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POLYCYCLIC COMPOUNDS AS POTENT ALPHA2-ADRENOCEPTOR
ANTAGONISTS

FIELD OF THE INVENTION

The present invention relates to pharmacologically active arylquinolizine
derivatives and related compounds and to their pharmaceutically acceptable salts and
esters thereof, as well as to pharmaceutical compositions containing them and to

their use as alpha2 antagonists.

BACKGROUND OF THE INVENTION

Some compounds exhibiting alpha adrenergic activity are well known in the
art. It is also generally known and accepted in the art that those compounds may be
used for the treatment of a wide variety of diseases and conditions of the peripheric
system and the central nervous system (CNS).

The alpha adrenergic receptors can be divided on a pharmacological basis
into alphal- and alpha2-adrenoceptors, which can both be further divided into
subtypes. Three genetically encoded subtypes, namely alpha2A-, alpha2B- and
alpha2C-adrenoceptors, have been discovered in human. Accordingly, alpha2-
adrenoceptors in humans have been subdivided into three pharmacological subtypes
known as alpha2A-, alpha2B- and alpha2C-adrenoceptors. A fourth,
pharmacologically defined subtype, alpha2D, is known in rodents and in some other
mammals, and it corresponds to the genetically defined alpha2A-adrenoceptors.

The alpha2-adrenoceptor subtypes have distinct tissue distributions and
functional roles. For instance, while alpha?A-adrenoceptors are widely expressed in
various tissues, alpha2C-adrenoceptors are concentrated in the CNS, and they appear
to play a role in the modulation of specific CNS-mediated behavioural and

physiological responses.
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Compounds that are non-specific to any of the above-mentioned alpha2

subtypes, and compounds that are specific to certain alpha2 subtypes, are already
known. For example, atipamezole is a non-specific alpﬁaz antagonist. Atipamezole
has been described in, for example, EP-A-183 492 (cf. p.13, compound XV) and
Haapalinna, A. et al., Naunyn-Schmiedeberg's Arch. Pharmacol. 356 (1997) 570-
582, U.S. Patent No. 5,902,807 describes compounds that are selective antagonists
for the alpha2C subtype and may be used in the treatment of mental iliness, e.g.
mental disturbance induced by stress. Such compounds include, for example, MK-
912 and BAM-1303. Furthermore;, WO-A-99 28300 discloses substituted imidazole
derivatives having agonist-like activity for alpha2B- or iBIZC-adrenoceptors. In
addition, WO 01/64645 relates to derivatives of quinoline useful as alpha2

antagonists, as well as' to selective alpha2C antagonist agents. The disclo.surés of all

documents cited above in this parngraph arg’incorporated by reference herein.

Several arquuiﬂoliizine de'rivativés ‘and related éompounds have been
described in the literature_,-': some of which possess valuable pharmaceutical effects.
For example, U.S. Patents No. 4,806,545 and 4,044,012 describe 1,1-disubstituted
indolo[2,3-a]quinolizidines use_ful as vasodilators and antihypoxic agents. Further,
substituted arylquinolizine derivatives, described for example in U.S. Patent No,
4,686,226 possessing alphaz-adreﬁoccptor antagonistic activity are useful for
example as antidepressant, antihypertensive, or antidiabetic agents or platelet
aggregation inhibitors. In addition, U.S. Patent No. 3,492,303 relates to indolo[2,3-
alquinolizidines useful as central nervous system depressants. Molecular modelling
of targets for synthesis of alphal A and alpha2 selective ligands is discussed in
Griffith, R. et al., J. Comput.-Aided Mol. Design 13 (1999) 69-78.

SUMMARY OF THE INVENTION

An object of the present invehtion is to provide further antagonists of alpha2-
adrenoceptors that can be used for the treatment of diseases or conditions of the
peripheric or central nervous system where alpha2-antagonists are indicated to be

useful. Accordingly, an object of the present invention is to provide further
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3
compounds to be used as alpha2 antagonist agents in the treatment of mammals,

including hurnans and animals.

The invention also provides compounds useful as selective alpha2C

antagonist agents for the treatment of various disorders or conditions of the central
nervous system where alpha2C antagonists are indicated to be useful.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1a and b show the results from two separate locomotor activity tests
where the locomotor activity of mice was tested after injections of vehicle or
amphetamine (amph) (4 micromol/kg). The mice were pm-u:eated {20 min before
amphetamine) either with vehicle, the subtype non-selective aipha2-antagonist

atipamezole (1 micromol/kg) or the alpha2C-antagonists, compound K (3

micromol/kg)(Fig &) or compound L (3 micromoVkg)(Fig b). ® p<0.05, ** p<0.01

and *** p<0.001 compared to vehicle + amph —group (1-way ANOVA + LSD —test).

Figure 2 shows alpha2-agonist-induced sedation (measured as locomotor
inhibition) in mice. The non-selective alpha2-antagonist atipamezole (Ati)

antagonised the sedative effects of the alpha2-subtype non-selective agonist,
dexmedetomidine (Dex, 50 nmol/kg s.c.), while the alpha2C-selective antagonists
did not have significant eﬁ'ec_:ts. (veh = vehicle). (***p<0.001, compared to Dex +

vehicle)

Figure 3 shows the effect of the alpha2C-selective antagonists compound K
(3 micromol/kg) and compound L (3 micromol’kg), the non-selective antagonist
atipan';ezole (10 micromol/kg) and the reference antidepressants desipramine (10
micromol/kg) and fluoxetine (10 micromol/kg) in the forced swimming test in rats.
All compounds, except atipamezole, increased activity (***p<0.001, compared to

vehicle).

Figures 4a and 4b show the effect of compounds K and L on the startle reflex
and its prepulse inhibition in rats. (Veh = vehicle). Asterisks as in Figure 1;
comparisons were performed between PCP (phencyclidine) + vehicle and PCP +
compounds K and L.

O

O
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Figures 5a and 5b show the effect S'f the non-selective antagonist atipamezole
(ati) on the startle reflex and its prepulse inhibition in rats in the prescence of
phencyclidine (PCP); (veh = vehicle). Asterisks as in Figm:e 1, compared to the
vehicle + PCP —group. ' |

DETAILED DESCRIPTION OF THE INVENTION

One embodiment of the present invention covers the use of compounds of

formula I,

wherein,

X is CRzRz’, O, S or NR;;

Z is -CHRs-(CHz)n-or a single bond;

R, is bydroxy, (C-Ce)alkyl, (C,-Ce)alkoxy, halogen, halo(C,-Ce)alkyl, (Ci-
Cg)alkoxy-CO-, CN, NOz, NH;, mono- or di(C;-Cg)alkylamino or carboxyl;

R, and Ry’ are independently H, hydroxy or (C;-Ce)alkyl or R; and Ry’ form,
together with the carbon ring atoms o which they are attached, a carbonyl group;

. Rj is H, hydroxy, (C,-Ce)alkyl, (C;-Ce)alkenyl, hydroxy(Ci-Cealkyl, (C;-
Cs)alkoxy, (Cy-Ce)alkoxy(C;-Ce)alkyl, hydroxy(C,-Cs)alkoxy(C,-C¢)alkyl, (Cs-
Cy)eycloalkyl, (C3-Ci)cycloalkyl(C,-Ce)alkyl, aryl, aryl(C,-Cg)alkyl, aryloxy,
aryl(C,-Ce)alkoxy, aryloxy(C,-Ce)alkyl, aryl(C,-Ce)alkoxy(C;-Ce)alkyl, halo(C,-
Cs)alkyl, NH;, amino(C,-Cs)alkyl, mono- or di(C;-Cg)alkylamino,mono- or di(C,-
Cs)alkylamino(C;-Ce)alkyl, (C-Cs)atkyl-CQO-, (C-Ce)alkyl-CO-O-, (C,-Cg)alkyl-
CO-0-(C;-Ce)alkyl, (C,-Cs)alkoxy-CO-, (C;-Ce)alkoxy-CO-(C,-Ce)alkyl, (C;-
Cs)alkoxy-CO-(C,-Cg)alkoxy(C;-Ces)alkyl, carbamoyl, mono- or di(C;-
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Ce)alkylcarbamoyl, carboxyl or (C;-Ce)alkyl-S{C,-Cs)alkyl, wherein the said (C;-

C,)éycloalkyl or afyl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Ce)alkyl, halogen, (Ci-Cg)alkoxy, NH;, CN or
NO, or one of Rj or R4 and Rg together form a bond between the ring atoms to

which they are attached;

Ry is H, hydroxy, (Ci-Ce)alkyl, hydroxy(Ci-Celalkyl, (C-CaJalkoxy or (C;-
Ce)alkoxy(C,-Cs)alkyl;

R; is H, hydroxy, (C;-Ce)alkyl, (C;-Ce)alkenyl, (C,-Cg)alkoxy, (C;-
Ce)alkoxy(C)-Ce)alkyl, (C3-Cr)cycloatkyl, (Cs-Cr)eycloalkyl(Ci-Ce)alkyl, aryl,
aryl(C,-Cs)aikyl, aryloxy, aryl(C,-Ce)alkoxy, aryloxy(C\-Cs)alkyl, ary}(C;-
Ci)alkoxy(C,-Ca)alkyl, halo(C-Cealkyl, (C1-Ce)alkyl-CO-0-, (C1-Ce)alkyl-CO-O-
(C1-Ce)alkyl, (C,-Cg)alkoxy-CO-(C|-Cs)alkoxy(Cl—Cs)alkyl, carbamoyl, mono- or
di(C,-Cs)alkylcarbamoyl, carboxyl or (C,-Cs)alkyl-S{Ci-Ce)alkyl, wherein the said
(C3-Cs)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Ce)alkyl, halogen, (C,-Cs)alkoxy, NH;, CN or
NO,, or Rq and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independently being hydroxy, (C;-Cg)alkyi,
halogen, NH;, NO,, (C5-Cs)cycloalkyl, hydroxy(C;-Ce)alkyl, halo(C;-Cg)alkyl,
amino(C,-Cg)alkyl, mono- or di(C,-Cs)alkylamino, mono- or di(C,-
Ce)alkylamino(C;-Ce)alkyl, (Ci-Ce)alkoxy, (Ci-Ce)alkoxy(Ci-Ce)alkyl, carboxyl,
(Ci-Co)alkyl-CO-, (C,-Ce)alkyl-CO-O-, (C;-Ce)alkoxy-CO-, (C,-Cs)alkoxy-CO-(C;-
Cg)alkyl, carbamoyl mono- or di(C,-Cs)alkylcarbamoyl or oxo;

R is H, hydroxy, (C,-Cs)alkyl, {C;-Ce)atkoxy or (C-Ce)alkoxy(C,-Cs)alkyl
or Rg forms a bond between the ring atom to which it is attached and the ring atom to
which R is attached;

R; is H, hydroxy, (Ci-Ce)alkyl, hydroxy(C;-Cs)alkyl, (C-Cs)alkoxy or (C;-
Cs)alkoxy(C,-Ce)alkyl;

Rg is H,hydroxy, (C-Ce)alkyl, hydroxy(C,-Ce)alkyl, (Ci-Cs)alkoxy or (C;-
Cs)alkoxy(C,-Cs)alky! or, only when n is 0, Ry and Ry form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R, each
independently being hydroxy, (Ci-Ce)alkyl, halogen, NH;, NO,, (C;-Cr)cycloalkyl,
hydroxy(C,-Cs)alkyl, halo(C,-Ce)alkyl, amino(C,-Cs)alkyl, mono- or di(C;-

O

o
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6
Cs)alkylamino, mono- or di(C;-Cg)alkylamino(Cy-Ce)alkyl, (Ci-Cgalkoxy, (C)-

Ce)alkoxy(Ci-Ce)alkyl, carboiyl, (Ci-CeJalkyl-CO-, (C1-Cealkyl-CO-O-, (C1-
Cs)alkoxy-CO-, (C-Ce)alkoxy-CO-(C,-Ce)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoyl or oxo;

Rys is H, (C;-Ce)alkyl, (Ca-Ce)alkenyl, hydroxy(C1-Ce)alkyl, (C;-
Cs)alkoxy(C;-Cs)alkyl, hydroxy((C-Ce)alkoxy(C,-Cg)alkyl, halo(C,-Ce)alkyl,
amino(C,-Ce)alkyl, mono- or di(C;-Cé)alkylamino(C)-Ce)alkyl, (C;-Cs)alkyl-CO-,
(C,-Cé)alkyl-CO-0-(C,-Cg)alkyl, (C,-Cs)alkoxy-CO-, (Ci-Cg)alkoxy-CO-(C;-
Cs)atkyl, (Ci-Cs)alkoxy-CO-(C;-Cg)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or di{C, -
Cs)alkylcarbamoyl or carboxyl;

Rus is H or (C,-Ce)alkyl;

Ry and Ry are attached to the carbon ring atoms, which are adjacent;

misOto2;and

nisOorl, _

or a pharmaceutically acceptable salt or ester thereof, with the proviso, that

the compound is not 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-cyclopenta[a}fluorine,
for the manufacture of 2 medicament for the treatment of diseases or conditions

where alpha2 antagonists are indicated to be effective.

In a possible subgroup of the compounds of formula I X is NR;.

In another possible subgroup of the compounds of formula Im is 0, n is 0, R,
is H, R; is H, hydroxy, (C,;-Ce)alkyl, hydroxy(C,-Cs)alkyl, (C,-Ce)alkoxy(C;-
Ce)alkyl, (C3-Cy)cycloalkyl, halo(Ci-Cslalkyl, (C;-Cgalkyl-CO-, (C,-Cg)alkyl-CO-
0-(C)-Cs)alkyl, (Ci-Ce)alkoxy-CO- or (Ci-Ce)alkoxy-CO-(C,-Cs)alkyl, Ry is H,
hydroxy, (Ci-Cs)alkyl or hydroxy(C,-Cg)alkyl, Rs is H, hydroxy, (C;-Cs)alkyl or (C,-
Cg)alkoxy, Ry is H or (Ci-Ce)alkyl and R; is H, (C-Cg)alkyl or hydroxy(C,-Cg)alkyl.

In another pdssible subgroup of the compounds of formula I R; is H or (C,-
Ce)alkyl and R, is hydroxy or hydroxy(C;-Cs)alkyl.

In another possible subgroup of the compounds of formula I R, and Rs form,
together with the carbon ring atoms to which they are attached, a condensed six

membered saturated carbocyclic ring.
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In another possible subgroup of the compounds of formula I R; and Rg
together form a bond between the ring atoms to which they are attached or Rg forms

a bond between the ring atom to which it is attached and the ring atom to which R, is

.attached.

In a further possible subgroup of the compounds of formula I the compound
is 1a-ethyl-1,2,3,4,6,7,12,12bf-octahydro-indolo{2,3-a]quinolizin-1-0l, (1B-ethyl-
1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-1-yl)-methanol, 1a-Methyl-
1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a)quinolizin-1-ol, (1a-Methyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1-yl)-methano} or
3,4,4ap,5,6,7,8,13,13bB,13ca-decahydro-2H-6a,1 3-diaza-indeno[ 1,2-c]phenanthren-

1-one.

In another possible subgroup of the compounds of formula I X is CR3R,".
In a further possible subgroup of the compounds of formulaI X is S.
In yet another possible subgroup of the compounds of formula I X is O.

When X is O, one possible subgroup of the cOmpbunds of formula I includes
Rs and R as defined in the description of the use of the compounds of formula I .

above.

Another possible subgroup of the compounds of formula I when X is O is
where R; is H, hydroxy, (C,-Ce)alkyl, (C2-Cs)alkenyl, (C,-Cs)alkoxy, (Ci-
Cs)alkoxy({C,;-Cs)alkyl, (C3~-Cy)cycloalkyl, (C3-Cr)cycloalkyl(C;i-Cs)atkyl, aryl,
aryl(C,-Ce)alkyl, aryloxy, aryl(C,-Cs)alkoxy, aryloxy(C:-Ce)alkyl, aryl(C;-
Cé)alkoxy(C1-Cg)alkyl, halo(C;-Ce)alkyl, (C;-Cg)alkyl-CO-O-, (Ci-Cg)alkyl-CO-O- -
(C1-Ce)alkyl, (C;-Cs)alkoxy-CO-(C,-Cs)alkoxy(C;-Cg)alkyl, carbamoyl, mono- or
di(C-Cs)alkylcarbamoyl, carboxyl or (C,-Cg)alkyl-S-(C,-Cs)alkyl and R is H,
hydroxy, (C-Cs)alkyl, (Ci-Cg)alkoxy or (C;-Cs)alkoxy(Ci-Cs)alkyl.

Another embodiment of the invention provides new compounds of formula

O
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Xis CR:R2’, Oor §;
Z, R(, Rz, Rz', R;-Rm, le and Rm, m and n are as defined in claim 1,

or 2 pharmaceutically acceptable sait or ester thereof, with the provisos, that

a) when X is O, m is 0 and n is 0, then R;-Rg are not all simultaneously
hydrogen; '

b) the compound is not l,2,3,4,5,lOb-hexahydfo—lO-ﬂ:ia—Sa-aza-
cyclopenta{alfluorene; 1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo[a]fluorene; 1-(1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo{a)fluoren-1-y!)-ethanone or 1,3,4,5,6,1 1b-hexahydro-2H-11-thia-
4a-aza-benzo[a}fluorene-1-carboxylic acid methyl ester; for example

wherein X is CRzRz’; or
wherein X is O; or

wherein X is S; or

wherein R, is hydroxy, (C,-Cealkyl, hydroxy(C;-Cs)alkyl, (C1-Ce)alkoxy(Ci-
Cealkyl, (Ci-Cs)alkoxy-CO- or (C)-Cs)alkyl-CO-0-(C;-Cg)alkyl and Ry is H, (Ci-
Ce)alkyl or hydroxy(C,-Ce)atkyl; or

wherein R; is hydroxy, hydroxy(C,-Cs)alkyl or (C,-Cg)alkoxy(C)-Cg)alkyl
and R4 is (C,-Ce)alkyl; or :

wherein R4 and R form, together with the carbon ring atoms to which they

are attached, a condensed six membered saturated carbocyclic ring; or
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wherein the compound is 1a-Methyl-1,3,4,5,6,11b-hexahydro-2H-11-oxa-4a-

aza-benzo[a]fluoren-1-ol, (1a-Methyl-1,3,4,5,6,11bf-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluoren-1-yl)-methanol, (-)-(i a-Methyl-1,3,4,5,6,11bB-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, (+)-(1a-Methyl-1,3,4,5,6,11bB-
hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, 1a-Isopropyl-
1,3,4,5,6,11b-Hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-ol, 1a-Ethyl-
1,3,4,5,6,11bp-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-ol, (1a-Ethyl-
1,3,4,5,6,11bB-hexahydro-2H-1 1 -0xa-4a-aza-benzo[a]fluoren-1-yl)-methanol, 1-
Methyl-1a,3,4,6,11bp-hexahydro-2H-11-oxa-4a-aza-benzolalfluorene, (1-
Hydroxymethyi-1,3,4,5,6,11b-hexahydro-2H-11-0xa-4a-aza-benzo[a]fluoren-1-yl}-
methanol, 1-Methoxymethyl-1a-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-0xa-4a-
aza-benzo[a]fluorene, (-)-1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 1bB-hexahydro-
2H-11-oxa-4a-aza-benzo[a]fluorene, (+)-1-Methoxymethyl-la-rqeﬂ1yl-
1,3.4,5,6,11bp-hexahydro-2H-11-oxa-4a-aza-benzo[a]flucrene, 1a-Methyl-
1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-aza-benzo[a}fluorene-1-carboxylic acid
ethyl ester, 1-Ethoxymethyl-1a-methy}-1,3,4,5,6,11bB-hexahydro-2H- 1 1-oxa-4a-
aza-benzo{a)fluorene, (1a-Methyl-1,3,4,5,6,1 1ba-hexahydro-2H-1 1-oxa-4a-aza-
benzo[a)fluoren-1-yl)-methanol, (-)-{1a-Methyl-1,3,4,5,6,1 1ba-hexahydro-2H-1] -
on4a-m—benm[a]ﬂmrm-l -yl)-methanol, (+)1a-Methyl-1,3,4,5,6,11ba-
liwmhydm—ZH-l 1-oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, la—EthyI-. .
1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene-1-carboxylic methyl
ester, 1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-1 1 -oxa-4a-aza-
benzo{a]fluorene, (-)-1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 1 ba-hexahydro-2H-
11-oxa-4a-aza-benzo{a]fluorene, (+)-1-Methoxymethyl-1c-methyl-1,3,4,5,6,1 1 ba-
hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene, (1a-Ethyl-1,3,4,5,6,1 1ba-
hexahydro-2H-1 l-oxa-4a-aza-benzo[a]_ fluorene-1-yl)-methanol, acetic acid 1a-
Methyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren- 1-yimethyl
ester or (1o-Methyl-1,2,3,4,6,7,12,12ba-octahydroindeno[2, 1-a)quinolizin-1-y1)-

methanol.

Another embodiment of the invention provides new compounds of formula
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wherein,

X is NRy;

Rz is (Ci-Ce)alkyl; -

Z, Ry, R3-Ryg, Ris, Ry, m and n are as defined in claim 1,

or a pharmaceutically aécep1:able salt and ester thﬁeof, with the provisos, that

a) when m is 0 or R, is methoxy and Ry is H or ethyl, then R; is not
methoxy-CO;

b) the compound is not 12-Methyl-1,2,3.4,6,7,12,12b-octahydro-indolo[2,3-
a]quinolizine; 1-Ethyl-12-methyl-1,2,3,4,6,7,12,12b-octahydro-
indolo[2,3-a]quinolizine; 2,3-Dicthyl-12-methyl-1,2,3,4,6,7,12,12b-
octahydi'o-indolo[2,3-a]quinolizine; 12-Methyi-1,2,3,4,6,7,12,12b-
octahydro-indolof2,3-a]quinolizin-1-ol; 2-(1-Ethyl-12-methyl-
1,2,3,4.6,7,12,12b-octahydro-indolo[2,3-alquinolizin-1-yl)-ethanol; 11-
Methyl;2,3,5,6,1 1,11b-hexahydro-1H-indolizino[8,7-b]indole; (11-
Methyt-2,3,5,6,11,11b-hexahydro-1H-indolizinof 8,7-b)indol-1 -yl)-
methanol; (1,11-Diethyl-2,3,5,6,11,11b-hexahydro-1H-indolizino{8,7-
blindol-1-yl)-methanol or 3-(1-ethyl-12-methyl-1 ,2.3,4,6,7_,12,1 2b-
octahydro-indolof2,3-a]quinolizin-1-yl)-propionic acid methyl ester; for

example

wherein R; is hydroxy, (C,-Cs)alkyl, hydroxy(C,-Cs)alkyl or (C,-
Ce)alkoxy(C)-Ce)alkyl and R4 is H, (Cy-Ce)alkyl or hydroxy(C;-Cs)alkyl; or
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‘wherein the compound is 1a-Ethyl-12-methyl-1,2,3,4,6,7,12bB-octahydro-

indolo[2,3-alquinolizin-1-o0l or 1a-Ethyl-12-ethyl-1,2,3,4,6,7,12b8-octahydro-

indolo[2,3-a]quinolizin-1-ol.

Another embodiment of the invention provides new compounds of formula

IC:

R )mi
o IC

wherein,

X is NRy;

R:isH;

Z is -CHRg-(CH3)n- or a single bond;

nis0;

Ri, Rs, Re-Rg, Rys, Rig and m are as defined in claim 1;

rislto3;

ora bha.rmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 10-methyi-5,7,7a,8,9,10,11,11a,11b,12-decahydro-6H-6a,12-
diaza-indeno[1,2-a}fluorene; 3-hydroxy-1,2,3,4,4a,5,6,7,8,13,13b,13¢-dodecahydro-
6a,13-diaza-indenof 1,2-c]Jphenanthrene-4-carboxylic acid methyl ester; methyl-3-
ethyl-1,2,32,4,6,7,12b,12c-octahydro-3H,1 2H-indolo[2,3-g]cyclopent[a]indolizine-2-
carboxylate; methyl-1,2,3a,4,6,7,12b,12¢-octahydro-3H,12H-indolo[2,3-
glcyclopent[alindolizine-2-carboxylate or 12c-ethyl-1,3a,4,6,7,12b,12c-octahydro-
cyclopent[ 1,2]indolizino{8,7-b]indol-3(2H)-one; for example

wherein ris 1 and R; is H, hydroxy, (C,-C)alkyl or hydroxy(C;-Cg)alkyl; or
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wherein the compound is 3,4,4ap,5,6,7,8,13,13bB, 1 3ca-decahydro-2H-6a, 1 3-

diaza-indenof 1,2-c]phenanthren-1-one, 1,2,3,4,5,6,7,8,13,13b-decahydro-6a,13-
diaza-indeno[1,2-c]phenanthrene, acetic acid 1a,2,3,4,428,5,6,7,8,13,13bf3,13ca-
dodecahydro-6a,13-diaza-indenof1,2-c}phenanthren-1-yl ester or acetic acid
1B,2,3,4,43p,5,6,7.8,13,13bP, 13ca-dodecahydro-6a, 1 3-diaza-indeno[1,2-
c]phenanthren-1-y] ester.

Another embodiment of the invention provides new compounds of formula

wherein,

X is NR3;

Ra2is H;

Z is -CH-(CH3)n-;

nis0;

R;, Ri-Rio Ry5, Ris and m are as defined in claim 1;

tis0to 3;

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 1,2,3,4,4a,5,6,11,11b,12,13,13a-dodecahydro-4b,1 1-diaza-
indeno[2, I-a]phenanthrene; 1,2,3,4,4a,5,6,11,11b,12-decahydro-4b,11-diaza-
indeno[2,1-a]phenanthrene; 9-methoxy-1,2,3,4,43,5,6,11,11b,12-decahydro-4b,11-
diaza-indeno[2,1-a]phenanthrene or |-hydroxy-1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahydro-4b,11-diaza-indeno(2,1-a]phenanthrene-2-carboxylic acid methy] ester.

Another embodiment of the invention provides new compounds of formula
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wherein,
Xis NR:;

Ry1s H;
Z, Ry, R3-Rjo, Rys, Ris and m are as defined in claim 1;

nisl,

or a pharmaceutically acceptable salt and ester thereof, with the proviso, that
the compound is not 2,3,4,5,7,8,13,13b-octahydro-2,3-diethyl-1H- _
azepino[1',2":1,2]pyrido[3,4-b)indole; acetic acid 2,3,4,5,7,8,13,13b-octahydro-1H-
azepino[1',2":1,2]pyrido(3,4-b]indol-2-ylmethyl ester; 2,3,4,5,7,8,13,1 3b-octahydro-
1H-azepino[1',2':1,2]pyrido[3,4-blindole-2-[(phenylmethoxy)methyl] or
2,3,4,5,7,8,13,13b-octahydro-1H-azepino[ 1',2":1,2]pyrido[3,4-b]indole-4-ethyl-2-
[(phenylmethoxy)methyl]; for example '

wherein the compound is 2,3,4,5,7,8,13,13b-Octahydro-1H-
azepino[1',2":1,2]pyrido[3,4-b]indole.

Another embodiment of the invention provides new compounds which are
2@-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-indolo{2,3-g]quinolizine, 2a-methoxy-
1 ,2,3,4,6,7,12,12bu-octahydro—ind;>lo[2,3-a]quiriolizine, 1a-Ethyl-2a-methyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-0l, 1a-Isopropyl-
1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-a]quinolizin-1-ol, (-)-1a-isopropyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1-ol, (+)-1a-isopropyl-
1,2,3,4,6,7,12,12bB-octahydroindolof2,3-z]quinolizin-1-ol, 18-Isopropyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo{2,3-a]quinolizine, (1 a-Isopropyl-
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1,2,3,4,6,7,12,12bp-octahydro-indolo[2,3-a]quinolizin-1-yl)-methanol, (1a- -

Propyi-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-yl)-methanol, 2-
(12,2,3,4,6,7,12,12b8-Octahydro-indolo[2,3-a]quinolizin-1-yl)-butan-2-ol, 1-
(1,2,3,4,6,7,12,12ba-Octahydro-indolo[2,3-a]quinolizin-2-yl)-propan-1-ol, 2-
(12,2,3,4,6,7,12,1 2bB-Octahydro-indo]o[l’,}a]quiholizin—l -yl)-propan-2-ol, 1-s-
Butyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-e]quinolizin-1-ol, 1-Cyclohexyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-2]quinolizin-1-ol, 9-Fluoro-1a-isopropyi-
1,2,3,4,6,7,12,12bp-octahydro-indolof2,3-a)quinolizin-1-ol, (1a-Methyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-alquinolizin-1-yl}-methanol, {-){1a-
Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a)quinolizin-1-yl)-methanol, (+)-
(1a-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a}quinolizin- l-yl)-meﬁﬁnol,
(la-Ethyl-1,4,6,7, 12, 12bf-hexahydroindolof2,3-alquinolizin-1-yl}-methanol, 38,4a-
Dimethyl-1,2,3,4,6,7,12,12bB-octahydroindolof2,3-a]quinolizine,

(1,2c,,3,4,6,7,12,1 2ba-0ctahydroindolo[2,3-a]quinolizin-2-yl)-pmplan—2-ol,
(1,20,3,4,6,7,12,12bf-Octahydroindolo[2,3-a]quinolizin-2-yl)-propan-2-ol, (2a-
Ethyl-1,2,3,4,6,7,12,12ba~octahydroindolof2,3-a]quinolizin-2-yl)-methanol, (2a-
Ethyi-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-2-yl)-methanol, (1-
aEthyl-1,2,3,4,6,7,12,12bB-octahyclroindolo[2,3-a]lquinolizin-1 -ylmethoxy)-acetic
acid ethyl ester, 1-(2a-ethyl-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-
2-yl)-ethanone, 1(2a-ethyl-1,2,3,4,5,7,12,12ba-octahydro-indolo[2,3-a)quinolizin-
2-yl)-ethanol, 2-(2a-ethyl-1,2,3,4,6,7,12,12ba-octahydro-indolo[ 2,3-alquinolizin-2-
yl)-propan-2-ol, 2(3-ethyl-1,2a,3a,4,6,7,12,12ba-octahydro-indolo[2,3-
a]quinolizin-2-yl)-propan-2-ol, (3-ethyl-2-methyl-1e,2B,3B,4,6,7,12,12bp-
octahydro-indolo[2,3-a]quinolizin-1-yl)-methanol, 3-ethyl-1,2-dimethyl-
1a,2B,3B,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizine, 1,2-dimethyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1§-ol, (1-ethyl-2-methyl-
1B,2B,38,4.6,7,12,1 2ba-octahydro-—ir.ldolo[2,3-a]quinolizir;-3-yl)-methanol. 1-f-
Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12b8-octahydro-indolo[ 2,3-a]quinolizine-
6P-carboxylic acid methyl ester, 5,6,7,7ap,8,9,10,11,11ap, 1 1ba-Decahydro-12-oxa-
6a-aza-indeno[ 1,2-a]fluorene, 2,3,4,4a3,5,6,7,8,13b3,13cf-Decahydro-1H-13-oxa-
6a-aza-indeno[1,2-c]phenanthrene, 2,3,4,4a8,5,6,7,8,13ba,13cB-Decahydro- 1H—i3_
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oxa-6a-aza-indeno[1 ,2—c]phenanﬂzrene, 2,3,4,4aB,5,6,7,8,13,13bp-decahydro-1H-

6a,13-diaza-indeno[1,2-cJphenanthren-13cf-ol, (-)-2,3,4,4aB,5,6,7,8,13,13bpB-
decahydro-1H-63,13-diaza-indeno[ 1,2-c]phenanthren-13cf-ol, (+)-
2,3,4,42B,5,6,7,8,13,13bp-decahydro-1H-6a,13-diaza-indeno[ 1,2-c]phenanthren-
13cf-ol, (2,3,4,4aB,5,6,7,8,13,13bB-Decahydro- 1 H-6a,13-diaza-indeno(1,2-
c]phenanthrenyl)-13cp-methanol or 5,6,7,73,11,11b,12-Decahydro-6a,12-diaza-

indeno[1,2-a]fluoren-11a-ol.
The terms employed herein have the following meanings:

The term “halo” or “halogen”, as employed herein as such or as part of

another group, refers to clilorine, bromine, fluorine or iodine.
The term “carboxyl”, as employed herein, refers to a —-COOH group.
The term “oxo0”, as employed herein, refers to an =0 group.

The term *“(C,-Cg)alkyl”, as employed herein as such or as part of another
group, refers to a straight or branched carbon chain having 1 to 6 carbon atoms.
Representative examples of (C-Cg)alkyl include, but are not limited to, methyl,
ethyl, n-prop'yl, isopropyl, n-butyl, isobutyl, sec-butyl, terz-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, and the like.

The term “(C;-Cg)alkenyl”, as employed herein as such or as part of another
group, refers to a straight or branched chain radical having 2 to 6 carbon atoms, and

containing (a) double bond(s).

The term *(C;3-C7)cycloalkyl”, as employed herein as such or as part of
another group, refers to a saturated cyclic hydrocarbon group contatning 3 to 7
carbons. Representative examples of cycloalkyl! include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like.

The term *(C;3-C7)cycloalkyl(C,-Cg)alkyl”, as employed herein refers to a (Cs-
C;)cycloalky! group, as defined herein, appended to the parent molecular moiety

through a (C,-Ce)alkyl group, as defined herein.
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The term “aryl”, as employed herein as such or as part of another group,

refers to a monocyclic or bicyclic aromatic group containing 6 to 12 carbon atoms.

Representative examples of aryl include, but are not limited to, phenyl, naphthyl, and
the hike.

The term “aryl(C,-Cg)alkyl”, as employed herein as such or as part of another
group, refers to an aryl group, as defined herein, appended to the parent molecular
moiety through an (C;-Cg)alkyl group, as defined herein. '

The term “aryloxy”, as employed herein as such or as part of another group,
refers to an aryl group, as defined herein, appended to the parent molecular moiety

through an -O- group.

The term “aryl(C,-Cs)alkoxy”, as employed herein as such or as part of
another group, refers to an aryl group, as defined herein, appended to the parent
molecular moiety through an (C,-Cg)alkoxy group, as defined berein.

The term “aryloxy(C,-C¢)alkyl, as employed herein, refers to an aryloxy
group, as defined herein, appended. to the parent molecular moiety through an (C;-
Ce)alkyl group, as defined herein.

The term “aryl(C,-Cg)alkoxy(C;-Cg)alkyl, as employed hetem, refers to an
aryl(C,-Cs)alkoxy group, as definec! herein, appended to the parent molecular moiety
through an (C;-C¢)alkyl group, as defined herein.

The term “hydroxy”, as employed herein as such or as part of another group,

refers to an —OH group.

The tenm “hydroxy(C,-Cs)alkyl”, as employed herein as such or as part of
another group, refers to at least one hydroxy group, as defined herein, appended to
the parent molecular moiety through a (C,-Cs)alkyl group, as defined herein.
Representative examples of hydroxy(C;-Cg)alkyl include, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, l;h}fdroxyethyl, 3-hydroxypropyl, 1-hydroxypropyl,
1-methyl-1-hydroxyethyl, 1-methyl-1-hydroxypropyl, and the like.

The term “halo(C,;-Cg)alkyl”, as employed herein, refers to one or more
halogen, as defined herein, appended to the parent molecular moiety through a (C,-
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Cs)alkyl group, as defined herein. Representative examples of halo(C;-Ce)alkyl

include, but are not limited to, fluoromethyl, difluoromethyl, trifluoromethyl, 2-

chloroethyl, 3-bromopropyl, and the like.

The term “amino”, as employed herein as such or as part of another group,

refers to a ~NH; group.

The term “amino(C,-Ce)alkyl”, as employed herein, refers to an amino group,
as defined herein, appended to the parent molecular moiety through a (C;-Cg)alkyl
group, as defined herein. Representative examples of amino(C,-Cs)alky! include, but
are not limited to, aminomethyl, 2-aminoethyl, 1-aminoethyl, 3-aminopropyl, 2-

aminopropyl, 4-aminobutyl, 1-methyl-1-aminoethyl, and the like.

The term “mono- or di(C;-Cg)alkylamino™, as employed herein as such or as
part of another group, refers to one or two (C,-Cg)alkyl group(s), as defined herein,
appended to the parent molecular moiety through an amino group, as defined herein.
Representative examples of mono- or di(Ci-Ce)alkylamino include, but are not
limited to methylamino, ethylamino, propylamino, butylamino, dimethylamino,
diethylamino, N-cthyl-N-methylamino, and the like.

The term “mono- or di(C,-Cg)alkylamino(C,-Cg)alkyl”, as employed herein,
refers to a mono- or di(C,-Ce)alkylamino group, as defined herein, appended to the
parent molecular moiety through a (C,-C¢)alkyl group, as defined herein.
Representative examples of mono- or di(C,-Ce)alkylamino(C,-Cs)alkyl include, but
are not limited to, V,N-dimethylaminomethyl, N,N-diethylaminomethyl, N-
methylaminoethyl, N-methylaminopropyl, N-ethyl-N-methylaminomethyl, and the .

like.

The term *(C,~Cg)alkoxy”, as employed herein as such or as part of another
group, refers to a (C,-Cq)alkyl, as defined herein, appended to the parent molecular
moiety through an -O- group. Representative examples of (C,-Cg)alkoxy include, but
are not limited to methoxy, ethoxy, propoxy, butoxy, isobutoxy, see-butoxy, tert-

butoxy, and the like.

The term *(C,-Ce)alkoxy(C,-Ce)alkyl™, as employed herein as such or as part
of another group, refers to at least one (C;-Cg)alkoxy group, as defined herein,
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appended to the parent molecular moiety through an (C;-Cg)alkyl group, as defined

herein. Rgprescntativc examples of (C-Cg)alkoxy(C,-Cg)alky! include, but are not
limited to methoxymethyl, ethoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, 3,3-
dimethoxypropyl, 2,4-dimethoxybutyl and the like.

The term “hydroxy(C,-Cs)alkoxy”, as employed herein as such or as part of
another group, refers to a hydroxy group, as defined herein, appended to the parent
molecular moiety through an (C,-Cg)alkoxy group, as defined herein.

The term “hydroxy(C,;-Cs)alkoxy(C:-Cg)alkyl, as employed herein, refers to a
hydroxy(C-Cs)alkoxy group, as defined herein, appended to the parent molecular
moiety through an (C,-Cs)alkyl group, as defined herein.

The term “carbamoyl”, as employed herein as such or as part of another
group, refers to a -CONH; group.

The term “mono- or di(C,-C's)-alkylcarbamoyl™, as employed herein, refers to
one or two (C,-Ce)alkyl group(s), as defined herein, appended to the parent
molecular moiety through a -HNCO- or -NCO- group. Representative examples of

. mono- or di(C,-Cg)-alkylcarbamoy! include, but are not limited to N-

methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N, N-dimethylcarbamoyl,
N, N-diethylcarbamoyl and the like.

'fhe compounds of formula I and IA, IB, IC, ID and IE, as well as the
pharmaceutically acceptable salts and esters thereof, are referred to below as the

compounds of the invention, unless otherwise indicated.

The invention includes within its scope all the possible stereoisomers of the
compounds, including geometric isomers, e.g. Z and E isomers (cis and trans
isomers), and optical isomers, €.g- diastereomers and enantiomers. Furthemore, the
invention includes in its scope both the individual isomers and any mixtures thereof,
e.g. racemic mixtures. The individual isomers may be obtained using the
corresponding isomeric forms of the starting material or they may be separated after
the preparation of the end compound according to conventional separation methods.
For the separation of optical isomers, €.g. enantiomers, from the mixture thereof the

conventional resolution methods, e.g. fractional crystallisation, may be used.
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Pharmaceutically acceptable salts, e.g. acid addition salts with both organic

and inorganic acids are well known in the field of pharmaceuticals. Non-limiting

examples of these salts include chlorides, bromides, sulfates, nitrates, phosphates,

‘sulfonates, formates, tartrates, maleates, citrates, benzoates, salicylates and

ascorbates. Pharmaceutically acceptable esters, when applicable, may be prepared by
known methods using pharmaceutically acceptable acids that are conventional in the
field of pharmaceuticals and that retain the pharmacological properties of the free
form. Non-limiting examples of those esters include esters of aliphatic or aromatic
alcohols, e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and rerz-butyl

The compounds of the invention can be prepared analogously or according to
the methods known in the literature using suitable starting materials. The starting
materials of formulae I, IIT and IV are commercially available or can be prepared via

a variety of known synthetic routes known in the literature.

For example, the starting materials used are arylalkylamines of formula ()

A NH,

X
1)

.wherein R1 is as defined above and X is NH, O, CH2 or S.

When X is O, the amines of formula (II) can be prepared, for example,
according to the process disclosed in the U.S. Patent Specification No. 4,710,504,
When X is CH;, the compounds of formula (II) can be prepared as described in /.
Med. Chem. 10 (1967) 856-859. When X is S, the compounds of formula (II) can be
prepared by decarboxylation of the corresponding 3-(&1ianaphten-3-yl)-iralanine.

Other starting materials used are compounds of formula-(1II)
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RJ
()

wherein R; is as defined above and R, is OH or halogen.

Furthermore, the starting materials used are compounds of formula (IV)

o) Y
g

Re Ry
: 8
av)

wherein R3-R7 and Z are as defined above and Y is O or NH. Compounds of
formula (IV) can be prepared according to the methods described in Tetrakedron 33
(1977) 1803-1808. Analogously, the corresponding acid chiorides can be used
instead of lactones (Y=0). When R; and R; form a ring, compounds of formula (TV)
are obtained by the partial reduction of their corresponding anhydrides.

In general, the compounds of formula (I), wherein X is NH, O or S, can be
prepared e.g. analogously or according to the following reaction scheme 1:

Scheme 1

SRS

R

ARG
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wherein R, Ry-Ry and Z are as defined above.

According to the reaction route of scheme I, alkylation of amines (II) with
compounds of formula (TI) gives amides (V) which are converted into enamines
(VTI) via beta carbolines (V) by Bischler-Napieralski reaction followed byringD -
formation by allowing compounds of formula (VI) to react with 1,3-dihaloalkanes O
under basic conditions as described in Gazz. Chim. Ital. 111 (1981) 257-267. In the
last step, compounds of formula (I) are obtained
1) by oxidation of enamines (VII) using potassium iodide, iodide and air or
2) by reaction of enamines (VII) with formaldehyde in presence of Hiinig
base at 60°C.

Another route for preparing compounds of formula (I), wherein X is NR, O,
CH; or S, is illustrated in scheme 2

Scheme 2
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NH, Oa Y
N + —
X K, R,
R, Ry R,
an v

R,

(LY

wherein X is NR,, O, CH; or S, R;-R7 and Z are as defined above. -

In scheme 2 arylalkylamines of formula (II), wherein X is NH, O, CH;, or S,
are reacted with compounds of formula (IV), or the corresponding acid chloride, to
give amides (VIII) as described in Tetrahedron 33 (1977) 1803-1808. The Bischler-

-Napieralski cyclization of the intermediates (VIII) leads to enamines (IX) which are

converted into compounds of formula (I).

