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ASABICYCLIC, AEATRICYCLIC ARD AXASFIROCYCLIC DERIVATIVES OF ANINOCYCLOSEXANE
AS WMDA, S5EHY2, AND NEURCNAL NICOTINIC ANCEPTOR ANTAGONTSTS

1. Feld of the Invention

Azabicyelic, azutricyclic and azasplrocyeiic derivatives of
aminocyciohexanes which are systemicatly-active as NMDA, GHTs, end nicotinic
receptor antagonists, pharmacsitical compositions comprising the same,
method of preparetion thereof, and method of treating CNS disorders which
invoive disturbances of glutamatargic, sarotoninergic, and nicotinic tranasmission
therewith, for treating inmunomodulatory disorders, and for treating infectious
dissases.

2. Pror Art
NMDA Antagonists
Anwndohummwpmdﬂnummlpmlﬂmm
type has a potentially wids range of therapeutic appfications [19]. Functional
Inhibition of NMDA receptors can be schieved through actions at different
secognition sites such as the primary transmitter site, strychnine-Insensitive
glycine site (glycines), polyamine site, and phenoycikiine site located inside the
cation channal. The NMDA receptor channel blockers ect in an uncompetitive
*use-dependent® manner, meaning thet they usumlly only block the channal In
the open state. This use-dependence has bsen interpreted by many to mean
_mewﬂwﬁmofmomm:houldludmngmdmd
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antagonism. Such a mode of action has further been taken to imply that this
cless of antagonist meay bas particularly useful when overactivation of NMDA
recaptors can be expected, such as in epliepsy, ischeemia, and trauma.
However, initlal clinical axperience with the selsctive, high affinity, strongly use-
dependent uncompetitive NMDA receptor antagonlet (+}-5-methyl-10,11-
dihydro-6H-dlbanzocycichepten-5, 1 0-imine maleats {{ +)-MK-801) has besn
disappointing. Namely, therapeutic efficacy In eplilepsy was poor while some
psychotropic side effects were apparant at therapeutic doses. These
observations, together with the fact that phencyclidine sbusers experience
simllar paychotroplic symptoms, has led to the conclusion that uncompetitive
antegoniam of NMDA receptors may not be a promising therapeutic approach.

However, the use of more elaborats electrophysiological methods
Indicates that thers Is no equality between different uncompetitive antaganists
since factors such as the speed of receptor biockede {on-off kinetics) and ths
voltage-dependence of thia effact may determine the phamacodynamic features
in vivo, i.e., therapeutic safety as well. Paradoxically, egents with low to
moderate, rather then high, affinity may be desirable. Such findings triggered u
reconsideration of the concept of uncompetitive antagoniam of NMDA receptors
in drug development [19, 22]. Uncompetitive NMDA receptor antegonists, such
as amantadine and memantine -~ which fulfill the sbove criteria - have been used
clinically for sevaral years in the treatment of Parkinson ‘s dissase and dementla
respectively, and do indeed rarely produce side effects at the therapeutic doses
usad In thelr respective indications.

in view of the above mentionad evidance, we have developed a serles of
novel uncompetitive NMDA receptor antagonists basad on the azabicyclic,
azatricyclic and uuplmcveiic aminocyclohexane structure,
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5-HTs Receptor Antagonists

6-HTs receptors are ligand gated lonotropic recaptors parmaable for
cations. In man 6-HTs receptors show the highast density on enterochromaffin
cells in the gastrointestinal mucosa, which are Innervated by vagal afferents and
the srea postroma of the brain etem, which forma the chemorecaptor trigger
zone.

Since 5-HTa receptors not only have a high density In the area postrema
but also in the hippocampal and amygdala reglon of the Emblc aystem, It has
been sugpusted that 6-HT1 selective antagonists may have peychotropic effects
{Greenshaw & Sliveratone, 1997).

Iindeed, sarly animal studiea suggeated that the 5-HT) receptor
antsgonists, in addition to their well recognized antl-emetic uss, may well be
clinfcally useful In a number of areas. These Include arudety disorders,
schizophrenia, drug and aicohol abuse disorders, depressive disorders, cognitive
disorders, Alzheimer’s disease, cerebeller tremor, Parkinson's dlseass treatment-
related psychosis, pain (migraine and irritable bowel syndrome), and eppetite
disorders.

Neuronel nicotinic receptor antagonists

At present, ten alpha subunits (alpha 1-10) and four beta subunits (bata
1-4) for nicotinic receptors are known. a42 receptors are probably the most
common in the CNS, especially in the hippocampus and striatum. They form
non-sslective cation channels with slowly, incompletely desensitizing cusvents
(type ll}. Homomeric a7 receptors are both pre- and poetsynaptic and are found
in the hippocampus, motor cortax and limbic system ss well as In the peripheral
autonomic nervous systam. These receptors ane characterized by their high Ca**
permeabliity and fast, strongly desensitizing reeponses {typa 1A). Changes
in nicotinic receptors have been Implicated in a number of diseases. Thees
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Include Alzheimer's disease, Parkinaon’s disesss, Tourette's syndroms,
schizophrenla, drug abuse, nicotine abuss, and pain.

Based on the obsarvation that the nicotinio agonist nleotine Iteeif ssems
to have beneficial sffects, drug davelopment so far is aimed st the discovery of
selactive nicotinic agonists.

On the ather hand, It is unclear whether the effects of nicotinic agonlats
In, o.g., Tourstts's syndrome and achizopivenia, are due to activation or
inactivetion / desensitization of nsuronal nicotinic receptors.

The effects of sgoniatas on nauronal nicotinic receptors Is strongly *
dependent on the exposure period. Rapid reversible dessnsitization occure in
millseconds, rundown occurs in seconds, lrreversible insctivetion of a4£2 and
a7 containing receptors occura in hours and thelr upregulstion occurs within
deys. } .

In other words, the effects of nicotinic “"agonista® may In fact be due to
partial agonism, Inectivation and/or desensitizetion of neuronal nicotinic
receptors. In turm, moderate concentrations of neuronal nicotinic receptor
channet blockers could produce the same effects as reparted for nicotinic
agonists In the above mentioned indications.

THE PRESENT INVENTION

It has now been found that certain azabicyclic, szatricyclic and
azaspirocyclic derivetives of aminocyciohexanes have pronounced and
unpredictable NMDA, 6HT», and nicotinic receptor antagonistio activity. Owing
to the aforementioned property, the substances are suited for the trestmant of a
wide range of CNS disorders which involve disturbances of ghitamatergle,
serotoninargic, and nicotinic transmission, iImmunomodulatory effect, and antl-
Infectious diseases properties. These compounda are praferably In the form of a
pharnmacsutical composition thersof whereln they are present togethar with one
or more pharmaceutically-acosptable diuents, carviers, or exciplerts.

4



OBJECTS OF THE INVENTION :

it Is an object of the presant inventian to provide novel pharmaceutical
compounds which are axabicyclic, azatricydlic and azaspiracyclic
aminocyciohaxane NMDA, 6HTa, and nicotinic receptor antagonists and
phammaceutical compositiona thereof. It Is a further object of the invention to
provide a nove! method of treating, eliminating, alleviating, palllating, or amelior-
ating undesirable CNS disorders which Invoive disturbances of glutamatergic,
gerotoninergic, nicotinic transmission, for treating iInmunomodulatory disorders,
and for treating Infectious dissases by empioying a compound of the invention
or a pharmaceutical composition containing the same. An additions] object of
the Invention is the provision of a process for producing the azabicyclic,
azstricyelle and azaspirocyclic aminocycichexana active principles. Yet addi-
tional abjects will become apparent hereinafter, and sl furthar objects will be
apparent to one skilled in the art.

SUMMARY OF THE INVENTION

What we therefore belleve to be comprised by our Invention may be

summarized Inter aiia In the following words:

\©
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A compound selected from those of formula 1,

" R @ R

-

wherein

Rand R’ - R® are each independently selected from straight or branched
chain Cy.o alkyl groups (e.g. methyl, sthyl, propyt or butyf groups), siraight or
branched chain Ca¢ alkenyl groups (e.g. ethenyl or propeny! groupa),
siraight ar branched chaln Ca aliyryl groups (e.g. ethynyl or propynyl
groups), Ce-12 airyt groups (e.g. phenyl or naphthyl groups), substtuted Ce12
aryl groups (a.g. camrying ane or more substituents selected from Ci. alkyl
such as methyl or ethyl, C,.; alkaxy such as methcxy or ethaxy, hydraxy and
halo such as chioro or broma), Ce-12 ary-C1-¢ alkyl groups (e.g. benzyi or
phenethyl groups) and, In the case of R and R - R®, hydrogen atoms;



Zls CHs;

N=Oor1;

Y=CH;

and provided that at Jeast one of R* and R’ are not hydrogen and at least one of R*
mdﬂ'uunotlwﬁugn.n:

or those compounds wherein R and R' combine to form a Cs-Cs alkylens or
alkenylane bridge U-V-W-X, resulting in the structure repressnted by formula 2,

T

whereln X=CHs:
m=0 1,2

orﬂmampwndsmnhﬂandﬂ'eommfofomu&&dkvlemar
alkenylene bridge U-V-W-X, and ring memebers N and Y do not connect to form a
bridge, resulting In the basic structurs represerted by formula 3

:; Hn’u:l

R2
3
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wherein ring member N Is ssturated and ring member Y is saturated or may
combine together with RE to form a carbor-hydrogen bond with the ring carbon to

which It is attached;

Its optical isomers and pharmeceutically-acceptable acid or bass addition salt
thereof;

such a method-of-treating a living animal for alleviation of a condition
whersin the compound is selectsd for Its Immunomodulatory, anti-malarial, antl-
Bomna virus, or anti-Hepatitls C, anti-trypancsomal, and anti-HSV efficacy,
comprising the step of administering to the kiving animal an amount of a
compound selected from those of formula 1,

wherein
R is selacted from tha group conslating of hydrogen, stralght or branched chain



aikyl {C1-Csl, straight or branched chain sfkenyi {C+-Ca}, straight or branched chaln
alkynyl (C2-Cs), aryl, substituted aryl, and arylalkyi;

R' is sslected from tha group consisting of stralght or branched chain alkyl {C1-Ca),
straight or branched chain alkenyl (C2-Cy), straight or branched chain alkynyl {Cs-
Cal, aryl, substituted aryl, and arylalkyl;

R* through R® are independently selected from the group consiating of hydrogen,
straight or branched chein alkyl (C1-Ca), straight or branched chain alkenyl (C+-Ca),
straight or brlnnh-ed chain alkynyl {C2-Cs), aryl, substituted aryl, and arylalkyl;
ZIs CHa;

N=0or 1;

Y=CH;

or those compourxis whersin R and R' combine to form § C»-Cs alkylene or
alkenylane bridge U-V-W-X, resuiting in the structure represented by formula 2,

wherein X=CHz;
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m= or 1, 2:

or thoss compounds wherein R and R' combine to form a Cs-Cs alkylene or
alkenylene bridge U-V-W-X, end ring memebers N and Y do not connect to form a
brldge,mlﬁnginﬂnbldcluuelmam.d-bvfonnula?ﬂ. .

A
HN
J

whersin ring member N Is satureted and ring member Y ls saturated or may
combine together with A6 to form a carbon-hydrogen bond with the ring carbon to
which it is attached;

its optical Isomers and phermaceutically-sccaptabla ackd or bass addition sait
thereof;
which Is effective for alleviation of sald condition;

such a method-of-treating a living animal for alleviation of @ condition
treatable by an NMDA antaganist selected from tha group consisting of
axcitotoxdcity selected from Ischasmia during stroks, trauma, hypoxia,
hypoglycemia, glaucoms, and hepatic encephalopathy,

chronic neurodegenerative disesses selected from Alzhelmer's disaase,
10

\\



vascular demsntia, Parkinson’s disease, Huntington’s dissase, multiple acleroeis,
amyotrophic Iateral sclerosis, AIDS-netwodegenarstion, ollvopontocereballar
atrophy, Touretts's syndrome, motor netrone disease, mitochondrial
dysfunction, Korsskoff syndrome, and Creutzfeldt-Jakob disesse,

other disorders relatad to long term plastio changes In the centrel nervous
system selected from chronic pain, drug tolerance, dependance and addiction
{e.g., opioids, cocaine, bernzodiszepines, nicotine, and alcohol), and

opliepay, tardive dyskinesia, L.-DOPA-induced dyskinesla, schizophrenia,
anxiaty, dspression, aciite paln, spastilty, nd tinnitus,

comprising the step of administering to the fiving animal an amount of &

compound salected from those of formula 1,

whereln
R Is selected from the group consisting of hydrogen, straight or branched chain

BTy

\G
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alkyl {C1-Ca}, struight or branched chain alkenyl {Ca-Ce), stralght or branched chain
alkynyl (C2-Cs), aryl, substituted aryl, and arylalkyl;

R! is sslected from the group conalsting of straight o branched chain alkyl (C1-Ca),
straight or branched chain alkenyl (Ca-Cs), straight or branched chain alkynyl {Cs-
Ca), aryl, substituted aryl, and arylalkyl;

RA? through R* are indepsndently eelected from the group consleting of hydrogen,
straight or branched chain alkyl (C1-Cs), straight or branchad chaln
alkenyl (Cs-Ca, stralght or branched chain alkynyl (Cs Ca), aryl, substituted aryl, and

arylakyl;

Zis CHsx;
N=0Oor1;
Y=CH;

or those compounds whereln R and R' combine to form & C»Cs alkylene or
alkenylene bridge U-V-W-X, resulting In the structure represented by formula 2,

N’UW
W

12

\7



wherein X =CHa;
m= o. 1( 2;

or those compounds wherein R end R' combine to foom a C»-Cs alkylene or
alkenylens bridge U-V-W-X, and ring memebera N and Y do not connect to form a
bridge, resulting, in the basic structure represented by formula 3,

/Um

muhﬂngmrqbeersmuiedandmgmherllmmdorimv
combine togather with RS to form e carbon-hydrogen bond with the ring carbon to
which It le attached;

its optical Isomers and pharmaceutically-acceptable acld or base addition salt
thersof; '
which Ia effective for allsviation of said condition;

such & method-of-tresting a living antmal for aileviation of & conditian
weatable by a 5HTs receptor antagonist, comprising the step of administering to

the living animal an amount of s compound sslectsd from those of formula 1,
13

\8
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whereln )

R ls selected from the group consisting of hydrogen, straight or branched chain
alkyl {C1-Cs), straight or branched chain alkenyl (Ca-Cs), stralght or branched chain
alkynyl (Cx-Ca), aryl, substituted aryl, and arylalkyl;,

H‘hulechdi.‘mmﬂlogmupwﬁsﬁngutmnwm-dchﬁidkvlwr&h
straight or branched chain alkenyl (C2-Cs}, strulght or branched chein alkynyl {Cs-
Ca), aryl, substituted aryi, Ind arylalkyl;

R* through R* are independently ssiected from the group consisting of hydrogen,
straight or branched chain alkyl (C1-Cs), straight or branched chaln alkenyl (Cs-Cal,
stralght or branched chain alkynyl {Cs-Cs), aryl, substituted aryl, and arylalkyi;

Zls CHx;
N=0or1;
Y=CH:

or thoas, compounds wherein R and R' combine to form a C>-Cs alkylens or
4



alkanylene bridge U-V-W-X, resulting In the structure represented by formula 2,

pam

s

wherein X=CH;
m=0, 1, 2;

" or those compounds wherein R and R' combine to form a Cs-Cs alkylene or
ummmu—v-ﬁr—x.mﬁmumvmmmmm-

m,mhmmmmwfonnms.

wherein ring member N ie satureted and ring member Y is saturated or may
combine together with RG to form a carbon-hydrogen bond with the ring carbon to
which it Is attached;

its optical lsomera end pharmeceutically-acceptable acld or base addition salt

thereof;
16
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which Is effectiva for alleviation of aald condition;

such a method-of-treating a living animal for alleviation of a condlition
treatable by a nsuronal nicotinic receptor amagonist, comprising the step of
administaring to the living animal an amount of a compound aslected from those

of formula 1,

wherein

R Is selectad from the group consisting of hydrogen, straight or branched chain
slkyl (C-Ca), straight or branched chain alkery! {Cx-Cal, straight or branched chain
alkynyl {C2-Csd}, aryl, substituted aryl, and arylalkyl;

R' Is selected from the group conslating of stralght or branched chain alky! (C:-Ca),
straight or branchad chain alkenyl {C2-Ca), straight or branched chain alkynyl (Ca-
Cal, aryl, substituted aryl, and arylalkyi;

R* through R® sre independently selected from the group consisting of hydrogen,
18



straight or branched chain alky! {C1-Cs), stralght or branched chain alkenyl (Ca-Cs),
straight or branched chain alkynyl {C2-Cs}, aryl, substituted aryl, and arylalkyl;

Zis CHx
N=0or 1;

Y=CH;

or those compounds wherein R and R' combine to form & Cs-Cu alkylene or
alkenylene bridge U-V-W-X, resulting in the structure represented by formula 2,

N

wherein X=CHz;

m=(,1,2;

or those compounds wherein R and R' enm-Hne to form a Ca-Cs alkylene or
alkenylene bridge U-V-W-X, and ring memebers N and Y do not connect to form a
bridge, resulting in the basic structure represented by formula 3,

12
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H ’U‘Y
W

R4 m

wherein ring member N is saturated and ring member Y Is saturated or may
combine together with R6 to form a carbon-hrydrogen bond with the ring carbon to
which it is ettached;

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

such a method-of-treating a living enimal for alleviation of a condition
tregtable by a 5HTs antagonist selected from the group consisting of anxdety
disorders, depressive disorders, Schizrophrenia and treatment related paychosis,
drug and aloohol abuse disorders, cognitive disorders, Alzheimer'e dissass,
Parkinson’s disease, cersbellar tremor, migraine, appetite disorders,
inflammatory bowel syndrome {IBS), and emesis, comprising the step of
administering to the Bving animal en emount of a compound selsctsd from
thosa of formula 1,



wherein

R le selocted from the group consleting of hydrogen, straight or branched chain
alkyl {C1-Cd}, straight or branched chain alkenyl {Cs-Ca), stralght or branched chain
alkynyl (Cx-Ca), aryl, substituted eryl, and arylslkyt;

R’ Is sslectad from the group conalsting of straight or branched chaln alkyl (C1-Ca),
straight or branched chaln alkenyl {Ca-Ca), straight or branched chain alkynyl (Ca-
Cs), aryi, substituted aryl, and arylalkyl;

R? through R® are independently selected from the group consiating of hydrogen,
straight or branched chein alkyl {C1-Ca), straight or branched chain alkenyl (Ca-Cs),
straight or branched chain alkynyl (C+-Ce), aryl, substituted aryl, and arylalkyl;

2is CHa;
Nm=Dor 1;
Y=CH;

or thoss compounds wherein R and R' combina 10 form a Cs-Cs alkylene or

19
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alkenylens bridge U-V-W-X, resulting in the structure represantsd by formula 2,
' U
-
X';I'
:Q( "
R2
2

wherein X=CHz;

m=0,1,2;

or those compounds wherein R and R' combine to form a C»Cs alkylene or
»

alkenylene bridge U-V-W-X, and ring memebers N and Y do not connsect to form a

bridge, resulting in the basic structure represanted by farmula 3,

wherein ring member N is saturated and ring mamber Y is saturated or may
combine together with Rb to form a carbon-hydrogen bond with the ring carbon to

which It is attached:

its optical lsomers and pharmaceutically-acceptable scld or base addition sait
thereof;

which Is effective for alleviation of said condition;
20



such a method-of-treating a living animal for alleviation of a condition
treatable by a newronal nicotinic receptor antagonist sslected from the group
conslsting of Tourette’s syndrome, anxiety disorders, Schizophrenia, drug
abuse, nicotine abuse, cocaine abuse, dyskinesla (Morbus Huntington, L-DOPA-
induced), attention deficit hyperactivity disorder (ADHD), Alzheimer's disease,
Parkinson’s disease, and pain, comprising the step of administasing to the fiving
animal an amourtt of a compound selected from those of formula 1,

wherein

R is selectad from the group consisting of hydrogen, streight or branched chain
alkyl {C1-Ca), straight or branched chaln all:e;wl (C2-Ca), stralght or branched chaln
alkynyl (C+-Ca), aryl, substituted aryl, and arylalkyl;

R'ls selocted from the group consisting of straight or branched chain alky! {C1-Ca),
stralght or branched cheln alkenyl {Cs-Ca), straight or branched chaln slkynyl {Cs-

Cs), aryl, substituted aryl, and arylalkyl;
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R? thro_ugh R® are independently selected from the group consisting of hydrogen,
straight or branched chein slkyl [(C1-Ca), straight or branched chain alkenyl {C>-Ca),
straight or branched chain alkynyl (C2-Ca}, aryl, substituted aryl, and arylalkyi;

Zis CHz;
N=Qor1;
Y =CH;

or those compounds wherein R snd R' combine to forrn a Ca-Cs alkylene or
alkanylens bridge U-V-W-X, resulting in the structure reprssentsd by formula 2,

wherein X=aCHs;

m=0,1,2;

or those compounds wherein R and R' combine to form a Cs-Cs alkylense or
alkenylene brkige U-V-W-X, and ring memebers N and Y do not connect to form a

bridge, resulting In the basic structurs representad by formula 3,



)

R4 ad

wherein ring member N is asturated and ring member Y is setursted or may
combine together with R6 to form a carbon-hydrogen bond with the ring carbon to
which It Is attached;

- iﬁopﬂcdhumwphmmuﬂeallvmbb_uldﬂbuoddlﬂmdt
thereof;
which ls effective for allsvistion of sald condition; and

such a pharmacsutical composition conslsting of a compound sslected from
those of formula 1,

wherein

R is selected from the group conalsting of hydrogen, straight or branched chain
alkyt (C1-Ca), straight or branched chain atkenyl (C2-Cs), stralght or brenched chain
alkynyl {C2-Cs), aryl, substituted aryl, and arylalkyl;
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R! is sslected from the group conslsting of atraight or branched chain alky! (C1-C_|-).
straight or branched chain alkenyl {Cs-Cs}, straight or branched chain alkynyl {Ca-
Ca), aryl, substituted aryl, and arylalkyi;

R? through R* are independentiy selected from the group canslsting of hydm.gan,
straight or branched chaln alkyl (Ci-Ca), straight or branched chain alkenyl (C2-Cal,
straight or branched chain alkynyl {Ca-Ce), aryl, substituted aryl, and arylalkyl;

or those compounds wherein R and R' combine to form a Cs-Cs alkylene or
alkenylene bridge U-V-W-X, resulting in the structure represanted by formula 2.-

U
N’\Y
w

R4 m

wherein X=CHa;

me 0. 1' 2:
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or those compounds whereln R and R' combine to form a CxCs alkylene or
alkenylene bridge U-V-W-X, and ring memebers N and Y do not connect to form a
bridge, resulting in the basic structure represented by formula 3,

u
HN
N

wherein ring member N Is saturatad and ring member Y is saturated or may
“

combine together with Rb to form a carbon-hydrogen bond with the ring carbon to

which it is attached;

lpcpﬂcaliumnmnndphamewﬂuﬂv-umpﬂbhaddorbucaddiﬁonalt
thereof:
in combination with one or more pharmaceuticelly-acceptable diluents, -

exciplents, or camiers.

DETAILED DESCRIFTION OF THE INVENTION

The following detalls and detalled Examples are given by way of
llustration only, and ara not to be construed as limiting.
Overall synthstic schems and table for the 6-Azabicyclo[3.2.1]octanes

{bslonging to structure of formula 1 of the Summary):

<0
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Table1
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H
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Ms | Me | CH
Mo | Ph | CH

n’

6-Azabicyclo[3.2.1Jootanes 1-1 to 1-8

nl

Mo | Me

1-1

i

1-3

14

15

1-6
1-7

1-8
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Example 1.

1.ex0-3,5-Trimeathyl-8-azablcyclo[3.2. 1Joctane hydrochloride {1-1).

a) 1,ex0-3,6-Trimethyl-8-azablcyclo[3.2.1)oct-6-ene (5-1).

A mixture of of 1,3,3, trans-B-tetramethylcyclohexanamine (4-1) (3.88 g, 26
mmoi), K2COs (28 g, 0.2 mol} and iead tetraacetats {22.2 g, 60 mmol} Iin dry
benzens {126 ml} was stirred for 3 h while bolling at reflux. Then It was cooled
with Ice water and flitered. The precipitate was washed with diethyl sther and the
filtrate evaporated under reduced pressure. The oily residue was separasted by
column chrometography on sllica gel (dichlorometane - /so-propyl alcohol, 20 : 1,

10 : 1). A frectlon with Rf 0.7 [E1OAc} was collect;'ad to give after concentration

" under reduced pressure 1.0 g {26%) of imine 6-1 as an amber oil..

H NMR (CDCls, TMS) 3: 0.88 {3H, d, 8 Hz, 3-CHa), 0.90-1.80 (7H, m, ring CH);
1.12 (3H, 8, 1-CHa); 1.34 (3H, 8, 5-CHa) and 7.36 ppm (1H, s, HC=).

b) 1,ax0-3,6-Trimethyl-6-axabicyclo{3.2.1]octane hydrochloride (1-1).

A solution of imine -1 (0.8 g, 5.3 mmol} in MeOH (2 ml) was added dropwise to a
suspension of sodium borohydride (0.4 g, 10.6 mmol) in MeOH {8 ml). The mixture
was stirred at room temperature for 24 h, then 10 ml of 5% aqueous NeOH was
added. The mixture was extracted with diethyl ether. The organic phase was
washed with saturated agqueous NaCl and driad ovar NaOH pellets. The filtered
solution was treated with dry HCI solution in diethyl ether, evaporated under
reduced pressure and the residue was recrystaliized from dry CHsCN ta give

compound 1-1 as a colorless solid (0.33 g, 35%).

28
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'H NMR (CDCls, TMS) 8: 0.9.6 (3H, d, 8 Hz, 3-CHa}, 0.95-1,16 (1H, m, 2-CH); 1.11
(3H, 8, 1-CHa); 1.41 (1H, d, 12.4 Hz, 8-CH); 1.55-1,70 (1H, m, 2-CH}; 1.67 (3H,
s, 5-CHa); 1.70-1.90 (2H, m, 4-CH and 8-CH); 2.00-2.30 (2H, m, 3-CH and 4-CH);
3.00-3.25 (2H, m, 7-CH2) and 9.30-9.86 ppm (2H, br s, NHz*).

Example 2.

B-Ethyl-1,ax0-3-dimethyl-8-azablcyclo[3.2.1]Joctane hydrochloride (1-2).

a) 1-Azido-1-ethyl-3,3,trans-6-trimethylcyciohexane (7).

A cooled {~0 °C) mixture of 1-ethyl-3,3, trans-b-trimethylcyclohexanol {8) (3.3 g,
18.1 mmol), sodium azide {2.36 g, 36.3 mmol) and trifluoroacatic acid (10.7 ml) in
chloroform (50 ml) was stirred for 24 h, Then it wal;\lnade basic by diluted aqueous
ammonla addition. The organic phase was separated, washed with water and dried
ovar K2COa, Fltration and solvent evaporation under reduced pressure gave an olly
residue which was separated I3v flash chromatography on silica gel eluting with
light petroleum ether to give azide 7 (2.0 g, 569) as light colorless oll.

'H NMR (CDCls, TMS) 8: 0.84 (1H, d, 14 Hz, ring CH); 0.85-2.156 (8H, m, ring CH
and Et-CHa); }; 0.90 (3H, d, 7 Hz, 6-CHa); 0.92 (3H, 8, 3-CHsw); 0.97 (3H, t, 7.5

Hz, Et-CHa} and 1.10 ppm (3H, 8, 3-CHa).

b) 1-Ethyl-3,3,trans-5-trimethylcyclohexanamine (4-2).
Azide 7 {1.97 g, 10 mmol) solution in diethyl ether (10 mi) was added dropwise to
a suspension of lithium aluminum hydride {1.13 g, 30 mmol} In dlethyl ether {30

mi). The mixture was stirred for 20 h at room temperature. Then it was carefully
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quenched with 10% aqueous NaOH. The organic phase was separated and the
aqueous phase extracted with dlathyl sther. The combined organic phases were
washed with saturated aqueous NaCl and dried over NaOH. Filtratlon and solvent
avaporation under reduced pressure gave amine 4-2 (1.36 g, 80%) as an oil.

'H NMR (CDCls, TMS) 8: 0.56-2.16 (9H, m, ring CH and.£t-CHa); 0.88 (3H, s, 3-
CHasa); 0.89 (3H, d, 6.6 Hz, 6-CHa); 0.89 (3H, t, 7 Hz, Et-CHa) and 1.12 ppm (3H,
8, 3-CHau).

¢} G-Ethyl-1,exo-3-dimethyl-6-azableyclo[3.2.1]octane hydrochloride (1-2).
Prepared in 30% yisld-from Imine b-2 according to procedure described in Example
1b. Colorless solid. h

H NMR (CDCls, TMS) 8: 0.96-1.16 {7H, m, ring CH, 3-CHa and CH»-Et); 1.12 (3H,
8, 1-CHa); 1.48 (1H, d, 13.8 Hz, 8-CH); 1.65-1.78 (3H, m, ring CH and CHa-Et);
1.84-2.04 (2H, m, ring CH) and 2.04-2.28 {2H, m, 4,8-CH); 3.14 {2H, m, 7-CHa)
and 9.40 ppm (2H, br 8, NHa*).

d) 5-Ethyl-1,ex0-3-dimethyl-6-azabicyclo[3.2.1]oct-8-ene (6-2).

Prepared in 32% yield from amine 4-2 according to procedure described in Example
1a. An oil. .

H NMR (CDCh, TMS) 8: 0.82-0.986 (1H, m, 1ing CH); 0.91 (3H, d, 6 Hz, 3-CHa},
0.94 (3H, t, 7.5 Hz, Et-CHs); 1.16-1.75 (BH, m, ring CH); 1.16 (3H, s, 1-CHa);

1.71 (2H, q, 7.6 Hz, Et-CHa) and 7.38 ppm (1H, 8, HC=).
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Example 3.

sxo-3-Ethyl-1,6-dimethyl-8-azabicyclo[3.2,1]octane hydrochloride {1-3).

8) tort-Butyl trans-6-ethyl-1,3,3-trimethylcyclohexyicarbamate {8-1).

To a solution of 1,3,3-trimethyl-trans-6-ethylcyclohexanamine hydrochloride (4-3)
(1.54 g, 7.6 mmol) in THF {20 ml) was added NaxCOs {3.18 g, 30 mmol) and the
mixture was stirred for 30 min. Then it was cooled with Ice water, di-tert-butyl
dicarbonate (1.7 g, 7.66 mmol} was added and stirring was continued for 20 h.
Water was added and the mixture was twice extractad with diethyl ether. The
combined extracts were washed with saturated agueous NaCl, dried over MgSOs
and eveporated. The solid rasidua- was treated with hexane, filtered and washed
with hexane.to give carbamate 8-1. Additional amount of B-1 was isolated after the
filtrate was evaporated and treated with acstonitrile. Carbamate 8-1 (1.18 g, 67%)
was abtained as a colorless solid with mp 70-71 *C.

'H NMR (CDCls, TMS) 8: 0.65-1.86 {7H, m, CH2-Et end ring CH); 0.88 (3H, t, 6.6
Hz, CHa-Et); 0.88 and 0.99 (both 3H, s, 3,3-CHs); 1.42 (8H, s, t-Bu);

1.85 (1H, dq, 13.5 and 2.5 Hz, 8-CHay); 2.24 (1H, d, 14 Hz, 2-CHw) and 4.30 ppm

{1H, br 8, NH).

b} tert-Butyl exo-3-sthyl-1,6-dimethyl-6-azabicycio[3.2.1loctane-8-carboxylate
{9-1).
To a mixture of carbamate 8-1 (1.06 g, 3.86 mmef) and lodine {1.96 g, 7.7 mmol)

in dry benzene (35 ml) was added lead tetraacetate (3.92 g, 8.85 mmol) in one

i
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portion. The mixture was stirred while boiling at reflux for 4 h then cooled with ice

water and flitered. The precipitate was washed with disthyl ether and the fiitrate °

carefully washed with saturated aquec;ua potassium metabisuifite followed by
saturated aqueous NaHCOs. The organic phese was washed with saturated
aqueous NaCl, dried over MgS04 and evaporated. The residue was purified by flash
chromatography on sitica gel {light petroleum ether - ethyl acetate, 20:1) to give
compound 9-1 {0.78 g, 73%) aa a colorless oil.

'H NMR {CDCls, TMS) 3: 0.86 (3H, t, 8.6 Hz, CHs-Et); 1.00 (3H, s, 1-CHa); 1.00-
1.80 (7H, m, CH=-Et and ring CH); 1.46 (12H, s, t-Bu and 5-CHs); 1.956-2.45 (2H,
m, ring-CH); 3.08 and 3.36 ppm (both 1H, d, 11 Hz, 7-CHa).

¢) exo-3-Ethyl-1,5-dimethyl-8-azablcyclo[3.2. 1]loctane hydrochloride {1-3).
Carbamate 9-1 {0.73 g, 2.7 mmol) was added to a solution of trifluoroacetic acid
(3mlin dichloromc;hane {15 ml} and the mixture was stirred at room temperature
for 10 h. The eolution was evaporated under reduced presaure and the resldue was
treated with 10% aqueous NaOH (5 mi) and extracted with diethyl ether. The
extract was washed with saturated aqueous NaCl and dried over NaOH. The
filtered solution was treated with dry HCI solution in diethy! ether. The solvent was
evaporated under reduced pressure and the residue waes treated with dry
acetonitrile to give amine hydrochloride 1-3 as colorjess solid {0.34 g, 82%).

'H NMR (CDCls, TMS) &: 0.85-2.45 {9H, m, 2, 4, 8- CHs, 3-CH and CHa-Et); 0.90
(3H, t, 7 Hz, CHs-Et); 1.12 { 3H, 5, 1-CHs); 1.69 (3H, s, 5-CHa); 3.13 {2H, t, 6 Hz,

7-CHz) and 9.55 ppm (2H, br 5, NHs2*).

~A7
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Example 4.

