacéutico del mismo en la fabricacién de un
medicamento para su utilizacién en cualquiera de dichos métodos; y

una composicion farmacéutica que tiene un compuesto seleccionado
entre los compuestos de férmula |;

Ri"i:h {;n.
A ! wAn Re
Rp }q\z/i :

- R* es -(A)-(CR'R)»-NR°R*,
- nm=0,1,02,




- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C;-Cg), alquenilo inferior lineal o ramificado (C2Cs), ¥
alquinilo inferior lineal o ramificado {(C2-Ce),

- R'! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrogeno, alquilo inferior lineal o ramificado (C1-Cs), alquenilo
infarior lineal 0 ramificado (C2>-Ce), y alquinilo infarior lineal o ramificado (C2-Ce),

- R®y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C+-Cs), alquenilo
inferior lineal o ramificado (C2-Ce), ¥y alquinilo inferior lineal o ramificado (C-Cs),
o juntos forman alquileno {C2-Ci) © alquenileno (C2-C10) © junto con el N
forman un azacicloalcano o azacicloalgueno de 3-7 miembros opcionalmente
sustituido por Cy.5 alquilo y/o C24 alquenilo,

- R® se selecciona en forma independiente entre el grupo que
consiste en alquilo inferior lineal o ramificado (C4-Ce), alquenilo inferior lineal o
ramificado (C2-Ce), y alquinilo inferior lineal o ramificado (Cz-Ce), 0 R® se
combina con el carbono al cual se encuentra unido y un carbono adyacente
para formar una unién doble,

- Re, Rq, R;, ¥ R, se seleccionan en forma independiente entre el
grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado {C4-Ca),
alquenilo inferior lineal o ramificado (C2-Cs), y alquinilo inferior lineal o
ramificado (C2-Cs), © Rp, Ry R,, ¥ Rs en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o R, Ry, R: ¥ R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con [a salvedad de que U-V-W-X-Y-Z se selecciona entre:



ciclohexano,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,4dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4dieno, y

ciclohexa-2,5-dieno,

y con la salvedad de que al menos uno de Rp ¥ Rq no @s hidrégeno al
menos uno de R, y R, no es hidrégeno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A)~(CR'R)m-, R%, R*, R®, R;, Ry. Ry, ¥ R, s alquinilo inferior
lineal o ramificado (C2-Cg) 0 alquinilo inferior lineal o ramificado (C2-Ce),

sus isdmeros Gpticos y sales de adicion dcidas o basicas aceptables
para uso farmacéutico de los mismos,

en combinacién con uno o mas diluyentes, excipientes y/o vehiculos.

DESCRIPCION DETALLADA DE LA INVENCION

Los siguientes detalles y ejemplos detallados se dan a manera de
ilustracién solamente, y no deben ser interpretados como limitantes.

Esquema: Ejemplos 1y 2



Elemplo 1.
Clorhidrato de 3,3,5,5-tetrametll-1-vinliciclohexanamina (5).

a) 2-{3,3,5,5-tetrametliciclohexiliden)acetato de etllo (2).
A una solucién agitada de fosfonoacetato de trietilo (48,32 g, 222 mmol)
en THF seco (180 ml) bajo argén se agregé NaH (8,8 g, 222 mmol, 60%

suspensién en aceite mineral) en pequefias porciones mientras se enfriaba con

agua helada. La agitacién se continué por 1 h a temperatura ambiente, luego
se agregd una solucion de 3,3,5,5-tetrametilciclohexanona (30,85 g, 200 mmol)
durante 10 min y la mezcla resultante se sometié a reflujo por 22 h. Luego se
vertié en hielo (400 g) y el producto se extrajo con dietiléter (4 150 ml), y los
extractos se secaron sobre MgSO,. Luego de la evaporacién del solvente al
vaclo se destilé un residuo oleoso a 145 °C (11 mm Hg) para dar 36,8 g (86%)
de 2 como un aceite. 'H NMR (CDCly, TMS) : 0,96 y 0,98 (total 12H, ambos s,
3,5-CHs); 1,27 (3H, t, CH.-etilo); 1,33 (2H, m, 4-CH,); 1,95 y 2,65 (total 4H,
ambos s, 2,6-CHa); 4,14 (2H, g, CHx-etilo) y 5,89 ppm (1H, &, =C-H).



b) 2-(3,3,5,5-Tetrametiiciciohexlliden)stanol (3).

A una solucién agitada de LIAIH, (1,7 g, 45 mmol) en &er seco (60 ml)
86 agregd una solucién de acetato 2 (3,2 g, 156 mmol) en éter (20 mi) por goteo
mientras se enfriaba con agua helada. La agitacién se continué por 1h y el
LiAlH, residual se destruy6é con agua. La capa acuosa se separd y se extrajo
dos veces con éter (30 ml). Los extractos combinados se lavaron con salmuera
(50 mi) y se secaron sobre MgSO,. Luego de ia concentracidn al vacio se
purificd un residuo oleoso mediante destilacién corta de Kugelrohr(150-170 °C,
11 mm Hg) para dar 3 (2,3 g, 88%) como un aceite. '"H NMR (CDCls, TMS):
0,92 (BH, s, 3,5-CHs); 1,10 (1H, br s, OH); 1,28 (2H, s, 4-CHz); 1,87 y 1,94 (total
4H, ambos 8, 2,6-CHz); 4,18 (2H, d, 7 Hz, CHz0) y 5,50 ppm (1H, t, 7 Hz, =C-
H).

¢)2,2,2-Tricloro-N<(3,3,5,5-tetrametil-1-vinliciclohexil)acetamida (4).

A una solucién de alcohol 3 (0,8 g, 4,7 mmol) en dietiléter (5 ml) se
agregd NaH (0,22 g de una dispersion al 55% en aceite mineral (0,22 mmol)).
La mezcla de reaccién se enfri6 a -10 °C y se agregé una solucién de
fricloroacetonitrilo (0,68 g, 4,7 mmol) en dietiléter (3 ml) por goteo. La solucién
se dejd calentar a temperatura ambiente y se evapord el solvente. Se agregd
pentano (8 mi) con metanol (0,018 mi) al residuo. La mezcla resultante se filtré
a través de una aimohadilla de celite y se evapord. El aceite residual se disolvié
en xileno (10 ml) y se sometié a reflujo por 10 h. La cantidad principal de xileno
se eliminé mediante deetilacién a presién reducida (11mm Hg) y el residuo se
purificé mediante cromatografia flash en gel de sllice (hexano, hexano - acetato
de etilo, 10:1) para dar 4 (0,98 g, 66 %) como un aceite. "TH NMR (CDCls, TMS):
0,95 (BH, s, 3,5-CHy); 1,18 (B8 H, 8, 3,5-CHa); 1,1-1,5 (2H, m, 4-CHg); 1,32 (2H,




d, 15 Hz, 2,6-CHa); 2,15 (2H, d, 15 Hz, 2, 68-CHy); 5,08 (1H, d, 11 Hz, = CHy);
5,13 (1H-, d, 18 Hz, =CH,); 5,85 (1H, dd, 18 y 11 Hz, -HC=) y 6,7 ppm (1H, br
s, NH).

d) Clorhidrato de 3,3,5,5-Tetrametil-1-vinliciclohexanamina (5).

Una mezcla do amida 4 (0,32 g, 1 mmol) y NaOH en polvo (0.4 g, 10
mmol) en DMSO (3 ml) se agité por 7 dias a temperatura ambiente. La mezcla
de reaccién se diluyé con H;O (20 ml) y se agitd durante la noche a
temperatura ambiente. El producto se exirajo con hexano (3 10 ml). Los
exiractos combinados se lavaron con salmuera (20 ml), se secaron sobre
NaOH y se filiraron a través de una almohadilla de celite. A la solucién obtenida
se agregd HC! 4 M en éter etllico seco (0,5 ml) y el solvente se evapord. El
residuo se tratd con acetonitrilo (10 ml) y el precipliado se recogié en un filtro y
se secd sobre P,0O;s al vaclo para dar 5 (0,12 g, 53%) como un sélido incoloro.
'H NMR (CDCls, TMS): 0,98 y 1,01 (total 12H, ambos s, 3,5-CH3); 1,19 y 1,29
(total 2H, ambos d, 14 Hz, 4-CH,); 1,62 (2H, d, 13,5 Hz, 2,6-CH,); 1,72 (2H, br
s, Hz0); 2,16 (2H, d, 13,5 Hz, 2,6-CHy); 5,46 y 5,73 (2H, ambos d, 18 y 11 Hz,
=CHy); 6,16 (1H, dd, 18 y 11 Hz, =CH) y 8,24 ppm (3H, br s, NH;").

Elemplo 2.

Clorhidrato de N,3,3,5,5-pentametii-1-vinliciclohexiiamina (7).

a) 3,3,5,5-tetrametil-1-vinliciclohexlicarbamato de metiio (8).

Una mezcia de clorhidrato de amina 5 (0,25 g, 1,2 mmol) y Naz2CO; (0,73
@, 6,9 mmol) en THF (6 ml) se agit6é a temperatura ambiente por 1h. Se agregé
cloroformato de metilo (0,27 ml, 3,45 mmol) y la mezcla de reacclon se agito a
temperatura ambiente por 15 h. La mezcla se diluyé con dietiléter (20 ml), se
fitr6 y se evapord a sequedad. El producto crudo se purificoc mediante



cromatografia flash en gel de sllice ( éter de petréleo ligero - acetato de etilo,
10:1) para dar 6 (0,24 g, 87 %) como un sdlido incoloro con p.f. 61-83 °C. 'H-
NMR (CDCls, TMS): 0,92 y 1,15 (total 12H, ambos s, 3,5-CHs); 1,00-1,40 (4H,
m, 4-CHz y 2,6-CH); 2,00 (2H, d, 14 Hz, 2,6-CH); 3,62 (3H, s, CHaN); 4,72 (1H,
br s, NH); 5,00 y 5,06 (total 2H, ambos d, 10,5 y 17 Hz, =CH,) y 5,83 ppm (1H,
dd, 10,5y 17 Hz, =CH).

b) Clorhidrato de N,3,3,5,5-Pentametil-1-vinliciclohexilamina (7).

Una mezcla de LiAlH, (0,28 g, 7.4 mmal) y carbamato 6 (0,22 g, 0,92
mmol) en THF (22 ml) se sometid a reflujo por 12 h. Luego se enfrié en un bafio
de hielo y se agregé agua (20 ml) por goteo. La suspensién resultante se
exirajo con hexano (3 20 ml) y los extractos combinados se lavaron con
salmuera (20 ml). El extracto se secd sobre NaOH, se filtré y se traté con
solucién 2,4 M de HCI en dietiléter (1 mi). La suspensién resultante se evapord
a sequedad. El residuo se traté con dietiléter (10 ml) y acetonitrilo (1 ml). El
precipitado se recogié en un filtro y se secd al vaclo scbre P2O5 para dar 7
(0,11 g, 52%) como un sdlido incoloro. "H-NMR (CDCl;, TMS): 1,00 y 1,02
(total 12H, ambos s, 3,5-CH;); 1,23 y 1,32 (total 2H, ambos d, 15 Hz, 4-CHy);
1.72 (2H, d, 13 Hz, 2,6-CH); 2,15 (2H, d, 13 Hz, 2,6-CH); 2,45 (3H, t, 5 Hz,
CHsN); 5,84 y 5,69 (total 2H, ambos d, 11y 17 Hz, =CHy); 5,98 (1H, dd, 11y 17
Hz, =CH) y 9,30 ppm (2H, br 8, NHy").

Esquema: Ejempios 3y 4
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Clorhidrato de 1-Alll-3,3,5,5-tetrametliciclohexanamina (11).

a) 1-alli-3,3,5,5-tetrametiiciclohexanol (8).

A una solucién agitada 1 M en éter de bromuro de aliimagnesio (60 ml,
60 mmol) se agregd por goteo una solucién de 3,3,5,5-tetrametilcicichexanona
(3,86 g, 25 mmol) en éter seco (20 ml). La mezcla se agité por 1 h a
temperatura ambiente y se hirvié a reflujo por 10 min. Luego se enfri6é con agua
helada y se traté cuidadosamente con NH,Cl acuoso saturado (40 ml). La capa
orgénica se separé y se lavé con agua y salmuera. Luego de secar sobre
MgSO, anhidro, la solucién se concentr6é al vaclo. El residuo se destilé por
fraccionamiento a presién reducida para dar 3,5 g (72%) de 8 con b.p. 98-100



°C/12 mm Hg. *H NMR (CDCl,, TMS) : 0,88 (8H, 8, 3,5-CHas); 1,20 (BH, 8, 3,5-
CHag); 0,85-1,60 (6H, m, 2,4,8-CHy); 2,15 (2H, d, 7,5 Hz, CH.C=); 4,95-5,30
(2H, m, =CH_) y 5,85-6,20 ppm (1H, m, =CH).

b) 1-alil-1-azido-3,3,5,5-tetrametliciciohexano (9) y azida de 1-metil-
2-(3,3,5,5-tetrametliciciohexiliden)etiio (10).

A una solucién de ciclohexanol 8 (1,98 g, 10 mmol) en benceno seco (20
mi) bajo argdn se agregd azidotrimetilsiiano (12 mmoi). A esta solucién enfriada
(5°C) se agregd lentamente BF; *OEt; (12 mmol) mediante inyaccion durante
20 min. La mezcla se agitd por 6 h, luego se agregé lentamente agua. La capa
organica se separ6 y se lavé con NaHCO; acuoso saturado, y con saimuera, y
se secd sobre MgSO,. La filtracién y evaporacion del aolvente manteniendo la
temperatura por debajo de 2_5'0 dio un aceite el cual se separd mediante
cromatografia de columna en gel de sllice {éter de pefrdleo ligero). Se recogié¢
una fraccion con Rf 0,85 (hexano). La evaporacién del solvente dio 9 como un
aceite incoloro (0,26 g, 11,7%). 'H NMR (CDCl,, TMS): 0,89 (6H, 8, 3,5-CHaaq):
0,80 (1H, d, 14 Hz, 4-CH,); 1,05 (2H, d, 14 Hz, 2,6-CH); 1,18 (6H, s, 3,5-
CHaw); 1,37 (1H, d, 14 Hz, 4-CHy); 1,60 (2H, d, 14 Hz, 2,6-CHeq), 2,29 (2H, d,
7'Hz, CHC =); 4,95-5,25 (2H, m, =CH3) y 5,65-8,15 ppm (1H, m, =CH).

La evaporacién de una fraccién adicional (Rf 0,65 (hexano)) dio 0,425 g
(20,3 %) de azida 10 como un aceite incoloro. *H NMR (CDCl, TMS) : 0,91
(6H., 8), 0,94 (3H, s) y 0,96 (3H, s, 3',5-CHa); 1,23 (3H, d, 6,5 Hz, 1-CH,); 1,26
(2H, s, 4'-CH2);1,89 (2H, 8) y 1,96 (2H, s, 2',6'-CH); 4,31 (1H, dq, 6,5y 9,5 Hz,
1-CH) y 5,21 ppm (1H, dm, 9,5 Hz, =CH).

c) Clorhidrato de 1-Alill-3,3,5,5-tetrametiiciclohexanamina (11).



Una solucién de azida 8 (0,221 g, 1,0 mmol) en éter seco (4 ml) se
agreg6 por goteo a una suspensién agitada de hidrure de litio y aluminio (0,152
g ., 4 mmol) en éter {10 ml) durante 10 min. La mezcia se agiié por 4 h, luego se
traté con NaOH acuoso 20% (8 ml). La capa acuosa se separd y se extrajo con
dietiéter (2 15 ml). Los exiractos orgdnicos combinados se lavaron con
salmuera y se secaron sobre NaOH. La solucién filtrada se tratd con solucitén
de HCI seco en dietiléter y se evapord. Se agregé dietiléter seco al residuo
solido y se recogié en un filtro, y se lavd con éter seco para dar 11 (0,105 g,
47%) como un sdlido Incoloro. 'H NMR (CDCls, TMS): 1,03 (BH, 8, 3,5-CHaag);
1,06 (6H, s, 3,5-CHsyy); 1,29 (2H, 8, 4-CHy); 1,63 (2H, d, 13 Hz, 2,6-CHy); 1,80
(2H, d, 13 Hz, 2,6-CHyg), 2,71 (2H, d, 7 Hz, CH2C=); 5,10-5,40 (2H, m, =CHa);
5,75-6,25 (1H, m, =CH) y 8,25 ppm (3H, br s, NHs").

Elemplo 4.

clorhldr.ato de 1-{3,3,55-tetrametliciciohexlliden)-2-propanamina
(24).

Una solucién de azida de 1-metil-2-(3,3,5,5-tetrametilciclohexiliden)etiio
(10) (0,33 g, 1,5 mmol) en dietliéter seco (4 ml) se agregd por goteo a una
suspension agitada de hidruro de litio y aluminio (0,152 g , 4 mmol) en éter (15
ml) durante 10 min. La mezcla se agitd por 4 h, luego se traté con NaOH
acuoso 20% (8 ml). La capa acuosa se extrajo con éter (2*15 ml). Los extractos
orgénicos se combinaron, se lavaron con saimuera y se secaron sobre NaOH.
La solucién filtrada se tratd con solucién de HCl seco en éter y se evapord al
vacio. Se agregé éter seco al residuo sélido y se recogié en un filtro y se lavd
con éter seco para dar 24 (0,18 g, 54%) como un sélido incoloro. ‘H NMR
(CDCls, TMS): 0,89 (6H, s), 0,92 (3H, s) y 0,98 (3H, s, 3'5'-CHj); 1,27 (2H, s,



4'-CH); 1,47 (3H, d, 6,5 Hz, 3-CH3); 1,84 (1H, d, 13,5 Hz, 2-CH); 1,87 (2H, s, 8
' CHa), 2,06 (1H, d, 13,5 Hz, 2-CH); 4,17 (1H, dq, 8,5 y 9,5 Hz, 2-CH); 5,35
(1H, d, 9,5 Hz, =CH) y 8,25 ppm (3H, br s, NH;")

Esquema: EJemplos 5,6,y 7
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Elemplo 8.

Clorhidrato de 1-(1-alll-3,3,5,5-tetrameticiclohexil)piperidina (13).

a) 1+(3,3,5,5-tetrametll-1-ciclohexenil-1)piperidina (12).

Se prepard mediante condensaciéon de piperidina (1,2 equivalentes) y
3,3,5,5-tetrametilciciohexanona calentando en benceno con eliminacién
azeotrépica de agua. El producto crudo se obtuvo mediante la eliminacién. El
producto crudo se obtuvo mediante la eliminacién de los materiales iniciales en
condiciones de destilacién al vaclo (100 °C/ 10 mm Hg). Aceite 4mbar. 'H NMR
(CDCly, TMS) : 0,94 (BH, 8) y 0,97 (6H, s, 3',5-CHa); 1,25 (2H, s, 4-CHy); 1,40-
1,70 (6H, m, piperidina 3,4,5-CHy); 1,76 (2H, s, 6'-CH2); 2,60-2,85 (4H, m,
piperidina 2,6-CH.) y 4,40 ppm (1H, s, =CH).

b) Clorhidrato de 1-(1-alll-3,3,5,5-tetrametliciclohexil)piperidina (13).
A una solucién de enamina 12 (2,1 g, 9 mmol) en THF (20 ml) se agregé écido
acético 0,675 g, 11,25 mmol). La mezcla se agité por 5 min y se agreg6 polvo



de cinc (0,74 g, 11,25 mgA). Cuando se agregd una solucién de alilbromuro
(1,63 g, 13,5 mmol) en THF (5 ml) se agregd por goteo y la mezcla se agité a
temperatura ambiente por 6 h. Se agregé Na;CO; acuoso y la mezcla
resultante se extrajo con éter. El extracto se lavé con salmuera, se seco sobre
MgSO, anhidro, y se concentrd al vaclo. El residuo se separ6 mediante
cromatografia de columna en gel de sllice (hexano, 5% EtOAc en hexano). La
fraccién con Rf 0,85 (hexano-EtOAc, 13 : 2) se recogi6, se evaporo y se fraté
con solucién de HCI seco en éter. El precipitado se filird y se lavé con una
mezcla de hexano-EtOAc para dar 13 (0,79 g, 29%) como un sélido incoloro.
H NMR (CDCla, TMS) : 1,07 (6H, 8, 3',5'CHzqq), 1,10 (BH, s, 3',5'-CHax); 1,34
(1H, d, 12,2 Hz) y 1,45 (1H, d, 12,2 Hz, 4-CHa); 1,70-1,95 (6H, m, 2',6'-CHg ¥
piperidina 3,5-CH,4-CHy,); 2,37 (2H, d, 13,4 Hz, 2',6'-CHy); 2,40-2,70 (2H, m,
piperidina 3,5-CH); 2,78 (2H, d, 7,2Hz, CH:C=); 2,75-3,00 (2H, m, piperidina
2,6-CH); 3,64 (2H, d, 11,6 Hz, piperidina 2,6-CH}; 5,13 (1H, d, 9,6 Hz) y 5,24
(1H, d, 17,8 Hz, =CHy); 5,85-6,15 (1H, m, =CH) y 10,72 ppm (1H, br s, NH).