The compounds of formula ([), wherein X is NH, can be alkylated with
alkylhalides in the presence of a suitable base at room temperature (Heterocycles 27
(1988) 1179-1190) according to following scheme 3:




’
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Scheme 3

wherein R,-R7 and Z are as defined above.

A further method for preparing compounds of formula (I) is illustrated in

5 scheme4;
Scheme 4
Br bk
(O —
N Z
R, H
x
+Br-
N / \ —_— \ -
]F _ —_—
1 H R, H
XD Xm
— N
I & H "
1 R, R¢
(XIm) )

wherein R, is BOC and R;, Rs and Rg are as defined above.

In scheme 4 pyridine is alkylated with tryptophyl bromides (X) to give
10  pyridinium salts (XT) whose partial reduction gives compounds of formula (XII).
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Protection of compounds of formula (XII) using di--butyl dicarbonate under basic -
conditions gives compounds of forrnula (XIII). The Polonovski-Potier reaction of the

obtained intermediates and their cyclisation using MeOH/HCI yield the compounds
of formula ().

5 A further process for the preparation of compounds of formula (I), wherein X
is O, S or NH, R, and R3—Rg are as defined above, is shown in the following scheme

5:

Scheme 5

10

In scheme 5 oxidative cyclization of derivative (XIV) with mercuric acetate

acc'ording to the method described in Heterocycles 32 (1991) 489-497 gives enamine
(XV). This intermediate can be oxidized or treated with formaldehyde as in scheme 1

or reduced with sodiuvm borohydride to give compounds of formula (@). -

15 A further method for preparing compounds of forrnula (I), wherein Rs and Ry -

form a bond, is illustrated in scheme 6:

74
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Scheme 6
R,
l
N
N\ 4 v \
X _— —_—
R, R, g, COOCHCH,
(XVD XV :

wherein X is NH and Ra is lower alkyl.

5 Applying the method described in J Org. Chem. 52 (1987) 353-356, the
hetero-Diels-Alder reaction of 3,4-dihydro-B-carboline (XVI) with diene ester
(XVID), prepared by the Wittig reaction as described in Can. J. Chem. 65 (1987) 670-
682, gives compounds of formula (XVIII), which are then reduced to alcohols of
formula (I).

10 A further method for preparing compounds of formula (I) is illustrated in

scheme 7.

Scheme 7

R, Ry Ry
4}

15 wherein X, Ry, Rs, Ry and z are as defined above. R;2 can be H or OCH; and
Ry3 can be an alkyl or aryl group.
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In scheme 7, compounds of formula (XIX), when Rz is H, are prepared as

described in J. Chem. Soc., Chem. Commun. (1995) 2317-2318, and compounds of

formula (XIX), when Ry2 is OCHj3, are prepared as described in J. Chem. Soc. (C)

(1971) 736-743. Compounds of formula (XIX) are reacted with Grignard reagents to
5  give compounds of formula (I). When R; in formula (XIX) is H, the other Ry3 group

in formula (I) is also H.

A new method to prepare certain compounds of formula (I) is shown in

scheme 8.
Scheme 8
10
@(Q’lfo - @[\g\g:} o~
X
R{ X R{ R{ R{
OMe OMe
Xx) XxD
Rl

wherein X, R}, R3 and z are as defined above. R4 is a lower alkyl group.

In scheme 8 tetrahydropyridine (XX), prepared according to the method
15  descrbed inJ. Chem. Soc. (C) (1971) 736-743, is deprotonated with a strong base to
give anion (XXT). This anion is alkylated and subsequently cyclized with acid to give
compounds of formula (XXII). Reduction of (XXTI) with LiAIH, then affords

compounds of formula (I).

d The resolution of the racemic compounds of formula (I) can be performed, for
20 example, by converting compounds of formula (I) into thejir diastereoisomers salt
mixture by reaction with an optically active acid such as D-tartaric acid, dibenzoyl-
D-tartaric acid, etc and by separation of the diasteréoisomers by crystallization.

N7
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It is obvious to a skilled person that, in the above reactions, any starting

material or intermediate can be protected, if necessary, in manner well known in the
chemical field. Any protected functionality is subsequently deprotected in a usual

manner.

It should be noted that the above described synthetic routes are meant to
illustrate the preparation of the compounds of the invention and the preparation is by
no means limited thereto, i.e. other synthetic methods which are within the general

knowledge of a skilled person are also possible.

The compounds of the invention may be converted, if desired, into their
pharmaceutically acceptable salt or ester form using methods well known in the art.

The present invention will be explained in more detail by the following
examples. The examples arc meant only for illustrating purposes and do not limit the

scope of the invention defined in claims.

EXAMPLE 1

1-Propyl-4,9-dihydro-3H-B-carboline

8.00 g (50.0 mmol) of tryptamine was dissolved in 150 ml of ethy} acetate
and 4.80 ml (52.0 mmol) of n-butyric acid was slowly added. After standing for4 h
at 0°C, the reaction mixture was filtered to give 12.30 g (49.5 mmol) of tryptamine
butyrate, which was melted. The melt was heated at 200°C and kept for 30 min at
that temperature. Water formed was removed using a Dean-Stark apparatus. The
melt after cooling was mixed with 120 m! of toluene, 23.5 ml (257.7 mmol) of
freshly distilled phosphorus oxychloride was added and the reaction mixture was
refluxed for 4 h. The solution was evaporated in vacuum and the dark oil was mixed
with 209 solution of acetic acid (3 x 50 ml). The solid was filtered off and the
aqueous solution was made alkaline with 25% ammonium hydroxide under cooling
and extracted with dichloromethane (3 x 50 ml). The combined organic phases were
dried over sodium sulfate, the drying agent was filtered off and the filtrate was
evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).

NMR: 1.00 (t, 3H), 1.75 (m, 2H), 2.66 (t, 2H), 2.87 (t, 2H), 3.90 (t, 2H),
7.00-7.62 (m, 4H), 8.94 (br 5, 1H).
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MS: 212 (28%), 211 (12%), 197 (25%), 184 (100%), 169 (13%).

EXAMPLE 2

1-Isobuty}-4,9-dihydro-3H-}-carboline

The procedure of example 1 was repeated, except that isovaleric acid was
used instead of n-butyric acid.

NMR: 0.98 (d, 6H), 2.16 (m, 1H), 2.54 (d, 2H), 2.86 (1, 2H), 3.89 (t, 2H),
7.00-7.62 (m, 4H), 8.60 (br s, 1H).

MS: 226 (16%), 211 (18%), 184 (100%), 169 (13%).

EXAMPLE 3

1-Butyl-4,9-dihydro-3H--carboline

The procedure of example 1 was repeated, except that n-valeric acid was used
instead of n-butyric acid.

NMR: 1.00 (t, 3H), 7.00-7.62 (m, 4H), 8.64 (br s, 1H).

MS: 226 (18%), 211 (18%), 184 (100%), 169 (14%).

EXAMPLE 4

1-(2-Methyl-butyl)-4,9-dihydro-3H-B-carboline

The procedure of example 1 was repeated, except that 3-methylvaleric acid
was used instead of n-butyric acid.

NMR: 0.84 (t, 3H), 0.87 (d, 3H), 7.05-7.60 (m, 4H), 12.2 (br 5, 1H).

MS: 240 (9%), 225 (10%), 211 (10%), 185 (13%), 184 (100%), 183 (14%),
155 (24%).

EXAMPLE 5

1-Cyclohexylmethyl-4,9-dihydro-3H-f-carboline

The procedure of example 1 v/as repeated, except that cyclohexylacetic acid
was used instead of »-butyric acid.

NMR: 1.0-1.9 (m, 11H), 2.56 (d, 2H), 2.85 (m, 2H), 3.88 (m, 2H), 7.14-7.63
(m, 4H), 8.55 (br s, 1H).

MS: 266 (8%), 185 (15%), 184 (100%), 183 (12%), 155 (17%).
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EXAMPLE 6

1B-Isopropyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizine

2.56 g (11.5 mmol) of 4,9-Dihydro-1-iscbutyl-3-H-pyrido[3,4-b}indole
(example 2), 2 ml of N-ethyldiisopropylamine, and 1.35 ml (13.8 mmol) of 1-bromo-
3-chloropropane were dissolved in 50 ml of acetonitrile. The mixture was refluxed
under argon for 8 h. After evaporation of the solvent, 20 ml of methanol and 1.3 g
(34.5 mmol) of sodium borohydride were added. The reaction mixture was stirred for
1 h at room temperature and 20 ml of water was then added. The reaction mixture
was extracted with dichloromethane (3 x 50 ml). The combined organic phases were
dried over sodium sulfate, the drying agent was filtered off and the filtrate was
evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).

_ NMR: 1.02 (br s, 6H), 7.11 (t, 1H), 7.18 (t, 1H), 7.35 (d, 1H), 7.48 (d, 1H),

7.85 (brs, 1H).
MS: 267 (100%), 253 (20%), 197 (35%), 170 (30%), 169 (30%).

EXAMPLE 7

2<101,2,3,4,6,7,12,12bR-Octahydroindolo[2,3-a}quinelizin-1-yI)}-butan-2-
ol

To a solution of 190 mg (0.7 mmol) of 1-(12,3,4,6,7,12,12b-octahydro-
indolof2,3-glquinolizin-1-yl)-ethanone (Tetrahedron Lett. 30 (1989) 719-722) in §
ml of dichloromethane at —60° C was added 0.11 ml (0.8 mmol) of ethylmagnesium
bromide (1.0 A). The reaction mixture was stirred 30 min at that temperature and 2 h
at room temperatire. Water (10 ml) was then added and the reaction mixture was
extracted with dichloromethane (3 x 50 ml). The combined organic phases were
dried over sodium sulfate, the drying agent was filtered off and the filtrate was
evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).

NMR: 0.97 (t, 3H), 1.30 (s, 3H), 4.69 (br s, 1H), 7.00-7.50 (m, 4H), 8.36 (br

s, 1H).
MS: 297 (100%), 281 (30%), 269 (35%), 225 (28%), 197 (45%), 170 (35%),

169 (34%).
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EXAMPLE 8

2-(10,2,3,4,6,7,12,12b{3-Octahydroindolo[2,3-a]quinolizin-1-yI)-propan-2-
ol

The procedure of example 7 was repeated, except that methylmagnesium
bromide (excess) was used instead of ethylmagnesium bromide.

NMR: 1.37 (s, 3H), 1.42 (s, 3H), 4.73 (br s, 1H), 7.00-7.50 (m, 4H), 8.18 (br

s, 1H).
MS: 283 (100%), 267 (42%), 225 (33%), 197 (60%), 170 (50%), 169 (50%).

EXAMPLE 9

1a-Isopropyl-1,2,3,4,6,7,12,12bB-octahydroindolo{2,3-a]quinolizin-1-ol
(Compound A)

5.13 g (23.0 romol) of 4,9-Dihydro-1-isobutyl-3-H-pyrido[3,4-blindole, 4 ml
of N-ethyldiisopropylamine, and 2.7 ml (27.6 mmol) of 1-bromo-3-chloropropane
were dissolved in 100 ml of acetonitrile. The mixture was refluxed under argon for 8
h. The dark solution was concentrated to an oil, which was treated with 20% sodium
hydroxide. After 10 min stirring, the solution was extracted with dichloromethane (3
x 50 ml). The combined organic phases were dried over sodium sulfate, the drying
agent was filtered off and the filtrate was evaporated to give the corresponding
enamine, which was dissolved in 100 ml of acetonitrile. 7.0 g (27.6 mmol) of iodine
and 4.6 g (27.6 mmol) of potassium iodide were added. The reaction mixture was
stirred in the dark under ajr for 3 h. After evaporation of the solvent, 50 ml of
methanol and, with cooling, 2.6 g (69 mmol) of sodium borohydride were added.
The reaction mixture was stirred for 1 h at room temperature and 20 ml of water was
then added. The reaction mixture was extracted with dichloromethane (3 x 50 ml).
The combined organic phases were dried over sodium sulfate, the drying agent was
filtered off and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (silica gel, dichloromethane/methanol, 95:5).

NMR: 0.47 (d, 3H), 0.90 (d, 3H), 3.48 (br s, 1H), 7.00-7.50 (m, 4H), 8.92 (br

s, 1H).
MS: 284 (14%), 239 (13%), 171 (100%), 170 (16%), 169 (33%).

A7
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EXAMPLE 10

1o-Ethyl-20-methyl-1,2.3.4,6,7,12,12bB-octahydro-indolo[2,3-
a]quinolizin-1-o1 (Compound B)

The procedure of example 9 was repeated, except that 4,9-dihydro-1-propyl-
3-H-pyrido[3,4-b]indole was used instead of 4,9-dihydro-1-isobutyl-3-H-pyrido[3,4-
blindole and 1,3-dibromobutane was used instead of 1-bromo-3-chloropropane.

NMR: 0.69 (t, 3H), 1.00 (d, 3H), 3.20 (br s, 1H), 7.00-7.60 (m, 4H), 9.04 (br
s, 1H).

MS: 284 (5%), 267 (15%), 225 (100%), 210 (15%), 195 (15%), 182 (‘%2%),
171 (41%), 170 (22%), 169 (32%).

EXAMPLE 11
9-Fluoro-1a-isopropyl-1,2,3.4,6,7,12,12bf-octahydro-indolo]2,3-
a]quinolizin-1-ol
The procedure of example 9 was repeated, except that 6-fluoro-1-isobatyl-
4 9-dihydro-3H-pyrido[3,4-b]indole (prepared from 5-fluorotryptamine as described
in example 2) was used instead 4,9-dihydro-1-isobutyl-3H-pyrido[3.4-b]indole.
NMR: 0.45 (d, 3H), 0.89 (4, 3H), 3.32 (s, 1H), 6.8-7.25 (m, 3H), 8.94 (br s,

1H).
MS: 302 (26%), 203 (13%), 189 (100%), 161 (26%).

EXAMPLE 12

1-s-Butyl-1,2,3,4,6,7,12,12bB-octahydro-indoelo[2,3-a] quinolizin-1-o]
(mixture of isomers) (Compound C)

The procedure of example 9 was repeated, except that 1-(2-methylbutyl)-4,9-
dihydro-3H-pyrido[3,4-b]indole was used instead of 4,9-dihydro-1-isobutyl-3H-
pyrido[3,4-blindole.

NMR: 0.48 (d, 3H, major isomer), 0.69 (t, 3H, minor isomer), 0.82 (t, 34,
major isomer), 0.92 (d, 3H, minor isomer), 3.30 (s, 1H), 7.0-7.5 (m, 4H), 8.88 (br s,
1H, minor isomer), 8.93 (br s, 1H, major isomer).

MS: 298 (23%), 172 (24%), 171 (100%), 170 (15%), 169 (23%), 143 (29%).
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EXAMPLE 13

1-Cyclohexyl-1,2,3,4,6,7,12,12bB-octahydro-indolof2,3-a}quinolizin-1-ol

The procedure of example 9 was repeated, except that 1-cyclohexylmethyl-
4,9-dihydro-3H-pyrido[3,4-blindole was used instead 4,9-dihydro-1-isobutyl-3H4-
pyrido[3,4-b]indole.

NMR: 3.35 (br s, 1H), 7.02-7.55 (m, 4H), 8.98 (br s, 1H).

MS: 324 (21%), 172 (12%), 171 (100%), 170 (10%), 169 (15%), 143 (22%).

EXAMPLE 14

{1o-Isopropyl-1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-a]quinolizin-1-
yD-methanol

The procedure of example 9 was repeated, except that instead of oxidation
using iodine and potassium iodide, the enamine obtained was treated with 40 %
aqueous formaldehyde and the reaction mixture was heated to reflux for 3 h and the
solvent was evaporated. The residue was diluted with ethyl acetate and washed with
brine. The organic phase was dried over sodium sulfate, the drying agent was filtered
off and the filtrate was evaporated to give the title compound, which was purified by
column chromatography (silica gel, cichloromethane/methanol, 98:2).

NMR: 0.58 (br s, 3H), 0.82 (d, 3H), 3.07 (br s, 1H), 3.62 (4, 1H), 4.13 (4,
1H), 7.00-7.50 (m, 4H), 9.41 (br s, 1H),

MS: 298 (100%), 297 (55%), 281 (60%), 170 (75%), 169 (52%).

EXAMPLE 15

(1o~ n-Propyk1,2,3,4,6,7,12,12bp-octahydroindolo|2,3-a]quinelizin-1-yI)-
methaneol

The procedure of example 14 was repeated, except that 4,9-dihydro-1-butyl-
3-H-pyrido[3,4-blindole was used instead of 4,9-dihydro-1-isobutyl-3-H-pyrido[3,4-
biindole. ‘

NMR: 0.81 (t, 3H), 3.34 (br s, 1H), 3.65 (d, 1H), 3.82 (d, 1H), 7.00-7.50 (m,
4H), 10.07 (br s, 1H).

MS: 298 (100%), 297 (65%), 281 (67%), 170 (75%), 169 (52%).
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EXAMPLE 16

(Lo-Methyl-1,2,3.4,6,7,12,12bf-octahydroindolo[2,3-a] quinolizin-1-yf)-
methapol

The procedure of example 14 was repeated, except that 1-ethyl-4,9-dihydro-
3H-pyrido[3.4-blindole was used instead 4,9-dihydro-1-isobutyl-3H-pyrido[3,4-
blindole.

NMR: 0.91 (s, 3H), 3.37 (br s, 1H), 3.70 (d, 1H), 3.76 (d, 1H), 7.0-7.6 (m,

4H), 9.78 (br s, 1H).
MS: 270 (97%), 269 (100%), 253 (53%), 197 (48%), 170 (68%), 169 (62%).

EXAMPLE 17

(1lo-Ethy}-1,4,6,7,12,12bp-hexahydroindolo[2,3-a]quinolizin-1-yl)-
methanol

A mixtare of 0.34 g (2.0 mmol) of 3,4-dihydro-B-carboline and 0.39 g (2.5
mmol) of ethyl 2-ethylpenta-2,4-dienoate in 5 ml of chlorobenzene was refluxed for
16 h. The solvent was evaporated and the residue was subjected to column
chromatography (silica gel, dichloromethane/methanol, 99:1) to give the ester
intermediate. This product was reduced in the usual manner with lithium aluminum
hydride in dry tetrahydrofuran to afford the title compound.

NMR: 0.82 (t, 3H), 3.69 (d, 1H), 3.70 (br s, 1H), 3.90 (d, 1H), 5.42 (ddd,
1H), 5.97 (ddd, 1H), 7.0-7.5 (m, 4H), 10.02 (br s, 1H).

MS: 282 (31%), 171 (14%), 170 (100%), 169 (52%).

EXAMPLE 18

2B-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-indolo]2,3-a]quinolizine

and

20-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizine
(Compound D) '

1.16 g (14.7 mmol) of pyridine and 3.0 g (13.4 mmol) of tryptophyl bromide
were dissolved in 15 ml of dry diethyl ether. The reaction mixture was heated with
stirring at 60°C until complete evaporation of the solvent. The mixture was then
heated at 100°C for 2 h to give the corresponding pyridinium bromide salt. This was
dissolved in 100 ml of methanol and 1.52 g (40.1 mmol) of sodium borohydride was
added in portions with cooling. The reaction mixture was stirred at room temperature
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for 4 h, followed by addition of 20 m! of water. The reaction mixture was extracted

with dichloromethane (3 x 30 ml). Ttie combined organic phases were dried over
sodium sulfate, the drying agent was {iltered off and the filtrate was evaporated. The
residue was dissolved in 100 ml of dry dichloromethane and 2.91 g (13.3 mumo]) of
di-z-buty] dicarbonate and 0.149 g (1.2 mmo}) of 4-(dimethylamino)pyridine were
added. The reaction mixture was stirrzd for 2 h at room temperature under argon.
The solvent was evaporated and the residue purified by column chromatography
(silica gel, dichloromethane/methanol, 98:2). The obtained viscous oil was dissolved
in 40 ml of dichloromethane and 2.54 g (13.3 mmol) of mCPBA was added. The
solution was stirred for 2 h at 0°C, after which the solvent was evaporated and the
crude product was purified by column chromatography (silica gel,
dichloromethane/methanol, 98:2) to yield the Boc M,-oxide.

To a stirred solution of 0.59 g (1.7 mmol) of Boc My-oxide in 15 ml of
dichloromethane at 0°C was slowly added 3.0 ml of trifluoroacetic anhydride. The
cooling bath was removed and stirring was continued for 2 h at t, after which the
solvent was evaporated. Methanol saturated with hydrogen chloride gas (20 ml) was
added and the mixture was refluxed for 2 h. Alkaline work-up and purification by
column chromatography (silica gel, dichloromethane/methancl, 98:2) yielded two
ethers.

2p-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-indolof 2,3-a]quinolizine:

NMR: 1.54 (ddd, 1H), 3.24 (dd, 1H), 3.38 (dddd, 1H), 3.43 (s, 3H), 7.00-7.50
(m, 4H), 7.77 (br s, 1H).

MS: 256 (100%), 255 (86%), 255 (59%), 197 (35%), 169 (30%).

20-Methoxy-1,2,3,4,6,7,12,12bo-octahydro-indolo[2,3-a]quinolizine:

NMR: 3.41 (s, 3H), 3.67 (br s, 1H), 3.68 (br 4, 1H), 7.00-7.50 (m, 4H), 7.72

(br s, 1H). .
MS: 256 (100%), 255 (75%), 255 (710%), 223 (45%), 197 (40%), 170 (45%),

169 (65%).

EXAMPLE 19

1-(1,20.,3,4,6,7,12,12ba-Octahydroindelof2,3-a] qninolizin-2-yI)}-propan-
1-o0l

To a solution of 0.086 g (0.3 mmol) of 1,2,3,4,6,7,12,12b-octahydro-
indolo[2,3-a]quinolizine-2-carbaldehyde ( J. Chem. Soc. Chem. Commun. 22 (1995)

z/
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2317-2318) in 2 ml of dichloromethane at —-60°C was added 0.22 ml (1.7 mmol) of

1M ethy!magnesium bromide. The reaction mixture was stirred for 4 h under argon.

Work-up with aqueous sodium hydroxide, followed by extraction with
dichloromethane, and purification by column chromatography (silica gel,
dichloromethane/methanol, 98:2) gave the title compound.

NMR: 1.02 (t, 3H), 1.93 (br d, 1H), 2.30 (br d, 1H), 6.80-7.40 (m, 4H).
MS: 284 (95%), 283 (100%), 225 (80%), 169 (36%).

EXAMPLE 20
(1,20,3,4,6,7,12,12b0-Octahydroindolo[2,3-a]quinolizin-2-yI)-propan-2-

To a solution of 88 mg (0.31 mmol) of 1,20,3,4,6,7,12,12ba-

octahydroindolo[2,3-ag]-quinolizine-2-carboxylic acid methyl ester in 3 ml of dry
tetrahydrofuran was added dropwise 1 ml (3.0 mmol) of a solution of
methylmagnesium chloride (3 M in tetrahydrofuran). The resulting solution was then
refluxed for 90 min. The mixture was then worked-up as in example 7 to give the
crude alcohol, which was purified by columm chromatography (silica gel,
dichloromethane/methanol, 95:5) to give the title compound.

NMR: 1.20 (s, 3H), 1.25 (s, 3H), 3.28 (br d, 1H), 7.0-7.5 (m, 4H).
MS: 284 (86%), 283 (65%), 225 (100%).

EXAMPLE 21
(1,205,3,4,6,7,12,12b8-O ctahydroindolo]2,3-a]quinolizin-2-yI)-propan-2-

As in example 20, 64 mg (0.23 mmol) of 1,2a,3,4,6,7,12,12bB-

octahydroindolo[2,3-al-quinolizine-2-carboxylic acid methyl ester in 3 ml of dry
tetrahydrofuran and 0.7 ml (2.1 mmol) of a solution of methylmagnesium chloride (3
M in tetrahydrofuran) were refluxed for 90 min. Work-up as above gave, after
column chromatography (silice gel, dichloromethane/methanol, 90:10), the title

compound.

1H).

NMR: 1.17 (s, 3H), 1.18 (s, 3H), 4.57 (br s, 1H), 7.0-7.5 (m, 4H), 8.65 (brs,

MS: 284 (58%), 283 (53%), 225 (100%).
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EXAMPLE 22

(20-Ethyl-1,2,3,4,6,7,12,12bo-octabydroindolo[2,3-2]quinolizin-2-yl)-
methanol

To a stirred solution of 0.36 g (3.6 mmol) of diisopropylamine in 4 ml of dry
tetrahydrofuran at -50°C was added 2.0 ml (3.6 mmol) of n-butyllithium (1.8 M in
hexanes). The mixture was allowed t» warm up to -30°C (15 min), after which it was

cooled to -70°C. At this temperature, 0.64 g (3.6 mmol) of
hexamethylphosphoramide was added. Stirring w;is continued for 30 min at this
temperature, after which 0.42 g (1.48 mmoi) of methyl 1-[2-(3-indolyl)ethyl}-1,2,5,6-
tetrahydropyridine-4-carboxylate in 7 ml of tetrahydrofuran was added. After stirring
for 20 min at -70°C, the mixture was allowed to warm up to -40°C (15 min). At this
temperature, 0.3 g (3.6 mmol) of ethyl iodide was added and stirring was continued
for 1 h. The cooling bath was then removed and, after additional 15 min, the mixture
was quenched with 5% ammonia. The aqueous layer was extracted with
dichloromethane (3 x 20 ml) and the combined organic layers were washed with
water. Drying over sodium sulfate, ﬁj tration and evaporation of the solvent gave the
crude enarnine, which was dissolved in 50 ml of methanol saturated with hydrogen
chloride and the resulting solution wes stirred for 16 h at room temperature. The
solvent was evaporated and the residue was treated with aqueous sodium hydrogen
carbonate. After normal extraction procedures (dichloromethane), the solvent was
evaporated to give the crude product, which was subjected to column
chromatography (silica gel, dichloromethane/methanol, 98:2) to afford the
intermediate ester, 20-ethyl-1,2,3,4,6,7,12,12bo-octahydroindolo[2,3-a]quinolizine-
2-carboxylic acid methyl ester. This compound was then treated with lithium
aluminum hydride in dry tetrahydrofuran in the usual manner to give, after column
chromatography (silica gel, dichloromethane/methanol, 95:5), the title alcohol.

NMR: 0.90 (t, 3H), 3.29 (d, 1H), 3.43 (d, 1H), 3.52 (br d, 1H), 7.0-7.5 (m,
4H).

MS: 284 (100%), 283 (98%), 253 (33%), 197 (37%), 170 (33%), 169 (40%),
156 (34%).



10

15

25

-

L)

WO 03/082866 PCT/FI103/00255
37

EXAMPLE 23

(20-Ethyl-1,2,3,4,6,7,12,12bf-octahydroindele]2,3-a] quinolizin-2-yI)-
methanol '

A solution of 51 mg (0.16 mmol) of the ester intermediate obtained in
example 22 (2a-ethyl-1,2,3,4,6,7,12,12ba-octahydroindolo[2,3-a]quinolizine-2-
carboxylic acid methyl ester) in 4 ml of trifluoroacetic acid was refluxed under argon
for 16 h. The acid was evaporated and the residue treated with agueous sodium
hydrogen carbonate. After normal extraction procedures (dichloromethane) a crude
mixture (20:80) of the two diastercomers, 2a-ethyl-1,2,3,4,6,7,12,12bo-
octahydroindolo[2,3-a)quinolizine-2-carboxylic acid methyl ester and 2a-ethyl-
1,2,3,4,6,7,12,12bB-octehydroindolof2,3-a]quinolizine-2-carboxylic acid methyl
ester, was obtained. The latter isomer was separated by column chromatography
(silica gel, dichloromethane/methanol, 99:1) and it was then reduced in the usual way
with lithium aluminum hydride in dry tetrahydrofuran. Purification as above then
gave the title alcohol.

NMR: 0.87 (1, 3H), 3.51 (d, 1H), 3.78 (d, 1H), 7.0-7.5 (m, 4H).

MS: 284 (95%), 283 (100%), 253 (30%), 197 (30%), 170 (17%), 169 (23%),

156 (19%).

EXAMPLE 24

1-(2c-Ethyl-1,2,3,4,6,7,12,12bo-octahydroindolof2,3-z]quinolizin-2-yl)-
ethanone and

2-(2a-Ethyi-1,2,3,4,6,7,12,12ba~octahydroindolo[2,3-alquinolizin-2-yI)-
propan-2-ol

As in example 20, 230 mg (0.74 mmol) of the ester intertnediate obtained in
example 22 (2c-ethyl-1,2,3,4,6,7,12,12ba-octahydroindolo[2,3-a)quinolizine-2-
carboxylic acid methy! ester) in dry tetrahydrofuran (9 mi) and 3.7 ml (11.1 mmol)
of methy!magnesium chloride (3M in tetrahydrofuran) were refluxed overnight.
Usual work-up gave, after column chromatography (silica gel,
dichloromethane/methanol, 98:2 — 95:5), a 5:1 mixture of two compounds.

1-(2a-Ethyl-1,2,3,4,6,7,12,12bo-octahydroindolo[2,3-glquinolizin-2-y1)-

ethanone:
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NMR: 0.82 (t, 3H), 2.14 (s, 5H), 3.44 (br d, 1H), 7.05-7.50 (m, 4H), 8.05 (br

s, 1H).
MS: 296 (83%), 295 (62%), 253 (100%), 184 (95%).
2-(20-Ethyl-1,2,3,4,6,7,12,12ba-octahydroindolo[2,3- a)quinolizin-2-yI)-
propan-2-ol:
NMR: 1.05 (t, 3H), 1.24 (s, 6H), 3.42 (br d, 1H), 7.05-7.50 (m, 4H), 7.88 (br

s, 1H).
MS: 312 (48%), 311 (37%), 253 (100%).

1-(20-Ethyl-1,2,3,4,6,7,12,12boa-octahydroindolo[2,3-a]quinolizin-2-yI)-
ethanol

The ketone obtained in the above reaction was reduced with sodium
borohydride in methanol in the usual manner to give the title alcohol as an
inseparable mixture of diastereomers.

NMR: 0.95 (t, 3H, minor), 1.18 {t, 3H, major), 3.61 (q, 1H, minor), 3.67 (g,
1H, major).

MS: 298 (100%), 297 (64%), 253 (87%).

EXAMPLE 26

2,3,4,5,7,8,13,13b-Octahydro-1H-azepinof1',2":1,2] pyrido{3,4-blindole
(Compound E)

To a solution of 0.20 g (1.2 mmol) of tryptamine in 5.0 ml of xylene was
added 0.14 g (1.2 mmol) of e-caprolactam. The mixture was refluxed for 7 h. After
evaporation of the solvent, the residue was dissolved ir 5.0 ml of toluepe, 0.65 ml of
freshly distilled phosphorus oxychloride was added and the reaction mixture was
refluxed for 9 h. The solution was evaporated in vacuum and the residue was mixed
with 2 20% solution of acetic acid (3 x 10 ml). The solid was filtered off and the
aqueous solution was made alkaline (pH 11) with 25% ammonium hydroxide under
cooling and extracted with dichloromethane (3 x 20 ml). To the combined organic
layers was added 6.0 ml of 4 M sodium hydroxide and this mixture was refluxed for
1 h. The organic phase was dried over sodium sulfate, the drying agent was filtered
off and the filtrate was concentrated to give an oil, which was dissolved in 30 ml of
methanol. To the cold solution was added 0.2 g (5.6 mmol) of sodium borohydride.
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The mixture was stirred at room temperature for 1 h. Water was slowly added and

the reaction mixture was extracted with dichloromethane (3 X 20 ml). The combined
organic phases were dried over sodium sulfate, the drying agent was filtered off and
the solvent evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).

NMR: 4.03 (br d, 1H), 7.11-7.46 (m, 4H), 8.05 (br s, 1H).

MS: 240 (52%), 239 (100%), 198 (10%), 170 (24%).

EXAMPLE 27 .

1a-Ethyl-12-methyl-1,2,3,4,6,7,12bB-octahydroindolo[2,3-a]quinolizin-1-
ol

To a solution of 0.05 g (0.1 mmoles) of 1c-ethyl-18-hydroxy-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizine and 0.05 g (0.9 mmoles) of
KOH in 1.0 m] of acetone was added 0.02 ml! (0.3 mmoles) of iodomethane. The
reaction mixture was stirred at rt for 1 h. Water was slowly added and the reaction
mixture was extracted with dichloromethane (3 x 20 ml). The combined organic
phases were dried over sodium sulfate, the drying agent was filtered off and the
filtrate was evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).

NMR: 0.71 (t, 3H), 1.01 (m, 2H), 3.59 (br s, 1H), 3.72 (5, 3H), 7.00-7.50 (m,

4H). O

MS: 284 (21%), 283 (100%), 185 (60%), 170 (10%).

EXAMPLE 28

1a-Ethyl-12-ethyl-1,2,3 4,6,7,12b8-octahydro-indolo[2,3-a}quinolizin-1-ol

The procedure of example 27 was repeated, except that jodoethane was nsed
instead of iodomethane.

NMR: 0.71 (t, 3H), 1.00 (m, 2H), 1.07 (t, 3H), 3.60 (s, 1H), 4.20 (m, 1H),

4.64 (m, 1H), 7.00-7.50 (m, 4H).
MS: 298 (29%), 297 (19%), 199 (100%), 171 (33%).
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EXAMPLE 29

1or.—Methyl-l,3,4,5,6,11b-hexahydro—2H-ll-ox_a-4a-aza-henzo[a]ﬂuoren-l-
ol .

To a solution of 0.48 g (3.0 inmol) of 2-(3-benzo[b)furanyl)ethylamine in 5.0
ml of xylene was added 0.34 g (3.0 mmol) of a-methyl-8-valerolactone. The mixture
was refluxed for 7.5 h. After evaporation of the solvent the residue was dissolved in
6.0 ml of toluene, 0.72 m] of freshly distilled phosphorus oxychloride was added and
the reaction mixture was refluxed for 11 h. The solution was evaporated in vacunm
and the obtained oil was mixed with a 20% solution of acetic acid (3 x 20 ml). The
solid was filtered off and the agueous solution was made alkaline (pH 11) with 25%
ammonium hydroxide under cooling and extracted with dichlorométhane (3x20
ml). To the combined organic phases was added 12.5 ml of 4 M sodium hydroxide
and this mixture was refluxed for 1 h. The organic phase was dried over sodium
sulfate, the drying agent was filtered off énd the filtrate was concentrated to give the
corresponding enamine, which was oxidised as described in example 9.

NMR: 1.18 (s, 3H), 3.25 (br d, 1H), 7.10-7.50 (m, 4H).

MS: 257 (25%), 242 (10%), 172 (100%).

EXAMPLE 30

(1c-Methyl-1,3,4,5,6,11bB-hexabydro-2H-11-0xa~4a-aza-
benzo[a}fluoren-1-yl)-methanol

The procedure of example 29 was repeated, except that to the formed
enamine, 40 % aqueous formaldehyde was slowly added. The reaction mixture was
refluxed for 3.5 h and the solvent vt:'as evaporated. The residue was diluted with ethy)
acetate and washed with brine. The organic phase was dried over sodinm sulfate, the
drying agent was filtered off and the filtrate was evaporated to give the title
compound, which was purified by column chromatography (silica gel,
{(dichloromethane/methanol, 98:2).

NMR: 0.89 (s, 3H), 3.40 (br s, 1H), 3.62 (d, 1H), 4.29 (d, 1H), 7.10-7.50 (m,

4H). _
MS: 271 (69%), 270 (100%), 198 (45%), 171 (52%), 170 (60%).
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EXAMPLE 31
1o-Isopropyl-1,3,4,5,6,11b-bexahydro-2H-11-0xa-4a-aza-

benzo{a]fluoren-1-ol

The procedure of example 9 was repeated, except that 2-(3-
benzo[b}furanyl)ethylamine was used instead of tryptamine.

NMR: 1.00 (m, 6H), 7.25 (m, 2H), 7.44 (m, 2H),

MS: 285 (23%), 242 (10%), 198 (10%), 186 (23%), 172 (100%).

EXAMPLE 32
1a-Ethyl-l,3,4!5,6,11bﬂ-hexahydro-2ﬂ-ll-oxa-4a-m—benzo[a]fluoren-l—
i

ol
The procedure of example 29 was repeated, except that a-ethyl-6-
valerolactone was used instead of c-methyl-8-valerolactone.
NMR: 0.73 (t, 3H), 3.22 (br 5, 1H), 7.00-7.30 (m, 2H]}, 7.40-7.55 (m, 2H).
MS: 271 (15%), 186 (18%), 173 (11%), 172 (100%), 170 (28%).

EXAMPLE 33

(1c-Ethyk1,3,4,5,6,11bf-hexahydro-2H-11-0xa-4a-aza-benzo[a]flaoren-
1-y)-methanel

The procedure of example 30 was repeated, except that a-ethyl-3-valerolacto-
ne was used instead of o-methyl-8-valerolactone.

NMR: 0.62 (t, 3H), 3.48 (br 5, 1H), 3.52 (d, 1H), 4.06 (d, 1H), 7.00-7.30 (m,
2H), 7.40-7.55 (m, 2H).

MS: 285 (56%), 284 (100%), 268 (19%), 198 (36%), 172 (20%), 171 (44%),
170 (54%).

EXAMPLE 34

5,6,7,7a,11,11b,12-Decahydro-6a,12-diaza-indeno(1,2-g}fluoren-11a-ol

The procedure of example 29 was repeated, except that instead of 2-(3-
benzo[b]furanyl)ethylamine and a-methyl-3-valerolactone, tryptamine and
hexahydroisobenzofuran-1-one were used.

NMR: 4.45 (br d, 1H), 7.00-7.60 (m, 4H), 9.11 (br 5, 1H).

MS: 296 (8%), 143 (100%), 130 (81%).
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EXAMPLE 35

1,2,3,4,4a,5,6,7,8,13-Decahydro-6a,13-diaza-indeno[1,2-c]phenanthrene

To a solution of 0.356 g (1.26 mmol) of N-[2-(3-indolyl)ethyl)}decahydroiso-
quinoline in 20 ml of ethanol was added a solution of 1.6 g of mercuric acetate and
1.88 g of ethylenediaminetetra-acetic acid disodium salt dihydrate in 40 ml of water
and the resulting mixture was refluxed for 3 h. The cooled mixture was made basic
with dilute ammoniumhydroxide (pH 11) and then extracted with dichloromethane
(3 x 30 ml). The combined organic layers were dried over sodium sulfate, filtered
and the solvent evaporated to give the crude enamine (mixture of regioisomers),
which was directly used in the next step (see example 36). The pure enamine could
be obtained by column chromatography (silica gel, dichloromethane/methanol/

" triethylamine, 98:1:1).

EXAMPLE 36

2,3,4,4ap,5,6,7,8,13,13bf-Decahydro-1H-6a,13-diaza-indeno[1,2-
c]phenanthren-13cB-ol (Compound F)

As in example 9, 0.42 g (1.51 mmol) of the crude enamine from example 35
was treated with 0.21 g of potassium iodide and 0.32 g of iodine in 30 ml of
acetonitrile. After reduction with 0.29 g of sodium borohydride in 30 ml of
methanol, the crude product was purified by column chromatography (silica,
dichloromethane/methanol, 99:1) to afford the pure alcohol.

NMR: 3.18 (br s, 1H), 7.0-7.55 (m, 4H), 9.18 (br s, 1H).

MS: 296 (25%), 295 (10%), 185 (15%), 171 (100%).

EXAMPLE 37

(2,3,4,41p,5,6,7,8,13,13bf-Decahydro-1H-6a,13-diaza-indeno[1,2-
c]phenanthrenyl)-13cf-methanol

A solution of 150 mg (1.51 mmol) of the above pure enamine (from example

35), 2 ml of 36% aqueous formaldehyde and 0.2 ml N-ethyldiisopropylamine in 10
ml of acetonitrile was refluxed for 3 h. After work-up the crude product was purified
by column chromatography (silica ge!, dichloromethane/methanol, 98:2) to afford the

pure alcohol.
NMR: 3.29 (br s, 1H), 3.98 (d, 1H), 4.17 (d, 1H), 7.0-7.5 (m, 4H), 10.05 (br

s, 1H).

75
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MS: 310 (88%), 309 (100%), 293 (34%), 197 (67%), 184 (35%), 170 (90%),

169 (77%).

EXAMPLE 38

3B,40-Dimethyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a] quinolizine

To a solution of 0.422 g (1.65 mmol) of N-[2°-(3'-indolyl)ethy])]-2,3-
dimethylpiperidine in 25 ml of ethanol was added 2.1 g of mercuric acetate and 2.46
g of ethylenediaminetetraacetic acid disodium salt dihydrate in 50 ml of water and
the resulting mixture was refluxed for 3 h. The cooled mixture was made basic with
dilute ammoniumhydroxide and then extracted with dichloromethane. Drying over
sodium sulfate, filtration and evaporation of the solvent gave the crude enamine,
which was dissolved in 30 ml methanol and cooled with an ice bath. A few drops of
acetic acid were added followed by 0.322 g of sodium borohydride in portions. After
stirring for 1.5 h, the mixture was worked up in the usual manner to give the crude
product, which was purified by column chromatography (silica gel,
dichloromethane/methanol (98.5:1.5).

NMR: 0.89 (d, 3H), 0.96 (d, 3H), 3.76 (br 4, 1H), 7.0-7.5 (m, 4H), 7.71 (br s,

1H).
MS: 254 (95%), 253 (100%), 239 (30%), 170 (31%), 169 (36%).

EXAMPLE 39

(Lo—Ethy}1,2,3,4,6,7,12,12bf-octahydroindolo[2,3-alquinolizin-1-
ylmeihoxy)—aeeﬁc acid ethyl ester

A solution of 0.02 g (0.07 mmol) of (1p-ethyl-1,2,3,4,6,7,12,12ba-octahydro-
indolo[2,3-z)quinolizin-1-yl)-methanol (Gazz. Chim. Ital, 111 (1981) 257-267) in
N, N-dimethylformamide-toluene (1 ml, 1:1) was added to 6.8 mg (0.28 mmol) of
sodium hydride, previously washed with heptane. The reaction mixture was stirred at
rt for 1 h and then ethyl bromoacetate (0.009 mi, 0.084 mmol) in toluene (1 ml) was
added dropwise. The stirring was continued for 3 h at rt. Water was slowly added
and the reaction mixture was extracted with dichloromethane (3 x 20 ml). The
combined organic phases were dried over sodium sulfate, the drying agent was
filtered off and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (silica gel, dichloromethane/ methanol, 5:5).
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NMR: 0.61 (t, 3H), 1.28 (t,2H), 3.49 (s, 1H), 4.25 (d, 1H), 4.30 (g, 2H), 4.55

(d, 1H), 6.93 (t, 1H), 7.03 (¢, 1H), 7.35 (d, 1H), 7.38 (d, 1H), 10.64(s, 1H).
MS: 370 (40%), 369 (30%), 283 (12%), 267 (100%), 197 (12%), 170 (12%),
169 (16%)

EXAMPLE 40

5,6,7,728,8,9,10,11,11af,11bo-Decahydro-12-0xa-6a-aza-indeno[1,2-
a]fluorene .