1,3,3,6-Tetramethyl-6-azableyclo [3.2.1]octane hydrochloride {1-4).

a) tert-Butyl 1,3,3,5,6-pentamethylcyclohexyicarbamate {8-2).

Prepared In 70% yield from 1,3,3,6,5-pentamethylcyclohexanamine hydrochloride
(4-4) eccording to the procedure described in Example 3a. Purifled by flash
cﬁromatographv on sllica gel {light petroleum ether — ethyl acetate, 20:1). A
coloriess oil.

'H NMR (CDCls, TMS) 8: 0.87 {8H, s, 3,6-CHaw); 0.90-1.45 (4H, m, 4-CHz and
2,8-CHa); 1.12 (6H, 8, 3,5-CHaa); 1.27 (3H, 8, 1-CHa); 1.42 (9H, s, t-Bu); 2.24
(2H, d, 16 Hz, 2,6-CHe) and 4.30 ppm (1H, br 5, NH). '

b} tert-Butyl 1,3,3,6-tetramethyl-8-azablcyclo[3.2.1]octane-8-carboxylats (9-2).
Prepared in 48% yield from carbamate 8-2 according to the proc'odure described In
Example 3b. A colorless oil.

'H NMR (CDCls, TMS) 8: 0.91, 0.94 and 0.99 (total 8H, ell s, 1,3,3-CHz); 0.80-
1.76 (6H, m, ring CH); 1.34 and 1.52 (totel 3H, both s, 5-CHa); 1.41 and 1.44
(total 8H, both s, t-Bu); 1.91 and 2.09 (total TH, both d, 14.6 Hz, 8-CH); 3.00 and
3.28 (one rotamer); and 3.03 and 3.33 (another rotamer; total 2H, all dd, 11 and 2
Hz, 7-CHa).

e¢) 1,3,3,6-Tetramethy}-6-azabicyclo [3.2.1]octane hydrochloride {1-4).

Prepared in 88% yield from carbamate 9-2 according to the procedure described In
Example 3c. Colorless solid. '"H NMR {CDCls, TMS) 8: 1.00, 1.13 and 1.2-9 (total

9H, s, 1,3,3-CHs); 1.26-1.66 (4H, m, 2-CHz and 4,8-CH}; 1.64 (3H, s, 6-CHa);
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.1.81 (1H, dt, 12.4 and 2.3 Hz, 4-CH); 2.21 (1H, d, 14.5 Hz, 8-CH); 3.10-3.40
{2H, m, 7-CHa); 9.10 and 9.90 ppm (total 2H, both br 8, NHz*).

Example B.

1,3,3,6,6-Pentamethyl-8-azabicyclo [3.2.1]octane hydrochloride {1-5).

a) Methyl 1,3,3,5-tetramethyl-8-azablcycio[3.2.1)octans-8-carboxylate (11).
Prepared in 60% yield from methyi 1,3,3,5.6-pentamethylcyclohexylcarbamate {10}
according to the procedure describad In Example 3b. A colorless ofl.

'H NMR (CDCls, TMS) 8: 0.87 ant-l 0.98 (total 8H, both s, 1,3,3-CHa); 1.00-1,.70
{4H, m, 2-CHa and 4,8-CH); 1.33 and 1.48 (total 3H, both 8, 1-CHa); 1.70-1.20
(2H, m, 4,8-CH); 3.04 and 3.34 {major rotamer) and "3.10 and 3.39 (minor rotemer;
total 2H, all dd, 11.6 and 1.5 Hz, 7-CHa); 3.68 (major} and 3.684 (total 3H, both s,
OCHs).

b} 1,3,3.5.6-Pentamethyl-8-azablicyclo [3.2.1]octane hydrochloride (1-5).

A solution of carbamate 11 {1.0 g, 4.44 mmol) In diethyl ether (10 ml) was added
to a suspenslion of lithium aluminum hydrids {0.34 g, 9 mmol) In dlethy! ether {26
. mi). The mixture was stirred for 20 h at room tempsrature. Then it was cooled with
ice water and carefully quenched with 10% aqueous NaOH. The organic phase was
separated and the aqueous phase extracted with diathyl ether. The combined
organic phases were washed with saturated aqueous NaCl end drled over NaOH.
Fiitered solution was treated with an excess amount of dry HCI solution in diethyl
ether. The solvent was evaporated under reduced pressure and the residus was

treated with dry acetonitrile and diethyl ether (2:1), and cooled In refrigerator for
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24 h. The precipitate was filtered and washed with dlethyl ether to give amine

hydrochloride 1-5 {0.25 g, 26%) as a colorless solid.

'H NMR (CDCls, TMS) 8: 1.03, 1.09, 1.16 and 1.22 (total 8H, all 8, 1, 3,3-CH2);
1.44 (3H, s, 5-CHi); 1.50-2.50 {BH, m, 2, 4, 8- CHz}); 2.73 (d, 6 Hz} and 2.80
{total 3H, d, 5.5 Hz, N-CHa); 2.56 {m) and 2.94 (total 1H, dd, 12 and 6 Hz, 7-CH};
3.73 (dd, 12 and 8.5 Hz} and 4.07 {(total 1H, dd, 13 and 7 Hz, 7-CH); 9.50 and
10.80 ppm (total 1H, br 8, NH*}.

Example 6.

B-Ethyl-1,3.3-trimethyl-8-azablcyclo[3.2.1]loctanse h\ydmchloridn (1-6).

a) 5-Ethyl-1,3,3-trimethyl-8-azablcyclo[3.2. 1]oct-8-ene (6-3).

Prepared in 28% yield from 1-ethy!-3,3,6,5-tetramethylcyclohexanamine (4-5)
according to the procedure described in Example 1a. An oil.

'H NMR (CDCls, TMS) 8: 0.93 (3H, s, 3-CHs); 0.94-13H, t, 7.4 Hz, Et-CHa); 0.98
{3H, s, 3-CHa); 1.16 (3H, s, 1-CHs); 1.20-1.50 (6H, m, ring CH); 1.67 (1H, dt,
12.4 and 2 Hz, ring CH); 1.89 {2H, dq, 7.5 and 2.8 Hz, Et-CHa) and 7.47 ppm {TH,
s, HC=).

b) 6-Ethyl-1,3,3-trimethyl-8-szablcyclol3.2.1]octane hydrochioride (1-8).
Prepared In 33% yield from imine 6-3 according to the procedure described in
Example 1b.

COI;:rlau solid.

'H NMR (CDCls, TMS) 8: 1.01 (3H, &, 3-CHa); 1.03 (3H, t, 7.6 Hz, CHs-Et); 1.13

and 1.31 {both 3H, s, 1,3-CHs); 1.25-1.35 (1H, m, ring CH); 1.35-1.85 {4H, m,
36
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CH=zEt and ring CH); 1.89 (1H, d, 12 Hz, 2-CH}; 1.82-2.12 {2H, m, 4,8-CH}; 3.05-
3.45 (2H, m, 7-CH;): 9.05 and 9.85 ppm (both 1H, br s, NHa*).

Example 7.

1, ex0-3,6, axo,endo-7-Tetramethyl-6-azabicyclo[3.2. 1]octane hydrochloride (1-7).
a) tert-Butyl cis-3-ethyl-1,3,trans-b-trimethylcyclohexylcarbamate (8-3).
Prepared In 81% vyield from 1,3,5-trimethyl-c/s-3-ethyicyciochexanamine
hydrochloride (4-8) according to the procedure described In Example 3a. Purified by
flash chromatography on sillca gel {light pet-rnleum ether — athyl acetate, 20:1). A
colorless oll.

'H NMR (CDCla, TMS) &: 0.63 (1H, d, 12.6 Hz, rlnﬁ CH); 0.70-0.90 {tH, m, ring
CH); 0.79 (3H, t, 7.5 Hz, CHs-Et); 0.86 (3H, d, 6.4 Hz, 5-CHa); 1.28 (3H, s, 3-
CHa); 1.26-1.86 {(8H, m, ring CH and CHa2-Et); 1.41 (9H, s, t-Bu); 1.52 {3H, s, 1-
CH;}: 2,36 {1H, d, 12.6 Hz, 2-CH) and 4.31 ppm (1H, br 3, NH).

tert-Butyl 1, exo0-3.6, exo,endo-7-tetramethyl 6-axablcyclo[3.2.1]octane-6-
carboxylate {9-3).
Prepared in 657% yield from carbamate 8-3 according to the procedure describad in

Example 3b. A colorless oll.

'H NMR {CDCls, TMS) 8: 0.60-1.86 (8H, m, ring CH); 0.85-1.16 {(6H, m, 1,3-CHa);
1.36-1.55 {6H, m, 5,7-CHa); 1.45 (9H, s, t-Bu); 2.06 and 2.27 (total 1H, m, ring
CH); 3.38 and 3.67 ppm {total 1H, m, 7-CH).

1, ex0-3,6, m,mdo-7-Tetramethyl—B—azablcyclo[3_.2.1]octane hydrochloride {1-7).
Prepared In 70% yield from carbamate 9-3 according to the procedure described in

Example 3c. A colorless solid.

I\
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'H NMR (CDCla, TMS) 8: 0.96 (3H, d, 5.8 Hz, 3-CHs); 1.00 (3H, s, 1-CHa); 1.00~
1.15 (1H, m, 2-CH}; 1.36 (1H, d, 12 Hz, 8-CH); 1.43 {3H, d, 7.4 Hz, 7-CHs); 1.66-
1.76 {2H, m, 2-CH and 4-CH}); 1.82 (3H, s, 6-CHa): 1.90 {1H,

d, 12.6 Hz, 8-CH); 2.16-2.36 (2H, m, 3-CH and 4-CH); 3.65 {1H, m, 7-CH); 9.00

and 9.95 ppm (total 2H, both br s, NHa*).

Exampla 8.

1, ax0-3,5-Trimethyl-ax0, ando-7-phenyl-8-azablcyclol3.2. 1]octane hydrochlorids
(1-8).

a) 3-Banzyl-3.5-dimethylcyclohexanone (13). .
To a cooled {-20 °C) 1M benzylmagnesium bromide solution in diethyl ether (60 ml}
under argon was added CuCl! {0.52 g, 6.3 mmol) and the mixture was stirred for b
min. Then a solution of 3,6-dimethyl-2-cyclohexen-1-one (12) {4.4 g, 35.1 mmol) in
diethyl ether (16 ml} was added dropwise kesping the temperature below —10 *C.
The mixture was stirred for 2 h and quenched with 10% aqueous acetic acid (40
mi). The organic layer was separated, washed with water, saturated agueous
NaHCOs and saturated aqueous NaCl, and dried over MgSQs. Filtration and
concentration /n vacuo afforded oily residus what wae separated by flash
chromatography on silica gal {light petroleum ether — ethyl acetats, 10:1).
Cyclohexanone 13 (4.0 g, 63%) was obtained as & coloriess oil.

'H NMR {CDCls, TMS) 5: 0.92 (3H, s, 3-CHa); 1.06 {3H, d, 6 Hz, 5-CHa), 1.10-2.46

N
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(7H, m, ring CH); 2.42 and 2.56 (total 2H, both d, 13 Hz, CHzPh) and 7.05-7.36
ppm (5H, m, Ph).

b} c/»-3-Benxzyl-1,3,trans-b-tiimethylcyclohexanol (14).

A solution of ketone 13 (3.9 g, 18.1 mmol) in diethyl ather (10 ml) was added
dropwise to 1M MeMgl in diethyl ather {40 ml). The mixture was stirred for 1 h at
room temperature. Etheral extract obtalned after traditional workup for Grignard
reactions was dried over NaaSOs, filtered and evaporated to give an oily resldue
what was purified by flash chromatography on silica ge! {light petroleum ether —
ethyl acetate). Cyclohexanol 14 (3.2 g, 76%) was obtained as a colorless oil.

H NMR (CDCis, TMS) &: 0.75 (3H, s, 3-CHa); 0.96-1.26 {3H, m, ring CHI; 0.92
(3H, d, 8.6 Hz, 5-CHa), 1.23 [3H, 8, 1-CHs); 1.45-1.76 (3H, m, ring CH). 2.0B-
2.25 (1H, m, 5-CH); 2.77 and 3.04 {both 1H, d, 13 Hz, CH2Ph) and 7.05-7.36 ppm
{6H, m, aryl CH).

¢) N-cis-3-Benzyl-1,3,trans-5-trimethylicyclohexyl)-2-chloroacetamide {16).
Sulfuric acid (2.1 ml, 3.83 g, 39 mmol) was added dropwiss to a stirred solution of
cyclohexanol 14 (3.0 g, 13 mmol) and chloroacetonitrile (4.0 g, 52 mmol) in acetic
acid {2.1 ml) while cooling with ice water. The mixture was atirred for 24 h at room
temperature then poured into ice water {10 ml}). The mixture was neutralised with
20% aqueous NaOH and extracted with diethyl ether {(3x15 mi). The combined
organic phases were washed with aaturated aqueous NaCl and dried over MgS0s.
The extract was filtered and the solvent evaporated. The residus was purified by

flash chromatography on silica gel eluting with a mixture of light petroleumn ether
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and ethyl acetate (10: 1) to give amide 16 {1.32 g, 33%) as a coloriess oil.

'H NMR {CDCls, TMS) &: 0.73 {3H, s, 3-CHa); 0.90-1.40 {(3H, m, ring CH); 0.88
(3H, d, 6.6 Hz, 6-CHa), 1.42 (3H, 8, 1-CH1); 1.63 (1 .H. m, ring CH); 1.80-2.06 {1H,
m, 6-CH); 2.12 (1H, dq, 13.8 and 3 Hz, 8-CH); 2.33 (1H, d, 12.7 Hz, CHaPh); 2.61
{1H, dt, 16 and 2,2 Hz, 2-CH); 3.17 {1H, d, 12.7 Hz, CHaPh); 3.95 and 3.98 {total
2H, both s, CH2CO); 6.62 (1H, br s, NH) and 7.00-7.36 ppm (6H, m, eryl CH).
d) ofs-3-Benzyl-1,3,trans-B-trimethyicyclohexanamine hydrochloride (4-7).

A solution of amide 156 {0.82 g, 2 mmol) and thiourea {(0.18 g, 2.4 mmol) in a
mbeturs of ethanol (b ml) and acstic acid (1 mi} was refiuxed for 10 h. The reaction
mixture was cooled to room temperature and 20 n;l of 10% aqueous NaOH was
added while stirring. The resulting mixture was extracted with diethyl ether {3x 10
mi}. The combined extracts were washed with saturated aqueous NaCl, dried over
NaOH, flitered and treated with dry HCI solution In dlethyl ether. The solvent was
evaporatad under reduced pressure and the residue treated with dry dlethyl ether to
give amine hydrochloride 4-7 {0.33 g, 36%) as a coloriasa solid.

'H NMR (CDCls, TMS) 8: 0.88 (3H, d, 8.6 Hz, 5-CHs); 0.70-1.30 (3H, m, ring CH);
0.73 (3H, 8, 3-CHa); 1.28 i3H, 8, 1-CHs); 1.60 ({1H, d, 16.4 Hz, ring CH); 1.60-
1.86 (1H, m, ring CH); 2.06 (1H, d, 16 Hz, ring CH); 2.15-2.60 {1H, m, 6-CH);
2.47 and 3.33 (both 1H, d, 12.8 Hz, CH:Ph); 7.00-7.36 (6H, m, aryl CH} and 8.42
ppm {3H, br s, NHs*).

e} 1. axo-3,5-Trimethyl-7-phenyl-8-azablcycio[3.2.1]oct-6-ene (6-4).

Preparad in 40% yield from free amine 4-7 according to the procedure described in
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Example 1a. An oil.

'H NMR (CDCls, TMS) &: 0.94 (3H, d, 6.6 Hz, 3-CHs); 0.90-1.15 (2H, m, ring CH);

1.28 (3H, s, 1-CHa); 1.30-1.90 (5H, m, ring CH}); 1.43 {3H, s, 6-CHs) and 7.30-

7.66 ppm (6H, m, aryl CH).

f) 1, exo-3,6-Trimethyl-exo,endo-7-phenyl-8-azabicyclof3.2.1]octane

hydrochloride (1-8).

Preparad In 33% vyield from imine 5-4 according to the procadure described in

Example 1b.

Colorless solid.

'H NMR (CDCls, TMS) 8: 0.76-1.96 {4H, m, ring CHi: 0.86 (3H, d, 5,8 Hz, 3-CHa);

1.20 {3H, 8, 1-CHa); 1.58 (3H, s, 5-CHa); 1.99 (1H, d, 14.4 Hz, 8-CH); 2.06-2.15

(1H, m, ring CH); 2.20-2.30 (1H, m, ring CH); 4.67 (1H, m, 7-CH); 7.24 and 7.65

(total 6H, both br s, Ph); 9.15 and 10.40 ppm (total 2H, both br s, NH2*).
Overall synthetic scheme and table for 6-Azabicyclo[3.2.1Inonanes

{belonging to the structure of formula 1 of the Summary).
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Table 2 6-Azabicyclo[3.2.1]nonane 1-9

MRz number
numb in R R! R? R? R* R® Y n
er synthetic
descripitio
n
2046 1-8 H Me | Me H Me H CH 1
Example 9.

1,6.ex0-7-Trimethyl-2-azablcyclo[3.3.1Inonane hydrochloride {1-9).
#) 2-{c/z-3-[{2-Chloroacetyllamino]-1.3,trans-6-trimethyicyciohexyl}acetic acld
(16).

To a solution of 1.5 g (4.9 mmol) of N-lcis-3-Benzyl-1,3,trans-5-
trimethylicyciohaxyl)-2-chloroacetamide {obtained from a fraction with Rf 0.7-0.8
{Hexanes-EtOAc, 2:1) separated after the synthasis of compound 15, Example 8c)
in a mixture of acetonitrile {16 mi), tetrachloromethane {16 ml) and water {23 ml)
was added sodium periodate (10.5 g, 49 mmol) and ruthenium dioxide (7 mg, 0.08
mmol). The mixture v\.raa stirred at room temperature for 72 h, then it was filtered
and the filter cake was washed with dichloromethane. The organic phase of the
filtrate was separated and the aqueous phase was extracted with dichloromethane.

The combined organic phases were driad over CaClz, filtered and evaporated. The

42
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residue was purified by flash chromatography on silica gel eluting with chloroform

to give acid 16 (0.56 g, 419} as an oll.

'H NMR (DMSO-ds, TMS) &5: 0.8-2.8 (7H, m, n'né CH); 0.84 and 0.85 (total 3H, d,

6 Hz, 6-CHa); 0.92 and 1.01 (total 3H, s, 1-CHa); 1.21 and 1.22 (total 3H, s, 3-

CHsl; 2.19 and 2.39 {total 2H, hoth d, 13.5 Hz, CHzCO); 3.87 ppm {2H, 8, CH2Cl);

7.57 and 7.70 (total 1H, both br s, NH) and 12.05 ppm (1H, br s, COOH).

b) Ethyl 2-{c/s-3-[(2-chloroacetyllamino]-1,3,trans-6-trimethylcyclohexyl}acetate
(17},

Thionyl chioride (0.73 ml, 10 mmol) was added dropwise to a solution of acid 16

(0.65 g, 1.89 mmol) in dry ethanol {5 ml), while cooling with ice water. The

resulting solution was stirred for 15 h at room tempsrature then evaporated under

reduced pressure. The residue was purifled by flash chromatography on silica gel

eluting with a mixture of light petroleum ether and ethyl acetate (8: 1) to give ethyl

aster 17 {0.32 g, 54%) as an oil.

'H NMR (CDCls, TMS) 8: 0.7-1.8 {4H, m, ring CH); 0.88-0.94 {(3H, m, 5-CHa); 1.04

and 1.14 (total 3H, s, 1-CHs); 1.26 (2H, t, 7 Hz, CHa-ethyl); 1.36 and 1.38 {total

3H, s, 3-CHa); 1.6-1.8 (1H, m, 5-CH); 2.05-2.35 {2H, m, ring CH); 2.16 and 2.79

(total 2H, d, 13 Hz, CH2CO); 3.92 and 3.95 (total 2H, s, CHz2Cl}; 4.12 (2H, q, 7 Hz,

CH20); 6.42 and 7.28 ppm (total 1H, br s, NH).

¢} 1,5,exo-7-Trimethyl-2-azablcyclo[3.3.1lnonan-3-one {18).

A solutlon of ethyl ester 17 {0.32 g, 1.07 mmol) and thiourea (0.098g, 1.3 mmol)

in a mixture of aethanol {6 ml} and acetic acld (1.2 ml) was refluxed for 20 h. The
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reaction mixture was cooled to room temperature and the soivents evaporatad.
10% aqueous NaOH was added and the mixture was extracted with chloroform (3x
10 ml). The combined organic extracts were dried over CaCls, filtersd and
evaporated. The residue was purified by flash chromatography on silica gel eluting
with a mixture of light petroleum ether and athyl acetatae (6:1, 3:1). A fraction with
Rf 0.4 {Hexane-EtOAc, 2:1) was collected to give lactam 18 {(0.12 g, 39%) as a
coloriass solid with mp 176-177 °C.

'H NMR (CDCls, TMS) 8: 0.89 (3H, d, 6.8 Hz, 7-CHs}); 0.75-1.05 {3H, m, ring CH);
0.99 (3H, s, 5-CHa); 1.20 (3H, s, 1-CHa); 1.24-1.36 (1H, m, ring CH); 1.456-1.60
{2H, m, ring CH); 1.60-1.84 (1H, m, 7-CH); 2.14 (Zﬁ, s, 4-CHa) and 6.40 ppm (1H,
br 8, NH).

d) 1,5,7-Trimethyl-2-azablcyclo[3.3.1Inonane hydrochloride {1-8}).

1 M Borane solution in tetrahydrofuran (2 ml, 2 mmol) was added to a solution of
lactam 18 {0.07 g, 0.386 mmol] in tetrahydrofuran {2 mil} and refluxed for 16 h,
The mixture was cooled to room temperature and made acidic by addltion of conc.
aqueous HCI, Solvents were evaporated under reduced pressure and hexane (10
ml) and 20% aqueous NaOH {10 m!} were added to the residue. The organic phase
- was separated and the aqueous phase was extracted with hexane (2x 6 ml}. The
combined organic phases wars washed with saturated aqueous NaCl {10 ml) and
dried over NaOH. The extract was filtered and dry HCI solution In disthyl ether was
added. The solvent was evaporated and the residue was treated with diethyl ether

{5 ml}. The precipitate was collected on a filter to give amine hydraochloride 1-8
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{0.02 g, 25%) as 8 colorless solid.

'H NMR (CDCls, TMS) 5: 0.80-1.85 {7H, m, ring CH); 0.88 (3H, d, 8.5 Hz, 7-CHa);
0.96 (3H, 8, 6-CHas); 1.50 (3H, s, 1-CHs); 2.10-2.40 (2H, m, 7-CH and 8-CH};
3.16-3.35 and 3.30-3.55 (both 1H, m, 3-CHa); 9.15 and 8.55 ppm (both 1H, br s,

NH2*).

Overall synthetic scheme and table for 1-Azaspiro compounds (belonging to

the structure of formula 3 of the Summary).

Schome 3
NHCOCH,C!
g e sl e e
20 m=0,1 21m=0,1 Ph
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NalO NHCOCH.C! NHCOCH,CI
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Table 3

MRZ number
number | Insynthetic | R R R R? Ly R® Y n
descripition

211004 31 CHar (m0)| Me | Me | Me | H | CHz | -

21013 32 ~CHa)¢~, (m=1} | Me Ma Me H CH, -

Example 10.

7,7.9,9-Tetramethyi-1-azaspiro[4.5]decans hydrochloride {3-1).

2) 3,3,5,5-Tetramethyl-1-(2-phenylethyl)cyclohexanol (20-1).

A solution of 3,3,5,5-pentamethylcyclohexanone (1;) (1.54 g, 10 mmol) in diethy!
ather {10 ml) was added to 0.85 M solution of phenylethylmagnesium bromide in
diethyl ether {26 mi, 20 mmol), while cooling with an ice bath. The resulting
mixture was stirred for 0.5 h and saturated aqueous NH4Cl {30 mi) was added
thoroughly. The organic phase was separated and the aqueous phase was washed
with diethyl ether {2x20 mil}. The combined organic phases were washed with
saturated aqueous NaCl solution {20 ml) and dried aver MgSQa. Filtration and
evaporation of the solution gave a residue what was purified by flash
chromatography on silica gel sluting with a mixture of light petroleum ether and
ethyl acetate {10: 1) to give cyclohexenol 20-1 (2.1 g, 82%) as an oil.

'H-NMR {(CDCls, TMS) &: 0.91 (6H, s, 3,5-CHa); 1.23 (6H, s, 3,5-CH3); 1.0-1.6
{7H, m, ring protons and OH); 1.6-1.8 {2H, m, PhCHaCHa); 2.6-2.8 (2H, m,
PhCH2CHa) and 7.0-7.4 ppm. (§H, m, Ph).
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b) 2-Chloro-N-[3,3,5,6-tetramethyl-1-(2-phenylethylicyclohexyllacetamide {27-1).
Prepared in 96% vyield from cyclohexanol 20-1 according to the procedure
described in Example 8c. A coloriess oil.

'H-NMR (CDCls, TMS) 5: 0.93 (6H, s, 3,6-CHa); 1.17 (BH, s, 3,5-CHs); 1.0-1.5
{4H, m, 4-CHz, 2,6-CH); 2.0-2.2 (2H, m, PhCHzCHa); 2.24 (2H, d, 14 Hz, 2,68-CH);
2.6-2.6 {2H, m, PhCH2CHz); 3.90 (2H, s, CHaCl); 6.80 {1H, br s, NH) end 7.1-7.3

ppm (6H, m, Ph).

¢) 3-{1-{{2-Chloroacetyllaminol-3,3,5,5-tetramethyicyclohexyl} propanocic acid (22-
1).

Prepared 53% yield from amide 21-1 in according ‘to the procedure described in
Example 9a. A coloriess crystals with mp 130-131 °C.

'H-NMR (CDCls, TMS) 8: 0.92 (6H, 8, 3,6-CHs); 1.17 {BH, s, 3,5-CHs); 1.0-1.6
(4H, m, 4-CHz, 2,6-CH,); 2.0-2.4 (6H, m, OCCH2CHz, 2,8-CH); 3.97 (2H, s, CHaCl)

and 6.6 ppm {1H, br s, NH);

d) Ethyl 3-{1-[{2-chloroacetyllamino]-3,3,5,5-tetramethylcyclohexyl}propanoate
(23-1).

Prepared in 829% yield from acid 22-1 according to the procedure described in
Example 9b. An oil.

TH-NMR {(CDCls, TMS) 5: 0.91 {8H, 8, 3,6-CHa); 1.14 {8H, s, 3,5-CHa); 1.25 (3H, t,
7 Hz, CHaCH20}; 0.8-1.6 (4H, m, 4-CHz, 2,8-CH); 2.0-2.4 (6H, m, OCCHzCHs, 2,6-
CH); 3.96 {2H, s, CHzCl); 4.11 (2H, q, 7 Hz, CH2CH=0) and 6.50 ppm (1H, br s,

NH,-
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e) 7.7,9,9-Tetramethyl-1-azaspiro[4.6]decan-2-one {24-1).

Prepared In §4% yield from ester 23-1 according tc the procedure described in
Example 9¢. A colorless solid with mp 168-160 °C.

'H-NMR (CDCla, TMS) 8: 1.01 (12H, s, 7,9-CHs); 1.19 (1H, d, 14 Hz, 8-CH); 1.27
{1H, d, 14 Hz, 8-CH); 1.46 (4H, s, 8,10-CHa); 2.02 (2H, t, 7.6 Hz, 4-CHa); 2.38

{2H, t, 7.5 Hz, 3-CHz) and 5.8 ppm (1H, br 8, NH).

f) 7.7.9,9-Tetramethyl-1-azaspiro{4.6]decane hydrochloride (3-1].

Prepared in 76% yield from spirolactam 24-1 according to the procedure described
In Example 8d. Colorless solid.

TH-NMR (CDCls, TMS) 8: 1.01 (6H, 8, 7,9-CHa); 1.08\ (6H, s, 7,9-CHs); 1.23 (1H, d,
14 Hz, 8-CH}; 1.35 {(1H, d, 14 Hz, 8-CH}; 1.8 {4H, br 8, 6,10-CH3); 2.0-2.2 (4H,
m, 3,4-CHa); 3.3 (2H, br 8, 2-CHa) and 9.4 ppm (2H, br s, NHz2*).

Example 11.

8,8,10,10-Tetramethyl-1-azasplro[6.6]undecens hydrochloride {3-2).

a) 3,3,5,56-Tetramathyl-1-{3-phenylipropyl)cyciochexanol (20-2).

Prepared in 80 % yield from ketone 19 according to the procedure described In
Example 10a. A colorless oil.

'H-NMR (CDCls, TMS) 5: 0.86 (6H, s, 3,5-CHs); 1.19 (8H, s, 3,6-CHs); 1.0-1.8
(11H, m, ring protons, OH and PhCHiCH2CHa); 2.60 (2H, t, 7.5 Hz, PhCHz2CHaCHz)
and 7.1-7.4 ppm (§H, m, Ph).

b} 2-Chioro-N-{3,3,5,5-tatramathyl-1-{3-phenylpropyllcyclohexyllacetamide {21-2).

Prepared in 37% yield from cyclohexanol 20-2 according to the procedure
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described in Example 8c. Colorless solld with mp 83-85 °C.

'H-NMR (CDCli, TMS) &: 0.89 (8H, s, 3,6-CHa); 1.13 (6H, s, 3,6-CHs); 0.8-1.8

(8H, m, 4-CHa, 2,8-CH and PhCHaCHaCHsj; 2.16 {2H, d, 14.5 Hz, 2,8-CH); 2.56

{2H, t, 8 Hz, PhCHaCH2CHa); 3.93 (2H, s, CHzCl); 6.5 (1H, br s, NH} and 7.1-7.4

ppm. {5H, m, Ph}.

c) 4{1-{(2-Chloroacstyllaminc]-3,3,6,6-tetramsthyicyclohexy{}butanoic acld (22-2).

Prepared in 74% vyield from amide 21-2 according to the procedure described in

Example 9a. Coloriess solid with mp 140-141 °C.

'H-NMR (CDCls, TMS) 5: 0.91 (8H, s, 3,6-CHa); 1.15 {6H, 8, 3,5-CHa); 0.9-1.8

(8H, m, 4-CHa, 2,6-CH, OCCH2CHaCHz); 2.17 {(2H, &‘, 14.2 Hz, 2,8-CH); 2.33 (2H,

t, 7.2 Hz, OCCHaCHz2CHa); 3.97 (2H, 8, CHaCl) and 6.6 ppm. {1H, br s, NH}.

d) Ethyl 4-{1-[{2-chloroacetyllamino]-3,3,5,5-tetramethylcyclohexyl}butanoate
(23-2).

Prepared In 98% vyield from acid 22-2 according to the procedure described in

Example 8b. A colorless oil.

'H-NMR {CDCls, TMS) 5: 0.91 (6H, 8, 3,6-CHa); 1.14 (BH, 8, 3,5-CHa}; 1.25 (3H, t,

7 Hz, CHaCH20); 0.9-1.8 (4H, m, 4-CHa, 2,8-CH, OCCH:CHaCH3); 2.18 (2H, d, 15

Hz, 2,6-CH); 2.26 (2H, t, 8.4 Hz, OCCH2CH2CHa); 3.95 (2H, s, CH:Cl); 4.13 (2H,

q, 7 Hz, CHaCH20} and 6.52 ppm. {1H, br 8, NH).

) 8.8,10,10-Tetramethyl-1-azaspiro[6.6lundecan-2-one {24-2).

Prepared in 76% yield from ester 23-2 according to the procedure described in

Example 9¢. Colorless solid with mp 126-128° C.
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'H-NMR (CDCls, TMS) &: 1.01 {6H, s, 8,10- CHJ); 1.09 (6H, s, 8,10-CHa}; 1.19 and

1.30 {both 1H, d, 14 Hz, 2-CHa); 1.39 and 1.48 {both 2H, d, 14 Hz, 7,11-CHa);

1.6.3-1.90 {4H, m, 4,6-CHa); 2.33 {2H, t, 6 Hz, 3-CHs) and 5.8 ppm. (1H, br s,

NH).

fi 8.8.10,10-Tetramethyl-1-azaspiro[6.5]Jundscane hydrochloride {3-2).

Prepared In 456% yield from spirolactam 24-2 according to the procedure described

in Exampl; 9d. A colorieas solid.

'H-NMR {CDCla, TMS) 8: 1.01 (6H,'s, 8,10-CHa); 1.09 (6H, s, 8,10-CHs); 1.0-2.1

(12H, m, 3,4,5,7,9,11-CHa2); 3.1 (2H, br s, 2-CHa} and 9.1 ppm. (2H, br 8, NHz*).
Overall synthetic scheme and table for B-azu?:icyclo[ﬂ.3.1 .0"" dodecanes

{belonging to the structure of formula 2 of the Summaery).
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Scheme 4
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Table 4

MRZ number  number

in syntiietic R R! RR RR R* R® Y n
descripition
2047 2 -(CHa)e-, (m=1) Me Me Mo H CH O '

Example 12.

8,10,10-Trimathyl-8-azatricyclo[6.3.1.0"*1dodscane hydrochlorde (2).

a) 8,101 0-Tr|methyl-0-azntrlcyclo[6.3.1.0‘ﬂdodaqnn-s-ono (26).

Prepared in 20% yield from spirolactam 24-2 according to the procedure dascribed
in Example 3b. An oil.

'H-NMR (CDCls, TMS) &: 0.95 (3H, s, 10-CHs); 1.00 (3H, s, 10-CHa); 1.08 (3H,
8, 8-CHa); 1.20 (1H, d, 12 Hz) and 1.26-1.70 (6H, m, 9,11,12 CHa); 1.75-1.90
{4H, m, 2,3-CHa); 2.26-2.40 {2H, m, 4-CHa); 3.14 and 3.43 ppm {both 1H, d,
12.0 Hz, 7-CHa).

b) 8,10,10-Trimethyl-8-azatricyclo{6.3.1.0'*]dodecane hydrochloride {2).
Prepared in 36% yield from lactam 25 according to the procedure given in Example
8d. A colorleas solld.