Elemplo 6:

Clorhidrato de 1-[3,3,5,5-Tetrametll-1-{3-metil-2-
butenil)ciclohexifpiperidina (14).

Se preparé a partir de piperidina 12 de acuerdo con el procadimiento
para el compuesto 13 (Ejemplo 5, b) utilizando 4-bromo-2-metil-2-buteno en
lugar de alilbromuro. Rendimiento: 20%. 'H NMR (CDCls, TMS) : 1,07 y 1,08
(total 12H, ambos s, 3',5-CHs), 1,32 y 1,44 (2H, ambos d, 14,2 Hz, 4'-CHa);
1,69 y 1,76 (6H, ambos s, =C(CH3)2); 1,68-1,86 (4H, m, 3,5-CH y 4-CH;,); 1,84
(2H, d, 13,4 Hz, , 2',6'-CHu); 2,31 (2H, d, 13,4 Hz, , 2',6'-CHyq); 2,40-2,80 (4H,




m, N(CH),, 3,5-CH); 2,60 (2H, d, 7,2 Hz, CH,C=); 3,63 (2H, d, 10.4 Hz,
N{CH)2); 5,31 (1H, t, 6,8 Hz, =CH) y 10,55 ppm (1H, br s, NH).

Ejemplo 7

Clorhidrato de 1-[3,3,5,5-tetrametil-1-(2-propinli)ciclohexillpiperidina
(185).

Se prepard a parlir de piperidina 12 de acuerdo con el procedimiento
para el compuesto 13 (Ejemplo 5, b) utilizando 3-bromopropina en lugar de
alilbromuro. Rendimiento: 6%. 'H NMR (CDCls, TMS): 1,07 (6H, s, 3',5-CHasqg),
1,11 (6H, 8, 3',5'CHyg); 1,23 y 1,44 (total 2H, ambos d, 14,3 Hz, 4-CH;), 1,75
2,00 (4H, m, piperidina 3,5-CH, 4-CHy); 1,81 (2H, d, 13,2 Hz, 2',6'-CH,); 2,28
(1H, 8, HCC); 2,34 (2H, d, 13,2 Hz, 2',6'-CHqq); 2,40-2,70 (2H, m, piperidina 3,5-
CH); 2,81 (2H, 8, CH;CC); 2,85-3,10 (2H, m, piperidina 2,6-CH); 3,69 (2H, d,
10,2 Hz, piperidina 2,6-CH) y 11,12 ppm (1H, br s, NH).

Esquema: Ejlemplos 8y 8

S 2 o
COOR A
1. DCC, H8U
- 2N HO e

Ve o
1.DPPA.ELN, |2 8q.HC! 1LAH, THF
benceno, 3. MaCN, refhx 2HC1, B0
EMWM Mo %f/ SN, HCH
Me -] Ms 49
Elemplo 8,

Clorhidrato de 2-(3,3,5,5-Tetrametil-1-vinliciclohexil)etanamina (18).



a) 243,3,5,5-tetrametil-1-vinliciclohexll)acetato de etiio (16).

Una mezcla de ortoacetato de trietilo (18,6 ml, 102 mmol), 2-(3,3,5,5-
tetrametil-ciclohexiliden)etanol (3) (4,83 g, 25.4 mmol) y 4cido propiénico (0,19
ml, 2,5 mmol) se calentd a 145 °C por 10 h. Se destilé etanol de la mezcla en el
curso de la reaccion. La mezcla de reaccion se enfrié y se vertidé en agua (100
ml). La fase acuosa se exirajo con hexano (2 50 ml) y las fases organicas
combinadas se lavaron con KHSO,4 acucso 5% (50 ml) y salmuera (50 mi). El
extracto se secd sobre MgSO,, se filtrd y se evapord. El residuo se purificé
mediante cromatografla flash en gel de silice (éter de petréleo ligero y éter de
pefréleo ligero - acetato de etilo, 100: 2) para dar 16 (4,64 g, 73 %) como un
aceite. "H-NMR (CDCls, TMS) : 0,91 (6H, s, 3,5-CH3); 1,01 (6H, 8, 3,5-CHj);
1,23 (3H, t, 7 Hz, etilo CH3) 1,00-1,30 (4H, m, 4-CH; y 2,6-CH); 1,86 (2H, d, 13
Hz, 2,6-CH); 2,22 (2H, s, CH,C = Q); 4,08 (2H, q, 7 Hz, etilo CH.); 5,06 y 5,07
(total 2H, ambos d, 11 y 17,5 Hz, =CHy) y 5,95 ppm (1H, dd, 11y 17,5 Hz, -CH
=),

b) &cldo 2-(3,3,5,5-tetrametil-1-vinliciclohexil)acético (17).

Una solucién de NaOH (1,03 g, 25,8 mmol) y acetato 16 (1,3 g, 5,15
mmol) en metanol (26 ml) se sometié a reflujo por 3 h. La mezcla se enfrié a
temperatura ambiente y se vertié en agua (100 ml). La fase acuosa se acidificé
con HCI acuoso concentrado y se exirajo con hexano (3 30 ml). Las fases
orgénicas combinadas se lavaron con salmuera y se secaron sobre CaClz, se
filtraron y se evaporaron. El residuo ee purificé mediante cromatografia flash en
gel de sflice (éter de petréleo ligero - acetato de etilo, 10:1) para dar 17 (0,7 g,
71 %) como un sélido incoloro con p.f. 82-84°C. 'H-NMR (CDCls, TMS) :0,92
(6H, s, 3,5-CHs); 1,02 (6H, s, 3,5-CHy); 1,00-1,30 (4H, m, 4-CH, y 2,6-CH); 1,90



(2H, d, 14 Hz, 2,6-CH); 2,27 (2H, s, CHIC=0); 5,11 y 5,13 (total 2H, ambos d,
11 y 18 Hz, =CH,); 5,99 (1H, dd, 18 y 11 Hz, =CH) y 10,80 ppm (1H, br s,
COOH).

c) 24{3,3,5,5-Tetrametll-1-vinliciciohexll)acetamida (18).

Se agregd N-hidroxisuccinimida (0,25 g, 22 mmol) y NN-
diciclohaxilcarbodiimida (045, 2,2 mmol) a una solucibn de acido
ciclohexilacético 17 (0,45 g, 2 mmol) en THF (5 ml). La mezcla se agité por 18
h a temperatura ambiente y se enfrié en un bafio de hielo. Se agregé NH,OH
acuoso al 25% (2 ml) en una porcién y la mezcla se agité a temperatura
ambiente por 2 h. El precipitado se elimind por filtracion y se lavé con dietiléter
(30 ml). La fase orgdnica del filtrado se separé y se lavé con KHSO, acuoso
5% (10 ml) y salmuera. El extracto se sect sobre MgSO,, se filtrd y se evapord.
El residuo se purificdé mediante cromatografia flash en gel de sflice (éter de
petréleo ligero - acetato de etilo, 4:1 a 1:1) para dar 18 (0,34 g, 76 %) como un
sélido incoloro con p.f. 44-46'C. 'H-NMR (CDCls, TMS) :0,91 (6H, s, 3,5-CHs);
1,02 (6H, s, 3,5-CHs); 1,00-1,30 (4H, m, 4-CHz y 2,6-CH); 1,85 (2H, d, 14 Hz,
2,6-CH); 2,13 (2H, s, CH.C=0); 5,18 y 5,19 (total 2H, ambos d, 18y 11 Hz, =
CHy); 5,40 y 5,60 (total 2H, ambos br 8, NH2) y 6,03 ppm (1H, dd, 18 y 11 Hz,
=CH).

d) Clorhidrato de 2-{3,3,5,5-tetrametil-1-vinliciclohexll)etanamina
(19).

La mezcla de LiAIH, (0,41 g, 11 mmol) y amida 18 (0,30 g, 1,4 mmol) en
THF (18 ml) se someti6 a reflujo por 17 h. Luego se enfrié en un bafio de hielo
y se agregd agua (30 ml) por goteo. La suspension resultante se extrajo con

hexano (3 30 ml) y las fases orgénicas combinadas se lavaron con salmuera. El



extracto se secd sobre NaOH, se filiré y se concentré a 10 ml volumen. Se
agreg6 solucion 4,8 M de HCI en dietiléter (1 ml) y la suspension resultante se
evapor$ a sequedad. El residuo se tratd con acetonitrilo (5 ml) y el precipitado
se recogié en un filtro y se secé al vacio durante NaOH para dar 19 (0,16 g,
50%) como un sdlido incoloro. 'TH-NMR (CDCls, TMS) : 0,89 (6H, 8, 3,5-CHa);
1,02 (6H, s, 3,5-CHs); 0,90-1,80 (8H, m, protones de anillo y etanamina- 2-
CH2); 2,92 (2H, br s, CHzN); 5,05 y 5,15 (2H, ambos d, 18 y 11 Hz, =CHjy); 5,77
(1H, dd, 18 y 11 Hz, =CH) y 8,10 ppm (3H, br 8, NH3").

Elemplo 9.

Clorhidrato 3-(3,3,5,5-tetrametiiciclohexiliden)propanamina (32).

Se agregé ftrietilamina (0,25 ml, 1,76 mmol) y azida de difenilfosforilo
(0,38 mi, 1,76 mmol) a una solucién de &cido 17 (0,38 g, 1,6 mmol) en benceno
(8 ml). La mezcia se sometié a reflujo por 2 h, se enfrié a temperatura ambiente
y 8se evapor6 a sequedad. Se agregd HCI acuoso concentrado frio (5 °C) (3
ml) al residuo. La mezcla resultante se agitd a temperatura ambiente por 18 hy
se hizo fuertemente alcalina mediante la adiciébn de NaOH acuoso 10%. Se
agreg6 hexano (20 ml) a la mezcia y ambas fases se filtraron. El precipitado se
lavé con hexano (2 5 ml) y agua (2 5 ml). La fase orgénica del fillrado se
separd. La fase acuosa se lavd con hexano (2 10 ml). Las fases orgénicas
combinadas se lavaron con salmuera (10 ml), se secaron sobre NaOH y se
filtraron. Se agregé solucién 4,8 M de HCI en dietiléter (1 ml) y la suspension
resultante se evapord. El residuo se recristalizd a partir de acetonifrilo y se secé
al vacfo sobre P;Os para dar 32 (0,1 g, 43%) como un sdlido incoloro. 'H-NMR:
(CDCl3, TMS) : 0,90 y 0,92 (total 12H, ambos 8, c-Hex-3,5-CHj3); 1,23 (2H, s, c-
Hex- 4-CH,); 1,86 y 1,82 (total 4H, ambos 8, c-Hex- 2,6-CHy) ; 2,49 (2H, q, 7



Hz, propanamina- 2-CHy); 2,98 (2H, t, 7 Hz, propanamina-1-CHz); 5,15 (1H, t, 7
Hz, =CH-) y 8,30 ppm (3H, br s, NH3").
Esquema: Ejemplos 10 y 11
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Elemplo 10.

Clorhidrato de 2-(3,3,5,5-Tetrametliciclohexiliden)etanamina (22).

a) 3,3,5,5-Tetrametliciclohexilidenacetonitrilol (20).

Se agregd una dispersién de NaH al 60% en aceite mineral (0,96 g, 24
mmol) a una solucién de cianometilfosfonato de dietilo (4,25 g, 24 mmol) en
THF (30 ml) mientras se enfriaba con agua helada. La mezcla se agité por 30
min y se agregd por goteo una solucién de 3,3,5,5-tetrametilciclohexanona
(3,08 g, 20 mmol) en THF {10 ml). Se retird el bafio de enfriamiento y la mezcla
se agité a temperatura ambiente por 72 h. Se vertié en agua helada (100 ml) y
se extrajo con dietiléter (3,50 ml). Las fases orgédnicas combinadas se lavaron
con salmuera, se secaron sobre MgSO,, se filtraron y se evaporaron. El
producto crudo se purificé mediante cromatografia fiash en gel de sllice (éter de
petréleo ligero - acetato de etilo, 10:1) para dar 20 (2,38 g, 71 %) como un
acelte incoloro. "TH-NMR (CDCly, TMS) b: 0,97 y 1,01 (total 12H, ambos s, 3',5-
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CHs); 1,36 (2H, s, 4-CHa); 2,01 (2H, s, 2'-CH,); 2,28 (2H, s, 6'-CH.) y 5,14 ppm
(1H, 8, =CH).

b) Clorhidrato de 2-(3,3,5,5-tetrametliciciohexiliden)etanamina (22).

Una suspensién de LIAIH, (0,68 g, 18 mmol) en dietiléter (30 mi) se
enfrid en un bafo de hielo y se agregd una solucién 1 M de ZnCl; en dietiléter
(9 ml, 9 mmol). La mezcla resultante se agitd por 15 min y se agregé una
solucién de nitrilo 20 (1 g, 6 mmol) en dietiléter (30 ml) por goteo manteniendo
la temperatura a 0-5 °C. Luego se retird el bafio de hielo y la mezcla se agit6 a
temperatura ambiente por 24 h. Se agregé agua (30 ml) y NaOH acuoso 20%
(20 m!) mientras se enfriaba con un bafio de hielo. La fase acuosa se extrajo
con dietiléter (4 50 ml). Las fases orgénicas combinadas se lavaron con
salmuera (50 ml) y se secaron sobre NaOH, se filtraron y se evaporaron. El
residuo se purificé por destilacién corta de Kugelrohr a 160 °C/ 20 mm Hg. El
destilado se diluyé con dietiléter y se agregd una solucién 4,8M de HCIl en
dietiléter (3 ml). El precipitado resultante se recogié en un filtro, se [avé con
dietiléter (3 5 ml) y se seco al vaclo sobre NaOH para dar 22 como un sélido
incoloro. 'TH-NMR (CDCly, TMS) : 0,91 y 0,92 (total 12H, ambos s, 3', 5'-CHa);
1,28 (2H, s, 4' -CHy); 1,89 y 1,93 (total 4H, ambos s, 2',6'-CHz); 3,62 (2H, d, 7
Hz, CHzN); 5,41 (1H, t, 7 Hz, -C=CH) y 8,3 ppm (3H, br s, NHy").

Elemplo 11.

Clorhidrato de 2(3,3,5,5-tetrametliciclohexiiiden)propanamina (23).

a) 2-(3,3,5,5-Tetrametiiciclohexiliden)proplonitrilo (21).

Se preparé de acuerdo con el procedimiento para el compuesto 20
(Ejemplo 10, a) utilizando (1-cianoetil)fosfonato de dietilo. Se obtuvo nitrilo 21
como un aceite incoloro con 41 % rendimiento. '"H-NMR: (CDCl;, TMS): 0,96 y



1,00 {total 12H, ambos s, c-Hex-3,5-CHjs); 1,34 (2H, 8, c-Hex-4-CHa); 1,91 (3H,
8, propionitrilo-3-CHa); 2,04 y 2,28 ppm (total 4H, ambos s, c-Hex-2,6-CH,).

b) Clorhidrato de 2+3,3,5,5-tetrametiiciciohexiliden)propanamina
(23).

Se prepard a partir de nitrilo 21 de acuerdo con el procedimiento para el
compuesto 22 (Ejemplo 10, b). Se obtuvo clorhidrato de amina 23 como un
sélido incoloro. '"H-NMR: (CDCls, TMS) 6: 0,92 y 0,93 (total 12H, ambos s, c-
Hex-3,5-CHs); 1,27 (2H, s, c-Hex-4-CHj); 1,89 (3H, s, propanamina-3-CHg);
1,99 y 2,01 (total 4H, ambos 8, c-Hex-2,6-CH,); 3,64 (2H, br s, propanamina-1-
CHz) y 8,40 ppm (3H, br s, NHy").

Esquema: Ejemplo 12

AlilMgBr,
EtO
Me
Me Me
B Me o
[ ™
Me
Me
I e
Ejemplo 12.
Clorhidrato de (E.Z)-1-(3,3-dletll-5,5-dimetliciclohexiliden)-2-
propanamina (28).

a) 1-Alll-3,3-dletll-5,5-dimetliciclohexanol (26).
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A una solucion agitada 1 M en éter de bromuro de aliimagnesio (20 ml,
20 mmol) se agregd por goteo una solucibn de 3,3-dietil-5,5-
dimetilciclohexanona (25) (1,47 g, 8,08 mmol) en éter seco (5§ ml). La mezcla se
agité por 1 h a temperatura ambiente y se calenté a reflujo por 10 min. Luego
se enfrid con agua helada y se traté con NH,Cl acuoso saturado (40 mil). La
capa orgénica se separd y se lavé con agua y saimuera. Luego de secar sobre
MgSO, anhidro, la solucién se concentr6 al vacio. El residuo se purificd
mediante cromatografia de columna en gel de sllice (éter de petréleo ligero).
Una fraccion con Rf 0,7 (Hexano : EtOAc, 13 : 2) se recogid. La evaporacion
del solvente dio 26 (1,35 g, 74%) como un aceite incoloro. 'H NMR (CDCl,,
TMS) 0,74 (6H, t, 7 Hz, 2CH, de etilo); 0,88 (3H, s, 5CH,,); 1,19 (3 H, s, 5
CHs.); 0,80-2,05 (10H, m, 24,6-CHz y 2CH; de etilo); 2,14 (2H, d, 7 Hz
CHz(C=); 4,95-5,30 (2H, m, =CH,) y 5,65-8,20 ppm (1H, m, =CH).

b) Azida de (E,=2)-1-metil-23,3-dletil-5,5-dimetliciciohexiliden)etilo
(27).

Se prepard a partir de ciclohexanol 26 de acuerdo con el procedimiento
para los compuestos 9 y 10 (Ejemplo 3, b). Se obtuvo azida 27 como un aceite
incoloro con 15% de rendimiento. 'H NMR (CDCls, TMS) : 0,73 y 0,74 (total 6H,
ambos t, 7 Hz, 2CH; etilo); 0,91, 0,84 y 0,97 (total 8H, todos los s, 5' ,5 ' -CH3);
1,10-1,45 (4H, m, 2CH; etilo); 1,22 (3H, d, 6,5 Hz, 1-CHa); 1,26 (2H, s, 4' -CHa);
1,89 (2H, s} y 1,97 (2H, m, 2',6'CH,); 4,08-4,48 (1H, m, 1-CH) y 5,18 ppm (1H,
dm, 9,5 Hz, =CH).

¢) Clorhidrato de (E,Z)-1«3,3-dletil-5,5-dimetiiciciohexlliden)-2-
propanamina (28).
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A una suspension enfriada (0°C) de azida de sodio (0,81 g, 12,5 mmol)
en CH2Cl; (5 ml) se agregd por goteo HaS0O, acuoso 53% (8 ml). La mezcla se
agité por 10 min, luego se agregd una solucién de 3,5,5-trimetil-2-ciclohexanol
(33) (0,70 g, 5 mmol) en CH2Clz (8 ml). La mezcla se agitd por 20 h, se vertié
en agua helada, se neutralizé con NH,OH acuoso y se extrajo con CHzCl,. El
extracto se lavd con salmuera y se secé sobre MgSO,. La filtraciéon y la
evaporacién del solvente manteniendo la temperatura por debajo de 25 °C dio
un aceite el cual se separé mediante cromatografia de columna en gel de sllice
(éter de pefréleo ligero). Se recogié una fraccion con Rf 0,8 (hexano). La
evaporacién de el solvente dio 34 como un aceite incoloro (0,385 g, 44%),1H
NMR (CDCl,, TMS) : 0,89 y 1,01 (total 6H, ambos s, 5,5CHa); 1,34 (1H, m, c4-
CH); 1,55-1,95 (3H, m, 4-CH, 6-CH_); 1,71 (3H, 8;-1-CHs); 3,90 (1H, m, 3-CH) y
5,39 ppm (1H, s, C=CH).

b) clorhidrato de 3,5,5-trimetll-2-cicilohexen-1-amina (35).