To a solution of 0.70 g (0.43 mmol) of 2-(3-benzo[b]furanyi)ethylamine in 30
ml of chlorobenzene was added 0.1% g (0.87 mmol) of cis-1,2-

- cyclohexanedicarboxylic anhydride. The mixture was irradiated in a microwave oven

(1000 W, T=130°C) for 30 min. Chlorobenzene was replaced by ethanol (S ml) and
82.7 mg (2.18 mmol) of sodium borohydride was added. The mixture was stirred at
rt for 18 h, after which water was added and the product was isolated in the usual
manner. Trifluoroacetic acid (0.12 ml, 1.53 mmol) in dichloromethane (10 ml) was
added and the reaction mixture was stirred for 2 h at rt. Alkaline work-up (4 M

" sodium hydroxide), gave the amide intermediate, which was dissolved in diethyl

ether (15 m!), 0.1 g (2.63 mmol) of lithium alaminum hydride was added and the
reaction mixture was refluxed for 1.5 h. Water was slowly added under cooling.
After normal extraction procedures, the crude product was purified by column
chromatography (silica gel, dichloromethane/methanol, 90:10).

NMR: 1.77 (m, 2H), 2.07 (m, 1H), 2.29 (m, 1H), 2.48 (m, 1H), 3.04 (m, 1H),
3.20 (m, 1H), 4.13 (s, 1H), 7.18~7.50 (m, 4H).

MS: 267 (46%), 266 (100%), 185 (52%), 170 (12%).

EXAMPLE 41

1-Methyl-1c,3,4,6,11bf-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene
(Compound G)

The procedure of example 26 was repeated, except that o-methyl-§-.
valerolactone and 2-(3-benzo[b}furanyl)ethylamine were used instead of &-
caprolactam and tryptamine, respectively.

NMR: 0.88 (d, 3H), 3.34 (br ¢, 1H), 7.19-7.43 (m, 4H).

MS: 241 (40%), 240 (50%), 226 (100%), 198 (10%), 170 (68%), 170 (24%).

26
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EXAMPLE 42

(1-Hydroxymethyl-1,3,4,5,6,11b-hexahydro-2H-11-0x2-4a-aza-
benzo[a]fluoren-1-yI]-methanol

The procedure of example 41 was repeated, except that §-valerolactone was
used instead of o-methyl-8-valerolactone, and the obtained enamine was treated Vith
formaldehyde as in example 14.

NMR: 3.30 (d, 1H), 3.'(6 (d, 1H), 3.79 (d, 1H), 3.82 (s, 1H), 4.31 (d, 1H),
7.18-7.50 (m, 4H).

MS: 287 (56%), 286 (60%), 270 (40%), 256 (100%), 198 (34%), 172 (26%),
170 (54%).

EXAMPLE 43

1-Methoxymethyl-1c-methyl-1,3,4,5,6,11b-hexahydro-2H-11-0xa-4a-
aza-benzo[a]fluorene

A solution of 173.1 mg (0.64 mmol) of the alcohol described in example 30
in 5 ml of tetrahydrofuran was added to 153.0 mg (6.38 mmol) of sodium hydride,
previously washed with heptane. The reaction mixture was stirred at 35°C for 1 h

‘followed by dropwise addition of a solution of 0.04 ml (0.64 mmol) of iodomethane

in tetrabydrofuran (S ml). The stirring was continued for 1h. Water was slowly added
and the reaction mixture was extracted with dichloromethane (3 x 20 ml). The
combined organic phases were dried over sodium sulfate, the drying agent was
filtered off and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (silica gel, dichloromethane/methanol, 90:10).
NMR: 0.74 (s, 3H), 3.29 (s, 3H), 3.36 (d, 1H), 3.89 (d, 1H), 7.20-7.52 (m,

4H).
MS: 285 (80%), 284 (100%), 270 (20%), 254 (98%), 198 (35%), 171 (82%),

170 (70%).

EXAMPLE 44
2,3.4,428,5,6,7,8,13bB,13cf-Decahydro-1H-13-0xa-62-aza-indenof1,2-

c]phenanthrene and 2,3,4,428,5,6,7,8,13ba,13cf-decahydro-1H-13-0xa-6a-aza-
indeno[1,2-c]phenanthrene

PCT/FI03/00255
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The procedure of example 41 was repeated, except that cis-octahydro-

isochromen-1-one was used instead of o-methyl-6-valerolactone. The two isomers
were separated by column chromatography (silica gel, ethyl acetate/heptane, 70:30).

2,3,4,4ap,5,6,7,8,13bPB,13c3-Decahydro- 1H-13-oxa-6a-aza-indeno[1,2-
c]phenanthrene: |

NMR: 3.28 (s, 1H), 7.17-7.53 (m, 4H).

MS: 281 (40%), 280 (100%:), 238 (15%), 198 (12%), 170 (24%).

2,3,4,4aB,5,6,7,8,13ba, 13cP3-decahydro-1H-13-0xa-62-aza-indeno[1,2-
c]phenanthrene:

NMR: 2.75 (d, 1H), 7.15-7.43 (m, 4H).

MS: 281 (38%), 280 (100%:), 198 (16%), 170 (30%).

EXAMPLE 45

10-Methyl-1,3,4,5,6,11ba-hexahydro-2H-11-0xa-4a-aza-
benzo{a]flaorene-1-carboxylic acid ethyl ester

To a mixture of 0.375 g (2.33 mmol) of 2-(3-benzo{bjfuranyl)ethylamine and
triethylamine (0.97 ml, 7.0 mmol) in dichloromethane (3 ml) was added 0.56 g (2.33
mmol) 5-chloro-2-ethaxycarbonyl-2-methylvaleroyl chloride (prepared according to
the process described for the corresponding 2-ethyl derivative in J. Org. Chem. 45
(1980) 32-34) in dichloromethane (4 ml). After stirring at rt for 45 min, water was
added and the mixture was extracted with dichloromethane. Drying over sodium
sulfate, filtration of the drying ageit and evaporation of the solvent gave the crude
amide, which was puﬁﬂed by column chromatography (ethyl acetate/heptane, 1:1).
The pure amide (0.3 g, 0.82 mmol) was dissolved in toluene (3 ml) and 0.38 ml (4.1
mmol) of phosphorus oxychloride was added. The mixture was refluxed for 2 h, after
which it was evaporated to dryness. The residue was dissolved methanol (3 ml) and
57 mg (1.5 mmol) of sodium borohydride was added in portions. After stirring at rt
for 1 h, water was added and the mixture was extracted with ethyl acetate. Drying
over sodium sulfate, followed by filtration and evaporation gave the crude ester
which was purified by column chromatography (silica gel, ethyl acetate/heptane,
1:1).

NMR: 0.65 (t, 3H), 1.55 (s, 3H), 3.30 (br s, 1H), 7.16-7.50 (m, 4H).

MS: 313 (70%), 312 (100%), 284 (22%), 240 (32%), 198 (80%), 171 (35%),
170 (95%).
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EXAMPLE 46

1-Ethoxymethyl-10-methyl-1,3.4,5,6,11bf-hexabydro-2H-11-0xa-4a-aza-
benzo[a]fluorene

The procedure of example 43 was repeated, except that iodoethane was used
instead of iodomethane.

NMR: 0.74 (s, 3H), 1.17 (t, 3H), 3.37 (s, 1H), 3.38 (d, 1H), 3.54 (q, 2H), 3.96
(d, 1H), 7.10-7.60 (m, 4H).

MS: 299 (70%), 298 (92%), 270 (40%), 254 (100%), 198 (34%), 171 (86%),

170 (72%).

EXAMPLE 47

(1a-Methyl-1,3,4,5,6,11ba-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluoren-1-yl)-methanol

To a suspension of 0.31 g (8.23 mmol) of lithium aluminum hydride in dry
tetrahydrofuran (10 ml), was added 0.86 g (2.74 mmol) of the ester described in
example 45 in dry tetrahydrofuran (10 ml). The reaction mixture was refluxed for 1
h. Water was slowly added and the reaction mixture was extracted with ethyl acetate
(3 x 20 ml). The combined organic phases were dried over sodium sulfate, filtered
and the filtrate was evaporated to give the desired product, which was purified by
column chromatography (silica gel, ethyl acetate/heptane, 50:50).

NMR: 1.30 (s, 3H), 2.98 (brs, 1H), 3.21 (d, 1H), 3.69 (d, 1H), 4.33 (s, 1H),

7.15-7.55 (m, 4H).
MS: 271 (52%), 270 (100%), 198 (34%), 172 (20%), 171 (44%), 170 (66%).

EXAMPLE 48

(1a-Methyl-1,2,3,4,6,7,12,12bo-octahydroindeno]2,1-a] quinolizin-1-yI)-
methanol

The procedures described in examples 45 and 47 were repeated, except that
2-(3H-inden-1-yl)-ethylamine was used instead of 2-(3-benzo[b}furanyl)ethylamine.

NMR: 0.82 (s, 3H), 3.07 (br s, 1H), 3.23 (d, 1H), 3.39 (d, 1H), 3.52 (d, 1H),
3.70 (d, 1H), 7.05-7.35 (m, 4H).

MS: 269 (43%), 268 (100%), 252 (29%), 196 (36%), 168 (40%).
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EXAMPLE 49

' 1a-~Ethyl-1,3,4,5,6,11bo-hexabydro-2H-11-0xa-4a-aza-benzoja]fluorene-

1-carboxylic methyl ester

The procedure of example 45 was repeated, except that 5-chloro-2-
ethoxycarbonyl-2-ethylvaleroyl chloride was used instead of 5-chloro-2-
ethoxycarbonyl-2-methylvaleroy! chloride.

NMR: 0 .90 (t, 3H), 6.90-7.58 (m, 4H).

MS: 327 (72%), 326 (100%), 312 (20%), 298 (20%), 254 (30%), 198 (54%),
172 (60%), 170 (90%).

EXAMPLE 50

1-Methoxymethyl-10-methyl-1,3,4,,5,6,11bo-hexahydro-2H-11-0xa-4a-
aza-benzo[a]fluorene

The procedure of example 43 was repeated, except that the alcohol described
in example 47 was used as the starting compound.

NMR: 1.44 (s, 3H), 2.99 (d, 1H), 3.15 (br s, 1H), 3.22 (s, 3H), 3.70 (d, 1H),
7.18-7.50 (m, 4H). '

MS: 285 (84%), 284 (100%), 270 (14%), 254 (92%), 198 (34%), 171 (74%),
170 (50%). -

EXAMPLE 51

(1o-Ethyl-1,3,4,5,6,11ba-hexahydro-2H-11-0xa-4a-aza-benzo[g]fluorene-
1-yl)-methanol

The procedure of example 47 was repeated, except that the ester described in
example 49 was used as the starting compound.

NMR: 1.00 (t, 3H), 2.93 (m, 2H), 3.29 (s, 1H), 7.15-7.60 (m, 4H).

MS: 286 (90%), 285 (68%), 284 (100%), 268 (16%), 198 (22%), 171 (22%),
170 (36%).
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EXAMPLE 52

1-B-Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12bB-octahydro-indolo{2,3-
a]quinolizine-6p-carboxylic acid methyl ester

The procedure of the preparation of (18-ethyl-1,2,3,4,6,7,12,12bo-octahydro-
indolo[2,3-alquinolizin-1-yl)-methanol (Gazz. Chim. Ital. 111 (1981) 257-267) was
repeated, except that L-tryptophan methy! ester was used instead of tryptamine.

NMR: 0.74 (s, 3H), 3.39 (s, 3H), 3.46 (d, 1H), 3.97 (d, 1H), 4.38 (br s, 1H),
7.00-7.50 (m, 4H), 8.90 (br s, 1H).

MS: 328 (26%), 327 (100%), 299 (38%), 268 (32%), 170 (10%), 169 (24%).

EXAMPLE 53

Resolntion of 1a-isopropyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
a]quinolizin-1-ol

A solution of 0.3 g (1.1 mmol) of (1)-1c-isopropyl-1,2,3,4,6,7,12,12bf-
octahydroindolo{2,3-a]quinolizin-1-ol and 0.16 g (1.1 mmol) of L-tartaric acid in 15
ml of acetone was refluxed for 30 min. On standing at room temperature overnight

" there was deposited of 200 mg of a solid. After two recrystallizations from methanol

the collected L-tartrate salt was partitioned between dichloromethane and 10%
sodium hydroxide solution, dried over sodivm sulfate and evaporated to yield 116.6
mg of (-)-1o-isopropyl-1,2,3.4,6,7,12,12bB-octahydroindolo{2,3-a]lquinolizin-1-ol
with [at]p= -64.5° (¢, 0.011 in CHCls). The other enantiomer (+)-1c-isopropyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a}quinolizin-1-ol [o]p= +64.5° (¢, 0.011 in
CHCl5) was isolated from the mother liquor in the same manner.

EXAMPLE 54

Resolution of (1o~-methy}-1,3,4,5,6,11bB-hexahydro-2H-11-0xa4a-aza-
benzo[a){flnoren-1-yl)-methanol

The procedure of example 53 was repeated, except that (+)-diacetyl-L-tartaric
anhydride and isopropanol were used instead of 1 -tartaric acid and acetone. Optical
purities of the separated enantiomers were confirmed by chiral HPLC (column:
DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL. OJ, dimension 0.46 cm #
25 cm, flow: 0.5 ml/min, mobile phase: n-hexane (Merck Uvasol for
Spectroscopy)/isopropanol (Rathbumn, HPLC-grade) (100:20), UV detection at 272
nm, retention times: 8.8 min [(+)-(1a-methyl-1,3,4,5,6,11bf-hexahydro-2H-11-oxa-
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4a-aza-benzo[a]fluoren-1-yl)-methanol] and 11.1 min [(-)-(1o-methyl-

1,3,4,5,6,11bf-hexahydro-2H-11-oxa-4a-aza-benzo(a]fluoren- 1-yi)-methanol].

EXAMPLE 55

Resolution of (1c-methyl-1,3,4,5,6,11bo-hexahydro-2H-11-0xa-42-aza-
benzo[a]fluoren-1-yl)-methanol

The procedure of example 53 was repeated, except that (-)-di-p-toluoyl-L-
tartaric acid monohydrate and ethyl acetate were used instead of L-tartaric acid and
acetone. Optical purities of the separated enantiomers were confirmed by chiral
HPLC (column: DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL O7J,
dimension 0.46 cm * 25 cm, flow: 0.8 ml/min, mobile phase: n-hexane (Merck
Uvasol for Spectroscopy)/isopropanol (Rathburn, HPLC-grade) (180:20), UV
detection at 254 nm, retention times: 7.8 min [(+)-(1t-methyl-1,3,4,5,6,11box-
hexahydro-2H- 1 1-oxa-4a-aza-benzo[a]fluoren-1-yl}-methanol] and -12.6 min {(-)-
(1o-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-o0xa-4a-aza-benzo[a]flvoren-1-yl)-

methanol].

EXAMPLE 56

Enantiomers of 1-methoxymethyl-1a-methyl-1,3,4,5,6,11bf-hexahydro-
2H-11-oxa-4a-aza-benzo{a}fluorene

The procedure of example 43 was repeated, except that pure enantiomers,
(H)«(1a-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-0xa-4a-aza-benzo[a]flnoren-1-yl)-
methanol and (-)1x-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-
benzo[alfluoren-1-yl)-methanol, respectively, from example 54 were used instead of
the alcohol described in example 30. Optical purities of the products were confirmed
by chiral HPLC (column: ROCKLLAND TECHNOLOGIES, INS ULTRON ES-
OVM, dimension 4.6 cm * 15 cm, flow: 0.8 ml/min, mobile pbase: 0.04 M KH,PO,
(pH 4.6)/acetonitrile (Merck Lichrosolv Isocratic grade for liquid chromatography)
(90:10), retention times 3.8 min [(-)-1-methoxymethyl-1a-methyl-1,3,4,5,6,11bf-
hexahydro-2H-11-0xa-4a-aza-benzo[a]fluorene] and 5.8 min [(+)-1-methoxymethyl-
1a-methyl-1,3,4,5,6,11bf-hexahydro-2H-11-0xa-4a-aza-benzo[a]fluorene].



10

15

20

25

30

3l
EXAMPLE 57

Enaptiomers of 1-methoxymethyl-1a-methyi-1,3,4,5,6,11ba-hexabydro-

" 2H-11-oxa-4a-aza-benzo[a]fluorene

The procedure of example 43 was repeated, except that pure enantiomers,
(+)-(1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-yl)-
methanol and (-)-{1a-methyi-1,3,4,5,6,1 1ba-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluoren-1-yl)}-methanol, respectively, from example 55 were used instead of
the alcohol described in example 30. Optical purities of the products were confirmed
by chiral HPLC (column: DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL
0J, dimension 0.46 cm * 25 cm, flow: 0.8 ml/min, mobile phase: n-hexane (Merck
Uvesol for Spectroscopy), retention times 5.6 min [(+)-1-methoxymethyl-1a-methyl-
1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene] and 6.3 min [(-)-1-
methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-

benzo[a]fluorene].

The following known compounds can be prepared analogously or according
to the methods known in the literature.

1a-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo]2,3-a)quinolizin-1-ol
(Compound H): The procedure of example 6 was repeated, except that 1-ethyl-4,9-
dihydro-3H-pyrido[3,4-blindole (J. Chem. Soc., Perkin Trans I (1977) 2109-21 15)
was used instead of 1-isobutyl-4,9-dihydro-3H-pyrido[3,4-b]indole.

2p-Methyl-1,2,3,4,6,7,12,12bp-octabydroindolof2,3-a)quinolizin-2-0l and
2a-methyl-1,2,3,4,6,7,12,12b ﬂ-octahydro-i;ldolo[2,3-a]quinolizin—2—ol are
prepared following the procedures described in J. Org. Chem. 56 (1991) 2701-2712
and Chem. Ber. 106 (1973) 3106-3118. 1,2,3,4,6,7,12,12bB-Octahydroindolo[2,3-
ajquinolizin-1a-of and 1,2,3.4,6,7,12,12bp-octabydroindolo{2,3-a] quinolizin-1§-
ol are prepared according to the procedure described in Chem. Pharm. Bull. 34
(1986) 3713-3721. 1,2,3,4,6,7,12,12b-Octahydroindolo[2,3-afquinolizine is
prepared according to the method described in J.Chem, Soc., Chem. Comm., (1972)

461. 1,4,6,7,12,12b-Hexahydroindolo|2,3-a]quinolizine (Compound I) is prepared .

according to the method described in Tetrahedron 45 (1989) 3975-3992.

VIERE SR
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3,4,6,7,12,12b-Hexahydroindolo{2,3-a] quinolizine and 1-ethyl- 3,4,6,7,12,12b-

hexahydroindolo(2,3-a]lquinolizine are prepared according to the method described
in Bull. Soc. Chim. Fr. 7-8 (1976) 1222. la—Ethyl-l,2,3,4;6,7,l2,12bﬂ-
octahydroiﬁdolo[Z,S—a]quinolizine and 1P-ethy}l-1,2,3,4,6,7,12,12bf-
octahydroindolo[2_,3-a]quinoliziine (Compound J) are prepared according to the
method described in Tetrahedron 45 (1989) 7615-7630. 1a-Ethyl-
1,2,3,4,6,7,12,12bp-octabhydroindolo[2,3-a]quinolizin-1-ol (Compound K) and
(1B-ethyl-1,2,3.4,6,7,12,12ba-octahydroindolo[2,3-gjguinolizin-1-yl)}-methanol
(Compound L) are prepared according to the method described in Gazz, Chim. Ital.
111 (1981) 257-267. (1B-Ethyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
a]quinolizin-1-yl}-methanol (Cornpound M) is prepared according to the method
described in Indian J. Chem., Sect. B 22 (1983) 531. 3-Ethyl-2-methy)-
1,4,6,7,12,12b-hexahydro-indolo|2,3-a]quinolizine (Compound N) and 3a-ethyl-
2a-methyl-1,2,3,4,6,7,12,12b-octahydroindolof2,3-a]lquinolizine are prepared
according to the method described in Tetrahedron 46 (1990) 2633-2650.
2,3,5,6,7,11,11b-Hexahydro-1H-indolizino[8,7-b}indole is prepared according to
the method described in J. Org. Cheni. 53 (1988) 4236. (1B,2,3,4,6,7,12,12ba- -
Octahydroindolo|2,3-a]lquinolizin-1-yl)-methanol (Compound O) is prepared by
reduction of the corresponding ester which synthesis is described in Tetrahedron 52
(1996) 9925. 1-(1 0,2;3,4,6,7,1 2,12bB-Octahydroindolo|2,3-g)quinoiizin-1-yl)-
ethanol (Compound P) is prepared by reduction of its corresponding ketone which
synthesis is described in Tetrahedron Lezt. 30 (1989) 719. 1p-Propyl-
1,2,3,4,6,7,12,12bf-octahydro-indole(2,3-a]quinolizine is prepared according to
the method described in J. Org. Chem. 34 (1969) 330. 1a-Ethyl-1B-methyl-
1,2,3,4,6,7,12,12bf-octahydroindolo]2,3-a]quinolizine is prepared according to the
method described inJ. Chem. Res. (&) (1995) 382. 28-Tert-butyl)-
1,2,3,4,6,7,12,12b-octahydroindolof2,3-a]quinolizine and 2p-tert-butyl-
1,2,3,4,6,7,12,12ba-octabydro-indolof2,3-a]quinolizine (Compound Q) are
prepared according to the method described in Tetrahedron 45 (1989) 3975. 2-tert-
Butyl-1,4,6,7,12,12b-hexahydroindolo{2,3-a]quinolizine and 2-ters-butyl-
3,4,6,7,12,12b-hexahydro-indolo[2,3-a]quinolizine are prepared according to the
method described in Tetrahedron 47 (1991) 2879-2894. (-)-1a-Ethyl-
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1,2,3,4,6,7,12,12bB-octabydroindolo(2,3-a]quinolizin-1-ol and (+)-1a-ethyl-

1,2,3,4,6,7,12,12bB-octabydroindolo[2,3-g]quinolizin-1-o0l are obtained by

resolution of their racemic mixture (Compound K).

As already mentioned hereinbefore, the compounds of the present invention
show interesting pharmacological properties, namel_y they exhibit affinity for alpha2
adrenoceptors. The said pharmacological activity of the compounds of the invention
is demostrated with the pharmacological tests presented below.

EXPERIMENT I: Radioligand binding to alpha2-adrenoceptors

Examples of the alpha2-adrenoceptor binding affinities of the compounds
including in the present invention are shown in the Table 1. Many of these
compounds are high-affinity ligands for all the alpha2-receptors, but some of them
display selectivity for the alpha2C-subtype.

Table 1. Calculated Ki values from radioligand binding assays
using cells expressing human alpha2-adrenoceptor subtypes

‘Compound . l-lﬁdiig affinity (Ki; M)
alpha2A  alpha2B alpha2C

A 480 330 61
B 130 160 25
€ 710 580 87
D 29 81 17
E 30 110 26
F 514 not measured 70
G 96 not measured 22
H 280 - 45 23
i 150 4560 85
J 210 520 75
K 359 245 k1|
L 8s 20 IB
M 440 470 110
N 130 1110 46
0 380 270 110
P 290 410 9%
Q 27 40 6,4
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EXPERIMENT 0L: In vitro antagonism on the alpha2-adrenoceptors

The functional activities of two compounds (K and L) displaying alpha2C-
selectivity in binding experiments were determined as the abilities of the compounds
to inhibit the epinephrine-stimulated binding of **S-GTPYS to G proteins (Jasper,
JR. et al., Biochem. Pharmacol. 55(T) (1998) 1035-44) in membranes of CHO cells
stably transfected with the human alpha2-adrenocep;tor subtypes. The antagonist
potencies of compound K and compound L are presented in the Table 2. The results
show that these compounds are sclective antagonists for the alpha2C-subtypes.

Table 2, The mean antagonist potencies (Kg) of compound K
and compound L on the human alpha2-adrenocepior subtypes.

Compound Anptagonist potency (Kp, nBM)
alphalA alphalB  alpha2C

K 295 351 23

L 320 75 42

In vivo effects of alpha2C-selective compounds

It is currently not well-known in the art what effects iz vivo could be
attributed to a selective alpha2C-antagonism. Based on available knowledge and our
previous experience, we have selected two different behavioral models, namely d-
amphetamine —stimulated locomotor activity mode! and the forced swimming test, in
order to demonstrate specific alpha2C-antagonistic effects in the CNS of mice and
rats in vivo. The selection of these methods is essentially based on published
hypotheses on theoretical effects of alpha2C-antagonists; in the lack of suitable
ligands, these hypotheses were based on studies employing mice with genetically

- altered alpha2C-adrenoceptor expression (Scheinin, M. et al., Life Sci 68(19-20)

(2001) 2277-85).
EXPERIMENT III: D-amphetamine stimulated locomotor activity test

Genetically modified mice having non-functiona! alpha2C-adrenoceptors
(alpha2C-“knockout™; alpha 2C-KO) are more sensitive to the locomotor-enhancing
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effects of the psychostimulant d-amphetamine and, on the other-hand, over-

expression of the alpha2C-adrenoceptor in mice (alpha2C-OE) leads to an opposite
effect, i.e. to attenuation of the stimulant effect (Scheirnin, M. et al., Life Sci 68(19-
20) (2001) 2277-85). Thus, it could be hypothesized that alpha2C-antagonist would
potentiate the locomotor effects of d-amphetamine.

The above assumpﬁon was tested by administering groups of mice (n = 10-
12/dose group) amphetamine (4 micromol/kg s.c.) either alone or together with the
alpha2C-antagonists (3 micromol/kg s.c.) of this invention or with the alpha2-
subtype non-selective potent alpha2-antagonist {1 micromol/kg s.c.) (Haapalinna, A.
et al., Naunyn-Schmiedeberg's Arch. Pharmacol. 356 (1997) 570-582), and by
subsequently measuring the locomotor activity of mice with an automated infrared
photobeam system designed for activity studies (PAS CageRack, SanDiego
Instruments, San Diego, CA., USA). As expected, both of the tested alpha2C-
selective antagonists increased the activity of mice (Figure 1a+b), as was expected
for alpha2C-antagonist. The subtype non-selective alpha2-antagonist also potentiated
the &-amphetnmine effect. The tested compounds did not affect the baseline
locomotor activity of mice (at doses between 0.1 - 10 mg/kg s.c.).

EXPERIMENT IV: Antagonism of alpha2-agonist —induced sedation

One of the prominent effects of non-selective alpha2-agonists in rodents is
their ability to cause profound sedation. This effect, measured as locomotor
inhibition by the alpha2-agonist dexmedetomidine was not modified in mice with
genetically altered alpha2C-expression (Scheinin, M. et al., Life Sei 68(19-20) (2001)
2277-85). On the other hand, alpha2-agonist did not have sedative effect in mice
with genetically disrupted alpha2 A-adrenoceptor (Hunter, J.C. et al., British Journal
of Pharmacology 122(T) (1997) 1339-44). Therefore, since the sedative effect of
alpha2-agonists is generally attributed to the alpha2 A-adrenoceptor, it is expected
that alpha2C-antagonists would not modulate significantly the alpha2-agonist-
induced sedation. This assumption was tested in experiment, where
dexmedetomidine was administered to mice pre-treated with the alpha2C-antagonists

+ compound K or compound L, or the subtype non-selective antagonist atipamezole

(Haapalinna, A. et al., Naunyn-Schmiedeberg 's Arch. Pharmacol. 356 (1997) 570-
582). As expected, the alpha2C-antagonists did not have clear effects, whereas
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atipamezole effectively antagonised the effect of dexmedetomidine. This result

demonstrates the lack of alpha2 A-antagonism of the alpha2C-selective compounds

of the present invention (Figure 2).
EXPERIMENT V: Forced swimming test

Forced swimming test (FST, i.e. Porsolt’s test) is generally used in the
pharmacological screening of new antidepressants. In this test, antidepressants
increase the animals’ activity compared to non-treated controls. Alpha2C-KO mice
appeared to be more active, and alpha2C-OE mice were less active in F ST (U.S.
Patent No. 5,902,807 and Scheinin, M. et al., Life Sci 68(19-20) (2001) 2277-85).
Therefore, it was tested, whether a selective alfa2C-antagonist would have
antidepressant-like activity (e.g. activity-increasing property) in the FST. The figure
3 shows how both of the alphaZC-cbmiaounds increased activity in this test as was
expected based on studies on transgenic mice (Scheinin, M. et al., Life Sci 68(19-20)
(2001) 2277-85) and as reported with recently developed alpha2C-antagonist (WO
01/64645). Also the positive control substances desipramine and fluoxetine |

(clinically effective antidepressant agents) were active. The subtype non-selective

alpha2-antagonist atipamezole did not possess antidepressant-like effect, as expected
(WO 01/64645). '

EXPERIMENT VI: Prepuise inhijbition of the startie reflex

Prepulse-inhibition (PPI) of a startle response refers to. the reduction in the
startle response caused by a low int¢nsity non-startling stimulus (the prepulse) which
is presented shortly before the startle stimulus. PPI can be used as an operational
measure of sensorimotor gating and appears to be present in all mammals, including
rats and humans (Swerdlow, N.R. et al., Tke archives of general psychiatry 51
(1994) 139-154). Normally functioning PPI can be disrupted by psychostimulants,
such as d-amphetamine or phencyclidine (PCP), and reversed by clinically effective

antipsychotics.

In a previous study, alpha2C-KO mutation was associated with weakened PPI
whereas alpha2zC-OE demonstrated increased PPI. In other words, the genetically
altered alpha2C-expression in mice was associated with changes in PPI in a way

suggesting that an alpha2C-antagonist would decrease PPI (Scheinin, M. et al., Life
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Sci 68(19-20) (2001) 2277-85). This hypothesis was tested with compounds K and L

alone and against PCP —disruption of the PP1.

Groups of rats (n =10/group) were administered the alpha2C-antagonists 20
min before, and PCP or vehicle 10 min before measurement of the acoustic startle
reactivity and PPI in a test system designed for startle studies (SR-LAB, San Diego
Instruments, CA, USA). It was found that the alpha2C-antagonists were able to
attenuate the PPI disruption caused by PCP (Figure 3). This was unexpected and
opposite to the hypothesis based on transgenic studies. The non-selective alpha2-
antagonist atipamezole produced different effects than was observed with the
selective alpha2C-antagonists: atipamezole did not enhance PPI, but it increased the
startle reflex per se (i.c. startle without prepulses){Figure 4).

In conclusion, the resuits presented in this chapter show that those antagonists
which are classified as alpha2C-selective according to in vitro experiments, appeared
to function as alpha2C-selective antagonists also in vivo in a manner that was
predicted based on the available knowledge on alpha2C-antagonism. However, the
finding that the alpha2C-antagonists did not decrease PP], as predicted, but on the
contrary, increased PP, could be considered unexpected and this adds the novelty
value of the now proposed usefitlness of the compounds of the ﬁrcsent invention.

The compounds according to the invention may be used to treat any disease or
condition wherein alpha-2-antagonists are indicated to be effective. The compounds
can also be used to reverse effects induced by alpha-2 agonists. Accordingly, the
compounds of the invention may be useful in the treatment of various disorders of
the central nervous system (CNS), i.e. different neurological, psychiatric and
cognition disorders (such as depression, anxiety disorders, post traumatic stress
disorder, schizophrenia, Parkinson’s disease axid other movement disorders).
Furthermore, they may be used in the treatment of various peripheral disorders, e.g.
diabetes, orthostatic hypotension, lipolytic disorders (sﬁch as obesity), Raynaud's

disease or both male and female sexnal dysfunctions.

The selective alpha-2C antagonists of the present invention may be used for
the treatment of various disorders or conditions of CNS-system where alpha-2C
antagonists are indicated to be beneficial, for example, to alleviate the symptoms of

O

O



10

15

20

25

30

58 :
various mental disorders propagated by stress, Parkinson’s disease, depression,

negative symptoms of schizophrenia, attention deficit hyperactivity disorder, post-

traumatic-’stress-diso_rder, and anxiety disorders.

In addition, due to the novel and previously unpublished findings of the
effects of the present alpha2C-antagonists on the PCP —disrupted PPI, the alpha2C-
selective compounds can also be used to treat disorders and conditions associated
with sensorimotor gating deficits, particularly disorders and conditions wherein the
sensorimotor gating deficits results in sensory flooding and cognitive fragmentation
causing dysfunction in attention and perception. Such disorders and conditions
include, but are not limited to, schizophrenia, obsessive compulsive disorder,
Tourette’s syndrome, blepharospasm and other focal dystonias, temporal lobe
epilepsy with psychosis, drug-induced psychosis (for example, psychosis caused by
chronic use of dopaminergic agents) (Braff, D.L. et al., Psychopharmacology (Berl)
156(2-3) (2001) 234-258), Hmtinémn’s discase, Parkinson's disease, disorders
caused by fluctuation of the levels of sex hormones (such as premenstrual

syndrome), and panic disorder.

Further, the symptormns which are usually associated with above-mentioned
disorders or conditions include, but are not limited to, hallucination, delusion,
parathymia, agitation, psychotic cognitive impairment (including deficits in thinking
and speech), social withdrawal and withdrawal symptoms (in;:luding delirium)
associated with cessation of cigarette smoking or alcohol or drug abuse. These
symptoms may also be seen in animals in mtceptic-mal circumstances, for example,
during withdrawal from masters or during transportation.

Due to their selectivity of action, the alpha-2C antagﬁnists of the invention
have less or no undesirable side-effects attributed to non-selective alpha?-
antagonism, such as increases in blocd pressure, heart rate, salival secretions,
gastrointestinal secretion, anxiety, and startle reactivity per se (Ruffolo, R.R.J. et al.,
Annu Rev Pharmacol Toxicol 32 (1953) 243-279).

The compound of the invention can be administered for example enterally,
topically or parenterally by means of any pharmaceutical formulation useful for said

administration, and containing at least one active compound of formula [ in
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pharmaceutically acceptable and effective amounts together with pharmaceutically
acceptable diluents, carriers, and/or excipients known in the art. The manufacture of

such pharmaceutical formulations is well known in the art.

The therapeutic dose to be given to a patient in need of treatment will vary
depending on the compound being administered, the species, age and the sex of the
subject being treated, the particular condition being treated, as well as the route and
method of administration, and are easily determined by person skilled in the art.
Accordingly, the typical dosage for oral administration is from 5 pg/kg to 100 mg/kg
per day and that for parenteral administration from 0.5 ug/kg to 10 mg/kg for an

adult mammal.

The present invention further provides a compound of the invention or an
ester or salt thereof for use as alpha-2 antagonist. Furthermore, a method for the
treatment of diseases or conditions where alpha-2 antagonists, e.g. alpha-2C
antagonists, are indicated to be useful, e.g. a method for the treatment of diseases or
conditions of the central nervous system, is provided. In such a method a
therapeutically effective amount of a compound of the invention is administered to a
subject in need of such treatment. The use of the compounds of the invention for the
manufacture of a medicament to be used for the above indications is also provided.

Those skilled in the art will appreciate that the embodiments described in this
application could be modified without departing from the broad inventive concept.

. Those skilled in the art also understand that the invention is not limited to the

particular disclosed embodiments, but is intended to also cover modifications to the
embodiments that are within the spint and scope of the invention.
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1. Use of a compound of formulal,

wherein,

X is CR;Ry’, O, Sor NRp; .

Z is -CHRg-(CH2)n- or a single bond;

R, is hydroxy, (C;-Cs)alkyi, (C)-Cs)alkoxy, halogen, halo(C,;-Cg)alkyi, (C,-.
Cg)alkoxy-CO-, CN, NOz, NH;, mono- or di(C,-Ce)alkylamino or carboxyl;

R; and R’ are independently H, hydroxy or (C-Cs)alky! or R; and R;’ form,
together with the carbon ring atoms to which they are attached, a carbonyl group;

R; is H, hydroxy, (C,-Ce)alkyl, (C;-Cs)alkenyl, hydroxy(C,-Cs)alkyl, (C;-
Cs)alkoxy, (Ci-Cs)alkoxy(C,-Ce)alkyl, hydroxy{C,-Ce)alkoxy(C:-Cs)alkyl, (Cs-
Cy)cycloalkyl, (Ca-Cr)cycloaliyl(C -Cs)alkyl, aryl, aryl(C)-Cg)alkyl, aryloxy,
aryl(C1-Ce)alkoxy, aryloxy(C,;-Ce)alkyl, aryl(C,-Ce)alkoxy{C,-Ce)alkyl, halo(C;-
Cs)alkyl, NH;, amino(C,-Cg)alkyl, meno- or di{C,-Cs)alkylamino,mono- or di(C,-
Cs)alkylamino(Ci-Ce)alkyl, (Ci-Ce)alkyl-CO-, (Cy-Ce)alkyl-CO-O-, (Ci-Ce)alkyl-
CO-0-(C,-Cs)alkyl, (C,-Ce¢)alkoxy-CO-, (Ci-Cs)alkoxy-CO-(C;-Ce)alkyl, (C;-
Cg)alkoxy-CO-(Ci-Cs)alkoxy(C)-Ce)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl, carboxyl or (Ci-Ce)alkyl-S<{C;-Ce)alkyl, wherein the said (C;-
C;)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Cg)alkyl, halogen, (C;-Cs)alkoxy, NH;, CN or
NO;,, or one of R; or R4 and R¢ together form a bond between the ring atoms to
which they are attached;

R4 is H, hydroxy, (C,-Cs)alkyl, hydroxy{C,-Cg)aikyl, (C-Cs)alkoxy or (C;-
Cs)alkoxy(C,-Cg)alkyl;
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R; is H, hydroxy, (C;-Ce)alkyl, (C,-Ce)alkenyl, (C;-Cg)alkoxy, (C:-

Cslalkoxy(C,-Cs)alkyl, (C3-C7)cycloalkyl, (C3-Cr)cycloalkyl(C,-Cg)alkyl, aryl,
aryl(C,-Ce)alkyl, aryloxy, aryl(C;-Cs)alkoxy, arylox)'r(Cl;Cs)alkyl, aryl(C,-
Cs)alkoxy(Ci-Cs)alkyl, halo(C,-Cg)alkyl, (C;-Ce)alkyl-CO-O-, (Cy-Cg)alkyl-CO-O-
(C:1-Ce)alkyl, (Cy-Cg)alkoxy-CO-(C,;-Cs)alkoxy(C,-Cs)alkyl, carbamoyl, mono- or -
di(C,-Cg)alkylcarbamoyl, carboxyl or (C;-Cs)alkyl-S-(C-Cs)alkyl, wherein the said
(C5-Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cs)alkyl, halogen, (C,-Cs)atkoxy, NH,, CN or
NO,, or Rs and Ry form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independently being hydroxy, (C;-Cs)alkyl,
halogen, NH;, NO,, (C3-Cs)cycloalkyl, hydroxy(C,-Ce)alkyl, halo(C,-Ce)alkyl,
amino(C,-Cs)alkyl, mono- or di(C,-Ce)alkylamino, mono- or di(C;-
Ce)alkylamino(C,-Cgalkyl, (C-Ce)alkoxy, (Ci-Cs)alkoxy(Ci-Ce)alkyl, carboxyl,
(C1-Ce)alkyl-CO-, (C1-Ce)alkyl-CO-O-, (Ci-Ce)alkoxy-CO-, (Ci-Ce)alkoxy-CO-(C;-
Cs)alkyl, carbarmoyl mono- or di(C.-C‘)alkylcarbamoyl OT 0X0;

Rs is H, hydroxy, (Ci-Ce)alkyl, (C;-Cg)alkoxy or (C1-Ce)alkoxy(C,-Cs)alkyl
or R forms a bond between the ring atom to which it is attached and the ring atom to
which Rj is attached;

R;7 is H, hydroxy, (C-C¢)alkyl, bydroxy(C,;-Cg)alkyl, (C,-Cs)alkoxy or (C;-
Ce)alkoxy(C;-Cealkyl;

Ry is Hihydroxy, (Ci-Ce)alkyl, hydroxy(C;-Ce)alkyl, (C;-Ce)alkoxy or (C;-
Cg)alkoxy(C,-Cs)alkyl or, only when n is 0, R; and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five lo seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R;o each
independently being hydroxy, (C;-Ce)alkyl, halogen, NH3, NO3, (C3-Cy)cycloalkyl,
hydroxy(C,-Cs)alkyl, halo(C,-Cg)alkyl, amino(C,;-Cs)alkyl, mono- or di(C;-
Cs)alkylamino, mono- or di(C;-Cg)alkylamino(C,-Cs)alkyl, (C;-Cg)alkoxy, (C;-
Ce)alkoxy(C,-Cg)alkyl, carboxyl, (C,-Cs)alkyl-CO-, (C,-Cs)alkyl-CO-O-, (C;-
Cs)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C,-Ce)alkyl, carbamoyl, mono- or di(C;,-
Ce)alkylcarbamoyl or oxo;

Ris is H, (Ci-Cslalkyl, (C2-Cg)alkenyl, hydroxy(C,-Cs)alkyl, (C;-
Cs)alkoxy(C,-Cg)alkyl, hydroxy(C,;-Ce)alkoxy(C,-Ce)alkyl, halo(C;-Cs)alkyl,
amino(C,-Cs)alkyl, mono- or di(C,-Ce)alkylamino(C,-Ce)alkyl, (C,-Cg)alkyl-CO-,
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(C\-Cg)alkyl-CO-0-(C;-Cg)alkyl, (CI-C«):I::coky-CO-. (Ci-Ce)alkoxy-CO-(C;-
Ce)alkyl, (C)-Ce)alkoxy-CO-(C;-Cg)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or di(C,-
Ce)alkylcarbamoyl or carboxyl;
R,¢ is H or (C;-Cg)alkyl;
" Ry and Ry are attached to the carbon ring atoms, which are adjacent;
mis 0 to 2; and

nisQorl,
or a pharmaceutically acceptable salt or ester thereof, with the proviso, that

the compound is not 1,2,3,4,5,1 0b-hexah§dro—l 0-thia-3a-aza-cyclopenta[a]fluorine,
for the manufacture of a medicament for the treatment of diseases or conditions

where antagonists of alpha-2 adrenoceptors are indicated to be usefu).
2. The use of a compound according to claim 1, wherein X is NR,.

3. The use of a compound according to any one of claims 1 or 2, wherein m is 0,
nis 0, R; is H, R; is H, hydroxy, (C,-Cg)alkyl, hydroxy(C-Cs)alkyl, (C:-
Ce)alkoxy(C,-Cg)alkyl, (C3-Cs)cycloalkyl, halo(C;-Cs)alkyl, (C,-Cs)alkyl-CO-, (C;-
Cs)alkyl-CO-O-(C;-Cg)alkyl, (Ci-Ce)alkoxy-CO- or (C,-Cgalkoxy-CO-(C;-Cg)alkyl,
R4 is H, hydroxy, (C,-Cs)alkyl or hydroxy(C:-Ce)alkyl, Rs is H, hydroxy, (C)-
Cs)alkyl or (C;-Cg)alkoxy, R is H or (C,-Cg)alkyl and Ry is H, (C,-Cg)alkyl or
hydroxy(C,-Cg)alicyl.