'H-NMR (CDCls, TMS) 8: 0.85-2.45 (12H, m, 2,3,4,9,11,12-CHa2); 0.99 (3H, s, 10-
CHa); 1.05 (3H, s, 10-CHa); 1.19 (3H, s, 8-CHs); 3.12 (2H, m, 5-CHa); 3.20-3.76

(2H, m, 7-CHa) and 8.06 ppm. (1H, br s, NH*).

b2

X



WO 013080046 PCT/GBO3/1236

P T co MON

The active ingredients of the Invention, togather with one or mora
conventional adjuvants, carriers, or dilusnts, may ba placad into the form of
pharmaceutical compositlons and unit dosages thereof, and In such form may be
employed as solids, such as coated or uncoated tablets or filled capsules, or
liquids, such as solutions, suspensions, amulsions, elixirs, or capsules filled with
the same, all for oral use; in the form of suppositories or capsules for rectal
administration or in the form of staerile injectable sofutiona for parenteral {inclu-
ding intravenous or subcutansous) use. Such pharmaceutical compositions and
unit dosage forms theraof may comprise conventional or new ingredients in
conventional or sbacial proportlona, with or without additional active compounds
or principles, and such unit dosage forms may contgln any suitable sffective
amount of the active ingredient commansurate with the intended daily dosage
range to be employed. Tablets containing twenty {(20) to one hundred (100}
milligrams of active ingredient or, more broadly, ten {10) to two hundred fifty
{250) milligrams per tablet, are accordingly suitable representative unit dosage

forms.

METHOD OF TREATING

Due to their high degree of activity and thelr low toxicity, together
presenting a most favorable therapeutic index, the active principles of the
invention may be administered to a aubject, e.g., a living animal (including a
human} body, in need thereof, for the treatment, allsviation, or amelioration,
palllation, or elimination of an indication or condition which is susceptible
thereto, or representatively of an indication or condition set forth elaswhere in
this applicetion, preferably concurrently, simultaneously, or together with one or
more pharmaceutically-acceptable exclpients, carriers, or diluents, espacially and
preferably in the form of a pharmaceutical composition thereof, whether by oral,
rectal, or parental (including intravenous and subcuteneous) or in some cases

even topical route, in an effectiva amount. Suitable dosage ranges are 1-1000
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milligrams daily, preferably 10-600 millligrams daily, and especially 60-600
milllgrams daily, depending as usual upon the exact mode of administration,
form in which administered, the indication toward which the administration is
directed, the subject invoilved and the body weight of the subject involved, and
the preference and experience of the physiclan or veterinarian in charge.

EXAMP NTATIVE PHAR UTICAL POSITION

With the aid of commonly used solvents, auxiliary agents and carriers, the
reaction products can be processed into tablets, coated tablets, capsulas, drip
solutions, suppositories, injectlon and infusion preparations, and the like and can
be tharapaut-ically applied by the oral, rectal, parenteral, and additional routes.
Representative pharmaceutical compositions follow.

(a) Tablets suitable for oral administration which contain the active
ingredient may be prepared by conventional tabletting techniques.

{b) For suppositories, any usual suppository base may be employed for
incorporation thereinto by ususl procedure of the active ingredient, such as a
polyethyleneglycol which Is a solid at normal room temperature but which melts

at or about body temperature.

{c) For parental (Including intravenous and subcutaneous) sterile solutions,
the active ingredlent together with conventional ingredients in usual amounts ars
employed, such as for example sodium chloride and double-distilled water q.s.,
according to conventional procedure, such as filtration, aseptic filling into
ampoules or |V-drip bottles, and autoclaving for sterility.

Other suitable pharmaceutical compositions will be immediately apparent

to one skilled in the art.

The following examples are again given by way of illustration only and are

not to be construed as limiting.
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EXAMPLE 1
Tablet Formulation

A suitable formulation for a tablet containing 10 milligrams of actlve

ingredient is as follows:

Mg.
Active Ingredient 10
Lactose a3
Microcrystalline Cellulose 21
Talcum 4
Magnesium stearate 1
Colloidal silicon dioxide 1 .




WO 03080046

EXAMPLE 2

Tablet Formulation

PCT/GBO03N1236

Another suitable formulation for a tablet containing 100 mg is as follows:

Active Ingredient

Potato starch
Polyvinylpyrrolidone

Film coated and colored.

The film coating material consists of:
Lactose

Microcryst. Cellulogse

Gelatin

Polyvinylpyrralidone, crosslinked
Talcum

Magnesium stearate

Colloldal sllicon dioxide

Color pigments

100
20
10

100
80
10
10
10

oL Nn
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EXAMPLE 3

Capsule Formulation

A suitable formulation for a capsule containing 50 milligrams of ective
ingredient is as follows:

Mg.
Active ingradient 50
Com starch 20
Dibasic calcium phosphate ) 50
Talcum 2
Colloldal silicon dioxide 2

filled in a gelatin capsule.
EXAMPLE 4
Solution for injection

A suitable formulation for an injectable solution containing ocne percent of
active ingredient is as follows:

Active Ingredient mg 12
Sodium chloride mg 8
Sterile water to makem| 1
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EXAMPLE S

Liquid oral formulation

PCT/IGBOI01236

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

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

G.
Active ingredient 2
Saccharose 250
Glucose 300
Sorbitol 150
Orange flavor 10

Sunset yellow.
Purifled water to make a total
of 1000 ml.

&>
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EXAMPLE 6
Liquid oral formulation

Another sultable formulation for 1 liter of a liquid mixture contalning 20
milligrams of active ingredient in one milliliter of the mixturae is as follows:

G.
Active Ingredient 20.00
Tragacanth : 7.00
Glycerol 50.00
Saccharose 400.00
Methylparaben 0.60
Propylparaben 0.05 .
Black currant-flavor 10.00
Soluble Red color 0.02
Purified water to make a total
of 1000 ml.
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EXAMPLE 7

Liquid oral formulation

Another suitable formulation for 1 liter of a liquid mixture containing 2

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

G.
Active Ingredient 2
Saccharose 400
Bitter orange pasl tincture 20
Sweat oranga peel tincture 16
Purified water to make a total
of 1000 ml. .

EXAMPLE 8
Aerogol formulation

180 g aerosol solution contain:

G.
Active Ingraedient 10
Oleic acid [
Ethanol . 81
Purified Water g
Tetrafluorosthane 75

15 ml of the solution are filled into aluminum aerosol cans, capped with a dosing
valve, purged with 3.0 bar.
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EXAMPLE 9
TDS formulation
100 g solution contain:
G.

Active Ingredient 10.0
Ethanol 57.5
Propyleneglycol 7.5
Dimethylsulfoxide 6.0
Hydroxyethylcellulose . 0.4
Purified water 18.8

1.8 ml of the solution are placed on a fleecs coverid by an adhesive backing
foil. The system is closed by a protective liner which will be removed before

EXAMPLE 10

oparticl ulati

10 g of palybutylcyancacrylate nanoparticles contain:

G.
Active Ingredient 1.00
Poloxamer 0.10
Butylcyanoscrylate 8.75
Mannitol 0.10
Sodiumchloride 0.0b

Polybutylcyanoacrylate nanoparticles are prepared by emulsion polymerization in
a water/0.1 N HCl/ethanol mixture as polymaerizsation
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medium. The nanoparticles in the suspension are finally lyophilized under

vacuum.,

PHAR - M

The active principles of the present invention, and pharmaceutical
compositions thereof and method of treating therewith, are charactarized by
unique advantageous and unpredictable properties, rendering the "subject matter
as a whole”, as claimed herein, unobvious. The compounds and pharmacautical
compositions thereof have exhibited, in standard accepted reliable test
procedures, the following valuable properties and characteristics:

They are systemically-active, uncompetitive NMDA receptor antagonists
with rapid blocking/unblocking kinetics and strong Gortage dependency and are,
accordingly, of utility In the treatment, elimination, palllation, 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 glutamatergic transmission.

Thesa compounds are also systemically-active, non-competitive 6HTs and
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

gsarotonin or nicotinic transmission.

Methods

Receptor Binding Studles

Male Sprague-Dawley rats (200-260g) were decapltated and their bralns were
removed rapidly. 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.;l‘zhe pellet was discarded and the

il
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supernatant centrifuged at 20,000xg for 20 min. The resulting pellet was re-
suspended in 20 volumes of distilled water and centrifuged for 20 min at
8000xg. Then the supematant and the buffy coat were centrifuged at 48,000xg
for 20 min in the presaence of 50 mM Tris-HCI, pH 8.0. The pellet was then re-
suspendsd and centrifugad two to thres 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 5 volumes of 50 mM Tris-HCIl, pH 8.0 the
membrane suspension was frozen rapidly at -80°C.

On the day of assay the membranes were thawed and washed four times by
resuspension in 50 mM Tris-HCI, pH B.0 and centrltugaﬁon 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 (260-500 ug/ml) was determined eccording to
the method of Lowry et al. {1951). Incubations were started by adding [*H]-( +)-
MK-801 {23.9 Ci/mmol, 6nM, Dupont NEN) to vials with glycine (10 M),
glutamate {10 M}, and 125-260ug protein (total volume 0.6 mi) and various
concentrations of the agents tasted {10 concentrationa in duplicates), The
incubations were continued at room temperature for 120 min {equilibium was
achiseved under the conditions used). Non-specific binding was defined by the
addition of unlabaled {+)-MK-801 {10 gM). Incubstions were terminated using a
Millipore fliter system. The samples were rinsed twice with 4 ml of ice cold
assay buffer over glass fibre filters (Schleicher & Schuell) under a constant
vacuum. Following separation and rinse the filters were placed into scintillation

liquid (6 ml; Ultima Gold) and radioactivity retained on the filters was determined
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with a conventional liquid scintillation counter {Hewlett Packard, Liquid
Scintillation Analyser}. The Kd of [*H]-{ +)-MK-801 of 4.6 nM was determined
by Scatchard analysis and used according to the Cheng Prussoff relationship to
calculate the affinity 6f displacers as Kd values. Mosat antagonista were tested In

3 to 7 separate experiments.

NMDA and Neuronal Nicotinic Receptor Subtype Expression in Xenopus Oocytes

Mature female Xenopus /aevis were anassthetized in 0.2% Tricaine on ice for
16 min prior to surgery. Oocytes were removed l:m:'l~ ncubated in 2 mg/ml
collagenass (type II) in Ca®**-free oocyte Ringer solution (82.6 mM NaCl, 2 mM
KCl, 2 mM MgClz, 5 mM HEPES, pH 7.5} for 30 min. at room temperature and
washed thoroughly with OR-2 {100 mM NaCl, 2 mM KCl, 1 mM MgCla, 2 mM
CaCla, 5 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 distillled water. RNA for the NMDA NR1a
subunit was mixed 1:1 with RNA for the NR2A subunit. Likewise neuronal
nicotinic a4 RNA was mixed 1:1 with RNA for the B2 subunit. Fifty to 100
nanoliters of each RNA mixture were injected in the oocyte’s cytoplasm using a
Nanoliter Injector (World Precision Instruments). The oocytss were incubated at

19°C in OR-2 for the following 3 to 6 days.
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7

The electrophysiological responses werse obtained using the standard two-
slectrode voltage-clamp method {GeneClamp 500 amplifier), 2-8 days after
injsction. The electrodes had a resistance between 0.2 and 0.4 MQ and were
filled with 3M KCI. Recordings 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 BaCla,
pH 7.35). NMDA receptors were activated by the manual co-application of 1
mM Glutamate and 10 #M Glycine for 30-40 secs avery 2 to 3 mins to cocytes
clamped at -70mV. Neuronal nicotinic receptora were activated by application of
100 4M acatylcholine for 20-30 secs every 2 to 3 mins to oocytes clamped et -
70mV. After obtalning stable control responses, full concentration-response
curves with antagonists were obtalned by preincubating 8-7 different
concentrations at Jog 3 intervals.

Only results from stable cells were accepted for inclusion in the final
analysis i.e. showing at Jeast 50% recovery of responses to NMDA following
removal of the antagonist tested. Despite thls, recovery from drug actions
wasn't always 100% becausa of minor rundown or runup in some cells. When
present, this was always compensated by basing the % antagonism at each
concentration on both control and recovery and assuming a linear time course
for this rundown. All antagonists were asaessed at steady-etate bicckade with 6
ta 7 concentrations on et laast 4 calls. Equilibrium blockade was achleved within
1 to 3 agonist applications, depending on antagonist concentration.

Kinetic experiments were performed by applying various concentrations of
unsaturated amino-alkyl-cyclohexanes (normally 5 In a log 3 dosing regime) for
10-20 seconds in the continuous presence of glutamate (100 pM and glycine 10
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pM) for 90-180 seconds in Xenopus oocytes expressing NR1a/2A receptors.
The perfusion system used for these experiments was a modified oocyts
carousal system which allows rapid wash in and wash out of agonist and
antagonist with change times less than one second. Exponential fits wera made
using the program TIDA for windows and most responses were well fitted by a
single exponential. This same system was usad to access the voltage-
dependency of blockade, but the bath solution contained flufenamic acid (100
1M} to black endogenous valtage-activated and Ca** activated Cl" currents.
Also, Ba?* {2mM) was replaced by low concentrations of Ca?*

(0.2 mM)}. Following equilibrium blockade by higher concentrations of
antagonist (normally around 10 times the ICw), five ramps were driven from -70
mV to +30 mV over two seconds. Similar ramps were driven in bath solutions
and for glutamate without amagonist! both before Gntagonist application and
following recovery of responses. The leak currants in the absence of glutamate
were substrated from the glutamate and glutamate plus antagonist curves.
Voitage-dependency was then determined by comparing the glutamate and

glutamate plus antagonist curves.

Patch Clamp for NMDA and Nicotine

Hippocampi were obtained from rat embryos (E20 to E21) and were then
transferred to calclum and magnesium free Hank's buffered salt solution {Gibco)
on ice. Cells were mechanically dissoclated in 0.059% DNAase / 0.3%
ovomucold (Sigma) following an 8 minute pre-incubation with 0.86% trypsin /
0.1% DNAage {Sigma). The digsociated calls were then centrifuged &t 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 (Falcon). The cells were nourished with NaHCOs/HEPES-buffered
minimum essential medium supplemented with 5% fetal calf serum and 5%

horse serum {Gibco) and incubated at 37C with 5%C0z2 at 95% humidity. The
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medium was exchanged completsly following inhibition of further glial mitosis
with cytosine--D-arabinofuranoside {20M Sigma) after about 7 days jp vityp.
Thereafter the medium was exchanged partially twice weekly.

Patch clamp recordings were made from these naurones with polished
glasa electrodes (4-8 m) in the whole cell mode at room temperature {20-22C)
with the aid of an EPC-7 ampiifier {List). Test substances were 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},
MgCla(1),CaCl2(0.2), glucose (10), ATP{2), cAMP {0.25); pH was adjusted to
7.3 with CsOH or HCI. The extracellular solutions had the following basic
composition (mM): NaCl {140), KCI (3), CaClz (0.2}, glucose {10), HEPES (10),
sucrose (4.5), tetrodotoxin (TTX 3*10%). Glycine {1M) was present in all
solutions: a concentration sufficient to cause around 80-85% activation of
glycines receptors. Only results from stable cells were accepted for inclusion in
the final analyslis, i.e., following recovery of rasponses to NMDA by at least
75% of thelr depression by the antagonists tested.

Patch Clamp for B-HT3

N1E-1156 cells were purchasad from the European collection of cell
cultures {(ECACC, Salisbury, UK) and stored at -80°C until further use. The csile
ware plated at a density of 100,000 cells cm? onto plastic Petr] dishes (Falcon)
and were nourished with NaHCOs/HEPES-buffered minimum essential medium
supplementad (MEM) with 15% fetal calf ssrum {Glbco) and incubated at 37°C
with 6%CO02 at 96% humidity. The medium was exchanged completely dally.
Once every three days, cells were reseaded onto fresh Petri dishes following
treatment with trypsin-EDTA (1% in PBS), resuspension in MEM and
centrifugation at 1000 rpm for four minutes.

a7
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Patch clamp recordings at —70 mV were made from lifted cells, 2-3 days
following seeding with polished glass electrodes (2-6MQ) in the whole cell mode
at room temperature {20-22°C} with an EPC-7 amplifier (List}). The contents of
the intraceliular solution were as follows {(mM): CsCl(130), HEPES {10), EGTA .
{10}, MgClz (2}, CaCla (2}, K-ATP {2), Tris-GTP (0.2), D-glucose (10); pH was
adjusted to 7.3 with CsOH or HCI. The extracellular solutions had the following
basic composition {(mM): NaCl {(124), KCI {2.8), HEPES (10}, pH 7.3 adjusted
with NaOH or HCI.

After the whole-cell configuration was established, the cells were lifted from
the glass substrate and serotonin {10pM), memantine and unsaturated amino-
alkyl-cyciohexane derivatives were applied at varlous concentrations using a fast
superfusion device. A piezo translator-driven double-barrelled application pipette
was used to expose the liftad cell either to sarotoni;vfree or serotonin-containing
solution. A two second serotonin pulse was delivered every 80 seconds. The
putative antagonists were dissolved in aqua-bidest and diluted with bath
solution to the desired concentration. Only results from stable cells wers
accepted for inclusion in the final analysis, i.e., showing at least 60% recovery
of responsas to serotonin following removal of compounds. Despite thls,
recovery from drug actions wasn't always 100% because of rundown in some
cells (< =10% over 10 minutes). When present, this was always compensated
by basing the percent antagonism at each concentration on both control and
recovery and assuming a linear time coursse for this rundown. All antagonists
were assessed at steady-state blockade with 3 to 8 concentrations on at least
five cells. Equllibrium blockade wae achieved within 2 to & agonist applications,

depending on entagonist concentration,
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In vivo
Anticonvuisive activity

NMR female mice (18-28 g) housed 5 per cege were used for the maximal
slectroshock (MES) and motor impaimment tests. All animals were kept with
water and food ad libitum under a 12 hour light-dark cycle (light on at 6 a.m.)
and at a controlled temperaturé {202:0.5C). All experiments were performed
between 10 a.m. and b p.m. Tasted agents were Injected 30 min. i.p. before
the induction of convulsions if not stated otherwise (see below). All compounds
were dissolved in 0.9% saline.

The MES test was performed together with tests for myorelaxant action
{traction reflex) and motor coordination {rotarod). For the traction reflex test
mica wera placed with thair forepaws on a horizontal! rod and ware required to
place all 4 paws on the wire within 10 seconds. To test staxia (motor
coordination} mice were placed on an accelerating rotarod and were required to
remain on the rod for 1 minute. Only mice not achleving the criterla in all three
repetitions of each test were considered to exhibit myorelaxation or ataxia
respectively. These tests were followed by MES {100 Hz, 0.5 second shock
duration, 50 mA shock intensity, 0.9 ma impulse-duration, Ugo Baslle) applled
through corneal electrodes. The presence of tonic convulsions was scorad
(tonic axtension of hind paws with minimum angle to the body of 90}). The aim
was 1o obtaln EDscs for all parameters scored (anticonvuisive activity and motor
side effects) with use of the Litchfield Wilcoxon test for quantal dose responses.

Division of the EDw for sida effacts (ataxia or myarelaxation) by the EDso for
antagonism of electroshock convulsions was used as 8 therapeutic index (TI).

ICs08 In patch clamp and binding studies were calculated according to the
four parameter logistic equation using the Grafit computer program (Erithacus
Software, England). Kl value for binding studies were then determined
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according to Cheng and Prusoff. Binding values presented are means + SEM of
3-b determinatlons (each performed in duplicate).

4-7 doses of antagonists were tested in each of the in vivg tests (6-8
animals per dose} to allow calculation of graded EDws according to probit
analysis {Litchfield and Wilcoxon) with comrection for 0% to 100% effects.
EDecs are presented with 96% confidence limits (Cl). Pearson product moment
corralation anglysis (Sigma Stet, Jandel Scientific) was used to compare in vitro
potencies and In viyo anticonvulsant activity.

RESULTS
MRZ Number

MRZ numbers are used to represent chemical names. The MRZ numbers
and their raspectiva chemical names are shown in “MRZ LIST", and are cross-

referanced in the Examples

MRZ LIST

MRZ [Chemical Name
2/1013 [8,8,10,10-Tetramethyl-1-azaspirof5.5jundecans hydrochiorkie
2/1004 17,7.8,6-Tatramethyl-1-szespirof4.5]decane hydrochloride
211003 11,3,3,5,6-Pentamethyi-8-arabicycio [3.2.1]octane hydrachioride
2/1010 M .3,3 5-Tetramethyl-8-arabicycio [3.2.1Joctans hydrochloride
2007 lexo-3-Ethyl-1,5-dimeihyl-8-azabicyclo[3.2.1]octanse hydrochloride
2011 ] 1,ex0-3,5-Trimethyl-6-azabicydof3.2.1Joctans hydmoshlorkie
2022 | 5-Ethyi-1,3,3-imethyl-8-azabicycio[3.2.1]octane hydrochloride
2023 | 5-Ethyl-1,exo-3-dimethyl-8-azabicyclo[3.2. 1loctans hydrochloride
1, exo-3,5-Trimsthyl-axn,endo-7-phenyl-8-azabicycio[3.2.1]octane
2028 |nvdrochioride

2029 |1 9x0-3,5, 6x0,6ndo-7-Tetramethyl-8-azablcycio[3.2. Tjoctans
rochioride

2048 _|1,5,x0-7-Trimsthyl-2-azabicycio[3.3.1)nonane hydrochloride
2047 _|8,10,10-Trimethy}-8-azstricycio]8.3.1.0 *ldodscana hydrochloride
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Binding MK-801
Ail compounds displaced [*H]-(+)-MK-801 with Kl values between 1 and
83 uM (sea Table 1).

Table 1

MRZ |Group

21004 |Bicyclic

21019 |Bloydic

211003 |Bridged 67V
ZH010 |Bridgad 679
TG €79
11 |Bridged 670
Bridged 670
Bridged 579
Bridgad 879
3020 |Bridged 679
2040
2047

The results for representative compounds are raported in Figure 1.

MDA RECEPTOR S PRESSIO XENOPUS O

NMDA receptor blockade by MRZ 2/1010 was detarmined by applying
various concentrations (0.3 to 30 uM In a log 3 dosing regime) for 10 seconds
in the continuous presence of glutamate {100 pM) and glycine 10 uMj at -70
mV for 100 ssconds in Xenopus oocytes expressing NR1a/2A receptors {Figure

n
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.2, left}. The potency of MRZ 2/1010 {ICw = 0.78 pM, Hill 0.63) was -
determinad by plotting percent blockade against antagonist concentration and
then fitting the curve according to the logistic equation {Figure 2, right}.

invivo
Ant-Conwvul A

MES and Myorelaxent action results are presented in Table 2.
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Table 2

MRz MES MES Atuxia Ataxis n n
EDSO cL EDS0 c ED8S0 -] Myorebzution Alnxls

21003 1625 8-204 1an 1-255 20.80 148-201 103 127
21004 24.07 73-79 75 24.6-30.8 24.08 165-34.9 1.4 1.00
21010 &0 34-103 1082 81-138 24.00 166-30.8 1.80 41
211013 930 26-338 M40 21,9-842 7.4 30S-455 367 g7
2007 > §0 >50 50.00 .
2011
2022
2023 >30 > 30 >30
2028
2020 >50 >50 >80
2040
2047

oM

MTIW/E0ED/LDd
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In conclusion, from the foregoing, it is apparant that the present invention
provides novel, valuable, and unpredictable applications and uses of the
compounds of the preaent invention, which compounds comprise the active
principle according to the present invention, as well as novel pharmaceutical
compositions thereof and methods of preparation thereof and of treating
therewith, all possessed of the foregoing more spacifically-enumerated
charactaristics and advantages.

The high order of activity of 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, howevar. 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 human
beings will of course have to be predicated upon prior approval by governmentsi
agencies, such as the U.S. Federal Food and Drug Administration, which are
responsible for and authorized to pass judgment on such questions.

Conclusiona

The instant azebicyclic, azatricyclic and azaspirocyclic derlvatives of
aminocyclohexanes 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 associated rapld
kinetics, they will be usseful therapautics 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, especlally a human. 1. Excitotoxicity such as
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ischasmia during stroke, trauma, hypoxia, hypoglycemis, glaucoma, and hepatic
encephalopathy. 2. Chronic neurodegenerative diasases such as Alzheimer's
disease, vascular dementla, Perkinson's disease, Huntington's disease, multiple
sclerosis, amyotrophic lateral sclerosis, AlDS-neurodegeneration,
olivopontocerebellar atrophy, Tourette's syndrome, motor neurone diseasae,
mitochondrial dysfunction, Koraakoff syndrome, Creutzfeldt-Jakob diseage. 3.
Other disordera related to long term plastic changes in tha central nervous
system selected from chronic pain, drug tolerance, dependence and addiction
{e.g., opioids, cocaine, benzodiazepines, nicotine, and alcohol). 4. Epilepsy,
tardive dyekinesia, schizophrenia, anxiety, depmsit;n, acute pain, spasticity,
and tinnitus.

Furthermore, it was found that these compounds are neuronal nicotinic
receptor and 5HTs receptor antagonists as well. The compounds of the )
invention thus find application in the treatment of disorders in a living animal
body, especlelly a human, in both nicotinic and 6HTa receptor mediated
indications for both symptomatic and neuroprotective purposes (e.g. emesis,
nicotine abuse, schizaphrenia, cerebellar tremor, [BS, migraine, depressive
disorders, cognitive disorders, Parkinson’s disease treatment-related psychosis

and appetite disorders).

In addition, as already stated, due to at least in part to their amine
substituent, the compounds of the present Invention are also effective in
indications not related to the aforementioned mechaniam of action, exhibiting
immunomodulatory activity, antimalaria and antitrypanozomal potency, antl-
Barna virus, antl-HSV end anti-Hepatltis C virus activity.
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The mathod-of-treating a fiving animal body with a compound of the
invention, for the inhibitlon of progression or alleviation of the selected ailment
therein, is as previously stated by any normally-accepted pharmaceutical routs,
employing the selected dosage which Is effective in the alleviation of the ’
particular allment desirad to be alleviated.

Use of the compounds of the present invention in the manufacture of a
medicament for the treatment of a living animal for inhibition of progression or
alleviation of selected ailments or conditions, particularly ailments or conditions
suscaptible to treatment with an NMDA receptor antagonist, neuronal nicotinic
receptor antagonist, HTa antagonist, or a compound exhibiting
immunomodulatory activity, antimalaria and antitrypanosomal potency, anti-
Borna virus, and anti-HSV and anti-Hepatitis C vim{ activity, is carried out in the
usual manner comprising the step of admixing an sffective amount of a
compound of the invention with a pharmaceutically-accepteble diluent,
exciplent, or carrier, and the method-of-treating, pharmaceutical compositions,
and use of a compound of the present invention in the manufacture of a

madicament.

Representative pharmaceutical compositiona prepared by admixing the
active ingredient with a sultable pharmaceutically-acceptable excipient, diluent,
or carrier, include tablets, capsules, solutions for injection, liquld oral
formulstions, aerosol formulations, TDS formulations, and nanoparticle
formulations, thus to produce medicaments for oral, injectable, or dermal uss,

aiso in accord with the foregoing.
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Clalms

1. Compounds of formula (1)

RS\Y/Z\H/ R
3

R‘MR‘ (v

R?

wherein R and R' - R® are each Independently selected from C.a alkyl
groups, Cz¢ alkenyl groups, Ca aliynyl groups, Ce.12 aryl-C14 alkyl groups,
optionally substituted Ca-12 aryl groups and, In the case of R and R? - R®,
hydrogen atoms, with the proviso that at least one of R? and R® and at least
one of R* and R° are other than hydrogen, or R and R! together represent a
Ca alkylene or alkenylene group, R? - R® being as defined above;

Y Is CH; and

Z rapresents a valence bond or a methylene group or, in the case where R
and R' together represent said alkylene or alkenylene group, Z may
additionally represent hydrogen atoms attached to Y and N respectively;

and optica! Isomers and pharmaceutically acceptable acid and base addition
salts thereof.

2. The compounds of claim 1 belng:

1,ex0 -3,5-rimethyi-6-azabicyclo[3.2.1]octane and Its hydrochloride;

5-ethyl-1,exo0-3-dimethyl-8-azableyclo[3.2. ]octane and Its
hydrochioride;

exo-3-ethyl-1,5-dimethyl-6-azableyclof3.2.1]octane and Its
hydrochloride;

1,3,3,5-tetramethyl-6-azabicyclo][3.2.1)octane and Its hydrochloride;
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1,3,3,5,8-pentamethyl-6-azabicycio[3.2.1]octane and its
hydrochloride;

§-ethyl-1,3,3-trimethyl-6-azablcyclo[3.2.1]octane and lis
hydrochloride;

1.8x0-3,5,ex0,endo-7-tetramethyl-6-azabicyciof3.2.1]octane and Its
hydrochloride;

1,exo0-3,5-trimethyl-exo, endo-7-phenyl-8-azabicyclo[3.2.1]octane and
its hydrochloride;

1,5,8x0-7-trimethyl-2-azablcyclof3.3.1]nonane and Its hydrochloride;

7,7.9,9-tetramethyl-1-azaspiro[4.5]decans and its hydrochloride;

8,8,10,10-tetramethyl-1-azaspiro[5.5lundecane and its hydrochloride;
and

8,10,10-timethyl-6-azatricycio[8.3.1.0"®jdodecane and its
hydrochloride.

3. A phamaceutical composition comprising a compound as claimed in
claim 1 or claim 2 in combination with one or more phammacsutically
acceptable diluents, exciplents or carmiers.

4, Use of a compound as defined in clalm 1 but not subject to the
proviso that at least one of R% and R® and at least one of R* and R® are other
than hydrogen as or in the manufacture of an immunomodulatory, anti-
malarial, anti-Borna virus, antl-Hepatitis C, anti-trypanosoma! or ani-HSV
medicament or a medicament for alleviation of a condition treatable by an
NMDA, 5HT3 or neuronal nicotinic receptor antagonist.

5. Use as claimed in claim 4 wherein said condition treatable by an
NMDA receptor antagonist Is an excltotoxicity selected from Ischaemia
during stroke, frauma, hypoxia, hypoglycemia, glaucoma and hepatic
encephalopathy; a chronic neurodegenerative disease selected from
Alzhelmer's disease, vascular dementia, Parkinson's disease, Huntington's
disease, multiple sclerosis, amyotrophic lateral sclerosis, AIDS-
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neurodegeneration, olivopontocerebeliar atrophy, Tourelte's syndrome,
motor neurone disease, mitochondrial dysfunction, Korsakoff syndrome and
Creutzfeldt-Jakob disease; a disorder related to long term plastic changes in
the central nervous system selected from chronic paln, drug tolerance, drug
dependence and drug addiction; epliepsy; tardiva dyskinesia; L-DOPA-
induced dyskinesla; schizophrenla; anxiety; depression; acute pain;
spasticity or tinnltus.

6. Use as claimed In clalm 4 wherein sakd condition freatable by a SHTa
receptor antagonist is selected from anxiety disorders, depressive disorders,
Schizophrenia and treatment-related psychosis, drug and alcohol abuse
disorders, cognitive disorders, Alzheimer's disease, Parkinson's disease,
cereballar tremor, migraine, appetite disorders, inflammatory bowel
syndrome and emesis.

7. Use as claimed In ciaim 4 whereln said condition treatable by a
neuronal nicotinic receptor antagonist is selected from Touretie's syndroms,
anxiety disorders, Schizophrenia, drug abuse, nicotine abuse, coacine
abuse, Morbus Huntington dyskinesia, L-DOPA-nduces dyskinesia,
attention deficit hyperactivity disorder, Alzhelmer's disease, Parkinson's
disease and pain.

8. A method of treating a living human or non-human animal subject for
Immunomodulatory, anti-malarial, ant-Boma virus, antl-Hepatitis C, anti-
trypanosomal or antl-HSV purposes or for alleviation of a condition treatable
by an NMDA, 5HT; or neuronal nicotinic receptor antagonist, comprising the
step of administering to sald subject an effective amount of a compound as
defined in claim 1 but not subject to the proviso that at least one of R? and
R® and at least one of R! and R® are other than hydrogen.
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DERIVADOS AZABICICLICOS, AZATRICICLICOS Y AZAESPIROCICLICOS
DE AMINCICLOHEXANO COMO ANTAGONISTAS DE LOS RECEPTORES
DE NMDA, 5HT, Y NICOTINICOS NEURONALES

1. Campo de la Invencién

Derivados azsbiciclicos, azafriciclicos y azaespirociclicos de
aminciclohexanos que son activos sistdmicamente como antagonistas de los
receptores de NMDA, 5HTy y nicotinicos, composiciones farmacéuticas que
comprenden a [os mismos, método de preparacién de los mismos y método de
tratamiento de trastomos del CNS que comprenden aiteraciones de la
transmisién glutaminérgica, serotoninérgica y nicotinica con los mismos, para el
tratamiento de trastomos inmunomoduladores y para el tratamiento de
enfermedades infecciosas.

2. Arte anterior

Antagonistas de NMDA

El antagonismo de los receptores de glutamato de tipo N-metil-d-
aspartato (NMDA) tiene potencialmente un amplio rango de aplicaciones
terapéuticas[19]. La inhibicién funcional de loa receptores de NMDA se puede
lograr a travéa de efectos en diferentes sitios de reconocimiento, tal como el
sitio transmisor primario, el sitic de glicina Insensible a estricnina (glicinas), el
sitio de poliamina y el sitio de fenciclidina localizado dentro del canal de
cationes. Los bloqueantes del canal del receptor de NMDA actian de una
manera no competitiva “"dependiente del uso®, lo cual significa que en general
solamente bloquean el canal en su estado abierto. Esta dependencia del uso
ha sido interpretada por muchos en el sentido que una activacién mds fuerte
del receptor deberifa conduclr a un mayor grado de antagonismo. Se ha



considerado ademés que dicho modo de accién Implica que esta clase de
antagonista puede ser de particular utilidad cuando cabs esperar una
sobreactivacién de loa receptores de NMDA, tal como en Ia epilepsia, isquemia
y traumatismo. Sin embargo, ia experiencia clinica inicial con el antagonista del
receptor de NMDA selectivo, de gran afinidad, no competitivo fuertemente
dependiente del wuso, maleato de (+)-5-metil-10,11-dihidro-5H-
dibenzociclohepten-5,10-imina ({(+)-MK-801), ha sido decepcionante. Es decir,
la eficacia terapéutica en la epilepsia era pobre, con evidencia de algunos
efectos secundarios psicotrOpicos a dosis terapéuticas. Estas observaciones,
junto con el hecho que aquellos que abusan de la fenciclidina experimentan
sintomas psicotrdpicos similares, han llevado a la conclusion que el
antagonismo no competitivo de los receptores de NMDA no sea un enfoque
terapéutico prometedor.