Se preparo a partir de azida 34 de acuerdo con el procedimiento para el
compuesto 11 (Ejemplo 3, c). Se obtuvo clorhidrato de amina 35 como un
sélido incoloro en rendimiento de 57%. 'H NMR (CDCls, TMS) : 0,89 y 1,03
(total 6H, ambos s, 5,5-CHs); 1,25-2,15 (4H, m, 4,6-CHy); 1,72 (3H, s, 3-CHs);
3,88 (1H, m, 1-CH); 5,41 (1H, 8, C=CH) y 8,40 ppm (3H, br s, NHy").

Elemplo 15.

Clorhidrato de 1,3,5,5-Tetrametil-2-ciclohexen-1-amina (40).

a) Mezcla de 1,3,5,5-Tetrametil-1,3-ciciohexadieno (37) y 1,5,5-
trimetli-3-metilen-1-ciclohexeno (38).

A una solucién 2 M en éter de yoduro de metiimagnesio (15 mil, 30
mmol) se agregd por goteo una solucién de 3,5,5-frimetil-2-ciclohexen-1-ona
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(36) (1,38 g, 10 mmol) en éter seco (15 ml). La mezcla se agitd por 1 h, se
enfrié con agua helada y se tratd cuidadosamente CH;COOH acuoso 15% (15
mi). La mezcia se agit6 por ofra hora. La capa orgénica se separd y se lavé con
agua y NaHCOj3 acuoso saturado. Luego de secar sobre MgSQO,, la solucién se
concentrd al vacio. El residuo se purificé mediante cromatografia flash (éter de
petrdleo ligero, Rf 0,85 (hexano)) para dar una mezcla de 37 y 38 (0,955 g,
70%) (7:10, en base a GC) como un aceite. 'H NMR (CDCls, TMS) 0,89, 0,98 y
1,03 (total 10,2H, todos los s, 5,5-CHy); 1,55-2,20 (total 12,6H, m, CH.C =y
CHyC = ); 4,69 (2H, dm, 4 Hz, = CHy); 5,06 (0,7H, m, =CH); 5,50 (0,7H, sept,
1,5 Hz, =CH) y 5,82 ppm {1H, m, =CH).

b) 3-Azido-1,5,5,5-tetrametll-1-clclohexeno (39).

Se preparé a partir de 37 y 38 mixture de acuerdo con el procedimiento
para el compuesto 34 (Ejemplo 14, a). Se obtuvo azida 38 como un aceite
incoloro con 43% de rendimiento. 'H NMR (CDCly, TMS) : 0,93 y 0,99 (total 8H,
ambos 8, 5,5-CHj); 1,31 (3H, s, 1-CH.); 1,36 y 1,62 (total 2H, ambos d, 13 Hz,
4-CHa); 1,72 (51-1, 8, 1-CHs, 8-CH2); 5,32 (1H, s, C = CH).

c) clorhidrato de 1,3,5,5-tetrametil-2-ciclohexen-1-amina (40).

Se prepar6 a partir de azida 39 de acuerdo con el procedimiento para el
compuesto 11 (Ejemplo 3, c). Se obtuvo clorhidrato de amina 40 como un
sélido incoloro con rendimiento de 60%. 'H NMR (CDCly, TMS) : 0,96 y 1,07
(total 8H, ambos s, 5,5-CHa); 1,56 (3H, 8, 1-CHs); 1,73 (3H, 8, 3-CHs); 1,60-2,05
-(4H, m, 4,6-CH_); 5,49 (1H, s, C=CH) y 8,27 ppm (3H, br s, NH3").

Esquema: Ejemplo 16
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Elempio 16.
Clorhidrato de 1,3, trans-5-trimetll-cls-3-vinliciclohexanamina (45).

a) 3,5-dimetil-3-vinliciciohexanona (42).

Una solucién 1M de bromuro de vinilmagnesio en THF (80 ml, 90 mmol)
se enfrid en un bafio de acetona helada seco a -20° C en una atmésfera inerte
y se agregd CuCl (4,45 g, 45 mmol) en una porcién. La mezcla se agité por 30
min y se agregd por goteo una solucion de 3,5-dimetil-2-ciciohexen-1-ona (41)
(3,73 g, 30 mmol) en THF (40 ml) manteniendo la temperatura de la reaccién a
-20°C. Se retird el bafio de enfriamiento y la mezcla de reaccion se dejé
alcanzar la temperatura ambiente por 2 h. Se agregé NH,Cl| acuoso saturado
(50 mi) a fondo mientras se enfriaba con un bafio de hielo. Luego se agregé
hexano (150 ml) y la capa acuosa se separd y se extrajo con hexano (2 100
ml). Los extractos orgdnicos combinados se lavaron con acido acético acuoso
20% (100 ml) y con NaHCO; acuoso saturado (3 200 ml). El extracto se seco
sobre MgS0O,, se filiré y se evapord. El producto crudo se purificé mediante
cromatografia flash en gel de sflice (éter de pefréleo ligero - acetato de etilo,
20: 1) para dar 42 (2,4 g, 52 %) como un aceite incoloro. '"H-NMR (CDCls, TMS)
: 0,99 (3H, d, 8 Hz, 5-CHj); 1,11 (3H, 8, 3-CHa); 1,2-2,6 (7H, m, protones de
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anillo); 4,94 y 5,01 (total 2H, ambos d, 17 y 10,5 Hz, CHz =) y 5,64 ppm (1H, dd,
17 y 11 Hz, =CH).

b) 1,3, trans-5-trimetii-cis-3-vinliciclohexanol (43).

Una solucién de acetona 42 (1 g, 6,6 mmol) en dietiléter (10 ml) se
agregd a una solucién 1,6M de metillitio en dietiléter (12 ml, 18,6 mmol)
mientras se enfriaba en un bafio de hielo. La mezcla resultante se agité bien
por 1h a 0-5°C y se agreg6 NH.Cl acuoso saturado (10 ml). La capa acuosa se
separd y se exirajo con dletiléter (2 15 ml). Las fases organicas combinadas se
lavaron con salmuera (20 ml) y se secaron sobre MgSO,. El extracto se filtrd y
se evapord. El producto crudo se purificd mediante cromatografia flash en gel
de sllice (acetato de efilo 3% en éter de petrdleo ligero). Se obtuvo ciclohexanal
43 (0,82 g, 74 %) como un aceite incoloro que se utilizé en el siguiente paso sin
caracterizacion.

c) 1-Azldo-1,3, trans-5-trimetil-cls-3-vinliciclohexano (44).

Se prepard a partir de ciclohexano! 43 de acuerdo con el procedimiento
para el compuesto 8 (Ejemplo 3, b). Se obtuvo azida 44 como un aceite
incoloro con un rendimiento de 17%. 'H-NMR (CDCl;, TMS) : 0,84 (3H, d, 8,5
Hz, 5-CHs); 0,97 (3H, 8, 3-CHs); 1,27 (3H, 8, 1-CH.); 0,7-2,0 (7H, m, protones
de anillo); 4,95 y 4,97 (total 2H, ambos d, 18 y 11 Hz, =CH,) y 5,77 ppm (1H,
dd, 18y 11 Hz, =CH).

d) Clorhidrato de 1,3,trans-5-trimetil-cls-3-vinliciclohexanamina (45).

Se prepard a partir de azida 44 de acuerdo con el procedimiento para el
compuesto 11 (Ejemplo 3, c). Se obtuvo clorhidrato de amina 45 como un
sdlido Incoloro con un rendimiento de 32%. *H-NMR (CDCls, TMS) :0,82 (3H, d,
8,5 Hz, 5-CHs); 0,96 (3H, 8, 3-CHa); 1,45 (3H, 8, 1-CHa); 0,8-2,1 (8H, m, 2,4,6-
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CHg, 5-CH y Hz0); 4,94 y 4,87 (2H, ambos d, 18 y 11 Hz, =CHz); 5,76 (1H, dd,
18y 11 Hz, =CH) y 8,26 ppm (3H, br 8, NHs").

Esquema: Ejemplo 17
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Elemplo 17.

Clorhidrato de 2-{1,3,3,5,5-pentametiiciclohexil)-4-pantenilamina
(49).

a) 2-clano-24{1,3,3,-5,5-pentametiiciciohexil)acetato de etllo{47).
Se agreg6 cloruro de cobre (1) (0,05 g, 0,5 mmol) a una solucién de yoduro de
metilmagnesio 1 M en éter etllico enfriada (-10 °C) en una atmaésfera de argén
(15 ml, 15 mmol) y se agité por 5 min. Luego se agregé por goteo una solucién
de acetato 46 (2,5 g, 10 mmol) en THF (25 ml) durante 20 min, manteniendo la
temperatura por debajo de 0°C. La mezcla se agité por 1h, se fragué con NH,Cl
acucso saturado, y se extrajo con dietiléter El extracto se lavd con saimuera, se
secd sobre MgSO, anhidro, se filtrd y se evapord. E! residuo se purificd
mediante cromatografia flash en gel de sllice (éter de petréieo ligero - acetato
de etilo, 20: 1) para dar 47 (1,5 g, 56,5 %) como un aceite incoloro. 'H NMR
(CDCl;, TMS) : 1,01, 1,07 y 1,08 (total 12H, &, 3', 5’ -CH3); 1,00-1,85 (6H, m,
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anillo CH); 1,30 (3H, s, 1' -CHy); 1,33 (3H, t, 7 Hz, CHs-etit); 3,44 (1H, 8, 2-CH)
y 4,27 ppm (2H, q, 7 Hz, OCHy).

b) 2-clano-2<{1,3,3;5,5-pentametiiciciohexil}-4-pentencato de etilo
(48)

A una solucién de cianoacetato 47 (1,25 g, 4,71 mmol) en DMSO
anhidro (10 ml) se agregé hidruro de sodic (0,284 g, 7,09 mmol; dispersion
60% en aceite mineral). La mezcia se agitd por 30 min a 50°C, y se enfrié a
20°C. A ésto se agregé alilbromuro (0,86 g, 7,1 mmol) y la mezcla se agitd por
3 h a temperatura ambiente, luego por 30 min a 50 °C. La mezcia se enfrid, se
tratdé con agua y se exirajo con dietiléter. El extracto se lavé con agua y con
salmuera, se secod sobre MgSO, anhidro, se filtrd y se evapord. El residuo se
purificd mediante cromatografia flash en gel de silice (&ter de petrdleo ligero -
acetato de etilo, 20: 1) para dar 48 (0,92 g, 83,7 %) como un aceite incoloro. 'H
NMR (CDCly, TMS) : 0,98 (6H, s, 3',5'CHseq); 1,11 (6H, 8, 3',5-CHs..); 1,00-
1,85 (6H, m, anillo CH); 1,31 (3H, t, 7 Hz, CH.-etil); 1,33 (3H, s, 1'-CHa); 242y
2,886 (total 2H, ambos dd, 13 y 7 Hz, 3-CH,); 4,02 (2H; q, 7Hz, OCHy); 5,05-5,37
(2H, m, =CH;) y 5,55-6,05 ppm (1H, m, =CH).

¢) Clorhidrato de 2-{1,3,3,5,5-Pentametliciclohexli)-4-pentenilamina
(49)

A una solucién de éster 48 (0,9 g, 2,95 mmol) en DMSO (10 mi) se
agregd agua (0,53 ml, 2,95 mmol) y cloruro de litio (0,25 g, 58 mmol). La
mezcla se agitd por 3 h a 175-180 °C, luego se enfrié y se agregd agua (30 mf).
La mezcla se exirajo con dietiléter. El extracto se lavé con agua y con
salmuera, se seco sobre MgSQ, anhidro, se filir6 y se concentré a un volumen

de 10 ml. La solucion obtenida se agregd por goteo a una suspension de



hidruro de litio y aluminio (0,25 g, 8,6 mmol) en dietiléter (15 ml) y se agitdé a
reflujo por 3 h. La mezcla se enfrid y se tratd con NaOH acuoso 20%, y se
extrajo con dietiléter. El exiracto se lavd con salmuera, se seco sobre NaOH, se
fillr6 y se tratd con solucién de HCI anhidro en dietiléter. Luego de la
evaporacion del solvente, el residuo se purificé mediante cromatografia en gel
de silice (cloroformo - metanol, 20:1) para dar 49 (0,245 g, 31 %) como un
sdlido incoloro. "H NMR (DMSO-Dy, TMS) : 0,82, 0,96 y 1,04 (total 15H, todos
los 8, 3', §5' -CH3 y 1-CH,), 1,00-1,65 (total 8H, m, anillo-CHg); 1,85-2,40 (3H,
m, 3-CH2, 4-CH); 2,80-3,10 (2H, m, CHzN); 4,90-5,25 (2H, m, =CH.); 5,62-8,10
(1H, m, =CH) y 7,92 ppm (3H, br s, NHy").
COMPOSICIONES FARMACEUTICAS

Los ingredientes activos de la invencién, junto con uno o mds
coadyuvantes, vehiculos, o diluyentes convencionales, se pueden poner en la
forma de composiciones farmacéuticas y unidades de dosificacion de las
mismas, y en dicha forma se pueden emplear como sélidos, por ejemplo
tabletas recublertas o sin recubrir o capsulas rellenas, o liquidos, como por
ejemplo soluciones, suspensiones, emulsiones, elixires, o rellenadas capsulas
con los miemos, todos para uso oral; en la forma de supositorios o cédpsulas
para administracion rectal o en la forma de soluciones estériles inyectables
para uso parenteral (incluyendo intravenoso o subcutdneo). Dichas
composiciones farmacéuticas y formas de dosificacién unitarias de los mismos
pueden comprender ingredientes convencionales o huevos en proporcionas
convencionales o especiales, con compuestos o principios activos adicionales o
sin los mismos, y dichas formas de dosificacion unitarias pueden contener

cualguier cantidad efectiva apropiada del ingrediente activo en medida
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correspondiente al rango de dosificacion diaria que se intenta aplicar. Por lo
tanto, las tabletas que contienen entre veinte (20) y cien (100) miligramos de
ingrediente activo 0, més ampllamente, entre diez (10) y doscientos cincuenta
(250) miligramos por tableta, son formas de dosificacién unitaria
representativas apropiadas.
METODO DE TRATAMIENTO

Debido a su alto grado de actividad y a su baja toxicidad, ademés de un
indice terapéutico mds favorable, los principios aclivos de la invencién se
pueden administrar a un sujeto, por ejemplo, al cuerpo de un animal vivo
(incluyendo un humano), que necesita los miamos, para el tratamiento, para
aliviar, o para mejorar, paliar, o eliminar una indicacién o condicién que es
susceptible de eso, o en forma representativa de una indicacién o condicién
establecida en cualquier parte de la presente solicitud, preferiblemente en
forma concurrente, simultdnea, o junto con uno o més excipientes, vehiculos, o
diluyentes aceptables para uso farmacéutico, especial y preferiblemente en la
forma de una composicién farmacéutica de lcs mismos, si se aplica por ruta
oral, rectal, o parenteral (incluyendo intravenosa y subcuténea) o en algunos
cases aln tépica, en una cantidad efectiva. Los rangos de dosificacion
apropiados son 1-1000 miligramos diariaments, prefefiblemente 10-500
miligramos diariamente, y especiaimente 50-500 miligramos diariamente,
dependiendo como es usual del modo exacto de adminis-tracién, de la forma
en que se administra, la indicacién hacla donde se dirige la administracion, del
sujeto y del peso corporal de dicho sujeto, y de la preferencia y experiencia del
médico o veterinario a cargo.
EJEMPLOS DE COMPOSICIONES FARMACEUTICAS REPRESENTATIVAS




Se pueden procesar los productos de reaccion en forma de tabletas,
tabletas recubiertas, cépsulas, soluciones de goteo, supositorios,
preparaciones para inyeccion e infusién, efcétera, con el auxilio de los
solventes, agentes auxiliares y vehiculos que se utilizan cominmente; y se
pueden aplicar en forma terapéutica por las rutas oral, rectal, parenteral, y rutas
adicionales. A continuacién, se presentan las composiciones farmacéuticas
representativas.

(a) Se pueden preparar tabletas apropiadas para administracién oral que
contienen el ingrediente activo por técnicas convencionales de fabricacion de
tabletas.

(b) Para hacer supositorios, se puede emplear cualquier base usual para
supositorios, como por ejemplo un polietilenglicol que ee sélido a la
temperatura ambients normal pero que se funde aproximadamente a la
temperatura corporal e incorporar el ingrediente activo a la misma mediante los
procedimientos usuales.

(c) Para soluciones estériles parenterales (incluyendo intravencsas y
subcutdneas), el Ingrediente activo se emplea junto con ingredientes
convencionales como por ejemplo cloruro de sodio y agua bidestilada c.s.p. en
las cantidades usuales, de acuerdo con el procedimiento convencional, como
por ejemplo filtracién, rellenado aséptico de ampollas o botellas para goteo IV,
y pasando por autoclave para esterilizar.

Otras composiciones farmacéuticas apropiadas serdn inmediatamente
evidentes para aquellos experimentados en el arte.

Nuevamente, los siguientes ejemplos se dan solamente como ilustracion

y no se deben entender como limitantes.
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EJEMPLO 18
Formulacién en tabletas
Una formulaciéon apropiada para una tableta que contiene 10 miligramos

de ingrediente activo es la siguiente:

Mg
Ingrediente activo 10
Lactosa 63
Celulosa microcristalina 21
Talco 4
Estearato de magnesio
Didxido de silicio coloidal 1

EJEMPLO 19
Formulacién en tabletas

Otra formulacion apropiada para una tableta que contiene 100mg es Ia

siguiente:
Mg
Ingrediente activo 100
Almidén de papa 20
Polivinilpirrolidona 10

Se recubren con pellcula y se colorean.

El material de | [cula de brimiento consiste en:



Lactosa 100
Celulosa microcristalina 80
Gelatina 10
Polivinilpirrolidona, reticulada 10

' Talco 10
Estearato de magnesio 2
Diéxido de silicio coloidal 3
Pigmentos colorantes 5

EJEMPLO 20

Formulacién de cdpsulas
Una formulacién apropiada para una capsula que contiene 50 miligramos de

ingrediente activo es ia siguiente:

Mg
Ingrediente activo 50
Almidon de maiz 20
Fosfato dibasico de calcio 50
Talco 2
Diéxido de silicio coloidal 2

Se utilizé como relleno para una cédpsula de gelatina.
EJEMPLO 21

Solucién in i6n
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Una formulacién apropiada para una solucién inyectable que contiene un

porcentaje de ingrediente activo es la siguiente:

Ingrediente activo mg 12

Cloruro de sedio mg 8

Agua estéril para hacer ml 1
EJEMPLO 22

Formulacién l(quida oral
Una formulacién apropiada para 1 litro de una mezcia liquida que contiene 2

miligramos de ingrediente activo en un mililitro de la mezcla es ia siguiente:

G.
Ingrediente activo 2
Sacarosa 250
Glucosa 300
Sorbitol 150
Sabor naranja 10

Amarillo ocaso.
Agua purificada para hacer un total de 1000 mi.

EJEMPLO 23

Formulacién liquida oral
Otra formulacién apropiada para 1 litro de una mezcla liquida que contienen
20 miligramos de ingrediente activo en un miililitro de la mezcla es la
siguiente:



G.
Ingrediente activo 20,00
Goma tragacanto 7.00
Glicerol 50,00
Sacarosa 400,00
Metiiparabeno 0,50
Propilparabeno 0,06
Sabor cassis 10,00
Color rojo soluble 0,02

Agua purificada para hacer un total de 1000 ml.

EJEMPLO 24
Formulacion liquida oral
Otra formulacién apropiada para 1 litro de una mezcla liquida que contiene 2

miligramos de ingrediente activo en un mili-litro de la mezcla es la siguiente;

G.
Ingrediente activo 2
Sacarosa 400
Tintura de cascara de naranja amarga 20
Tintura de cdscara de naranja dulce 15

Agua purificada para hacer un total de 1000 m.