4. The use of a compound according to any one of claims 1 to 3, wherein R; is

H or (C,-Cg)alkyl and Ry is hydroxy or hydroxy(C,-Cg)alkyl.

5. The use of a compound according to any one of claims 1 or 2, wherein R, and
Rs form, together with the carbon ring atoms to which they are attached, a condeﬁsed

six membered saturated carbocyclic ring.

6. The use of a compound according to any one of claims 1 or 2, wherein R, and
Rs together form a bond between the ring atoms to which they are attached or Rg

forms a bond between the ring atom to which it is attached and the ring atom to

which Ry is attached.
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7. The use of a compound according to any one of claims 1 to 5, wherein the

compound is 1a-¢ethyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-0},
(1B-ethyl-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-1-yl}methanol, 1a-
Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1-ol, (1a-Methyl-
1,2,3,4,6,7,12,12bB-octahydroindolof2,3-a]quinolizin-1-yl)-methano} or
3,4,4ap3,5,6,7,8,13,13bf, 13ca-decahydro-2H-6a,13-diaza-indeno[1,2-c]phenanthren-

.1-one.

8. The use of a compound according to claim 1, wherein X is CR;R,’.

9. The use of a compound according to claim 1, wherein X is O

~10.  The use of a compound according to claim 1, wherein X is S.

11.  The use of 2 compound according to any one of claims 1 to 10, for the
manufacture of a medicament for the treatment of a disorder of the central nervous
system, diabetes, orthostatic hypotension, lipolytic disorders, Raynaud’s disease or
male and female sexual dysfunctions.

12.  The use according to claim 11, wherein the disorder of the central nervous
system is depression, anxiety disorders, post-traumatic stress disorder, schizophrenia,

Parkinson’s disease, or another movement disorder.

13.  The use of a compound according to any one of claims 1 to 10 for the
manufacture of a medicament for use as a selective alpha-2C antagonist.

14. Theuse accofding to claim 13 for the manufacture of a medicament for the
treatment of mental disorders propagated by stress, Parkinson's disease, depression,
negative symptoms of schizophrenia, attention deficit hyperactivity disorder, post-

traumatic stress-disorder, or anxiety disorders.

15. A compound of formuila JA
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XisCR;Ry', OorS;

Z is -CHR3-(CH:)n- or a single bond;

R, is hydroxy, (C;-Cg)alkyl, (C,-Ce)alkoxy, halogen, halo(C,-Cg)alkyl, (C,-
Cs)alkoxy-CO-, CN, NO,, NH;, mono- or di(C,-C¢)alkylamino or carboxyl;

Rz and R;’ are independently H, hydroxy or (C,-Cg)alkyl or R; and R’ form,
together with the carbon ring atoms to which they are attached, a carbonyl group;

R; is H, hydroxy, (C;-Cs)alkyl, (C2-Cs)alkenyl, hydroxy(C;-Cs)alkyl, (C,-
Cs)alkoxy, (C;-Cs)alkoxy(C,-Ce)alkyl, hydroxy(C,-Ce)alkoxy(C,-Cs)alkyl, (Cs-
Cy)eycloalkyl, (Ca-Cy)cyeloalkyl(C,-Cq)alkyl, aryl, aryl(C -Cg)alkyl, aryloxy,
aryl(C;-Ca)a;]koxy, aryloxy(C,-Cg)alkyl, aryl(C,-Cs)alkoxy(C;-Ce)alkyl, halo(C,-
Ce)alkyl, NH;, amino(C,;-Cs)alky}, mono- or di(C,-Cs)alkylamino,mono- or di(C,-
Cs)alkylamino(C;-Ce)alkyl, (Ci-Ce)alkyl-CO-, (Ci-Cs)alkyl-CO-O-, (C,-Cs)alkyl-
CO-0-(C;-Cg)alkyl, (C1-Ce)alkoxy-CO-, (C)-Cs)alkoxy-CO-(C;-Cs)alkyl, (C)-
Ce)alkoxy-CO-(C,-Ce)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or di(Cs-
Ce)alkylcarbamoyl, carboxyl or (C,-Cs)alkyl-S-(C,-Cs)alkyl, wherein the said (C3-
Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Cs)alkyl, halogen, (C,-Cs)alkoxy, NH2, CN or
NO,, or one of R3 or R, and R together foﬁn a bond between the ring atoms to
which they are attached;

R4 is H, hydroxy, (C,-Cs)alkyl, hydroxy(C,-Cg)alkyl, {C,-Ce)alkoxy or (C,-
Celalkoxy(C,-Cslalkyl;

R;s is H, hydroxy, (C,-Ce)alkyl, (C2-Ce)alkenyl, (C,-Cs)alkoxy, (C;-
Cs)alkoxy(Ci-Cg)alkyl, (C3-Cr)cycloalkyl, (C3-Cj)cycloalkyl(C)-Ce)alkyl, aryl,
aryl(C,-Cg)atkyl, aryloxy, ary{{(C,-Cg)alkoxy, aryloxy((f|-Cs)alkyl. aryl(C,-
Cs)alkoxy(Ci-Ce)alkyl, halo(C,-Ce)alkyl, (C;-Cs)alkyl-CO-O-, (C,-Cg)alkyl-CO-O-
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(C1-Ce)alkyl, (Ci-Cs)alkoxy-CO-(C,-Cs)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or

di(C,-Cs)alkylcarbamoyl, carboxyl or (C;-Cg)alkyl-S-(Cj-Ce)alkyl, wherein the said
(Cs-Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C-Ce)alkyl, halogen, (C-Cs)alkoxy, NH;, CN or
NO,, or Rq and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Rp each independehtly being hydroxy, (C;-Cg)alkyl,
halogen, NH;, NO,, (C3-C;)cycloalkyl, hydroxy(C;-Cs)alkyl, halo(C,-Cs)alkyl,
amino(C,-Ce)alkyl, mono- or di(C,-Ce)alkylamino, mono- or di(C,-
Cs)alkylamino(C;-Cg)alkyl, (C;-Ce)alkoxy, (Ci-Ce)alkoxy(C,-Cs)alkyl, carboxyl,
(C\-Ce)alkyt-CO-, (C,-Ce)alkyl-CO-O-, (C,-Cg)alkoxy-CO-, (C,;-Ce)alkoxy-CO-(C;-
Ce)alkyl, carbamoyl mono- or di(C;-Cs)alkylcarbamoyl or oxo;

Rg is H, hydroxy, (Ci-Ce)alkyl, (C;-Ce)alkoxy or (Ci-Ce)alkoxy(C;-Ce)alkyl
or Rg forms 2 bond between the ring atom to which it is attached and the ring atom to
which R is attached;

Ry is H, hydroxy, (C-Cs)alkyl, hydroxy(C,-Ce)alkyl, (C,-Cs)alkoxy or (C,-
Cs)alkoxy(Cy-Cs)alkyl;

Rg is H,hiydroxy, (Ci-Cg)alkyl, hydroxy(C,-Ce)alkyl, (C,-Ce)alkoxy or (C;-
Ce)alkoxy(C,-Cg)alkyl or, only when n is 0, Ry and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyelic ring unsubstituted or substituted with 1 to 3 substituent(s) R, cach
independently being hydroxy, (C;-Cs)elkyl, halogen, NHz, NO,, (C>-C)cycloalkyl,
hydroxy(C;-Cs)alkyl, halo(C;-Cs)alkyl, amino(C;-Cg)alkyl, mono- or di(C;-
Ce)alkylamino, mono- or di(C,-Cs)alkylamino(C, -Cs)alkyl, (Ci~Cs)alkoxy, (C-
Cs)alkoxy(C-Ce)alkyl, carboxyl, (C;-Ce)alkyl-CO-, (C,-Ce)alkyl-CO-O-, (C,-
Cs)alkoxy-CO-, (C,-Cs)alkoxy-CO-(C,-Cs)alkyl, carbamoyl, mono- or di(C,-
Cs)alkylcarbamoyl or oxo;

R,sis H, (Ci-Ce)alkyl, (Cs-Ce)alkenyl, hydroxy(C:-Cs)alkyl, (C;-
Ce)alkoxy(Ci-Cg)alkyl, hydroxy(C,-Cs)alkoxy{C,-Ce)alky!, halo(C,-Cg)alkyl,
amino(C-Cs)alkyl, mono- or di(C;-Cs)alkylamino(C,-Cs)alkyl, (C,-Cg)alkyl-CO-,
(C1-Ce)alkyl-CO-0-(C;-Cg)alkyl, (Cy-Cs)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C, -
Ce)alkyl, (C;-Cs)alkoxy-CO-(C;-Ce)alkoxy(C,-Cs)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoy! or carboxyl; '

Ris is H or (C,-Cs)alkyl;
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R and Rg are attached to the carbon ring atoms, which are adjacent;

m is 0 to 2; and

nisOorl,
or a pharmaceuticaily acceptable salt or ester thereof, with the provisos, that

a) when X is O, m is ¢ and n is 0, then R3-Rg are not all simultaneously
hydrogen;

b) the compound is not 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-
cyclopenta[a]fluorene; 1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo[a]fluorene; 1-(1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza- .
benzo[a]fluoren-1-yl)-ethanone or 1,3,4,5,6,1 1b-hexahydro-2H-11-thia-4a-

aia—benzo[a]ﬂuorcne—l-carhoxylic acid methyl ester.
16. A compound according to claim 15, wherein X is CR;R;".
17. A compound according to claim 15, wherein X is O.
18. A compound according to claim 15, wherein X is S.

19. ' A compound according to any one of claims 15 to 18, wherein R; is hydroxy,
(C1-Cé)alkyl, hydroxy(C,-Cs)alkyl, (C;-Cs)alkoxy(C,-Cs)alkyl, (C)-Cs)alkoxy-CO-
or (C,-Cs)alkyl-CO-0O-(C;-Cs)alkyl and R, is H, (C;-Cg)alkyl or hydroxy(C;-

Co)alkyl.

20. A compound according to any one of claims 15 to 19, wherein R; is hydi'oxy,
hydroxy({C,-Cg)alkyl or (C;-Cs)alkoxy(C;-Cg)alkyl and Ry is (C;-Cs)alkyl.

21. A compound according to any one of claims 15 to 18, wherein R4 and Rs'
form, together with the carbon ring atoms to which they are attached, a condensed

six membered saturated carbocyclic ring.

22. A compound according to any one of claims 15 to 21, wherein the compound
is 1a-Methyl-1,3,4,5,6,11b-hexahydro-2H-11-0xa-4a-aza-benzo[a}fluoren-1-ol, (1a-
Methyl-1,3,4,5,6,1 1bpB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-yl)-
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methanol, (-)-{1a-Methyl-1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-

benzo[a]fluoren- 1-yl)-methanol, (+)-(1a-Methyl-1,3,4,5,6,11bB-hexahydro-2H-11-
oxMa—aéa—bmo[a]ﬂuoren-l-yl)-methanol, 1a-Isopropyl-1,3,4,5,6,11b-Hexahydro-
2H-11-oxa-4a-aza-benzo[a]fluoren-1-ol, 1a-Ethyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-ol, (1a-Ethyl-1,3,4,5,6,1 1bB-hexahydro-2H-11 -oxa-
4a-aza-benzo[a]fluoren-1-yl)-methanol, 1-Methyl-1a,3,4,6,11bB-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluorene, (1-Hydroxymethyl-1,3,4,5,6,11b-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl]}-methanol, 1-Methoxymethyl-1a-methyl-
1,3,4,5,6,11bp-hexahydro-2H-11-oxa-4a-aza-benzo{a]fluorene, (-)-1-
Metl‘nbxymethyl-la—meﬂxyl-l,3,4.5,6,1 1bp-hexahydro-2H-1 1-oxa-4a-aza-
benzo[a]fluorene, (+)-1-Methoxymethyl-1a-methyl-1,3,4,5,6,11bp-hexahydro-2H-
11-oxa-4a-aza-benzo[a]fluorene, 1a-Methyl-1,3,4,5,6,1 1ba-hmhydm-21{-1'1-oxa-
4a-aza-benzo[a]fluorene-1-carboxylic acid ethyl ester, 1-Ethoxymethyl- 1a-methyl-
1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene, (1a-Methyl-
1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, (-)-
(1a-Methyl-1,3,4,5,6,1 1ba-hexahydro-2H-1 1 -oxa-4a-aza-benzo[a]fluoren-1-yl)-
methanol, (+){1a-Methyl-1,3,4,5,6,11ba-hexahydro-2H-11-0xa-4a-aza-
benzo[a]}fluoren-1-yl}-methanol, 1a—Ethyl-1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-
aza-benzo{a]fluorene- I-carboxylic methyl ester, 1-Methoxymethyl-1a-methyl-
1,3,4,5,6,11ba-hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluorene, (-)-1-
Methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-
benzo[z]fluorene, (+)-1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-
11-oxa-4a-aza-benzo[a]fluorene, (1a-Ethyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-
4a-aza-benzo[a]fluorene-1-yl)-methanol, acetic acid 1a-Methyl-1,3,4,5,6,11bp-
hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-ylmethyl ester or (1a-Methyl-
1,2,3,4,6,7,12,12ba-octahydroindeno( 2, 1-a]quinolizin-1-yl)-methanol.

23. A compound of formula IB
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wherein,

X isNRj;

R; is (C,-Ce)alkyl;

Z is -CHRg-(CH>)n- or a single bon(i;

R, is hydroxy, (Ci-Ce)alkyl, (C,-Cs)alkoxy, halogen, halo(C,-Cs)alkyl, (C;-
Ce)alkoxy-CO-, CN, NO,, NH;, mono- or di(C,-Cs)alkylamino or carboxyl;

Rj is H, hydroxy, (C)-Cs)alkyl, (C2-Cs)alkenyl, hydroxy(C;-Cs)alkyl, (C;-
Cs)alkoxy, (C;-Cg)alkoxy({C;-Cg)alkyl, hydroxy(C,-Cs)alkoxy(C,-Cs)alkyl, (Cs-
Cy)cycloalkyl, (C3-Cr)cycloalkyl(C;-Ce)alkyl, aryl, aryl(C,-Ce)alkyl, aryloxy,
aryl(C)-Cs)alkoxy, aryloxy(C;-Cé)alky], aryl(C;-Ce)alkoxy(Cy-Ce)alkyl, halo(C-
Ce)alkyl, NH;, amino(C,-Cs)alkyl, mono- or di(C,-Cs)alkylamino,mono- or di(C,-
Cs)alkylamino(C,-Cg)alkyl, (C,-Cg)alkyl-CO-, (C,-Ce)alkyl-CO-0O-, (Cy-Cg)alkyl-
CO-0-(C~Ce)alky!, (Cy-Ce)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C,-Cg)alkyl, (C,-
CeJalkoxy-CO(Ci-Ca)alkoxy(Ci-C)alkyl, carbamoyl, mono- or di(C;- '
Cs)alkylcarbamoyl, carboxyl or (C:-Ce)alkyl-S-(C;-Cs)alkyl, wherein the said (Cs-
Cy)cycloalky! or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (Ci-Cs)alkyl, halogen, (C,-Cs)alkoxy, NHz, CN or
NO;, or one of Rj3 or R4 and R, together form a bond between the ring atoms to
which they are attached;

R4 is H, hydroxy, (C;-Cs)alkyl, hydroxy(C,-Cs)alkyl, (C;-Cg)alkoxy or (C;-
Ce)alkoxy(C,-Cs)alkyl;

Rs is H, hydroxy, (C,;-Cs)alkyl, (C;-Cs)alkenyl, (C,-Cg)alkoxy, (C;-
Cs)alkoxy(Cy-Ce)alkyl, (C3-Cs)cyeloalkyl, (C3-Cy)cycloalkyl(C;-Ce)alkyl, aryi,
aryl(C;-Cg)alkyl, aryloxy, aryl(C)-Cslalkoxy, aryloxy(C,-Cs)alkyl, ary}(C;-
Ce)alkoxy(C;-Cs)alkyl, halo(C;-Cs)alkyl, (C,-Cg)alkyl-CO-O-, (C;-Cs)alkyl-CO-O-
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(C\-Ce)alkyl, (C.-C_s)_alkoxy-CO-(Cl-Cg)alkoxy(Cl-Cg)alkyl, carbamoyl, mono- or

di(C,-Cg)alkylcarbamoyl, carboxyl or (C;-Cs)alkyl-S{C-Ce)alkyl, wherein the said
(C3-Cy)cycloaikyl or ary] is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cs)alkyl, halogen, (C;-Cs)alkoxy, NH,, CN or
NO,, or Ry and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ro each independently being hydroxy, (C;-Cs)alkyl,
halogen, NHa, NO,, (C3-Cr)cycloalkyl, hydroxy(Cy-Ce)alkyl, halo(C,-Cs)alkyl,
amino(C,-Cg)alkyl, mono- or di(C,-Cg)alkylamino, mono- or di(C;-
Cs)alkylamino(C,-Cg)alkyl, (C; -Cg)alkoxy, (C;-Cg)alkoxy(C;-Cs)alkyl, carboxyl,
(C1-Ce)alkyl-CO-, (Ci-Cs)alkyl-CO-O-, (Ci-Cs)alkoxy-CO-, (C1-Ce)alkoxy-CO-(C-
Cs)alkyl, carbamoyl mono- or di(C,-Cgs)alkylcarbamoyl or oxo;

Ry is H, hydroxy, (C,-Ce)alkyl, (C,-Ce)alkoxy or (C)-Cs)alkoxy(C;-Cg)alkyl
or Rs forms a bond between the ring atom to which it is attached and the ring atom to
which Ry is aftached;

R; is H, hydroxy, (C;-Cs)alkyl, hydroxy(C,-Ce)alkyl, (C;~Cg)alkoxy or (C;-
Ce)alkoxy(C,-Ces)alkyl;

Rs is H,hydroxy, (C,-Ce)alkyl, hydroxy(C,-Cg)alkyl, (C,-Cs)alkoxy or (C)-
Ce)alkoxy(Ci-Cg)alkyl or, only when n is 0, Ry and Ry form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) Ry each
independently being hydroxy, (Ci-Ce)alkyl, halogen, NH;, NO,, (C3-Cr)cycloalky),
hydroxy(C;-Cg)alkyl, halo(C,-Cs)alkyl, amino(C,-C¢)alkyl, mono- or di(C;-
C¢)alkylamino, mono- or di(C;-Ce)alkylamino(C;-Cg)alkyl, (C-Ce)alkoxy, (C;-
Cs)alkoxy(Ci-Ce)alkyl, carboxy, (C;-Cs)alkyl-CO-, (C,-Cs)alkyl-CO-O-, (C;-
Cg)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C,-Cg)alkyl, carbamoyl, mono- or di(C;-
C;)alkyli:arbamoyl Or 0XO0;

Ris is H, (Ci-Cealkyl, (C2-Ce)alkenyl, hydroxy(C,-Cs)alkyl, (C,-
Cs)alkoxy(C,-Ce)alkyl, hydroxy(C,-Cs)alkoxy(C,;-Cg)alkyl, halo(C;-Cg)alkyl,
amino(Cy-Ce)alkyl, mono- or di(C;-Celalkylamino(Cy-Ce)alkyl, (C)-Ce)alkyl-CO-,
(C1-Ce)alkyl-CO-0-(C,-Ce)alkyl, (C,-Ce)alkoxy-CO-, (C,-Cg)atkoxy-CO-(C;-
Cs)alkyl, (C:i-Ce)alkoxy-CO-Ci-Ce)alkoxy(Ci-Ce)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoy! or carboxyl;

R, is H or (C,-Cs)alkyl;
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Ry and Rg are attached to the carbon ring atoms, which are adjacent;

mis0to 2; and

nisOorl,

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that

a) when m is 0 or R, is methoxy and Ry is H or ethyl, then R; is not
methoxy-CO;

b) the compound is not 12-Methyl-1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-
alquinolizine; 1-Ethyl-12-methyl-1,2,3,4,6,7,12,12b-octahydro-
indolof2,3-a]quinolizine; 2,3-Diethyl-12-methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a]quinolizine; 12-Methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a]quinolizin-1-ol; 2-(1-Ethyl-12-methyl-
1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-a]quinolizin-1-yl)-ethanol; 11-
Methyl-2,3,5,6,11,11b-hexahydro-1H-indolizino[8,7-b]indole; (11-
Methyl-2,3,5,6,11,11b-hexahydro-1H-indolizino[8,7-blindol-1-yl)-
methanol, (1,11-Diethyl-2,3,5,6,11,11b-hexahydro-1H-indolizinof8,7-
blindol-1-yl)-methanol or 3-(1-ethyl-12-methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a]quinolizin-1-yl)-propionic acid methyl ester.

24. A compound according to claim 23, wherein R; is hydroxy, (C,-Cg)alkyl,
hydroxy(C,-Cs)alkyl or (C1-Cg)alkoxy(C-Cg)alkyl and Rq is H, (Cy1-Ce)alkyl o

hydroxy(C;-Cs)alkyl. ‘

25. A compound according to any one of claims 23 or 24, wherein the compound
is la-Ethyl-12-methyt-1,2,3,4,6,7,12bp-octahydro-indolo[2,3-a]quinolizin-1-0] or

lo-Ethyl-12-ethyl-1 ,2,3,4,6,7,12bB-octahydro-indolo{2,3-a)quinolizin-1-ol.

26. A compound of formula IC

IC
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wherein,

X isNR;3;

Ryis H;

Z is -CHRg-(CH2)n- or a single bond;

nis0;

R, is hydroxy, (Ci-Ce)alkyl, (Ci-Ce)alkoxy, halogen, halo(C,-Ce)alkyl, (C:-
Cs)alkoxy-CO-, CN, NO,, NH;, mono- or di(C;-Cg)alkylamine or carboxyl;

R is H, hydroxy, (C;-Cs)alkyl, (C;-Ce)alkenyl, hydroxy(C,-Cg)alkyl, (C,-
Ce)alkoxy, (C-Ce)alkoxy(Ci-Cs)alkyl, hydroxy(Ci-Ce)alkoxy(Ci-Ce)alkyl, (Cs- O
C;)cycloaikyl, (Cs-Cy)cycloalkyl(C)-Ce)alkyl, aryl, aryl(C,-Ce)alkyl, aryloxy,
aryl(Cy-Cg)alkoxy, aryloxy(C,-Cs)alkyl, aryl(C:-Ce)alkoxy(Cy-Cg)alkyl, halo(C,-~
Cs)alkyl, NH3, amino(C;-Cs)alkyl, mono- or di{(C,-C¢)alkylamino,mono- or di(C,-
Coalkylamino(Cy-Cealkyl, (Ci-Ce)alkyl-CO-, (C1-C)alkyl-CO-O-, (Ci-Co)alkyl-
CO-0~C,-Ce)alkyl, (C1-Cs)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C;-Ce)alkyl, (C;-
Cs)alkoxy-CO-(C)-Ce)alkoxy(Ci-Cs)alkyl, carbamoyl, mono- or di(C;-
Cg)alkylcarbamoyl, carboxyl or (C,-Ce)alkyl-S-(C;-Cg)alkyl, wherein the said (Cs-
C;)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (Ci-Cs)alkyl, balogen, (C;-Cs)alkoxy, NH;, CN or
NO», or R; and R, together form a bond between the ring atoms to which they are
attached; . O

R is H, hydroxy, (C:-Celalkyl, (Ci-Cg)alkoxy or (C)-Ce)alkoxy(C;-Ce)alkyl
or Rs forms a bond between the ring atom to which it is attached and the ring atom to
which Ry is attached;

Ry is H, hydroxy, (C;-Ce)alkyl, hydroxy(C,-Cs)alkyl, (C;-Cs)alkoxy or (C)-
Cs)alkoxy(C,-Cs)alkyl;

Rg is H,hydroxy, (C,-Ce)atkyi, hydroxy(C,-Ce)alkyl, (C;-Cs)alkoxy or (C)-
Cs)alkoxy(C;-Cs)alkyl or, only when n is 0, R7 and Ry form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R,g each
independently being hydroxy, (C-Ce)atkyl, halogen, NH;, NO,, (C3-Cr)cycloalkyl,
hydroxy(C;-Cs)alkyl, halo(C,-Cs)alkyl, amino(C,-Cs)alkyl, mono- or di(C;-
Ce)alkylamino, mono- or di(C,-Cs)alkylamino(C,-Cg)alkyl, (Ci-Cg)alkoxy, (C;-
Cs)alkoxy(C)-Cs)alkyl, carboxyl, (C,-Ce)alkyl-CO-, (C)-Ce)alkyl-CO-O-, (C;-
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Cs)alkoxy-CO-, (C,-Cs)alkoxy-CO-(C,-Cs)alkyl, carbamoyl, mono- or di(C;-

Ce)alkylcarbamoyl or oxo;

Ry is hydroxy, (C;-Cs)alkyl, halogen, NHj, NO;, (C3-Cs)cycloalkyl,
hydroxy(C,-Ce)alkyl, halo(Cl-_Cs)alkyl, ﬁnino(C 1-Ce)alkyl, mono- or di(C,-
Cs)alkylamino, mono- or di(C;-Cs)alkylamino(C-Cglalkyl, (C;-Cg)alkoxy, (C;-
Cs)alkoxy(C;-Cg)alkyl, carboxyl, (C,-Ce)alkyl-CO-, (C,-Cg)alkyl-CO-O-, (C;-
Cs)alkoxy-CO-, (C;-Cs)alkoxy-CC-(C,-Cg)alkyl, carbamoyl mono- or di(C,-
Cs)alkylcarbamoyl or oxo; '

Rys is H, (C,-Ce)alkyl, (C2-Ce)alkenyl, hydroxy(C:-Ce)alkyl, (C)-
Ce)alkoxy(C,-Ce)alkyl, hydroxy(C,-Ce)alkoxy(C;-Ce)alkyl, halo(C,-Cs)alkyl,
amino(C,-Cg)alkyl, mono- or di(C; -Cs)alkylamino(C,-Cg)alkyl, (C;-Cs)alkyl-CO-,
(C1-Ce)alkyl-CO-O~(C)-Ce)alkyl, (C-Cs)alkoxy-CO-, (C-Ce)alkoxy-CO-(C;-
Cglalkyl, (C,-Cg)alkoxy-CO-(C;-C¢)alkoxy(C\-Ce)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoyl or carboxyl;

Ri¢ is H or {C,-Cg)alkyl;

Ry and Rg are attached to the carbon ring atoms, which are adjacent;

m is 0 to 2; and - '

ris 1 to 3;
or a pharmaccutically acceptable salt and ester thereof, with the provisos, that

the compound is not 10-methyl-5,7,7a,8,9,10,11,11a,11b,12-decahydro-6H-6a,12-
diaza-indeno[1,2-a]fluorene; 3-hydroxy-1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahydro-
6a,13-diaza-indeno[ 1,2-c]phenanthrene-4-carboxylic acid methyl ester; methyl-3-
ethyl-1,2,3a2,4,6,7,12b,1 2c-octahydro-3H,l2H-indolo[2,3-g]cyclopent[a]indolizin-e-z-
carboxylate; methyl-1,2,3a.4,6,7,12b, 12c-octahydro-3H, 1 2H-indolo[2,3-
gJcyclopent[a]indolizine-2-carboxylate or 12¢c-cthyl-1,3a,4,6,7,12b,12c-octahydro-
cyclopent([1,2]indolizino[8,7-b]indol-3(2ZH)-one.

27. A compound according to claim 26, wherein ris 1 and R; is H, hydroxy, (C;-
Ce)alkyl or hydroxy(C,-Cg)alkyl.

28. A compound according to any one of claims 26 or 27, wherein the compound
is 3,4,4ap,5,6,7,8,13,13bB,13ca-decahydro-2H-6a,13-diaza-indeno[1,2-
cJphenanthren-1-one, 1,2,3,4,5,6,7,8,13,13b-decahydro-6a,13-diaza-indeno[ 1,2-
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c]phenanthrene, acetic acid 1a,2,3,4,4ap,5,6,7,8,13,13bB,13ca-dodecahydro-6a,13-

diaza-indeno{1,2-c]phenanthren-1-yl ester or acetic acid
1B,2,3,4,428,5,6,7,8,13,13bB,13ca-dodecahydro-6a,13-diaza-indenof 1,2-
c)Jphenanthren-1-yl ester.

29. A compound of formula ID

wherein,

X is NRy;

Ry is H;

Z is -CH-(CHj)n-;

nis0;

R, is hydroxy, (Ci-Cs)alkyl, (Ci-Ce)alkoxy, halogen, halo(Cy-Ce)alkyl, (C;-
Cs)alkoxy-CO-, CN, NO;, NH;, mono- or di(C,-C¢)alkylamino or carboxyl;

R; is H, hydroxy, (C;-Cg)alkyl, (Cz-Ce)alkenyl, hydroxy(C:-Cg)alkyl, (C;-
Cs)alkoxy, (Ci-Cs)alkoxy(C,-Cg)alkyl, hydroxy(C,-Cs)alkoxy(C,-Cg)alkyl, (C-
C;)cycloalkyl, (C3-Cr)eycloalkyl(C,-Ce)alkyl, aryl, aryl(C)-Ce)alkyl, aryloxy,
aryl(C-Ce)alkoxy, aryloxy(Ci-Ce)alkyl, aryl(C)-Ce)alkoxy(Cy-Ce)alkyl, halo(C)-
Cs)alkyl, NH;, amino(C,-Cs)alkyl, mono- or di(C,-C¢)alkylamino,mono- or di(C;-
Ce)alkylamino(Cy-Cs)alkyL, (C;-Cealkyl-CO-, (C;-Ce)alky}-CO-O-, (C;-Ca)alkyl-
CO-0-(C;-Celalky), (Ci-Cg)alkoxy-CO-, (Cy-Ce)alkoxy-CO-(C;-Cy)alkyl, (C;-
Ce)alkoxy-CO-(C,-Cg)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl, carboxyl or (C,-Cs)alkyl-S-(C)-Ce)alkyl, wherein the said (C;-
C)eycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (Ci-Cs)alkyl, halogen, (C,-Cs)alkoxy, NH,, CN or

O
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NO,, or one of R; or Ry and Rs together forn a bond between the ring atoms to

which they are attached,;

R4 is H, hydroxy, (C,-Ce)alkyl, hydroxy(C,-Cs)alkyl, (C;-Cs)alkoxy or (C,-
Ce)alkoxy(Ci-Cs)alkyl;

Rs is H, hydroxy, (Ci-C)alkyl, (Cz-Cs)alkenyl, (C;-Cs)alkoxy, (C;-
Cs)alkoxy(Ci-Cs)alkyl, (C3-Cr)ecycloalkyl, (C3-Cy)eycloalkyl(Cy-Cg)alkyl, aryl,
aryl(C)-Ce)alkyl, aryloxy, aryl(C)-Ce)alkoxy, aryloxy(C)-C)alkyl, aryl(C-
Cs)atkoxy(Ci-Cs)alkyl, halo(Cl-Cg)a_Jkyl, (C1-Cg)alkyl-CO-0-, (C)-Cg)alkyl-CO-O-
(C,-Ce)alkyl, (C,-Cg)alkoxy-CO-(C,-Cs)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or
di(C)-Ce)alkylcarbamoyl, carboxyl or (C,-Cs)alkyl-S{C;-Cs)alkyl, wherein the said
(C3-Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cg)alkyl, halogen, (C,-Ce¢)alkoxy, NH,, CN or
NO,, or R, and R; form, together with the carbon ring atoms to which thc.y are
attached, 2 condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Rg cach independently being hydroxy, (C,-Cg)alkyl,
halogen, NHaz, NO,, (C;3-Ci)cycloalkyl, hydroxy(C;-Ce)alkyl, halo{C,-Cs)alkyl,
amino(C,-Ce¢)alky], mono- or di(C,-Cs)alkylamino, mono- or di(C,-

. Ce)alkylamino(C,-Cgs)alkyl, (Ci-Ce)alkoxy, (Cl-Cs)a]kOXY(CrC‘)ﬂkyl, carboxyl,

20

25

30

(C1-Ce)alkyl-CO-, (C,-Cs)alkyl-CO-O-, (C-Cg)alkoxy-CO-, (C,-Cs)alkoxy-CO-(C;-
Cg)alkyl, carbamoy! mono- or di(C,-Cjs)alkylcarbamoy! or oxo; _

R is H, hydroxy, (C,-Ce)alkyl, (C;-Cs)alkoxy or (C,-Cs)alkoxy(C,-Cs)alkyl
or Rg forms 2 bond between the ring atom to which it is attached and the ring atom to
which R is attached,;

R0 is hydroxy, (C-Cg)alkyl, halogen, NH;, NO,, (Cs-Cs)cycloalkyl,
hydroxy(C;-Cs)alkyl, halo(C;-Cs)alky!, amino(C,-Cg)alkyl, mono- or di(C;-
Cé¢)alkylamino, mono- or di(C;-Ce)alkylamino(C;-C)alkyl, (C;-C¢)alkoxy, (C;-
Cs)alkoxy(C,-Cs)alkyl, carboxyl, (C,-Cs)alkyl-CO-, (C;-Ce)alkyl-CO-O-, (C;- -~
Ce)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C)-Ce)alkyl, carbamoyl, mono- or di(C;-
Cs)altkylcarbamoyl or oxo;

R,s is H, (C1-Cs)alkyl, (C2-Cs)alkenyl, hydroxy(C;-Cs)alkyl, (C;-
Cs)alkoxy(C,-Cs)alkyl, hydroxy(C,-Cs)alkoxy(C,-Ce)alkyl, halo(C,-Cs)alkyl,
amino(C 1-Cs)alkyl, mono- or di(C,-Cg)alkylamino(C,-Cg)alkyl, (C,-Cs)alky!-CO-,
(C)-Ce)alkyl-CO-0-(C,-Cg)alkyl, (C,-Cg)alkoxy-CO-, (C,-Cs)alkoxy-CO-(C)-
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Cs)alkyl, (C,-Cs)alkoxy-CO-(C I-Cg)alkox-;s(Cng)alkyl, carbamoyl, mono- or di(C)-
Ce)alkylcarbamoyl or carboxyl;

Ri¢ is H or (C)-Cg)alkyl;

R and Ry are attached to the carbon ring atoms, which are adjacent;

m is 0 to 2; and

tis 0to 3;
or a pharmaceutically acceptable salt and ester thereof, with the provisos, that

the compound is not 1,2,3,4,4a,5,6,11,11b,12,13,13a-dodecahydro-4b,11-diaza-
indenof2,1-a]phenanthrene; 1,2,3,4,4a,5,6,11,11b,12-decahydro-4b, 1 1-diaza-
indeno{2,1-c]lphenanthrene; 9-methoxy-1,2,3,4,4a,5,6,11,11b,12-decahydro-4b,11-
diaza-indeno[2,1-a]phenanthrene or 1-hydroxy-1,2,3,4,48,5,6,11,11b,12,13,13a-
dodecahydro-4b, 1 1-diaza-indeno(2,1-a]phenanthrene-2-carboxylic acid methyl ester.

30. A'coxﬁpound of formula IE

wherein,

X is NRy;

Ry is H;

Z is -CHR¢-(CH3)n- or a single bond;

R, is hydroxy, (C;-Cs)alkyl, (C;-Cs)alkoxy, halogen, halo(C)-Cg)alkyl, (C;-
Cs)alkoxy-CO-, CN, NO,, NH2, mono- or di(Ci-Cg)alkylamino or carboxyl;

R; is H, hydroxy, (C,-Cs)alkyl, (Cz-Cs)alkenyl, hydroxy(C;-C)alkyl, (C;-
Cs)alkoxy, (Ci-Cs)alkoxy(C;-Cs)alkyl, hydroxy(C,-Ce)alkoxy(C,-Cs)alkyl, (C;-
C;)cycloalkyl, (C3-Cr)cycloalkyl(C;-Cg)alkyl, aryl, aryl(C;-Cg)alkyl, aryloxy,
aryl(C)-Ce)alkoxy, aryloxy(C,-Cs)alkyl, aryl(C,-Cs)alkoxy(C;-Cs)alkyl, halo(C;-
Cs)alkyl, NH;, amino(C,-Cg)alkyl, mono- or di(C,-Ce)alkylamino,mono- or di(C,-

O
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Cs)alkylamino(C;-Cg)alkyl, (C;-Cg)alkyl-CGO-. (Ci-Cg)alkyl-CO-0O-, (Ci-Cg)alkyl-
CO-0-(Ci-Ce)alkyl, (C;-Cs)alkoxy-CO-, (C;-Cg)alkoxy-CO-(C,-Cg)alkyl, (C)-
Cg)alkoxy-CO-(C,-Ce)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl, carboxyl or (C,-Ce)alkyl-S-(C,-Ce)alkyl, wherein the said (C;-
Cy)cycloalky! or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Cg)alkyl, halogen, (C;-C¢)alkoxy, NH;, CN or
NO,, or one of R; or R4 and Rg together form a bond between the ring atoms to
which they are attached; .

R4 is H, hydroxy, (Ci-Cg)alkyl, hydroxy(C;-Cg)alkyl, (C,-Cs)alkoxy or (C;-
Ce)alkoxy(C,-Cs)alkyl;

Rs is H, hydroxy, (C,-Ce)alkyl, (C2-Cs)alkenyl, (C-Ce)alkoxy, (C;-
Ce)alkoxy(C)-Ce)alkyl, (C3-Cr)eycloalkyl, (Cs-Crleycloalkyl(Cy-Celalkyl, aryl,
ary}(C1-Cs)alkyl, aryloxy, aryl(Ci-Cs)alkoxy, aryloxy(C:-Ce)atkyl, aryl(Cy-
Ce)alkoxy(C;-Ce)alkyl, halo(C,-Ce)alkyl, (Ci-Cg)alkyl-CO-O-, (C;-Ce)alkyl-CO-O-
(C1-Ce)alkyl, (C;-Cs)alkoxy-CO-(C,-Cg)alkoxy(C,-Cs)alkyl, carbamoyl, mono- or
di(C,-Ce)alkylcarbamoyl, carboxyl or (C i-Ce)alkyl-S{C,-Ce)alkyl, wherein the said
(C3-Cy)cycloalky! or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (Ci-Cg)alkyl, halogen, (C,-Cs)alkoxy, NHa, CN or
NO,, or R4 and R; form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted |
with 1 to 3 substituent(s) Ry each independently being bydroxy, (C;-Cg)alkyl,
halogen, NH3, NO,, (C;-C;)cycloalkyl, hydroxy(C;-Cs)alkyl, halo(C,-Cs)alkyl,

' almino(C;-Ce)alkyl, mono- or di(C)-Cg)alkylamino, mono- or di(C,-

Ce)alkylamino(C,-Ce)alkyl, (C,-Ce)alkoxy, (C)-Cs)alkoxy(C,-Cs)alkyl, carboxyl,
(C1-Ce)alkyl-CO-, (C,-Ce)alkyl-CO-O-, (C1-Cg)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C)-
Cs)alkyl, carbamoyl mono- or di(C,~Cg)alkylcarbamoyl or oxo;

Re is H, hydroxy, (C,-Ce)alkyl, (Ci-Ce)alkoxy or (Ci-Cg)alkoxy(C;-Cq)alkyl
or Rg forms a bond between the ring atom to which it is attached and the- ring atom to
which Ry is attached, '

Rz is H, hydroxy, (C;-Cs)alkyl, hydroxy(C,;-Cs)alky!l, (C,-Cs)alkoxy or (C,-
Cs)alkoxy(C,-Ce)alkyl;

" Rgis H,hydroxy, (Ci-Ce)alkyl, hydroxy(C,-Ce)alkyl, (C-Ce)alkoxy or (C;-
Cé)alkoxy(Ci-Ce)alkyl or, only when n is 0, R; and Ry form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated .

mﬁ e Y I
:&] Pt ar
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carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) Rm each

independently being hydroxy, (C;-Cs)alkyl, halogen, NHz, NO,, (C3-Cs)cycloalkyl,
hydroxy(C,-Cg)alkyl, halo(C,-Cs)alkyl, amino(C,-Cg)alkyl, mono- or di(C,-
Cs)alkylamino, mono- or di(C,-Cs)alkylamino(C;-Ce)alkyl, (C,-Cg)aikoxy, (C,-
Cs)alkoxy(C,-Ce)alkyl, carboxyl, (C;-Ce)alkyl-CO-, (C,-Cs)alkyl-CO-O-, (C;-
Celalkoxy-CO-, (C-Ce)alkoxy-CO-(Cy-Ce)alkyl, carbamoyl, mono- or di(C;-
Cg)alkylcarbamoy! or oxo;

Rus is H, (C1-Cg)alkyl, (C;-Cs)alkenyl, hydroxy(Ci-Cgalkyl, (C;-
Cs)alkoxy(C,-C¢)alkyl, hydroxy(C,-Cs)alkoxy(C,-Cs)alkyl, halo(C;-Ce)alkyl,
amino(C,-Cs)alkyl, mono- or di(C,-Cs)alkylamino(C,-Cs)alkyl, (C,-Cg)alkyl-CO-,
(C1-Ce)alkyl-CO-0-(C,-Cy)alkyl, (C;-Cs)alkoxy-CO-, (C-Cs)alkoxy-CO-(C; -
Cs)alkyl, (Ci-Cs)alkoxy-CO-(C)-Cs)alkoxy(Ci-Ce)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl or carboxyl;

R|5 isHor (C.-Cg)a]kyl;
Ry and Rg are attached to the carbon ring atoms, which are adjacent;

misOto2; and

nis 1,
or a pharmaceuticaily accéptable salt and ester thereof, with the proviso, that

the compound is not 2,3,4,5,7,8,13,13b-octahydro-2,3-diethyl-1H-
azepino[1',2":1,2]pyrido[3,4-b}indole; acetic acid 2,3,4,5,7,8,13,13b-octahydro-1H-
azepino[ 1',2":1,2]pyrido[3,4-b]indol-2-ylmethy! ester; 2,3,4,5,7,8,13,13b-octahydro-
1H-azepino[1',2":1,2]pyrido[3,4-b]indole-2-[(phenyimethoxy)methyl] or
2,3,4,5,7,8,13,13b-octahydro-1H-azepino[1',2": 1,2]pyrido[3,4-b]indole-4-ethy!-2-
[(phenylmethoxy)methyl].

31. A compound according to claim 30, wherein the compound is
2,3.4,5,7,8,13,13b-octahydro-1H-azepino[1',2":1,2]pyrida[3,4-b}indole.