Sin embargo, el uso de métodos electrofisiologicos més elaborados
indica que no hay no hay equivalencia entre los diferentes antagonistas no
competitivos dado que factores, tales como la velocidad de bloqueo del
receptor (cinética de SI-NO) y la dependencia del voltaje de este efecto,
pueden determinar las caracteristicas farmacodindmicas in vivo, decir,
también la seguridad terapéutica. Paraddjicaments, serla deseable contar con
agentes de una afinidad baja a moderada, en lugar de una gran afinidad.
Dichos hallazgos desencadenaron una reconsideracién del concepto de
antagonismo no competitivo de los receptores de NMDA en el desarrollo de
drogas [19, 22]. Se han utilizado clinicamente antagonistas no competitivos del
receptor de NMDA, tal como amantadina y memantina que cumplen con los
criterios mencionados, por varios afios en el tratamiento del mal de Parkinson y
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la demencia, respectivamente, y raramente producen efectos secundarios a las
dosis terapéuticas usadas eh las respectivas indicaciones.

En vista de la evideﬁda mencionada, lcs autores han desarrollado una
serie de nuevos antagonistas no competitivos del receptor de NMDA basado en
la estructura de aminciclohexano azabiciclico, azatriciclico y azaespirociclico.

Antagonistas del receptor de 5-HT3

Los receptores de 5-HTy son receptores ionotrépicos dependientes del
ligando, permeable a cationes. En el hombre, la mayor densidad de los
receptores de 5-HTs; se observa sobre las células enterocromafines en la
mucosa gastrointestinal, que estd inervada por aferencias del vago y el drea
postrema del tallo encefélico, que constituye la zona desencadenante de
quimiorreceptores.

Dado que los receptores de 5-HTs no sdlo se oncuontral; a una gran
densidad en el drea postrema sino también en la regién del hipocampo y de ia
amigdala del sistema limbico, se ha sugerido que los antagonistas selectivos
de 5-HTs pueden tener efectos psicotrépicos (Greenshaw & Silverstone, 1997).

Ain méds, los primeros estudios en animales sugleren que los
antagonistas del receptor de 5-HTs, ademds de su uso bien reconocido como
anti-emético, pueden muy bien ser de utilidad ciinica en numerosas dreas.
Dichas dreas incluyen trastomos de ansiedad, esquizofrenia, trastomos de
abuso de drogas y alcohol, trastomos depresivos, trastomos cognitivos, mal de
Alzheimer, temblor cerebeloso, psicosis relacionada con el tratamiento del mal
de Parkinson, dolor (migrafia y sindrome de intestino irritable) y trastomos de la
alimentacion.

Antagonisias del receptor nicotinico neuronal



En la aclualidad, se conocen diez subunidades alfa (alfa 1-10) y cuatro
subunidades beta (beta 1-4) de los receptores nicotinicos. Los receptores a482
son probablemente loge mas comunes en el CNS, en especial en el hipocampo
y el cuerpo estriado. Forman canales catidnicos no selectivos con corrlentes
desensibilizantes lentas, incompletas (tipo Il). Los receptores homoméricos a7
son tanto pre como post-sinapticos y se encuentran en el hipocampo, la corteza
motora y el sistema limbico, asl como en el sistema nervioso autSnomo
periférico. Estos receptores se caracterizan por su gran permeabilidad al Ca®' y
las respuestas rdpidas fuertemente desensibilizantes (tipo |A). Los cambios en
los receptores nicotinicos se han relacionado con numerosas enfermedades.
Entre allas, el mal de Alzheimer, el mal de Parkinson, el sindrome de Tourette,
esquizofrenia, abuso de drogas, abuso de nicotina y el dolor.

Basado en la observacién que el propio agonista nicotinico, nicotina,
parece tener efectos benéficos, el dasamrolio de drogas hasta el momento estd
enfocado en el descubrimiento de agonietas nicotinicos selectivos.

Por ofro lado, no esté claro si los efectos de los agonistas nicotinicos en,
por ejemplo, el sindrome de Tourette y la esquizofrenia, se deben a una
activacién o inactivacién/dessnsibilizacién de los receptores nicotinicos
neuronales.

Los efectos de los agonistas sobre los receptores nicotinicos neuronales
son fuertemente dependientes del periodo de exposicién. Se produce en
milisegundos una rdpida subsensibilizacién reversible, en segundos una
desensibilizacion prolongada, en horas se produce una inactivacion imeversible
de los receptores que contienen a4B2 y a7 y en dias una sensibilizacién.

En otras palabras, los efectos de los “agonistas” nicotinicos pueden de



hecho deberse a un agonismo parcial, inactivacién y/o desensibilizacion de los
receptores nicotinicos neuronales. A su vez, las concentraciones moderadas de
los bloqueantes del canal del receptor nicotinico neuronal podria producir los
mismos efectos que los informados para los agonistas nicotinicos en las
indicaciones mencionadas precedentemente.

LA PRESENTE INVENCION

Se ha enconfrado ahora que determinados derivados azabiciclicos,
azatriciclicos y azaespirociclicos de aminciclohexanos presentan una
pronunciada e inesperada actividad antagonista de los receptores de NMDA,
5HT3 y nicotinicos. Debidos a la propiedad mencionada, las sustancias son
adecuadas para el tratamiento de un amplio rango de trastornos del CNS que
comprenden alteraciones de la transmision glutaminérgica, serotoninérgica y
nicotinica, efecto inmunomodulador y propiedades para enfermedades anti-
infecciosas. Estos compuestos se encuentran preferentemente en la forma de
una composicion farmacéutica de los mismos junto con uno o mas diluyentes,
vehiculos o excipientes aceptables para uso farmacéutico.

OBJETOS DE LA INVENCION

Uno de los objetos de la presente invencién comprende la provisidn de
nuavos compuestos farmacéuticos que son aminciclohexanos azabiciclicos,
azatriciclicos y azaespirociclicos antagonistas de los receptores de NMDA,
5HTs y nicotinicos y composiciones farmacéuticas con los mismos. Otro objeto
de la invencién comprende la provision de un nuevo método para tratar,
eliminar, aliviar, paliar o mejorar trastomos Indeseables del CNS que
comprenden alteraciones de la transmision glutaminérgica, serotoninérgica,
nicotinica, para fratar trastomos inmunomoduladores y para tratar



enfermedades infecciosas empleando un compuesto de la invencién o una
composicion farmacéutica que contiene a los mismos. Un objeto adicional de la
invencién comprende la provisién de un proceso para producir loa principios
activos de aminciclohexanos azabiciclicos, azafriciclicos y azaespirociclicos.
Aln ofros objetos adicionales serdn evidentes de aqul en adelante y ofros
objetos serén evidentes para los especialistas en el arte.

RESUMEN DE LA INVENCION

Por ello, los autores consideran que el contenido de la invencién se
puede resumir, entre otros, en términos de:

Un compuesto seleccionado entre los que son de la férmula 1,

R, R

H‘ R1

donde

R y R'-R® se seleccionan independientemente entre grupos alquilo C1.p
de cadena lineal o ramificada (por ejemplo, grupos metilo, etilo, propilo o
butilo), grupos alquenilo C, s de cadena lineal o ramificada (por ejemplo, grupos
etenilo o propenilo), grupos alquinilo C,4 de cadena lineal o ramificada (por
ejemplo, grupos etinllo o propinilo), grupos arilo Cg12 (por ejemplo, grupos
fenilo o naftilo), grupos arilo Ce.12 sustituidos (por ejemplo, que contienen uno o
més sustituyentes seleccionados entre alquilo Cqe, tal como metilo o etllo,
alcoxi Cqe, tal como metoxi o etoxi, hidrox y halo, tal como cloro o bromo),
grupos aril-Ci4 alquilo Ca12 {por ejemplo, grupos bencilo o fenetilo) y, en el
caso de R?y R?, atomos de hidrégeno;



Z es CHy;

N=061;

Y =CH;

y siempre que al menos uno de R? y R® no son hidrégeno ¥,8! menos
uno de R*y R® no son hidrégenc;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno Cs.Cs U-V-W-X, dando como resultado la estructura
representada por la formula 2,

RS /UW
Ré o
R2
donde X = CHa;
m=01,2
o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C5.Cs U-V-W-X, y los miembros del anillo N @ Y no se

unen para formar un puents, dando como resultado la estructura bésica

representada por la fdrmula 3

donde el miembro de anillo N estd saturado y el miembro de anillo Y estéd
saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anillo al cual esta unido;

sus isomeros 6pticos y las sales de adicidn dcida o bésica aceptables

para uso farmacéutico de los mismos;



un método de tratamiento de un animal vivo para aliviar una afeccién
donde el compuesto es seleccionado por su eficacia inmunomoduladora, ant-
malaria, anti-virus Borna o anti-hepatitis C, anti-tripanosémico y anti-HSV, que
comprende el paso de administrar a dicho animal vivo una cantidad de un
compuesto seleccionado entre los que son de la formula 1,
R
N~
Re R1

R2
1

donde R se selecciona del grupo formade por hidrégeno, alquilo (C+.Ce)
de cadena lineal o ramificada, alquenilo (C2-Ce) de cadena lineal o ramificada,
alquinilo (C2-Cs) de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R' se selecciona del grupo formado por alquilo (C1-Ce) de cadena lineal
o ramificada, alquenilo (C>-Ce) de cadena lineal o ramificada, alquinilo (Cz-Ce)
de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R? a R® se seleccionan independientemente del grupo formado por
hidrégeno, alquilo (C1.Ce) de cadena lineal o ramificada, alquenilo (C>-Cs) de
cadena lineal o ramificada, alquinilo (C2-Ce) de cadena lineal o ramificada, arilo,
arilo sustituido y arllaiquilo;

Z es CHy;

N=061;

Y =CH;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C3Cs U-V-W-X, dando como resultado la estructura

representada por la férmula 2,



donde X = CHz;

m=0,1,2;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C3.Cs U-V-W-X, y los miembros del anillo N @ Y no se

unen para formar un puents, dando como resultado la estructura bésica

ST

donde el miembro de anillo N esté saturado y el miembro de anillo Y esté

represantada por la formula 3,

saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anlllo al cual esté unido;

sus isdmeros dpticos y las sales de adici6én 4cida o bésica aceptables
para uso farmacéutico de fos mismos;

que es eficaz para aliviar dicha afeccién;

un método de tratamiento de un animal vivo para aliviar una afeccién
tratable con un antagonista de NMDA seleccionado del grupo formado por
excitotoxicidad seleccionada entre Isquemia durante un accidente
cerebrovascular, tfraumatismo, hipoxia, hipoglucemia, glaucoma y encefalopatia
hepatica,

enfermedades neurodegenerativas crénicas seleccionadas entre el mal

de Alzheimer, demencia vascular, mal de Parkinson, enfermedad de
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Huntington, esclerosis miltiple, esclerosis amiotrdfica  lateral,
neurodegeneracion por SIDA, atrofia olivopontocerebelosa, sindrome de
Tourette, enfermedad de neuronas motoras, disfuncién mitocondrial, sindrome
de Korsakoff y enfermedad de Creutzfeldt-Jakob,

otros trastomos relacionados con cambios pldsticos a largo plazo en el
sisteama nervioso central seleccionados entre dolor crénico, tolerancia,
dependencia y adiccion a drogas (por ejemplo, opioldes, cocaina,
benzodiazepinas, nicotina y alcohol), y

epilepsia, disquinesia tardla, disquinesia inducida por L-DOPA,
esquizofrenia, ansiedad, depresion, dolor agudo, espasticidad y tinnitus,

que comprende el paso de administrar a dicho animal vivo una cantidad

de un compuesto seleccionado entre los que son de la fdrmula 1,
R
Fd

R4 Rt

donde

R se selecciona del grupo formado por hidrégeno, alquilo (C-Cs) de
cadena lineal o ramificada, alqueniio (C2>-Cs) de cadena lineal o ramificada,
alquinilo (C2-Cs) de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R' se selecciona del grupo formado por aiquilo (C,-Cs) de cadena lineal
o ramificada, alquenilo (C2-Cs) de cadena lineal o ramificada, alquiniio (C2-Ce)
de cadena lineal o ramificada, arifo, arilo sustituido y arilalquilo;

R? a R® se seleccionan independientements del grupo formado por
hidrégeno, alquilo (C+.Ce) de cadena lineal o ramificada, alquenilo {(CrCg) de

cadena lineal o ramificada, alquinilo (C>-Cs) de cadena lineal o ramificada, arilo,



1

arilo sustituido y arilalquilo;

Z es CHy;

N=061;

Y =CH;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C3Cs U-V-W-X, dando como resultado la estructura

Y

representada por la fdrmula 2,

-

donde X = CHa;

m=0,1,2

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C3Cs U-V-W-X y los miembros del anillo N e Y no se

unen para formar un puente, dando como resultado la estructura bdsica

R ad
Rz 3

representada por la formula 3,

donde el miembro de anillo N esta saturado y el miembro de anillo Y esté
saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anillo al cual esta unido;

sus isdmeros Opticos y las sales de adicién dcida o bésica aceptables
para uso farmacéutico de los mismos;

que es eficaz para aliviar dicha afeccion;
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un método de tratamiento de un animal vivo para aliviar una afeccion
tratable con un antagonista de! receptor de 5HTs, que comprende el paso de
administrar a dicho animal vivo una cantidad de un oompu;sto seleccionado

entre los que son de la formula 1,

R

R4 R1

donde

R se selecciona del grupo formado por hidrégeno, alquilo (C+.Ce) de
cadena lineal o ramificada, alquenilo (C2-Ce) de cadena lineal o ramificada,
alquinilo (Cz-Cs) de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R' se selecciona del grupo formado por alquilo (C1.Cs) de cadena lineal o
ramificada, aiquenilo (C>-Cs) de cadena lineal o ramificada, alquinilo (C~Cs) de
cadena fineal o ramificada, arilo, arilo sustituido y arilalquilo;

R? a R® se selecclonan independientemente del grupo formado por
hidrégeno, alquilo (C1-Cs) de cadena lineal o ramificada, alquenilo (C>-Cs) de
cadena [ineal o ramificada, alquinilo (C2-Cs) de cadena lineal o ramificada, arilo,
arilo sustituido y arilalquilo;

Z es CH;y;

N=061;

Y =CH,

o los compuestos donde R y R' se combinan para formar un puente de
alquilenc o alquenileno C».Cs U-V-W-X, dando como resultado la estructura
representada por la formula 2,
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R5 N/U\Y
R Al
R2
2
donde X = CHa3:
m=0,1,2

o los compuestos donde R y R' se combinan para formar un puents de
alguileno o alquenileno CyCs U-V-W-X, y los miembros del anilio N e Y no se
unen para formar un puente, dando como resultado la estructura bésica

representada por la formula 3,

Re a
R2 3

donde el miembro de anillo N estd saturado y el miembro de anillo Y estéd
saturado o se puede comblinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anillo al cual esta unido;

8us isémeros Opticos y las sales de adicién dcida o basica aceptables
para uso farmacéutico de los mismos;

que es eficaz para aliviar dicha afecclén;

un método de tratamiento de un animal vivo para aliviar una afeccién
tratable con un antagonista del recaptor nicotinico neuronal, que comprende el
paso de administrar a dicho animal vivo una cantidad de un compuesto

seleccionado entre los que son de la férmula 1,



14

donde

R se selecciona del grupo formado por hidrégeno, alquilo (C1.Ce) de
cadena lineal o ramificada, alquenilo (C»Ce) de cadena lineal o ramificada,
alquinilo (C>.Ce) de cadena lineal o ramificada, arilo, arllo sustituido y arllalquilo;

R' se selecciona del grupo formado por alquilo (C1.Ce) de cadena lineal o
ramificada, alquenilo (C2.Ce) de cadena lineal o ramificada, aiquinllo (C2-Cs) de
cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R? a R® se seleccionan independientemente del grupo formado por
hidrégeno, alquilo (C1.Cs) de cadena lineal o ramificada, alquenilo (C-Ce) de
cadena lineal o ramificada, alquinilo (C2-Cg) de cadena lineal o ramificada, arilo,
arilo sustituido y arilalquilo;

Z es CHy;

N=061;

Y =CH;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno CyCs; U-V-W-X, dando como resuitado la estructura
representada por la férmula 2,

donde X = CHj;
m=0,12

\0/
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-

o ios compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno Cs Cy U-V-W-X, y los miembros del anillo N e Y no se

unen para formar un puente, dando como resultado la estructura bésica

o

representada por la férmula 3,

donde el miembro de anillo N estd saturado y el miembro de anillo Y esta
saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anllio al cual estd unido;

sus isbmeros 6pticos y las sales de adicién 4cida o bésica aceptables
para uso farmacéutico de los mismos;

que es eficaz para aliviar dicha afeccion;

un meétodo de tratamiento de un animal vivo para allviar una afeccion
tratable con un antagonista de 5HT; seleccionado del grupo formado por
trastomnos de ansiedad, trastomos depresivos, esquizofrenia y psicosis
relacionada con el tratamiento, trastommos de abuso de drogas y aicohol,
trastomos cognitivos, mal de Alzheimer, mal de Parkinson, temblor cerebeloso,
migrafia, trastornos de la alimentacién, sindrome de intestino inflamatorio (IBS),
y emesis, que comprende el paso de administrar a dicho animal vivo una

cantidad de un compuesto seleccionado entre los que son de la formula 1,
. R
”

R4 Rt
R2

donde

o
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R se selacciona del grupo formado por hidrégeno, alquilo (C1.Ce) de
cadena lineal o ramificada, alquenilo (C2-Ce) de cadena lineal o ramificada,
alquinilo (C-Ce) de cadena lineal o ramificada, arilo, arilo sustituido y arilaiquilo;

R' se selecciona del grupo formado por alquilo (C+.Ce) de cadena lineal o
ramificada, alquenilo (C,-Cs) de cadena lineal o ramificada, alquinilo (CCs) de
cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R? a R® se seleccionan independientemente del grupo formado por
hidrégeno, alquilo (C1.Ce) de cadena lineal o ramificada, alquenilo (C+-Ce) de
cadena lineal o ramificada, alquinilo (C-Cg) de cadena lineal o ramificada, arilo,
arilo sustituido y arilaiquilo;

Zes CHy;

N=061;

Y =CH;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno Cy.Cs U-V-W-X, dando como resultado la estructura
representada por la formula 2,

AU
7

R4 Ay

donde X = CHg;

m=0,1,2;

o los compuestos donde R y R' se combinan para formar un puents de
alquileno o alquenileno CyCs U-V-W-X, y los miembros del anillo N @ Y no se
unen para formar un puents, dando como resultado [a estructura basica

representada por la formula 3,
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H
R4 m
R2
3

donde el miembro de anillo N esté saturado y el miembro de anillo Y estd
saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anilllo al cual estd unido;

sus [sémeros Opticos y las sales de adicién édcida o bdsica aceptables
para uso farmacéutico de los mismos;

que es eficaz para aliviar dicha afeccitn;

un método de tratamiento de un animal vivo para aliviar una afeccién
tratable con un antagonista del receptor nicotinico neuronal seleccionado del
grupo formado por sindrome de Tourette, trastomos de ansiedad,
esquizofrenia, abuso de drogas, abuso de nicotina, abuso de cocalna,
disquinesia (enfermedad de Huntington, inducido por L-DOPA), trastomo de
hiperactividad con déficit atenclonal (ADHD), mal de Aizheimer, mal de
Parkinson y dolor, que comprende el paso de administrar a dicho animal vivo

una cantidad de un compuesto seleccionado entre los que son de la férmula 1,

AR

donde

R se selecciona del grupo formado por hidrdgeno, alquilo (C1-Ce) de
cadena lineal o ramificada, alquenilo (C2-Ce) de cadena lineal o ramificada,
alquinilo (C2-Cs) de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R! se selecciona del grupo formado por alquilo (C4-Cg) de cadena lineal
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o ramificada, alquenilo (C-Cs) de cadena lineal o ramificada, alquinilo (C2.Cs)
de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R? a R® se seleccionan independientements del grupo formado por
hidrégeno, alquilo (C1-Ce) de cadena lineal o ramificada, alquenilo (C>-Ce) de
cadena lineal o ramificada, alquinilo (C2-Ce) de cadena lineal o ramificada, arilo,
arflo sustituido y arilalquilo;

Z s CHg;

N=061;

Y =CH,;

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C,.Cs U-V-W-X, dando como resultado la estructura

)

representada por la formula 2,

donde X = CHjy;

m=0,1,2

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C;.Cs U-V-W-X, y loa miembros del anilio N e Y no se

unen para formar un puente, dando como resultado la estructura bésica

'

Re n
R2
3

representada por Ia formula 3,

donde el miembro de anillo N esté saturado y el miembro de anillo Y estd
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saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anillo al cual estd unido;

sus isbmeros Gpticos y las sales de adicion dcida o bdsica aceptables
para uso farmacéutico de los mismos;

que es eficaz para aliviar dicha afeccién; y

una composicién farmacéutica que consiste de un compuesto
seleccionado entre los que son de la fdrmula 1,

_R
R4 R1
R2

donde

R se selecciona del grupo formado por hidrégeno, alquilo (C-Cg) de
cadena lineal o ramificada, alquenilo (CxCe) de cadena lineal o ramificada,
alquinilo (Cx-Ce) de cadena lineal o ramificada, arilo, arilo sustituido y arilalquilo;

R! s selecclona del grupo formado por alquilo (C1.Cs) de cadena lineal o
ramificada, alquenlio (C2.Ce) de cadena lineal o ramificada, alquinilo (C2-Ce) de
cadena lineal o ramificada, arilo, arilo sustituido y arilaiquilo;

R? a R® se seleccionan independientemente del grupo formado por
hidrégeno, alquilo (Cy.Ce) de cadena lineal o ramificada, alquenito (C-Cq) de
cadena lineal o ramificada, alquinilo (C>-Ce) de cadena lineal o ramificada, arilo,
arilo sustituido y arilalquilo;

Zes CHy;

N=061,

Y =CH;

o los compuestos donde R y R se combinan para formar un puente de
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alquileno o alquenileno C3Cy U-V-W-X, dando como resultado la estructura

)

R4 m
R2

representada por la fdrmula 2,

donde X = CHy;

m=0,1,2

o los compuestos donde R y R' se combinan para formar un puente de
alquileno o alquenileno C3.Cs U-V-W-X, y ios miembros del anillo N e Y no se
unen para formar un puente, dando como resultado la estructura bdsica

representada por la formula 3,

S

donde el miembro de anillo N estd saturado y el miembro de anillo Y estd
saturado o se puede combinar junto con R® para formar un enlace de carbono-
hidrégeno con el carbono del anillo al cual estd unido;

sus isomeros Opticos y las sales de adicién acida o basica aceptables
para uso farmacéutico de los mismos;

en combinacién con uno o mas diluyentes, excipientee o vehiculos
aceptables para uso farmacéutico.

DESCRIPCION DETALLADA DE LA INVENCION

Los siguientes detalles y los ejemplos detallados solamente se ofrecen a
efectos ilustrativos y no deben considerarse en un sentido limitante.

Esquema y tabla de sintesis general de 6-azabiciclo[3.2.1]Joctanos (que
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pertenecen a la estructura de la férmula 1 del Resumen):

:;E,n“w =

N,

3 g ot

UAR, THP '-ﬂ“l-ﬂl'

'}Eﬂk'}sﬁ“'j@l’“
-

TABLA 1: 8-azabicicio[3.2.1]octanos 1-1 a 1-8

Esquema 1

Ne N°enla RIR|IR|RIR|R|Y|n
MRZ | descripcién de
sintasis
2011 1-1 H | Me |Moe | H |Me| H |CH] O
2023 1-2 H Et | Me| H [ Me| H |CH ]| O
2007 1-3 H | Me | Et H | Me| H]CH]| O
211010 14 H | Me|Mea{Me|Me| H|CH]| O
2/1003 1-5 Me | Me | Me | Me | Me H | CH 0
2022 1-6 H Et | Me | Me | Me | H | CH 0
2020 1-7 H |Me | Me| H {Me ]| Me | CH 0
2028 1-8 H |Me|Mea| H | Me|Ph |{CH| O
Ejemplo 1.

Clorhidrato de 1,ex0-3,5-trimetil-6-azabiciclo[3.2.1]octano (1-1).
a) 1,exo0-3,5-trimetll-8-azabiciclo[3.2.1]oct-6-eno (5-1).
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Se agité una mezcla de 1,3,3-trans-5-tetrametilciclohexanamina (4-1)
(3.88 g, 25 mmol), K2CO; (28 g, 0.2 mol) y tetraacetato de plomo (22,2 g, 50
mmol) en benceno seco (125 ml) durante 3 hs bajo ebullicién a refiujo. Después
se enfrié con agua helada y se filtré. El precipitado se lavé con éter dietllico y el
fitrado se evapor6 bajo presién reducida. El residuc oleoso se separd por
cromatografla en columna sobre gel de sllice (diclorometano-alcohol
isopropflico, 20:1, 10:1). Se recolectd una fraccién con Rf 0,7 (EtOAc) para
obtener, deepués de concentracién bajo presién reducida 1,0 g (26%) de la
imina 5-1 como un aceite de color ambar.

'H NMR (CDCls, TMS) 5: 0,86 (3H, d, 6 Hz, 3-CHj), 0,90-1,80 (7H, m,
CH-anillo); 1,12 (3H, s, 1-CHy); 1,34 (3H, s, 5-CHs) y 7,36 ppm (1H, 8, HC=).

b) Clorhidrato de 1,exo0-3,5-trimetii-8-azabiciclo[3.2.1]Joctano (1-1).

Se agregd por gotas una solucién de |a imina 5-1 (0,8 g, 5,3 mmol) en
MeOH (2 ml) a una suspension de borohidruro de sodio (0,4 g, 10,6 mmol) en
MeCOH (8 ml). La mezcla se agité a temperatura ambiente durante 24 hs, luego
se agregaron 10 ml de NaOH acuoso 5%. La mezcla se extrajo con éter
dietilico. La fase orgénica se lavd con NaCl acuoso saturado y se secd sobre
pelets de NaOH. La soluclén filtrada se tratd con una solucién de HCI seco en
éter dietllico, se evapor6 bajo presién reducida y el residuo se recristalizé a
partir de CHsCN seco para obtener el compuesto 1-4 como un sélido incoloro
(0,33 g, 35%).

'H NMR (CDCl3, TMS) : 0,86 (3H, d, 6 Hz, 3-CHs), 0,95-1,15 (1H, m, 2-
CH); 1,11 (3H, 8, 1-CHs); 1,41 (1H, d, 12,4 Hz, 8-CH); 1,55-1,70 (1H, m, 2-CH);
1,57 (3H, 8, 5-CH,); 1,70-1,80 (2H, m, 4-CH y 8-CH); 2,00-2,30 (2H, m, 3-CH y
4-CH); 3,00-3,25 (2H, m, 7-CH;) y 8,30-9,85 ppm (2H, br 8, NH;").

N\
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Ejempio 2.

Clorhidrato de 5-etll-1,ex0-3-dimetil-8-azabiciclo[3.2.1]Joctano (1-2).

a) 1-azido-1-etll-3,3-trans-5-trimetliciclohexano (7).

Se agitd una mezcla enfriada (~0 °C) de 1-etil-3,3-trans-5-
trimetilciclohexanol (6) (3,3 g, 18,1 mmol), azida sédica (2,36 g, 36,3 mmol) y
écido ftrifluoroacético (10,7 ml) en cloroformo (50 ml) durante 24 hs. Después se
alcalinizé por adiclén de amonfaco acuoso diluido. La fase orgdnica se separd,
se lavéd con agua y se secd sobre K.CO,. La filtraclén y evaporacion del
solvente bajo presién reducida permitié obtener un residuc olecsc que se
separd por cromatografia instantdnea sobre gel de sflice, eluyendo con éter de
petréleo ligero, para obtener la azida 7 (2,0 g, 58%) como un aceite incoloro
liviano.

'H NMR (CDCl,, TMS) 5: 0,64 (1H, d, 14 Hz, CH-anillo); 0,85-2,15 (8H,
m, CH-anillo y ET-CHz); 0,90 (3H, d, 7 Hz, 5-CHs); 0,82 (3H, 8, 3-CHsqq); 0,87
(3H, t, 7,5 Hz, Et-CHs) y 1,10 ppm (3H, 8, 3-CHan).

b) 1-etil-3,3-trans-5-trimetiiciclohexanamina (4-2).

Se agregd una solucion de la azida 7 (1,97 g, 10 mmol) en éter dietllico
(10 ml) por gotas a una suspension de hidruro de aluminio y litio (1,13 g, 30
mmol) en éter dietllico (30 mi). La mezcia se agid durante 20 hs a temperatura
ambiente. Después se neutralizd cuidadoasamente con NaOH acuoso 10%. La
fase orgdnica se separd y la fase acuosa se extrajo con éter dietllico. Las fases
orgénicas combinadas se Iavaron con NaCl acuoso saturado y se secaron
sobre NaOH. La filtracién y evaporacidon del solvente bajo presién reducida
permitié obtener la amina 4-2 (1,36 g, 80%) como un aceite.

'H NMR (CDCls, TMS) &: 0,55-2,15 (8H, m, CH-anillo y ET-CH); 0,88
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(3H, 8, 3-CHaeg); 0,80 (3H, d, 6,5 Hz, 5-CHy); 0,89 (3H, t, 7 Hz, ET-CH)) ¥ 1,12
ppm (3H, 8, 3-CHayy).

c) Clorhidrato de 5-etll-1,ex0-3-dimetil-8-azabiciclo[3.2.1Joctano (1-
2).

Se prepard con un rendimiento del 30% a partir de la imina 5-2 de
acuerdo con el procedimiento descrito en el Ejemplo 1b. Sélido incoloro.

'H NMR (CDCls, TMS) 5: 0,95-1,15 (7H, m, CH-anillo, 3-CH; y CHs-Et);
1,12 (3H, 8, 1-CH3); 1,48 (1H, d, 13,6 Hz, 8-CH); 1,55-1,76 (3H, m, CH-anillo y
CHx-Et); 1,84-2,04 (2H, m, CH-anillo) y 2,04-2,28 (2H, m, 4,8-CH); 3,14 (2H, m,
7-CHy) y 9,40 ppm (2H, br 8, NHz").

d) S-etil-1,ex0-3-dimetil-8-azabicicio[3.2.1]oct-6-eno (5-2).

Se prepard con un rendimiento del 32% a partir de la amina 4-2 de
acuerdo con el procedimiento descrito en el Ejemplo 1a. Un aceite.

'H NMR (CDCl,, TMS) &: 0,82-0,85 (1H, m, CH-anillo); 0,91 (3H, d, 6 Hz,
3-CH,), 0,94 (3H, t, 7,5 Hz, Et-CHy); 1,15-1,75 (6H, m, CH-anillo); 1,15 (3H, s,
1-CHjy); 1,71 (2H, q, 7,5 Hz, Et-CH2) y 7,38 ppm (1H, 8, HC =).

Ejemplo 3.

Clorhidrato de axo-3-etil-1,5-dimeti|-8-azabiciclo[3.2.1]octano (1-3).

a) trans-5-etll-1,3,3-trlemetiiciciohexiicarbamato de ter-butilo (8-1).

A una solucién de clorhidrato de 1,3,3-timetil-trans-5-
etilciclohexanamina (4-3) (1,54 g, 7,5 mmol) en THF (20 ml) se agregé Na;COs
(3,18 g, 30 mmol) y la mezcla se agitd durante 30 min. Después se enfrié con
agua helada, se agregd bicarbonato de di-ter-butilo (1,7 g, 7,65 mmol) y se
continué agitando durante 20 hs. Se agregd agua y ia mezcla se extrajo dos
vecss con éter dietllico. Los extractos combinados se lavaron con NaCl acuoso
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saturado, se secaron sobre MgSO, y se evaporaron. El residuo sélido se tratd
con hexano, se filtrd y se lavé con hexano para obtener el carbamato 8-1. Se
aisi6 una cantidad adicional de 8-1, después el filtrado se evapord y trath con
acetonitrilo. Se obtuvo el carbamato 8-1 (1,18 g, 57%) como un sélido incoloro
con un p.f. de 70-71 °C.

'H NMR (CDCly, TMS) 5: 0,65-1,85 (7H, m, CH>-Et y CH-anllio); 0,88
(3H, t, 6,5 Hz, CHs-Et); 0,88 y 0,99 (ambaos 3H, s, 3, 3-CHa); 1,42 (9H, s, t-Bu);
1,85 (1 H, dq, 13,5y 2,5 Hz, 8-CHyy): 2,24 (1 H, d, 14 Hz, 2-CH,g) y 4,30 ppm
(1 H, br s, NH).

b) exo-3-etll-1,5-dimeti)-8-azablciclo[3.2.1]octan-8-carboxilato de ter-
butilo (8-1).

A una mezcla del carbamato 8-1 (1,05 g, 3,85 mmol) y iodo (1,95 g, 7.7
mmol) en benceno seco (35 ml) se apgregé tefraacetato de plomo (3,92 g, 8,85
mmol) en una porcién. La mezcla se agitd bajo ebullicién a refiujo durante 4 hs,
luego se enfrib con agua helada y sa filtré. El precipitado se lavd con éter
dietllico y el filtrado se lavd cuidedosamente con metabisulfito de potasio
acuoso saturado seguido de NaHCO, acucso saturado. La fase orgdnica se
lavd con NaCl acuoso saturado, se secd sobre MgSO, y se evapord. El residuo
se purificd por cromatografia instantdanea sobre gel de sflice (éter de petrdleo
ligero-acetato de efilo, 20: 1) para obtener el compuesto 8-1 (0,78 g, 73%)
como un aceite incoloro.