EJEMPLO 25

Formulacién en aerogol

180g de soluclén de aerosol contienen:

G.
Ingrediente activo 10
Acido oleico 5
Etanol 81
Agua purificada )
Tetrafiuoroetano 75

Se utilizaron 15ml de la solucién como relleno de latas de aerosol de
aluminio, tapadas con una vilvula dosificadora, purgada con 3,0bar.
EJEMPLO 26
Formulacién TDS

100g de solucién contienen:

G.
Ingrediente activo 10,0
Etanol 57,5
propilenglicol 75

Dimetilsulféxido 50
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Hidroxietilcelulosa 0.4
Agua purificada ' 18,6

Se pusieron 1,8ml da la solucién en un fieltro cubierto con una hoja
adhesiva. E! sistema se cierra mediante un revestimiento protector que se

quitara antes del uso.

EJEMPLO 27
Fomulacién de nanoparticulas

10g de nanoparticulas de polibutilcianoacrilato contienen:

G.
Ingrediente activo 1,00
Poloxdmero 0,10
cianoacrilato de butilo 8,756
Manitol 0,10
cloruro de sodio 0,056

Se prepararon nanoparticulas de polibutilcianoacrilato por polimerizacién de
una emulsion en una mezcla agua/ HC! 0,1N/etanol as medio de
polimerizacion. Finaimente, las nanoparticulas en la suspension se liofilizan

al vaclo.
FARMACOLOGIA - RESUMEN
Los principios activos de la presente invencion, y composiciones

farmacéuticas de los mismos y los métodos para tratar con los mismos, se



caracterizan por propiedades lnicas, ventajosas y no predecibles, que hacen
que "la materia sujeto como un todo®, segln se reivindica aqul, no sea obvia.
En procedimientos de prueba estdndar aceptados y confiable, los compuestos
y composiciones farmacéuticas de los mismos han mostrado las siguientes
propiedades y caracteristicas valiosas:

Los mismos son antagonistas no competitivos del receptor NMDA
sistémicamente activos, con una rapida cinética de bloqueo/desbloqueo y una
fuerte dependencia del voltaje y por lo tanto son de utilidad para el tratamiento,
para eliminacién, para paliar, aliviar, y mejorar condiciones sensibles, mediante
la aplicacién o administracién al huésped animal vivo para el tratamiento de un
amplio rango de frastornos del SNC que incluyen perturbaciones de
transmision glutamatérgica.

Dichos compuestos también son sistémicamente activos, antagonistas
no competitivos del receptor nicotinico neuronal 5-HT3 y por lo tanto, son de
utilided para el tratamiento, para eliminacién, para paliar, aliviar, y mejorar
condiclones sensibles, mediante la aplicacion o administracion al huésped
animal vivo para el tratamiento de un amplio rango de trastomnos del SNC que
incluyen perturbaciones de la tranamision de serotonina o nicotinica.

Métodos
Estudios de union al receptor

Se decapitaron ratas Sprague-Dawley de sexo masculino (200-250g) y
se extrajeron inmediatamente sus cerebros. Se disecd la corteza y se
homogeneizé en 20 volimenes de sacarosa 0,32M enfriada con hielo utilizando
un homogeneizador de vidrio-Teflon, Se centrifugé el homogenato a 1,000xG
durante 10 min. Se descarté el granulo y el sobrenadante se centrifugé a



20,000xG durante 20 min. El grénulo resultante se resuspendié en 20
volimenes de agua destilada y se centrifugd durante 20 minutos a 8,000xG.
luego el sobrenadante y la capa de plasma coagulado se centrifugé a 48,000xG
durante 20 minutos en presencia de Tris-HCl| 50mM, a pH 8,0. Luego se
resuspendi6 el grénulo y se centrifugd entre dos y tres veces mas a 48,000xG
durante 20 minutos en presencia de Tris-HCI 50mM, a pH 8,0. Todos los pasos
de cenfrifugado se llevaron a cabo a 4°C. Después de resuspender en 5
volimenes de Tris-HCl| 50mM, a pH 8,0; se congel6 rapidamente la suspension
de membrana a -80°C.

El dia del ensayo se descongelaron las membranas y se lavd cuatro
veces por resuspension en Tris-HC! 50mM, a pH 8,0 y se centrifugé a 48,000xg
durante 20 minutos y finalmente se resuspendié en Tris-HC|I 50mM, a pH 7.4.
Se determiné la cantidad de proteina en la preparacién final de membrana
(250-500ug/ml) de acuerdo con el método de Lowry et al. (1951). Las
incubaciones se comenzaron agregando [PH]H{+)-MK-801 (23,9 Ci/mmol, 5nM,
Dupont NEN) a ampolletas con glicina (10uM), glutamato (10uM), y 125-250ug
de proteina (volumen total 0,5ml) y diferentes concentraciones de los agentas
que se probaron (10 conceniraciones por duplicado). Las incubaciones se
continuaron a temperatura ambiente durante 120 minutos (bajo las condiciones
que se utilizaron se llegd al equilibrio). Se definié la unlén no especifica por la
adicion de (+)-MK-801 sin marcar (10uM). Se terminaron las incubaciones
utilizando un sistema de filtro Millipore. Las muestras se enjuagaron dos veces
con 4ml de solucion amortiguadora de pH de ensayo enfriada con hielo, sobre
filtros de fibra de vidrio (Schieicher & Schuell) a un vacio constante. Después

de la separacién y el enjuague se pusieron los filtros en liquido de centelleo




(5ml; Ultima Gold) y se determiné la radioactividad retenida en los filtros con un
contador de centelleo liquido convencional (Hewlett Packard, Liquid Scintillation
Analyser). Se determiné la Ky de [PH}-(+)-MK-801 de 4,6nM mediante andiisis
Scatchard y se utilizé de acuerdo con la relaciéon de Cheng Prussoff para
calcular la afinidad de los desplazadores como valores de Kd. Se probaron mas
antagonistas en entre 3 y 7 experimentos por separado.
Expresién del subtipo de receptores neuronalea NMDA y nicotinico en
oocltos de Xenopus

Se anestesiaron hembras maduras de Xenopus lasvis en Tricaina al
0,2% en hielo durante 15 minutos antes de la cirugla. Se extrajeron los oocitos
y se incubaron en 2mg/ml de colagenasa (tipo 1) en solucion de Ringer para
oocitos libre de Ca** (NaCl 82,5mM, KCI 2mM, MgClz 2mM, HEPES 5mM, pH
7,5) durante 30 minutos a temperatura ambiente y se lavd completamente con
OR-2 (NaC! 100mM, KCl 2mM, MgCl: 1mM, CaCl, 2mM, HEPES 5mM, pH
7.5). La capa restante de células de follculo se exirajo en forma manual con un
forceps fino y l0s oocitos se mantuvieron en OR-2, El ARN se disolvié en agua
destilada estéril tratada con DEPC. El ARN para la subunidad NR1A NMDA se
mezcld 1:1 con ARN para la subunidad NR?A. De la misma manera, el ARN
nicotinico neuronal a4 se mezclé 1:1 con ARN para la subunidad B2. Se
inyectaron entre 50 y 100 nanolitros de cada mezcla de ARN en el citoplasma
de los oocitos utilizando un inyector Nanoliter Injector (World Precision
Instruments). Los oocitos se incubaron a 19°C en OR-2 durante los siguientes 3
a 6 dias.

Las respuestas electrofisiolégicas se obtuvieron utilizando el método
esténdar de pinzamiento de voltaje de dos electrodos (amplificador GeneClamp
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500), 2-8 dias después de la inyeccién. Los electrodos tenlan una resistencia
entre 0,2 y 0,4MQ) y se rellenaron con KC| 3M. Se hicieron registros en una
camara hecha especialmente con tiempos de intercambio de entre 2 y 3
segundos. La solucién de bafio se prepard libre de Ca®, para evitar las
corrientes de Ca?* inducidas por CI' (NaCl 100mM, KCI 2mM, HEPES 5mM,
2mM BaCl;, pH 7,35). Se activaron los receptores NMDA mediante co-
aplicacién manual de giutamato TmM y glicina 10uM durante 3040 segundos
cada enfre 2 y 3 minutos a oocitos pinzados a -70mV. Los receptores
nicotinicos neuronales se activaron por aplicacién de acetilcolina 100pM
durante 20-30 segundos cada entre 2 y 3 minutos a oocitos pinzadoe a -70mV.
Después de obtener respuestas estables de control, se obtuvieron curvas
completas de concentracién-respuesta con antagonistas preincubando 6-7
concentraciones diferentes a intervalos log 3.

En el andlisis final se incluyeron se aceptaron solamente resultados de
células estables, es decir que mosiraban una recuperacion de por lo menos
50% en las respuestas a NMDA después de la eliminaciéon del antagonista que
se estaba probando. A pesar de esto, la recuperacion de las acciones de la
droga no fue siempre del 100% debido a un agotamiento o recuperacién
minoritarios en algunas células. Cuando sucedid esto, se8 compensd siempre
basando el antagonismo porcentual a cada concentracién tanto en el control
como en el recuperado y asumiendo un transcurso lineal en el tiempo para
dicho agotamiento. Todos los antagonistas se evaluaron en el bloqueo de
estado estacionario con entre 6 y 7 concentraciones sobre por lo menos 4
células. Se consiguid el equilibrio de bloqueo dentro de 1 a 3 aplicaciones de
agonista, dependiendo de la concentracion de antagonista.



Los experimentos de cinética se llevaron a cabo aplicando diferentes
concentraciones de amino-alquil-ciciohexanos insaturados (normaimente 5 en
un régimen de dosificacion log 3) durante 10-20 segundos en presencia
continua de giutamato (100uM y glicina 10pM) durante 90-180 segundos en
oocitos de Xenopus que expresaban receptores NR1a/2A. El sistema de
perfusion que se utilizé para dichos experimentos era un modificado sistema
carrusel para oocitos que permitia una rdpida entrada y salida del agonista y
antagonista con tiempos de recambio menores de un segundo. Se realizaron
ajustes exponenciales utilizando el programa TIDA para Windows y la mayor
parte de las respuestas se ajustaron a una Unica exponencial. El mismo
sistema se utilizoé para acceder a la dependencia del voitaje de bloqueo, pero la
solucion de bafio contenia &cido flufendmico (100uM) para bloquear las
corrientes endégenas activadas por el voltaje y las comientes de CI” activadas
por Ca®*. También se reemplazé el Ba** (2mM) por bajas concentraciones de
Ca® (0,2 mM). Después de! bloqueo de equilibrio por concentraciones mds
altas de antagonista (normalmente alrededor de 10 veces la ICy), se
impulsaron cinco rampas entre -70mV y +30mV durante dos segundos. Se
impulsaron rampas similares en soluciones de baflo y para glutamato sin
antagonista, ambos antes de la aplicacién de antagonista y después de la
recuperacion de las respuestas. Las comientes filtracion en ausencia de
glutamato se sustrajeron de las curvas de glutamato y de glutamato mds
antagonista. Luego se determind ia dependencia del voltaje por comparacion

de las curvas de glutamato y de glutamato mds antagonista.

Pinzamiento zonal para NMDA y Nicotina

Se obtuvieron hipocampos de embriones de rata (E20 a £E21) y luego se
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transfirieron a una solucién salina de Hank de pH amortiguado libre de calcio y
magnesio (Gibco) sobre hielo. Se disociaron las células en forma mecénica en
ADNasa al 0,05% / ovomucoide al 0,3% (Sigma) seguido de una preincubacién
de 8 minutos con tripsina al 0,66% / ADNasa al 0,1% (Sigma). Luego se
centrifugaron las células disociadas a 18xG durante 10 minutos, se
resuspendié® en medio esencial minimo (Gibco) y se puso en placas a una
densidad de 150,000 células cm™ sobre placas de Petri pldsticas (Falcon) pre-
recubiertas con poli-L-lisina (Sigma). Las células se nutrieron con medio
esencial minimo NaHCOz/amortiguador de pH HEPES suplementado con suero
fetal bovino al 5% y suero de caballo al 5% (Gibco) y se incubaron a 37°C con
COz al 5% a una humedad del 95%. El medio se intercambié completamente
después de la inhibicién de la mitosis adicional de !a gila con citosina-R-D-
arabinofurandsido (20uM Sigma) después de aproximadamente 7 dias in vifro.
Después, el medio se intercambid parcialmente dos veces por semana.

Se hicieron registros de pinzamiento zonal de aquellas neuronas con
electrodos de vidrio pulido (4-8m) en el modo de céiula completa a temperatura
ambiente (20-22°C) con la ayuda de un amplificador EPC-7 (List). Las
sustancias de prueba se aplicaron intercambiando los canales de un sistema
de superfusién rdpida hecho a medida con un flujo en comdn (tiempos de
intercambio de 10-20ms). Los contenidos de la solucién intracelular fueron
segun sigue (mM): CaCl (120), TEACI (20), EGTA (10), MgClx(1), CaClx{0,2),
glucosa (10), ATP(2), cAMP (0,25); se ajustd el pH a 7,3 con CsOH o HCI. Las
soluciones extracelulares tenian las siguientes composicién basica (mM): NaCl
(140), KCI (3), CaCl; (0,2), glucosa (10), HEPES (10), sacarosa (4.,5),
tetrodotoxina (TTX 3*10Y. Hubo glicina (1uM) presents en todas las




soluciones: una concentracion suficiente como para causar alrededor de 80-
85% activacion de los receptores de glicinas. En el andlisis final se incluyeron
se aceptaron solamente los resultados de células estables, es decir, después
de la recuperacién de respuestas a la NMDA por lo menos en un 75% de su

depresion por los antagonistas que se probaron.

Pinzamiento zonal para 5-HT,

Se adquirieron células N1E-115 de la Coleccion Europea de cultivos de
células (ECACC, Salisbury, UK) y se aimacenaron a -80°C hasta su uso. Las
ceélulas pusieron en placas a una densidad de 100,000 células cm? sobre
placas de Petri pldsticas (Falcon) y se nutrieron con medio esencial minimo
NaHCOg/amortiguador de pH HEPES suplementado (MEM) con suero fetal
bovino (Gibco) al 15% y se incubaron a 37°C con CO; al 5% a una humedad
del 95%. El medio se intercambié completamente todos los dias. Una vez cada
tres dias, se repicaron las células sobre Placas de Petri frescas después del
tratamiento con ftripsina-EDTA (1% en PBS), se resuspendieron en MEM y se
centrifugaron a 1,000 rpm durante cuatro minutos.

2-3 Dias después de la silembra se hicieron registros de pinzamiento
zonal a -70mV en las células que se levantaron, con electrodos de vidrio pulido
(2-6MQ2) en el modo de céluia compieta a temperatura ambiente (20-22°C) con
un amplificador EPC-7 (List). Los contenidos de la solucién intracefular fueron
los siguientes {(mM): CsCi(130), HEPES (10), EGTA (10), MgCl2 (2), CaClz (2),
K-ATP (2), Trie-GTP (0,2), D-glucosa (10); se ajustd el pH a 7,3 con CsOH o
HCI. Las soluciones extracelulares tenian la sigulente composicion bésica
(mM): NaCl (124), KCI (2,8), HEPES (10), se ajusté el pH a 7,3 con NaOH o
HCI.




Después de establecer la configuracion de célula completa, se tomaron
las células del sustrato de vidrio y se aplicaron serotonina (10uM), memantina y
derivados de amino-alquil-ciclohexano insaturado a diferentes concentraclones
utilizando un dispositivo de superfusidon rdpida. Se utilizé una pipeta de
aplicacién manejada mediante un transductor plezoeléctrico de tubo doble para
exponer la célula cosechada tanto a solucién libre de serotonina como a
solucién que contiene serotonina. Se aplicé un pulso de serotonina de dos
segundos cada 60 segundos. Se disolvieron los antagonistas putativos en agua
bidestilada y se diluyeron con solucion de bafio a la concentracién deseada. En
el andlisis final se incluyeron solamente los resultados de las células estables,
es decir, los que mostraron una recuperacién de por io menos 50% de
respuestas a la serotonina después de la eliminacién de los compuestos. A
pesar de esto, la recuperacion de las acciones de la droga no fue siempre del
100% debido al agotamiento en algunas células (€10% durante el transcurso
de 10 minutos). Cuando hubo agotamiento, se compensé siempre basando el
antagonismo porcentual a cada concentracién tanto en el control como en la
recuperacion y asumiendo un transcurso lineal en el tiempo para dicho
agotamiento. Todos los antagonistas se evaluaron al bloqueo de estado
estacionario con entre 3 y 8 concentraciones sobre por lo menos cinco células.
El bloqueo de equilibrioc se consiguld dentro de las 2 a 5 aplicaciones de

agonista, dependiendo de la concentraciéon de antagonista.

In vivo
Actividad anticonvulsiva

Se utilizaron ratones hembra RMN (18-28 g) alojados de a 5 por jaula
para las pruebas de méximo electroshock (MES) y deterioro motor. Todos los




animales se mantuvieron con agua y alimento a voluntad bajo un ciclo luz y
oscuridad de 12 horas (se encendieron las luces a las 6 a.m.) y a una
temperatura controlada (20 + 0,5°C). Todos los experimentos se lievaron a
cabo entre las 10 a.m. y las 5 p.m. A menos que se especifique de ofra
manera, los agentes que se probaron se inyectaron por via i.p. 30 minutos
antes de la Induccién de conwvuigiones (véase a continuacién). Todos los
compuestos se disolvieron en solucién salina al 0,9%.

La prueba MES se llevé a cabc junto con pruebas de la accién
miomrelajante (reflejo de traccién) y coordinacién mofriz (varilla giratoria). Para
la prueba del refiejo de fraccién se pusieron ratones con sus patas delanteras
sobre una varilla horizontal y se requirid que pusieran sus 4 patas sobre el
cable dentro de los 10 segundos. Para probar la ataxia (coordinacion motriz )
se pusieron ratones sobre una varilla giratoria acelerada y se requiri6 que
permanecieran sobre la varilla durante 1 minuto. Se consideré que solamente
los ratones que no satisficleron los criterios en tres repeticiones de cada prueba
mostraban miomelajacién o ataxia respectivamente. Dichas pruebas fueron
seguidas de MES (100Hz, duracién del shock de 0,5 segundos, intensidad del
shock de 50mA, duracién del impulso de 0,9ms, Ugo Basile) que se aplicaron a
través de electrodos en la comea. Se clasificd la presencia de convulsiones
tonicas (extension tonica de patas traseras con un dngulo minimo respecto del
cuerpo de 90°). El objetivo fue obtener las EDy,; para todos los pardmetros que
se clasificaron (actividad anticonvulsiva y efectos motores secundarios)
utilizando la prueba de Litchfield Wilcoxon para respuestas cuénticas a las
dosis. Se utilizd la division de las EDsy para efectos secundarios (ataxia o
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miomrelajacién) por los EDg para antagonismo de convulsiones por
electroshock como un [ndice terapéutico (TI).
Anilisis estadistico

Los ICso para pinzamiento zonal y estudios de unién se calcularon de
acuerdo con la ecuacion logistica de cuatro pardmetros utilizando el programa
Grafit de computadora (Erith-acus Software, Inglaterra), Luego determinaron
los valores de K, para los estudios de unién de acuerdo con Cheng y Prusoff.
Los valores de union presentados son las medias + SEM de 35
determinaciones (cada una se llev6 a cabo por duplicado).

Se probaron 4-7 dosis de antagonistas en cada una de las pruebas in
vivo (5-8 animales por dosis) para permitir el calculo de las EDs graduadas de
acuerdo con el andlisis probit (Litchfield y Wilcoxon) con correccién para
efectos entre 0% y 100%. Las ED5; 86 presentan con limites de confianza del
95% (Cl). Se utilizd un andlisis de correlacion del momento de los productos, de
Pearson (Sigma Stat, Jandel Scientific) para comparar las potencias in vitro y la
actividad anticonvulsiva in vivo.