32. A compound which is 2B-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-
indolo[2,3-a]quinolizine, 2a-methoxy-1,2,3,4,6,7,12,12ba-octahydro-indoio[2,3-
a]quinolizine, 1a-Ethyl-2a-methyl-1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-
a]quinolizin-1-ol, l1a-Isopropy!-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-
alquinolizin-1-ol, (-)-1a-isopropyl-1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-
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alquinolizin-1-ol, (+)-1a-isopropy!-1,2,3,4,6,7,12,12bf-octahydroindolo[2,3-

a]quinolizin-1-ol, 1B-Isopropyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-
a]quinolizine, (1a-Isopropyl-1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-a]quinolizin-
1-yl)-methanol, (1a- n-Propyi-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-
a]quinolizin-1-yl)}-methanol, 2-(1cx,2,3,4,6,7,12,12bB-Octahydro-indolo[2,3-
a]quinolizin-1-yl)-butan-2-ol, 1-(1,2¢,3,4,6,7,12,12ba-Octahydro-indolo{2,3-
a)quinolizin-2-yl)-propan-1-o), 2-(1a,2,3,4,6,7,12,12bB-Octahydro-indolo[2,3-
a]quinolizin-1-yl)-propan-2-ol, 1-s-Butyl-1,2,3,4,6,7,12,12bf-octahydroindolo[2,3-
a)quinolizin-1-ol, 1-Cyclohexyl-1,2,3,4,6,7,12,12bB-octahydroindolof2,3-
a]quinolizin-1-ol, 9-Fluoro-1a-isopropyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-
a]quinolizin-1-ol, (1a-Methyl-1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a}quinolizin-
1-yI)-methanol, (-)-(1a-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
a]quinolizin-1-yl)-methanol, (+)-(1a-Methyl-1,2,3,4,6,7,12,12bp-
octahydroindolo[2,3-a]quinoliziri-1-yl)}-methanol, (la—Ethyl-l,4.6,7,lZ,leB-
hexahydroindoio[2,3-a]quinolizin-1-yl)-methanol, 3B,4a-Dimethyl-
1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-g]quinolizine, (1,2a,3,4,6,7,12,12ba-
Octahydroindolo[2,3-g]quinolizin-z-yl)-propan-2-ol, (1,2a,3,4,6,7,12,12bp-
Octahydroindolo{2,3-a}quinolizin-2-yl)-propan-2-0l, (2a-Ethyl-1,2,3,4,6,7,12,12bc-
octahydroindolo[2,3-a]quinolizin—2--yl)-m;athanoI, (2a-Ethyl-1,2,3,4,6,7,12,12bp-
octahydroindolo{2,3-a]quinolizin-2-yl)}-methanol, (1-aEthyl-1,2,3,4,6,7,12,12b8-
octahydroindolo[2,3-a]quinolizin-1-ylmethoxy)-acetic acid ethyl ester, 1-(2a-~ethyl-
1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-yl)-ethanone, 1-(2a-ethyl-
1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a)quinolizin-2-yl)-ethanol, 2-(2a-ethyl-
1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-yl)-propan-2-ol, 2-(3-ethyl-
1,2a,3c,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-yl)-propan-2-ol, (3-
ethyl-2-methyl-1a,28,3B,4,6,7,12,12bf-octahydro-indolo[2,3-2]quinolizin-1-yl)-
methanol, 3-ethyl-1,2-dimethyl-1a,28,3p,4,6,7,12,12bp-octahydro-indolo{2,3-
alquinolizine, 1,2-dimethyl-1,2,3,4,6,7,12,12bf-octahydro-indolof2,3-a]quinolizin-
1B-ol, (1-ethyl-2-methyi-1p,2B,3,4,5,7,12,12ba-octahydro-indolo[2,3-e]quinolizin-
3-yl)-methanol, 1-B-Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12bB-octahydro-

indolo{2,3-a]quinolizine-6p-carboxylic acid methyl ester,
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5,6,7.74p,8,9,10,11,11af, 1 1ba-Decahydro-12-oxa-62-aza-indeno[1,2-2]fluorene,

2,3,4,4ap,5,6,7,8,13bp,13cp-Decahydro-1H-13-oxa-6a-aza-indeno[ 1,2-
c]phenanthrene, 2,3,4,4af,5,6,7,8,13ba, 1 3cB-Decahydro-lH-l3;oxa-6a-aza-
indeno[1,2-c]phenanthrene, 2,3,4,4ap,5,6,7,8,13,13bB-decahydro-1H-6a,13-diaza-
indeno[1,2-c]phenanthren-13cB-ol, (-)-2,3.4,4aB,5,6,7,8,13,1 3bB-decahydro-1H-
6a,13-diaza-indeno[ 1,2-c)phenanthren-13cB-ol, (+)-2,3,4,4aB,5,6,7,8,13,13bp-
decahydro-1H-6a,13-diaza-indeno[ 1,2-c]phenanthren-13cB-ol,
(2,3,4,4aB,5,6,7,8,13,13bp-Decahydro-1H-6a,13-diaza-indenof[ 1,2-c]phenanthrenyl)-
13cB-methanol or 5,6,7,7a,11,11b,12-Decahydro-6a,12-diaza-indeno[ 1,2-a)fluoren-

I1a-ol.

33. A pharmaceutical composition comprising at least one compound according
to any one of claims 15 to 32 and a pharmaceutically acceptable diluent, carrier

and/or excipient.

34. A compound according to any one of claims 15 to 32 foruse as a

' medicament.

35. A method for the treatment of a disease or condition where an antagonist of
alpha-2 adrenoceptors is indicated to be useful, which c'ornprises administering to a
mammal in need of the treatment an effective amount of at least one compound

according to claim 1.

O

O
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Continuation of Box 1.1

Claims Nos.: 35

Claim 35 relates to a method of treatment of the human or animal body by
surgery or by therapy/a diagnostic method practised on the human or
animal body Rule 39.1(iv). Nevertheless, a search has been executed for
this claim. The search has been based on the alleged effects of the

compound/composition.

Continuation of Box 1.2

Claims Nos.: 1-35

The expressions "diseases or conditions where antagonists of
alpha-2-adrenoreceptors are indicated to be useful® in claims 1-10,
*disorder of the central nervous system" and "lipolytic disorders® in
claim 11, "movement disorder® in claim 12, "for use as a selective

. alpha-2C antagonist” in claim 13 and “mental disorders propagated by
stress” in claim 14 may relate tc a large nuwber of different disorders -
and conditions which cannot be clearly defined by these expressions. The
claims are in violation with the requirements of Article 6 PCT that
claims shall be clear and concise. The search has therefore been 1imited
to the other, more clearly defined, diseases and groups of diseases
mentioned in the present claims 11-12 and 14.

The initial phase of the search revealed a very large number of documents
relevant to the issue of novelty. So many documents were retrieved that
it is impossible to determine which parts of the claims may be said to
define subject-matter for which protection might legitimately be sought
(Article 6 PCT). For these reasons, a meaningful search over the whole

breadth of the claims is impossible.
Consequently, the search has been restricted to:

claims 1-15 related to the compourids of claims 15-32,

claims 16, 18-20, 22, 24-29 and 31-32,

claim 30 for Z = -CHR8-(CH2)n- and -

claims 33-34 related to the compounds of claims 16, 18-20, 22, 24-29,
31-32 and claim 30 for Z = -CHR8-(CHZ)n-.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has_been established need not be the subject of an
international preliminary examination (Rule 66.1{e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority jis normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 1l procedure.
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ORION CORPORATION et al.

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary examination report and its annexes, if any, established on the international

application.

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for

communication to all the elected Offices.

3. Where required by any of the elected Offic.2¢, the Intemational Bureau will prepare an Fnglish translatlon of
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translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (see also the reminder sent by the Intemational Bureau with Form PCTAB/301).
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must contain a translation of any annexes to the intemational preliminary examinatios report. It is the
applicant's responsibility to prepare and furnich such translation directly to each elected Office concerned.
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The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability described in Article 33(2) to (4) mersly serve the purposes of international
preliminary examination and that “any Contracting State may apply additional or different criteria for the
purpases of deciding whether, in that State, the claimed inventions is patentable or not® (see also Article
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enabling disclostire, clarity and support for the: claims.
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L
1.

Basis of the report

With regard to the elements of the intemational application {Replacement shests which have been fumished to
the receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed"
and are not annexed lo this report since they do not contain amendments (Rules 70.16 and 70.17)):.

Description, Pages
1, 23-50 as originally filed
2-22, 51-59 received on 02.04.2004 with letter of 01.04.2004

Claims, Numbers
1-35 raceived on 02.04.2004 with letter of 01.04.2004

Drawings, Sheets
15-556 received on 02.04.2004 with letter of 01.04.2004

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

These elements were available or furnished to this Authority in the following language: , which is:

O 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 fumished for the purposes of international preliminary examination (under
Rule 55.2 and/or 55.3). R

With regard to any nucieotide and/or amino acid sequence disclosed in the intemational application, the
international preliminary examination was carriad out on the basis of the sequence listing:

contained in the international application in written form.

filed togsether with the international application in computer readable form.
fumished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

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

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been furnished. .

O Ooooaao

The amendments have resulted in the cancellation of:

0 the description, pages:
O the claims, Nos.:
O the drawings, sheets:

Form PCTAPEA/409 {January 2004)
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5. O This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Any njplacemenr sheet coniaining such amendments must be referred lo under item 1 and annexed to this .
report.

6. Additional observations, if necessary:

lll. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

1. 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 examined in respect of:

D the entire intemationai application,
K& claims Nos. 35

because: -

& the said internationa! application, or the said claims Nos. 35 relate to the following subject matter which
does not require an intemnational preliminary examination (specify):

see separate sheet

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

O the claims, or said claims Nos. are so inaclequately supported by the description th:t no meaningful opinion
could be formed. .

O no intemational search report has been established f_or the said claims Nos.

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/
or amino acid sequence 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 computer 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 applicability;
citations and explanations supporting such statement

1. Statement
Noveity (N) Yes: Claims 1-35 under proviso
No: Claims
Inventive step (IS) Yes: Claims
No: Claims 1-35
Industrial applicability (1A) Yes: Claims 1-34

No: Claims

2. Citations and expianations

Form PCTAPEA/409 (January 2004)
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POINT I

The claimed matter satisfies the requirements of Art 34 (2) (b) , last sentence PCT.

POINT lil.

For the assessment of the presently worded claim 35 on the question whether it is
industrially applicable, no unified criteria exist in the PCT. The patentability can also be
dependent upon the formulation of the claims. The EPQ, for example, does not recognise
as industrially applicable claims to the use of a compound in medical treatment, but will al-
low, however, claims to a known compound for first use in medical treatment and the use
of such a compound for the manufacture of a new medical treatment.

POINT V.

The following documents , quoted in tha 1.S.R., have been considered as relevant for the
examination of the present application . Their numbering will be adhered to for the rest of

the procedure.

(1) US-A-4 686 226, cited in the: application. .

(2) EP-A-0213793.

(3) US-A-3 492 303, cited in the.application.

(4) EP-A-0 130 823.

(5) Joumal of Computer aided Molecular Design (1999), 13(1) , pp. 69-78.

(6) Chemische Berichte (1981), 114(5), pp. 1932-7.

(7) Ammyanski Khimichskii Zhumal, (1978) , 31(4), 260-266.

(8) Phamacological Research (2001), 44(5) , 397-409.

(9) Baillidre's Clinical Anaesthesiology, vol. 14, no. 2, 2000, pages 285-292.
(10) Intemational Journal of Impotence Research, vol. 14, no. 1, 2002, pp.25-31.

1. Noveity.

1.1 In view of the restriction of the definitions of the radicals R; and Ry in replacement of
the original disclaimers , as presently on file in claims 1 and 15, the novelty of the
claimed matter versus the content of (1) can be acknowledged , because the

Form PCT/Separate Sheet/408 (Shest 1) (EPO-Aprll 1997)
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benzothiophene analogues of the benzofurane compounds disclosed in (1) are no
longer claimed.

1.2 Since the sulphonamide substituted compounds of (2) do not fall within the scope
of present use claim 1 or compound claim 15 and any of the other compound claims
on file , the claimed matter can be regarded a novel with respect to the content of (2).

1.3 By restricting the definitions of R, and R; when they from together a ring as in present
claims 1, 23 and 26 to definitions where said ring must now be substituted , not only
previous (original ) disclaimers of claims 23 and 26 becomes obsolste, but also the
novslty of claims 1,23 and 26 vis 4 vis the content of (3) can be acknowledged.

1.4 In view of the evidence provided by the Applicant (cf. Annex-1 of his letter dated
01.04.2004) with respect to the content of (4) , the novelty of the claims-especially
claim 26- with respect to the content of (4) can be acknowledged.

1.5 Inview of the fact that compound (6) of (5) has been properly disclaimed from claim
1, 15 (nevertheless , the orthography of the disclaimed compound of claim 1 should
be corrected : fluorine should read fluorene), the novelty of the claims vis a vis the
content of (5) can be acknowledged.

1.6 The same conclusion as for (5) can be drawn from the content of (6} , since both
compounds 7 and 8 where (and are) properly disclaimed from claim 26 (present and
original).

1.7 By restricting the definitions of R,and R; when they from together a ring as in present
claim 26 to definitions where said ring must now be substituted , not only previous
(original ) disclaimer of claim 26 which excluded already not substituted compounds
of (7) becomes obsolete, but possibly also the novelty of the claims vis & vis the
content of (7) could be acknowledged under the proviso that a translation of (7) could
possibly be provided by the Applicant at the entry of present application into the
regional proceedings .

Indeed , since the IPEA is not familiar with Russian, it might be necessary to
reexamine the novelty of the claims in view of the translation of (7) in order to
investigate the full content of that document.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997)
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1.8 Insofar as the yohimbine, efaxoran, idazoxan, atipamezole, tolazoline compounds
of (8), (9), (10) possess structural characteristics which do not fall within the scope
of the claimed matter on file , as evidenced in Annex 2 of the Applicant’s letter dated
01.04.2004, the claimed matter can also be regarded as novel with respect to the

content of (8), (9), (10) .

me e

1.9 Conclusion.

Present application deals obviously , on one hand, with the (first or second) use of
compounds which are either novel or known for the purpose to provide medicaments
for the treatment of diseases or conditions where inhibitors of a2-adrenoreceptors
are indicated to be useful and , oin the other hand, with the provision of compounds
which prima facie are novel for the same purpose.

At this stage of the proceedings it is not clear what was searched and the IPEA has
not the intention to ask for an additional search during the PCT proceedings .
Nevertheless, the Applicant is invited to reformulate to claims so as to render them
goarchable when the application will reach the regional pro:eedings.

An additional search will be asked later in the regional procaedings.

Additionally, since the main claims are associated to many disclaimers from which
some are still not linked to the prior art quoted above , the desired extension of
protection of the claims concermned is unclear in scope

The Applicant is invited to give the reasons of the existence of each of the still
unciarified provisos which are encompassed in all the main claims on file.

if the unclarified provisos are related to a prior art which was not quoted in the
Search Reports, he is also invited to name it, quote it in the description , and
possibly already discuss its content.

2. Inventiveness.

Although the novelty of the claimed matter can be clearly acknowledged under proviso (see
point 1.1.7 above}, the examination of thd inventiveness will be postponed until the entry
of the application into the regional proceedings.

However , it should already be pointed out that documents (1), (3), (5), (8), (9), (10) and
possibly (7) appear to be relevant for the examination of the inventiveness of the claims

Form PCT/Separata Sheet/403 (Sheet 3) (EPO-April 1697)
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on file, since they relate to closely structural related compounds for the same use as the
one associated to the compounds involved in the use and the compound mentioned in the

claims on file.
3. Formal Points.

3.1 The Applicant is already warmned that he might have to face a non unity objection in
the future because , even if the application deals with a single problem , the solutions
propased (the use - or the compounds ) do not necessarily have the same most relevant
prior art or necessitate the examination of a single piece of prior art under 2 (or more)
different aspects and thus those solutions (the various main claims )} might to be linked to
each other by the same inventive concept.

3.2 Presently claimed matter is considered as too broad and speculative in scope in that
it encompasses a large amount of possibilities not yet explored by the Applicant ( compare
the amount of compounds tested and those involved in the claims ).

The claimed matter should preferably be restricted to preferred embodiments which could
also be regarded as patentable in the regional proceedings to come.

3.3 Documents (2), (4),(6)-(10) should be quoted and briefly discussed in the description
when the application will enter the regional proceedings.

Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1987)
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Compounds that are non-specific to any of the ahove-mentioned alpha2

subtypes, and compounds that are specific to certain alpha2 subtypes, are already
known. For example, atipamezole is a non-specific alpﬁaz antagonist. Atipamezole
has been described in, for example, EP-A-183 492 (cf. p.13, compound XV) and
Haapalinna, A. et al., Naunyn-Schiniedeberg's Arch. Pharmacol. 356 (1997) 570-
582. U.S. Patent No. 5,902,807 describes compounds that are selective antagonists
for the alpha2C subtype and may be used in the treatment of mental illness, e.g.
mental disturbance induced by stress. Such compounds include, for example, MK-
912 and BAM-1303. Furthermore, WQ-A-99 28300 discloses substituted imidazole
derivatives having agonist-like activity for alpha2B- or iB/‘ZC-adrenoceptors. In
addition, WO 01/64645 relates to derivatives of quinoline useful as alpha2
antagonists, as well as to selective alpha2C antagonist agents. The disclosures of all
documents cited above in this paragriph are incorporated by reference herein.

Several arylquinolizine derivatives and related compounds have been
described in the literature, some of which possess valuable pharmaceutical effects.
For example, U.S. Patents No. 4,806,545 and 4,044,012 describe 1,1-disubstituted
indolo[2,3-a]quinolizidines useful as vasodilators and antihypoxic agents. Further,
substituted arylquinolizine derivatives, described for example in U.S. Patent No.
4,686,226 posscsshé alpha2-adrenoceptor antagonistic activity are useful for
cxample as antidepressant, antihypertensive, or antidiabetic agents or platelet
aggregation inhibitors. In addition, U.S. Patent No. 3,492,303 relates to indolo[2,3-
a]quinolizidines useful as central nervous system depressants. Molecular modelling
of targets fof synthesis of alphal A and alpha2 selective ligands is discussed in
Griffith, R. et al., J. Comput.-Aided Mol. Design 13 (1999) 69-78.

SUMMARY OF THE INVENTION

An object of the present invention is to pravide further antagonists of alpha2-
adrenoceptors that can be used for the treatment of diseases or conditions of the

peripheric or central nervous system where alphaz-antigonists are indicated to be

useful. Accordingly, an object of the present invention is to provide further
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compounds to be used as alpha2? antagonist agents in the treatment of mammals,

including humans and animals.

The invention also provides compounds useful as selective alpha2C
antagonist agents for the treatment of various disorders or conditions of the central
nervous system where alpha2C antagonists are indicated to be useful.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures l1a and b show the results from two separate locomotor activity tests
where the locomotor activity of mice was tested after injections of vehicle or
amphetamine (amph) (4 micromol/kg). The mice were pre—h'eated- (20 min before
amphetamine) either with vehicle, the subtype non-selective alpha2-antagonist
atipamezole (1 micromol/kg) or the alpha2C-antagonists, compound K (3
micromoVkg)(Fig a) or compound L (3 micromol/kg)(Fig b). * p<0.05, ** p<0.01
and *** p<0.001 compared to vehicle: + amph —group (1-way ANOVA + LSD —test).

Figure 2 shows alpha2-agonist-induced sedation (measured as locomotor
inhibition) in mice. The non-selective alpha2-antagonist atipamezole (At)
antagonised the sedative effects of the alpha2-subtype non-selective agonist,
dexmedetomidine (Dex; 50 nmol/kg s.c.), while the alpha2C-selective antagonists
did not have significant effects. (veh = vehicle). (***p<0.001, compared to Dex +
vehicle) ‘

Figure 3 shows the effect of the alpha2C-selective antagonists compound K
(3 micromol/kg) and compound L (3 mizromol/kg), the non-selective antagonist
atipamezole (10 micromol/kg) and the reference antidepressants desipramine (10
micromol/kg) and fluoxetine (10 micromol/kg) in the forced swimming test in rats.
All compounds, except atipamezole, increased activity (***p<0.001, compared to

vehicle).

Figures 4a and 4b show the effect of compounds K and L on the startle reflex
and its prepulse irhibition in rats. (Veh = vehicle). Asterisks as in Figure 1;
comparisons were performed between PCP (phencyclidine) + vehicle and PCP +

compounds K and L.
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Figures 5a and 5b show the effect c;‘f the non-selective antagonist atipamezole
(ati) on the startle reflex and its prepulse inhibition in rats in the prescence of
phencyclidine (PCP); (veh = vehicle). Asterisks as in Figm:e 1, compared ;6 the
vehicle + PCP —group.

DETAILED DESCRIPTION OF THE INVENTION

One embodiment of the present invention covers the use of compounds of
formula I,

wherein,

X is CR3R;y’, O, S or NR;;

Z is -CHRs-(CH3)n- or a single-bond;

R, is hydroxy, (Ci-Cs)alkyl, (Ci-Ce)alkoxy, halogen, halo(C;-Ce)alkyl, (Ci-
Cg)alkoxy-CO-, CN, NO;, NH;, mono- or di(C;-Ce)alkylamino or carboxyl;

R; and R’ are independently H, hydroxy or (C1-C¢)alkyl or R; and Ry’ form,
together with the carbon ring atoms to which they are attached, a carbonyl group;

. Ra is H, hydroxy, (C;-Cs)alkyl, (C;-C¢)alkenyl, hydroxy(C,-Cs)alkyl, (C;-
Cs)alkoxy, (Ci-Cs)alkoxy(C,-Cg)alkyl, hydroxy(C;-Cs)alkoxy(C,-Cs)alkyl, (C3-
C7)cycloalkyl, (Cy-Cr)cycloalkyl(Cy-Cy)alkyl, aryl, aryl(C,-Ce)alkyl, aryloxy,
ary)(C,-Cg)alkoxy, aryloxy(C,-Cs)alkyl, ary}(C,-Cg)alkoxy(C,-C¢)alkyl, halo(C,-
Cg)alkyl, NH;, amino(C;-Cg)alkyl, mono- or di(C;-Cg)alkylamino,mono- or di(Cl-
Ce)alkylamino(C;-Ce)alkyl, (Ci-Ce)alkyl-CO-, (Ci-Ce)alkyl-CO-O-, (C)-Ca)alkyl-
CO-0-C,-Cealkyl, (C1-Cg)alkoxy-CO-, (C,;-Cg)alkoxy-CO-(C,-Cs)alkyl, (C;-
Cg)alkoxy-CO-(C\-Cg)alkoxy(C;-C)alkyl, carbamoyl, mono- or di(C;- -
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5
Cs)alkylcarbamoyl, carboxyl or (C;-Cg)alkyl-S-(C;-Ce)alkyl, wherein the said (C;-

Cy)eycloalky! or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Cs)alkyl, halogen, (C;-Cs)alkoxy, NH;, CN or
NO,, or one of R;3 or R4 and Rg togiether form a bond between the ring atoms to
which they are attached;

R4 is H, hydroxy, (C|-C5)akaT, hydroxy(Cl-Q)alkyl, (C-Cs)alkoxy or (C,-
Cs)alkoxy(Ci-Ce)alkyl;

Rs is H, hydroxy, (C;-Ce)alkyl, (Cz-Ce)alkenyl, (C,-Ce)alkoxy, (Cs-
Celalkoxy(C,-Cs)alkyl, (C3-Cr)ecycloalkyl, (C3-Ci)cycloatkyl(C)-Ce)alkyl, aryl,
aryl(C;-Cg)alkyl, aryloxy, aryl(C,-Cs)alkoxy, aryloxy(C,-Cs)alkyl, aryl(C,-
Cs)alkoxy(C;-Cg)alkyl, halo(C;-Cg)alkyl, (C;-Ce)alkyl-CO-0O-, (C,-Cg)alkyl-CO-O-
(Ci-Ce)alky], (Cy-Ce)alkoxy-CO-(C,-Cg)alkoxy(Ci-Ce)alkyl, carbamoyl, mono- or
di(C,-Cs)alkylcarbamnoyl, carboxyl or (C)-Cs)alkyl-S<(C)-Ce)alkyl, wherein the said
(C3-C»)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cs)alkyl, halogen, (C,-Cs)alkoxy, NH;, CN or
NO,, or R4 and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven rnembered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independently being hydroxy, (C,-Cs)alkyl,
halogen, NH, NO, (C5-Cs)cycloalkyl, hydroxy(Ci-Cealkyl, halo(C,-Ce)alkyl,
amino{C;-Ce)alkyl, mono- or di(C,-Cs)alkylamino, mono- or di(C,-
Ce)alkylamino(C,-Ce)alkyl, (C, -Cg)alkoxj, (C1-Ce)alkoxy(C1-Cg)alkyl, carboxyl,
(Ci-Ce)alkyl-CO-, (Cy-Ce)alkyl-CO-0-, (C-Cs)alkoxy-CO-, (C,-Cs)alkoxy-CO-C)-
Ce)alkyl, carbamoyl mono- or di(C,-C¢)alkylcarbamoy! or oxo;

Rs is H, hydroxy, (Ci-Cg)alkyl, (C,-Cs)alkoxy or (Cy-Cs)alkoxy(C;-Cs)alky}
or R forms a bond between the ring atom to which it is attached and the ring atom to
which R; is attached; '

R; is H, hydroxy, (C,-Cg)alkyl, hydroxy(C;-Cs)alkyl, (C-Cs)alkoxy or (C;-
Cs)alkoxy(C,-Ce)alkyl; _

Rg is H,hydroxy, (C,-Ce)alkyl, hydroxy(C,-C¢)alkyl, (C;-Cs)alkoxy or (C;-
Cs)alkoxy(C,-Cg)alkyl or, only when n is 0, R; and Ry form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membereﬂ saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) Ryp each
independently being hydroxy, (C,-Cg)alkyl, halogen, NH;, NO,, (Cs-C7)cycloalkyl,
hydroxy(Ci-Ce)alkyl, halo(Ci-Ce)alkyl, amino(C)-Ce)alkyl, mono- or di(C;-

- - ""‘""l'".‘"""""?"’-._-"_‘“t‘ T g
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: 6
Cs)alkylamino, mono- or di(Cl-Clg)alkylamino(Cl-Cs)a;kyl. (C,-Ce)alkoxy, (C,-

Cs)alkoxy(C,~Cs)alkyl, carboxyl, (Ci-Ce)alkyl-CO-, (C,-Cs)alkyl-CO-O-, (C;-
Cs)alkoxy-CO-, (C;-Ce)alkoxy-CO-(C,-Cs)alkyl, carbamoyi, mono- or di(C;-
Cs)alkylcarbamoyl or oxo; B

Rys is H, (C,-Ce)alkyl, (Cz-Ce)alkenyl, hydroxy(C-Cs)alkyl, (C;-
Cs)alkoxy(C,-Cs)alkyl, hydroxy(Ci-Ce)alkoxy(C,-Cs)alkyl, halo(C;-Ce)alkyi,
amino(Cy-Ce)alkyl, mono- or di(C)-Ce)alkylamino(C;-Ce)alkyl, (C,-Cs)alkyl-CO-,
(Cy-Ce)alkyl-CO-0~(C,-Cg)alkyl, (C,-Cgalkoxy-CO-, (C1-Co)alkoxy-CO~(C;-
Ce)alkyl, (C)-Ce)alkoxy-CO-(C;-Ce)alkoxy(C;-Cs)alkyl, carbamoyl, mono- or di(C,-
Ce)alkylcarbamoyl or carboxyl;

R, is H or (C;-Cg)alkyl;

Ry and Rg are attached to the carbon ring atoms, which are adjacent;

mis0to 2; and

nisOorl, _

or a pharmaceutically acceptable salt or ester thereof, with the proviso, that

the compound is not 1,2,3,4,5,10b-bexahydro-10-thia-3a-aza-cyclopenta[a]fluorine,
for the manufacture of a medicament for the treatment of diseases or conditions

where alpha? antagonists are indicated to be effective,

In a possible subgroup of the compounds of formula I X is NR;.

In another possible subgroup of the compounds of formulaImis 0,nis 0, R,
is H, Ry is H, hydroxy, (C;-C)alkyl, hydroxy(C)-Ce)alkyl, (C;-Ce)alkoxy(C;-
Cs)alkyl, (Ca-Cr)cycloalkyl, halo(Ci-Cs)alkyl, (Ci-Ce)alkyl-CO-, (C;-Ce)alkyl-CO-
0-(C)-Ce)alkyl, (C1-Cs)alkoxy-CO- ot (Cy-Ce)alkoxy-CO-(Ci-Cs)alkyl, Ry is H,
hydroxy, (Ci-Cs)alkyl or hydroxy(C,-Cg)alkyl, Rs is H, hydroxy, (Ci-Cs)alky! or (C;-
Ce)alkoxy, R is H or (C,-Cs)alkyl and R; is H, (C,-Cs)alkyl or hydroxy(C;-Ce)alkyl.

In another pc;ssible subgroup of the compounds of formula I R; is H or (C,-
Cs)alkyl and R, is hydroxy or hydroxy(C,-Cs)alkyl.

In another possible subgroup of the compounds of formula I R4 and R; form,
together with the carbon ring atoms to which they are attached, a condensed six

membered saturated carbocyclic ring.
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In another possible subgroup of the compounds of formula I R4 and R
together form a bond between the ring atoms to which they are attached or Rg forms
a bond between the ring atom to which it is attached and the ring atom to which Ry is

attached. .

In a further possible subgroup of the compounds of formula I the compound
is 1a-ethyl-1,2,3,4,6,7,12,12bB-octahydro-indolo{2,3-a]quinolizin-1-ol, (1p-ethyl-
1,2,3.4.6,7.12,12ba-octahydro-indolo[2,3-a]quinolizin-l-yl)—inethanol, la-Methyl-
1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a)quinolizin-1-ol, {1 a-Methyl-
1,2,3,4,6,7,12,12bp-octahydroindolo{2,3-a]quinolizin-1-yl}-methanol or
3,4,4aB,5,6,7,8,13,13bB, 13ca-decabydro-2H-6a,1 3-diaza-indeno[1,2-clphenanthren-

l-one.
In_i-mother possible subgroup of the compounds of formula I X is CR;R;’.
In a further possible subgroup of the compounds of formula I X is S.
In yet another possible subgroup of the compounds of formula I X is O.

When X is O, one possible subgroup of the cOmpbunds of formula I includes
Rs and R as defined in the descripticn of the use of the compounds of formula 1

above.

~ Another possible subgroup of the compounds of formula I when X is O is
where R; is H, hydroxy, (C)-Ce)alkyl, (C2-Cs)alkenyl, (C,-Ce)alkoxy, (Ci-
Cs)alkoxy(C,-Ce)alkyl, (C3-Cr)eycloalkyl, (Cs-Co)cycloalkyl(Cy-Ce)alkyl, aryl,
aryl(C1-Cg)alkyl, aryloxy, aryl(C,-Cs)alkoxy, aryloxy(C,-Ce)alkyl, aryl(C,-
Cs)alkoxy(Ci-Cg)alkyl, halo(C,-Ce)alkyl, (Ci-Cs)alkyl-CO-O-, (C-Ce)alkyl-CO-O- -
(C1-Cg)alkyl, (C-Cs)alkoxy-CO-(C;-Cr)alkoxy(Ci-Cs)alkyl, carbamoyl, mono- or
di(C,-Cs)alkylcarbamoyl, carboxyl or (C,-Cg)alkyl-8-(C;-Cs)alkyl and R is H,
hydroxy, (Ci-Cs)alkyl, (C,-Cs)alkoxy or (C,-Cs)atkoxy(C,-Ce)alkyl.

Another embodiment of the invention provides new compounds of formula
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wherein,

Xis CR:R;", OorS;

Z, Ry, Ry, Ry’, Ri-Ryg, R;is and Ryg, m and n are as defined in claim 1,

or a pharmaceutically acceptabie salt or ester thereof, with the provisos, that

a) when X is O, m is 0 and n is 0, then R;-R; are not ail simultaneously
hydrogen;

b) the compound is not 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-
cyclopenta[alfluorene; 1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzofa]fluorene; 1-(1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo[a]fluoren-1-yl)-ethanone or 1,3,4,5,6,1 1b-hexahydro-2H-11-thia-
4a-aza-l?enzo[a]ﬂuorene- I-carboxylic acid methyl ester; for example

wherein X is CR;R;’; or
wherein X is O; or
wherein X is S; or

wherein R; is hydroxy, (C,-CeJalkyl, hydroxy(C;-Cejalkyl, (Ci-Co)alkoxy(C;-
Ce)alkyl, (C|-Cs)alkoxy-CQ- or (C,-Cg)alkyl-CO-O-(C;-Cs)alkyl and R, is H; (C;-
Ce)alkyl or hydroxy(C,-Cg)alkyl; or

.wherein Rj is hydroxy, hydroxy(C;-Cg)alkyl or (C,-Cs)a]koxy(Cl—Cs)alkyl
and Ry is (C.-Cs)alkyl or

wherein Ry and Rs form, together with the carbon ring atoms to which they
are attached, a condensed six membered saturated carbocyclic ring; or
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9
wherein the compound is 1a-Methyl-1,3,4,5,6,1 1b-hexahydro-2H-11-oxa-4a-

aza-benzo[a]fluoren-1-ol, ( 1a-Metl_1jl-l,3.4,5,6,l 1bp-hexahydro-2H-11-0xa-4a-aza-
benzo{a]fluoren-1-yl)-methanol, (-)-(1a-Methyl-1,3,4,5,6,11bB-hexahydro-2H-11- ' b
oxa-4a-aza-benzo[a}fluoren-1-yl)-methanol, (+)(1a-Methyl-1,3,4,5,6,11bp- o
hexahydro-2H-11-oxa-4a-aza-ben::o[a]fluoren-1-yl)-methanol, 1a-Isopropyl- -
1,3,4,5,6,11b-Hexahydro-2H-11-oxa-4a-aza-benzofa]fluoren-1-ol, 1a-Ethyl- - f
1,3,4,5,6,11bp-hexahydro-2H-11-cxa-4a-aza-benzo[a]fluoren-1-ol, (ia-Ethyl- L
1,3,4,5,6,11bp-hexahydro-2H-11-o0xa-4a-aza-benzo[a]fluoren-1-yl)-methanol, 1-
Methyl-1a,3,4,6,11bB-hexahydro-ZH=11-0xa-da-aza-benzo[a}fluorene, (i-
Hydroxymethyl-1,3,4,5,6,11b-hexahydro-2H-11-0xa-4a-aza-benzo[a]fluoren-1-yl]-
methanol, 1-Methoxymethyl-1o-methyl-1,3,4,5,6,1 1bp-hexahydro-2H-11-0xa-4a-
aza-benzo[a]fluorene, (-)-1-Methoxymethyl-la-methyl-1,3,4,5,6,1 1bp-hexahydro-
2H-11-oxa-4a-aza-benzo[a]fluorene, (+)-1-Methoxymethyl-1a-methyl-
1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene, 1o-Methyl-
1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene-1-carboxylic acid
ethyl ester, 1-Ethoxymethyl-1a-methyl-1,3,4,5,6,11bp-hexahydro-2H-11-oxa~4a-
aza-benzo[a]fluorene, (1a-Methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluoren-1-yl)-methanol, (-)-(1a-Methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl)}-methanol, (+)-(1a-Methyl-1,3,4,5,6,1 1bd-
chahydro—2H—l 1-oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, 1a—Ethyl- | _
1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-benzo[a}fluorene-1-carboxylic methyl
ester, 1-Methoxymethyl-1a-methyl-1.3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-
benzo[a]fluorene, (-)-1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-
11-0xa-4a-aza-benzo[a]fluorene, (+)- 1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 Iba--

hexahydro-2H-11-0xa-4a-aza-benzo[a]fluorene, (1a-Ethyl-1,3,4,5,6,1 1 ba-
hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene-1-yl)-methanol, acetic acid la-
Methyl-1,3,4,5,6,11bB-hexahydro-2H- 11 -oxa-4a-aza-benzo[a]flucren-1-ylmethyl
ester or ( 1a—Methyl-l,2,3,4,6,7, 12,12ba—octahydmindeno[2,l-a]quinol izin-1-yl)-
methanol.

Another embodiment of the invention provides new compounds of formula
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wherein,

X is NRy;

R; is (Ci-Cg)alkyl; -

Z, Ry, R3-Rio, Ris, Ris, m and n are as defined in claim 1,

or a pharmaceutically aéceptable salt and ester the'reof, with the provisos, that

a)

b)

when m is 0 or R, is methoxy and R4 is H or ethyl, then R; is not
methoxy-CO; '

the compound is not 12-Methyl-1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-
a]quinolizine; 1-Ethyl-12-methyl-1,2,3,4,6,7,12,12b-octahydro-
indolo[2,3-a]quinolizine; 2,3-Diethyl-12-methyl-1,2,3,4,6,7,12,12b-
octahydi'o-indolo[2,3-a]quinolizine; 12-Methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a]quinolizin-1-ol; 2-(1-Ethyl-12-methyl- '
1,2,3,4,6,7,12,12b-octahydro-indolo[ 2,3-a]quinolizin-1 -yl)-ethanol; 11-
Methy}-2,3,5,6,11,11b-hexahydro-1H-indolizino{8,7-b}indole; (11-
Methyl-2,3,5,6,11,11b-hexahydro-1H-indolizino[8,7-b]Jindol-1-y1)-
methanol; (1,11-Diethyl-2,3,5,6,11,11b-hexahydro-1H-indolizino[8,7-
bindol-1-yl)-methanol or 3-(1-ethyl-12-methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a}quinolizin-1-yl)-propionic acid methyl ester; for

example

wherein R; is hydroxy, (C;-Cg)alkyl, hydroxy(C,-Cs)alkyl or (C,-

Cs)alkoxy(Ci-Ce)alkyl and Ry is H, (Ci-Cg)alkyl or hydroxy(C.-CﬂalkyI; or




11
‘wherein the compound is ia-Ethyl-12-methyl-1,2,3,4,6,7,12bB-octahydro-

indolo[2,3-a]quinolizin-1-ol or 1c:-Ethyi-12-ethyl-1,2,3,4,6,7,12bB-octahydro-

indolo[2,3-a]quinolizin-1-ol.

Another embodiment of the invention provides new compounds of formula

IC

wherein,
X 1s NR;;
10 R:isH;
Z is -CHR3-(CH2)n- or a single bond;
nis0;
Ry, R3, Rs-Rg, Rys, Ris and m are as defined in claim 1;
ris1to 3;

15 or ai:hannaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 10-methyl-5,7,72,8,9,10,11,11a,11b,12-decahydro-6H-6a,12-
diaza-indeno[1,2-a]fluorene; 3-hydroxy-1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahydro-
6a,13-diaza-indeno(1,2-c]phenanthrene-4-carboxylic acid methyl ester; methyl-3-
ethyl-1,2,3a,4,6,7,12b,12c-octahydro-3H,12H-indolo[2,3-g]cyclopent[a]indolizine-2-

20  carboxylate; methyl-1,2,3a,4,6,7,12b,12c-octahydro-3H,12H-indolo[2,3-
glcyclopent[a]indolizine-2-carboxylate or 12c-ethyl-1,3a,4,6,7,12b,12¢-octahydro-
cyclopent[1,2]indolizino[8,7-b]indol-3(2H)-one; for example

wherein r is 1 and R; is H, hydroxy, (C,-Cg)alkyl or hydroxy(C,-Ce)alkyl; or
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wherein the compound is 3,4,4ap,5,6,7,8,13,13bp,13ca-decahydro-2H-6a, 1 3-

diaza-indeno[ 1,2-c]phenanthren-1-ore, 1,2,3,4,5,6,7,8,13,13b-decahydro-6a,13-
diaza-indeno[1,2-c]phenanthrene, acetic acid 1¢,2,3,4,4ap,5,6,7,8,13,13bp,13ca-
dodecahydro-6a,13-diaza-indeno[1,2-c]phenanthren-1-yl ester or acetic acid

1 B,2,3,4,4ab,5,6.7.8, 13,13bp,13co:-dodecahydro-6a,13-diaza-indeno[1,2-
c]phenanthren-1-yl ester.

Another embodiment of the invention provides new compounds of formula

wherein,

X is NRy;

R is H;

Z is -CH-(CH3)n-;

nis0;

Ry, Ry-Rig Ris, Ris and m are as defined in claim 1;

tisOto 3;

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 1,2,3,4,4a,5,6,11,11b,12,13,13a-dodecahydro-4b,11-diaza-
indeno[2,1-a)phenanthrene; 1,2,3,4,4a;5,6,11,11b,12-decahydro-4b, 1 1-diaza-
indeno[2,1 -d]phenanthrene; 9-methoxy-1,2,3,4,4a,5,6,11,11b,12-decahydro-4b,11-
diaza-indeno[2,1-a]phenanthrene or 1-hydroxy-1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahydro-4b,11-diaza-indeno(2,1 -a'_]phenanthrene—Z-carbonIic acid methyl ester.

Another embodiment of the invention provides new compounds of formula

IE:
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wherein,
Xis NR;;
R, is H;
Z, Ry, R3-Rig, Ris, Ris and m are as defined in claim 1;
nisl,

or a pharmaceutically acceptable salt and ester thereof, with the proviso, that
the compound is not 2,3,4,5,7,8,13,13b-octahydro-2,3-diethyl-1H- _
azepino[1',2":1,2]pyrido[3,4-b]indole; acetic acid 2,3,4,5,7,8,13,13b-octahydro-1H-
azepino[1',2":1,2]pyrido{3,4-b)indol-2-ylmethyl est&; 2,3,4,5,7,8,13,13b-octahydro-
1H-azepino[1',2":1,2]pyrido[3 ,4-b]indole—2-[(phenylmethoxy)meihyl] or
2,3,4,5,7,8,13,13b-octahydro-1H-azepino[1',2": 1,2 ]pyrido[3,4-blindole-4-ethyl-2-
[(phenylmethoxy)methyl]; for example '

wherein the compound is 2,3,4,5,7,8,13, l3b—00tahydro—1H;
azepino[1',2":1,2]}pynido[3,4-b]indole.