'H NMR (CDCl,, TMS) 5: 0,86 (3H, t, 8,5 Hz, CHs-Et); 1,00 (3H, 8, 1-
CHaj); 1,00-1,80 (7H, m, CHx-Et y CH-anillo); 1,46 (12H, s, t-Bu y 5-CHs); 1,95-
2,45 (2H, m, anillo-CH); 3,08 y 3,36 ppm (ambos 1H, d, 11 Hz, 7-CH,).

c) Clorhidrato de exo-3-etil-1,5-dimetil-6-azabiciclo[3.2.1]octano (1-
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3).

Se agregd carbamato 9-1 (0,73 g, 2,7 mmol) a una solucién de dcido
trifluoroacético (3 mil) en diclorometano (15 ml) y la mezcla se agitd a
temperatura ambiente durante 10 h. La solucién se evapord bajo presién
reducida y el residuo se traté con NaOH acuoso 10% (5 ml) y se extrajo con
éter dietllico. El exiracto se lavd con NaCl acuoso saturado y se secd sobre
NaOH. La solucion filirada se tratd con solucion de HCI seco en éter dietilico. El
solvente ge evaporé bajo presién reducida y el residuo se traté con acetonitrilo
seco para obtener el clorhidrato de amina 1-3 como un sélido incoloro (0,34 g,
62%).

H NMR (CDCly, TMS) 5: 0,85-2,45 (8H, m, 2,4,8-CH;, 3-CH y CHo-Et);
0,90 (3H, t, 7 Hz, CHs-Et); 1,12 (3H, 8, 1-CHa); 1,59 (3H, 8, 5-CHs); 3,13 (2H, t,
8 Hz, 7-CH) y 9,55 ppm (2H, br 8, NHz").

Ejempilo 4.

Clorhidrato de 1,3,3,5-tetrametil-8-azabiciclo[3.2.1]octano (1-4).

a) 1,3,3,5, 5-pentametiiciciohexlicarbamato de ter-butilo (8-2).

Se prepard con un rendimiento del 70% a partir de clorhidrato de
1,3,3,5,5-pentametilciclohexanamina (4-4) de acuerdo con el procedimiento
descrito en el Ejemplo 3a. Se purificéd por cromatografia instantdnea sobre gel
de sllice (éter de petréleo ligero-acetato de etilo, 20: 1). Un aceite incoloro.

TH NMR (CDCls, TMS) 5: 0,87 (6H, 8, 3,5-CHaeq); 0,90-1,45 (4H, m, 4-
CH; y 2,6-CHy); 1,12 (6H, S, 3,5-CH3); 1,27 (3H, S, 1-CHa); 1,42 (9H, S, t-
Bu); 2,24 (2H, d, 15 Hz, 2,6-CHgg) ¥ 4,30 ppm (1H, br 8, NH).

b) 1,3,3,5-tetrametil-8-azabiciclo[3.2.1]octan-6-carboxllato de ter-
butilo (9-2).
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Se preparé con un rendimiento del 48% a partir del carbamato 8-2 de
acuerdo con el procedimiento descrito en el Ejemplo 3b. Un aceite incoloro.

'H NMR (CDCl,, TMS) 5: 0,81, 0,84 y 0,99 (total 9H, todos s, 1,3,3-CHy);
0,80-1,75 (6H, m, CH-anillo); 1,34 y 1,52 (total 3H, ambos 8, 5-CH,); 1,41 y
1,44 (total 9H, ambos s, t-Bu); 1,91 y 2,09 (total 1H, ambos d, 14,5 Hz, 6-CH);
3,00 y 3,28 (un rotdmero); y 3,03 y 3,33 (otro rotdmero; total 2H, todos dd, 11y
2 Hz, 7-CHa).

c) Clorhidrato 1,3,3,5-tetrametll-8-azabicicio[3.2.1Joctano (1-4).

Se prepand con un rendimiento del 68% a partir del carbamato 8-2 de
acuerdo con el procedimiento descrito en el Ejemplo 3¢. Sélido incoloro.

'H NMR (CDCly, TMS) &: 1,00, 1,13 y 1,29 (total SH, 8, 1,3,3-CH3); 1.25-
1,65 (4H, m, 2-CH; y 4,8-CH); 1,64 (3H, s, 5-CH,); 1,81 (1H, dt, 12,4 y 2,3 Hz,
4-CH); 2,21 (1H, d, 14,5 Hz, 8-CH); 3,10-3,40 (2H, m, 7-CH); 9,10 y 8,90 ppm
(total 2H, ambos br s, NH").

Ejempio 5.

Clorhidrato de 1,3,3,5, 8-pentametil-8-azabiciclo[3.2.1]Joctano (1-8).

a) 1,3,3,5-tetrametil-8-azabiciclo[3.2.1]Joctan-8-carboxilato de metllo
(11).

Se prepard con un rendimiento- del 50% a parlr de 1,3,3,55-
pentametilciclohexilcarbamato de metilo (10) de acuerdo con el procedimiento
descrito en el Ejemplo 3b. Un aceite incoloro.

'H NMR (CDCl;, TMS) &: 0,87 y 0,96 (total SH, ambos 8, 1,3,3-CHy);
1,00-1,70 (4H, m, 2-CH, y 4,8-CH); 1,33 y 1,46 (total 3H, ambos 8, 1-CHa);
1,70-1,20 (2H, m, 4, 8-CH); 3,04 y 3,34 (rotdmero mayor) y 3,10 y 3,39
(rotdmero menor; total 2H, todos dd, 11,5 y 1,6 Hz, 7-CH,); 3,59 (mayor) y 3,84
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(total 3H, ambos 8, OCHj).

b) Clorhidrato de 1,3,3,5,6-pentametil-8-azabiciclo[3.2.1Joctana (1-5).

Se agregé una solucién del carbamato 11 (1,0 g, 4,44 mmol) en éter
dietflico (10 ml) a una suspensién de hidruro de aluminio y litio (0,34 g, ® mmol)
en éter dietllico (25 ml). La mezcla se agitd durante 20 ha a temperatura
ambients. Después se enfrié con agua helada y se neutralizé cuidadosamente
con NaOH acuoso 10%. La fase orgéanica se separd y la fase acuosa se extrajo
con éter dietflico. Las fases orgdnicas combinadas se lavaron con NaCl acuoso*
saturado y se secaron sobre NaOH.

La solucion filtrada se tratd con un exceso de solucién de HCI seco en
éter dietilico. El solvente se evapord bajo presidn reducida y el residuo se tratd
con acetonitrilo seco y éter dietllico (2: 1), y se enfrié en refrigerador durante 24
hs. El precipitado se filtrd y se lavd con éter dietilico para obtener el clorhidrato
de amina 1-5 (0,25 g, 26%) como un sdlido incoloro.

*H NMR (CDCly, TMS) 3: 1,03, 1,09, 1,18 y 1,22 (total 9H, todo s, 1,3,3-
CHy); 1,44 (3H, s, 5-CH,); 1,50-2,50 (8H, m, 2,4, 8-CH;); 2,73 (d, 5 Hz) y 2,80
(total 3H, d, 6,5 Hz, N-CHy); 2,65 (m) y 2,84 (total 1 H, dd, 12 y 6 Hz, 7-CH);
3,73 (dd, 12 y 8,5 Hz) y 4,07 (total 1H, dd, 13 y 7 Hz, 7-CH); 8,50 y 10,80 ppm
(total 1 H, br s, NH*).

Ejemplo 6.

Clorhidrato de 5-etil-1,3,3-trimetil-8-azabiciclo[3.2.1]Joctano (1-8).

a) 5-etil-1,3,3-trimetll-8-azabiciclo[3.2.1]oct-8-eno (5-3).

Se prepard con un rendimiento del 28% a partir de 1-etil-3,3,5,5-
tetrametilciclohexanamina (4-5) de acuerdo con el procedimiento descrito en el
Ejemplo 1a. Un aceite.

X
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'H NMR (CDCls, TMS) 8: 0,83 (3H, 8, 3-CHy); 0,94 (3H, t, 7,4 Hz, ET-
CHy); 0,98 (3H, 8, 3-CHa); 1,15 (3H, s, 1-CHj); 1,20-1,50 (5H, m, CH-anillo);
1,57 (1H, dt, 124 y 2 Hz, CH-anillo); 1,89 (2H, dq, 7.5y 2,8 Hz, Et-CHp) y 7,47
ppm (1 H, 8, HC =),

b) Clorhidrato de 5-etil-1,3,3-frimetll-8-azabiciclo[3.2.1]octano (1-6).

Se preparé con un rendimiento del 33% a partir de la imina 5-3 de
acuerdo con el procedimiento descrito en el Ejemplo 1B. Sélido incoloro.

'H NMR (CDCls, TMS) &: 1,01 (3H, s, 3-CHy); 1,03 (3H, t, 7.5 Hz, CHs-
Et), 1,13y 1,31 (ambos 3H, s, 1,3-CHs); 1,25-1,35 (1H, m, CH-anillo); 1,35-1,65
(4H, M, CHz-Et y CH-anillo); 1,69 (1 H, d, 12 Hz, 2-CH); 1,82-2,12 (2H, m, 4,8-
CH); 3,05-3,45 (2H, m, 7-CHy); 9,05 y 9,65 ppm (ambos 1 H, br 8, NHz").

Ejemplo 7.

Clorhidrato de 1,6x0-3,5,ex0,endo-7-tetrametl|-8-
azabiciclo[3.2.1]octano {1-7).

a) cis-3-etll-1,3,trans-S-trimetiiciclohexiicarbamato de ter-butllo (8-
3).

Se prepard con un rendimiento del 81% a partir de clorhidrato de 1,3,5-
trimetil-cis-3-etilciclohexanamina (4-6) de acuerdo con el procedimiento descrito
en el EjJemplo 3a. Se purificé por cromatografia instantdnea sobre gel de sllice
(éter de petréleo ligero-acetato de efilo, 20: 1). Un aceite incoloro.

'H NMR (CDCl3, TMS) 8: 0,63 (1H, d, 12,5 Hz, CH-anilio); 0,70-0,80 (1H,
m, CH-anillo); 0,79 (3H, t, 7,5 Hz, CHy-Et); 0,86 (3H, d, 8,4 Hz, 5-CH;); 1,28
(3H, s, 3- CH,); 1,25-1,85 (6H, m, CH-anillo y CH-ET); 1,41 (SH, s, t-Bu); 1,52
(3H, 8, 1-CHj); 2,35 (1 H, d, 12,5 Hz, 2-CH) y 4,31 ppm (1 H, br 5, NH).

1,ex0-3,5,ex0,endo-7-tetrametil-8-azabiciclo[3.2.1]octan-8-

\@



carboxliato de ter-butilo (9-3).

Se preparé con un rendimiento del 57% a partir del carbamato 8-3 de
acuerdo con el procedimiento descrito en el Ejemplo 3b. Un aceite incoloro.

H NMR (CDCl,, TMS) 8: 0,80-1,85 (6H, m, CH-anillo); 0,85-1,15 (8H, m,
1,3-CHs); 1,35-1,55 (8H, m, 5, 7-CHy); 1,45 (8H, 8, t-Bu); 2,08 y 2,27 (total 1 H,
m, CH-anillo); 3,36 y 3,51 ppm (total 1H, m, 7-CH).

Clorhidrato de 1,0x0-3,5,exoendo-7-tetrameti|-6-
azabiciclof3.2.1]octano (1-7).

Se prepard con un rendimiento del 70% a partir del carbamato 9-3 de
acuerdo con el procedimiento descrito en el Ejemplo 3c. Un sélido incoloro.

'H NMR (CDCl;, TMS) 8: 0,96 (3H, d, 5,8 Hz, 3-CH,); 1,00 (3H, s, 1-
CHa); 1,00-1,15 (1 H, m, 2-CH); 1,36 (1 H, d, 12 Hz, 8-CH); 1,43 (3H,d, 74 HZ,
7-CHs); 1,55-1,75 (2H, m, 2-CH y 4-CH); 1,62 (3H, 8, 5-CHj); 1,80 (1 H, d, 12,6
Hz, 8-CH); 2,15-2,35 (2H, m, 3-CH y 4-CH); 3,685 (1 H, M, 7-CH); 9,00 y 8,85
ppm (total 2H, ambos br s, NH;").

Ejemplo 8.
Clorhidrato de 1,ex0-3,5-trimetll-exo,endo-7-fonll-8-
azabiciclo[3.2.1]octano (1-8).

a) 3-bencll-3,5-dimetiiciciohexanona (13).

A una solucién enfriada (~20 °C) de bromuro de benciimagnesio 1 M en
éter dietllico (50 ml) bajo argén se agregd CuCl (0,52 g, 5,3 mmol) y la mezcla
8e agité durante 5 min. Después se agregé por gotas una solucién de 3,5-
dimetil-2-ciclohexen-1-ona (12) (4,4 g, 35,1 mmol) en éter dietllico (15 ml)
manteniendo |a temperatura debajo de -10 °C. La mezcla se agitd durante 2 hs
y 8se neutralizd con écido acético acuoso 10% (40 ml). La capa orgédnica se
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separd, se lavd con agua, NaHCO; acuoso saturado y NaCl acuoso saturado, y
se secd sobre MgSO,. La filtracién y concentracién bajo vaclo permitié obtener
un residuo oleoso que se separd por cromatografia instantdnea sobre gel de
sllice (éter de petréleo ligero-acetato de etilo, 10: 1). La ciclohexanona 13 (4,0
g, 53%) se obtuvo como un aceite incoloro.

'H NMR (CDCly, TMS) 8: 0,92 (3H, s, 3-CHj); 1,08 (3H, d, 6 Hz, 5-CHy),
1,10-2,45 (7H, m, CH-anillo), 2,42 y 2,56 (total 2H, ambos d, 13 Hz, CH:PH) y
7,05-7,35 ppm (5H, m, Ph).

b) cls-3-bencll-1,3 trans-5-trimetiiciciohexanol (14).

Se agregd por gotas una solucién de la cetona 13 (3,9 g, 18,1 mmoi) en
éter dietflico (10 ml) a MeMgl 1 M en éter dietflico (40 ml). La mezcia se agité
durante 1 h a temperatura ambiente. El extracto etéreo obtenido después de
aislamiento y purificacién tradicionales para reacciones de Grignard se secd
sobre Na:SO,, se filtré y se evaporé para obtener un residuo olecso que se
purificd por cromatografla instantdnea sobre gel de sllice (éter de petréleo
ligero- acetato de etilo). El ciclohexano! 14 (3,2 g, 76%) se obtuvo como un
aceite incoloro.

'H NMR (CDCl;, TMS) &: 0,75 (3H, 8, 3-CHs); 0,95-1,25 (3H, m, CH-
anillo); 0,92 (3H, d, 6,6 Hz, 5-CHS), 1,23 (3H, s, 1-CHgs); 1,45-1,75 (3H, m, CH-
anillo); 2,05-2,25 (1 H, m, 5-CH). 2,77 y 3,04 (ambos 1 H, d, 13 Hz, CH,Ph) y
7,05-7,35 ppm (5H, m, CH arilo).

c) N-{cis-3-bencli-1,3,trans-5-trimetiiciclohexll)-2-cloroacetamida
(15).

Se agregd por gotas 4cido sulftrico (2,1 mi, 3,83 g, 39 mmol) a una
solucion agitada del ciclohexanol 14 (3,0 g, 13 mmol) y cloroacstonitrilo (4,0 g,
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52 mmol) en acido acético (2,1 ml) bajo enfriamiento con agua helada. La
mezcla se agitd durante 24 hs a temperatura ambientse, luego se vertié en agua
helada (10 ml). La mezcia se neutraliz6 con NaOH acuoso 20% y se extrajo
con éter dietllico (3X15 ml). Las fases orgénicas combinadas se lavaron con
NaCl acuoso saturado y se secaron sobre MgSO,. El extracto se filtr6 y el
solvente se evapord. El residuo se purificé por cromatografia instantdnea sobre
gel de sllice, eluyendo con una mezcia de éter de petrfleo ligero y acetato de
etilo (10: 1) para obtener la amida 15 (1,32 g, 33%) como un aceite incoloro.

'H NMR (CDCls, TMS) 3: 0,73 (3H, s, 3-CH3); 0,80-1,40 (3H, m, CH-
anillo); 0,98 (3H, d, 6,8 Hz, 5-CHa), 1,42 (3H, 8, 1-CHa); 1,83 (1 H, m, CH-
anllio); 1,80-2,05 (1H, m, 5-CH); 2,12 (1 H, dq, 13,8 y 3 Hz, 8-CH); 2,33 (1 H, d,
12,7 Hz, CHzPh); 2,51 (1H, dt, 15 y 2,2 Hz, 2-CH); 3,17 (1H, d, 12,7 Hz,
CHzPh); 3,95 y 3,86 (total 2H, ambos s, CHzCO); 6,52 (1H, br s, NH) y 7,00-
7,35 ppm (5H, m, CH arilo).

d) Clorhidrato de cls-3-benclii-1,3,trans-5-trimetliciclohexanamina (4-
7).

Una soluciéon de la amida 15 (0,62 g, 2 mmol) y tiourea (0,18 g, 2,4
mmol) en una mezcla de etanol (5 ml} y écido acético (1 ml) fue sometida a
reflujo durante 10 hs. La mezcla de reaccién se enfrid hasta temperatura
ambiente y se agregaron 20 ml de NaOH acuoso 10% bajo agitacién. La
mezcla resultante se extrajo con éter dietllico (3x 10 ml). Los extractos
combinados se lavaron con NaCl acuoso saturado, se secaron sobre NaOH, se
filtraron y se trataron con solucién de HCI seco en éter dietllico. El solvente se
evapord bajo presién reducida y el residuo se tratd con éter dietilico seco para
obtener el clorhidrato de amina 4-7 (0,33 g, 35%) como un sdlido incoloro.

\’Z\
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'H NMR (CDCTS, TMS) 5: 0,88 (3H, d, 8,5 Hz, 5-CHa); 0,70-1,30 (3H, m,
CH-anillo); 0,73 (3H, s, 3-CH,); 1,28 (3H, s, 1-CHs); 1,50 (1H, d, 154 Hz, CH-
anilio), 1,60-1,85 (1H, m, CH-anillo); 2,05 (1H, d, 18 Hz, CH-anillo); 2,15-2,50
(1H, m, 5-CH); 2,47 y 3,33 (ambos 1 H, d, 12,8 Hz, CH2Ph); 7,00-7,35 (5H, m,
CH arilo) y 8,42 ppm (3H, br s, NH3+).

@) 1,ex0-3,5-trimetil-7-fenll-8-azabiciclo[3.2.1]oct-6-eno (5-4).

Se prepard con un rendimiento del 40% a partir de la amina libre 4-7 de
acuerdo con el procedimiento descrito en el Ejemplo 1 A. Un aceite.

'H NMR (CDCl;, TMS) 5: 0,84 (3H, d, 6,8 Hz, 3-CHj; 0,00-1,15 (2H, m,
CH-anillo); 1,26 (3H, s, 1-CH,); 1,30-1,80 (5H, m, CH-anillo); 1,43 (3H, s, 5-
CHj) y 7,30-7,85 ppm (6H, m, CH arilo).

f) Clorhidrato de 1,0%0-3,5-trimetil-exo,endo-7-fenll-8-
azabiciclo[3.2.1]Joctano (1-8).

Se preparé con un rendimiento del 33% a partir de la imina 54 de
acuerdo con el procedimiento descrito en el Ejemplo 1b. Sélido incoloro.

'H NMR (CDCly, TMS) 8: 0,75-1,85 (4H, m, CH-anillo); 0,86 (3H, d, 5,8
Hz, 3-CHs); 1,20 (3H, s, 1-CH3); 1,56 (3H, 8, 5-CHs); 1,89 (1H, d, 14,4 Hz, 8-
CH); 2,05-2,15 (1 H, m, CH-anillo); 2,20-2,30 (1 H, m, CH-anillo); 4,57 (1 H, m,
7-CH); 7,24 y 7,65 (total 5H, ambos br s, Ph); 8,15 y 10,40 ppm (total 2H,
ambos br s, NH2").

Esquema y tabla de sintesis general para los 6-azabicicio[3.2.1]Jnonanos
(que pertenecen a la estructura de la fdrmula 1 del Resumen).

Esquema 2
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Tabla 2: 6-azabiciclo[3.2.1]Jnonano 1-9

N° Noenladescripcibn R R' R? R* R* R®* Y n
MR2 de sintesis

2046 1-8 H Me Me H Me H CH 1

EjJemplo 9.

Clorhidrato de 1,5,ex0-7-trimetil-2-azabiciclo[3,3,1]nonano (1-9).

a) Acldo 2-{cis-3-[(2-cloroacetil)amino}-1,3,trans-5-
trimetiiciciohexil}acético (16).

A una solucién de 1,5 g (4,9 mmol) de N-(cis-3-bencil-1,3,trans-5-
trimetilciclohexil)-2-cloroacetamida (obtenida de una fraccién con Rf 0,7-0,8
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(Hexanos-EtOAc, 2: 1) separada después de la sintesis del compuesto 15,
Ejemplo 8c) en una mezcla de acetonitrilo (18 ml), tetraclorometano (18 ml) y
agua (23 ml) se agregd periodato de sodio (10,5 g, 48 mmol) y diéxido de
rutenio (7 mg, 0,08 mmol). La mezcla se aglté a temperatura ambiente durante
72 hs, luego se filird y la torta de filirado se lavé con diclorometano. La fase
orgénica del filtrado se separd y la fase acuocsa se extrajo con diclorometano.

Las fases orgdnicas combinadas se secaron sobre CaCl,, se filtraron y
se evaporaron. El residuo se purificd por cromatografia instantdnea sobre gel
de sllice, eluyendo con cloroformo, para obtener el écido 18 (0,55 g, 41%)
COMO un aceite.

H NMR (DMSO-D8, TMS) 8: 0,8-2,8 (7H, m, CH-anillo); 0,84 y 0,85
(total 3H, d, 6 Hz, 5-CHJ); 0,82 y 1,01 (total 3H, 8, 1-CHy); 1,21 y 1,22 (total 3H,
8, 3-CHs); 2,19 y 2,38 (total 2H, ambos d, 13,5 Hz, CH,CO); 3,97 ppm (2H, s,
CHZCI); 7,57 y 7,70 (total 1 H, ambos br s, NH) y 12,05 ppm (1 H, br s, COOH).

b) 2-{cls-3-[(2-cloroacetillamino]-1,3,trans-5-trimetliciciohexil}
acetato de etllo (17).

Se agregd por gotas cloruro de tionilo (0,73 mi, 10 mmol) a una solucién
del acido 16 (0,55 g, 1,89 mmol) en etanol seco (5 ml), bajo enfriamiento con
agua helada. La solucidon resultante se agité durante 15 hs a temperatura
ambiente, luego se evapord bajo presion reducida. El residuo se purificé por
cromatografia instantdnea sobre gel de sllice, eluyando con una mezcia de éter
de petréleo ligero y acetato de etilo (6: 1) para obtener el éster etilico 17 (0,32
g, 54%) como un aceits.

H NMR (CDCl,, TMS) 8: 0,7-1,8 (4H, m, CH-anillo); 0,88-0,84 (3H, m, 5-
CHj); 1,04 y 1,14 (total 3H, 8, 1-CHy); 1,25 (2H, t, 7 Hz, CHs-etilo); 1,35y 1,36



(total 3H, s, 3-CHa); 1,6-1,8 (1H, m, 5-CH); 2,05-2,35 (2H, m, CH-anillo); 2,18 y
2,79 (total 2H, d, 13 Hz, CH2CO); 3,82 y 3,95 (total 2H, s, CHxCI); 4,92 (2H, q, 7
Hz, CH;0); 6,42 y 7,28 ppm (total 1 H, br 8, NH).

¢) 1,5,exo-7-trimetil-2-azabiciclo[3,3,1]nonan-3-ona (18).

Una solucién del éster etflico 17 (0,32 g, 1,07 mmol) y tiourea (0,098 g,
1,3 mmol) en una mezcla de etanol (5 ml) y dcido acético (1,2 ml) fue sometida
a reflujo durante 20 hs. La mezcla de reaccién se enfrid hasta temperatura
ambiente y los solventes se evaporaron. Se agregé NaOH acuoso 10% y la
mezcia 86 extrajo con cloroformo (3x 10 ml). Los extractos orgénicos
combinados se secaron sobre CaCl,, se filtraron y se evaporaron. El residuo se
purificd por cromatografia instantdnea sobre gel de sflice eluyendo con una
mezcla de éter de petréleo ligero y acetato de etilo (6: 1,3: 1). Se recolectd una
fraccion con un valor de Rf de 0,4 (Hexano-EtOAc, 2: 1) para obtener la
lactama 18 (0,12 g, 39%) como un sélido incoloro con p.f. 176-177 °C.

H NMR (CDCh, TMS) &: 0,89 (3H, d, 5,8 Hz, 7-CH3); 0,75-1,05 (3H, m,
CH-anillo); 0,89 (3H, s, 5-CHa); 1,20 (3H, s, 1-CHa); 1,24-1,36 (1H, m, CH-
anillo); 1,45-1,60 (2H, m, CH-anlllo); 1,60-1,84 (1H, m, 7-CH); 2,14 (2H, s, 4-
CH3) y 5,40 ppm (1H, br s, NH).

d) Clorhidrato de 1,5,7-trimetil-2-axabiciclo[3,3,1]nonano (1-8).

Se agregé una solucién de borano 1 M en tefrahidrofurano (2 mi, 2
mmofi) a una solucién de la lactama 18 (0,07 g, 0,385 mmol) en tetrahidrofurano
(2 ml) y fue sometida a reflujo durante 15 hs. La mezcla se enfrid hasta
temperatura ambiente y se acidificé por adicion de HCl acuoso concentrado.
Los solventes se evaporaron bajo presion reducida y se agregé hexano (10 ml)
y NaOH acuoso 20% (10 ml) al residuc. La fase orgénica se separd y la fase
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acuosa se extrajo con hexano (2x 5 ml). Las fases orgénicas combinadas se
lavaron con NaCl acuoso saturado (10 ml) y se secaron sobre NaOH. El
extracto se filtré y se agregd solucién de HCI seco en éter dietllico. El solvente
se evapord y el residuo se tratd con éter dietilico (5 ml). El precipitado se
recolactd sobre un filtro para obtener el clorhidrato de amina 1-89 (0,02 g, 25%)
como un sdlido incoloro.

'H NMR (CDCly, TMS) 8: 0,80-1,85 (7H, m, CH-anillo); 0,88 (3H, d, 6,5
Hz, 7-CHy); 0,98 (3H, 8, 5-CHa); 1,50 (3H, s, 1-CH3); 2,10-240 (2H, m, 7-CH y
8-CH); 3,15-3,35 y 3,30-3,55 (ambos 1H, m, 3-CHy); 9,15 y 9,55 ppm (ambos
1H, br s, NHz").

Esquema y tabla de sintesis general para los compuestos 1-azaspiro

(que pertenecen a la estructura de la férmula 3 del Resumen).

Esquema 3
}Ef PH(CHylunsMoEY M .
20 m=0,1 Aoou
m.\ -
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Tabla 3.

N° N° en la R R! RR R*P R* RO Y n
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MRZ  descripcién
de sintesis
2/1004 31 -(CHz)s.(m=0) Me Me Me H CH; -
2/1013 3-2 -(CH)e,(m=1) Me Me Me H CH,
Ejemplo 10.

Clorhidrato de 7,7,9,9-tetrametl|-1-azaspiro [4,5]decano (3-1).

a) 3,3,5,5-tetrametil-L{2-fenlletll)ciciohexanol (20-1).

Se agregd una solucién de 3,3,5,5-pentametilciclohexanona (19) (1,54 g,
10 mmol) en éter dietllico (10 ml) a una solucion 0,85 M de bromuro de
fenileiimagnesio en éter dietllico (25 ml, 20 mmol), bajo enfriamiento sobre
bafio de hielo. La mezcla resultante se agitd durante 0,5 hs y se agregd
exhaustivamente NH,C| acuoso saturado (30 ml). La fase orgénica se separ® y
la fase acuosa se lavd con éter dietllico (2X20 mi). Las fases orgdnicas
combinadas se lavaron con una solucién de NaCl acuoso saturado (20 ml) y se
secaron sobre MgSO,. La filtracion y evaporacion de la solucién permitié
obtener un residuo que se purificé por cromatografia Instantdnea sobre gel de
sflice eluyendo con una mezcla de éter de petréleo ligero y acetato de etilo (10:
1) para obtener el ciclohexanol 20-1 (2,1 g, 82%) como un aceite.

'H-NMR (CDCls, TMS) 5: 0,81 (8H, s, 3,5-CHa); 1,23 (6H, s, 3,5-CHy);
1,0-1,8 (7H, m, protones y OH del anillo); 1,6-1,8 (24, m, PhCH2CHjy); 2,6-2,8
(2H, m, PhCH2CH2) y 7,0-7.4 ppm (5H, m, Ph).

b) 2-cloro-N{3,3,5,5-tetrametil-1-{2-fenlletil)ciclohexillacetamida (21~
1).

Se prepard con un rendimiento del 98% a partir del ciclohexanol 20-1 de
acuerdo con el procedimiento descrito en el Ejemplo 8c. Un aceite incoloro.

\nff
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'H-NMR (CDCl5, TMS) 5: 0,93 (8H, s, 3,5-CHy); 1,17 (8H, s, 3,5-CHa);
1,0-1,6 (4H, m, 4-CH_, 2,6-CH); 2,0-2,2 (2H, m, PhCH,CHy); 2,24 (2H, d, 14 Hz,
2,6-CH); 2,5-2,6 (2H, m, PhCH,CH_); 3,80 (2H, s, CH;Cl); 6,60 (1 H, brs, NH) y
7.1-7,3 ppm (54, m, Ph).

c) Acido 3-{1(2-cloroacetillamino]-3,3,5,5-tetrametiiciciohexil}
propanoico (22-1).

Se prepard con un rendimiento del 53% a partir de la amida 21-1 de
acuerdo con el procedimiento descrito en el Ejemplo 9a. Cristales incoloros con
p.f. 130-131 °C.

"H-NMR (CDCly, TMS) &: 0,92 (8H, 8, 3,5-CHy); 1,17 (6H, 8, 3,5-CHa);
1.0-1,5 (4H, m, 4-CH;,2, 8-CH, ); 2,0-24 (BH, m, OCCH,CHj3, 2,6-CH); 3,97
(2H, s, CHzCI) y 6,6 ppm (1H, br 8, NH);

d) 3-{1{(2-cloroacetil)amino]-3,3,5,5-tetrametilciclohexil}propanoato
de etllo (23-1).

Se prepard con un rendimiento del 82% a partir del dcido 22-1 de
acuerdo con el procedimiento descrito en el Ejemple 9b. Un aceite.

'H-NMR (CDCls, TMS) & 0,91 (6H, 8, 3,5-CHy); 1,14 (6H, 8, 3,5-CHy);
1,25 (3H, t, 7 Hz, CH,CH;O); 0,8-1,6 (4H, m, 4-CH,, 2,6-CH); 2,0-2,4 (6H, m,
OCCH:CH_, 2,6- CHY); 3,85 (2H, s, CH:CI); 4,11 (2H, q, 7 Hz, CH,CH;0) y 6,50
ppm (1H, br s, NH).

e) 7,7,9,9-tetrametil-1-azaspiro[4,5]decan-2-ona (24-1).

Se prepard con un rendimiento del 54% a partir del éster 23-1 de
acuerdo con el procedimiento descrito en el Elemplo 8¢. Un aélido incoloro con
p.f. 158-180 °C.

TH-NMR (CDCl,, TMS) 3: 1,01 (12H, 8, 7,9-CHS); 1,18 (1H, d, 14 Hz, &



CH); 1,27 (1H, d, 14 Hz, B-CH); 1,45 (4H, s, 6,10-CH>); 2,02 (2H, t, 7,5 Hz, 4-
CHz); 2,38 (2H, t, 7,5 Hz, 3-CH) y 5,8 ppm (1H, br s, NH).

f) 7,7,9,9-tetrametil-1-azaspiro [4,5] decano clorhidrato (3-1).

Se prepard con un rendimlento de! 76% a partir de ia espirolactama 24-1
de acuerdo con el procedimiento descrito en el Ejemplo 8d. Sélido incoloro.

'H-NMR (CDCl,, TMS) &: 1,01 (8H, 8, 7,9-CH,); 1,08 (8H, s, 7,9-CHa);
1,23 (1 H, d, 14 Hz, 8-CH); 1,35 (1H, d, 14 Hz, 8-CH); 1,8 (4H, br s, 6, 10-CHy);
2,0-2,2 (4H, m, 3,4-CH,); 3,3 (2H, br s, 2-CH,) y 9,4 ppm (2H, br s, NHz").

Ejemplo 11.

Clorhidrato de 8,8,10,10-tetrametil-1-azaspiro[5,5]jundecano (3-2).

a) 3,3,5,5-tetrametil-1-(3-fenliproplii)ciciohexanol {20-2).

Se prepard con un rendimiento del 80% a partir de la cetona 19 de
acuerdo con el procedimiento descrito en al Ejemplo 10a. Un aceite incoloro.

'H-NMR (CDCl5, TMS) 5: 0,88 (8H, 8, 3,5-CHa); 1,19 (8H, s, 3,5-CHa);
1,0-1,8 (11 H, m, protones, OH y PhCH;CH2CHj; del anillo); 2,60 (2H, t, 7,5 Hz,
PhCH,CH,CHy) y 7,1-7,4 ppm (5H, m, Ph).

b) 2-cloro-N-[3,3,5,5-tetrametll-1-(3-feniipropli)ciciohexiljacetamida
(21-2).

Se prepard con un rendimiento del 37% a partir del ciclohexanol 20-2 de
acuerdo con el procedimiento descrito en el Elemplo 8¢c. Sélido incoloro con p.f.
83-85 °C.

'H-NMR (CDCl,, TMS) &: 0,89 (BH, 8, 3,5-CHy); 1,13 (BH, s, 3,5-CHy);
0,8-1,9 (8H, m, 4-CH»,2, 8-CH y PhCH2CH,CHy); 2,15 (2H, d, 14,5 Hz, 2,6-CH);
2,56 (2H, t, 8 Hz, PhCH,CH2CHa); 3,93 (2H, 8, CHCI); 6,6 (1 H, brs, NH) y 7,1-
7.4 ppm. (5H, m, Ph).