RESULTADOS

Se ufilizaron nimeros MRZ para representar nombres quimicos. Los
nimeros MRZ y sus respectivos nombres quimicos se muestran en "LISTA
MRZ"

| ISTA DE MRZ
MRZ Nombre quimico
2/657 | Clorhidrato de 1-amino-2 4,468 6-pentametil-ciclohex-2-en
2/749 1-{1-Aminoetil)-3,3,5,5-tetrametilciclohexeno
2759 1-Etenil-3,3,5, 5-tetrametilciclohexilamina
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2/1005 1-Amino-3,3,5,5-Tetrametil-1-ciclohexeno

2/1021 2-(3,3,5,5-Tetrametilciclohexiliden)etanamina

2/1023 1-Amino-3, 3, 5-trimetil-2-ciclohexeno
2002 1,3,5,5-Tetrametil-2-ciciohexen-1-amina
2005 1-Alil-3,3,5,5-tetrametilciciohexanamina
2008 1-(3,3,5,6-Tetrametilciclohexiliden)-2-propanamina
2008 1-(3,3-Dietil-5,5-dimetiiciclohexiliden)-2-propanamina
2008 cis-3-Vinil-1,3,trans-5-frimetilciclohexilamina
2010 ] 2-Metil-1-(3,3,5,5-Tetametil-1-ciclohexen-1-il}2-propanamina
2013 1-(1-Alil-3,3,5,5-tetrametilciclohexil)piperidina
2014 2-(1-Vinil-3,3,5,5 tetrametilciclohexil-1)etilamina
2015 ] 143,3,5 5-Tetrametil-1-(3-metil-2-butenil)ciclohexil]piperidina

2016 143,3,5,5-Tetrametil-1-(2-propinil)ciclohexil]piperidina
2017 2-(1,3,3,5,5-Pentametiiciclohexil}4-pentenilamina
2018 3-(3,3,5,5-Tetrametilciclohexiliden)propanamina
2019 ] 2-Metil-1-(3,3,5,5-tetrametilciclohexiliden)-2-propanamina
2020 2-(3,3,5,5-Tetrametilciclohexiliden)propanamina
2021 N-Metil-1-etenil-3,3,5,5-tetrametilciciohexilamina
2026 N-Alil-1,3,3.5,5-pentametilciclohexanamina
MK-80 de unién

Todos los compuestos se desplazaron [*H}- (+)-MK-801

entre 1 y 83 pM (ver Tabla 1).

con valores Ki

Tabla 1

MRZ |  Grupo l’,,'gl:‘,';- sem|n NME_&;C"’ SEM
2/657 | Anillo etileno | 1343 ]1,1513

2/749 | Anillo etileno | 10,76 | 1,49 13

759 Etileno 1,18 10,20 ]86 az2s 0,60
2/1005] Aniilo etileno | 13.63 [ 1,43 |4

21021 Etileno 215 10,3216 0,33 0,05
1023 | Anillo etileno | 49,60 ] 8,09 |6

2000 |Neramexansulfl 1,68 ] 0.00]}3




ato
2002 | Anillo etileno | 5,70 048 ]3
2005 Etileno 935 J0,1213 12,60 568 |6
2006 Etileno 10,06 10,4013
2008 Etileno 8,07 10,5713 2,74 022 |6
2009 Etileno 2232 108813 58,17 887 |6
2013 Etileno 49,21 111,73]3
2014 Etileno 312 1067]3 0,10 0,01 |6
2015 Etileno 83,04 |30,68]13
2018 Etileno 42,22 13,6013 71,17 1468 | 6
2017 Etileno 6,79 105113 1,19 0,16 | 6
2018 Etileno 20,18 ] 2,803 37,06 13,3716
2019 Etileno 73,06 §1867 |3
2020 Etileno 745 106913
2021 Etileno 854 10,7213 12,73 0,50 | 6
2010 } Anillo etileno | 44,88 13,8113
2026 Etileno 28 56 164 16

Los resultados de compuestos representativos se informan en la Figura

EXPRESION DEL SUBTIPO DE RECEPTOR NMDA EN XENOPUS

OOCYTES.

El blogueo del receptor NMDA por MRZ 2/759 se determiné aplicando
diversas concentraciones (entre 0,1 y 100 uM en un régimen de dosificacion
log) durante 10 segundos en la presencia continua de glutamato (100 pM) y
glicina 10 p.M) a -70 mV durante 100 segundos en Xenopus oocytes
expresando receptores NR1a/2A (Figura 2, izq). La potencia de MRZ 2/759
(ICso = 1,99 pM, Hill 0,75) se determiné comparando el porcentaje de blogueo

contra la concentracién del antagonista y luego ajustando la curva de acuerdo

con la ecuacion légica (Figura 2, der).

Parche de membrana (Patch Clamp)

Kl



Las respuesias de comiente entrante en estado estacionario de
neuronas hipocampicas a NMDA (200 M con gliciha 1M a -70mV) se
antagonizaron con MRZ 2/759. Las corrientes de pico y estado estacionario
fueron afectadas en grado similar imposibilitando que sus efectos fueran
mediados en el sitio glicinag . Se obiuvo una fuerte evidencia de la naturaleza
no competitiva de este antagonismo por el uso claro y la dependencia del
voltaje de su bloqueo. Ver Figura 3.

Actividad ant] convulsiva In vivo

En la Tabla 2 se presentan los resultados de la accion de MES y
Miorelajantes.
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wrz | MES MES | Miorelajacion | Miorelajacion Ataxia Ataxia T T |
_ED50 CL EDS50 cl EDS0 cl Miorelajacién | Ataxia

20657 | > 30 > 30 > 30

2749 | 26,56 | 20,7-34.1 38,64 26,6-52,1 37,14 30,0-46,0 15 14

2750 | 14,84 | 9.6:23,1 12,76 10,3 - 15,9 15,00 11,4.19,8 0,9 1,0
2/1005] 20,48 | 9.6439 35,66 ~26,148,7 26,83 16,144,8 17 13
211021] 29,46 _| 17,8489 16,50 ~10,8-25,0 23,09 15,2 - 35,0 0,6 0,8
2/1023| > 50 > 50 > 50

2002 | 2614 | 21,0325 33,06 27,1426 52,88 27,8-100,8 1,3 2,0

2005 | 37,34 | 33,9-41,1 39,75 32,6484 49,34 37,2-65, 1,1 13

2006 | 57,02 |31,4-103.4 44,62 39,4.50,5 40,88 31,458 08 0,7
2008 -

2009 | > 50 > 50 > 50

2010 | >50 >50 >50

2013 | > 50 > 50 > 50

2014 | 4782 |21,5108.5 13,95 ~6,3- 31,1 25,83 18,3364 0,3 0,5

2015 | > 50 > 50 > 50

2016 | > 50 > 50 >50

2017 | 36,88 ] 26,1487 35,6: 30,0-42,3 33,12 25,0454 1,0 0.9

2018 | 78,54 |35,0-176,3 20,4 23,4-37,0 26,70 19,2-37,0 0,4 03

2019 | > 50 > 50 > 50

2020 | 26,06 ] 20,4-33.3 34,46 20,1 40,8 27,67 18,7-40,7 13 T

2021 | 13,58 | 21,5207 21,42 18,0-25,4 24,68 20,1 30,2 16 1,8
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2023 >30 >30 >30
(2026 | 2538 ]21,1-305 ~26,67 232307 37,64 ~21,865,1 11 15




En conclusion, en base a lo anteriormente expuesto, es evidente que la
presente invencién proporciona aplicaciones y usos novedosos, valiosos, y no
predecibles de los compuestos de la presente invencion, asl como novedosas
composiciones farmacéuticas de los mismos y métodos de preparacion de los
mismos y de tratamiento que utilizan los mismos, donde dichos compuestos
comprenden el principio activo de acuerdo con la presente invencién y poseen
todos ellos las caracteristicas y ventajas enumeradas anteriormente en forma
mas especifica.

El alto orden de actividad del agente activo de la presente invencion y de
las composiciones del mismo, segin lo evidencian las pruebas que se
informaron, es indicativo de utilidad en base a su valiosa actividad en seres
humanos asl como en animales inferiores. Sin embargo, la evaluacién clinica
en seres humanos no se ha completado. Se comprenderd claramente que por
supuesto la distribucién y comercializacién de cualquier compuesto o
composicién abarcada por el alcance de la presente invencién para utilizar en
seres humanos se deberd subordinar a la previa aprobacién por las agencias
gubemamentalas, como por ejemplo la U.S. Federal Food and Drug
Administration (FDA), que son responsable de emitir un juicio sobre dichas
cuestiones, y estdn autorizadas para hacerlo.

Conclusiones

El 1-amino-alquilciclohexano insaturado de la invencion representa una
novedosa clase de antagonista no competitivo del receptor NMDA
sistémicamente activo, con una rapida cinética de bloqueo/desbloquec y una
fuerte dependencia del voltaja. Debido a su moderada potencia y su répida

cinética asociada, los mismos serdn compuestos terapéuticos Utiles en un



amplio rango de ftrastornos del SNC que incluyen perturbaciones de
transmision glutamatérgica.

Por lo tanto dichos compuestos encuentran aplicacion en el tratamiento
de los siguientes trastomos de un cuerpo animal vivo, especiaimente un
humano.

1. Excitotoxicidad como por ejemplo Isquemia durante apoplejla, trauma,
hipoxia, hipoglicemia, glaucoma, y encefalopatia hepética.

2. Enfermedades neurodegenerativas crénicas como por ejemplo
enfermedad de Alzheimer, demencia vascular, enfermedad de Parkinson,
enfermedad de Huntington, esclercsis muiltiple, esclerosis lateral amiotréfica,
SiDA-neurodegeneracién, atrofia del nicleo dentado, sindrome de Tourette,
enfermedad de [as neuronas motoras, disfuncién de las mitocondrias, sindrome
Korsakoff, enfermedad de Creutzfeldt-Jakob.

3. Ofros trastomnos relacionados con cambios plésticos a largo plazo en
el sistemma nervioso central que se selecciona entre: dolor crénico, tolerancia,
dependencia y adiccion a drogas (por ejemplo, opioides.' cocaina,
benzodiazepinas, nicotina, y alcohol).

4. Epilepsia, discinesia tardla, esquizofrenia, ansiedad, depresién, dolor
agudo, espasticidad, y tinnitus.

Ademéds, se ha descubierto que dichos compuestos son receptores
nicotinicos neuronales y también antagonistas del receptor 5-HTs. Por lo tanto,
los compuestos de la invencién encuentran aplicacién en el tratamiento de
trastomos en un cuerpo animal vivo, especiaimente un humano, en
indicaciones mediadas por los receptores tanto nicotinicos como 5-HT, para

propdeitos tanto sintomaticos como neuroprotectores (por ejemplo emesis,



Se preparé a partir de azida 27 de acuerdo con el procedimiento para el
compuesto 24 (Ejemplo 4). Se obtuvo clorhidrato de amina 28 como un sdlido
incoloro en 16% de rendimiento. 'H NMR (CDCly, TMS) : 0,72 (6H, br t, 7 Hz,
2CHj etil), 0,90, 0,92 y 0,98 (total 6H, todos los s, §,5-CHy); 1,25 (6H, m, 4' -
CH2 y 2CH;, etil); 1,47 (3H, d, 8,5 Hz, 2-CHs); 1,70-2,25 (2H, br AB q, 13 Hz, 2'-
CH.); 1,87 (2H, s, 6'-CHy), 4,18 (1H, m, 2-CH); 5,34 (1H, br d, 8,5 Hz, =CH) y
8,38 ppm (3H, br s, NHay").

Esquema: Ejemplo 13
Me
Me ZTooR Mgt L ] oH , BF
Mo 2 =0 e 5 "Ma bencen
—" Mo = %’..Mwﬂcl
Me 30 Me Ms 31 Mo
Elemplo 13.

Clorhidrato de 2-metil-1{3,3,5,5-tetrametliciclohexiliden)-2-
propanamina (31).

a) 2-Metil-1-(3,3,5,5-tetrametliciclohexiliden)-2-propanol (29).

Se agregé una solucién de acetato 2 (2,14 g, 10 mmol) en dietiléter (20
ml) a una solucién 1,8 M de MeLi en dietiléter (26 mi, 40 mmol), mientras se
enfriaba en un bafio de hielo. La mezcla de reaccién se agitd a temperatura
ambiente por 1h. Luego se enfri6 en un bafio de hielo y se agregd NH.CI
acuoso saturado (20 ml) por goteo. La fase acuosa se exirajo con dietiléter (2
30 mi). Las fases orgénicas combinadas se lavaron con salmuera (30 mi), se

secaron sobre MgSO,, se filtraron y se evaporaron. El residuo se purificé por




destilacién corta de Kugeirohr (100 “C/ 4 mm Hg) para dar 29 (1,86 g, 868%)
como un aceite incoloro. "H-NMR: (CDCls, TMS) : 0,91 y 0,96 (tota! 12H, ambos
s, c-Hex-3,5-CHs); 1,25 (2H, s, c-Hex- 4-CHg); 1,38 (6H, s, -C(CH3)20); 1,79 y
2,23 (ambos 2H, ambos s, c-Hex- 2,6-CHa) y 5,39 ppm (1H, s, =CH-).

¢) Clorhidrato de 2-metil-1-(3,3,5,5-tetrametiiciciohexlliden)-2-
propanamina (31).

Se prepard a partir de azida 30 mediante el mismo procedimiento que
para amina 24 (Ejemplo 4). Se obtuvo clorhidrato de amina 31 como un sdlido
incoloro en rendimiento de 69%. 'H-NMR (CDCl;, TMS) : 0,81 y 0,98 (total 12H,
ambos s, c-Hex-3,6-CHa); 1,26 (2H, s, c-Hex- 4-CHjy); 1,68 (6H, s, -C(CHa)2N);
1,84 y 2,10 (ambos 2H, ambos s, c-Hex- 2,6-CHjy); 5,15 (1H, s, =CH-) y 8,5
ppm (3H, brs, NHy").

Esquema' Ejemplos 14y 15

HE
1R, B0
: MHIBO‘M. 2-HC|-B|° Mg

IIR-IIo “M'
(H-M- N
(0]
1MeMgl 1,0
Mo z.aqcl-l,coa-l Mo m

Me Me Me Mo
38 1 g 8

Ejemplo 14.
Clorhidrato de 3,5,5-trimetll-2-ciclohexen-1-amina (35).

a) 3-Azido-1,5,5-trimetil-1-ciclohexeno (34).

1A%




abuso de nicotina, esquizofrenia, tremor cerebeloso, IBS, migrafia, trastornos
depresivos, trastomnos cognitivos, psicosis relacionada con el tratamiento de la
enfermedad de Parkinson y trastornos del apetito).

Ademas, seglin ya se establecid, debido por lo menos en parte a su
sustituyente amina, los compuestos de la presente invencién también son
efectivos en indicaciones no relacionadas con el mecanismo de accién
mencionado anteriorments, mosirando actividad Inmunomodulatoria,
antimalaria y potencia antitipanosomas, actividad anti-virus Bomna, anti-HSV y
anti-virus de Hepatitis C.

El método para tratar a un cuerpo animal vivo con un compuesio de la
invencién, para la inhibicién del progreso o para el alivio de los seleccionados
dolencias en particular, se puede realizar segin se establecié anteriormente
mediante cualquier ruta farmacéutica normalimente aceptada, mediante el
empleo de la dosificacién seleccionada que es efectiva para el alivio de las
dolencias en particular que se desean aliviar.

El uso de los compuestos de la presente invencién en la fabricacién de
un medicamento para el fratamiento de un animal vivo para la inhibicién del
progreso o para el alivio de las dolencias o condiciones seleccionadas, en
particular de dolencias o condiciones susceptibles de tratamiento con un
antagonista del receptor NMDA, antagonista de un receptor nicotinico neuronal,
antagonista de 5-HTs, o un compuesto que muestra actividad
inmunomodulatoria, antimalaria y potencia antitipanosoma, actividad anti-virus
Boma, y anti-HSV y anti-virus de Hepatits C y el método para tratar,
composiciones farmacéuticas, y uso de un compuesto de la presente invencién

on la fabricacién de un medicamento; se llevan a cabo de la manera usual, que



comprende el paso de mezclar una cantidad efectiva de un compuesto de la
invencién con un diluyente, exciplente, o wvehiculo aceptable para uso
farmacéutico.

Las composiciones farmacéuticas representativas se preparan
mezclando el ingrediente activo con un excipients, diluyents, o vehiculo
aceptable para uso farmacéutico apropiado; incluyen tabletas, cépsulas,
soluciones para inyecciéon, formulaciones [lquidas orales, formulaciones en
aerosol, formulaciones TDS, y formulaciones en nanoparticulas, para producir
as| medicamentos para uso oral, inyectable, o uso démmico, también de
acuerdo con lo anterior.

Queda entendido que la invencién no estd limitada a los detalles
especificos de operacion, o a las composiciones, métodos, procedimientos o
realizaciones exactos a los que se muestran y describen en la presente, ya que
los especialistas podrén vislumbrar modificaciones obvias de los mismos y, por
lo tanto, la invencion estara limitada solamente por el pleno alcance que se
pueda asignar a las reivindicaciones adjuntas.
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REIVINDICACIONES

1. Un compuesto seleccionado entre los compuestos de férmula I:

o | e
g

Rq Rr

donde:
R* es {A)r-(CR'R)m-NR°R*,

- ntm=0 102

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado {Cy-Ce), alquenilo inferior lineal o ramificado (Cx-Ce), ¥
alquinilo inferior lineal o ramificado (C2-Cg),

- R! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C-Cg), alquenilo
inferior lineal o ramificado {Cz-Cg), y alquinilo inferior lineal o ramificado (C2-Ce),

- R? y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cq), alquenilo
inferior lineal o ramificado (C2-Ca), ¥ alquinilo inferior lineal o ramificado (Cx-Ca),
o juntos forman alquileno (C2-Cyg) o0 alquenileno (C2-Cyg) © junto con el N
forman un azacicloalcano o azaciclioalqueno de 3-7 miembros opcionalmente
sustituido por C1 alquilo y/o Cz5 alquenilo,

- R® se selecciona en forma independiente entre el grupo que

consiste en alquilo inferior lineal o ramificado (C+-Ce), alquenilo inferior lineal o



ramificado (C2-Cg), y alquinilo inferior lineal o ramificado (C2Cs), 0 R® se
combina con el carbono al cual se encuentra unido y un carbono adyacente
para formar una union doble,

- Rp. Rq. R, Y R, 8@ seleccionan en forma independiente entre el
grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce),
alquenilo inferior lineal o ramificado (Cz-Ce), y alquinilo inferior lineal o
ramificado (Cz-Cs), 0 Rp, Ry, R, ¥ R, en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp, Rq. R:, ¥ Ry en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con |la salvedad de que U-V-W-X-Y-Z se selaccionan entre ciclohexano,

ciclohex-2-eno, ciclohex-3-eno, ciclohexa-1,4dieno, ciclohexa-1,5-dieno,
ciclohexa-2,4dieno, y ciclohexa-2,5-dieno,

y con la salvedad de que al menos uno de Rp Y Rq N0 €8 hidrégeno y al
menos uno de R;y R, no es hidrégeno,

y con la salvedad de que cuando U-Z s igual a ciclohexano, luego al
menos uno de -(A)~{CR'R*)-, R?, R*, R®, Rp, Rq. R, y R, €8 alquenilo inferior
lineal o ramificado (C2-Cs) 0 alquinilo inferior lineal o ramificado (Cx-Ca).

y sus isdmeros Opticos y sales de adicion acidas o basicas aceptables
para uso farmacéutico de los mismos.

2. Un compuesto como se reivindica en la reivindicacion 1
seleccionado entre el grupo que consiste en:

1-etenil-3,3,5,5-tetrametilciclohexilamina;

2-(3,3,5,5-tetrametilciclohexiliden)etanamina;

1-amino-3, 3, 5-trimetil-2-ciclohexeno;
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1,3,5,5-tetrametil-2-ciclohexen-1-amina;

1-alil-3,3,5,5-tetrametilciclohexanamina;

13,3, 5,5-tetrametiiciclohexiliden)-2 -propanamina;

1-(3,3-dietil-5,5-dimetilciclohexiliden)-2-propanamina;

cis-3-vinil-1,3,trans-5-trimetilciclohexilamina;

2-metil-1-(3,3,5,5-tetrametil- 1-ciclohexen-1-il)-2-propanamina;

1-(1-alil-3,3, 5, 5-tetrametilciclohexil)piperidina;

2-(1-vinil-3,3,5,5-tetrametilciclohexil-1)etilamina,;
1-[3,3,5,5-tetrametil-1-(3-metil-2-butenil)ciciohexil]piperidina;

143, 3,5, 5-tetrametil-1-(2-propinil) ciclohexillpiperidina;

2-(1,3,3,5,5-pentametilciclohexil) -4-pentenilamina;

3-(3.3,5,5-tetrametilciclohexiliden)propanamina;
2-metil-1-(3,3,5,5-tetrametiiciclohaxiliden)-2-propanamina;
2<3,3,5,5-tetrametilciciohexiliden)propanamina;

N-metil-1-etenil-3,3, 5, 5-tetrametilciclohexilamina;

N-alil-1,3,3,5,5-pentametilciclohexanamina;

y los isémeros 6pticos y sales de adicion dcidas o bésicas aceptables
para uso farmacéutico de los mismos.