Another embodiment of the invEntion provides new compounds which are
2p-Methoxy-1,2,3,4,6,7,12,1 2ba-odtahydro-indolo[ﬁ,3 -a]quinolizine, 2a-methoxy-
1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizine, 1a-Ethyl-2a-methyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo{2,3-a]quinolizin-1-ol, 1a-Isopropyl-

- 1,2,3,4,6,7,12,12bB-octahydro-indolo{2,3-alquinolizin-1-ol, (-)-1a-isopropyl-

1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-alquinolizin-1-ol, (+)-1 a-isopropyl-
1,2,3,4,6,7,12,12bB-octahydroindolo{2,3-alquinolizin-1-ol, 1B-Isopropyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizine, (1c-Isopropyl-
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14
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-yl)-methanol, (1a- n-

Propyi-1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-a]quinolizin-1-yl)-methano], 2-
(1a,2,3,4,6,7,12,12bp-Octahydro-indolo{2,3-a]quinolizin-1-yl)-butan-2-ol, 1-
(1,20,3,4,6,7,12,12ba-Octahydro-indolof2,3-a]quinolizin-2-yl)-propan-1-ol, 2-
(1,2,3,4,6,7,12,12bB-Octahydro-indolo{2,3-alquinolizin-1-yl)-propan-2-0}, 1-5-
Butyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1-ol, 1-Cyclohexyl-
1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a)quinolizin-1-ol, 9—Elmm- la-isopropyl-
1,2,3.4,6,7,12,12bB-octahydro-indolof2,3-ajquinolizin-1-ol, (la-Methyl-
1,2,3,4,6,7,12,1Zbﬂ-octahydmindolo[2,3-a]quinolizin-1-yl)-mMol, ()(la-
Methyl-1,2,3,4,6,7,1 2,1ZbB-octahytlr;indolo[2,3-a]quinolizin—l-yl)-methanol, -
(la-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo(2,3-alquinolizin-1-yl)-methanol,
(1a-Ethyl-1,4,6,7,12,12bB-hexahydroindolo[2,3-a]quinolizin-1-yl)-methanol, 3p,4a-
Dimethyl-1,2,3,4,6,7,12,12bB-octahydroindolo{2,3-g]quinolizine,

(1,20,3,4,6,7,12,1 2ba-0ctahydroindolo[2,3-a]quinolizin-Z-yl)—propﬁn—Z-ol,
(1,2a,3,4,6,7, 12.lZbB-Octahydmindolo[Z,B-:a]quinolizin-2-yl)-propan—2-ol, Ra-
Ethyl-1,2,3,4,6,7,12,12ba-octahydroindolo{2,3-a]quinolizin-2-yl)-methanol, (2c-
Ethyl-1,2,3.4,6,7,12, lébB-octahydroindolp[2,3-a]qnﬁnolizin-z-yl)-memanol, (1-
aEthyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1-ylmethoxy)-acetic
acid ethy] ester, 1-(2a-ethyi-1,2,3,4,6,7,12,12ba-octahydro-indolo{2,3-g)quinolizin-
2-yl)-ethanone, 1-(2a-ethyl-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-
2-yl)-ethanol, 2-(2a-ethyl-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-
yl)-propan-2-ol, 2-(3-ethyl-1,20,30,4,5,7,12,12ba-octahydro-indolof2,3-
a)quinolizin-2-yl)-propan-2-ol, (3-ethyl-2-methyl-1a,28,38,4,6,7,12,12bB-
octahydro-indolo[2,3-a]quinolizin-1-y])-methanol, 3-ethyl-1,2-dimethyl-
1a,2B,38,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizine, 1,2-dimethyl-
1,2,3,4,6,7,12,l2bB—octahyd:o-indolo[2,3—a]quinolizin—lBTOI, (1-ethyl-2-methyl-
1B,2B,3B,4,6,7,12,12ba-octahydro-indolo{2,3-a]quinolizin-3-yl)-methanol, 1-f-
Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12bp-actahydro-indolo[ 2,3-a]quinolizine-
6p-carboxylic acid methy! ester, 5,6,7,7aB,8,9,10,11,11ap, 1 1ba-Decahydro-12-oxa-
6a-aza-indeno[ 1,2-a)fluorene, 2,3,4,4aB,5,6,7,8,13bB,13cB-Decahydro-1H-13-0xa-
6a-aza-indeno[1,2-c]phenanthrene, 2,3,4,4aB,5,6,7,8,13ba,13cp-Decahydro- 1H-13-
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oxa-6a—aza—mdeno[l ,2-c]phenanthrene, 2,3,4,4aB,5,6,7,8,13,13bB-decahydro-1H-

6a,13-diaza-indeno[ 1,2-c]phenantiaren-13¢p-ol, (-)-2,3,4,4aB,5,6,7,8,13,13bp- .
decahydro-1H-6a,13-diaza-indeno[1,2-c]phenanthren-13cf-ol, (+)-
2,3,4,4ap,5,6,7,8,13,13bp-decahydro-1H-6a,13-diaza-indeno[ 1,2-c]phenanthren-
13cp-ol, (2,3,4,42p,5,6,7,8,13,13bB-Decahydro-1 H-6a, 1 3-diaza-indeno|1,2-
c]phenanthrenyl)-13cf-methanol or 5,6,7,7a,11,11b,12-Decahydro-6a,12-diaza-

indenof1,2-a}fluoren-11a-ol.

The terms employed herein have the following meanings:

The term “halo” or “halogen”, as employed herein as such or as.part of

another group, refers to clilorine, bromine, fluorine or jodine.
The term “carboxyl”, as employed herein, refers to a—COOH group.
The termt “ox0”, as employed herein, refers to an =O group.

The term “(C;-Cg)alkyl”, as employed herein as such or as part of another
gmup, refers to a straight or branched carbon chain having 1 to 6 carbon atoms.
Representative examples of (C1-Cg)alkyl include, but are not limited to, methyl,
ethyl, n-prop'yl, isopropyl, n-butyl, isobutyl, .sec-butyl; tert-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, and the like.

The term “(C;-Cg)alkenyl”, as employed herein as such or as part of another
group, refers to a straight or branched chain radical having 2 to 6 carbon atoms, and
containing (a) double bond(s).

The term *(Cs-Cy)cycloalkyl”, as employed herein as such or as part of
another group, refers to a saturated cyclic hydrocarbon group containing 3 to 7 -
carbons. Representative examples of cycloalkyl include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like.

The term “(C3-Cy)cycloalkyl(C;-Cg)alkyl”, as employed herein refers to a (Cs-
Cy)cycloalkyl group, as defined herein, appended to the parent molecular moiety
through a (C,-Cs)alkyl group, as defined herein.
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The term “aryl”, as employed herein as such or as part of another group, %
- |
]

refers to a monocyclic or bicyclic aromatic group containing 6 to 12 carbon atoms.
Representative examples of aryl include, but are not limited to, phenyl, naphthyl, and -
the like.

The term “aryl(C,-Cs)alkyl”, a5 employed herein as such or as part of another
group, refers to an aryl group, as defined herein, appended to the parent molecular
moiety through an (C)-Cs)alky! group, as defined herein. '

The term “aryloxy”, as employed herein as such or as part of another group, |
refers to an aryl group, as defined herein, appended to the parent molecular moiety
through an -O- group. ' L2

The term “aryl(C;-C¢)alkoxy”, as employed herein as such or as part of
another group, refers to an aryl group, as defined herein, appended to the parent
molecular moiety through an (C,-Cg)alkoxy group, as defined herein.

The term “aryloxy(C;-Cg)alkyl, as employed herein, refers to an aryloxy
group, as defined herein, appended to the parent molecular moiety through an (C,-
Ce)alkyl group, as defined herein. .

The term *“aryl(C,-Cg)alkoxy((C;-Cs)alkyl, as employed herem, refers to an
aryl(Ci-Cg)alkoxy group, as defined herein, appended to the parent molecular moiety
through an (C,-Cg)alkyl group, as defined herein.

The term “hydroxy”, as employed herein as such or as part of another group,
refers to an -OH group.

The tenn “hydroxy(C,-Cg)alkyl”, as employed herein as such or as part of
another group, refers to at least one hydroxy group, as defined herein, appended to
the parent molecular moiety through a (C;-Cg)alkyl group, as defined herein.
Representative examples of hydroxy(C,-Cg)alkyl include, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, ll-hydtoxyethyl, 3-hydroxypropyl, 1-hydroxypropyl,
1-methyl-1-hydroxyethyl, l-methyl-l-ll ydroxypropyl, and the like.

The term “halo(C;-Cg)alkyl”, as employed herein, refers to one or more
halogen, as defined herein, appended to the parent molecular moiety through a (C;-
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Ce)alkyl group, as defined herein. Representative examples of halo(C,-C¢)alkyl

include, but are not limited to, fluoromethyl, difluoromethy), trifluoromethyl, 2-

chloroethyl, 3-bromopropyl, and the like.

The term “amino®, as employed herein as such or as part of another group,

refers to a —-NH; group.

The term “amino(C,-Cg)alkyl”, as employed herein, refers to an amino group,
as defined herein, appended to the parent molecular moiety through a (C,-Ce)alkyl
group, as defined herein. Representative examples of amino(C;-Cg)alkyl include, but
are not limited to, aminomethy}, 2-eminoethyl, 1-aminoethyl, 3-aminopropyl, 2-

aminopropyl, 4-aminobutyl, 1-methyl-1-aminoethyl, and the like.

The term “mono- or di(C;-C)alkylamino™, as employed herein as such or as
part of another group, refers to one or two (C1-Ceg)alkyl groupts), as defined herein,
appended to the parent molecular moiety through an amino group, as defined herein.
Representative examples of mono- or di(C;-Cs)alkylamino include, but are not
limited to methylamino, ethylamino, propylamino, butylamino, dimethylamino,
diethylamino, N-ethyl-N-methylamino, and the like.

The term “mono- or di{C;-Cg¢)alkylamino(C,;-Cg)alkyl”, as employed herein,
refers to a mono- or di(C,-Ce)alkylamino group, as defined herein, appended to the
parent molecular moiety through a (C)-Ce)alkyl group, as defined herein. '
Representative examples of mono- or di(C,-Cg)alkylamino(C,-Cg)alkyl include, but
are not limited to, N,N-dimethylaminomethyl, NJV-dieﬂxyiaminomethyl, N-
methylaminoethyl, N-methylaminopropyl, N-ethyl-N-methylaminomethyl, and the .
like.

The term *(C)-Ci)alkoxy”, as employed herein as such or as part of another
group, refers to a (Ci-Ce)alkyl, as defined herein, appended to the parent molecular
moiety through an -O- group. Representative examples of (C,-Cg)alkoxy include, but
are not limited to methoxy, ethoxy, pro?:oxy, butoxy, isobutoxy, sec-butoxy, tert-

butoxy, and the like.

The term “(C,-Cg)alkoxy(C,-Ce)alkyl”, as employed herein as such or as part
of another group, refers to at least one (C,-Cg)alkoxy group, as defined herein,
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appended to the parent molecular moiety through an (C,-Cg)alkyl group, as defined

herein. Representative examples of (Cy-Cg)alkoxy(C;-Ce)alkyl include, but are not
limited to methoxymethyl, ethoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, 3,3~
dimethoxypropyl, 2,4-dimethoxybutyl and the like,

The term “hydroxy(C,-Cg)alkoxy™, as employed herein as such or as part of
another group, refers to a hydroxy group, as defined herein, appended to the parent
molecular moiety through an (C,-Cs)alkoxy group, as defined herein.

The term “hydroxy(C,-Ce)alkoxy(C,-Cg)alkyl, as employed herein, refers to a
hydroxy(C;-Ce)alkoxy group, as defined herein, appended to the parent molecular
moiety through an (C,-Cs)alkyl group, as defined herein.

The term “‘carbamoyl”, as employed herein as such or as part of another

group, refers to a -CONH; group.

The term “mono- or di(C-Cg)-alkylcarbamoyl”, as employed herein, refers to
one or two (C;-Cg)alkyl group(s), as defined herein, appended to the parent
molecular moiety through a -HNCO- or -NCO- group. Representative examples of

. mono- or di(C |-C¢)-alk§lcarbamoyl include, but are not limited to N-

methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N, N-dimethylcarbamoyl,
N, N-diethylcarbamoy! and the like.

The compounds of formula I and IA, IB, IC, ID and IE, as well as the
pharmaceutically acceptable salts and esters thereof, are referred to below as the

compounds of the invention, unless otherwise indicated.

The invention includes within its scope all the possible stereoisomers of the
compounds, including geometric isomers, ¢.g. Z and £ isomers (cis and trans
isomers), and optical isomers, e.g. diastereomers and enantiomers. Furthemore, the
invention includes in its scope both the individual isomers and any mixtures thereof,
¢.g. racemic mixtures. The individual isomers may be obtained using the
corresponding isomeric forms of the starting material or they may be separated after
the preparation of the end compound according to conventional separation methods.
For the separation of optical isomers, e.g. enantiomers, from the mixture thereof the

conventional resolution methods, e.g. fractional crystallisation, may be used.
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Pharmaceutically acceptable salts, e.g. acid addition salts with both organic

and inorganic acids are well known in the field of pharmaceuticals. Non-limiting

examples of these salts include chlorides, bromides, sulfates, nitrates, phosphates,

“sulfonates, formates, tartrates, maleates, citrates, benzoates, salicylates and

ascorbates. Pharmaceutically acceptable esters, when applicable, may be prepared by
known methods using pharmaceutically acceptable acids that are conventional in the
field of pharmaceuticals and that retain the pharmacological properties of the free
form. Non-limiting examples of those esters include esters of aliphatic or aromatic
alcohols, e.g. methyi, ethyi, propyl, isopropyl, butyl, isobutyl, .sec-bul)'(l and tert-butyl

esters.

The compounds of the inventian can be prepared analogously or according to
the methods known in the literature using suitable starting materials. The starting
materials of formulae II, T and IV are commercially available or can be prepared via

a variety of known synthetic routes known in the literature.

For example, the starting materials used are arylalkylamines of formula (II)

N NH,
X

(I

-wherein R1 is as defined above and X is NH, O, CH2 or S.

When X is O, the amines of formula (II) can be prepared, for example,
according to the process disclosed in the U.S. Patent Speciﬁcatioﬁ No. 4,710,504.
When X is CH,, the compounds of forraula (II) can be prepared as described in J.
Med. Chem. 10 (1967) 856-859. When X is S, the cor_ripounds of formula (II) can be
prepared by decarboxylation of the corresponding 3-(thianaphten-3-yl)—1;-alanine.

Other starting materials used are compounds of formula (III)
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wherein R; is as defined above and R, is OH or halogen.

Furthermore, the starting materials used are compounds of formula (IV)

RS
av)

wherein R3-Ry and Z are as defined above and Y is O or NH. Compounds of
formula (IV) can be prepared according to the methods described in Tetrahedron 33
(1977) 1803-1808. Analogously, tl;e corresponding acid chlorides can be used
instead of lactones (Y=0). When R; and Rs form a ring, compounds of formula (IV)
are obﬁned by the partial reduction of their corresponding anhydrides,

In general, the compounds of formula (T), wherein X is NH, O or S, can be
prepared e.g. analogously or according to the following reaction scheme 1: °

Scheme 1
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wherein R), Ri-R; and Z are a5 defined above.

According fo the reaction route of scheme 1, alkylation of amines (I} with
compounds of formula (II) gives amides (V) which are converted into enamines
(VII) via beta carbolines (V) by Bischler-Napieralski reaction followed by ring D
formation by allowing compounds of'fonnu.la (VI) to react with 1,3-dihaloalkanes
under basic conditions as described in Gazz. Chim. Ital. 111 (1981) 257-267. In the
last step, compounds of formula (I) are obtained _

1) by oxidation of enamines (V1) using potassium iodide, iodide and air or

2) by reaction of enamines (VII) with formaldehyde in presence of Hilnig
base at 60°C.

Another route for preparing compounds of formula (I), wherein X is NR;, O,
CH, or S, is illustrated in scheme 2

Scheme 2
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wherein X is NR, O, CH; or S, R,-R; and Z are as defined above, -

In scheme 2 arylalkylamines of formula (II), wherein X is NH, O, CH,, or S,
are reacted with compounds of formula (IV), or the corresponding acid chloride, to
give amides (VII) as described in Teirahedron 33 (1977) 1803-1808. The Bischler-

-Napieralski cycliiation of the intermediates (VIII) leads to enamines (IX) which are

converted into compounds of formula (T).

The compounds of formula (I), wherein X is NH, can be alkylated with
alkylhalides in the presence of a suitable base at room temperature (Heterocycles 27
(1988) 1179-1190) according to following scheme 3:
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EXAMPLE 57

Enantiomers of 1-methoxymethyl-1a-mhethy}-1,3,4,5,6,11ba-hexahydro-

' 2H-11-oxa-4a-aza-benzofa|fluorene

The procedure of example 43 was repeated, except that pure enantiomers,
(+)-(1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-benzo{a]flnoren-1-yl)-
methano! and (-)-(1a-methyl-1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-aza- _
benzo[a]flucren-1-yl)-methanol, respectively, from example 55 were used instead of §.‘f
the alcohol described in example 30. Optical purities of the products were confirmed -
by chiral HPLC (column: DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL
0], dimension 0.46 cm * 25 cm, flow: 0.8 ml/min, mobile phase: n-hexane (Merck
Uvasol for Spectroscopy), retention times 5.6 min [(+)-1-methoxymethyl-1a-methyl-
1,3,4,5,6,1 1ba-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene] and 6.3 min [(-)-1-
methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-0xa-4a-aza-

benzo[a]fluorene].

The following known compounds can be prepared analogously or according
to the methods known in the literature.

1o-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo]2,3-z]quinolizin-1-ol
{Compound H): The procedure of example 6 was repeated, except that 1-ethyl-4,9-
dihydro-3H-pyrido[3,4-b]indole-(J. Chem. Soc., Perkin Trans I (1977) 2109-2115)
was used instead of 1-isobutyl-4,9-dihydro-3H-pyrido[3,4-blindole.

2B-Methyl-1,2,3.4,6,7,12,1 2b|3-octahydrolndolo[2,3-a]quinolizin-2-9l and
2a-methyl-1 ,2,3,4,6,7,12,12bB—octahydro—i|-1dolo[2,3-a]quinoli.zin-2_—ol are
prepared following the procedures described inJ. Org. Chem. 56 (1991) 2701-2712
and Chem. Ber. 106 (1973) 3106-311§. 1,2,3.4,6,7,1 2,12bﬁ-0ctahydroindolop,3-
alquinolizin-1a-ol and 1,2,3,4,6,7,1 2:12bB-octahydroindolo[2,3-a]quinolizin-lﬂ-
ol are prepared according to the procedure described in Chem. Pharm. Bull. 34
(1986) 3713-3721. 1,2,3,4,6,7,12,12b-Octahydroindelo|2,3-a]quinolizine is
prepared according to the method described in J.Chem. Soc., Chem. Comm., (1972)
461. 1,4,6,7,12,12b-Hexahydroindolo[2,3-a]quinolizine (Compound I) is prepared .
according to the method described in Tetrahedron 45 (1989) 3975-3992,
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3,4,6,7,12,12b-Hexahydroindolo[2,3-a]quinolizine and 1-ethyl- 3,4,6,7,12,12b-

hexahydroindolo{2,3-alquinolizine are prepared according to the methed described
in Bull. Soc. Chim. Fr. 7-8 (1976) 1222. la-Ethyl-l,2,3,4;6,7,12,lZbB-
octihydroindolo|2,3-a]quinolizine and 1B-ethyl-l,21,3,4,6,7,12,lZbB-
octahydroindolo[Z_,B-a]quinolizine (Compound J) are prepared according to the
method described in Tetrahedron 45 (1989) 7615-7630. la-Ethyl-
1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a]quinolizin-1-ol (Compound K) and
(1p-ethyl-1,2,3,4,6,7,12,12ba-octahydroindolo[2,3-g]quinolizin-1-yl)}-methanol
(Compound L) are prepared accordiné to the method described in Gazz, Chim. Ital,
111 (1981) 257-267. (1p-Ethy}-1,2,3,4,6,7,12,12bp-octahydroindolof2,3-
a]quinolizin-1-yl)-methanol (Compound M) is prepared according to the method
described in Indian J. Chem., Sect. B 22 (1983) 531. 3-Ethyl-2-methyl-
1,4,6,7,12,12b-hexahydro-indolo[2,3-a]quinolizine (Compound N) and 3a-ethyl-
2a-methyl-1,2,3,4,6,7,12,12b-octahydroindolo[2,3-alquinolizine are prepared
according to the method described in Tetrahedron 46 (1990) 2633-2650.

23,5,6,7,11,11b-Hexahydro-1H-indolizino[8,7-b}indole is prepared according to _

the method described in J. Org. Cheri. 53 (1988) 4236. (1p,2,3,4,6,7,12,12ba~
Octahydroindolo]2,3-alquinolizin-1-yl)-methanol (Compound O) is prepared by
reduction of the corresponding ester which synthesis is described in Tetrahedron 52
(1996) 9925. l-(la,iﬂ,4,6,7,l2,12bB-Octahydroindolo[z,J-a]quinolizin-l-yl)—
ethanol (Compound P) is prepared by reduction of its corresponding ketone which
synthesis is described in Tetrahedron Lett. 30 (1989) 719. lB-Propjd-
1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-a]quinolizine is prepared according to
the method described in J. Org. Chem. 34 (1969) 330. 1a-Ethyl-1p-methyl-

1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a]quinolizine is prepared according to the

method described inJ. Chem. Res. (5) (1995) 382. 2B-Tert-butyl-

1,2,3,4,6,7,12,1 Zbﬂ-t_)ctahydroindolo[22,3-a]quinolizlne and 2p-tert-butyl-
1,2,3,4,6,7,12,12bo-octabydro-indolo[2,3-a]quinolizine (Compound Q) are
prepared according to the method described in Tetrahedron 45 (1989) 3975. 2-ters-
Butyl-1,4,6,7,12,12b-hexahydroindole[2,3-a]quinolizine and 2-fert-butyl-
3,4,6,7,12,12b-hexahydro-indolo{2,3-¢]quinolizine are prepared.according to the
method described in Tetrahedron 47 (1991) 2879-2894. (-)-1a-Ethyl-
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EXPERIMENT I: In vitro antagonism on the alpha2-adrenoceptors

The functional activities of two compounds (K and L) displaying alpha2C-
selectivity in binding experiments were determined as the abilities of the compounds-
to inhibit the epinephrine-stimulated binding of **S-GTPYS to G proteins (Jasper,
J.R. et al., Biochem. Pharmacol. 55(7) (1998) 1035-44) in membranes of CHO cells
stably transfected with the human alphaz-adrenoceﬁtor subtypes. The antagonist
potencies of compound K and compound L are presented in the Table 2. The results e
show that these compounds are selective antagonists for the alpha2C-subtypes. i

Table 2. The mean antagonist potencies{Kq} of compound K
and compound L on the human alpha?-adrenoceptor subtypes.

Compound Antagonist potency (Ky, nM)
alpha?A  alpha2B __ alpha2C

K 295 351 23

L ’ 320 75 4,2

In vivo effects of alpha2C-selective compounds

It is currently not well-known in the art what effects in vivo could be
attributed to a selective alpha2C-antagonism. Based on available knowledge and our
previous experience, we have selected two different behavioral models, namely 4-
amphetamine -stimulated locomotor activity model and the forced swimming test, in
order to demonstrate specific alphazc:;magonistic effects in the CNS of mice and
rats in vivo. The sclection of these methods is essentially based on published
hypotheses on theoretical effects of alpha2C-antagonists; in the lack of suitable
ligands, these hypothéses were based on studies employing mice with genetically

' altered alpha2C-adrenoceptor expression (Scheinin, M. et al., Life Sci 68(19-20)

(2001) 2277-85).

EXPERIMENT IU: D-amphetamine stimulated locomotor activity test

Genetically modified mice having non-functional alpha2C-adrenoceptors
(alpha2C-"knockout”; alpha 2C-KO) are more sensitive to the locomotor-énhancing
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effects of the psychostimulant d-arnphetamine and, on the other-hand, over-

expression of the alpha2C-adrenoceptor in mice (alphazc;OB) leads to an opposite
effect, i.e. to attenuation of the stimulant effect (Scheinin, M. et al., Life Sci 68(19-
20) (2001) 2277-85). Thus, it could be hypothesized that alpha2C-antagonist would

s ———r e

potentiate the locomotor effects of d-amphetamine.

The above assumpﬁon was tested by administering groups of mice (n = 10-
12/dose group) amphetamine (4 micromol/kg s.c.) either alone or together with the
alpha2C-antagonists (3 micromol/kg s.c.) of this invention or with the alpha2-
subtype non-selective potent alpha2-antagonist (1 micromol/kg s.c.) (Haapalinna, A.
et al., Naunyn-Schmiedeberg's Arch. Pharmacol. 356 (1997) 570-582), and by
subsequently measuring the locomotor activity of mice with an automated infrared
photobeam system designed for activity studies (PAS CageRack, SanDiego
Instruments, San Diego, CA., USA). As expected, both of the tested alpha2C-
selective antagonists increased the aciivity of mice (Figure 1a+b), as was expected
for aipha2C-antagonist. The subtype non-selective alpha2-antagonist also potentiated
the ci—amphctanﬁne effect. The tested compounds did not affect the baseline
locomotor activity of mice (at doses between 0.1 — 10 mg/kg s.c.).

EXPERIMENT IV: Antagonism of alpha2-agonist —induced sedation

One of the prominent effects of non-selective alpha2-agonists in rodents is
their ability to cause profound sedatior":. This effect, measured as locomotor
inhibition by the alpha2-agonist dexmedetomidine was not modified in micq with
genetically altered alpha2C-expression (Scheinin, M. et al., Life Sci 68(19-20) (2001)
2277-85). On the other hand, alpha2-agonist did not have sedative effect in mice
with genetically disrupted alpha2A-adrenoceptor (Hunter, J.C. et al., British Journal
of Pharmacology 122(7) (1997) 1339-44). Therefore, since the sedative effect of
alpha2-agonists is generally attributed to the alpha2 A-adrenoceptor, it is expected
that alpha2C-antagonists would not mocdulate significantly the alpha2-agonist-

induced sedation. This assumption was tested in experiment, where

* dexmedetomidine was administered to mice pre-treated with the alpha2C-antagonists
- compound K or compound L, or the subtype non-selective antagonist atipamezole

(Haapalinna, A. et al., Naunyn-Schmiedeberg's Arch. Pharmacol. 356 (1997) 570-
582). As expected, the alpha2C-antagonists did not have clear effects, whereas
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atipamezole cffectively antagonised the effect of dexmedetomidine. This result

demonstrates the lack of alpha2 A-antagonism of the alpha2C-selective compounds

of the present invention (Figure 2).
EXPERIMENT V: Forced swimming test

Forced swimming test (FST, iz, Porsolt’s test) is generally used in the
pharmacological screening of new antidepressants. In this test, antidepressants
increase the animals’ activity compered to non-treated controls. Alpha2C-KO mice

appeared to be more active, and alpha2C-OE mice were less active in F, ST (U.S.

Patent No. 5,902,807 and Scheinin, M. et al., Life Sci 68(19-20) (2001) 2277-85).
Therefore, it was tested, whether a selective alfa2C-antagonist would have
antidepressant-like activity (e.g. activity-increasing property) in the FST. The figure |
3 shows how both of the alpha2C-combounds increased activity in this test as was
expected based on studies on transgenic mice (Scheinin, M. et al,, Life Sci 68(19-20)
(2001) 2277-85) and as reported with recently developed alpha2C-antagonist (WO
01/64645). Also the positive control substances desipramine and fluoxetine |

[(clinically effective antidepressant agents) were active. The subtype non-selective

alpha2-antagonist atipamezole did not possess antidepressant-like effect, as expected
(WO 01/64645). -

EXPERIMENT VI: Prepulse inhijbition of the startle reflex

Prepulse-inhibition (PPI) of a startle response refers to. the reduction in the
startle response caused by a low intensity non-startling stimulus (the prepulse) which
is presented shortly before the startle stimulus. PPI can be used as an operational
measure of sensorimotor gating and appears to be present in all mammals, including
rats and humans (Swerdlow, N.R. et al., The archives of general psychiatry 51
(1994) 139-154). Normally functioning PPI can be disrupted by psychostimulants,
such as d-amphetamine or phencyclidine (PCP), and reversed by clinically effective

antipsychotics.

In a previous study, alpha2C-KO mutation was associated with weakened PPI
whereas alpha2C-OE demonstrated inczeased PPL In other words, the genetically
altered alpha2C-expression in mice was associated with changes in PPI in a way

suggesting that an alpha2C-antagonist would decrease PPI (Scheinin, M. ct al., Life

-
-
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Sci 68(19-20) (2001) 2277-85). This hypothesis was tested with compounds K and L

alone and against PCP —disruption of the PPI.

Groups of rats (n =10/group) were administered the alpha2C-antagonists 20
min before, and PCP or vehicle 10 min before measurement of the acoustic startle
reactivity and PPl in a test system designed for startle studies (SR-LAB, San Diego
Instruments, CA, USA). It was found that the alpha2C-antagonists were able to
attenuate the PPI disruption caused by PCP (Figure 3). This was unexpected and
opposite to the hypothesis based on transgenic studies. The non-selective alpha2-
antagonist atipamezole produced different effects than was observed with the
selective alpha2C-antagonists: atipamnezole did not enhance PPL, but it increased the

startle reflex per se (i.e. startle without prepulses)(Figure 4).

In conclusion, the results presented in this chapter show that those antagonists
which are classified as alpha2C-selective according to in vitro experiments, appeared
to function as alpha2C-selective antagonists also in vivo in a manner that was
predicted based on the available knowledge on alpha2C-antagonism. How‘ever, the
finding that the alpha2C-antagonists id not decrease PP, as predicted, but on the
contrary, increased PPI, could be considered unexpected and this adds the novelty
value of the now proposed usefuiness of the compounds of the ﬂresent invention.

The compounds according to the invention may be used to treat any disease or
condition wherein alpha-2 antagonists are indicated to be effective. The compounds
can also be used to reverse effects induced by alpha-2 agonists. Accordingly, the
compounds of the invention may be useful in the treatment of various disorders of -

- the central nervous system {CNS), i.e. different neurological, psychiatric and

cognition disorders (such as depression, anxiety disorders, post traumatic stress
disorder, schizophrenia, Parkinson’s disease al'ld other movement disorders).
Furthermore, they may be used in the treatment of various peripheral disorders, e.g.
diabetes, orthostatic hypotension, lipolytic disorders (sﬁch as obesity), Raynaud's
disease or both male and female sexuafdysﬁmctions.

The selective alpha-2C antagonists of the present invention may be used for
the treatment of various disorders or conditions of CNS-system where alpha-2C

antagonists are indicated to be beneficial, for example, to alleviate the symptoms of
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various mental disorders propagated by stress, Parkinson’s disease, depression,

negative symptoms of schizophrenia, attention deficit hyperactivity disorder, post-
traumatic stress-disorder, and anxiety disorders. '

In addition, duc to the nove! and previously unpublished findings of the
effects of the present alpha2C-antajonists on the PCP —disrupted PP, the alpha2C-
selective compounds can also be used to treat disorders and conditions associated

" with sensorimotor gating deficits, particularly disorders and conditions wherein the

sensorimotor gating deficits results in sensory flooding and cognitive fragmentation
causing dysfunction in attention and perception. Such disorders and conditions
include, but are not limited to, schizophrenia, obsessive compulsive disorder,
Tourette’s syndrome, blepharospasm and other focal dystonias, temporal lobe
epilepsy with psychosis, drug-induced psychosis (for example, psychosis caused by
chronic use of dopaminergic agents) (Braff, D.L. et al., Psychopharmacology (Berl)
156(2-3) (2001) 234-258), Huntingtox‘l—' s discase, Parkinson's disease, disorders
caused by fluctuation of the levels of sex hormones (such as premenstrual

syndrome), and panic disorder.

Further, the symptoms which are usually associated with above-mentioned
disorders or conditions include, but are not limited to, hallucination, delusion,
parathymia, agitation, psychotic cognitive impairment (including deficits in thinking
and speech), social withdrawal and withdrawal symptoms (including delirium)
associated with cessation of cigarette smoking or alcohol or drug abuse. These
symptoms may also be seen in animals in cxceptiénal circumstances, for example,

during withdrawal from masters or during transportation.

Due to their selectivity of action, the alpha-2C antagbnists of the invention
have less or no undesirable side-eﬁ'ects__attxibuted to non-selective alpha2-
antagonism, such as increases in blood pressure, heart rate, salival secretions,
gastrointestinal secretion, anxiety, and startle reaptivity per se (Ruffolo, RRJ etal,
Annu Rev Pharmacol Toxicol 32 (1993} 243-279).

The compound of the invention can be administered for example enterally,
topically or parenterally by means of any pharmaceutical formulation useful for said

administration, and containing at least one active compound of formula I in

......
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pharmaceutically acceptable and effective amounts together with pharmaceutically

acceptable diluents, carriers, and/or excipients known in the art. The manufacture of

such pharmaceutical formulations is well known in the art.

The therapeutic dose to be given to‘a patient in need of treatment will vary X ‘-.'
depending on the compound being administered, the species, age and the sex of the
subject being treated, the particular condition being treated, as well as the route and
method of administration, and are easily determined by person skilled in the art.
Accordingly, the typical dosage for oral administration is from 5 pg/ke to 100 mg/kg
per day and that for parenteral administration from 0.5 pg/kg to 10 mg/kg for an

adult mammal.

The present invention further provides a compound of the invention or an
ester or salt thereof for use as alpha-2 antagonist. Furthermore, a method for the
treatment of diseases or conditions where alpha-2 antagonists, ¢.g. alpha-2C
antagonists, are indicated to be useful, e.g. a methad for the treatment of diseases or
conditions of the central nervous system, is provided. In such a method a
therapeutically effective amount of a compound of the invention is administered to a
subject in need of such treatment. The use of the compounds of the invention for the
manufacture of a medicament to be used for the above indications is also provided.

- Those skilled in the art will appreciate that the embodiments described in this
application could be modified without departing from the broad inventive concept,

. Those skilled in the art also understand that the invention is not limited to the

particular disclosed embodiments, but is intended to also cover modifications to the

embodiments that are within the spirit and scope of the invention.
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CLAIMS

1. Use of a compound of formula I,

wherein,

Xis CR;R7’, 0, S or NRy; -

Z js -CHRy-(CH;)n- or a single bond;

R, is hydroxy, (C,-Cs)alkyl, (C;-Cg)alkoxy, halogen, halo(C;-Ce)alkyl, (C;-
Ce)alkoxy-CO-, CN, NO;, NH;, mono- or di(C,-Cg)alkylamino or carboxyl;

Rz and R;’ are independently H, hydroxy or (C,-Cg)alkyl or Rz and Rz' form,
together with the carbon ring atoms to which they are attached, a carbonyl group;

R; is H, hydroxy, (C;-Ce)alkyl, (C2-Cs)alkenyl, hydroxy(C;-Cs)alkyl, (C;-.
Cs)alkoxy, (C-Ce)alkoxy(C,-Cg)alkyl, hydroxy(C;-Ce)alkoxy(C,;-Ce)alkyl, (Ca-
Cy)cycloalkyl, (C3-Cr)eyeloalkyl(C,-Ce)alkyl, aryl, aryl(Ci-Cg)alkyl, aryloxy,
aryl(Ci-Ce)alkoxy, aryloxy(C,-Cs)alkyl, aryl(C,-Cealkoxy(C,-Ce)alkyl, halo(C;-
Cs)alkyl, NHa, amino(C;-Cg)alkyl, mono- or di(C,-Ce)alkylamino,mono- or di(C;-
Cs)alkylamino(C,-Cg)alkyl, (C,-Cs)alkyl-CO-, (Ci-Ce)atkyl-CO-O-, (C;-Cs)alkyl-
CO-0-(C;-Ce)alkyl, (C,-Cgs)alkoxy-CQO-, {Cy-Ce)alkoxy-COH(C,-Cg)alkyl, (Cy-
Ce)alkoxy-CO-(C;-Ce)alkoxy(C,-Cs)alkyl, carbamoyl, mono- or di(C,-
Ce)alkylcarbamoyl, carboxyl or (C,-Cg)alkyl-S-{C,-Cs)alkyl, wherein the said (Cs-
C)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (Cy-Cs)alkyl, halogen, (C1-Cs)alkoxy, NHa, CN or
NQO;, or one of R; or R4 and R together form a bond between the ring atoms to
which they are attached;

R, is H, hydroxy, (C;-Cg)aikyl, hydraxy(C,-Cg)alkyl, (Ci-Ce)alkoxy or (C;-
Cs)alkoxy(Ci-Cs)alkyl;
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R; is H, hydroxy, (Ci-Ce)alkyl, (C2-Ce)alkenyl, {C;-Ce)alkoxy, (C:-

Ce)alkoxy(Ci-Cgalkyl, (C;-Ci)cycloalkyl, (C3-Co)eycloalkyl(Ci-Ce)alkyl, aryl,
aryl(C1-Ce)alkyl, aryloxy, ary)(C;-Ce)alkoxy, aryloxy(Ci-Ce)alkyl, aryl(Ci-
Ce)alkoxy(Ci-Ce)alkyl, halo(C,-Ce)alkyl, (Ci-Ce)alkyl-CO-O-, (C,-Cglalkyl-CO-O-
(Ci-Cs)alkyl, (C,-Cg)alkoxy-CO-(C,-Ce)alkoxy(Ci-Ce)alkyl, carbamoyl, mono- or -
di(C,-Cs)alkylcarbamoyl, carboxyl or (C;-Ce)alkyl-S-(C;-Cg)alkyl, wherein the said
(C5-Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cis)alkyl, halogen, (C;-Cs)alkoxy, NH3, CN or
NO;,, or R4 and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independently being hydroxy, (C;-Cs)alkyl,
halogen, NH;, NO;,, (C3-Cy)cycloalkyl, hydroxy(C,-Ce)alkyl, halo(C,-Cs)alky},
amino{C,-Cs)alkyl, mono- or di{(C,-Cg)alkylamino, mono- or di(C,-
Cs)alkylamino{C,-Cg)alkyl, (C;-Cg)alkoxy, (C;-Cs)alkoxy(Ci-Ce)alkyl, carboxyl,
(C,-Cg)alkyl-CO-, (C,-Cgalkyl-CO-0-, {C,-Cs)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C;-
Ce)alkyl, carbamoy} mono- or di(C.-('_Js)alkylcarbamoyl OT 0X0;

Rs is H, hydroxy, (C,-Ce)alkyl, (C,-Ce)alkoxy or (C)-Ce)alkoxy(C-Cg)alkyl
or R forms a bond between the ring ztom to which it is attached and the ring atom to
which R; is attached;

R7 is H, hydroxy, (C;-Cg)alkyl, hydroxy(C,-Ce)alkyl, (Ci-Cs)alkoxy or (C;-
Ce)alkoxy(Ci-Ce)alkyl; '

Ry is H,hydroxy, (Ci-Ce)alkyl, hydroxy(C;-C)alkyl, (Ci-Ce)alkoxy or (C-
Ce)alkoxy(C;-Cg)alkyl or, only when n is 0, Ry and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated

- carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R;o each

independently being hydroxy, (Ci-Ce)alkyl, halogen, NH;, NO,, (C3-Cr)cyeloalkyl,
hydroxy(C;-Ce)alkyl, halo(C;-Cg)alkyl, amino(C;-C¢)alkyl, mono- or di(C,-
Cs)alkylamino, mono- or di(C,-Ce)alkylamino(C;-Cs)alkyl, (Ci-Cs)alkoxy, (C\-

. Ce)alkoxy(Cy-Ce)alkyl, carboxyl, (Cy-Cs)alkyl-CO-, (C;-Cs)alkyl-CO-O-, (Cs-

Cs)alkoxy-CO-, (C)-Cglalkoxy-CO-(C,-Cg)alkyl, carbamoyl, mono- or di(C;-
C.a)alkylca.rbamoyl Or 0X0; ‘

Ris is H, (Ci-Cslalkyl, (C2-Cg)alkenyl, hydroxy(C,-Cs)alkyl, (C,-
Cs)alkoxy(C,-Ce)alkyl, hydroxy(C,;-Cs)alkoxy(C,-Ce)alkyl, halo(C,;-Cg)alkyl,
amino(C,-Cg¢)alkyl, mono- or di(C,-Cg)alkylamino(C,-Ce)alkyl, (Cl-Cg)al_kyl-CO-,
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(C)-Cg)alkyl-CO-0-(C,-Cs)alkyl, (C,-Cg)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C,-

Ce)alkyl, (C,-Cg)alkoxy-CO-(C-Cs)alkoxy(C,-Ce)alkyl, carbamoyl, mono- or di(C:-
Cs)alkylcarbamoy! or carboxyl;

Rys is H or (C,-Cg)alkyl;

" Ry and Rg are attached to the carbon ring atoms, which are adjacent;

m is 0 to 2; and

nisQorl,

or a pharmaceutically acceptable salt or ester thereof, with the proviso, that
the compound is not 1,2,3,4,5,1 Ob-hexa]{ydro-l 0-thia-3a-aza-cyclopenta[a)fluorine,
for the manufacture of a medicament for the treatment of diseases or conditions

where antagonists of alpha-2 adrenoceptors are indicated to be useful.
2. The use of a compbund according to claim 1, wherein X is NR;.

3. The use of 2 compound according to any one of claims 1 or 2, wherein m is 0,
nis 0, R, is H, R is H, hydroxy, (C;-Ce)alkyl, hydroxy(C;-Ce)alkyl, (C)-
Cg)alkoxy(C,-Cs)alkyl, (C3-Cy)eycloalkyl, halo(C,-Ce)alkyl, (C,-Ce)alkyl-CO-, (C(-
Ce)alkyl-CO-0-(C;-Cgalkyl, (C)-Ce)alkoxy-CO- or (C-Cg)alkoxy-CO-(C;-Cg)alkyl,
R4 is H, hydroxy, (C,-Cg)alkyl or hydroxy(C,-Cs)alkyl, Rs is H, hydroxy, (C,-
Ce)alkyl or (C;-Cs)alkoxy, Rs is H or (C;-Cs)alkyl and R; is H, (C;-Cq)alkyl or
hydroxy(C,-Ce)alkyl.

4, The use of a compound according to any one of claims 1 to 3, wherein R; is
H or (C|-Cg)alkyl and R4 is hydroxy or hydroxy(C,-Ce)alkyl.

5. The use of a compound according to any one of claims 1 or 2, wherein R, and
Rs form, together with the carbon ring atoms to which they are attached, a condensed

six membered saturated carbocyclic ring.

6. The use of a compound according to any one of claims 1 or 2, wherein R, and
R, together form a bond between the ring atoms to which they are attached or R
forms a bond between the ring atom to which it is attached and the ring atom to

which Ry is attached.




10

15

20

25

63 :
7. The use of a compound according to any one of claims 1 to 5, wherein the

compound is 1a-ethyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-ol,
(1B-ethyl-1,2,3,4,6,7,12,1 2ba-octah)'rdro-indolo[2,3-a]quinolizin—l -yl)-methanol, 1a-
Methyi-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1-ol, (1a-Methyl-
1,2,3,4,6,7,12,12bB-octahydroindclo{2,3-a]quinolizin-1-yl)-methano!l or
3,4,4ap,5,6,7,8,13,13bp, cha-decahydro—ZH-ﬁa,l3-dlaza-mdeno[l ,2-c]phenanthren-

.1-one.
8. The use of a compound according to claim 1, wherein X is CR;R;".
9. The use of a compound according to claim 1, wherein X is O

10.  The use of a compound according to claim 1, wherein X is S.

11.  The use of a compound according to any one of claims 1 to 10, for the
manufacture of a medicament for the: treatment of a disorder of the central nervous
system, diabetes, orthostatic hypotension, lipolytic disorders, Raynaud’s disease or
male and female sexual dysfunctions.

12.  The use according to claim 11, wherein the disorder of the central nervous
system is depression, anxiety disorders, post-traumatic stress disorder, schizophrenia,
Parkinson’s disease, or another movement disorder. '

13.  The use of a compound accorcting to any one of claims 1 to 10 for the
manufacture of a medicament for use as a selective alpha-2C antagonist.

14,  The use according to claim 13 for the manufacture of a medicament for the
treatment of mental disorders propagated by stress, Parkinson’s disease, depression,
negative symptoms of schizophrenia, attention deficit hyperach\nly disorder, post-

traumatic stress-disorder, or anxiety disorders.