A
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e) Acldo 4-{1{(2-cloroacetillamino]-3,3,5,5-tetrametiiciciohexIl}
butanoico (22-2).

Se preparé con un rendimiento del 74% a partir de la amida 21-2 de
acuerdo con el procedimiento descrito en el Ejemplo 8a. Sélido incoloro con p.f.
140-141 °C.

'H-NMR (CDCl,, TMS) 5: 0,91 (8H, 8, 3,5-CHy); 1,15 (6H, 8, 3,5-CHy);
0,9-1,8 (8H, m, 4-CH,,2, 6-CH, OCCH.CH,CHy); 2,17 (2H, d, 14,2 Hz, 2,6-CH);
2,33 (2H, t, 7,2 Hz, OCCH,CH;CHy); 3,97 (2H, s, CH.Cl) y 6,6 ppm. (1H, br s,
NH).

d) 4-{1-{(2-cloroacetii)amino}-3,3,5,5-tetrametiiciclohexil)

butanoato de etiio (23-2).

Se prepar6 con un rendimiento del 98% a partir del dcido 22-2 de
acuerdo con el procedimiento descrito en el Ejemplo 9b. Un aceite incoloro.

"H-NMR (CDCly, TMS) 8: 0,91 (8H, 8, 3,6-CHa); 1,14 (6H, s, 3,5-CHy);
1,25 (3H, t, 7 Hz, CH3CH.0); 0,9-1,8 (4H, m, 4-CH,,2, 6-CH, OCCH,CH,CHy);
2,18 (2H, d, 15 Hz, 2,6-CH); 2,26 (2H, t, 8,4 Hz, OCCHzCH2CHy); 3,95 (2H, s,
CH;CI); 4,13 (2H, q, 7 Hz, CH;CH0) y 8,52 ppm. (1H, br s, NH).

e) 8,8,10,10-tetrametil-1-azaspiro[S,5lundecan-2-ona (24-2).

Se prepard con un rendimiento del 76% a partir del éster 23-2 de
acuerdo con el procedimiento descrito en el Ejemplo 8c. Sélido incoloro con p.f.
126-128° C.

TH-NMR (CDCl;, TMS) 5: 1,01 (8H, s, 8, 10-CH,); 1,09 (6H, s, 8, 10-
CH,); 1,19 y 1,30 (ambos 1 H, d, 14 Hz, 8-CH,); 1,39 y 1,46 (ambos 2H, d, 14
Hz, 7,11-CHa); 1,63-1,90 (4H, m, 4,5-CH,); 2,33 (2H, t, 6 Hz, 3-CH,) y 5,8 ppm.
(1H, br 8, NH).
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f) Clorhidrato de 8, 8,10,10-tetrametil-1-azaspiro[5,5]undecano (3-2).

Se preparé con un rendimiento del 45% a parlir de la espirclactama 24-2
de acuerdo con el procedimiento descrito en el Ejemplo 8d. Un sdlido incoloro.

'H-NMR (CDCly, TMS) 5: 1,01 (6H, 8, 8, 10-CHa); 1,09 (8H, 8, 8,10-CH,);
1.0-2,1 (12H, m, 3,4, 5,7,8,11-CHy); 3,1 (2H, br s, 2-CH,) y 9,1 ppm (2H, br s,
NH.").

Esquema y tabla de sintesis general para 6-
azatriciclo[8,3,1,0*|dodecanos (que pertenecen a la estructura de la férmula 2
del Resumen).

Tabla 4.
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N° N en laR R! RR RR R* RE Y n
MRZ descripcion
de sintesis
2047 2 ~(CHa)s, (m=1) Me Me Me H CH O
Ejemplo 12.

Clorhidrato de 8,10,10-trimetil-8-azatriciclo[8,3,1,0"*dodecano (2).

a) 8,10,10-trimetil-8-azatriciclo[6,3,1,0**|dodecan-5-ona (25).

Se prepard con un rendimiento del 20% a partir de la espirolactama 24-2
de acuerdo con el procedimiento descrito en el Ejemplo 3b. Un acsite.

'H-NMR (CDCl;, TMS) & 0,95 (3H, s, 10-CHy); 1,00 (3H, 8, 10-CHs);
1,08 (3H, s, 8-CHjs); 1,20 (1H, d, 12 Hz) y 1,25-1,70 (5H, m, 9,11,12-CHa); 1,75-
1,80 (4H, m, 2, 3-CHa); 2,25-2,40 (2H, m, 4-CHy); 3,14 y 3,43 ppm (ambos 1H,
d, 12,0 Hz, 7-CHy).

b) Clorhidrato de 8,10,10-trimetil-8-azatricicio [6,3,1,0"*Jdodecanc
(2)

Se preparé con un rendimiento del 36% a partir de la lactama 25 de
acuerdo con el procedimiento descrito en el Elemplo 8d. Un aélido incoloro.

'H-NMR (CDCls, TMS) 8: 0,85-2,45 (12H, m, 2,3.4,9,11,12-CHz); 0,99
(3H, s, 10-CHg); 1,05 (3H, 8, 10-CHy); 1,18 (3H, 8, 8-CHy); 3,12 (2H, m, 5-CHy);
3,20-3,75 (2H, m, 7-CHa,) y 9,05 ppm (1H, br s, NH").

COMPOSICIONES FARMACEUTICAS

Los ingredientes activos de la invencién, junto con uno o mds
adyuvantes, vehiculos o diluyentes convencionales, se pueden conformar en la
fooma de composiciones farmacéuticas y dosificaciones unitarias de las

mismas, y en dichas formas se pueden emplear como sélidos, tal como



tabletas recubiertas o no recubierias o cépsulas rellenas, o como liquidos, tal
como soluciones, suspensiones, emulsiones, elixires o cépsulas rellenas con
las mismas, todos para uso oral; en la forma de supositorios o cédpsulas para
una administracion rectal o en la forma de soluciones inyectables estériles para
uso parenteral (incluyendo la via intravenosa o subcutdnea). Dichas
composiciones farmacéuticas y formas de dosificacion unitaria de las mismas
pueden comprender ingredientes convencionales o nuevos en proporciones
convencionales o especiales, con o sin compuestos o principios activos
adicionales, y dichas formas de dosificaclén unitaria pueden contener cualquier
cantidad eficaz adecuada de ingrediente activo compatible con el rango de
doslificacion diario pretendido que se usard. Las tabletas que contienen entre
veinte (20) y cien (100) miligramos de ingrediente activo o, mas generaimente,
enfre diez (10) y doscientos cincuenta (250) miligramos por tableta, son
entonces formas de dosificacién unitaria representativas adecuadas.

METODO DE TRATAMIENTO

Debido a su alto grado de actividad y su baja toxicidad, Junto con el
hecho de presentar un Indice terapéutico muy favorable, los principios activos
de la invencién pueden ser administrados a un sujeto, por ejemplo, un animal
vivo (incluyendo el hombre), que lo necesita, para tfratar, aliviar o mejorar, pallar
o eliminar una enfermedad o afeccién que sea susceptible a los mismos o,
representativamente, una de las enfermedades o afecclones enumeradas en
ofra parte de esta solicitud, preferentemente de forma concurrente, simuitdnea
o junto con uno o méas excipientes, vehiculos o diluyentes aceptables para uso
farmacéutico, en especial y preferentements en la forma de una composicién
farmacéutica de los mismos, ya sea por via oral, rectal o parenteral (Incluyendo
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las vias intravenosa y subcuténea) o, en algunos casos, atn la via thpica, en
una cantidad eficaz. Los rangos de dosificacién adecuados comprenden 1-1000
miligramos por dia, preferentemente 10-500 miligramos por dia y en especial
50-500 miligramos por dla, dependiendo como siempre del modo exacto de
administracion, la forma en que son administrados, la enfermedad a la que
estdn dirigidos, el sujeto a tratar y el peso corporal del sujeto, y la preferencia y
experiencia del médico o veterinario de cabecera.

EJEMPLOS DE COMPOSICIONES FARMACEUTICAS
REPRESENTATIVAS

Los productos de reaccion pueden ser procesados en tabletas, tabletas
recublertas, cépsulas, soluciones de goteo, supositorios, preparaciones para
inyeccién e infusidn y semejantes con la ayuda de los solventes, agentes
auxillares y vehiculos utilizados cominmente, y pueden ser aplicados para
fines terapéuticos por las rutas oral, rectal, parenteral y otras vias. A
continuacion se describen las composiciones farmacéuticas representativas.

(a) Las tabletas adecuadas para una administracién oral que contienen
al ingrediente activo se pueden preparar utilizando las técnicas de
conformacién de tabletas convencionales.

(b) Para supositorios, se puede emplear cualquiera de las bases
comunes para supositorios para incorporar en las mismas ulilizando los
procedimientos comunes el ingrediente aclivo, tal como un polietilenglicol, que
es un sdlido a la temperatura amblents normal pero que se funde a la
temperatura corporal.

(c) Para las soluciones estériles parenterales (incluyendo la intravenosa

y la subcutdnea), se emplea el ingredients activo junto con los ingredientss



convencionales en las cantidades habituales tal como, por ejemplo, cloruro de
sodio y agua doblemente destilada c.s., de acuerdo con procedimientos
convencionales, tal como filtracién, rellenado aséptico en ampollas o en
botellas para goteo IV y autoclave para la esterilizaclén,

Otras composiciones farmacéuticas adecuadas resultardn evidentes
para el especialista en el arte.

Los siguientes ejemplos se ofrecen, oira vez, solamente a efectos
ilustrativos y no deben ser considerados como limitaciones de la invencién.

EJEMPLO1
Formulacién de tabletas
A continuacién se muesira una formulacién adecuada para una tableta

que contiene 10 miligramos de ingrediente activo:

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

EJEMPLO 2
Formulaci6n de tabletas

A continuacién se muestra ofra formulacién adecuada para una tableta

que contiene 100 mg:

mg
Ingrediente activo 100
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Almidén de papa 20
Polivinilpirrolidona 10
Recubiertas con una pelicula y coloreada.

El material de la pelicula de recubrimiento consiste de:

Lactosa 100
Celulosa microcristalina 80
Gelatina 10
Poliviniipirrolidona, entrecruzada 10
Talco 10
Estearato de magnesio

Diéxido de silicio coloidal

_Pigmentos colorantes

EMPLO 3
Formulacién de cépsulas
A continuacién se muestra una formulacién adecuada para una cépsula

que contiene 50 miligramos de ingrediente activo:

mg
Ingrediente activo 50
Almidén de malz 20
Fosfato de calcio dibasico 50
Talco 2
Di6xido de silicio coloidal 2

rellenado en una cépsula de gelatina.
EJEMPLO 4
Solucién para inyecciones
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A continuacién se muestra una formulacion adecuada para una solucién

inyectable que contiene un por ciento de Ingrediente activo:

_ngredients activo, mq 12
Cloruro de sodio, mg 8
_Agua estéril hasta completar en mi 1
EJEMPLO §
Formulacion liquida oral

A continuacién se muestra una formulacién adecuada para 1 litro de una
mezcla liquida que contiene 2 miligramos de ingrediente activo en un mililitro de
la mezcia:

|
Ingrediente activo 2
Sacarosa 250
Glucosa 300
Sorbitol 150
Saborizante de naranja 10
Amarillo Sunset.
_Agua purificada hasta completar un total de 1000 ml
EJEMPLO 8
Formulacién liquida oral

A continuacién se muestra otra formulacién adecuada para 1 litro de una
mezcia liquida que contiene 20 miligramos de ingrediente activo en un mililitro
de mezcia:

Ingrediente activo 20,00
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Tragacanto 1,00
Glicerol 50,00
Sacarosa 400,00
Metilparabeno 0,50
Propilparabeno 0,05
‘Saborizante de grosella negra 10,00
Color rojo soluble 0,02
_Agua purificada hasta completar un total de 1000 ml
EMP|
Formulacion lfiquida oral

A continuacién se muestra otra formulacién adecuada para 1 litro de una
mezcia liquida que contiene 2 miligramos de ingrediente activo en un miiilitro de
mezcia:

g
Ingredients activo 2
Sacarosa 400
Tintura de piel de naranja amarga 20
Tintura de piel de naranja duice 15
Agua purificada hasta completar un total de 1000 mi
EJEMPLO 8
Formulacién de aerosol
Una solucién de 180 g de aerosol contiene:
g
Ingredients activo 10

Acido oleico 5
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Etanol 81
Agua purificada 0
Tetrafluoroetano 75

se introducen 15 mi de la solucién en recipientes de aluminio para
aerosol, se tapan con una vaivula dosificadora, se purgan con 3,0 bar.
EJEMPLO 9
Formulacion TDS

Una solucién de 100 g contiene:

8

Ingrediente activo 10,0
Etanol 57,5
Propilenglicol 7.5
Dimetilsulféxido 5,0
Hidroxietilcelulosa 04
_Agua purificada 19,6

s8 colocan 1,8 ml de la solucion sobre una tela recubleria con una

pelicula de soporte adhesiva. El sistema se clerma con un protector que sera

retirado antes de su uso.
EJEMPLO 10
Formulacién de nanoparticulas
Una composicién de 10 g de nanoparticulas de polibutilcianoacrilato
contiene:
g9
Ingredients activo 1,00

Poloxémero 0,10

A
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Butilcianoacrilato 8,75
Manitol 0,10
Cloruro de sodio 0,05

Las nanoparticulas de polibuticiancacrilato se preparan por
polimerizacion en emulsién en una mezcla de agua/HC| 0,1 N/etanol como
medio de polimerizacién. Finalmente, se liofilizan las nanoparticulas en la
suspension bajo vaclo.

FARMACOLOGIA - RESUMEN

Los principios activos de la presents invencién, y las composiciones
farmacéuticas con los mismos y el método de tratamiento con los mismos, se
caracterizan por sus propledades ventajosas e inesperadas (nicas, que vuelve
no evidente al "objeto como un todo®, relvindicado en la presente. Los
compuestos, y las composiciones farmacéuticas con los mismos, han
presentado las siguientes propiedades y caracteristicas valiosas en
procedimientos de prueba confiables que son de aceptacién general: son
sistdémicamente activos, son antagonistas no competitivos del receptor de
NMDA con una cinética répida de bloqueo/desbloqueo y una fuerte
dependencla del voltaje y son, por consiguients, de utilidad para tratar, eliminar,
paliar, aliviar y mejorar las afecciones gue responden a los mismos, por
aplicacién o administracién a dicho animal vivo huésped para el tratamiento de
un amplio rango de trastornos del CNS que comprenden alteraciones de Ia
transmisi6n glutaminérgica.

Estos compuestos también son antagonistas sistémicamente activos, no
competitivos de 5HT3 y del raceptor nicotinico neuronal y aon, por lo tanto, de
utilidad para tratar, eliminar, paliar, aliviar y mejorar de las afecciones que
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responden a los mismos, por aplicaclén o administracién a dicho animal vivo
huésped para el tratamiento de un amplio rango de trastomos del CNS que
comprenden alteraciones de la transmision serotoninérgica o nicotinica.

Métodos

Estudios de unién al receptor

Se decapitaron ratas Sprague-Dawley macho (200-250 g) y se retiraron
rapidaments los cerebros. Se diseco la corteza y se homogeneizé en 20
volimenes de sacarosa helada 0,32 M usando un homogeneizador de vidrio-
. Teflon. El homogenato se centrifugé a 1000 xg durante 10 min. Se descartd el
pelet y el sobrenadante se cenfrifugé a 20.000 xg durante 20 min. El pelet
resultante se volvid a suspender en 20 volimenes de agua destilada y se
centrifugé durante 20 min a 8000 xg. A continuacién, el scbrenadante y la capa
leuco-plaquetaria se centrifugaron a 48.000 xg durante 20 min en presencia de
Tris-HCI 50 mM, pH 8,0. El pelet se resuspendié y se centrifugd dos a fres
veces mas a 48.000 xg durante 20 min en presencia de Tris-HCl 50 mM, pH
8,0. Todos los pasos de centrifugacién se llevaron a cabo a 4 °C. Después de
resuspender en 5 volimenes de Tris-HCI 50 mM, pH 8,0, la suspensién de
membranas se congel6 rapidamente a -80 °C.

El dia del ensayo, las membranas se descongelaron y se lavaron cuaftro
veces por resuspension en Tris-HCl 50 mM, pH 8,0, y centrifugacion a 48.000
xg durante 20 min y finaimente se volvieron a suspender en Tris-HC| 50 mM,
pH 7.4. La cantidad de protelna en la preparacién final de membranas (250-
500, yg/ml) se determind de acuerdo con el método de Lowry et al. (1951). Las
incubaciones se iniciaron por adicién de [*H){+)-MK-801 (23,8 Ci/mmol, 5 nM,
Dupont NEN) a viales que contenian glicina (10 uM), glutamato (10 uM) y 125-
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250 ug de proteina (volumen total de 0,5 ml) y distintas concentraciones de los
agentes evaluados (10 concentraclones por duplicado). Las incubaciones
continuaron a temperatura ambiente durante 120 min (se llegé al equilibrio bajo
las condiciones usadas). La unién no especifica se definid por la adicién de {+)-
MK-801 (10 pM) no marcado. Las incubaclones se terminaron usando un
sistema de filtros Millipore. Las muestras se lavaron dos veces con 4 ml de
solucién amortiguadora de ensayo helada sobre filiros de fibra de vidrio
(Schleicher & Schuell) bajo vaclo constante. Después de separar y lavar los
filtros, se colocaron en liquido de centelleo (5 ml; Ultima Gold) y se determiné la
radioactividad retenida sobre los filtros con un contador de liquido de centslleo
convencional (Hewlett Packard, Analizador de Liquido de Centelleo). La Kd de
[PH}(+)-MK-801 de 4,6 nM se determiné mediante andlisis Scatchard y se us6
de acuerdo con la relacidn de Cheng Prussoff para calcular la afinidad de los
desplazamientos como valores de Kd. La mayoria de los antagonistas fue
evaluada en 3 a 7 experimentos separados.

Expresion de subtipos de los roceptores de NMDA y nicotinicos
neuronales en oocitos de Xenopus

Se anestesiaron hembras maduras de Xenopus /aevis con Tricalna 0,2%
sobre hielo durante 15 min antes de la cirugla. Se retiraron los oocitos y se
incubaron en colagenasa (tipo Il) 2 mg/ml en solucién de Ringer para oocitos
libre de Ca®* (NaCl 82,5 mM, KCI 2 mM, MgCl; 2 mM, HEPES 5 mM, pH 7,5)
durante 30 min a temperatura ambiente y se lavaron cuidadosamente con OR-2
(NaCl 100 mM, KCI 2 mM, MgClz 1 mM, CaCl, 2 mM, HEPES 5 mM, pH 7,5).
La capa remanente de células follculares se separdé manualmente con pinzas
finas y los oocitos se mantuvieron en OR-2. El ARN se disolvi6 en agua



destilada estéril tratada con DEPC. El ARN de la subunidad NR1a NMDA se
mezcld 1: 1 con el ARN de la subunidad NR2a. De manera similar, se mezcié el
ARN de la subunidad a4 del receptor nicotinico neuronal 1: 1 con el ARN de la
subunidad B2. Se inyectaron 50 a 100 nanolitros de cada mezcla de ARN en el
citoplasma de los oocitos usando un inyector de nanolitros (World Precision
Instruments). Los oocitos se incubaron a 19 °C en OR-2 durante los siguientes
3 agdlas.

Las respuestas electrofisiolégicas se obtuvieron usando el método
estdndar de filacion de voltaje de dos electrodos (amplificador GeneClamp
500), 2-8 dias después de la inyeccién. Los electrodos tenfan una resistencia
entre 0,2 y 0,4 MQ y se lienaron con KCI 3 M. Los registros se efectuaron en
una cidmara adapteda con tiempos de intercambio de 2 a 3 segundos. La
solucion del baffo se prepard sin Ca®*, para evitar las comientes de CI
inducidas por Ca®* (NaCl 100 mM, KCl 2 mM, HEPES 5 mM, BaCl, 2 mM, pH
7,35). Los receptores de NMDA fueron aclivados por co-aplicacién manual de
glutamato 1 mM y glicina 10 yM durante 30-40 segundos cada 2 a 3 minutos a
los oocitos fijados en —70 mV. Los receptores nicotinicos neuronales fueron
activados por aplicacién de acstilcolina 100 uM durante 20-30 segundos cada 2
a 3 min a los oocltos fijados en -70mV. Después de obtener respuestas control
estables, se obtuvieron curvas completas de concentracion-respuesta con los
antagonistas preincubando 8-7 concentraciones diferentes a intervalos de log
3.

Solamente se aceptaron los resultados de las células estables para su
inclusién en el andlisis final, es decir las que muestran al menos un 50% de

recuperacion de respuestas a NMDA después de eliminar el antagonista
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evaluado. A pesar de ello, la recuperacién de las acciones de la droga no
siempre fue del 100% debido a desensibillzacionea o acumulaciones menores
en algunas células. Cuando ese era el caso, esto siempre era compensado
basando el % de antagonismo a cada concentracién en ambos grupos control y
recuperacion y suponiendo un franscure0 de tiempo lineal para esta
desensibilizacién. Todos los antagonistas fueron evaluados a nivel de bloqueo
en el estado estacionario con 8 a 7 concentraciones en al menos 4 células. El
bloqueo del equilibrio se alcanz6 con 1 a 3 aplicaclones de agonista,
dependiendo de la concentracion de antagonista.

Los experimentos cinéticos se efechuaron aplicando varias
concentraciones de amino-alquilciciohexanos insaturados (habltualiments 5 en
un régimen de dosificacién de log 3) durante 10-20 segundos en presencla
continua de glutamato (100 uM y glicina 10 yM) durante 80-180 segundos en
oocitos de Xenopus que expresan raceptores NR1a/2a. El sistema de perfusion
usado para estos experimentos fue un sistema carrusel (continuo) de oocitos
modificado que permite una répida Incorporacion y elucion de agonista y
antagonista con tiempos de cambio menores que un segundo. Se efectuaron
ajustes exponenciales usando el programa TIDA para Windows y la mayoria de
las respuestas eran bien ajustadas con un solo exponenclal. Este mismo
sistema se usd para estudiar la dependencia de voliaje del bloqueo, pero en
este caso la solucién del bafio contenia dcido flufenamico (100 M) para
bloguear las comientes endbgenas de ClI" activadas por voltaje y activadas por
Ca®'. Ademés, el Ba®* (2 mM) se sustituyd por concentraciones bajas de Ca®*
(0.2 mM). Después del bloqueo del equilibrio por concentraclones mayores de

antagonista (normalmente alrededor de 10 veces el valor de la ICx), 80



aplicaron cinco rampas de -70 mV a +30 mV sobre un perfodo de dos
segundos. Se aplicaron rampas similares en soluciones de bafio y de glutamato
sin antagonista, ambos antes de la aplicacién del antagonista y después de la
recuperacion de respuestas. Las corrientes de fuga en ausencia de glutamato
se sustrajeron de las curvas de glutamato y glutamato mds antagonista.
Después se determind la dependencia del voltaje por comparacién de las
curvas de glutamato y glutamato mas antagonista.

Patch Clamp para NMDA y nicotina

Se obtuvieron hipocampos de embriones de rata (E20 a E21) y fueron
transferidos luego a solucién salina de Hank libre de calcio y magnesio (Gibco)
sobre hielo. Las células se disociaron mecénicamente en DNAase
0,05%/ovomucoide 0,3% (Sigma) después de una pre-incubacién de 8 minutos
con fripsina 0,68%/DNAase 0,1% (Sigma). Las células disociadas se
cenfrifugaron luego a 18 xg durante 10 minutos, se volvieron a suspender en
medio minimo esencial (Gibco) y se plaquearon a una densidad de 150.000
células cm™? sobre cajas de Petri de pldstico (Falcon) recubiertas previamente
con poli-Ldisina (Sigma). Las células se alimentaron con medio minimo
esencial regulado con NaHCOs/HEPES suplementado con suero fetal bovino
5% y suero de caballo (Gibco) 5% y se incubaron a 37 °C con CO; 5% y 85%
de humedad. E! medio se cambié completamente después de inhibir toda
mitosis glial adicional con citosina-D-arabinofurandsido (20 M Sigma) después
de 7 dias aproximadamente /n vitro. Posteriormente, el medio se cambié
parciaiments dos veces por semana.

Los registros de pafch clamp se obtuvieron a partir de estas neuronas
con electrodos de vidrio pulido (4-8 m) en la modalidad de célula completa a
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temperatura ambiente (20-22 “C) con la ayuda de un amplificador EPC-7 (List).
Las sustancias de prueba se aplicaron cambiando los canales de un sistema de
superfusién rapida adaptado con un flujo de salida comin (tiempos de
intercambio de 10-20 ms). La solucién intracelular tenia el siguiente contenido
(mM): CsCl (120), TEACI (20), EGTA (10), MgCl3 (1), CaCla (0,2), glucosa (10),
ATP (2), AMPc (0,25); el pH se ajustd en 7,3 con CsOH o HCI. Las soluciones
exiracelulares tenfan la siguiente composicién basica {mM): NaCl (140), KCI
(3), CaCl; (0,2), glucosa (10), HEPES (10), sacarosa (4,5), tetrodotoxina (TTX
3*10%). Todas las soluciones contenlan glicina (1 M): una concentracién
suficiente como para causar alrededor de un 80-85% de activacién de los
receptoras de glicina. Solamente se aceptaron los resultados de las células
estables para su Inclusion en el andlisis final, es decir, después de la
recuperaclén de respuestas a NMDA en al menos un 75% de su depresion por
los antagonistas evaluados.

Paich clamp para 5-HT;

Se adquirieron células N1E-115 de la Coleccién Europea de Cultivos
Celulares (ECACC, Salisbury, Reino Unido) y se guardaron a -80 °C hasta el
momento del uso. Las células se plaquearon a una densidad de 100.000
células cm™? sobre cajas de Petri de pldstico (Falcon) y se alimentaron con
medio minimo esencial (MEM) amortiguador con NaHCO.HEPES
suplementado con suero fetal bovino (Gibco) 15% y se incubaron a 37 *C con
CO; 5% con un 95% de humedad. El medio se cambié completamente todos
los dlas. Una vez cada tres dias, se volvieron a sembrar células sobre cajas de
Petri nuevas después de tratamienio con tripsina-EDTA (1% en PBS),
resuspension en MEM y centrifugacion a 1000 rpm durante cuatro minutos.



Los registros del pafch clamp a -T0 mV se efectuaron con células
desprendidas, 2-3 dlas después de la siembra, con electrodos de vidrio pulido
(2-6 MQ) en la modalidad de célula completa a temperatura ambiente (20-22
°C) con un amplificador EPC-7 (List). La solucién intracelular tenla el siguiente
contenido (mM): CsCl (130), HEPES (10), EGTA (10), MgCl (2), CaClz (2), K-
ATP (2), Trie-GTP (0,2), D-glucosa (10); ol pH se ajustd en 7,3 con CsOH o
HCl. Las soluciones extraceiulares tenian la siguiente composicién bdsica
(mM): NaCl (124), KCI (2,8), HEPES (10), el pH se ajustd en 7,3 con NaOH o
HCI.

Una vez establecida la configuracién de célula completa, las células se
desprendieron del sustato de vidrio y se les aplicd serotonina (10 pM),
memantina y derivados de aminocalquilciclohexano ingsaturado a distintas
concentraciones usando un dispositivo de superfusion répida. Se usé una
pipeta de aplicacibn de cilindro doble impulsado por un transductor
piezoeléctrico para exponer la célula desprendida a una soluclén que contenia
serotonina o sin serotonina. Se aplicé un pulso de serotonina de dos segundos
cada 60 segundos. Los antagonistas putativos se disolvieron en agua
bidestilada y se disolvieron con la solucién hasta la concentracién deseada.
Solamente se aceptaron los resultados de las células estables para su inclusion
en ol andlisis final, s decir, las que presentaban una recuperacion de al menos
un 50% de respuestas a la serotonina después de eliminar los compuestos. A
pesar de ello, la recuperacién de las acciones de la droga no siempre era del
100% debido a la desensibilizacién en algunas células (< = 10% sobre un
perfodo de 10 minutos). Cuando sucedla esto, slempre era compensado

basando el porcentaje de antagonismo a cada concentracién en ambos grupos
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control y recuperacién y suponiendo un transcurao de tiempo lineal para esta
desensibllizacién. Todos los antagonistas fueron evaluados a nivel de blogueo
en el estado estacionario con 3 a 8 concentraciones en al menos cinco células.
El bloqueo del equllibrio se alcanzd con 2 a 5 aplicaciones de agonista,
dependiendo de la concentracién de antagonista.

Actividad anticonvuisiva in vivo

Se usaron ratones NMR hembra (18-28 g), albergados en grupos de 5
por jaula, para las pruebas de electroshock méximo (MES) y deterioro motor.
Todos los animales se mantuvieron con agua y alimentos ad lbifum con un
ciclo de luz-oscuridad de 12 horas (la luz se encendia a las 6 AM) y a
temperatura controlada (20 + 0,5 "C). Todos los experimentos se llevaron a
cabo entre las 10 AM y las 5 PM. Los agentes evaluados fueron inyectados por
via i.p. 30 min. Antes de inducir las convulsiones si no se establecla de ota
manera (véase més adelants). Todos los compuestos se disolvieron en salina
0,8%.

La prueba de MES se realizd junto con pruebas para la acclén
miorrelajante (reflejo de traccién) y coordinacién motora (Rotarod). Para la
prueba del reflejo de traccién, los ratones se colocaron con sus patas
delanteras sobre una varilla horizontal y se les requeria que colocaran las 4
patas sobre el alambre dentro de los 10 segundos. Para evaluar la ataxa
(coordinacién motora) los ratones se colocaron sobre un sistema de rotacion
con aceleracién Rotarod y se les requerfa que permanecieran sobre la varilla
durante 1 minuto. Se consideraba que solamente los ratones que no cumpllan
con los criterios en las tres repeticiones de cada prueba presentaban

miorrelajacién o ataxia, respectivaments. Estas pruebas eran seguidas de MES



(100 Hz, shock de 0,5 segundos de duracién, Intensidad de shock de 50 mA,
duracién del impulso de 0,9 ms, Ugo Basile) aplicado a través de electrodos en
la comea. Se callfict la presencla de convulsiones ténicas (extensién tSnica de
las patas traseras con un dngulo minimo con el cuerpo de 90). La meta era
obtener valores de EDsy para todos los pardmetros calificados (actividad
anficonvulsiva y efectos secundarioa motores) con el uso de la prueba de
Litchfield Wilcoxon para respuestas a la dosis cuantal. Se usé el cociente entre
los valores EDg, para efectos secundarios (ataxia o miorrelajacién) y los valores
EDsy para antagonismo de convulsiones por electroshock como (Indice
terapéutico (T1).

Anélisis estadistico

Los valores de ICs en los esludios con pafch clamp y de unién se
calcularon de acuerdo con la ecuacién de cuatro pardmetros loglsticos usando
el programa para computadora Grafit (Erithacus Software, Inglaterra). Después
se determind el valor de la Ki para los estudios de unién de acuerdo con Cheng
y Prusoff. Los valores de unién que se muestran son las medias + SEM de 3-5
determinaciones (cada una realizada por duplicado).

Se evaluaron 4-7 dosis de antagonistas en cada una de las pruebas in
vivo (5-8 animales por dosis) para poder calcular los valores graduales de EDgo
de acuerdo con el andlisis probit (Litchfield y Wilcoxon) con correccién para 0%
a 100% de efectos.

Los valores de EDg 8@ determinaron con limites de conflanza del 85%
(Cl). Se usé el andlisis de correlacién del momento o producto de Pearson
(Sigma Stat, Jandel Scientific) para comparar las potencias in vitro y la

actividad anticonvuisiva in vivo.
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RESULTADOS
Ntmeros de MRZ

Se usaron los nimeros de MRZ para representar los nombres quimicos.

Loe nimeros de MRZ y sus respectivos nombres quimicos se muestran en la

“Lista de MRZ" y se hace referencia a los mismos en los Ejemplos

LISTA DE MRZ

MRZ | Nombre quimico

2/1013_ | Clorhidrato de 8,8, 10, 10-tetrametil-1-azaspiro]5,5lundecanc

2/1004 | Clorhidrato de 7,7,9,9-tetrametii-1-azaspiro{4 Sjdecano

2/1003 | Closthidrato de 1,3,3,5,6-pentametil-8-azabiciciof3.2.1]octanc

2/1010 | Clorhidrato de 1,3,3,5-tetrametl-8-azabicicio[3.2. 1]octano

2007 Clorhidrato de exo-3-etil-1,5-dimetil-8-azabiciclo[3.2.1]octano

2011 Clorhidrato de 1,ex0-3,5-rimetil-8-azabiciclo[3.2. 1]octano

2022 Clorhidrato de 5-etil-1,3,3-trimet|-8-azabiciclof3.2.1]octano

2023 Clorhidrato de 5-etll-1,exo-3-dimetil-8-azabiciclo[3.2. 1]octano

2028 Clorhidrato de 1,ex0-3,5-trimetil-exo,endo-7-fenil-6-azabiciclo[3.2.1]octano

2029 Cloruro de 1,6x0-3,5, exo, sndo-7-tetrametil-8-azabicicio[3.2.1]octano

2046 Clorhidrato de 1,5,exo0-7-trimetll-2-azabicicio[3,3, 1Jnonano

2047 [Clorhidrato de 8,10,10-trimetil-8-azatricicio[8,3,1,0"*|dodecano
Unién a MK-801

Todos los compuestos desplazaron [*H}-(+)-MK-801 con valores de Ki
entre 1y 83 pyM (véase la Tabla 1).

Tabla 1
MRZ Grupo PHIMK- | 8EM | n |ICx NMDA| SEM N
801 K (uM)

2/1004 Biclclico 1046 | 105 | 3
2/1013 Biclclico 364 [ 022 | 3 472 0,05 8
2/1003 | Conpuente579 | 740 | 052 | 3
211010 | Conpuenta578 | 259 | 017 | 3 0,76 012 | o
2007 Conpuente579 | 548 | 022 | 3 8,77 0,36 6
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2011 Con puenta 579 | 1582 0,84 3
2022 Con puents 579 | 14,42 1,64 3 13,87 2,30 6
2023 Con puente 579 | 23,32 2,52 3 16,11 3,29 6
2028 Con puente 578 | 3,21 0,08 3 10,33 042 8
2020 Conpuente 578 | 13,22 1,28 3 38,11 1,61 6
2048
2047

Los resultados para los compuestos representativos se muestran en la
Figura 1.