3. Una composiciéon farmacéutica que comprende un compuesto
como se reivindica en la reivindicacion 1 o relvindicacién 2 en combinacién con
uno o mas diluyentes, excipientes y/o vehiculos aceptables para uso
farmacéutico.

4, Un método de tratamiento de un animal vivo para alivio de una

condicién tratable mediante un antagonista de NMDA que comprende el paso



de administrar al animal vivo una cantidad de un compuesto seleccionado enfre

los compuestos de férmula I:
RE R
~
f s
'
| A,
donde:

R* es -(A)-(CR'R)-NRR*,

n+m=0 1,02,

- A so selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C4-Ca), alquenilo inferior lineal o ramificado (CxCs), ¥
alquinilo inferior lineal o ramificado (C2-Ce),

- R' y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C:-Ce), alquinilo
inferior lineal o ramificado (C2-Cs), ¥ alquinilo inferior lineal o ramificado (C2-Ce),

- R®y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrdgeno, alquilo Inferior lineal o ramificado (C1-Cs), alquenilo
inferior lineal o ramificado (C2-Ce), ¥ alquinilo inferior lineal o ramificado (C2-Ce),
0 juntos forman alquileno {Cx-C1o) 0 alquenileno (C2Cig) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por C4.¢ alquilo y/o Cz.4 alquenilo,

- R% Rp, Rq R, ¥ R, se seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce),

alquenilo inferior lineal o ramificado (Cz-Cs), y alquinilo inferior lineal o

p
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ramificado (C2-Ce), © R®, Rp, Rg, Ry, ¥ R, en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp, Ry, Ry, Y R, en forma independiente pueden
formar una uni6én doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se seleccionan entre: .

ciclohexano,
ciclohex-1-eno,
ciclohex-2-eno,
ciclohex-3-eno,
ciclohexa-1,3-dieno,
ciclohexa-1,4-dieno,
ciclohexa-1,5-dieno,
ciclohexa-2,4-dieno, y
ciclohexa-2,5-dleno,

y con la salvedad de que cuando U-Z es igual a ciclchexano, luego al
menos uno de -(A), (CR'R)n , R, R*, R%, Rp, Ry, R; es alquenilo inferior lineal
o ramificado (C2-Cg) 0 alquinilo inferior lineal o ramificado (C-Cs),

sus Isomeros Opticos y sales de adicidn dcidas o basicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicién.

5. Un método de tratamiento de un animal vivo para el alivio de una
condicin donde el compuesto se selecciona por su eficacia
immunomoduladora, anti-malaria, anti-Borma virus, o anfi-Hepatitis C, anti-
tripanosomal, y anti-HSV, que comprende el paso de administrar al animal vivo

una cantidad de un compuesto seleccionado entre los compuestos de férmula |:



-
X
! }‘\/i
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donde:

R* @8 -(A), (CR'R%),-NR°R",

- n+m=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C1-Ce), alquenilo inferior lineal o ramificado (CzCa). ¥
alquinilo inferior lineal o ramificado (C2-Ce),

- R'y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (Ci-Cs), alquenilo
inferior lineal o ramificado (C2-Cy), y alquinilo inferior lineal o ramificado (Cz-Ca),

- R? y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C+-Cs), alquenilo
inferior lineal o ramificado (C2-Ce), ¥ alquinilo inferior lineal o ramificado (Cx-Cs),
o juntos forman alquileno (C2-Cso) 0 alquenileno (C2-Cip) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionaimente
sustituido por C+.s alquilo y/o C2-g alquenilo,

- R% Rp, Ry, Ry, ¥ R, se selecclonan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Ce),
alquenilo inferior lineai o ramificado (CxCe), y alquinilo inferior lineal o
ramificado (C2-Ce), 0 R5, Rp, Rq Rr ¥ R, on forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
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para formar una unién doble, o Rp, Rg, Ry, ¥ R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-VW-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-enao,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno

ciclohexa-2,4-dieno, y

ciclohexa-2, 5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A),(CR'R)p -, R%, R*, R%, Rp, Ry, R; es alquenilo inferior lineal
o ramificado (C2-Cg) 0 alquinilo inferior lineal o ramificado (C2-Ca).

sus isdmeros Opticos y sales de adicién dcidas o bésicas aceptables
para uso farmacéutico de los mismas, el cual es efectivo para el alivio de dicha
condicién.

6. Un método de tratamiento de un animal vivo para el alivio de una
condicidn tratable mediante un antagonista de NMDA seleccionado entre el

grupo que consiste en excitotoxicidad seleccionada entre isquemia durante un

accidente cerebrovascular, traumatismo, hipoxia, hipoglicemia, glaucoma, Yy

encefalopatia de origen hepatico,
enfermedades neurodegenerativas crdnicas seleccionadas entre

enfermedad de Alzheimer, demencia vascular, mal de Parkinson, enfermedad
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de Huntington, esclerosis mudltiple, esclerosis lateral amiotrdpica,
neurodegeneracion por SIDA, afrofia olivopontocerebelar, sindrome de
Tourette, enfermedas de las neuronas motoras, disfuncién mitocondrial,
sindrome de Korsakoff, y enfermedad de Creutzfeldt-Jakob,

ofros frastomos relacionados con cambios plésticos de largo plazo en el
sistema nervioso central seleccionados enitre dolor crénico, tolerancia,
dependencia y adiccién a drogas (p. ej., oploides, cocalna, benzodiazepinas,
nicotina, y alcohol), epilepsia, disquinesia tardla, disquinesia inducida por L-
DOPA , esquizofrenia, ansiedad, depresion, dolor agudo, espasticidad, y
tinnitus,

gue comprende el paso de administrar al animal vivo una cantidad de un

compuesto seleccionado entre

los compuestos de formula I:
RS R
Fl\"\
=
, &
donde:

R* es -(A), (CR'R*)m NR°R*,

- n+tm=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C-Ce), alquenilo inferior lineal o ramificado (C,'Ce), ¥

alquinilo inferior lineal o ramificado (Cz-Ce),
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- R! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cg), alquenilo
inferior lineal o ramificado (C-Cs), y alquinilo inferior lineal o ramificado (C2-Cs),

- R? y R* se seleccionan en forma independiente entre el grupo que
congiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cg), alquenilo
inferior lineal o ramificado (C2-Cs), y alquinilo inferior lineal o ramificado (Cz-Ce),
0 juntos forman alquileno (CxCio) 0 alquenileno (C2-C1o) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionaimente
sustituido por C4.4 alquilo y/o C.4 alquenilo,

- R% Re, Ry, R;, ¥ R, se seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs),
alquenilo infefior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o
ramificado (Cz-Ce), © R®, Rp, Ry, Rr, ¥ Ry en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp, R g, R;, ¥ R; en forma independiente pueden
formar una unioén doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y
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ciclohexa-2,5-dieno,

y con-la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A) (CR'R?)n , R?, R*, R%, Rp, Ry, R; es alquenilo inferior lineal
o ramificado (C2-Cs) 0 alquinilo inferior lineal o ramificado (C2-Co),

sus isbmeros Opticos y sales de adicion acidas o bdsicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicién.

7. Un método de tratamiento de un animal vivo para el alivio de una
condicién tratable mediante un antagonista del receptor 5HTs, que comprende
el paso de administrar al animal vivo una cantidad de un compuesto

seleccionado entre los compuestos de férmula I:

donde:

R* @8 -(A)»~{CR'R%)n .-NR’R*,

- n+m=0,1,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C1-Cg), alquenilo Inferior lineal o ramificado (Cz-Cs), ¥
alquinilo inferior lineal o0 ramificado (CCa),
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- R' y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C1-Cs), alquenilo
inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o ramificado (C2-Ca),

- R?y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C1-Cs), alquenilo
inferior lineal o ramificado (C2-Cs), y alquinilo inferior lineal o ramificado (CzCa),
o juntos forman alquileno (C>-Cyo) 0 alquenileno (C2-Cqo) 0 junto con el N
forman azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por C1.g alquilo y/o C4.4 alquenilo,

- R% Rp, Rq, Rr, ¥ R, se seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C1-Cs),
alquenilo inferior lineal o ramificado (C2-Cs), y alquinilo inferior lineal o
ramificado (C2-Cq), © R® , Rp, Ry, R:, ¥ R, en forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp, R, R, ¥ R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohax-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2 4-dieno, y
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ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A),.(CR'R’).,; , R, R*, R%, Rp, Ry, R, es alquenilo inferior lineal o
ramificado (C2-Cg) 0 alquinilo inferior lineal o ramificado (C-Co),

sus isémeros dpticos y sales de adicién décidas o basicas aceptables
para uso farmacéutico de los mismos, el cual 8s efectivo para el alivio de dicha
condicioén.

8. Un método de tratamiento de un animal vivo para el alivio de una
condicion tratable mediante un antagonista del receptor nicotinico neuronal,
que comprende el paso de administrar al animal vivo una cantidad de un
compuesto seleccionado entre los compuestos de férmula I:

RE R
>«<:
A
T

donde:

R* es -(A)-(CR'RY)n NR?R*,

- n+m=01,02,

- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C,-Cs), alquenilo inferior lineal o ramificado (C2Ca), ¥
alquinilo inferior lineal o ramificado (C>-Cs),

- R! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C,-Cs), alquenilo

inferior lineal o ramificado {C2-Cs), ¥ alquinilo inferior lineal o ramificado (C,-Ceg),
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- R®y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C{-Cs). alquenilo
inferior lineal o ramificado (C2-Ce), y atquinilo inferior lineal o ramificado (C2-Cs),
o juntos forman alquileno (C2 -C1g) 0 alquenilenc (C2-Cy) 0 junto con el N
forman azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por Cy.g alquilo y/o C1.¢ alquenilo,

- R% Rp, Ry, R:, ¥ R, 86 seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (C1-Co),
alquenilo inferior lineal o ramificado (C2-Cg), ¥y alquinilo inferior lineal o
ramificado (C2-Cs), © R®, Rp, Rq, Ry, ¥ R, 6n forma Independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una union doble, o Rp, Ry, R, Y R, en forma independiente pueden
formar una unidn doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2 4-dieno, y

ciclohexa-2,5-dieno,
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y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de -(A)<(CR'R})n-, R?, R*, R®, Rp, Ry, R @8 alquenilo inferior lineal
o ramificado (Cz-Ce) 0 alquinilo inferior lineal o ramificado (C2-Ce),

sus isdmeros Opticos y sales de adicion acidas o bdsicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicion.

8. Un método de tratamiento de un animal vivo para el alivio de una
condicién tratable mediante un antagonista de! receptor SHT5 seleccionado del
grupo que consiste en frastornos de ansiedad, trastomos depresivos,
esquizofrenia y psicosis relacionadas con tratamientos, desérdenes de abuso
de drogas y alcohol, desdrdenes cognitivos, enfermedad de Alzheimer, mal de
Parkinson, temblor cerebeloso, migrafa, trastomos de la alimentacion,
sindrome del intestino irritable (Sll), y emesis, que comprende el paso de

administrar al animal vivo una cantidad de un compuesto seleccionado entre

los compuestos de férmula I:
RS fn-
\"u\
NS
T
donde:

- R* @5 -(A):(CR'R?).-NR*R*,
- n+m=0,1,02,
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- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C4-Cs), alquenilo inferior lineal o ramificado (C2Cs), ¥
alquinilo inferior lineal o ramificado (CxCs),

- R'! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C4-Cs), alquenilo
inferior lineal o ramificado (C2-Ca), y alquinilo inferior lineal o ramificado (Cz-Ca),

- R3y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C-Cs), alquenilo
inferior lineal o ramificado (C2-Cq), ¥ alquinilo inferior lineal o ramificado (C-Ca),
o juntos forman alquileno (C2-Cy) 0 aiquenileno (C2-Cip) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionaimente
sustituido por C4.s alquilo y/o Ca.4 alquenilo,

- R5 R, Ry, R, ¥ R, se seleccionan en forma independiente entre el
grupo que consiste en hidrégeno, alquilo inferior linea! o ramificado (C1-Ca),
alquenilo inferior lineal o ramificado (CzCs), y alquinilo inferior lineal o
ramificado (C2-Cg), © R® , Rp, R, R,, ¥ R, en forma independiente se puedean
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una unién doble, o Rp. Rq, Ry, ¥ R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con |a salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno,

ciclohex-2-eno,

ciclohex-3-eno;

ciclohexa-1,3-dieno,
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ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y

ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, luego al
menos uno de (A)x{(CR'R?)n , R3, R, R%, R;, Ry, R, es alquenilo inferior lineal o
ramificado (C2-Ce) 0 alquinilo inferior lineal o ramificado (C2-Cy),

sus isbmeros Opticos y sales de adicidn dcidas o bdsicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicion.

10. Un método de tratamiento de un animal vivo para el alivio de una
condicién tratable mediante un antagonista del receptor nicotinico neuronal
seleccionado del grupo que consiste en sindrome de Tourette, trastornos de
ansiedad, esquizofrenia, abuso de drogas, abuso de nicotina, abuso de
cocalna, disquinesia (Morbus Huntington, inducido por L-DOPA), trastorno de
déficit atenclonal con hiperactividad {ADHD), enfermedad de Alzheimer, mal de
Parkinson, y dolor, que comprende el paso de adminisirar al animal vivo una

cantidad de un compuesto seleccionado entre los compuestos de férmula I;
R6 R*

N

~

[
l.“"‘“?,/i:“"-

donde:

R* es -(A)r-(CR'R?Y) NR°R*,

n+m=0,1,02,

1a¢
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- A se selecciona entre el grupo que consiste en alquilo inferior
lineal o ramificado (C-Cs), alquenilo inferior lineal o ramificado (C2-Ce), ¥
alquinilo inferior lineal o ramificado (C2-Cas),

- R'! y R? se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (Ci-Cs), alquenilo
inferior lineal o ramificado (C2-Cg), y alquinilo inferior lineal o ramificado (C2>-Co),

- R®y R* se seleccionan en forma independiente entre el grupo que
consiste en hidrégeno, alquilo inferior lineal o ramificado (C1-Cg), alquenilo
inferior lineal o ramificado (C2-Ce), y alquinilo inferior lineal o ramificado (C2-Ce),
o juntos forman alquileno (C2 -C10) o alquenileno (CxCia) 0 junto con el N
forman un azacicloalcano o azacicloalqueno de 3-7 miembros opcionalmente
sustituido por C4.¢ alquilo y/o C2.4 alquenilo,

- R%, Rp, Ry, R:. Y R, e seleccionan en forma independiente entre
el grupo que consiste en hidrégeno, alquilo inferior lineal o ramificado (Cy-Ca),
alquenilo inferior lineal o ramificado (CzCs); y alquinilo inferior lineal o
ramificado (C2-Cg), 0 R®, Re, R, R:, ¥ R, @n forma independiente se pueden
combinar con el carbono al cual se encuentran unidos y un carbono adyacente
para formar una union doble, o Rp, Rq. R, y R, en forma independiente pueden
formar una unién doble con U o con Y al cual se encuentran unidos,

con la salvedad de que U-V-W-X-Y-Z se selecciona entre:

ciclohexano,

ciclohex-1-eno..

ciclohex-2-eno,

ciclohex-3-eno,

ciclohexa-1,3-dieno,

G
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ciclohexa-1,4-dieno,

ciclohexa-1,5-dieno,

ciclohexa-2,4-dieno, y

ciclohexa-2,5-dieno,

y con la salvedad de que cuando U-Z es igual a ciclohexano, iuego al
menos uno de {A)-(CR'R3a-, R?, R*, R®, Rs, Ry, R; es alquenilo inferior lineal
o ramificado (C2-Cs) 0 alquinilo inferior lineal o ramificado (C2-Cs),

sus isémeros Opticos y sales de adicién acidas o bésicas aceptables
para uso farmacéutico de los mismos, el cual es efectivo para el alivio de dicha
condicién.

11.  Utilizacion de un compuesto de férmula | como se define en
cualquiera de las reivindicaciones 4 a 10 y sus isémeros Opticos y sales de
adicion 4cidas o bdsicas aceptables para uso farmacéutico de los mismos en la
fabricacién de un medicamento para su utilizacion en un método de acuerdo

con cualquiera de las reivindicaciones 4 a 10.
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Resumen:

Compuestos de 1-amino-alquilciclohexano insaturado que son
sistdmicamente-activos como antagonistas del receptor NMDA, S5HT; y
nicotinico, composiciones farmacéuticas que comprenden a los mismos,
método de preparacion de los mismos, y método de tratamiento de trastomos
del CNS que incluyen frastomos de la {ransmisién glutamatérgica,
serotoninérgica, y nicotinica, tratamiento de trastomos de inmunomoduladores
y actividad antimalaria, anti tripanosomal, anti-Boma virus, anti-HSV y anti-virus
de la Hepatitis C.
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Leyendas de las figuras
figura 1
substitute sheet (rule 26) hoja de reemplazo (Regla 26)
% Control [*HJMK-Binding % Union [*H]MK control
Concentration (uM) Concentracion (uM)
figura 2

MRZ 2/759 on NR1a/2* receptors
expressed in oocitos de Xenopus

MRZ 2/759 sobre receptores
NR1a/2A expresados en aocitos
de Xenopus

Glutamate 100uM + Glycine 10
pM

Glutamato 100 pM + Glicina 10
M

substitute sheet (rule 26)

hoja de reemplazo (Regla 26)

% control glutamate-induced

% de comiente inducida por

current giutamato control
Parameter Pardmetro
Value Valor
std. Error Error estAndar
IC 50 ICso
slope factor Factor de |a pendiente
MRZ 2/759 concentration (uM) Concentracibn de MRZ 2/759
(M)
figura 3

MRZ 2/759 hipocampo — patch
clamp

MRZ 2/759 de hipocampo — paich
clamp

| parameter

Pardmetro

10
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value Valor
std. error Ermor estAndar

% control NMDA-induced cumrent

% de comente inducida por
NMDA control

IC 50 ICso
siope factor Factor de la pendiente
MRZ 2/759 concentration (uM) Concentracion de MRZ 2/759

(uM)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT intenational application No. PCTAGB 0205038

|. Basls of the report

\ 1. With regard to the elements of the Intemational application (Replacement sheets which have been fumished to
the receiving Office in response lo an invilation under Articie 14 are referred to in this report as “originally filed"
and are not annexad to this report since they do not coniain amendments (Rules 70.18 and 70.17)).

Description, Pages
1-78 as originally filed

Clalms, Numbers

1-11 as originally flled
Drawings, Shests
18-38 recelved on 20.01.2003 with letter of 18.01.2003

2. Whh regard to the language, all the elamants marked above were availabla or fumished to this Authority in the
*  language in which the Intemational application was filed, unless otherwise Indicated under this item.

These elements were avaliable or fumished to this Authority In the following language:  , which la:

O the language of a translation fumished for the purposes of the intemational search {(under Rula 23.1(b)).
O the language of publication of the Intemational application (under Rule 48.3(b)).

"0 the language of a translation fumished for the purposes of intemational preliminary examination {under
Rule 55.2 andbr 55.3).

3. With regard to any nucleotide andbt amino acld sequence disclosed.in the Intemational application, the
International preliminary examination was carmed out on the basis of the sequencae listing:

contalned In the Intemational application In written form.

filed together with the Intemational application In computer readable form.

fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the disciosure
in the Intemationgl! application as flied has been fumished. )

The statement that the Information recorded in computer readable form is identlcal‘ to the written sequence

listing has baen fumished.
4. The amendments have resulted In the canceliation of:

O oOoooga

O the description, pages:
O the claims, Nos.:
O the drawings, shoets:

Form PCTAPEA/4DB (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemnational application No. PCTASB 02405038

5. O This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2{(c)).

(Any rgplacamenr sheet containing such amendments must be referred to under item 1 and annaxed lo this
report. .
6. Additional observations, if necessary:

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
oltations and explanations supporting such statlement

1. Statement
Novelty (N) Yes: Claims 1-11
No: Claims
Inventive step (IS) Yas: Claims 1-11
No: Claims
. Industrial applicablilty (1A) Yes: Claims 1-11
i No: Claima

2, Citations and explanations

see separate sheet

Form PCTAPEA/408 {Janusry 2004)
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INTERNATIONAL PRELIMINARY Intemational application No. PCT/GB02/05038
EXAMINATION REPORT - SEPARATE SHEET .