15. A compound of formula IA
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wherein,

XisCRRy, OorS;

Z is -CHR3-(CH;)n- or a single bond;

R, is hydroxy, (C;-Ce)alkyl, (C;-Ce)alkoxy, halogen, halo(C;-Cs)alkyl, (C,~
Cs)alkoxy-CO-, CN, NO;, NHa, mono- or di(Cy-Cg)alkylamino or carboxyl;

Rz and R;’ are independently H, hydroxy or (C,-Cg)alkyl or R; and R,’ form,
together with the carbon ring atoms to which they are attached, a carbonyl group;

Rj; is H, hydroxy, (C,-Cs)alkyl, (C,-Ce)alkenyl, hydroxy(C,-Cs)alkyl, (C)-
Ce)alkoxy, (Ci-Ce)alkoxy(C;-Cs)alkyl, hydroxy(C;-Cs)alkoxy(C;-Cg)alkyl, (Cs-
Cy)cycloalkyl, (Cs-Cy)cycloalkyl(C,-Cg)alkyl, aryl, aryl(C,-Cgs)alkyl, aryloxy,
aryl(C1-Ce)alkoxy, aryloxy(Ci-CeJalkyl, ary}(Cy-Ce)alkoxy(Cy-Ce)alkyl, halo(C-
Ce)alky], NH3, amino(C;-Ce)alkyl, mono- or di{C,-Cs)alkylamino,mono- or di(C;-
Ce)alkylamino(C,-Ce)alkyl, (C,-Ce)alkcyl-CO-, (C,-Cs)alkyl-CO-O-, (C,-Cs)alkyl-
CO-0«C,-Ce)alkyl, (C;-Cs)alkoxy-C-, (C,-Ce)alkoxy-CO-C,-Cs)alkyl, (Ci-
Ce)alkoxy-CO-(C;-Cs)alkoxy(C;-Cs)alkyl, carbamoyl, mono- or di(C)-
Ce)alkylcarbamoyl, carboxyl or (Ci-Cg)alkyl-S-(Ci-Cg)alkyl, wherein the said (Cs-
Ci)cycloalky! or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C)-Ce)alkyl, halogen, (C,-Cgalkoxy, NH3, CN or
NO,, or one of R; or Ry and R together form a bond between the ring atoms to
which they are attached;

Ry is H, hydroxy, (C;-Cg)alkyl, hydroxy{C;-Cs)alkyl, (C;-Ce)alkoxy or (C;-

Ce)alkoxy(C,-Ce)alkyl;

R; is H, hydroxy, (C,-Ce)alkyl, (C2-Cs)alkenyl, (C;-Cs)alkoxy, (C;-
Cs)alkoxy(Ci-Ce)alkyl, (C3-Cy)cycloalkyl, (C3-Cr)cycloalkyl(C;-Cs)alkyl, aryl,
aryl(C,-Cq)alkyl, aryloxy, aryl(C,-Cg)alkoxy, aryloxy((f;-Cs)alkyl, aryl(C,-
Ce)alkoxy(C;-Cg)alkyl, halo(C;-Cg)alkyl, (C}-Ce)alkyl-CO-O-, (C1-Ce)alkyl-CO-O-
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(C,-Ce)alkyl, (C,-Cs)alkoxy-CO~(C-Cg)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or

di(C,-Ce)alkylcarbamoyl, carboxyl or (C,-Cg)alkyl-S-(Ci-Cg)alkyl, wherein the said
(Cs-Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Ce)alkyl, halogen, (C,-C¢)alkoxy, NHa, CN or
NO,, or R4 and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independéntly being hydroxy, (C;-Cg)alkyl,
halogen, NHz, NO3, (C3-C;)cycloalkyl, hydroxy(C)-Cs)alkyl, halo(C)-Cs)alkyl,
amino(C,-Cs)alkyl, mono- or di(C;~Cg)alkylamino, mono- or di(C;-
Ce)alkylamino(C,-Cg)alkyl, (C,-Ce)alkoxy, (C,-Cs)alkoxy(C,-Cs)alkyl, carboxyl,
(Ci-Ce)alkyl-CO-, (C;-Cgalkyl-CO-0-, (Ci-Ce)alkoxy-CO-, (C;-Cs)alkoxy-CO-(C;-
Ce)alkyl, carbamoyl mono- or di(C,-Cg)alkylcarbamoyl or oxo; .

Rg is H, hydroxy, (C;-Ce)alkyl, (C;-Ce)alkoxy or (C;-Cs)alkoxy(C)-Cs)alkyl
or Rs forms a bond between the ring atom to which it is attached and the ring atom to
which Ry is attached;

Ry is H, hydroxy, (C-Cg)alkyl, hydroxy(C;-Cg)alkyl, {C;-Cs)alkoxy or (C;-
Ce)alkoxy(C,;-Cg)alkyl;

Ry is H,hydroxy, (C;-Cs)alkyl, hydroxy(C,-C)alkyl, (Ci-Cs)alkoxy or (C)-
Cs)alkoxy(C)-Cg)alky] or, only when n is 0, Ry and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R;o each
independently being hydroxy, (C;-Ce)alkyl, halogen, NH, NO;, (C5-C;)cycloalkyl,
hydroxy(C:-Cg)alkyl, halo(C,-Ce)alkyt, amino(C,;-Cs)alkyl, mono- or di{C,-
Ce)alkylamino, mono- or di(C;-Ce)alkylamino(C,-Ce)alkyl, (C;-Ce)alkoxy, (C;-
Ce)elkoxy(Cy-Cg)alkyl, carboxyl, (C,-Cs)alkyl-CO-, (C,-Cg)alkyl-CO-0O-, (C)-
Cs)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C;-Cs)alkyl, carbamoyl, mono- or di(C,-
Cs)alkylcarbamoyl or oxo;

R,s is H, (Ci-Cg)alkyl, (C2-C¢)alkenyl, hydroxy(C,-Cg)alkyl, (C,-
Cs)alkoxy(C,-Cg)alkyl, hydroxy(C,-Ce)alkoxy(C,-C¢)alkyl, halo(C,-Ce)alkyl,
amino(C,;-Cg)alkyl, mono- or di(C,-Cs)alkylamino(C;-Ce)alkyl, (C;-Cs)alkyl-CO-,
(C-Cs)alkyl-CO-0-(C;-Cg)alkyl, (C;-Ce)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C,-
Cé)alkyl, (C;-Cs)alkoxy-CO-(C1-Cg)alknxy(C;-Cs)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoyl or carboxyl; -

Ri¢ is H or (C|-Cg)alkyl;
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R; and Ry are attached to the carbon ring atoms, which are adjacent;

m is 0 to 2; and

nisOorl,

or a pharmaceutically acceptable salt or ester thereof, with the provisos, that
a) when X is O, m is ¢ and n is 0, then R3-Rg are not all simultaneously
hydrogen;

b) the compound is not 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-
cyclopenta[a]fluorene; 1,3,4,5,6,11b-hexahydro-2H-11-thiz-4a-aza-
benzo[a]fluorene; 1-(1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo[a]fluoren-1-yl)-ethanone or 1,3,4,5,6,11b-hexahydro-2H-1 1-thia-4a-

aza-benzo[a]fluorene-1-carboxylic acid methyl ester,
16. A compound according to claim 15, wherein X is CRzR;".
17. A compound according to claim 15, wherein X is O.
18. A compound according to claim 15, wherein X is S.
19. A compound according to any one of claims 15 to 18, .\vhereil-l R; is hydroxy,
(C1-Co)alkyl, hydroxy(C)-Celalkyl, (C1-Co)alkoxy(Ci-Cealkyl, (Ci-Calkoxy-CO-

or (Cy-Ce)alkyl-CO-O-(Ci-Cs)alkyl and Ry is H, (C1-Cs)atkyl or hydroxy(C;-
Celalkyl.

20. A compound according to any one of claims 15 to 19, wherein R; is hydroxy,

" hydroxy(C;-Ce)alkyl or (C1-Cs)alkoxy(C)-Cs)alkyl and R, is (C1-Cg)alkyl.

21. A compound according to any one of claims 15 to 18, wherein R4 and Rs
form, together with the carbon ring atoms to which they are attached, a condensed

six membered saturated carbocyclic ring.

22. A compound according to any one of claims 15 to 21, wherein the compound

is 1a-Methyl-1,3,4,5,6,11b-hexahydro-ZH-11-oxa-4a-aza-benzo[a]fluoren-1-ol, (1a-
Methyl-1,3,4,5,6,1 1 bB-hexahydro-2H-1 | -oxa-4a-aza-benzo[a)fluoren-1-yl)-
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methanol, (-){1a-Methyl-1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-

benzo[a]}fluoren-1-yl)-methanol, (+)-(1a-Methyl-1,3,4,5,6,11bp-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, 1a-Isopropyl-1,3,4,5,6,11b-Hexahydro-
2H-11-oxa-4a-aza-benzo[a}fluoren-1-ol, 1a-Ethyl-1,3,4,5,6,1 1bf-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-ol, ({a-Ethyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-oxa-
4g-aza-benzo[a]fluoren-1-yl)-methanol, 1-Methyl-1¢,3,4,6,11bB-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluorene, (1-Hvdroxymethyl-1,3.4,5,6,11b-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl]-methanol, 1-Methoxymethyl-1a-methyl-
1,3,4,5,6,11bB-hexahydro-2H-11-0xa-4a-aza-benzo{a}fluorene, (-)-1-
Methoxymethyl-1o-methyl-1,3,4,5,6,1 1bp-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluorene, (+)-1-Methoxymethyl-1-methyl-1,3,4,5,6,11bp-hexahydro-2H-
11-oxa-4a-aza-benzo[a)fluorene, 1a-Methyl-1,3,4,5,6,1 lba.-hexahydro-ZH—l-l -oxa-
4a-aza-benzo[a}fluorene-1-carboxylic acid ethyl ester, 1-Ethoxymethyl-1a-methyl-
1,3,4,5,6,11bB-hexahydro-2H-1 1-0xa-4a—aia—benzo[a]ﬂuorcne, (la-Methyl-
1,3,4,5,6,11ba-hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluoren-1-yl}-methanol, (-)-
(1a-Methyl-1,3,4,5,6,1 1ba-hexahydro-2H-1 1 -oxa-4a-aza-benzo[a]flnoren-1-yl)-
methanol, (+)-(1a-Methyl-1,3,4,5,6,11ba-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluoren-1-yl)-methanol, 1a—-Ethyl-1,3,4,5,6,11ba-hexahydro-2H-11-oxa-4a-
aza-benzo[a]fluorene-1-carboxylic mzthyl ester, 1-Methoxymethyl-1a-methyl-
1,3,4,5,6,11ba-hexahydro-2H-1 1-oxa-4a-aza-benzo[a)fluorene, (-)}-1-
Methoxymethyl-1a-methyl-1,3,4,5,6,1 1 ba-hexahydro-2H-11-o0xa-4a-aza-
benzo[a]fluorene, (+)-1-Mcthoxymethiyl-1a-methyl-1,3,4,5,6,1 1ba-hexahydro-2H-
11-oxa-4a-aza-benzo[a]fluorene, (1a-Ethyl-1,3,4,5,6,1 1ba-hexahydro-2H-11-o0xa-
4a-aza-benzo[a]fluorene-1-yl)-methanol, acetic acid 1a-Methyl-1,3,4,5,6,11bp-
hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-ylmethy! ester or (1a-Methyl-
1,2,3,4,6,7,12,1 2ba.-octahydroinde1io[:!. 1-a]quinolizin-1-yl)-methanol.

23. A compound of formula IB
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wherein,

X is NR3;

R; is (C)-Cg)alkyl;

Z is -CHRs-(CH_)n- or a single bonci;

R, is hydroxy, (C,-Cg)alkyl, (C,-Cs)alkoxy, halogen, halo(C,-Cg)alkyl, (C;-
Ce)alkoxy-CO-, CN, NO;, NH;, mono- or di(C,-C¢)alkylamino or carboxyl;

R; is H, hydroxy, (C;-Cg)alkyl, (Cz-Cs)alkenyl, hydroxy(C,-Cs)alkyl, (C,-
Ce)alkoxy, (Ci-Ce)alkoxy(C,-Ce)alkyl, hydroxy(C,-Cs)alkoxy(C,-Cs)alkyl, (C;-
Cy)eycloalkyl, (C3-Cr)eycloalkyl(Ci-Ce)alkyl, aryl, aryl(C-Ce)alkyl, aryloxy,
aryl(Ci-Cs)alkoxy, aryloxy(Ci-Cs)alkyl, aryl(Ci-Ce)alkoxy(Ci-Ce)alkyl, halo(C)-
Ce)alkyl, NH3, amino(C,-Cg)alkyl, mono- or di(C,-Cg)alkylamino,mono- or di(C,-
Cs)alkylamino(C;-Cq)alkyl, (C,-Ce)alkyl-CO-, (C,-Ce)alkyl-CO-0-, (C;-Cg)alkyl-
CO-0-(C,-Cg)alkyl, (C;-Cs)alkoxy-CO-, (Cy-Cs)alkoxy-CO-(C,-Cg)alkyl, (C;-
Ce)alkoxy-CO-(C,-Ce)alkoxy(C;-Ce)elkyl, carbamoyl, mono- or di(C,-
Ce)alkylcarbamoyl, carboxyl or (C-Cs)alkyl-S{C,-Ce)alkyl, wherein the said (Cs-
Cy)eycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Cs)atkyl, halogen, (C;-Cs)alkoxy, NH;, CN or
NOg,, or one of Ry or Rs and R, together form a bond between the ring atoms to
which they are attached;

R4 is H, hydroxy, (C,-Cs)alkyl, hydroxy(C,;-Cg)alkyl, (C,-Cg)alkoxy or (C,-
Ce)alkoxy(C,-Cg)alkyl; '

Rs is H, hydroxy, (C,-Cs)alkyl, (C;-Cg)alkenyl, (C,-Ce)alkoxy, (C,-
Ce)alkoxy(C)-Cs)alkyl, (C3-Cs)cycloaliyl, (Ca-Cr)eycloalkyl(C)-Cg)alkyl, aryl,
aryl(C,-Cs)alkyl, aryloxy, aryl(C,-Ce)alkoxy, aryloxy(C,-Cs)alkyl, aryl(C;-
Ce)alkoxy(C;-Cq)alkyl, halo(Ci-Ce)alkyl, (C,-Ce)alkyl-CO-0O-, (C,-Cg)alkyl-CO-O-

L
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(C1-Ce)alkyl, (C;-Cg)_alkoxy-CO-(C.-_Cg)alkoxy(Cl-Cs)alkyl. carbamoyl, mono- or

di(C,-Ce)alkylcarbamayl, carboxyl or (C,-Cg)alkyl-S-(C,-Cg)alkyl, wherein the said
(C;-Cs)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cg)alkyl, halogen, (C,-Ce)alkoxy, NH,, CN or
NO, or R; and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independently being hydroxy, (C;-Cg)alkyl,
halogen, NH;, NO,, (C3-C5)cycloallcyl, hydroxy(C;-Cs)alkyl, halo(C,-Cg)alkyl,
amino(C,-Cg)alkyl, mono- or di(C;-Cs)alkylamino, mono- or di(C,-
Cs)alkylamino(C,-Cg)alkyl, (C;-Cg)alkoxy, (Ci-Ce)alkoxy(C;-Cs)alkyl, carboxyl,
(C1-Ce)alkyl-CO-, (C,-Cg)alkyl-CO-O-, (C,-Cg)alkoxy-CO-, {(C;-Cg)alkoxy-CO-(C,;-
Cs)alkyl, carbamoyl mono- or di(C,~Cg)alkylcarbamoyl or oxo;

R is H, hydroxy, (C,-Cg)alkyl, (C,-Cs)alkoxy or (C,-Cs)alkoxy(C-Ce)alkyl
or Rs forms a bond between the ring atom to which it is attached and the ring atom to
which R, is attached; ) ‘

R; is H, hydroxy, (C;-Ce)alkyl, hydroxy(C;-Ce)alkyl, (C,-Cg)alkoxy o'r (Ci-
Cs)alkoxy(Cy-Cealkyl; )

R is Hhydroxy, (Ci-Cg)alkyl, hydroxy(C,-Cs)alkyl, (C,-Cs)alkoxy or (C;-
Ce)alkoxy(C,-Cs)alkyl or, only when n is 0, Ry and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R each
independently being hydroxy, (C,-Csalkyl, halogen, NH;, NO3, (C3-Cy)cycloalkyl,
hydroxy(C,-Cs)alkyl, halo(C,-Cg)alkyl, amino(C,-Cg)alkyl, mono- or di(C,-
Cs)alkylamino, mono- or di(C;-Cg)alkylamino(C,-Cs)alkyl, (C,-C¢)alkoxy, (C;-
Ce)alkoxy(C;-Cs)alkyl, carboxyl, (Ci-Cg)alkyl-CO-, (C;-Cs)alkyl-CO-O-, (C;-
Cs)alkoxy-CO-, (Ci-Cg)alkoxy-CO-(C-Cg)alkyl, carbamoyl, mono- or di(C;-
Cs)alkyli:arbamoyl or 0X0;

Rys is H, (Ci-Ce)alkyl, (C;-Cs)alkenyl, hydroxy(C)-Coalkyl, (Ci-
Cs)alkoxy(C,-Cs)alkyl, hydroxy(C,-Cs)alkoxy(C,-Cg)alkyl, halo(C,-Cg)alkyl,
amino(Cy-Ce)alkyl, mono- or di(C;-Cs)alkylamino(C;-Ce)alkyl, (Ci-Ce)alkyl-CO-,
(Ci-Ce)alkyl-CO-0-(C,-Ce)alkyl, (Ci-Ce)alkoxy-CO-, (C-Cs)atkoxy-CO-(C,-
Cs)alkyl, (C,-Cs)alkoxy-CO-(C,-Cg)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoyl or carboxyl;

Rj¢ is H or (C|-C¢lalkyl;
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R; and Ry are attached to the carbon ring atoms, which are adjacent;

mis 0to 2; and

nisOorl,

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that

a) when m is 0 or R, is methoxy and R, is H or ethyl, then R; is not
methoxy-CO;

b) the compound is not 12-Methyl-1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-
a]quinolizine; 1-Ethyl-12-methyl-1,2,3,4,6,7,12,12b-octahydro-
indolof2,3-a]quinolizine; 2,3-Diethyl-12-methyl-1,2.3,4,6,7,12,12b-
octahydro-indolo[2,3-a]quinolizine; 12-Methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo{2,3-a]quinolizin-1-ol; 2-(1-Ethyl-12-methyl-
1,2,3,4,6,7,12,12b-octahvdro-indolo[2,3-a]quinolizin-1-yl)-ethanol; 11-
Methyl-2,3,5,6,11,1 1b-hexahydro-1H-indolizino[8,7-b]indole; (11-
Methy!-2,3,5,6,11,1 1b-hexahydro-1H-indolizinof8,7-5}indol-1-yl)-
methanol, (1,11-Diethyl-2,3,5,6,11,11b-hexahydro-1H-indolizino[8,7-
blindol-1-yl)-methanol or 3-(1-ethyl-12-methyl-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a]quinolizin-1-yl)-propionic acid methyl ester.

'24. A compound according to claim 23, wherein R; is hydroxy, (C,-Ce)alkyl,

hydroxy(Cy-Ce)alkyl or (C,-Cs)alkoxy(Cy-Cs)alkyl and Ry is H, (C;-Cs)alkyl o
hydroxy(C,-Cg)alkyl. :

25. A compound according to any one of claims 23 or 24, wherein the compound
is 1a-Ethyl-12-methyl-1,2,3,4,6,7,12bB-octahydro-indolo[2,3-a]quinolizin-1-0l or

1a-Ethyl-12-ethyl-1,2,3,4,6,7,12bB-octahydro-indolo[2,3-a]quinolizin-1-ol.

26. A compound of formula IC

]
®,)m Tl
IC
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wherein,

X is NR3;
R;is H; i_‘-‘f‘
Z is -CHRg-(CH;)n- or a single bond; iy

nis0;

R, is hydroxy, (C,-C¢)alkyl, (C,-Cs)alkoxy, halogen, halo(C,-Cs)alkyl, (C;-
Cs)alkoxy-CO-, CN, NO,, NH;, morio- or di{C;-C¢)alkylamino or carboxyl;

R; is H, hydroxy, (C1-Ce)alkyl, (Cz-Ce)alkenyl, hydroxy(C;-Ce)atkyl, (C-
Cs)alkoxy, (Cy-Cs)alkoxy{C,-Ce)alkyl, hydroxy(C,-Ce)alkoxy(C;-Cs)alkyl, (Cs-
Cs)eycloalkyl, (C3-Cr)cycloalkyl(C -Ce)alkyl, aryl, aryl(C,-Cs)alkyl, aryloxy,
aryl(Ci-Ce)alkoxy, aryloxy(C,-Cealkyl, aryl(C;-Ce)alkoxy(Ci-Ce)alkyl, halo(C,-
Cs)alkyl, NH;, amino(C,-Cs)alkyl, mono- or di(C,-Cs)alkylamino,mone- or di(C,-
Ce)alkylamino(C,-Ce)alkyl, (C)-Ce)alkyl-CO-, (Ci-Ce)alkyl-CO-O-, (Ci-Cs)alkyl-
CO-0+C,-Ce)alkyl, (C1-Ce)alkoxy-CiI-, (C;-C¢)alkoxy-CO-(Ci-Cgalkyl, (C;-
Cs)alkoxy-CO-(C,-Cg)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or di(C;-
C¢)alkylcarbamoyl, carboxyl or (Ci-Cy)alkyl-S-(C,-Ce)alkyl, wherein the said (Cs-
Cs)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C)-Cs)elkyl, halogen, (Cy-Cg)alkoxy, NH;, CN or
NO», or R; and R¢ together form a bond between the ring atoms to which they are
attached; -

Rg is H, hydroxy, (C;-Ce)alkyl, (C;-Cg)alkoxy or (C;-Cs)alkoxy(C,-Cs)alkyl
or Rs forms a bond between the ring atom to which it is attached and the ring atom to
which R; is attached; _

Ry is H, hydroxy, (C;-Cg)alkyl, hydroxy(C |-C¢)alkyi; (Ci-Ce)alkoxy or (C,-
Cg)alkoxy(C)-C)alkyl;

Rs is H,hydroxy, (Ci-Cg)alkyl, hydroxy(C,-Ce)alkyl, (C,-Cg)alkoxy or (C,-
Cs)alkoxy(Ci-Cs)alkyl or, only when n is 0, Ry and Ry form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) Ryq each
independently being hydroxy, (C,-Cg)alkyl, halogen, NHz, NO;, (Cy-Cr)cycloalkyl,
hydroxy(C;-Ce)alkyl, halo(C;-Ce)alkyl, amino(Ci-Ce)alkyl, mono- or di(C;-
Cs)atkylamino, mono- or di(C)-Ce)alkylamino(C;-Ce)alkyl, (C1-Cs)alkoxy, (C;-
Co)alkoxy(Ci-Ce)alkyl, carboxyl, (Cy-Cs)alkyl-CO-, (C;-Ce)alkyl-CO-O-, (C)-
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Ce)alkoxy-CO-, (Ci-Cg)alkaxy-CQ-(C,-Cg)alkyl, carbamoyl, mono- or di(C;-

Ce)alkylcarbamoyl or oxo;

Ry is hydroxy, (C:-Ce)alkyl, halogen, NHz, NO,, (C3-C7)cycloalkyl,
hydroxy(C:-Ce)alkyl, halo(C-Ce)alkyl, amino(C)-Cg)alkyl, mono- or di(C;-
Cs)alkylamino, mono- or di(C;-Cg)alkylamino(C,-Cg)alkyl, (C,-Cs)alkoxy, (C)-
Ce)alkoxy(C)-Cs)alkyl, carboxyl, (C-Ce)alkyl-CO-, (C,-Ce)alkyl-CO-O-, (C;-
Ce)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C,-Cg)alkyl, carbamoyl mono- or di(C;-
Cs)alkylcarbamoyl or oxo; '

R;s is H, (Ci-Cg)alkyl, (C;-Cg)alkenyl, hydroxy(C,-Cg)alkyl, (C,-
Ce)alkoxy(C;-Cs)alkyl, hydroxy(C,;-Ce)alkoxy(C,-Cs)alkyl, halo(C,-Cg)alkyl,
amino(C,;-Cg)alkyl, mono- or di(C;-Ce)alkylamino(C,-C¢)alkyl, (C,-Cs)alkyl-CO-,
(C1-Ce)alkyl-CO-0O-(C,-Cg)alkyl, (Ci-Cs)alkoxy-CO-, (C;-Ce)alkoxy-CO-(C;-
Cs)alkyl, (C,-Ce)alkoxy-CO-(C;-Cg)alkoxy(C,-Cs)alkyl, carbamoyl, mono- or di(C,-
Cg)alkylcarbamoyl or carboxyl;

R)s is H or (C,-Cg)alkyl;

R; and Ry are attached to the carbon ring atoms, which are adjacent;

mis 0 to 2; and '

ris 1t03;

or a pharmaceutically acceptable salt and ester thercof, with the provisos, that
the compound is not l0-methyl-5,7,7a._,8,9,10.1 1,11a,11b,12-decahydro-6H-6a,12-
diaza-indeno[1,2-a}fluorene; 3-hydroxy-1,2,3,4,48,5,6,7,8,13,13b,1 3c-dodecahydro-
6a,13-diaza-indeno[ 1,2-c]phenanthrene-4-carboxylic acid methyl ester; methyl-3-
ethyl-1,2,3a,4,6,7,12b,12c-octahydro-3H,12H-indolo[2,3-g]cyclopent[a]indolizine-2-
caﬂ:;oxylate; methyl-1,2,3a,4,6,7,12b,12c-octahydro-3H, 1 2H-indolo[2,3-
glcyclopent[alindolizine-2-carboxylate: or 12c-cthyl-1,3a,4,6,7,12b,12¢-octahydro-
cyclopent[1,2]indolizino[8,7-b)indol-3(2H)-one.

27. A compound according to claim 26, wherein ris 1 and R; is H, hydroxy, (C)-
Cs)alkyl or hydroxy(C,-Ce)alkyl.

28. A compound according to any one of claims 26 or 27, wherein the compound

is 3,4,4apB,5,6,7,8,13,13b8, 13ca-decahydro-2H-6a,13-diaza-indeno[1,2-
cJphenanthren-1-one, 1,2,3 ,4,5,6,7,8,13_,13b—decahydro-6a,l3-diaza-indeno[1,2-
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c]phenanthrene, acetic acid 1a,2,3,4,428,5,6,7,8,13,13bB,13ca-dodecahydro-6a,13-

diaza-indeno{ 1,2-c]phenanthren-1-y! ester or acetic acid ¥
1p,2,3,4,42P,5,6,7,8,13,13bp,13ca-dodecahydro-6a,13-diaza-indeno[ 1,2-
c]phenanthren-1-yl ester.

29. A compound of formula ID

wherein,
Xi1s NR;j;
10 Rz is H;
Z is -CH-(CH;)n-;
nis0;
R, is hydroxy, (Ci-C)alkyl, (C)-Cs)alkoxy, halogen, halo(C;-Cs)alkyl, (Ci-
Cs)alkoxy-CO-, CN, NO,, NHa, monc- or di{C;-Cg)alkylamino or carboxyl;

15 . R; is H, hydroxy, (Ci-Ce)alkyl, (Ca-Ce)alkenyl, hydroxy(C,-Cg)alkyl, (C;-
Cs)alkoxy, (Ci-Ce)alkoxy(C,-Cs)alkyl, hydroxy(C,-Ce)alkoxy(C,-Cs)alkyl, (C;-
Cy)cycloalkyl, (C3-Cr)cycloalkyl(C,-Cealkyl, aryl, aryl(C;-Cs)alkyl, aryloxy,
aryl(C,-Ce)alkoxy, aryloxy(C,-Ce)alkyl, aryl(C,-Ce)alkoxy(C;-Ce)alkyl, halo(C,-
Cs)alkyl, NH3, amino(C,-Cg)alkyl, mono- or di(C;-Cg)alkylamino,mono- or di{(C,-

20 Cg)alkylamino(C,-Cs)alkyl, (C,-Cg)alkyl-CO-, (C1-Ce)alkyl-CO-O-, (C,-Ce)alkyl-
CO-0-(C,-Celatkyl, (C,-C¢)alkoxy-CC-, (C,-Ce)alkoxy-CO-(C,;-Ce)alkyl, (C;-
Ce)alkoxy-CO-(C;-Ce)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or di(C;- '
Ce)alkylcarbamoyl, carboxyl or (C,-Cgjalkyl-5-(C,-Ce)alkyl, wherein the said (Cy-
Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents ea'ch

25 independently being hydroxy, (C)-Ce)alkyl, halogen, (C,-Cs)alkoxy, NH;z, CN or
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NO,, or one of R; or R4 and Rg together form a bond between the ring atoms to

which they are attached;

R4 is H, hydroxy, (C;-Ce)alkyl, hydroxy(C,-Cg)alkyl, (C,~C¢)alkoxy or (C,-
Ce)atkoxy(C-Cg)alkyl;

Rs is H, hydroxy, (C-Cs)alkyl, (Cz-Cs)alkenyl, (C-Cs)alkoxy, (C;-
Cs)alkoxy(Ci-Cg)alkyl, (C3-Cy)ecycloalkyl, (Cs-Cy)eycloalkyl(C,-Ce)alkyl, aryl,
aryl(C,-Cg)alkyl, aryloxy, aryl(C,-Cs)alkoxy, aryloxy(C:-Ce)alkyl, aryl(C;-
Cs)alkoxy(C;-Cs)alkyl, halo(C,-Cs)alkyl, (C,-Cs)alkyl-CO-0-, (C,-Cs)alkyl-CO-O-
(C;-Ce)alky), (C;-Cg)alkoxy-CO-(C;-Cg)alkoxy(C)-Ce)alkyl, carbamoyl, mono- or
di(C,-Cg)alkylcarbamoyl, carboxyl ar (C,-Cg)alkyl-S-(C,-Ce)alkyl, wherein the said
(C3-Cy)eycloalkyl or ary! is unsubstifuted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-C¢)alkyl, halogen, (C,-Cs)alkoxy, NH,, CN or
NO3, or R4 and R;s form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ro each indusperidently being hydroxy, (C;-Ce)alkyl,
halogen, NHz, NO3, (C3-Cy)cycloalkyl, hydroxy(C,-Cs)alkyl, halo(C,-Ce)alkyl,
amino(C,-Ce)alkyl, mono- or di(C;-Ce)alkylamino, mono- or di(C;-
Cg)alkylamino(C,-Cg)alkyl, (C;-Cs)alkoxy, (C|-C5)alkoxy(C1-(_35)alkyl, carboxyl,
(C,-Cy)alkyl-CO-, (C,-Cg)alkyl-CO-0O-, (C,-Cg)alkoxy-CO-, (C,-Ce)alkoxy-CO-(C,-
Cq)alkyl, carbamoyl mono- or di(C,-Cs)alkylcarbamoyl or oxo;

Rs is H, hydroxy, (C,-Cg)alkyl, (C;-Cg)alkoxy or (CI-C;)alkoxy(Cl—Cs)aJkyl
or R forms a bond between the ring atom to which it is attached and the ring atom to
which Ry is attached;

R0 is hydroxy, (C;-Cg)alkyl, halogen, NH>, NO,, (C3-Cy)cycloalkyl,

-hydroxy(C.-Cg)alkyl, halo(C,-Cg)alkyl, amino(C,-Cg)alkyl, mono- or di(C;-

Cg)alkylamino, mono- or di(C;-Cs)alkylamino(C,-Cg)alkyl, (C;-Ce)alkoxy, (C;-
C¢)alkoxy(C,-Ce)alkyl, carboxyl, (C;-Ce)alkyl-CO-, (C;-Cg)alkyl-CO-O-, (C;-
Cs)alkoxy-CO-, (C,-Cg)alkoxy-CO-(C,-Cs)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl or oxo; :

Ris is H, (C;-Cs)alkyl, (C2-Cs)alkenyl, hydroxy(C,-Cg)alkyl, (C,-
Cs)alkoxy(Ci1-Ce)alkyl, hydroxy(C,-Cg)atkoxy(C,-Cs)alkyl, halo(C,-Cs)alkyl,
amino(C;-Cs)alkyl, mono- or di(C-Cg)alkylamino(C,-Cg)alkyl, (C,-Cs)alkyl-CO-,
(C1-Ce)alkyl-CO-0-(C-Cg)alkyl, (C,-Cs)alkoxy-CO-, (C;-Cs)alkoxy-CO-(C,-
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C¢)alkylcarbamoyl or carboxyl;

R;¢ is H or (C;-Cg)alkyl;

Ry and Rg are attached to the carbon ring atoms, which are adjacent;

m is 0 to 2; and

tisOto3;

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 1,2,3,4,4a,5,6,11,11b,12, 13,13a—dodecahy-dro-4b,1 1-diaza-
indeno[2,1-z])phenanthrene; 1,2,3,4,4a,5,6,11,11b,12-decahydro-4b,11-diaza-
indeno[2,1-a}phenanthrene; 9-methoxy-1,2,3,4,48,5,6,11,11b,12-decahydro-4b,11-
diaza-indeno[2,1-a]phenanthrene or 1-hydroxy-1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahydro-4b, 11-diaza-indeno[2,1-aJphenanthrene-2-carboxylic acid methyl ester.

30. A compound of formula IE

wherein,

X is NRy;

R;is H;

Z is -CHRg-(CHa)n- or a single bond,

R, is hydroxy, (C;-Cg)alkyl, (Ci-Cs)alkoxy, halogen, halo(C)-Cg)alkyl, (C:-
Cs)alkoxy-CO-, CN, NO;, NH;, mono- or cii(C.-Cs)aﬂcylamino or carboxyl;

R, is H, hydroxy, (C,-Cg)alkyl, (C2-Ce)alkenyl, hydroxy(C,-Cslalkyl, (C,-
Cs)alkoxy, (Ci-Ce)alkoxy(Ci-Cs)alkyl, hydroxy(C-Cg)alkoxy(C,-Ce)alkyl, (Cs-
Ci)cycloalkyl, (C3-Co)eycloalkyl(C,-Ce)alkyl, aryl, aryl(C,-Cg)alkyl, aryloxy,
aryl(C,~Cs)alkoxy, aryloxy(C,;-Cs)alkyl, aryl(C-Cs)alkoxy(C;-Ce)alkyl, halo(C,-
Ce)alkyl, NH;, amino(C;-Cg)alkyl, mone- or di(C,-Cs)alkylamino,mono- or di(C)-
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Cs)alkylamino(C;-Cs)alkyl, (C1-C¢)alkyl-CO-, (Ci-Ce)alkyl-CO-O-, (Ci-Cg)alkyl-

CO-0-(C;-Celalkyl, (C,-Cg)alkoxy-CO-, (Cy-Cg)alkoxy-CO-(C,-Cg)alkyl, (C,-
Cs)alkoxy-CO-(C,-Ce)atkoxy(C)-Cs)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoyl, carboxy! or (C-C¢)alkyl-S-(C;-Cg)alkyl, wherein the said (C;-
Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C,-Cs)alky]), halogen, (C;-Cs)alkoxy, NH;, CN or
NO,, or one of R; or R4 and R together form a bond between the ring atoms to
which they are attached; _

R4 is H, hydroxy, (C,-Ce)alkyl, hydroxy(C,-Cs)alkyl, (C,-Ce)alkoxy or (C;-
Celatkoxy(C,-Cg)alkyl;

Rs is H, hydroxy, (C,-Cs)alkyl, (Cz-Ces)alkenyl, (C,-Cs)alkoxy, (C;-
Ceyalkoxy(Cr-Ce)alkyl, (Cs-Cr)eycloalkyl, (Cs-Cr)cycloalkyl(Ci-Ce)alkyl, aryl,
aryl(C-Ce)alkyl, aryloxy, aryl(Cy-Cs)alkoxy, aryloxy(Cy-Ce)alkyl, aryl(C-
Ce)alkoxy(Ci-Cg)alkyl, halo(C;-Cs)alkyl, (C,-Ce)alkyl-CO-0-, (C,-Ce)alkyl-CO-O-
(C1-Ce)alkyl, (C,-Cs)alkoxy-CO-(C,-Cs)alkoxy(C;-Cs)alkyl, carbamoyl, mono- or
di{C,-Cg)alkylcarbamoyl, carboxy! or (C,-Cs)alkyl-S-(C-Cg)alkyl, wherein the said
(C3-Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently béing hydroxy, (C,-Cs)alkyl, halogen, (C;-Cs)alkoxy, NH;, CN or
NO,, or R4 and Rs form, together with the carbon ring atoms to which they are
attached, a condensed five to seven membered saturated carbocyclic ring subs;tituted
with 1 to 3 substituent(s) Ro each independently being hydroxy, (C)-Ce)alkyl,
halogen, NH3, NO;, (C;-C7)cycloalkyl, hydroxy(C,-Cs)alkyl, halo(C,-Cg)alkyl,

" amino(C,-Ce)alky}, mono- or di(C,-Cs)alkylamino, mono- or di(C;-

Ce)alkylamino(C;-Cs)alkyl, (Ci-Cs)alkoxy, (C,-Cs)alkoxy(C,-Cs)alkyl, carboxyl,
(C-Ce)alkyl-CO-, (C,-Cg)alkyl-CO-0-, (Ci-Cg)alkoxy-CO-, (Ci-Cg)alkoxy-CO-(C,-
Ce)alkyl, carbamoyl mono- or di(C,-Cs)alkylcarbamoyl or oxo;

Rg is H, hydroxy, (C;-Ce)alkyl, (C,-Cs)alkoxy or (Cl-Cg)alkoxy(Cl-Ca)aIkyl
or Rg forms a bond between the ring atom to which it is attached and the ring atom to
which Rj is attached;

Ry is H, hydroxy, (Ci-Ce)alkyl, hydroxy(Ci-Cs)alkyl, (Cy-Cs)alkoxy or (C;-
Cs)alkoxy(C,~-Cg)alkyl;

" Rg is Hhydroxy, (Ci-Cg)alkyl, hydroxy(C,;-Cs)alkyl, (C,-Cs)alkoxy or (C;-
Ce)alkoxy(C,-Cs)alkyl or, o_nly when n i3 0, R; and R form, together with the carbon

ring atoms to which they are attached, a condensed five to seven membered saturated
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carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R.o each b

independently being hydroxy, (Ci-Cg)alkyl, halogen, NH;, NO,, {(C3-Cr)cycloalkyl,
hydroxy(C,-Cg)alkyl, halo(C,-Cs)alkyl, amino(C,-Cg)alkyl, mono- or di(C;-
Cs)alkylamino, mono- or di(C,-Cs)alkylamino(C,-Cs)alkyl, (C,-Cg)alkoxy, (C;-
Cé)alkoxy(C,-Cq)alkyl, carboxyl, (C,-C)alkyl-CO-, (Ci-Cg)alkyl-CO-0-, (C; -
Ce)alkoxy-CO-, (C,-Cs)alkoxy-CO-(C,-Cg)alkyl, carbamoyl, mono- or di(C;-
Cs)alkylcarbamoyl or oxo; ¢

Rus is H, (C-Cgalkyl, (C2-Cs)alkenyl, hydroxy(Ci-Ce)alkyl, (C;- V
Ce)alkoxy(Cy-Ce)alky, hydroxy(C;-Ce)alkoxy(C;-Ce)alkyl, halo(C)-Cealkyl,
amino(C,-Cs)alkyl, mono- or di(C,-Ce)alkylamino(C;-Cs)alkyl, (Ci-Cg)alkyl-CO-,
(C)-Ce)alkyl-CO-O-(C,;-Cg)alkyl, (C,-Cs)alkoxy-CO-, (C;-Cs)alkoxy-CO(C;-~
Cealkyl, (C;-Cg)alkaxy-CO-(C,-Cg)ulkoxy(C;-Cq)alkyl, carﬁamoyl, mona- or di(C,-
Cs)alkylcarbamoyl or carboxyl,

R ¢ is H or (C,-Cg)alkyl;

R and Ry are attached to the carbon ring atoms, which are adjacent;

mis 0to2; and

nisl,

or a pharmaceutically accéptable salt and ester thereof, with the prowso that
the compound is not 2,3,4,5,7,8,13,13b-octahydro-2,3-diethyl-1H-
azepino[1',2":1,2]pyrido[3,4-blindole; acetic acid 2,3,4,5,7,8,13,13b-octahydro-1H-
azepino[1',2"1,2]pyrido[3,4-b]indol-2-ylmethyl ester; 2,3,4,5,7,8,13,13b-octahydro-
1H-azepino[1',2"1 ,2]pyrido[3,4—b]indu;leﬁ-Z—[(phenylmethoxy)methyl] or
2,3.4,5,7,8,13,13b-octahydro- 1 H-azepino[ 1°,2":1,2]pyrido[3,4-b)indole-4-ethyl-2-
f(phenylmethoxy)methyl].

31. A compound according to claim 30, wherein the compound is
2,3,4,5,7,8,13,13b-octahydro-1H-azepino[1',2":1,2]pyrido(3,4-blindole.