EXPRESION DE SUBTIPOS DEL RECEPTOR DE NMDA EN OOCITOS
DE XENOPUS

El bloqueo de los receptorea de NMDA por MRZ 2/1010 se determind
aplicando distintas concentraciones (0,3 a 30 uM en régimen de dosificacion
log 3) durante 10 segundos en presencia continua de glutamato (100 M) v
glicina 10 uM) a -70 mV durante 100 segundos en ococitos de Xenopus que
expresaban los receptores NR1a/2A (Figura 2, izquierda). La potencia de MRZ
2/1010 (ICso = 0,76 uM, Hill 0,63) se determiné graficando el porcentaje de
bloqueo conira la concentracién de antagonista y ajustando posteriormente la
curva de acuerdo con ia ecuacion loglstica (Figura 2, derecha).

Actividad anticonvuisiva in vivo

Los resultados de MES y de la accién miomelajante se muestran en la
Tabla 2.

Tabla 2
MRZ EDg |CIMES ED= a EDw | Cl Ataxia | miorelajacion | Ataxia
MES miomelalacidn | miomelalacidn | Ataxda T T
21003 | 1625 | 9-294 16,77 11255 | 20,60 |14,6-29.1 1,03 127

21004 | 2407 | 7,378 27,52 245309 | 2403 | 165340 1,14 1,00

211010 | 591 | 34 10,62 81139 | 24,86 |155-398 1,80 421

S\
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10,3
21013 | 8,30 | 26 3449 218542 | 37,24 | 30,5455 367 397
338
2007 >50 >50 50,00
2011
Udd
2023 >30 >30 »>30
2028
2029 >50 >50 >50
2048
2047

En conclusion, a partir de lo anterior, resulta evidente que la presente
invencién provee aplicaciones y usos novedosos, valiosos e imprevisibles de
los compuestos de la presente invencién, donde dichos compuestos
comprenden el principlo activo acorde con la presente invencién, asl como
nuevas composiciones farmacéuticas con 08 mismos y méiodos de
preparacion de los mismos y de tratamiento con los mismos, siendo que todoa
poselan las caracteristicas y ventajas mas especlificamente enumeradas.

El alto grado de actividad del agente activo de la presente invencién y
las composiciones con los mismoes, evidenciado en las pruebas informadas, es
indicativo de la utilidad basado en la actividad valiosa para seres humanos, asl
como en animales inferiores. Sin embargo, no se ha completado ain la
evaluacién clinica en seres humanos. Se comprenderd claramente que la
distribucién y comercializacién de cualquier compuesto o composicién que se
encuentra dentro del alcance de la presente invencién para su uso en seres
humanos se basaré, por supuesto, en la aprobacion previa por parte de las
agencias gubernamentales, tal como la Administracién de Alimentos y Drogas
de EE.UU. [U. S. Federal Food and Drug Administration], que constituyen las



entidades responsables y autorizadas para emitir juiclo en dichos temas.

Conclusiones

Los presentes derivados azabiciclicos, azatriciclicos y azaespirociclicos
de aminciclohexanoe representan una nueva clase de antagonistas no
competitivos del receptor de NMDA, sistémicamente activos, con una cinética
rdpida de bloqueo/desblogqueo y una fuerte dependencia del voltaje. En vista de
su moderada potencia y la rdpida cinética asoclada, constituirdn sustancias
terapéuticas dtiles para un amplio rango de frastomos del CNS que
comprendan alteraciones de la transmisién glutaminérgica.

Por consiguiente, estos compuestos encuentran aplicacion en el
fratamiento de los siguientss trastomos de un animal vivo, en especial el
hombre. 1. Excitotoxicidad, tal como isquemia durante un accidente
cerebrovascular, ftraumatismos, hipoxia, hipoglucemia, glaucoma vy
encefalopatia hepética. 2. Enfermedades neurodegenerativas crénicas, tal
como mal de Alzheimer, demencia vascular, mal de Parkinson, enfermedad de
Huntington, esclerosis multiple, esclerosis amiotréfica lateral,
neurodegeneracién por SIDA, afrofia olivopontocerebelosa, sindrome de
Tourette, enfermedad de neuronas motoras, disfuncién mitocondrial, sindrome
de Korsakoff, enfermedad de Creutzfeldt-Jakob. 3. Otros trastomos
relacionados con cambios plasticos a largo plazo en el sistema nervioso central
se seleccionan entre dolor crénico, tolerancia, dependencia y adiccién a drogas
(por ejemplo, opioides, cocaina, benzodiazepinas, nicotina y alcohol). 4.
Epllepsia, disquinesia tardia, esquizofrenia, ansiedad, depresién, dolor agudo,
espasticidad y tinnitus.

Aln més, se encontrd que estos compuestos son antagonistas del
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receptor nicotinico neuronal y también del receptor de 5HT,. Los compuestos
de la invenclén se pueden aplicar entonces en el tratamiento de trastomos en
un animal vivo, en especial el hombre, en las indicaciones mediadas por los
receptores nicotinicos y de 5HTs, tanto para fines sintomaticos como
neuroprotectores (por ejemplo, emesis, abuso de nicotina, esquizofrenia,
temblor cerebeloso, IBS, migrafia, trastomos depresivos, trastornos cognitivos,
psicosis relacionado con el fratamiento del mal de Parkinson y trastomos de la
alimentacién).

Ademas, como ya se establecid, debido al menos en parte a su
sustituyente amina, los compuestos de la presente invencién también son
eficaces en las Indicaciones no relacionadas con el mecanismo de accién
mencionado precedentements, por lo cual exhibe actividad inmunomoduladora,
potencia antimalaria y antitripanozémico, actividad anti-virus Borna, anti-HSV y
anti-hepatitis C.

El método de tratamiento de un animal vivo con un compuesto de la
invencion, para inhibir el avance o aliviar las enfermedades seleccionadas en la
misma, es como se establecié previamente utilizando cualquiera de las rutas
farmacéuticas normaimente aceptadas, empleando la dosificacién seleccionada
que es eficaz para aliviar la enfermedad particular que se desea fratar.

El uso de los compuestos de la presente invencién en la elaboracion de
un medicamento para el tratamiento de un animal vivo por inhibicion de la
progresidon o alivio de las enfermedades o condiciones seleccionadas, en
particular las enfermedades o condiciones susceptibles a un tratamiento con un
antagonista de receptor de NMDA, un antagonista del receptor nicotinico
neuronal, un antagonista de 5HTs 0 un compuesio que exhiba actividad



inmunomoduladora, potencia antimalaria y antitripanosémica, actividad anti-
virue Borna y ant-HSV y anti-hepatitis C, se efechia de la manera habltual, que
comprende el paso de mezclar una cantidad eficaz de un compuesto de la
invencién con un diluyente, excipiente o wvehiculo aceptable para uso
farmacéutico, y el método de tratamiento, las composiciones farmacéuticas y el
uso de un compuesto de la presente Invencién en [a elaboracién de un
medicamento.

Las composiciones famacéuticas representativas preparadas
mezclando el ingrediente activo con un excipiente, diluyente o vehlculo
aceptable para uso farmacéutico adecuado, incluyen tabletas, cépsulas,
soluclones inyectables, formulaclones liquidas orales, formulaciones en
aerosol, formulaciones para TDS y formulaciones nanoparticuladas, para
producir asl medicamentos destinados al uso oral, inyectable o démmico,
también de acuerdo con la descripcién precedente.
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REIVINDICACIONES:
1. Compuestos de la férmula (1)
R,
3
R* rl (1)

R

donde R y R'-R® se seleccionan independientemente entre grupos
alquilo Cy.¢, grupos alquenilo C.., grupos alquinilo C28, grupos aril Ce.12-alquilo
C14. grupos arllo Ce.42 sustituidos opcionaimente y, en el caso de R y R*-R®,
atomos de hidrégeno, con la condicién que al menos uno de R? y R? y al menos
uno de R* y R® son distintos de hidrégeno, o R y R' representan juntos un
grupo alquileno o alquenileno Cas, elendo R%-R® como se definieron
precedentemente;

Yes CH;y

Z representa un enlace de valencia o un grupo metileno o, en el caso
donde R y R' representan juntos dicho grupo alquileno o alquenileno, Z puede
representar ademas atomos de hidrégeno unidos a Y y N, respectivaments;

@ isbmeros dpticos y sales de adicién acida y bésica aceptables para uso
farmacéutico de los mismos.
2, Los compuestos de la cldusula 1, que comprenden:
1, exo-3,5-trimetil-6-azabiciclo[3.2.1Joctano y su sal clorhidrato;
5-etil-1,exo-3-dimetil-6-azabiciclo[3.2.1]octano y su sal clorhidrato;
exo-3-etil-1,5-dimetil-8-azabiciclo[3.2.1]octano y su sal clorhidrato;
1,3.3,5-tetrametil-8-azablciclo[3.2.1]octano y su sal clorhidrato;
1,3,3,5, 6-pentametil-6-azabiciclo[3.2.1]octano y su sal clorhidrato;
5-etil-1,3,3-trimetll-8-azabiciclo[3.2. 1]Joctano y su sal clorhidrato;
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1,8x0-3,5,ex0,endo-7-tetrametil-8-azablciclo[3.2.1]Joctano y su sal clorhidrato;
1,exo0-3,5-trimetil-exo,endo-7-fenil-8-azabicicio[3.2.1]octanc y su sal clorhidrato;
1.5,exo-7-frimetil-2-azabiciclo[3,3,1]Jnonanc y su sal clorhidrato;
7,7,9,8-tetrametil-1-azaspiro[4,5]decano y su sal clorhidrato;
8.8,10,10-tetrametil-1-azaspiro[5,5]Jundecano y su sal clorhidrato;

y

8,10, 10-trimetil-8-azatricicio[6,3,1,0"*}dodecano y su sal clorhidrato.

3. Una composicién farmacéutica que comprende uno de fos compuestos
de la cldusula 1 o de la cléusula 2 en combinaciéon con uno o mds diluyentes,
excipientes o vehiculos aceptables para uso farmacéutico.

4, El uso de uno de los compuestos definidos en la cldusula 1, pero no
sujetos a la condicion de que al menos uno de R2y R® y al menos unode R*y
R? sean distintos de hidrégeno, en o para la elaboracién de un medicamento
inmunomodulador, anti-malario, anti-viis Boma, anti-hepatitis C, ant-
fripanosémico o anti-HSV o de un medicamento para aliviar una afeccidn
tratable con un antagonista del receptor de NMDA, de 5HTs o nicotinico
neuronal.

5. El uso de la clausula 4, donde dicha afecclén tratable con un antagonista
del receptor de NMDA es una excitotoxicidad seleccionada enfre isquemia
durante un accidente cerebrovascular, traumatiemo, hipoxia, hipoglucemia,
glaucoma y encefalopatia hepética; una enfermedad neurodegenerativa cronica
seleccionada entre mal de Alzheimer, demencia vascular, mal de Parkinson,
enfermedad de Huntington, esclerosis mliltiple, esclerosis amiotréfica lateral,
neurodegeneracién por SIDA, sfrofia olivopontocerebelosa, sindrome de

Tourette, enfermedad de neuronas motoras, disfunclén mitocondrial, sindrome
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de Korsakoff y enfermedad de Creutzfeldt-Jakob; un trastomno relacionado con
cambios plasticos a largo plazo en el sistema nervioso central seleccionado
entre dolor cronico, tolerancia a drogas, dependencla de drogas y adiccion a
drogas; epllepsia; disquinesia tardla; disquinesia inducida por L-DOPA;
esquizofrenia; ansiedad; depresion; dolor agudo; espasticidad o tinnitus.

6. El uso de la clausula 4, donde dicha afeccion tratable con un antagonista
del receptor de 5HT, se selecciona entre trastomos de |a ansiedad, trastomos
depresivos, esquizofrenia y psicosis relacionado con el tratamiento, trastomos
de abuso de drogas y alcohol, trastomos cognitivos, mal de Alzheimer, mal de
Parkinson, temblor cerebeloso, migrafia, trastomos de la alimentacion,
sindrome de intestino inflamatorio y emesis.

7. El uso de la clausula 4, donde dicha afeccién tratable con un antagonista
del receptor nicotinico neuronal se selecciona entre sindrome de Tourette,
trastomos de ansiedad, esquizofrenia, abuso de drogas, abuso de nicotina,
abuso de cocalna, disquinesia por enfermedad de Huntington, disquinesia
inducida por L-DOPA, trastomo de hiperactividad con déficit atencional, mal de
Alzheimer, mal de Parkinson y dolor.

8. Un método de tratamiento de un sujeto humano o no humano vivo para
fines inmunomoduladores, anti-malaria, anti-virus Bomna, anti-hepatitis C, antl-
tripanocsdmicos o ant-HSV o para aliviar una afeccién tratable con un
antagonista del receptor de NMDA, SHTj, o nicotinico neuronal, que comprende
el paso de administrar a dicho sujeto una cantidad eficaz de uno de los
compuestos definidos en la cldusula 1 pero no sujetos a la condicién que al

menos uno de R? y R® y al menos uno de R* y R® sea distinto de hidrégeno.
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DERIVADOS AZABICICLICOS, AZATRICICLICOS Y AZAESPIROCICLICOS
DE AMINCICLOHEXANO AS ANTAGONISTAS DE LOS RECEPTORES DE
NMDA, 5HT, Y NICOTINICOS NEURONALES
RESUMEN

Derivados azabiciclicos, azafriciclicos y azaespirociclicos de
aminciciohexanos de la férmula | (donde n, Y, Z, R, R'-R® son como se
definieron en las reivindicaciones) que son sistémicamente activos como
antagonistas de los receptores de NMDA, 5HT; y nicotinicos, composiciones
farmacéuticas que comprenden a los mismos, métodos de preparacién de los
mismos y métodos de tratamiento de trastomos del CNS que comprenden
alteraclones de la tranemision glutaminérgica, serotoninérgica y nicotinica, el
tratamiento de {rastomos inmunomoduladores, y actividad antimalaria,
antitripanozémico, anti-virus Bomna, anti-HSV y anti-virus de la hepatitis C.
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TEXTO DE LAS FIGURAS

INGLES ESPANOL
FIGURA 1
% Control ["H]MK-Binding % Unién MKI°H] Control
Concentration Concentracién
Parameter Parémetro
| Value Valor
Std. Error Error estdndar
Slope factor Factor de la pendients
FIGURA 2
Xenopus Oocytes Oocitos de Xenopus
Glutamate Glutamato
Glycine Glicina

9% Control Giutamate-induced Cumrent

% Comriente inducida por glutamato
control

MRZ 2/1010 Concentration (M) Concentracién de MRZ 2/1010 (uM)
Parameter Parémetro

Value Valor

Std. Error Ermor estdndar

Slope factor Factor de la pendiente
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application.

2. A copy of the report and ite annexes, i

communication to all the elected Offices.

PCT Applicant's Guide.
The

1. The applicant Is hereby notified that this Intemational Preliminary Examining Authority transmits herewith the
intemational prefiminary examination report and its annexes, if any, established on the intemational

any, is being transmitted to the Intemational Bureau for

Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of
the report (but not of any annexes) and will transmit such translation to those Offices.

The applicant must enter the national phase before each elected Office by performing certain acts (filing
translations and paying national feas) within 30 months from the priority date (or later in some Offices)
(Article 38(1)) (see also the reminder sent by the Intemational Bureau with Form PCTAB/S01).

Where a translation of the Intemational application must be fumished to an elected Office, that translation
must contain a translation of any annexes to the intemational preliminary examination report. it is the
applicant’s responsibility to prepare and fumish such translation directly to each elected Office concemed.

For further detalls on the applicable time limits and requirements of the elected Offices, see Volume Il of the

nt's attention Is drawn to Article 33(5), which provides thet the criteria of novelty,.Inventive step
and industrial applicabliity described in Article 33(2) to (4) merely serve the purposes of intemational
preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whether, In that State, the claimed inventions Is pate K 2

27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enebling disclosure, clarity and support for the claims.

ntable or not" (see also Article

Fax: +40 89 2390 - 4485

Nlmandmmm;;dmmw Authorized Officer
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International Patent Classification (IPC) or both national classification and IPC
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Apphcant . _
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1. This intemational preliminary examination report has been prepared by this Intemational Preliminary Examining
Authority and s transmitted to the applicant according to Article 38. u i

2. This REPORT consisis of a iotal of 7 sheets, Including this cover sheet.

0 This report Is also accompanied by ANNEXES, L.e. shests of the deacription, claims andbr drawings which have
been amended and are the basis for thia report andbr sheets containing rectifications made before this Authority
{sae Rule 70.18 and Section 807 of the Administrative Inetructions under the PCT).

These annexes consist of a total of sheets.

3.  This report contains indications relating to the following Rema:

] B Basisof the opinion
H O Priorty
Il &  Non-establishment of opinion with regard o novelty, lnventive step and Industrial applicabitity
IV 0O Lackof unily of Invention
V [ Reasoned etatement under Rule 68.2{a)(il) with regard to novelty, inventive step or industrial appicabilty;
cltations and explanations supporting such statsmant
Vi [0 Certaln documents citsd
VIl 0 Certain defecta In the intemational application
.Vl 0 Certaln cbservations on the Intemational application
Date of submiesion of the demand Dats of compigtion of this report
17.10.2003 09.06.2004
Name and address of the intsmational Authortzad Officer
preflminary g authorty: /"“\\
- European Patent Office . :
D-80298 Munich Gavrillu, D | Q)
Yal. +49 80 2360 - 0 T 523858 epmu d \ j
—=2 _  Fax +40 89 2300 - 4465 Telephone No. +48 BD 2396-8274 e
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Basls of the report

1. With regard to the elements of the intemational appfication (Rsplacement sheets which have been furnished to

the recelving Office in response o an invitation under Arlicle 14 are referred Io in this report as "originally filed®
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)):

Description, Pages
1-78 as originally filed

Clalms, Numbers
18 as originally filed

Drawings, Shaets
12-22 as originally filed

With regard to the language, all the elements marked above were avallable or fumished to this Authority in the
language in which the intemational application was filed, unless otherwise Indicated under this ltem.

These elements were available or fumished to this Authority In the folowing language: , which Is:

O the lenguago of a translation fumished for the purpoees of the Intemational search (under Rule 23.1(b)).
O the language of publication of the international appfication (under Rule 48.3(b)).

O the language of a translation fumished for the purposas of Intemational preliminary examination {(under
Rule 55.2 andbr 55.3).

With regard to any nuclectide andior amino acld sequence disciosed in the intemational application, the
intemational preliminary examination was canfed out on the basis of the sequsnce fsting:

contained in the Intemational application in written form,

filed together with the Intemational application in computer mdab_le form.
fumished subsequently to this Authority in writtan form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure
in the Intemnational application as filed has been fumished.

The statement that the information recorded in computer readable form Is identical to the written saquence
listing has been fumished.

O oooOogao

. The amendments have resulted in the cancellation of:

O the descripﬂon pages: *
O the clalms. Nos.:
O the drawings, sheets:

Form PCTAPEA/409 (January 2004)
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5 0 This report has been established as If (some of) the amendments had not been mada, si
been considered to go beyond the disclosure as filed (Rule 70.2(c)). e, since they have

(wrsmmammrmmmmmwbo referred o under e 1 and annaxed to this

6. Additional cbservations, if necessary:

lll. Non-establishment of opinion with regard to noveity, inventive step and industrial applicabliity

1. The quastions whether the claimed Invention appears to be novel, to involve an inventive step (to be non-
cbwvious), or to be industrially applicable have not been examined In reepect of: o

O the entire intemational appilcation,
O claims Noa.
because:

& the eaid interational application, or the said ciaims Nos. 8 relate to the following subject matter which does
not require an intemational preliminary examination (specify):

aee separate sheet

O the description, claims or drawings (Indicale particular alements below) or said claims Nos. are so unclear
that na meaningtul opinion could be formed (specily):

00 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

O no intemational search report has been established for the sald claims Nos.

2. A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide and/
or amino acid saquence listing to comply with the standard provided for in Annex C of the Administrative
Instructions:

O the written form has not been fumished or does not comply with the Standard.
O the ebmpumr readable form has not been fumished or does not comply with the Standard.

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabliity; -
citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claime 1-7
No: Claims
Inventive step (IS) Yes: Claims
No: Claims 1-7
Industrial applicability (IA) Yes: Claims 1-7
No: Claims

2. Citations and explanationa

Form PCTAPEA/ 409 {lanuary 2004)
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Be ftem Il
Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicabliity

Claims 8 relates to subject-matter considered by this Authority to be covered by the
provision of Rule 67.1(iv)PCT. Consequently, no opinion will be formulated with respect
to the novelty, inventive step and industrial applicability of the subject-matter of this
claims(article 34(4)(a)()PCT).

BaltemV
Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, inventive step
or Industrial applicability; citations and explanations supporting such statsment

1. Reference is made to the following documents:

D1: JP 62297848

D2: DATABASE CROSSFIRE BEILSTEIN [ONLINE], Beilstein Institut zur
Forderung der Chemischen Wissenschaften, Frankfurt am Mein, De;
Database accession no. 5577766 (bm), 5686561(bm); 5615067(bm),
XP002247394, abstract & Bull. Soc. Chim. Fr., vol. 2, 1987, pages 261-264

D3: DATABASE CA [Online] CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; DARWISH, Y. M. ET ALL: "Heterocyclic quaternary ammonium
salts as plant growth retardants®, Database accession no. 97:2169,
XP002247359 & Acta Phytophologica Academiae Scientiarum Hungaricae
(1981), 16(1-2), 249-58.

D4: DATABASE CHEMCATS [Online], Chemical Abstracts Service, Columbus,
Ohio, US; XP002247396; order number st032465/an

D5: EP 0018077 A

D6: EP 0072438 A

D7: WO 9408964 A

D8: EP 0578560 A

D9: GB 1153973 A

D10: GB1472334 A

D11: WQ 9606081 A

D12: WO8212149 A

D13: US 5936088 A

D14: WOD032600

Form PCT/Separate SBhoe408 {Gheat 1) (EPO-Aprll 1887)
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D15: WO0188253 A
2. Novelty (Article 33(1) and (2) PCT)

Thie subject matter of the present application describes azabicyclic, azatricyclic
and azaspirocyclic derivatives of formula (l) (see claim 1), useful as medicaments
in treatment of CNS disorders.

The compounds claimed by the present Claim 1 and 2 differ from the prior art
compounds(D1-D7) either through the R1 substituent (which cannot be hydrogen)
, through R2/R3 substituents{D10), through the substituent from the nitrogen atom
(D8-D9) or through the azabicyclo core structure. Therefore, the novelty of the
present subject-matter Is acknowledged (considering also the arguments brought
by the Applicant with the letter of 30.04.2004)

3. Inventive step (Article 33(1) and (3) PCT).

The subject-matter of the present application relates to 6-aza-bicyclo[3.2.1]octane,
2-aza-bicyclo[3.3.1lnonane derivatives or azaspliro or azatricyclo derivatives,
useful as medicaments for treating CNS disorders which involve disturbances of
glutamatergic, serotonergic and nicotinic transmission.

Document D5, discloses 5-phenyimorphans which differ from the present
compounds through the pheny! moiety from the position 5, and through the
absence of the alkyl moiety in the position 1 of the bicyclo ring. The compounds
claimed by the D5 are also useful in treating CNS diseases.

Document D7 discloses N-phenethylazepine derivatives, which differ from the
present claimed compounds (claim 2) through the absence of the alkyl moiety

from the position 1 of aza-bicyclo ring. The compounds disclosed by D7 are also
useful for treating schizophrenia as claimed for the present compounds in claim 5. . . .

Document D8 discloses a derivate of 6-aza-bicyclo[3.2.1] octane (see compound
26858-page 11), which differ from the present claimed compounds only through
the N-substituent. The above-mentioned compound is disclosed by D8 as having
antipshychotic, antiparkinson and antidepressive activity.The above-mentioned
activity are also claimed for the present compounds in the present claims 5-7.

Form PCT/Separaie Shest/400 (Sheet 2) (EPO-Apdl 1897)
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Document D9 discloses 1-azaspiro[4.5]decane derivatives, which differ from the -
present claimed compounds only through the substituent from the nitrogen atom.
The compounds described by D9 are ussful in the treatment of CNS diseases.

Document D10 discloses 6-aza-bicyclo[3.2.1]octane , which do not have In the
position 3 a substituent as in the present case (at ieast one of R2, R3 should not
be hydrogen). The compounds claimed by D10 are useful as analgesic, stronger
as codeine. In the present case there are elso tests "in vivo® for the anti-
convulsive activity (see page 72).

That means that, starting from the closest prior art(which is represented by the
compounds disclosed by D5, D7 and D10), the technical problem of providing
further compounds useful in treatment of different CNS diseases, has been solved
either by introducing an alkyl group In the position 1 (regarding the compounds
claimed by claim 2), or a different substituent on the nitrogen atom Iin the known
compounds. Therefore it appears that the skilled person would not be surprised
that this minimal modifications of the prior compounds, would allow to obtain
further compounds, useful as medicaments for treating CNS diseases.
Consequently, an inventive step can be acknowledged only if it is shown by
means of comparative tests that the compounds of the present invention have
unexpected effect vis-A-vis the compounds of D5, D7-D10.

4. Industrial applicability (Article 33(4)PCT).

For the assassment of the present claims 13-54 on the question whether they are
industrial applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO,
for example does not recognize as industrially applicable the subject-matter of
ciaims to the use of a compound in medical treatment, but may also allow,
however, claims to a known compound for the manufacture of a medicament for a

new medical treatment.

Form PCT/Separats Shaet/400 (Sheet 3) (EPO-Aprii 1987)
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Applicant's or agents e reference REPLY DUE within 3 month(s)
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Appiicant

MERZ PHARMA GMBH & CO. KGAA et al

1.  This written opinion s the first drawn up by this intemational Preliminary Examining Authority.
2.  This opinion contains Indications relating to the following ltems:

I B Baslsof the opinion

I O Priorty

il ® Non-estabiishment of opinion with regard to novalty, inventive step and Industrial appiicability

Iv 0O Lackof unity of invention

V B Reasoned statament under Rule 68.2(a)(fi) with regard to novelty, inventive siep or industrial applicability;
chations and explanations supporting such statement

VI 0O Certain documents cited

VIl O Coertain defects in the intsmational application

Vil O Certain obearvations on the intemational application

3. The applicant is hereby Invited to reply to this opinion.

When? Summllmnmmmﬁownw.mmmmumdmumm
request this Authority 1o grant an axiension, see Aule 88.2{(d).

How? By submiting a writtan reply, accompanied, mappmpdlh by amendments, according 1o Rule 88.3.
For the form and the language of the amendments, see Aules 66.8 and 86.6.

Also: For an additional opportunily 1o submit amendments, see Rule 60.4.
For the axaminer's obiigation o congider amendmaents andbr arguments, 6ee Ruls 86.4 bis.
For an Informal communication with the examiner, see Rule 88.8.
if no reply le flled, the Intamational preliminary exarnination repart will be established on the basis of this opinion.

The final date by which the intemational preliminary
ol sxamination report must be established according to Rule 4.2 ls: 21.07.2004

DNE ES 1

NOTED |
Name mnng;uu_mmmmm Authorized Officar
2 (4l e o OB Gavriiu, D
- ' B-80208 Munich Formalities officer (incl. extension of time Amits)
o 3 e FE 3 Tal. +49 89 2309 - 0 Tx: 523658 epmu d Ambroa, J.R.
- Fax: +40 89 2390 - 4485 Talephone No. +46 B8 2300-8012
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. Basls of the opinion

1. With regard to the elements of the intemational application (Replacernent sheets which have been fumished to
the recelving Office In response 1o an invitation under Article 14 are refemed to in this opinion as “originally
fied"):

Description, F:aga

1-78 as originally flled
Claims, Numbers
1-8 as originally flled
Drawings, Shesis
12-22 as originally filed

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the
language in which the international application was filed, uniess otherwise Indicated under thia item. '

These elements were avallable or fumished to this Authority in the following language: |, which is:

0O the language of a translation fumished for the purposes of the intemational search {under Rule 23.1(b)).
O the language of publication of the Intemational application (under Rule 48.3(b)).

O the language of a translation furnished for the purposes of International preliminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to any nucleotids and/or amino acld sequence disclosed In the intemational application, the
imtemational preliminary examination was carried out on the basis of the sequence listing:

contained in the international application in written form.

filed together with the Intemnational application in computer readable form.

fumished subsequently to thias Authority in written form,

furnished subsequently to this Authority in computer readable form. -

The statement that the subsequently fumished written sequencs listing does not go beyond the disclosure
in the intemational application as flled has been fumished.

The atatament that the information recorded in computer readable form is identical to the written sequence
listing has been furnished.

4. The amendments have resulted in the cancsllation of:

O 0ooooag

O the description, pages:
00 the claims, Nos.:
O the drawings, sheets:
j

This opinion has been established as if (some of) the amendments had not been mads, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

6. Additional ocbservations, if necessary:

Form PCTIPEA/408 {July 1908)
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Jil. Non-establishment of opinion with regard to novelty, inventive step and Iindustrial applicabliity

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

1.

O
=

O

O

the entire intemational application,
claims Nos. 8 (with respect o industrial applicability)
because:

the sakd intemational application, or the said claims Nes. relate to the following subject matter which does
not require an intemnational preliminary examination (specify):

the description, claims or drawings ({ind’cate particuiar elemeanis below) or sald claims Nos. are so0 unclear
that no meaningful opinion could be formed (apeciy).

the claims, or sald claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

no international ssarch report has been established for the said claims Noa.

. A written opinion cannot be drawn due to the failure of the nucleotide andbr amino acid sequence listing to

comply with the Standard provided for in Annex C of the Administrative Instructions:

0
0

the written form has not beaen fumnished or doas not comply with the Standard.
the computer readable form has not been fumished or does not comply with the Standard.

. Reasoned statement under Rule 66.2(a)il) with regard to novelly, Inventive step or Industrial

applicabliity; citations and sxplanations supporting such statement

. Statement
Novelly (N) Claims 1(no), 2(yas), 3-7(no)
Inventive step (IS) Claims 1-7{no)
Industrial applicabiiity (IA) Claims  1-7(yes)
. Citations and explanations
seoe soparate sheet

Form PCTAPEA/408 (July 1900) °
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Re ltem |
Basis of the opinlon

Should amendments be filed in response to this written opinion, these will only be taken
into account when the applicant identifies clearly all amendments made (e.g. by
submitting one set of originally pages with hand-written opinion amendments) and
indicate on which pages of the original application these amendments are based (Rule

66.8 PCT)

Be ltem lll
Non-establishment of opinion with regard to novelty, inventive step and Industrial

applicabllity

Claims 8 relates to subject-matter considered by this Authority to be covered by the
provision of Rule 67.1(iv)PCT. Consequently, no opinion will be formulated with respect
to the novelty, inventive step and industrial applicability of the subject-matter of this
claims(article 34(4)(a)()PCT).

Be tem V
Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, inventive step

or industrial applicability; citations and explanations supporting such statement
1. Reference is made to the following documents:

D1: PATENT ABSTRACTS OF JAPAN vol. 012, no. 192 (P-712), 4 June 1988
(1988-06-04) & JP 62 297848 A (KONISHIROKU PHOTO IND CO LTD), 25
December 1987 (1987-12-25)

D2;: DATABASE CROSSFIRE BEILSTEIN [Online] Beilstein Institut zur
Férderung der Chemischen Wissenschaften, Frankfurt am Main, DE;
Database accession no. 5577766(bm); 5586551(bm); 5615067(bm)
XP002247394 & BULL. SOC. CHIM. FR., vol. 2, 1987, pages 261-264,

D3: DATABASE CA [Online] CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; DARWISH, Y. M. ET AL: 'Heterocyclic quatemary ammonium
salts as plant growth retardants' retrieved from STN Database accession no.
97:2169 XP002247395 & ACTA PHYTOPATHOLOGICA ACADEMIAE
SCIENTIARUM HUNGARICAE (1981), 16(1-2), 249-58 ,

D4: DATABASE CHEMCATS [Online] Chemical Abstracts Service, Columbus,

Form PCT/Separate Sheet'408 (Sheet 1) (EPO-Aprll 1907}
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Ohio, US; XP002247396 & ‘TimTec Natural compounds' 14 October 2002
(2002-10-14) , TIMTEC, INC. , NEWARK, DE, 19714-8941, USA

D5: EP-A-0 018 077 (LILLY CO ELI) 29 October 1980 (1980-10-29)

D6: EP-A-O 072 438 (BASF AG) 23 February 1983 (1983-02-23)

D7: DATABASE CA [Online] CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; TAKAHASHI, NOBUYUK| ET AL: 'Preparation of
phenethylhexahydroazepine derivatives as agents with affinity for sigma
receptor' retrieved from STN Database accaession no. 121:205227
XP002248386 -& WO 94 08964 A (ASAHI KASEI KOGYO K. K., JAPAN) 28
April 1994 (1994-04-28)

D8; EP-A-0 578 560 (CEPBEPE) 12 January 1994 (1994-01-12)

D9: GB-A-1 153 973 (GILL, JENNINGS & EVERY GB) 4 June 1969 (1968-08-04)

D10: GB-A-1 472 334 (TANABE SEIYAKU CO) 4 May 1977 (1977-05-04)

D11: WO 96 06081 A (BUTLER TODD W ;PFIZER (US); CHENARD BERTRAND
L (US)) 29 February 1996 (1996-02-29)

D12: WO 82 12148 A (SMITHKLINE BEECHAM PLC) 23 July 1992 (1992-07-23)

D13: US-A-5 936 088 (OLESEN PREBEN HOULBERG) 10 August 1999 (1999-
08-10) :

D14: WO 00 32600 A (NIELSEN ELSEBET OESTERGAARD ;NEUROSEARCH
AS (DK); OLSEN GUNNAR M () 8 June 2000 (2000-06-08)

D15: WO 01 98253 A (MERZ & CO GMBH & CO) 27 December 2001 (2001-12-
27)

D16: WO-A-9212149

D17: US-A-5936088

D18: WO-A-0032600

D19; WO-A-0198253

2. Novelty (Article 33(1) and (2) PCT)

The subject matter of the present application describes azabicyclic, azatricyclic
and azaspirocyclic derivatives of formula (l) (see claim 1), useful as medicaments
in treatment of CNS disorders.