Section V
D1: US-A-6034134

The present applicaiion relates to compounds according to formula (i) (cf. claim 1). D1
represents the closest prior art and differs from the subject matter of the present
application insofar that compounds in D1 show no unsaturation.

" ‘The closest compounds disclosed in D1 show substituents Rp=Rgq=Rr=Rs = Me, R*=-

NH2, R5=ethyl, propyl (cf. table 6, entries 600 and 601). The present application claims
compounds with R5=allyl or vinyl. With the letter dated 5.12.2003 the applicant
presented comparative data showing that the unsaturated compounds according to the
prasent application exhibit similar binding to [*H]-MK-801 as the corrasponding
saturated species of D1. This effect is not obvious for the skilled person from D1 due to
the fact that the compared compounds show a different electron density distribution and
geometry, which colld disturb the compound-receptor interaction.

Thus, the subject matter of present claims 1-11 fulfils the requirements of Articie 33(2)
and (3) PCT.

Form PCT/Ssparaie S8heel/409 (Sheel 1) (EPO-Aprll 1887)
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’ PATENT COOPERATION IEATY
: | @@P \

F the
II{IDTmERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: 4
Flle l
Marsden, John C.
FRANK B. DEHN & CO,
ﬂ?:ia 8‘6‘.3’& g‘lgﬁg LStreet - 7 AUG 2003 WRITTEN OPINION
NDE BRETAGNE Frank B. Deljn & Co. PCT Rule 66
GRA RECEIVED ( )
' ANSD
Dale of malling .
(dapinonthyear) 05.08.2003
Applicanta or agents Be relerence REPLY DUE within 3 month(s)
408.79723 from the above date of mafling
Iintamational applicatian No.* Intemational flling date (cay/nanthiaar) Prodly date {rayinonthirear)
PCTASBD205038 07.11.2002 07.11.2004
Intemational Patant Clasalfication {IPC) or both national claasification and IPC
CO7C211M0
Appiicant

MERZ PHARMA GMBH & CO. KGAA

1.  This written opinion Is the first drawn up by this International Preliminary Examining Authority.
2. This opinion contalns Indications relating to the foliowing Items:

| [ pasisof the opinlon

I O Prorty

Il O Non-establishment of opinion with regard to novelty, inventiva step and Industrial applicabillty

IV 0O Lackof unity of Invention

V B Reasonad stalement under Aule 68.2(a){Il) with regard 1o novelty, Inventive step or industrisl applicablllty;
citalions and explanalions supporting such statement

VI [1 Ceraln documents clted

VIl O Certain defects In the Intemational application

Vil O Certaln observations on the Intemational application

3. The applicant Is hereby Invited 1o reply to this cplnion,

When? Sea the Ume fimit indicated above. The applicant may, before the expimation of that tme Emit,
request this Authorlly to gran{ an sxtansion, ses Ruls 86.2(d).

How? submitng a wiiten accompantad, re ie, amnn&mma according o Rule 68.3.
Iggr the blm'and the lnnmg. ol the lll'lllﬂl'l'llnll.:l:': ules ub% and §8.5, 0

Also: For an addiiorial opportunity to submil amandments, see Fude 68.4.
For the axaminer's obiigation to consider amandmenis andbr argumants, see Aule §8.4 bla.
For an Informal communication with the axaminer, sse Auls 68.8.

It no raply is Nied, the Intemational prefiminwy axamination report will be astabilshed on the basls of this opinion.

4. The final deta by which the Intematfonal preliminary
! oxamination report must be astablished according to Rule 9.2 |s: 07.03.2004

VUL DATES
NO
- e m.ﬂ m :ril' #o intemational Authorized Officer
P! d
Kleidernigg, O
6-1 ! \ . E‘%:"M':,m' Office Formalities officar (inc!. extension of Ume limila)

o - Tal, +49 09 2308 - 0 Txx 529658 spmu d Roche, S

. 1 Fax: +49 80 2380 - 4485 Telaphone No. +46 89 2266-8031

Wm (Cover Sheet) {January 1954)
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WRITTEN OPINION International application No. PCT/AGB0205038

l. Basis of the opinlon

1. With regard to the slements of the intemational application {Replacement sheets which have been fumished lo
the receiving Office In response lo an invilation under Article 14 are relerred to in this opinion as “originally filed";

Description, Pages

1-78 as originally filed

Clalms, Numbers

1-11 as originally filed

Drawings, Sheela

13-38 recaived on 20.01.2003 with letter of 18.01.2003

2. With regard to the languasge, all the alements marked above were avalfable or fumished to this Authonity in the
language In which the intemational application was filed, unless otherwise Indicated under this item.

These slements were avallable or fumnished to this Authority in the following language: . which Is:

O the language of a translation furnished for the purposes of the International search (under Rule 23.1{b)).
0O the language of publication of the intemational application (under Rule 48.3(b)).
e+ o ... O _the langyage of a translation fumished for the purpcess of intemational preliminary examination {(under
. Rule 55.2 andbr 55.3).

3. With regard to any nucleotide andb"r amino acld sequence disclosad in the intemational application, the
International preliminary examination was carried out on the basis of tha sequenca listing:
03 contained in the intemational application In written form.

fllad together with the Intemnational application in computer readable form.

furnished subsaquently to this Authority In wiitten form.

furnished subsequently to this Authority In computer readable form.

The statemen that the subsequently fumished written sequence listing does not go beyond the disclosure
in the Intemnational application as fllad has been fumished.

The statament that the information recorded In computer readable {form is identical to the written sequence
listing has been furnished. .

4. The amendmsants have resulted In the cancellation of:
O the description, pages:

O the claims, Nos.:
O the drawings, sheets:

O 0ooog

Form PCTAPEA/408 (July 1908)
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WRITTEN OPINION International epplication No. PCTAGB02/05038

5. O This opinion has been established as if (some of) the amendments had not been made, sincs they have
been considerad to go beyond tha disclosure as filed (Rule 70.2(c))-

(Any re;;lacemam sheet containing such amendments must be referred to under item 1 and annexed to this
opinion,

8. Additional observetions, if necessary:

V. Reasoned statement under Rule 66.2(a)(l]) with regard to novelty, Inventive step or industrial
applicabllity; cltations and explanations supporting such statement

1. Statement
Novalty (N) Claims
Inventive step (IS) Claims 1-11
Industrial applicabltity (IA) Claims

2. Chtatlons and explanations
soo separate shest

Form PCTAPEA/408 (July 1896)
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- WRITTEN OPINION Intemnational application No. PCT/GB02/05038
' SEPARATE SHEET

Sectlon V

D1: US-A-6034134

The present application relates to compounds according to formula (1) (cf. claim 1). D1
reprasents the closest prior art and differs from the subject matter of the present

‘application insofar that compounds in D1 show no unsaturation.
However, the closest compounds disclosed in D1 show substituents Rp=Rq=Rr=Rs =

Me, R*=-NH2, R5=ethyl, propyl (cf. table 6, entries 600 and 601). The present
application, howsver, claims compounds with R5=ally or vinyl. The close structurai
relatlonshlp of those compounds and the same application, leads, in absence of any
comparative biological data, to the conclusion, that the present application does not

Involve an inventive step.

Thus, the sublect matter of present claims 1-11 does not fulfil the requirements of
Article 33(3) PCT.

Form PCT/Separats Sheeti408 (Sheet 1) (EPO-Ap 1687)
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{12} INT, ERNATI(.)NAI. APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) w

( l9) ‘World Intellectual Property Organization
Inizrnational Bureau

(43) International Publication Date
1§ May 2003 (15.05.2003)

PCT

(10) International Publication Number

WO 03/040084 Al

(51) International Patent Classification”™  CO7C 211/40,
* 211738, COTD 211106, AGLP 25728, AGIK 31/13
(21) Ioternational Appliestion Number: PCTAGB02/05038

(22) Laternatiooal Fillog Date:
7 November 2002 (07.11.2000)

(25) Flling Language: English
(26) Publieation Language: English
(30) Priority Data:

60/350,974 7 November 2001 (07.11.2001) US

60/337,858 8 November 2001 (08.11.2001) US

{71) Applicant Jor ol designated Siates except US): MERZ
PHARMA GMBH & CO. KGAA [DEMDE]; Bcken-
heimer Landstrasse 100, 60318 Frankfart Main (DE).

(71) Applicant {for US only): GOLD, Markus [DE/DE];
Kranichstrasse 9, 64569 Nevhsim (DE).

(72) laveators; and

(75) laventors/Applicants (for US only): PARSONS, Christo-
pher, Grabam, Raphael [GB/DE); Warthaumstrasse 38,
61130 Nidderau (DE). HENRICH, Markus [DE/DE]J;
Bahnhofstrasse 63, 35582 Weuzlar (DE). DANSYZ,
Waojeleeh [PL/DE]; Vor den Glirien 16, 61130 Nidderau
(DE). KALVINSH, Ivars [LV/LV]; Miera 17-8, LV-2169
Salaspils (LV). KAUSS, Valerjass [LV/LV]; A. Deglava

10872-36, LV-1082 Riga (LV). JIRGENSONS, Aigars
[LV/LV); Hospitaln iela 3-103, LV-1013 Riga {LV).

{74) Agents: MARSDEN, John, Christopher et al.; Frank B.
Dehn & Co., 179 Queen Victoria Street, London EC4V 4EL
(GB).

(81) Deaignated States (navional): AE, AG, AL, AM. AT (util-
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ. CA,
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (uti)-
ity model}, DE, DX (utility model), DK, DM, DZ, EC, EE
(utility model), EE. ES, FI (mility madel), F1, GB, GD. GE,
QGH, GM, HR, HU, ID, IL, IN, IS. JF. KE, KG, KP. KR, K2,
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NO, NZ. OM, PH, PL, PT, RO, RU, SC,
SD, SB, SG, SI, SK {utility modeD), SK, SL, T). TM. TN,
TR, T, TZ, UA, UQ, US, UZ, VC, VN, YU, ZA, ZM, ZW.

Designated States [regional): ARIPO patent (GH, GM,
KR, LS, MW, MZ, SD, SL, SZ, TZ UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ. MD, RU, T3, TM),
Buropean patem (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, F1, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CF, CG. C1, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG

Publlished:
—  with international search report

For two-letter codes and other abbrevictions, refer to the "Guid-
ance Notes on Codes and Abbreviotions™ appearing ai the begin-
ning of each regular issue of the PCT Gazeire.

ANTAGONISTS

(54) Title: UNSATURATED I-AMINO-ALKYLCYCLOH'BXANB NMDA, SHT3 AND NEURONAL NICOTINIC RECEPTOR

{57) Abstract: Unsamurasted |-amino-alkylcyclohexsne compounds which are sysiemically-active as NMDA, 5HT; and nicotinic
rocoplor antagonists, pharmaceutical compositions comprising the same, method of preparation thereol, and method of treating CNS
disorders which involve disturbances of glutamatergic, serotoninergic, and nicotinic trensmission, treating immunomodulatory dis-
orders. and antimalasia,.sniirypsncsomal, anti-Boma virus, anti-HSV and anti-Hepatitis C virus activity.
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PCT e Fair receiving Office use 0nly e————mme———
Intemational Application No,
REQUEST
Inemational Filing Dute
The undersigned requests that the present
international application be proocased L. ) )
according to the Petent Cooperation Treaty. | Name of receiving Office and “PCT International Application™

ey (1 e e referenes 40879723

Box No. 1 TITLE OF INVENTION ]
UNSATURATED 1-AMINO-ALKYLCYCLOHEXANE NMDA, 5HT3 AND NEURONAL NICOTINIC

BoxNe.ll  APPLICANT [[] his person is alen inventor

;l:.mﬂ and ;dzul Fﬂﬂb{mz. rcr-hd-riyﬂ d-tm Telephone No.

Ba ir the applioens's State (that Is, covrery) o Fna-uf " i inallcated balow,) __

MERZ PHARMA GMBH & CO. KGAA Facsimile No.

Eckenheimer Landstrassae 100 Teleprintes No,

D-80318 Franidurt Maln

DE Applicant’s registration No. with the Office
Stic {that &, coumary) of naticnality: Stale (Yhat ix, couniry) of residence:

DE DE

s [JASew Miemires [Jroasy [sbmne
Bax No. 1ll FURTHER APPLICANT(E) AND/OR (FURTHER) INVENTOR(S)

r,Luﬁe and ﬁm M .}lv-"-llq. ;-mmwam

adhrezs indlicotad in this | TRS PeTSCD ia:
n-tmwhmnuumqmruuq in indicoted below) D applicant only’

PARSONS, Christopher Graham Raphael

Wartbaumstrasse 38 [X] sppticent "“”"":"""

g—E61130 Nidderau |:| “"'""““'2,?“’" "m”,
Applicant’s registration No. with the Offtee

State (that is, cowmiry) of nationality: Stale (that Is, cossury) of residence:

GB DE

o e piponearet [ et [ i e oot [R] G Snisd Stes [ bm St it b

[X] Porther applicants andvor (further) Inveators aré indicated o  continuation sheet,

BoxNo.1V  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

of s applcun() bt i sompetn bamaroal Antesins . [X] et [ Rres e
e i st by e s ey o | W44 26 7206 0600
MARSDEN, John Christopher et al. Facsimile No.

Frank B. Dehn & Co. +44 20 7206 0700

179 Queen Victoria Street Teleprintes No.

London EC4V 4EL

GB Agent'sregisiration No. with the Office

Address for correapendence: Mark this check-box where no S‘nlnr common repregentative ishas been sppointed and the
D space above is uced jngtead to indicate a special nddress 1o whi should be sent

Form PCT/RO/101 (first sheet) (Murch 2001; reprint July 2002) Ses Noiex 1o the reques! form
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Sheet No. ...2...

Continnation of Bax No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If nune of the folluwing mub-boxax is urad, this sheat should not be included in the reguart,

?zﬂnﬂlﬂlﬁl Fﬂ&mﬂm name; 'WWMW‘-&"::: This person is:

Bax ir dvaapplicent s Mnhﬁ.mq"mh 'no State of ix indieaved balow) D applicant only

HENRICH, Markus . .

Bahnhofstrasse 63 (] ::‘:‘om :}T:;-m

35582 Wetzlar [ St @ & ey

DE Applicant's registration No. with the Office
State (that Ls, couniry) of nationality: i " Stale (that Is, coumiry) of residence: _

DE DE

E;:h]:rlnnnlpplﬂnl D designaind D“‘hmul“.rw E#Unilds:u gﬂllﬂhﬁﬂhg:
Name and address; (Faarily name follawed by given woms; fior o legal entity, il aficial desigration. | This person ix:
:thﬂc#%ﬂ%? Eﬂh‘mﬂh“ﬂhﬂ;‘ o D applicant only

DANSYZ, Wojciech [X] spplicent and inventor

Vor den Garten 18 [ lventar ealy @ shts chack-bax

'D-61130 Nidderau & marked, do not fl tn balow.}

DE Applicant's registralion No. with the Office
“State (that s, country) of nationality: State (that I, coumary) of reaidence:

PL DE

ghmzunnulp:fl.ml Ds denigoated Dh%ﬂhof Elhl.lnldlm- Dg:luluhd:m
Name md dﬂﬁ:ﬂbm vad --. .lq-rnwu destgrarion. | This person is

find e applicces’s Stute (that is, country) ’ indicasedbelow) [] speticant anly

KALVINSH, Ivars E applicant and inventor

Salaspils LV-2169 I ik o £y oo

Lv Applicant’s regisiration No. with the Office
Stz (that is, couniry) of pationality: Siate (that Is, coumiry) of rexidence:

LV Lv

ottt [ ideend [Tt sy (] Sr st Sl [7] o i ot
Name scd addres: 53 (Femlynrme el glen e, for o) oty full e designerion. | i person s

ok e ppican’s S et b cmmty) f o blnce e St i bl [ spplicant aaly

KAUSS, Valerjans X -ppuemmimm

A. Deglava 108/2-36 ) D (if this check-box

Riga LV-1082 "'"ﬁ” in balow)

Lv Agplicant's registration No. with the Office
Stete (that is, cawmery) of patinnality: State (that lr, coumtry) of residence:

LV LV

gh%ﬂ%m Ds Dh .“.rﬂup Elhl.lnhdsu- D ""S.“"'"‘"“,'.l'i':

[X] Purther applicants and/or (further) inventars sre indicated on another contimution cheet,

Form PCT/R0/10! (contimuation sheet) (March 2001; reprint July 2002) See Notex i the raquet form
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SheetNo. ...3...

Continustion of Bax Ne.Ill  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
f rune f the following mub-boxax is ured, this xhast should not ba included in the request.

g o e A e | i e

lﬂﬂlﬂl“’hﬂlﬂlﬂ.‘ﬂ“ﬁ.ﬂﬂﬂdm o State ofs i indiieated D applicant only
JIRGENSONS, Algars o

Hospltalu jela 3-103 (] "’"'""'""“(;,";':‘"

Riga LV-1013 [ et o e i
Lv Applicant’s registration No. with the Office
State (that is, coumary) of nationality: State (that is, counary) of residence; _

v LV

This person is applicant desigoued desigad the Unitad Staies P —r
for the parposes of: O et [ tma ey [ e fum indiexod

Nune and address: Fasily nand ol l-db-r .m-mw-rd-wn This person is;

The addres inehudly crde and adkdrass indicated in thir
hkmw-:u': .ﬁ-mmmmqm?uhnfmﬂ: ix inclicated halona } D applicant only
D ln:li:lnllnl i.nv:mnr
3 nat fill In Hmv.)

Applicant’s regintration No. with the Office

State (ihar b, mn;»‘ of natianality: State (that Ix, cowntry) of residence:

o o parposes o I:I Ra CONeeEniees, CoiEmsy [ kknsans
—

g e A nﬁudmr e e s | This pecson ix

l-nmwhmahumqm u.ﬁ-ud‘r- i Indicotedbalow) D applicant anly

D opplicant and inventar
OO et 2 L ek

Apnplicant’s registration No. with the Office

"State (that I, countryy of nationality: State (that Is, counizy} of residence:

This parson js applicant designased ‘-Eu the
ﬂll'l:lle WPOIH.IFSP D D ﬂ lui':u.!" ﬂ D Uf&w D the lmhnnlnl Bu
'ﬂ'.";‘u..:....n.:;.ﬁ"" ey b _"rfr e mm—wum This person is:
l-hm#hu'h.ﬁ-ﬂhh.mrﬂ.’ n&ngfr- indicated bakrw) D applicant only
d lppl.icntl.nd i:mmnr
D mum lnbdmv.)
Agpplicant’s registration Na, with the Office
State (that is, coumiry) of nationality: State (that Iy, coumtry) of residence:
Doy [~ iemsrms [Jromes [ Somens

[] Purther spplicants and/ar (further) inventors are indicated ap another contimation sheet.