" Document D1,_discloses derivatives of 8-azabicyclo[3.2.1]Joctane (see formula Ii of
D1)which fof R1_being hydrogen, alkyl or aryl group and R4 being halogen,
present an overlap with the formula (l) claimed by the present claim 1] Moreover

he means ? in Weonicn !,
fof - b Korica
Form PCT/Separate Sheet/408 (Sheat 2) (EPO-Aprl 1897) e\t“\h dk‘\ 'L._\..
e edha s, b o
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the compounds A-2 disclosed by D1 (page 3836) are novelty destroying for the
general structure (1) of the present application.

Documents D2-D4 disclose N-derivatives of 1,3,3-trimethyl-6-aza-
bicyclo[3.2.1]octane, which are novelty destroying compounds for the Markush
formula (I) claimed by the present invention.

The general structure disclosed by claim 1 of D5 presents an overlap, when R4 is
hydrogen, C1-C10 alkyl, phenyl C1-C3 alkyl or CH2-C2-C6 with the Markush
structure (l) claimed by the present claim 1. Moreover examples 7-8, 13-16
disclosed by D5 are novelty destroying compounds for the general structure (1)
claimed by the present application.

N-(2-chloro-4-aminophenyl)-6-azabicyclo{3.2.1]Joctane and the comesponding nitro
derivate disclosed by D6 as starting material for the synthesis of the compounds
85-88 (page 14), are embodiments of the general structure (l) claimed by the
present invention.

The general structure disclosed () by D7, presents an overlap, when B is the
compound 24 (see page 4) and A is a saturated C2-C3 alkylene, with the present
Markush formula (l). Moreover four of the compounds (with the m: 157943-00-5;
157943-01-6; 157943-02-7 and 157843-03-8) disclosed by D7 are embodiments
of the present formula {I) claimed by the present invention.

Consequently, considering the fact that the documents D1-D7 disclose
compounds which are 6-aza-bicyclo[3.2.1}octane derivatives with structure falling

under the general formula (l) of the present case, the present application does not
meet the requirements of Article 33(1) and (2) PCT.

3. Inventive step (Article 33(1) and (3) PCT).
Since, D1-D7 disclose a lot of novelty destroying compounds and overlapping
region, the assessment for the inventive step will be related only to the

compounds claimed by claim 2 which are novel over D1-D7.

The subject-matter of the present application relates to 6-aza-bicyclo[3.2.1]octana,

Form PCT/Separate Shee408 (Shest 3) (EPO-Aprl 1897)
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2-aza-bicyclo[3.3.1]nonane derivatives or azaspiro or azatricyclo derivatives,
useful as medicaments for treating CNS disorders which involve disturbances of
glutamaterygic, serotonergic and nicotinic transmission.

Document D5, discloses 5-phenylmorphans which differ from the present
compounds through the phenyl moiety from the position 5, and through the
absence of the alkyl moiety in the position 1 of the bicyclo ring. The compounds
claimed by the D5 are also useful in treating CNS diseases.

Document D7 discloses N-phenethylazepine derivatives, which differ from the
present claimed compounds (claim 2) through the absence of the alkyl moiety
from the position 1 of aza-bicyclo ring. The compounds disclosed by D7 are also
useful for treating schizophrenia as claimed for the present compounds in claim 5.

Document D8 discloses a derivate of 6-aza-bicyclo[3.2.1] octane (see compound
26858-page 11), which differ from the present claimed compounds only through
the N-substituent. The above-mentioned compound is disclosad by D8 as having
antipshychotic, antiparkinson and antidepressive activity.The above-mentioned
activity are also claimed for the present compounds in the present claims 5-7.

Document D9 discloses 1-azaspiro[4.5]decane derivatives, which differ from the
present claimed compounds only through the substituent from the nitrogen atom.
The compounds described by D9 are useful in the treatment of CNS diseases.

Document D10 discloses 6-aza-bicycio[3.2.1]octane , which do not have in the
position 3 a substituent as in the present case (at least one of R2, R3 should not
be hydrogen). The compounds claimed by D10 are useful as anaigesic, stronger
as codeine. In the present case there are also tests “in vivo" for the anti-
convulsive activity (see page 72).

That means that, starting from the closest prior art{which is represented by the
compounds disclosed by D5, D7 and D10), the technical problem of providing
further compounds useful in treatment of different CNS diseases, has been solved
either by introducing an alkyl group in the position 1 (regarding the compounds
claimed by claim 2), or a different substituent on the nitrogen atom in the known

Form PCT/Separgta Sheet/408 (Sheet 4) (EPO-Aprl 1997)
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compounds. Therefore it appears that the skilled person would not be surprised
that this minimal modifications of the prior compounds, would allow to obtain
further compounds, useful as medicaments for treating CNS diseases.
Consequently, an inventive step can be acknowledged only if it is shown by
means of comparative tests that the compounds of the present invention have
unexpected effect vis-&-vis the compounds of D5, D7-D10.

4. Industrial applicabliity (Article 33(4)PCT).

For the assessment of the present Claims 8 on the question whether they are
industrial applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO,
for example does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may also allow,
however, claims to a known compound for the manufacture of a medicament for a
new medical treatment.

Form PCT/Separaio Sheel08 (Sheet 5) (EPO-Aprit 1887)
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Attn. Marsden, John C. Fiie Yok - Ho SEY
179 Qu en Victoria Street OR THE DECLARATION
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Insmational appiication No. intarnational filing dats .
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Appiicant -

MERZ PHARMA GMBH & CO. KGAA

1.[X] The applcant is hereby notified that the intemational Search Aeport has baan established and ls tranemitied harewith.

Flling of amsndmeiis and siatement under Article 18:
The applcant Is entitied, If he 80 wishes, I amand the ciaims of the Intamational Application (see Fule 48):

When? The time imit lor filing such amendmeants ls normally 2 monthe from the date of ranzmitial of the
Inlsmational Search Report; howaver, for more dotalia, see the notes on the accompanying shaet.

20, Switreriand
Fascimlie No.- (41-22) 740.14.35
For more detallad Instructions, 88@ the notes on the accompanying sheet.

.1 2 The appliicant Is hareby notifled that no Intemational Search Raport will be established and that the deciaration under
Arlicie 17{2)(a) 10 that effect Is tmanamitted herewith.

3.[] With regard o the protest against payment of (an) acditional fee(s) undsr Fule 40.2, the applicant Is notfied that:

the protest togather with the dacision thereon has heen franamitied © the International Buraau togather with the
D w-mnmumummmcﬁummnuwm

[[] o decision has been made yat on the protest; the applicant will be notifled s soon &9 a decislon ls made.

4. Further action(s): The appiicant le mminded of the following:

Mmismmmmmm the intamational appiication will be publlshed by the Intemational Bureau.

the appiicant wishas 1o avoid or postpons publication, a notice of withcrawal of the interationad application, or of the

p‘lullydlm must reach the Inlamational Bureau s provided In Rules 80bis.1 and B0his3, respeciively, bafore the
compietion of the achnical preparations for intemational pubiicalion.

Within 18 months om the priorty date, a domand for intamational preliminary examination must be flied If the apphcant
wishos 1o postpons the entry into the national phasse until 30 months from the priority data (In soma Offices even later).

Within 20 months from the prioty daie, the applicant must parform the prescribad acts for antry into the national phase
before al designated Offices which have not bean slecied in the demand or In a later sieciion within 10 mantha from tha
priority cate or could not be elected because they am not bound by Chapter i1,

Name and malling address of the Interatfional Ssarching Authartty | Authorized officer

T« European Patent Office, P.B. 5818 Paten@aan 2

NL-2280 HV Riswik Panayota Georgakopoulou
Tel. (+a1-m)?4mo. Tx. 31 651 epo i, yo g
Fax: (+31-70) 340-3016
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(PCT Articla 18 and Rules 43 and 44)

Appicants or agents fe referen Notification of Tranemnital of intemational Search Report
o ' = FOR FURTHER F.:mFCTM)n-:HInmw ke § below.
408.80589 ACTION

jmemational apptication No. intemnational fiing date (dmwmontvyesr) | (Eariest) Priority Dets (dyimantivysar)
PCT/6GB 03/ 01236 21/03/2003 21/03/2002
Applicant

MERZ PHARMA GMBH & CO. KGAA

This inlemational Seerch Raport has bean madb;ﬂhlnmmmmqmdhmmmhh applcant
acconding 1 Articls 1B. A copy ls being transmitted to the Intameational Bursan

This intemnaional Search Report conalsts of & otal of 8 sheets.
Itis aiso accompanied by a copy of each prior ert docunent cited In this report.

1. Basle of the report

a. Wit regard 1o the language, the intemational search was carmied out on the basis of e intemational application in the
language In which It was fled, uniess otherwise indicated under this lam.

O

the infemational eearch was caried out on the basie of a transiation of the intemational appiicelion lumjshed 1 this
Authority (Rule 23.1(b)).

b. With regard to any nucisotide and/or amino acid ssquance disciosed in the intemational appiication, the international search
was carried out on the basls of the saquence Bsting :

contained in the inlemadional epplication In written form,

fied iogether with the intamational appiication in compirter readahla form.
fumnished aubsagquently to this Authority In written form.

fumiahed aubsaguenily in thie Authority in computer readbils form.

the siatament that the eubsaquently fumishad wiitien ssquance tose not go beyond the daciomre In tha
imemational appiication as fllod haa bean fumished. i nole

hmtlmhhhnﬂmmﬂﬂhmmﬂ.nﬂﬂchmhﬂmﬁbhmmmmmd

Cartaln clalms wers found unsearchabie {Gee Box I).
Unity of invention Is lacking (see Box If).

O 0O 00000

&

4. With regard 10 the title,
[] the wxtis approved as submitiad by the appiicant.
[X] the text has been astablished by tis Authortty 1 read as follows:

AZABICYCLIC, AZATRICYCLIC AND AZASPIROCYCLIC DERIVATIVES OF AMINOCYCLOHEXANE
AS MMDA, 5HT3, AND NEURONAL NICOTINIC RECEPTOR ANTAGONISTS

5. With regard 1o the abstract,

D the text I» approved as submitiad by the applicant.
the toxt has been establshed, m»mua.ﬂb).wwmmy-nmhaum Tha applcant may,

within one month from the date of maling of this intamational search repart, subsmit commants 1o this Authority.
8. The figure of the drawings 10 be published with the abstract Is Figtre No. 12
[] eswuggesidiy the appicant [[] nNonactthe fgures.

[X] beceuse the appicant talied to euggest a figure.
[]  vecause this figure betier charactertzes the knventon.
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Box il TEXT OF THE ABSTRACT (Continustion of item 5 of the first cheet)

5».’7.)‘7"' z\u" R
s 3 .

Azabicydic, azatricyclic and azaspirocycdic derivatives of aminocydohexanes of foomula T (N, Y, Z,
R, Ry~ Rs - as defined In the daims) which are systemically-active as NMDA, 5HT,, and nicotinic
receptor antagonists, pharmaceutical compasitions comprising the same, method of preparation
thereof, and method of treating CNS disorders which involve disturbances of glutamatergle,
serotoninergic, and nicotinic transmission, treating Immunomodulatory disorders, and antimalaria,

antitrypancsomal, anti-Boma virus, antHHSV and ant-Hepatitis C virus activity.

. (1) : !
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B. AELDE SEARCHED
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IPC 7 CO7D
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Elcironkc daia base consutied turing the Intemations! saarch (name of dals bese and, Whers practical, search terms used)
EPO-Internal, BEILSTEIN Data, PAJ, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categoey * | Chation of documnent, wih indication, wher appropiaie. ol the misvan passages

Aslevanl 10 ciaim No,

X - PATENT ABSTRACTS OF JAPAN ] (:) 1
vol. 012, no. 192 (P-712),

4 June 1988 (1988-06-04)

& JP 62 297848 A (KONISHIROKU PHOTO IND CO
LTD), 25 December 1987 (1987-12-25)
abstract; claims

X DATABASE CROSSFIRE BEILSTEIN ‘Online! 1
Beilstein Institut zur Forderung der (2)
Chemischen Wissenschaften, Frankfurt am
Main, DE;
Database accession no. 5577766(brn);
5586551(brn); 5615067(brn)
XP002247394
. abstract

& BULL. SOC. CHIM. FR.,
vol. 2, 1987, pages 261-264,

-f—

m Furthar documants are Hsted in the continuation of box C.

[:] Pulont family members are Rstec In annex.

* Spacial calegories of cied documanis :

"A" of the anl which s

A w::-ma:tsd gonarpl sinta an not

* earfor documant afierthe intamational

*E ing e bul published on or

T e A
dmnwun-rqnﬂmm

*O" document relerTing 10 n oral disclosum, use, exhibilion or
othar means

*P document pubished tha Inarnatlonal cnie but
uuwnnmnumn§==:annu e

‘T lniar document published afiar the inlemational data
or priorly dxie and not in conflict with tha bul
cliad 16 undarsiand tha principie or thaory underlying the

involve an inventive sisp when the document is ialan alone
b mum-m the claimed imeniion
ba considared to Invoive an inventive siep when the
mnmmmumm such docu-
wﬂmmmb- parson shiled
*4* document mamber of the sams pateni fumlly

Duts of ithe achud compistion of the infemational search

21 July 2003

Duis of mailing of he inlornalional ssarch report

05/08/2003

Name snd maling address of the ISA

E':w-n-Fﬁm Offica, P.B. 5818 Palontinan 2
Tl (-I-SI-TD)MTI.B‘I 651 epo nl,
Fax (+31-70) 340-3016
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Aalevani io cialm No.

DATABASE CA ‘Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;

DARWISH, Y. M. ET AL: “"Heterocyclic
quaternary ammonium salts as plant growth
retardants"”

retrieved from STN

Database accession no. 97:2169
XP002247395

abstract

& ACTA PHYTOPATHOLOGICA ACADEMIAE
SC;EE;IARUH HUNGARICAE (1981), 16(1-2),
249-58 ,

DATABASE CHEMCATS ‘Online!

Chemical Abstracts Service, Columbus,
Ohfo, US;

XP002247396 -
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& "TimTec Natural compounds*

14 October 2002 (2002-10-14) , TIMTEC,
INC. , NEWARK, DE, 19714-8941, USA

EP 0 018 077 A (LILLY CO ELI)

29 October 1980 (1980-10-29)

page 23, 1ine 19 -page 24, Yine 30; claims
1,11; examples 7-9,13-16

EP 0 072 438 A (BASF AG)

23 February 1983 (1983-02-23)
compounds 85-88

page 3, 1ine 25 -page 6, 1ine 35
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OHIO, US;
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abstract
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EP 0 578 560 A (CEPBEPE)
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page 1, 1ine 15 -page 2, line 45; claims;
examples

A W0 96 06081 A (BUTLER TODD W ;PFIZER (US);
CHENARD BERTRAND L (US))

29 February 1996 (1996-02-29)

page 14, 1ine 1 -page 19, 1ine 20; claims

A WO 92 12149 A (SMITHKLINE BEECHAM PLC)
23 July 1992 (1992-07-23)
page 21, 1ine 1-15; claims

A US 5 936 088 A (OLESEN PREBEN HOULBERG)

10 August 1999 (1999-08-10)

column 5, 1ine 28 -column 7, 1ine 54;
claims

A WO 00 32600 A (NIELSEN ELSEBET OESTERGAARD
;sNEUROSEARCH AS (DK); OLSEN GUNNAR M ()

8 June 2000 (2000-06-08)

page 18, 1ine 26 -page 28, 1ine 25; claims

A WO 01 98253 A (MERZ & CO GMBH & CO)
27 December 2001 (2001-12-27)
page 4, 11ne 31 -page 5, 11ne 5; claims

A 1-5
@ 1-5
@ 1-5
@ 1-5

@ 1-15

e

@ 1-5

Foam PCTABA/210 feantinusiion of ssoond sheat) {July 1982}

page 3 of 3



intemational application No.
INTERNATIONAL SEARCH REPORT PCT/GB 03/01236

Box | Obsesrvations whare certain claims were found unsearchable (Continuation of ltem 1 of first shest)

This intamational Ssarch Report has not been eetabilshad in respect of certain datms under Articie 17(2)(a) for the following reasons:

1. m Cilaims Nos.:
because they reiate 1o subject matter not required to ba searched by this Authorily, namely:

Although claim 8 1s directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Clzims Nos.:
bacause they relate to parts of the Intemational Application that do not comply with the prescribad requirements to such
an axent that no meaningful Intemational Saarch can be carred out, specifically:

a [] caimsnos:
bacaues they are dependnt cleims and ara nat drified in accordance with the sscond and third sentences of Rule 8.4(a).

B8ax i Obesrvations where unity of invention ia lacking (Continuation of tem 2 of first sheet)

This Intamational Searching Authorlty found multiple inventione in this intemational application, as follows:

1. D As all reguired additional seerch fees were imely pald by the appiicant, this internalional Search Report covers al
searchabic ciaims.

q

2 D As all sgarchable claims could be asarched without effort justiying an ackEtonal lee, this Authorily did not inviia payment
of any additional fee.

3 As ol the red ackitionsl saarch fees tmely the applicant, this inlamational Search Report

4, I:I No required adciitional search fees ware timely pald by the applicant. Consequently, this intemational Search Report Is
roshricied 1© the Invention fird manfionad In the claime: & Is covered by claime Nos.:

Remark on Protest Dmmmuummwumhmm

D No protest accompanied the payment of addiional search fees.
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If mone of the following nib-boxas is uved, this shaet should not be included in the requet.

mﬂ":mm' ey at-u.-r ."' D e o s, | This pesson ixc
lﬂhﬁlﬂhﬂ!.ﬁﬂfhhﬂ.‘;ﬂd’ -ud’ is indlicated halow,) D applicant only

HENRICH, Markus

Bahnhofstrasse 63 {X] spoBeant and irventor
35582 Wetzar . s

DE B sk gy Forvton

Applicant’s regiatration No. with the Office

State fthat ix, country) of nationality: State (thet iv, country) of residence:
DE DE
e Oasme= Mitmanecs REEsEr [ himhtans
gt s L . oo g ""rf' -ﬂwu-tnu Thit person ix
hb&qﬂhﬂ.ﬁn(ﬂdhm indicated below) D applicant only
DANYSZ, ech -
Vor dan Gav:hn*1 s . .ppmmhm
D-81130 Niciderau
DE D mﬂhh’m}

Applicant's registration No. with the Office

S;tﬂdhmwjdmﬁnnlﬁty: %ﬂEMﬂkmnrjafmidm:

e [Oase iteniiess, Fedmty [)hintens

Name and address: (Fomily name; foraleged official dexigwation. | This person s

k.nﬂ.hﬁm -% ﬁJ:#tH&nJ.M D applicant only

KALVINSH, vamns . .

Miera 178 [¥] spplicant and imventor

Salaspils LV-2169 irven ke chock-bax

v | nmﬂgﬂuw
Applicant's registration No. with the Office

Staic (that &x, country) of nationality: State {thal Ix, cosesry) of residence:

LV Lv

T e purpos o I:Is gl I |- s..;":#f.?.:. BlEemmay [ et

e e e e et S A | e e

Bax s theagplicant’s hﬂ-t u-lryjd' inficated bekow,) D spplicant anly

KAUSS, Valerjans ) .

A Dai on2 e s s

B’," ] nuuﬂgmnuuu
Applicant’s regiatration No. with the Office

State (thot &, cosnstry) of nationality: Stute (dheat iy, coumiry) of residence:

LV LV

e Oiee™ [oeEnsT e Ryostey [0 &imieens

[X] Purther applicants end/or (farther) iveutors are indicated on another eontimation shect.

Form PCT/RO/10L (continuation sheet) (March 2001; reprint Jaouary 2003) Sex Notax i the request form



Cantinuation of Bax No. Il FURTHER APPLICANT(S) ANDVOR (FURTHER) INVENTOR{S)
I mona of the foliowing sub-boxes is used, this shest should not be inchudad in the request.

address: F
N s, £y el o s e A e, [ e

Box is haapplicmt’s Swaie {that i, country) of residence --w-uf I inclicated heiorm) r‘_‘l spplicant only
JIRGENSONS, Aigars

Hospitalu jela 3-103 |Z| wpplicent end imvestor

Riga LV-1013

Lv ﬂwuuﬂh balorw)

Applicant's registration No. with the Office

_sgmuumry)ufuﬁrmy: s&grﬁuuwdm

o ik - sl B el W |3 = R |- e — L

N,:und:tun M:_‘_rm’f-wwﬂﬂh wrion. | This person i

lﬂ'th#hl‘:hlﬂhb.-'ydm u&.d‘ by inalicaten bakow ) D applicant only

gtow.mm' _ Hcant aned krvet

D-84580 Navhel

DE " . i e e i b ko)
Applicant's registration No. with the Office

?I;.Epuumay)auﬁu'ﬁy: sﬁmqmdm:

D (as itensess, [F] oot [ &hkiers

L e
Bour b sha applicant 's Stade (thay fs, comery) oo Srassgrech [] applicent caly
VANEJEVE, Maksims . .
Mezhotnes str. 58 [¥X] spplicant end suventor
Riga LV 1002
Ry ] .....H"'E...m.u..,;
Applicant’s registration No. with (he Office
State (that I, comntry) of nationality: Stude (Shat is, couniry) of residence:
LV LV
o [ glimionnd [ ol despaed S cxcrpt. b ety e Bt Ba
and address: (Family entlty, fill official dexignation ..
R‘L—...m,.u..a.‘."’b’.:‘.. n‘.‘"""' ke imcloter by s | TR0 PETROD i

Bax s tha applicant's Stcte (thot I, contry) _.3-&-4" Irinchicatedbeion) [] spplicant caly
[C] apolicant and inventar
D hmﬁﬂmﬂhw

Applicant’s registration No. with the Office

State (that i, conmrry) of pationality: State (shar i, coeosnry) of residence:

Dt e atmiSres, o [ Shakian:

D Pusther spplicants snd/or (firther) inventors are indicated on another contination sheet.

Porm PCT/RO/101 (continmation sheet) (March 2001; reprint Janmary 2003) See Notex 1o the reques! form
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Swpplemental Bex {f the Supplemental Bax iz mot wead, this shost should not be Includd in the requert

I ({h-qu.nmwmng m:m.p | for which CONTINUATION OF BOX NO. IV

f..'“’.. e Wi Comich o e
The following, also of Frank B. Dehn & Co., are also
Box No_ {Hmulh-nhr 'the ovud firwinh the '
hkmm-d wr o e 3ppoiniad as agents:
aninr d‘ the Box in which tee wu war in Woodman, D.; Tomlinson, ICJ.; Butier, M.J.; Pett,
C.P.; Dnvlu,cR. Plésold, A.J; Matthews, D.P.;

i) rmﬁnmmnhhhm-.mt Dziegleweka, H.E.; Calamits, R.; Leckey, D.H.;

and/or inveniors and no “conttwusion sheat * Ix Hague, A.J.; Tuwlar P.D.; Hughes, AM.; Tolhll J;
such caxe, write "Contmeation of Baz No. L1I* and tndicatefor.  Cocknain ' J'RM.C.; Jackson, R.P.: Jones, E.L:

i No. 1L Ty f ks bbommt 8o Grant, ARL; Goking, LA; Hall, M.B.; Stevers, J.P.;
hhqﬂhbhﬁnhm)dmﬂurnh Dbeon, P.M.; Gardner, R.K.; Jeffrey, PM. Baaeharn
of rexkdencs i tndicatod belov, AR Samuels, A.J.; Campbell, N.B.; Webber, P.M.;

00 In Bex Mo, Il ar bn ey of e - of Be N L1, ho Pawer, P.L.

indication *the Sistes indicated in the Supplemental Bax” s
checind” in xuch oz, writs “Contimuation of Bax No. 1™ or

“Contimation of Bax No. Il " or " Contlruation of Boxex No. Il
dhm”(akmww.m&m(h
rﬁ:—g.- dmn{-ﬂnﬂmkw
andlor, ARIPO, Esrexion, Ewrcpasn or
Gdﬂp—qjﬁ mrposex of wiich the nawad person is

() (i Bax No llor b qg‘hﬂ-ﬁd"‘hmﬁ he
. of

of Baxee No. i and No. LI (az the cors may be), indicats the
nome of the and, mext o (each) such mams,
the Siately) (andior,

i) i in addision to the apentfs) indicated in Box Na. 1V, there are
e o 11 ar i o cach vt et o e B
qﬂlﬁnﬂharqﬂdhhﬂa.lf'w O

hm:. ¥, the d'-ysna(amma
[ TS, o+l

pA-riag il ey ..:......mu:?s".‘.'.:’f'
consbrastion

) if in Bax No. VI thure are more than five eariior
ﬁ.mtdﬂ-ﬂ: innuch case, write fmantion
appli the rome information . wired
& Bz Mo, V1 o -

2 . with reyard © the

Form PCT/RO/ND] (supplemental sheet) (March 2001; reprint Janoary 2003) See Notex to the request form



Sheet No. .. 8...

Bex No. V1 PRIORITY CLAIM

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

Filing date Number Wh-eﬂﬂhlppli:ﬁmir

of eastier spplication of carlier spplication |~ o -
(degvimonh/year) couatry er Member regional o emion: ool spplication:

el March 2002 | B0r366,388 us
(21.03.02)

item (2)

item (3)

itexn (4)

item (S)

[[] Puurther priority clainw are indicated in the Sopplemental Box.

mmmumﬂbmﬂwhﬁehhmhmlhmnuhﬁdwpydhuﬁ:npﬂmh(s)(m’y
§f the eartier cpplication was filed with the Offics wiick for the purposex of this Internariondal application is the recelving Offics) identified

sbove as

0O dies Jumw O sme O eme O me O ee OG0,

* Whars ithe earfier apphication is an ARIPO inclcusts ot laaxt cme country the Paris Comvention for the Prosaction
e e nor o D e L] Tt ot o e B e s ot T o

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

Box No. Y11 INTERNATIONAL SEARCHING AUTHORITY

Chuies of Interuationa] Smrching Awthority (184A) (if two ar mors Mternational Searcking Autharitier are competent 1o carry owt the

intormatical secrck, tnlicuta he Aushority choyems; the Fwo-lecter code miay be used):
ISA . B e,

Raquert to wse results of carller search; reference to that search (3 an eariier yoorch hoy bawn corviad out by or requented from te
International Ssarchiy Asthortly):

Dalc (daywonth/year) Number Country (or regional Offles)

Bex Na. VIIl DECLARATIONS

The following declaretians sre contained in Baxes Noa. VIIL (i) to (v) (mark the applicable Number of
chach-haxey balow amd indicate in the right cofuwn the reanber of eack type of declaration): declarsiions
[] BexNo.vIIQ® Declaration as to the identity of the inventor
D Bax No. VI (i) Declarstion as to the spplicant's entithement, as st the international filing

date, to spply for and be granted s patent
[J Box Ne. VII Gi)) Declaration us 1o the applicant’s eptifiement, as st the internatinnal filing

date, to claim the priority of the easlier application
D Box No. V11l (iv) Declaration of inventarship (only for the purposes of the designation of the

Unliced Statrs of Americs)

[J BoxNo.vill (v) Declaration as to non-prejudieia] diselomres or exceptions o Iack of novelty  :

Form PCT/RO/101 (third sheet) (July 2002; reprint Jamuary 2003) Ses Notex 1o the request form



Box No.IX CHECK LIST; LANGUAGE OF FILING

. This infemational applicstion cantalns:
(a) mp!rbtn.ﬂ:mm&

m : 7
———
m’:ﬁ%" 78

claims : 3
abstract : 1
drawings : 2
Sub-teta]l number of sheets : 21

sequence listings
hbhr:lmdﬂueb

M#H hﬁl
.-quu) —_—

Toetal number of shacts 81

[ oulyin readable furm
® (Section 801(a)i))

() [J sequence listings

() 3 tebles related thereto

© 0 abebn e;lﬁ:ﬂ»lﬂlbhh-

@ [J sequence Yistings
('li)thlulﬂMm

ShectNa. ...0...
This i spplication is accampa by the following
i chack-bazes below and indicate
itemx(s) th qpli.-d:d X n

2.0 criginal scparate power of atiomey
3. [0 original general power of attorney
0 wnofpuﬂmoflwrefﬂmmh

5.0 lhlnnﬂllnphnmgll:kufnplm

6| mm jdeniified in Box No. V1 as

7.0 tanshtion of intemational application into
(language):

8.
O wmmww

9. [] scquence listings in computer readable form
(indicaxte lyps and mnnber of carviers)
o Dmmuﬁru of intcrnational search under

of items

132er only (and not as part of the mternational application) -

@) O ﬂm;mm;:‘n:;_uumum

copy for the

Gy O hﬂﬂmﬂﬂ;:lemllhhnnluhﬁedﬂlwdhewu:

sequence mentioned in left column
10. [ tables in computer readable form related fo sequence Jislings
{Indicate type and mumber of carriers)

® 0O wpyuhuﬂdﬁrhmofmmdlmh\mﬂ

Section 802(b-gwnrter) only (and not as part of the intcrnationsl .

ber of caxriers
und BRI ply e o dﬂﬂ:. a Oa ﬂmm ﬂﬂw(ﬂ(ﬂh_ﬁ;wu

nfmhmhnmllul:h Section 802(b-quater) :

E lqn::hl::lu. (il ﬂmﬂwhw:Ml:lhﬁ:hhtydhmu=

(additional coples 5o be indicated wider 11 [] otherfapecdfd: ....ccovnnverierreianrranecaerinenannas

Iln.!ﬁ)nibrlmhrtﬂm

Hglrelﬂlledmllpﬂdl Language of flliing of theé
should aceompany the sbstract: international application: English

BoxNo.X  SIGNATURE OF AFFLICANT, AGENT OR COMMON REFRESENTATIVE
Naxt 10 each signotere, lﬁ!ﬁmdkm%dﬁﬂh-ﬂlhnmﬂ'ﬁwhmdﬂ-jﬂmﬂghw

John Chrislopher Marsden - Agent for the Applicant

For receiving Offics use ounly

1. Dsate of actual receipt of the purported
intemational application

the pirported international] application:

) Cu'n:llddlleofaclmlmpthhhubu
received papers or dwings completing

4, Dlhdhmdy%mhﬁnnd

5. Inicmational Searching Anthority

(if two or mare are competenf):  [SA /

6. Tranamitial of search delxyed
unlil search fee is pndw

2. Drawings:

[ not received:

Date of receipt of the record
by the Internatinnal Buresn: aid

For Infernational Buresu uge only

Form PCT/RO/101 (last shest) (Japnary 2003)

See Notex to the reques! form



i . : QPERTNNSTRIA Y CORERCIOCOPT)
St Padicacion : G488509 O0O0NS Falissa m_ :
Fecha (W): 209H-80-21 16:59:59

Tranite 1 811 PET-PATENT 379 FASE WACT Illl N
Bependencia: 2528 DIVIGECH BE JAEWS CREACISES

. - : ' nwﬂuummm
» .'.! o

REQUISI'I'OS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
Do PATENTE DE INVENGION MODELO DE UTILIDAD P s
e -.'lnumund- ficita 1a concssion de una patente. :
- . Dafos de umanl:-ﬁ; delsoll:lhmo:o > :r'sonaqmo presenta la soficiiud (( )) ' (;,):
~. == Deseripcién defa Invencién. () ()
&1341m -Dibujos de ser estos partinentes. ) (’1/
oo :-35&5;; compnbmh de Pagodalulam sstablecidas. ;
o \*..5“,'_;.:.__ ;: . - . ' :
o _ tﬁ(’:‘r’OOMPLErA ( ) INGOMPLETA ( ) () T
3. DISERO INDUSTRIAL ( ). : '
- Indlcaclbndoquﬂesollclh ol reglatro de Disefio Industrial ()’ { )" S )
-"". Datos de Identificacion dei olicitants o dela persona que presenfa ( ) () HE
=" -lasolicttud. ' P
- - -Repressntaclon grﬂlalofetogriﬂcn del Disefic Industrial o muestra del - -
Material que Incorpora el disefio. { ) ( )
*. Comprobante de pago de las tasas establecidas ) {)
COMPLETA ~. {7} . NCOMPLETA (). () -

ESQUEMADETRAZADO ( )}

p Indicaclén de que solicita el registro de un Esquema de trazado.
- Datos de Identificacion del soicitante o de la peraona que presenta
La sollciud.

( ()

(
Representacion grifica del esquema de trazado " {

{

Ay, gy, g

Comprobante de pago de las tasas establecidas.

COMPLETA () INCOMPLETA

Firma Responsable:

Fecha: ? \ ’Pﬁo < ‘/\



(96
QP &<
5

\ Industria y Comercio

SUPERINTENDENCIA

2020
Bogota, D.C.,

Doctor: Oficio N° .~
DILIA MARIA F._DRIGUEZ D'ALEMAN ws&o3
Apoderado

MERZ PHARMA GMBH & CO. KGAA.

ASUNTO: Radicacion N° 04-85290
Solicitud intemacionat PCT/GB2003/01236
Fecha inicio fase nacional 21/10/2004
Tramite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la
Decision 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que: .

I La solicitud no contiene la copia del documento en que consta la cesién del derecho
a la patente del inventor al solicitante o a su causante. (Art. 26-k) Decisién 486).

0 La solictud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 83 y subsiguientes del Cédigo de Procedimiento
Civil. Adicionaimente, debera presentar el documento que acredita la existencia y
representacién legal de la sociedad solicitante, cuando ésta fuere persona

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidon 486, se le requiere
para que dentro del tdrmino 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 considerard abandonada y
perdera su prelacion.

Notiflquese el presente oficio conforme 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 SE8PEDES DE VERGEL

Jefe de la Divisiofl de Nuevas Creaciones.

El anterior requerimiento fue nofificado por fijacibn en lista de

fecha, S SEE oy N
202057 ttlh