ARSI OEEEI N et AT T, e i e 0 T TORRTRER

Farm PCT/RO/101 (contimmation sheet) (March 2001; reprint July 2002) Sen Notex 1o the requet form
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SheetNo. .. 4...
Bax No. V DESIGNATION OF STATES Mark the applicohie check-boxer belaw; of least ona et ha marked,

The follawing designalions are hereby made under Rule 4.9(s):

Regional Patent

B AP ARIPO Patent: GH Ghana, GM Gambis, KE Kenya, L8 Lesotho, MW Mslawi, MZ Mozsmbique, SD Sudan,
SL Sieyma Leone, SZ Swaziland, TZ United Republic of Tanmnia, UG Uganda, ZM Zambia, ZW Zimbabwe, and apy other
State which is » Contracting State of the Harare Protocol and of the PCT ({f other kind of protection or ireatmeni daxirad,
spacifyondolted HIRE) . .. ...cocunueniannii ettt aun st oo s e a e et ey an e

B EA Eurssian Patent: AM Armenis, AZ Azethaijan, BY Belans, KG Kyrgylllln. KZ Kaznkhgtan, MD Republic of Muoldava,
RU Russian Pederation, TJ Tajikisten, TM Turkanenisian, and any other State which is s Contracting State of the Eursaian
Patent Convention and of the PCT

Kl EP European Patent: AT Austria, BE Belgium, BG Bulgaria, CH & L} Switzeriand and Licchtenstein, CY Cyprus, CZ Czech
Republic, DE Germany, DK Denmark, EE Estonis, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greeee,
1E Iraland, IT Jtaly, LU Luxembourg, MC Monaco, NL Netharlands, FT Portugal, SE Sweden, SK Slovakis, TR Turkey, and
any other State which is 8 Contracling State of the Buropean Patent Conrvention and of the PCT

Kl OA OAPIPatent: BF Burkina Faso, BJ Benin, CF Central Aftican Republic, CG Congn, CI Cte d*Ivaire, CM Camercon,
GA Gabon, GN Guinea, GQ Equatorial Guines, GW Guines-Bisssu, ML Muli, MR Mauritanin, NE Niger, SN Senegal,
TD Chad, TG Togo, and any other State which is s member State of OAFI and a Cantracting State of the PCT fif orther kind

of protaction or treatment dastred, speclly on domed ) . . . ... iiiiii i i i ieteeeac e e
National Patent ¢ otker kind of protacilon or trectwtent durired, spacify on daned la):
K AE United Arab Bminstes .. ... .. ... K GM Gubia M NZ New Zealand ... .............
1B AG Antigos and Barbuda B HR Croatia .....ocenvnnennnnn. & OM Oman
Bl AL ADbania.......ovvennvnnnennns ¥ HU Huguy ........... ereians W PH Philippines ... ..... eereran
B AMAmenia......cooovennnennns B 1D Indonesia WPL Paland..........oenenee
K AT Auatria®nd utillty model | . B el Eer Porgal....................
B AU Avstralia......ccovvvennnnenn. WIN Indis..oooveverrieiacnnnnns. ® RO Romania
B AZ Azebaijan.........cocenen... K15 Iceland X RU Roscian Pedenution . . . . . ... ...
i BA Botnis and Herzegovina . . .. ...... B
K BB Barbados B Kkekemp....occoiiiiininne M Sp Sudan
El BG Bulgarif........cccoennnnnenn. K KGKyrgymtan....c.ccnetnnnns & 5E Sweden

BR Bramll.....cccovinnnaniarannnn B XP Democatic People’s Republic [ G Singapore

Kl BY Belarm.....ccevivenennrenenns OF KON .« . ecvnrnrvannnens W sl Sovenia....................
K BZ Belize.....cccccvvvvvvrnnnnn. B KR Republic of Korea . ................ 8 8K Slovakis .2nd utiity model
K CA Canada B Xz Kanakletan .. ................ @ sL Siemleone.................
K CH & LI Switzerland and Liechterstein [ LC Saint Lucia R T Tejikismn........ccccennn-os
B ONChing...covvveiiniinnnnnnn, B LK SriLanks B T™ Tukneigten. . ....... .......
K €O Colambia @ LR Libeia B TN Tunisia
K CR CostaRica........couuuu..s. BLS Lesotho.......oeveeenannnnes TR Torkey.....ovvvevvinnnnnn..
B CU Cuba..iiiiiiiiiiirienainnss @ LT Lithoania B TT Trinided and Tobago ..........
Kcz mnepuhlh!!ld.t!ﬂlhm!.ﬂl. ¥ LU Luxemboury [
Kl DE Germany Andutlty model B LV Latvia B TZ United Republic of Tanxania
K DK Denmark And utblty mode! [T WvAUmne ......eeeveeeese
K& DM Dominica i MD Republic of Moldows . ... ...... BuGugnds ....................
KDz Agesia.......... Crerianieers abreseseeeitemeseresessenes M US United States of America .. ...
K ECBeusdor.......covv0vnanen o R MGMadagasoar.........oiviiiiiy iiiiiiireeriiieiieeaaes
M EE Boonin@Md ullity model = W] MK The former Yugoslav Republic of @ UZ Usbekistan.................
WIES Spain .....ooocvvviinnnneanns Macedonis ......ocneunnnnnn.. B VN VietNam . ........00nnens
B F1 Pinland®d uillitymodel & MN Mangolis B YU Yugoslavia .........oooetns
K GB United Kingdom B MWMalawi . . ..oeeee e W ZA South Aftiea................
Kl GD Grenada K MX Mexico. .. ....... . B ZM Zambia
B GEGeomgin...cocoocvvivvnnnnn. B MZ Mommbique........c......... B zwzZimbabwe ... ..............
HGHGS........ccvcvvnarnnns X! NO Narway
Check-banas below reserved fhr designating States which have become party to the PCT after issuance of this sheel:
B.VC.8tMncantand e Grenadines. O ... O
o . SC.8aychelles.................... O............. Crerererrreraereets

Precautionary Deslgnation Statement: In sddition to the designations made abave, the spplicant also makes under Rule 4.9(b) all
other designations which wotld be permiticd under the FCT except say designation(s) indicated in the Supplemental Box as being
excluded from the scope of thisstatement. The spplicant declares that those additional deaignations are subject to confismation and that
any dezignation which ia not confirmed before the expirstion of 15 months from the priority date is 1o be regarded ag withdrawn by the
spplicant at the expiration of that time limil. {Cony/trmaiion (inchudng fies) mnot reach the recaiving Officawdikin the 135-month time limit)

Form PCT/RO/101 (sccond sheet) (July 2002) Sex Notex to the request form
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SheetNo. ...9...

BoxNeo. ¥Vl PRIORITY CLAIM
The priarity of the following earlier spplication(s) is hercby claimed:

Filing date Number Where earlier application is:

of earlier application of earlier appliestion mational spplication:

(daymonth/yenr) regional application:* | intemational application:
"""""3’:‘{5%-"5‘ ber repional Office receiving Office

itera (1)
7 November 2001 60/350,874 us
{07.11.01)

item (2)
8 Novembar 2001 60/337,858 us
{08.11.01) ,

item (3)

jtem (4)

item (5)

[J Purther pricrity chima are indicated in the Suppleeatal Box.

The receiving Office is requested 1o prepare and trangmit to the Intemational Buresu s certified copy of the earlier application(s) (only
Vl::enfhrqplmbnmﬂdmk%ﬂtﬁﬁhmdﬂhhﬂmﬁdqﬂﬂhhhmﬂmaﬂu)idgnliﬁed
above ax

[ sitems [Jitem() [J iem@ [J item@) ] itemq [ item¢s) Dgﬂ';;ia':mmau

* Whers the eariier application is an ARIPO indicals at leart ons country e Poris Comvention for the Prosection
Mu:'wmﬂuum:dmrﬂdmmu:ujr:fumﬂ:&mmwﬁumﬁhtm.-...q'.r

BexNo. VIl INTERNATIONAL SEARCHING AUTHORITY

Chalee of International Senrching Author! two or more International Searching Authoritles o 1 tha
el ok, e T A (U s o roory ismalion Searching 1 Competent ko carry o

Request to use results of earlior search; reference to that search (If an earfler seorch har been corried ot by or requessed from the
Intsmational Seerching Authortty):
Date (dawinonth/vear) Number Country (or reyional Office)

Box No. Vi1l DECLARATIONS

The following declarations are coptained in Bozes Nos. VIII () to (v) (mark ths qpplicabls Number of
chech-daxes below and indicats in the right cohonn the monber qf sach type of declaration): declarations
[J BoxNe.vil() Declaration as to the jdentity of the inventor
D Box No. VLI (i) Declaration as to the spplicant’s entitlement, aa st the international filing

date, to apply for and be granted » patent
D Baox Na. VIII (iil) Declaration a5 to the applicant’s entitlement, as at the internations] filing

datn, to elaim the pricrity of the earlicr application
[0 BexNa. Vil (v) Declamstion of veatarship (only for the purpases of Gie degignation of the

United States of Americs)

[ BexNo.vin (v) Declaration as lo non-prejudicial disclomres or exceptions 1o Jack of novelty

Parma PCT/RO/101 (third sheet) (July 2002) Sen Notex 1o the requesi form

AN




Box No.1X CHECK LIST; LANGUAGE OF FILING

This international application contains:
{u) the foliowing oumber of

sheots In paper form:
request (inc‘l i
declaration sheets : 6
iption (excluding
sequence listing part) : 78
claima : 18
shatract : 1
dmwings : 3
Sub-total nmnber of sheels : 108
sequence listing part of
description (acfual
sheets if filed in poper
or no!l adso
Jiad in readabls
Jorm; ree (b) below)
Tatal number of sheeds 108
{b) sequence listing part of description filed in
comptter readshle form

() O anly (ender Section 801(a)(i))
dal oy bors Yt
ml and number of earriers (diskette,

ROM, CD-R or other) an which the
soquence listing part is contained (additfonal

SheetNa. ...5...
This internationsl application is accompanted by the following Number
iem(s) the applicahle M—bn: hhw:?vdm in of iterna
right the mimber of sach liew):
1.0 fee calcnlation sheet : 1

2. [ original separate power of attomey
3. [ original general power of stiomey
4“0 e:w of general power of stlomey; reference mimber,
1 :
5. [] statzmont explaining lack of signature :
6. priority document(s) identified in Box No. VI as
()
7.[] imashtion of international spplication into -
(anguagt): ... .cooovveiinraairaiaiiirenrioanraas
8. separale indications concemning depasited microorganis
= orp:l:-.r biological material b cepot e :
9. ] sequence listing in computer readable form (indicate also lype
and nurber of carriers (diskeite, CD-ROM, CD-R or other ))
{i) [0 copy submitted for the purposes of internationa) search
under Rule 13ser anly (and not as part of the
International spplication) :
(i) O fonly where chact-bax (b){{) or (h)(t) ir marked in left
column) additional eopies including, where applicable,
the copy for the purposes of internationsl search under
Rule 1 3/or :
{iii} [J together with relevant stalement ma lo the identity
of the copy or copies with the sequence listing part

copier 10 be Indhi under item 9{1), in : : .
right column): mentioned in lefl column :
...................... 10.] otherfmpeelf): ... ... ..ee it 8
Figure of the drawings which Language of flling of the )
should accompany the sbatract intematicnal application: English
Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Naxt m acch sipnoture, incicate the name of the perzan signing and the enparity in which the parson sigen (if nuch ecopaity ir net alvious fram reading the requess).

J.C. Marsden - Agent for tha Applicants

l.?urnziviuoﬂ'uuemly

1. Dsie of sctual receipt of the parported
intemational applieation:

the purported international application:

3. Corrected date of actual receipt due to Ister but
timely received papers or deawings completing

. Datz of timely recelpt of the requi
b D reions e PET stk 105

3. Intemational Authority

thmu'mf;:h:::pml): ISA/

6. ‘Tranamiltal of search copy delayed
D until search fee is paid v

Dute of receipt of the recard copy
by the Intemationa] Buresu:

Far Intermationa] Bureau use anly

Form PCT/ROVION (last sheet) (March 2001 reprint July 2002)

See Nolex 1o the requesi form



INTERNATIONAL SEARCH REPORT Intematl  Appiication Ne

PCT/uo 02/05038

A, CLASSIFICATION OF GUBJECT
e C0IC21 1/

40 C07c211/35 COTD211/06 A61P25/28

A61K31/13

Accerdng to Inlernationsl Pelani Clasaicalion {IPG) or 1o boin natloanl classification and IPC

Minirean documaniaiivn searched
IPC 7 CO7C CO7D

systers iollawed by classiicalion symbols) .

m-Mw-mmmblugmumm“mu n 1he Nakis searched

 Electronic daia bass consulisd during he istaralional ssarch (nams of vis basa snd, Where gracticsl, S4irch lanns wed]
EPO-Internal, WPI Data, PAJ, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIOERED TO BE RELEVANT

Calogory * | Challon of decuman, wih indcatien. whamn Approprists, of the relwvant paasages

Ralevanl 1o cialm No.

6 June 2000 (2000-06-06)

1ine 60

column 2, Tines 23-37; table 6; column 19,
1ine 35 = column 21, 1ine 17; claims 1-12

Y US 6 034 134 A (GOLD MARKUS ET AL) 1-11
7 March 2000 (2000-03—07)

column 2, 1ine 37 - column 6, T1ine 3;
tabie 6; column 26, 1ine 55 - column 28,

Y US 6 071 966 A (GOLD MARKUS ET AL) 1-11

[:] Further docurasnts are fisiad in me cOnENUANOR of box O

[:] Puinnd farilly mambers sre Dsies bs snne.

* Bpacial caiagaries of ciad documenis :

Y of he an which s
A mw&um:n a1 which Is nol

w q-lﬁ‘r#lnlhlm“.durﬂn imemational

v ﬁtﬂhdudﬂfgﬂﬂnnn-a" an:=2=u=

ciiation or other special reastn (an specifiec)

"O" documan! refaring to an ensd disciosurs, use, axhibition or
ofhat maans

' wﬂuu%unmm {iing dale but

T Herdocument published aftertha Inlamalional dale
dats and not In
-ngw oot oonlict wih e bul

m:nmmmn parson skiliad

‘S* document aamnber of tha sama patanl tamily

Ouls of the achial compiatisn of Uhe intamstional Ssarch

Dala of mading of ihe kiamalional ssarch rapart

bl

Famt (+31=70) 340-3018

13 February 2003 - 26/02/2003
Nams snd maling addrass of tha ISA Aubhorizad officar
Europsan Puiani Olfice, P.8. 5818 Patentiaan £
NL = 2280 HV Alwik .
Tal, (+31~70) 3402040, Te. 31651 aponl, '4] of dern1qg. V]

Fan PCTARAR10 fmsoond shees) fuly 1982)

ARSI T T . e s B —
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inter - nal appiicaion No,
INTERNATIONAL SEARCH REPORT PCT/GB 02/05038
Boxi Observstions whers cartain claims ware found unssarchabie (Continuatdon of am 1 of first shaet)

This intenational Gearch Raport has not bean sstabllshed in respect of certaln clalma under Article 17(2)(a) lor the fallowing reasona:

1. Claims Nos.: -
m because thay reiats 10 sebject matar not requined 1o be saazched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2 Claims Noa.:
Dmmmw of the Intarnational Application that do not camply with the prescribed requiraments o euch
an exient hat no Inamational Search can be carried out, specifically:

a D Glaima Nos.:
becuuse thoy are dapendent ciaims and are not dratied Iy accondancs with the sacond and thind santences of Rule 8.4(a).

Boxil Observationa wher unity of invention Is lscking (Continuation of Ham 2 of firet sheet)

This Intemational Bearching Authority found multiple lnventions In this nlemationel application, as follows:

1. D mmmmmm m-ywuwmmmmmwmmpmmn

2 As all ssarchable clalms could be saarched without etiort Justiying sn adkitionat fes, this Authority c3d nol invits payment
L of any additional fee. ! ) v -

jonal saarch feas eppiicant, this inamation Ragort
& D gmawmm-ummmmmmﬂﬁm Bearch

4. No red acddiional search feas ware 4 the icant. uantly, this inemational Search 1
] e ttons seac st ece sy by e pptcant Consacmnoy one Seach Fapot s

Ramark on Protast D The addiional search lees wers accompanied by the applicant's protest,

D No protest accompanied the payment ol addiional ssarch laes.

Form PCTASA/210 {continuation of Sret sheet (1)) (uly 1568)

-— e Him e . —— ——- ——
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Intamational Application No. PCTAB 02 H5038

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I.1

Although claims 4-10 are directed to a method of treatment of the
human/aniwal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box I.1

Rule 39.1(1v) PCT - Method for treatment of the human or animal body by
therapy




INTERNATIONAL SEARCH REPORT

Intarmat .apllcation No
PCT/GB 02/05038

Patent document Publication Pawnt family Publication
cited In saarch repon cate momber(s) date
Us 6071966 A 06~06~2000 AU 724974 B2 05-10-2000
AU 8804298 A 25-01-1999
CN 1266423 T 13-09-2000
EA 2254 81 28-02-2002
Wo 9901416 A2 14-01-1999
. EP 1009732 A2 21-06-2000
FI 992801 A 29-12-1999
HU 0100266 A2 29-05-2002
JP 2002511873 T 16-04-2002
NO 996548 A 28-02-2000
PL 337809 Al 11-09-2000
us 6034134 A 07-03-2000
ZA 9805678 A 10-01-2000
US 6034134 A 07-03-2000 AU 724974 B2 05-10-2000
AU 8804298 A 25-01-1999
CN 1266423 T 13-09-2000
EA 2254 Bl 28-02-2002
WO 9901416 A2 14-01-1999
EP 1009732 A2 21-06-2000
FI 992801 A 29-12-1999
HU 0100266 A2 29-05-2002
JP 2002511873 T 16-04-2002
NO 996548 A 28-02-2000
PL 337809 Al 11-09-2000
us 6071966 A 06-06-2000
ZA 9805678 A 10-01-2000
Forn POTABA/RI0 {paierd lemily ervem) ol 1003)
e e s e SRR E PR R e o e ——
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Indicacion de que se sofliclia la concesidn de uma patente. )
Dalns de identificacién «el salicianta o de la persona que se pmsenta |a soliciiud, {)

PATENTE DE INVENCION /

. REQUISITOS NECESARIOS PARA PRESENTACI(;%( AGILIZACION :

- Desctipeién de [a invencion.
Dilsujunt de anr astos peifinenies.

' Comprobante de Pago de las tasas establecidas.

ct:MI*l.r: A

DISENO INDUSTRIAL  { )

la solicitud,

Indicacion de que se solicita el registro de Disefio Industnal ( )
Dalos de identificacion del solicitanie o de la persona que presenta” ( )

Repreaentacléon grafica o fologralica del Disofio Industirial o muestra del

Malerial que Incorpora el disefio.

: ()
. Cotnprobante de pago de las tasas establecida_s ()

. COMPLETA

)

ESQUEMA DE TRAZADO ()

,!{
i
¥

1
"

Facha:

1

|

mobELopzuTLDAD | .« () vy {.‘- )

Y COMERCIO
Radicacion : D4R41021 DORENOND
Fecha m- OO-23-05 13:30:23 "
Tranite @ B11 PCT-PATENT 279 FRSE MACI ) pREsBNTAC © |
mlll 2928 DIVISION DE NUEVRD MIIIB e

Folios:

TRAMITE

--‘
o

,.;-

11

v} 1

(& LI

{-) () b
() (7

—

INCOMPLETA ( )

w——
S

- e,
o
- . -
~a . ..
]

=

—
gl )
1

&

L

- -
.

—
L

INCOMPLETA ()

I, Y,
A )

ph
LT

. -i-“-: .--'.=' ——

-r! Indicacion de que solicita el registro de un Esquema de trazado. () () },' :ﬂ
- 1 Datos de Identificaclon del solcitante o de la persona que presenta ‘ WL
-‘ La solicifud. : () () ;&
Representacion gralica del esquema de frazado () () e
;‘ Comprohante de pago de las tasas establecidas. () ()} g
”i COMPLETA () INCOMPLETA |, (1} () : e} o
[l _I :_ -:li‘.:h: H '.t_li
. ‘}: Firma Responsable: QCd‘Q m NGUQ : Q':‘.-':'l x'



Industria y Comercio
SUPERINTENDENCIA
2020
Bogota D C
Doctor(a) Oficio N°
DILIA MARIA RODRIGUEZ D’ALEMAN _—
Apoderado L5036
MERZ PHARMA GMBH & Co..
ASUNTO:
Radicacion N° 04-041831
Solicitud intemacional PCT/GB02/05038
Fecha inicio fase nacional 07/06/2004
Tramite 011
Evento 379
Actuacion 416
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisibn 486 de la Comisién de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

« La solicitud no contiene copia del documento en que consta la cesién del
derecho de patente del inventor al solicitante 0 a su causante (Art. 26-k)
Decision 486).

o La solicitud no contiene el poder debidamente otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionaimente deber4 presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante,
cuando éste fuere una persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del témino de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

Notiflquese el presente oficio  £O e a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica N® 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Divigion de Nuevas Creaciones.

El 1nterior; rﬂllerimiento fue notificado por fijacibn en lista de fecha,
: - Sede Centro: Carrcra 13 No. 27-00 Pisos 2, 5,7y 10

)
TR
Conmulador: 3 820840 Fax: 3 505220
202044 Sede CAN: Tr. 40A No, 38-50 3153265 »l 69
Fax: 3 505220. Linca 9800-910 165
Web: www.sic.gov.co c-mail: info@sic.gov.co
Bogotd D.C. - Colombia
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