32. A compound which is 2B-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-
i:;dolo[Z 3-a]quinolizine, 20.-methoxy-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-
a]quinolizine, 1a-Ethyl-2a-methyl-1,2,3,4,6,7,12,12bp-octahydro-indolo{2,3-
a)quinolizin-1-ol, 1a-Isopropyl-1,2,3,4,6,7,12,12bf-octahydro-indolof2,3-
a]quinolizin-1-o0l, (-)-1x-isopropyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
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a]quinolizin-1-ol, (+)-1a-isopropyl-1,2,3,4,6,7,12,12bp-octahydroindolof2,3-

alquinolizin-]-ol, 1B-Isopropyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-
a]quinolizine, (La-Isopropyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a)quinolizin-
I-yl)-methanol, (1a- #-Propyi-1,2,3,4,6,7,12,12bf-octahydro-indolo[2,3-
a]quinolizin-1-yl)-methanol, 2-(1a,2,3,4,6,7,12,12bB-Octahydro-indolo[2,3-
a]quinolizin-1-yl)-butan-2-ol, 1-(1,2¢,3,4,6,7,12,12ba-Octahydro-indolo[2,3-
a]quinolizin-2-yl)-propan-1-ol, 2-(12,2,3,4,6,7,12,12bp-Octahydro-indolo[2,3-
alquinolizin-1-yl)-propan-2-ol, 1-s-Butyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
a]quinolizin-1-0l, 1-Cyclohexyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
a}quinolizin-1-ol, 9-Fluoro-1a-isopropyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-
alquinolizin-1-ol, (1a-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a)quinolizin-
1-yl)-methanol, (-)-(1a-Methyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
a]quinolizin-1-yl)-methanol, (+)-(1a-Methyl-1,2,3,4,6,7,12,12bp- |
octahydroindolo[2,3-alquinolizin-1-yl)-methanol, (la—ﬁthyl—l ,4,6,7,12,l2bi3-
hexahydroindolo[2,3-a]quinolizin-1-yl)-methanol, 3p,4a-Dimethyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizine, (1,2a,3,4,6,7,12,12bc-
Octahydroindolo[2,3-alquinolizin-2-yl)-propan-2-ol, (1,2c,3,4,6,7,12,12bB-
Octahydroindolo[2,3-a]quinolizin-2-yl)-propan-2-ol, (2a-Ethyl-1,2,3,4,6,7,12,12ba-
octahydroindolo[2,3-a]quinolizin-z-yl_)-méthanoI, (2a-Ethyl-1,2,3,4,6,7,12,12bB-
octahydroindolo[2,3-2)quinolizin-2-yl)-methanol, (1-aEthyl-1,2,3,4,6,7,12,12bp-
octahydroindolof2,3-a]quinolizin-1-ylmethoxy)-acetic acid ethyl ester, 1{2a-cthyl-
1,2,3,4,6,7,12,12ba-octahydro-indolof2,3-a]quinolizin-2-yl)-ethanone, 1-(2a-ethyl-
1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-yl)-ethanol, 2-(2a-ethyl-
1,2,3,4,6,7,12,12ba-octahydro-indolo[Z,3-a]quinolizin-2-yl)-propan-2-ol, 2-(3-ethyl-
1,2a,32,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-yl)-propan-2-ol, (3-
ethyl-2-methyl-1a,28,38,4,6,7,12,12bB-octahydro-indolo[2,3-a]lquinolizin-1-yl)-
methanol, 3-ethyl-1,2-dimethyl-1a,2p,38,4,6,7,12,12bB-octahydro-indolo[2,3-
a]quinolizine, 1,2-dimethyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-
1B-ol, (1-ethyl-2-methyl-18,2p,38,4,6,7.12,12ba-octahydro-indolo[2,3-a]quinolizin-
3-yl)-methanol, 1-B-Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12bB-octahydro-

indolo[2,3-a]quinolizine-6p-carboxylic acid methyl ester,

i -
= A
e
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5,6,7,748,8,9,10,11,11aB, 1 1ba-Decahydro-12-oxa-6a-aza-indeno[1,2-a]fluorene,

2,3,4,4ap,5,6,7,8,13bpB,13cp-Decahydro-1 H-13-oxa-6a-aza-indeno[1,2-
clphenanthrene, 2,3,4,4aB,5,6,7,8,13ba, 1 3¢B-Decahydro-1H-13-o0xa-6a-aza-
indeno[1,2-c]phenanthrene, 2,3,4,44B,5,6,7,8,13,13bp-decahydro-1H-6a,13-diaza-
indeno[1,2-c]phenanthren-13cf-ol, (-)-2,3,4,4ap,5,6,7,8,13,13bP-decahydro-1H-
6a,13-diaza-indeno[1,2-c]phenanthrzn-13c8-0l, (+)-2,3,4,4aB,5,6,7,8,13,13bp-
decahydro-1H-6a,13-diaza-indeno[1,2-cjphenanthren-13cp-ol,
(2,3,4,4a8,5,6,7,8,13,13bp-Decahydro-1H-6a,13-diaza-indeno] 1,2-c]phenanthrenyi)-
13cB-methanol or 5,6,7,7a,11,11b,12-Decahydro-6a,12-diaza-indeno[ 1,2-a}flucren-
11a-0l.

33. A phamaceutical composition comprising at least one compound according
to any one of claims 15 to 32 and a pharmaceutically acceptable diluent, carrier

and/or excipient.

34. A compound according to any one of claims 15 to 32 for use as a

mediqament.

35. A method for the treatment of a disease or condition where an antagonist of
alpha-2 adrenoceptors is indicated to be useful, which comprises administering to a
mammal in need of the treatment an effective amount of at least one compound

according to claim 1.
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HOJA APARTE
PUNTO I

La materia reivindicada satisface los requerimientos del articulo 34(2)(b), ultima frase del
PCT.

PUNTO Il

Para la evaluacion de la presente reivindicacion 35 sobre la pregunta si ésta tiene
aplicabilidad industrial, no existe un criterio unificado en el PCT. La patentabilidad también
puede depender de la formulacién de {as reivindicaciones. La OPE, por ejemplo, no
reconoce como que tienen aplicabilidad industrial las reivindicaciones de uso de un
compuesto en tratamiento medico, pero permitiria, sin embargo, las reivindicaciones sobre
un compuesto conocido para primer uso en tratamiento medico y el uso de dicho
compuesto para la elaboracién de un nuevo tratamiento medico.

PUNTO V.

Los siguientes documentos, citados en el Informe de Blsqueda Internacional han sido
considerados como relevantes para el examen de la presente invenciéon. Su numeracion
va a ser adicionada por el resto del procedimiento.

(1) US-A-4 686 226, citado en la solicitud

(2) EP-A-0 213 793.

(3) US-A-3 492 303, citado en la solicitud.

4) EP-A-0 130 823.

(5) Journal of Computer aided Mclecular Design (1899), 13(1), pp. 69-78.
(6) Chemische Berichte (1981), 114(5), pp. 1932-7.

(7) Armyanski Khimichskii Zhumal, (1978), 31(4), 260-266.

(8) Pharmacological Research (2001), 44(5), 397-409.

(9) Bailliere’s Clinical Anaesthesiology, vol. 14, no. 2, 2000, pages 285-292.
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(10) International Journal of Impotence Research, vol. 14, no. 1, 2002, pp. 25-31.
1. Novedad.
1.1. En vista de las restricciores de las definiciones de los radicales Rs y Rg en

reemplazo de las salvedades, como se encuentran actualmente en el expediente en las
reivindicaciones 1 y 15, la novedad de la materia reivindicada versus el contenido de (1)
puede ser reconocido, porque los analogos de benzotiofeno de los compuestos

benzofurano revelados en (1) ya no son reivindicados.

1.2. Dado que los compuestos de sulfonamida sustituida de (2) no caen dentro del
alcance de la presente reivindicacion 1 de uso o el compuesto de la reivindicacién 15 y
ninguno de las ofras reivindicaciones de compuesto en el expediente, la materia
reivindicada puede ser tomada como novedosa can respecto al contenido de (2).

1.3. Mediante la restriccién de las definiciones de R4 y Rs cuando éstas forman un
anillo como en las presentes reivindicaciones 1, 23 y 26 a definiciones en donde dicho
anillo tiene que ahora ser sustituido, no solo las salvedades anteriores (originales) de las
reivindicaciones 23 y 26 se vuelven obsoletas, sino que también se puede reconocer Ja
novedad de las reivindicaciones 1, 23 y 26 en vista del contenido de (3).

1.4. En vista de la evidencia proporcionada por el Solicitante {ver Anexo 1 de su
" carta de fecha 01/04/2005) con respecto al contenido de (4), se puede recanocer la
novedad de las reivindicaciones — especialmente la reivindicacidon 26. con respecto al
" contenido de (4).

1.5. En vista del hecho que el compuesto (6) de (5) ha sido excluido
apropiadamente de las reivindicaciones 1, 15 (no obstante, la ortografia del compuesto
excluido en la reivindicacién 1 debe ser corregida: fluorina debe decir fluoreno), se puede

reconocerse la novedad de las reivindicaciones en vista del contenido de (5).
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1.6. La misma conclusién que para (5) puede deducirse del contenido de (6), dado
que ambos compuestos 7 y 8 fueron (y estan) exciuidos apropiadamente de ia

reivindicacion 26 (presente y original).

1.7. Mediante la restriccion de las definiciones de Ry y Rs cuando éstas forman '
juntos un anillo como en la presente reivindicacion 26 a definiciones en donde dicho anillo
tiene que ahora ser sustituido, no solo la salvedad anterior (original)} de la reivindicacion
26, la cual ya excluia compuestos no-sustituidos de (7) se vuelve obsoleta, sino
posiblemente también se podria reconocer la novedad de las reivindicaciones en vista del
contenido de (7) bajo la salvedad que una traduccién de (7) podria posiblemente de
proporcionada por el Solicitante a la entrada de la presente solicitud en los procedimientos

regionales.

De hecho, desde que el IPEA no es familiar con ruso, puede ser necesario reexaminar la
novedad de las reivindicaciones en vista de la traduccion de (7) con el fin de investigar el
contenido total de ese documento.

1.8. Hasta donde los compuestos de yohimbina, efaxoran, idazoxan, atipamezole,
tolazolina de (8), (9), (10) tengan caracteristicas estructurales que no caen dentro del
alcance de la materia reivindicada en 2l expediente, como lo evidencia el anexo 2 de la
carta del Solicitante de fecha 01/04/2004, la materia reivindicada también puede ser
referida como novedosa con respecto al contenido de (8), (9), (10).

1.9. Conclusion

La presente solicitud obviamente trata, por una parte, con el (primer y segundo) uso de
compuestos los cuales son ya sea novedosos 0 conocidos para el propdsito de
proporcionar medicamentos para el tratemiento de enfermedades o condiciones en donde
inhibidores de a2-adrenoreceeptores son mostrados como que son (tiles vy, por otra
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parte, con la salvedad de compuestos, los cuales son prima facie novedosos por el mismo

proposito.

En esta etapa de los procesos no es claro que fue buscado y el IPEA no tiene la intencién
de preguntar por una bisqueda adicional durante los procesos del PCT. No obstante, el
Solicitante es invitado para que reformule las reivindicaciones de manera que las vuelva
buscables cuando la solicitud alcance los procesos regionales. Una blsqueda adicional va
a ser solicitada durante los procedimientos regionales.

Adicionalmente, dado que las reivindicaciones principales estan asociadas a muchas
salvedades de las cuales algunas aun no estan vinculadas al arte previo citado
anteriormente, no es clara en su alcance la extensiobn deseada de proteccién de las
reivindicaciones concernientes.

Se invita al Solicitante para dar razones para la existencia de cada una de las aun sin
clarificar salvedades las cuales estin comprendidas en todas las reivindicaciones
principales en el expediente.

Si las salvedades sin aclarar estan relacionadas con el arte previo el cual no fue citado en
los Informes de Busqueda, también se le invita a nombrarios, citarlos en la descripcion, y
posiblemente de una vez discutir su contenido.

2. Nivel Inventivo

A pesar de que la novedad de la materia reivindicada puede ser claramente reconocida
bajo la salvedad (ver punto 1.1.7. arriba), el examen del nivel inventivo va a ser pospuesto
hasta que la solicitud entre a los procedimientos regionales.

Sin embargo, debe ser reéaltado de una vez que los documentos (1), (3), (5), (8), (9), (10)
y posiblemente (7) parecen ser relevantes para el examen del nivel inveitvo de las
reivindicaciones en el expediente, dado que éstas se relacionan a compuestos
relacionados estrechamente en su estructura para el mismo uso que el que se asocia con
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los compuestos envueltos en el uso y los compuestos mencionados en las
reivindicaciones en el expediente.

3. Puntos Formales.

3.1. El Solicitante ya ha sido advertido que va a quizas tener que afrontar
objeciones por falta de unidad en el futuro porque, aunque la solicitud trate con un unico
problema, las soluciones propuestas (el uso — o los compuestos) no necesariamente
tienen el mismo arte previo mas relevante o necesiten el examen de una unica parte del
arte previo bajo dos (0 mas) aspectos diferentes y por lo tanto dichas soluciones (las
varias reivindicaciones principales) pueden necesitar ser vinculadas entre si por el mismo

concepto inventivo.

3.2 La materia reivindicada en la presente es considerada como que es muy amplia
y especulativa en el alcance y que ésta comprende una gran cantidad de posibilidades
aun no exploradas por el Solicitante (compare la cantidad de compuestos probados y
aquellos contenidos en las reivindicaciones).

La materia reivindicada debe preferiblemente ser restringida a modalidades preferidas las

cuales también pueden ser referidas como patentables en los procedimientos regionales
que vienen.

3.3. Los documentos (2), (4), (6) — (10) deben ser citados y discutidos brevemente
en la descripcién cuando la solicitud entre e los procedimientos regionales.

Enrmmnta DOTHIDEA ANN IDAam adesn Counlamantanal fualia 4000)
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descubierto tres subtipos codificados genéticamente,
a saber adreno—?eceptores alfa-2A, alfa-2B y alfa-
2C. Por consiguiente, los adreno-receptores alfa-2
en seres humanos se han subdividido en tres subfipos
farmacoldgicos conocido como adreno-receptores alfa-
2A , alfa-2B y alfa-2C. En roedores y en algunos
otros mami{feros, B2 conoce un cuarto subtipo
definido farmacoldgicamente, alfa-2D, y corresponde
a los adreno-receptores alfa-2A definidos
genéticamente.

Los subtipos de adreno-receptor alfa-2
tienen distintas distribuciones de tejido Y
desempefios funcionales. Por ejemplo, mientras gque
los adreno-receptores alfa-2Aa se expresan
ampliamente en diversos tejidos, los adreno-
receptores alfa-2C ase concentran en el CNS, vy
parecen desempeiflar una fuﬁcién en la modulaciédn del
comportamiento especifico provocado por el CNS y las
respuestas fisioldgicas.

Ya Be conocen los compuestos gue no 8§on
especificos con cualquiera de los subtipos alfa-2
mencionados anteriorments, y los coﬁpuestoa gue son
especificos para ciertos wsubtipos alfa-2, Por
ejemplo, atipamezole es un antagonista alfa-2 no

especifico. Atipamezole se ha descrito en, por

2/
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ejemplo, EP-A-183 492 (véase 1la péagina 13, el
compuesto XV} vy Haapalinna, A. et al., Naunyn-
Schmiedeberg’s Arch. Pharmacol. 356 (1997) 570-582.
La patente de 1los Estados Unidos No. 5,902,807
describe los compuestos que son antagonistas
selectivos para el subtipo alfa-2C y se pueden
utilizar en el tratamiento de una enfermedad mental,
por ejemplo, el trastornc mental inducido ©por
estrés. Estos compuestos incluyen, por ejemplo, MK
-912 y BAM-1303. Ademas, la WO-A-99 28300 expone
derivados de imidazol sustituido que tienen una
actividad similar a 1la agonista para 1los adreno-
receptores alfa-2B o zB/2C. Ademds, la WO 01/64645
se relaciona con derivados de quinolina {itiles como
antagonistas alfa-2, asi como también, con agentes
antagonista alfa-2C selectivos. Las exposiciones de
todos los documentos citados anteriormente en este
parrafo se incorporan como referencia en 1la
presente.

En la literatura se han descrito diversos
derivados de arilguinolizina Yy compuestos
relacionados, algunos de los cuales poseen valiosos
efectos farmacéutices. Por ejemplo, las patentes de

los Estados Unidos Nos. 4,806,545 vy 4,044,012

describen indolo(2,4-alquinolizidina 1,1-
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disustituidas {Gtiles comoc agentes vasodilatadores vy
antihipéxicos. Ademis, los derivados de
arilquinolizina sustituida, descritos por ejemplo en
la patente de los Estados Unidos No. 4,686,226 gue
poseen actividad antagdnica del adreno-receptor
alfa-2 son ditiles pox ejemplo como agentes
antidepresivos, antihipertensive o antidiabéticos o
inhibidores de la agregacién de plaquetas. Ademis,
la patente de los Estados Unidos No. 3,492,303 se
relacicna c¢con indelo[2,3-alquinclizidinas dtiles
como deprimentes del sistema mnervicso central. La
modelacidén molecular de los blancos para la sintesis
de los 1ligandos @selectivos alfa-1A y alfa-2 se

expone en Griffinth, R. et al., J. Comput.-Aided

Mol. Design 13 {1999%) 69-78.

SUMARIO DR LA INVENCION

Un objetivo de la presente invencidn es
proporcionar antagonistas adicionales de los adreno-
receptores alfa-2 que se puedan utilizar para el
tratamiento de enfermedades o condiciones del
sistema periférico o nervioso central en donde se
indica que son ltiles los antagonistas alfa-2. Por
consiguiente, un objetivo de la presente invencidn

es proporcionar compuestos adicionales para ser
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utilizados como agentes antagonista alfa-2 en el
tratamiento de mamiiferos, entre los que se incluyen
sareg humanos y animales.

La invencidén también proporciona compuestos
itiles como agentes antagonista alfa-2C selectivos
para el tratamiento de <diversocs trastornos o©
condicicnes del sistema nervioge central en donde se

indica que son {dtiles los antagonistas alfa-2C.

BREVE DESCRIPCISN DE LOS DIBUJOS

Las Figuras la y lb muestran los resultados
a partir de dos pruebas de actividad locomotora por
separado en donde la actividad locomeotora de ratones
se probd después de 1ag inyecciones de vehiculo o
anfetamina (amph, por s8us siglas en inglés) {4
micromol/kg) . Los ratones se trataron previamente
(20 minutos antes de la anfetamina) ya sea con el
vehiculo, el subtipo de atipamezole del antagonista
alfa-2 no selectivo (1 micromol/kg) o los
antagonistas alfa-2C, el compuesto K (3 micromol/kg)
(Figura a) o el cowmpuegto L (3 micromol/kg) (Figura
b}. *P<0.05, *¥*p<0.0l y ***pc0.001 en comparacidn
con el grupo de vehfcul> + amph (prueba ANOVA + LSD
de 1 paso).

La Figura 2 muestra la s8edacién inducida
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por el agonista alfa-2 ({medida como 1# inhibicién
locomotora) en 1los ratones. El atipamezole del
antagonista alfa-2 no selectivo (Ati, por sus siglas
en inglés) antagonizé6 con los efectos sedantes del
agonista no selectivo del subtipo alfa-2,
dexmedetomidina (Dex; S50 nmol/kg s.c.), mientras que
los antagonistas alfa-2C selectivos no tuvieron
efectos significativos. (veh = vehiculo) .
(***p<0.001, en comparacién con Dex + vehiculo).

La Figura 3 muestra el efecto del compuesto
K de 1los antagonistas 8selectives de alfa-2C (3

micromol/kg) y el compuesto L (3 micromol/kg), el

atipamezole del antagonista no selectivo (10
micromol/kg) y 1los antidepresivos de referencia
desipramina {16 micromol/kg) y fluoxetina (10

micromol/kg) en la prueba de nado forzado en ratas.
Todos los compuestos, con excepcidédn de atipamezole,
aumentaron la actividad (***p<0.001, en comparacién
con el vehicuio].

Las Figuras 4a y 4b muestra el efecto de
los compuestos K y L sobre el reflejo por sobresalto
y 8u inhibicién prepulso en ratas. (Veh =
vehiculo). Asteriscos como en la Figura 1; las
comparaciones se realizaron entre PCP (fenciclidina)

+ vehiculo y PCP + los compuestos K y L.
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Las Figuras 5a y 5b muestran el efecto del
atipamezole del antagonista no selectivo {ati) sobre
el reflejo por sobresalto y su inhibicibén prepulso
en ratas en presencia de fencigclidina (PCP, por sus
siglas en inglés); (veh = yehiculo). Asteriscos

como en la Figura 1, en comparacidn con el grupo de

vehiculo + PCP.

DESCRIPCION DETALLADA DE LA INVENCION

Una modalidad de la presente invenciodn

cubre el uso de los compuestos de férmula I,

en donde,

X es CRyR2', 0, § o NRj;

2 es -CHRy-(CHz)n- o un enlace simple;

R; es hidroxi, (Ci-Cgstalquilo, (Ci-Cg¢)alcoxi,
halégeno, halo(C;-Cg)alqgquilo, (C;-Cg)alcoxi-C0O-, CN,
NOz, NH;, monc o di(Ci-C¢)alguilaminoc o carboxilo;

R; ¥ Rs' son independjientemente H, hidroxi o
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(Ci-Cglalquilo ©o Ry;.y Rz’ forman, juntoe con 1los
dtomos en el anillo de carbono a los cuales estén
unidos, un grupo carbonileo;

Ra es H, hidroxi, {C,-Cglalquilo, {Ca-
Cs)alquenilo, hidroxi(C;-Cs)alquilo, (C;-Cslalcoxi,
(C1-Cslalcoxi(C;-Cslalquilo, hidroxi(C,-Cs)alcoxi (C.-
Celalquilao, {Cy-Cqylecicloalquiloe, (Ca-
Ci)cicloalquil {(Cy-Cg)alquilo, arilo, " aril (C;-
C¢lalquilo, ariloxi, aril(cC,;-Cglalcoxi, arilpxi(cl-
Ce¢)alquilo, aril(C;-Cs;)alcoxi(C;-Cg¢lalquilo, halo(C;-

Cs)alquileo, NH;, amino{C;-Cglalguilo, mono o di{C,-

C¢lalguilamino, mono o di(C,-Cslalgquilamino(C;-
Ce¢)alquilo, (Ci-Cg¢laliquil -CO-, (C:-Cglalquil-co-0-,
(Cl-CS) aqu.il—Co—O" (C]_'Cs) alquilo, (Cl‘CS) alcoxi-CO- '

(C1-Cglalcoxi-CO- (C;-Cglalguilo, (C,-Csglalcoxi-C0O-{C.-
Cs)lalcoxi(C;-Cs)alquilo, carbamecile, mono o di(C;-
Cs)alquilcarbamoilo, carboxilo o (C,-Cg¢lalquil-S-({(C;-
Cs)alquilo, en donde el (C3-Cs)cicloalgquilo o arilo
estd s8in sustituir o sge sustituye con 1 & 2
sustituyentes cada uno gue es independientemente
hidroxi, (C;-Cs)alquilo, halégeno, (C;-Cg}alcoxi, NH,,
CN o NO;, o uno de R; 0 Ry ¥ Rg juntos forman un
enlace entre los Atomos en el anilloc a los cuales
estdan unidos;

R, es H, hidroxi, {Ci1-Cg)alquilo,
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hidroxi{C;-C¢lalquilo, (Ci~Cslalcoxi o {Cy-
C¢lalcoxi (C,-Cs)alquilo;

R: es8 H, hidroxi, {(C1-Cglalquilo, (Cy-
Cs)alquenilo, (C;-Cg)alcoxi, (C1-Cg)alcoxi (C;-
Cs)alquilé, 1C3-Cy)cicloalquilo, (C;y-
Crlecicloalquil (C-Cs)lalquilo, arilo, aril{C,-
Cslalguilo, ariloxi, aril(C;-Cg)alcoxi, ariloxi{C,-

Cglalquileo, aril(C;-Cg)alcoxi{C;-Cslalquilo, halo(C,-
Cs)alquilo, (C;-C¢)alguil-CO-0-, (C1-Cglalquil-CO-0O-
(C1-Cg)alquilo, (C1-Cglalcoxi-CO-(C;-Cglalcoxi(C,-
Cslalguilo, carbamoils, mono o di (C,-
Cslalguilcarbameilo, carboxilo o {C;-Cg¢lalgquil-S-{(Ci-
Ce¢lalquilo, en donde 21 (C3-Czlciclealquilo o arilo
esta gin gustituir o s8e sustituye c¢con 1 & 2
sustituyentes cada uno gue es independientemente
hidroxi, (C;-Cglalgquilo, halégeno, (C,;-Cg)alcoxi, NH;,
CN o NO;, o R; ¥ Ry forman, junto con los &tomos en
el anillo de carbono a los cuales estdn unidos, un
anillo carboxiclico sBaturade de «cinco a wsiete
miembros condensado sustituido con 1 a 3
sustituyentes R; cada uno gque es independientemente
hidroxi, (C1-C¢)Jalgquilo, halbébgeno, NH,;, NO,;, (Ca-
Cy)ecicloalquilo, hidroxi(C)-Cglalquilo, haleo({C,-
Cs)alquilo, amine (C,-Cglalguilo, mono o) di(C,-

Cslalguilamino, mono o di(Cy-Cs)alquilamino(C;-
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Célalquilo, {C;-Celalcoxi, (C1-Cstalcoxi{(C,-
Cglalquilo, carboxilo, (C,-Cglalguil-CO-, {Cy-
Ce¢lalquil-C0-0-, ({Ci-C¢lalcoxi-C0-, (C;-Cglalcoxi-C0O-
(Ci-Cglalguilo, carbamoilo mono o di(Cy-

Cslalquilcarbamoilo v oxo;

R¢ es H, hidroxi, {C1-Cslalguilo, (Ci-
Cglalcoxi o [(C;-Cg)alcoxi{C;-C¢} algquilo o Rg forma un
enlace entre el atomo en el anillo al cual se une y
el dtomo en el anillo al cual R; estd unido;

Rq es H, hidroxi, {(Ci-Cg)algquilo,
hidroxi(C,-Cslalquilo, {C1-C¢)alcoxi o (Cy-
Cglalcoxi(C,-Cg)alguilo;

Ra es H, hidroxi, (C1-Cglalquilo,
hidroxi (C,-C¢lalqguilo, (C,-Cslalcoxi o (Cy-
Cglalcoxi(C;-Cs)alquilo o, tdnicamente cuando n es 0,
Ry ¥ Rg forman, junto con los dtomeos en el anillo de
carbono a los cuales estlin unidos, un anillo
carboxiclico saturade de cinco a siete miembros
condensade 8in Bustituir o sustituido con 1 a 3
sustituyentes Rig cada uno independientemente
hidroxi, (Cy1-C¢lalguilo, haldgeno, NH,;, NOgj, {Cs-
Ci)cicloalquilo, hidrexi{C;-Cg¢lalquilo, halo(C;-
C¢lalqgquilo, amino (C,-Cslalquilo, mono o di(Cc,-
Cslalquilamino, mono o di(Ci-Cslalguilamine (C:-

Cs)alguilo, (C.-Cg)alcoxi, {C,-Cg)lalcoxi(C-
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Cglalguilo, carboxilo, (Ci1-C¢lalquil-CcoO-, (Cy-
Cs)algquil-CoO0-0-, (C1-Cglalcoxi-CO-, (C1-C¢)alcoxi-CoO-
(C.1-Cglalquilo, carbamoilo, mono o ai{(c,-

Cs)alquilcarbamoilo u oxo;

Ris es H, (C1-Cg)lalguilo, (C;-Cs)alquenilo,

hidroxi{(C;-C¢lalquile, {C1-Cg)alcoxi(C;-Cslalqguilo,
hidroxi (Cy-Cg¢lalcoxi(i2;-C¢lalquilo, halo(C,;-
Cs)alquilo, amino{C,-C¢lalquilo, mono o} di{C;-
Cstalquilamino(C;-Cg)alquilo, (Cy-Cslalquil-CcoO-, (C;-

Cslalquil-C0-0-(C;-Cslalguilo, (C;-Cglalcoxi-C0O-, (Cyq-
Cglalcoxi-CO-(Cy1-Cglalguilo, {C1-Cglalcoxi-C0O-(C,-
C¢)alcoxi (C1-Cg)alquilo, carbamoilo, monc o di(C;-
Cglalgquilcarbamoilo o carboxilo;

Rig €8 H o (C.-Cglalquilo;

R; ¥y Ry estdn unidos a los &tomos en el
anillo de carbono, que son adyacentes;

mes 0 a 2; v

nes 06 1,

o una sal farmacéuticamente aceptable o
éster del misme, c¢on la condicidén, de que el
compuesto no sea 1,2,3,4,4,10b-~hexahidro-10-tia-3a-
aza-ciclopenta[a)] fluoreno, para la fabricacién de un
medicamento para el tratamiento de enfermedades o
condiciones en donde se indica gque son eficaces los

antagonistas alfa-2.
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En un subgrupo posible de los compuestos de

A

la férmula I, X es NR,.

En otro subgrupo posible de los compuestos
de fdérmula I, m es 0, n es 0, R; es H, R, es H,
hidroxi, (C;-Cg)alquilo, hidroxi(C;-Cg)lalquilo, (C;-
Cs)alcoxi (Cy-Cg)alquilo, ({C3-Cylcicloalquilo, halo(C;-
C¢lalgquilo, (C,;-Cglalgquil-CO-, (C;-Cs)alquil-C0-0-{C,;-
Ce¢lalquilo, (C1-Cslalcoxi-CO- o (C.-Cglalcoxi-CO-(C,-
C¢lalquilo, Re e8 1, hidroxi, {Ci-Cg)alquilo o
hidroxi(C;-Cg¢lalquilo, Rs es H, hidroxi, (Cq-
Cs)alquilo, o (C;-C¢lalcoxi, R¢ es H o (C;-C¢lalqguilo
y Ry es H, (C;-Cg)lalguilo o hidroxi(C,-Cglalquilo.

En otro subgrupo pogible de los compuestos
de la fé6rmula I, R; es H o (Cy-Cglalguilo y R, es
hidroxi o hidroxi(C;-Cglalquilo.

En otro subgrupo posgible de los compuestos
de la f6rmula I, R; ¥y R; forman, junto con los &tomos
en el anillo de carbono a los cuales estdn unidos,
un anillo carboxiclico saturade de seis miembros
condensados.

En otro subgrupo posible de los compuestos
de la férmula I, Ry ¥ Rs juntos forman un enlace
entre loa Atomoe del anilleo a los cuales estén
unidos © Rg forma un enlace entre el Atomo en el

anillo al cual se estd unido y el atomo en el anillo
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al cual R, estd unido.

En un subgrupo posible adicional de 1los
compuestos de la férmula I, el compuesto es la-etil-
1,2,3,4,6,7,12,12bB-octahidro-indolo([2, 3-
a]lquinoclizin-1-0l, {1B-etil-1,2,3,4,6,7,12,12ba-
octahidro-indolo[2,3~alquinolizin-1-il}-metanocl, lo-
metil-1,2,3,4,6,7,12,12bf-octahidroindoclol2,3-
alguinolizin-1-0l1, (lx-metil-1,2,3,4,6,7,12,12bp-
octahidroindolo([2,3-alquinoclizin-1-1il1) -metanol o
3,4,4aB,5,6,7,8,13,13bB, l3ca-decahidro-2H-6a, 13-
diaza-indeno(l,2-c] fenantren-1l-ona.

En otre subgrupo posible de los compuestos
de la férmula I, X es CR,R,’.

En un subgrupo posible adicional de 1los
compuestos de la f£6rmula I, X es S.

Todavia en otro subgrupo posible de 1los
compuestos de la fo6rmula I, X es O.

Cuando X es 0O, un subgrupo posible de los
compuéstoa de la fdérmula I, incluye Rs ¥y R segin se
define en la descripcién del uso de los compuestos
de la f6rmula I, anterior.

Otrc subgrupo posible de los compuestos de
la . férmgla I, cuande X es O es donde Rs es H,

hidroxi, (C1-Cs)alquilo, (C2-Cglalquenilo, (C,-
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Ce¢lalcoxi, (Ci-Cglalcoxi{Ci-Cg)alquilo, {Ca—
Cy)cicloalquilo, (Ci-Cq)cicloalquil {C;-Cg)algquile,
arilo, aril{C;-Cglalquilo, ariloxi, aril {Cy-
Ceglalcoxi, ariloxi{Ci-Cg)alquilo, aril (C;-
Cglalcoxi(Ci-Cglalgquilo, halo{C;-Cs)alquilo, (C1-
Cs)alquil-CO-O-h (Ci-Cg)alquil-CO~0-{Cy~Cs)lalguilo,
{Ci-Cg)alcoxi-CO-{Ci-Cslalcoxi{Ci-Cglalgquilo,
carbamoilo, mono o) di(Cy-Cglalguilcarbamoilo,
carboxilo o (Ci1-Cg)alguil-S-(Ci-Cg)alquilo y Rg es H,
hidfoxi, (C1~-Cglalquilo, (C:-Cg)alcoxi o) (Ci-
Cglalcoxi{C1-Cglalquilo.

Dtra modalidad de la invencién proporciona

los compuestos novedosos de la férmula IA:

(R,)m

en donde,
X es CRzR2!', O 0 S;
Z, le Ra, RZ': R3-R1°l Ris Y Rig, m Y n son

como se definen en la rzeivindicacidn 1, o una sal
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farmacéuticamente aceptable o éster de los mismo,
con las condiciones de que:

a) cuando X seea O, m sea 0 y n sea 0,
entonces Ra-Rg no son todos simultaneamente
hidrégeno;

b) el compuesto no sea 1,2,3,4,5,10b-
hexahidreo-10-tia-3a-aza-ciclopentala) fluoreno;
1,3,4,5,6,11b-hexahidro-2H-11-tia-4a-aza-
benzo{al fluoreno; 1-{1,3,4,5,6,11b-hexahidro-2H-11-
tia-4a-aza-benzol[a}fluoren-1-il)-etanona o
metiléster del 4cido 1,3,4,5,6,11b-hexahidro-2H-11-
tia-4a-aza-benzof{alfluoren-1-carboxilico; por
ejemplo,

en donde X es CR3Ra2'; ©

en donde X es 0O; o

en donde X es 5; o

en donde R; es hidroxi, {Ci-Cs)alguile,
hidroxi (C;-Cs)lalqguile, {C1-Cglalcoxi(C,-Cg)alquilo,
(C1-Cglalcoxi-CO- o ({2:-Cglalquil-CO-0-(C;-C¢lalquilo
y Ry es H, (C;-Cstalquile o hidroxi(C;-C¢lalquilo; o

en donde 13 eg hidroxi, hidroxi(C,;-
Cslalquilo o (C,-Cglalcoxi(Ci-C¢lalquilo y R, es {C;-
Cglalgquilo; o

en donde R; y Rs forman, junto con 1los

dtomos en el anillo de carbono a los cuales estén

/ZY
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unidos, un anillec carboxiclice saturado de seis

miembros condensados; o

en donde el compuesto es lee-metil-
1,3,4,5,6,11b-hexahicdro-2H-11-oxa-4a-aza-
benzo[a] fluoren-1-o0l, (la-metil-1,3,4,5,6,11b08-
hexahidro-2H-11-oxa-4a-aza-benzo{a] fluoren-1-il) -
metanol, {(-)-{la-metzil-1,3,4,5,6,11bPf-hexahidro-2H-
ll-oxa-4a-aza-benzola] fluoren-1-il) -metanol, (+)-
(lax-metil-1,3,4,5,6,11bB-hexahidro-2H-11-oxa-4a-aza-
benzo[a] fluoren-1-il) -metanol, la-Isopropil-
1,3,4,5,6,11b-hexahidro-2H-11-0oxa-4a-aza-
benzo[a)] fluoren-1-01, lc-etil-1,3,4,5,6,11bpB-
hexahidro-2H-1l-oxa-4s-aza-benzo[al fluoren-1-o0l,
(lo-etil-1,3,4,5,6,11pB-hexahidro-2H-11-0oxa-4a-aza-
benzo[a)l fluoren-1-il) -metanol, 1-metil-
le,3,4,6,11bp-hexahidro-2H-11-oxa-4a-aza-
benzo[al fluorenc, {1-Hidroximetil-1,3,4,5,6,11b-
hexahidro-2H-1l-oxa-4a-aza-benzola] fluoren-1-il]) -
metanol, 1-metoximetil-lua-metil-1,3,4,5,6,11bp-
hexahidro-2H-11l-oxa-4a-aza-benzo(a)] fluocreno, (-)-1-
metoximetil-lo-metil-1,3,4,5,6,11bp-hexahidro-2E-11-
oxa-4a-aza-benzo[a] fluoreno, {(+)-l-metoximetil-1la-

metil-1,3,4,5,6,11bp-hexahidro-2H-11-0oxa-4a-aza-
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benzo[a] flucreno, etiléster del 4&cido 1lo-metil-
1,3,4,5,6,1lba-hexahidro-2H-11-oxa-4a-aza-
benzo[a)lfluoren-1-carboxilico, l1-Etoximetil-la-
ﬁetii-1,3,4,5,6,llbﬁ—hexahidro—ZH—ll—oxa~4a—aza—
benzol{al fluoreno, (la-metil-1,3,4,5,6,11lbo-
hexahidro-2H-1ll-oxa-4a-aza-benzo[a} fluoren-1-1il} -
metanol, (-)-{le-metil-1,3,4,5,6,1l1ba-hexahidro-2H-
ll-oxa-4a-aza-benzol[a) fluoren-1-il) -metanol, {+) -
{la-metil-1,3,4,5,6,1llba-hexahidro-2H-1l1-oxa-4a-aza-
benzo[a] fluoren-1-il) -metanol, metiléster del &cido
loe-etil-1,3,4,5,6,11bo-hexahidro-2HE-11-0oxa-4a-aza-
benzo[al fluoreno-1-carboxilico, l-metoximetil-la-
metil-1,3,4,5,6,1l1ba-hexahidro-2H-11-oxa-4a-aza-
benzo[a) fluocreno, (-)-1-metoximetil-la-metil-
1,3,4,5,6,11lba-hexahidro-2H-11-0oxa-4a-aza-

benzo[al £luoreno, {+)~-l-metoximetil-lo-metil-
1,3,4,5,6,11ba-hexahidro-2H-11-0oxa-4a-aza-

benzo[a] fluoreno, (la-etil-1,3,4,5,6,11ba-hexahidro-
2H-1l-oxa-4a-aza-benzoialfluoren-1-il)-metanol, la-
metil-1,3,4,5,6,11lbpf-hexahidro-2H-11-0oxa-4a-aza-
benzo[al fluoren-1-ilmetiléster del 4&4cido acético o
{(la-metil-1,2,3,4,6,7,12,12ba-octahidroindenci2,1-

al quinolizin-1-il) -metanol.

_Be
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Otra modalidad de la invencidén proporciona

compuestos novedosos de la férmula IB:

(R))m

en donde, X es NR;;
Ry es {C;-Cslalguilo;
2, Ri, R3~Rig, Ris;, Rig, m y n son como se

define en la reivindicacidn 1,
0 una sal farmacéuticamente aceptable vy
éster de los mismos, con las condiciones, de gue:

a) cuando m sea 0 o R; sea metoxi y Rgq Sea

H o etilo, entonces Rz no es metoxi-CO;

b) el compuesto no sea 12-metil-~
1,2,3,4,6,7,12,12b~octahidro-indolo{2, 3~
alquinolizina; l-etil-12-metil-1,2,3,4,6,7,12,12b-
octahidro-indolo[2,3-alquinolizina; 2,3-dietil~12-
metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2, 3~
alquinelizina; lz-metil-1,2,3,4,6,7,12,12b-

octahidro~indolo{2,3-alquinolizin-1-o0l; 2-(l-etil-

//59’
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12-metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2, 3~
alquineclizin-1-il)-etanol; 11-metil-2,3,5,6,11,11b~
hexahidro-1H-indolinizino([8,7-blindolo; (1l-metil-
2,3,5,6,11,11b-hexah:.dro-1H-indolizino[8,7-b]indol-
l1-il)-metanol; {1,11-dietil-2,3,5,6,11,11b-
hexahidro-1lH-indolizino[8,7-b]indol-1-il)-metanol o
metiléster del acido 3-(l-etil-12-metil-
1,2,3,4,6,7,12,12b~0octahidro-indolo (2,3~
2)lgquinolizin-1-il}-propionico; por ejemplo

en donde R3 es hidroxi, {Ci-Cg¢)alquilo,
hidroxi(Ci~Cglalgquile o (C;-Cg)alcoxi(C;-Cg)alguilo vy
Ry es H, (Ci-Cglalgquileo o hidroxi(C;-Cg¢)alguilo; o

en donde el compuesto es la-etil-12-metil-
1,2,3,4,6,7,12bP-octahidro-indolo(2, 3-alquineclizin-
1-01l o 1la-etil-12-etil-1,2,3,4,6,7,12bB-octahidro-
indolo{2,3-a]l gquinolizin-1-ol.

Qtra modalidad de la invencidn proporciona

compuestos novedosos de la férmula IC:

(R,)m
IC

58
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en donde,

X es NRy;

R, es H;

Z es -CHRg-(CHz;)n- o un enlace simple;

n es 0;

Ri, Ri, Rg-Ry, Riys, Riys ¥ m BsBon como se
definen en la reivindicacién 1;

r es 0 hasta 3;

¢ una sal farmacéuticamente aceptable vy
éster de los miesmos, con las condiciones de que el
compuesto no sea 10-metil-
5,7,7a,8,9,10,11,11a,11b,12-decahidro-6H-6a,12-
diaza-indenoll,2-al fluoreno; metiléster del Acido 3-
hidroxi-1,2,3,4,4a,5,@,7,8,13,13b,13c-dodecahidro-
6a,l3-diaza-indeno[l,2-c] fenantreno-4-carboxilico;
metil-3-etil-1,2,3a,4,6,7,12b,12¢c-octahidro-3H,12H-
indolo[2,3-glciclopent[a)indolizina-2-carboxilato;
metil-1,2,3a,4,6,7,12b,12c-octahidro-3H,12H-
indolo[2,3-g)lciclopent{alindolizina-2-carboxilato o
l12c-etil-1,3a,4,6,7,125,12c-octahidro-
ciclopent(l,2]lindelizine(8,7-b)indol-3(2H)-ona; por
ejemplo

en donde r e3 1 y Ry es H, hidroxi, (C;-
Cslalguilo o hidroxi(C,-Cglalquilo; o©

en donde el compuesto es

S35
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3,4,4ap,5,6,7,8,13,13bp-13ca~-decahidro-2H-6a,13-
diaza-indeno(l,2-c)fenantren-1l-ona,
1,2,3,4,5,6,7,8,13,13b-decahidro-6a,13~diaza-
indeno{l,2-¢] fenantreno,
lee,2,3,4,42p,5,6,7,8,13,13bB,13ca-dodecahidro-6a,13-
diaza-indeno([l,2-c]fenantren-1-iléster del acido
acético o 18,2,3,4,4aB,5,6,7,8,13,13bp3,13ca-
dodecahidro-6a,13-diaza-indeno[l,2~-c)fenantren-1-
iléster del acido acé<ico.

Otra modalidad de la invencidén proporciona

compuestos novedosos de la férmula ID:

(R,)m

en donde,

X es NR;z;

Rz es H;

Z es -CHR-(CHa)n-;
n es 0;

Ri, Ra-Rjg Ris, Rig ¥y m son como se definen en
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la reivindicacién 1;

t es 0 hasta 3;

0o una sal farmacéuticamente aceptable y
éster Qe los mismos, con las condiciones de que el
compuesto no sea 1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahidro-4b,ll-diaza-indeno[2,1-a]} fenantreno;
1,2,3,4,4a,5,6,11,11b,12-decahidro-4b,11-diaza-
indeno | " {2,1-ag)fenantreno; 9-metoxi-
i,2,3,4,4a,5,6,11,11b,12-decahidro~4b,ll-diaza-
indeno(2,1l-a] fenantreno o metiléster del 4&cido 1-
hidroxi-1,2,3,4,4a,5,6,11,11b,12,13,13a-dodecahidro-
4b,1l1-diaza-indeno(2, l-alfenantren-2-carboxilico.

Otra modalidad de la invencién proporciona

compuestos novedosos de la férmula IE:

01051

en donde,
X es NRj;

R; es H;

a4
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Z, Ri, Ri-Ryo, Ris5, Rig Y m B8Bon como se
definen en 1la reivindicacién l; n es 1, o una sal
farmacéuticamente aceptable y éster de los mismos,
con 1la condicién, de gque el compuesto no sea
2,3,4,5,7,8,13,13b-octahidro-2,3-dietil-1H-
azepino{l’,2':1,2lpirido{3,4-b)indol;
2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l’,2':1,2]pirido[3,4-blindol-2-ilmetiléaster
del &Acido acético; 2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l’,2’:1,2]pirido([3,4-blindol-2-
[(fenilmetoxi)metilol o 2,3,4,5,7,8,13,13b-
octahidro-1H-azepino[l’,2’':1,2]lpirido[3,4-b]indol-4-
etil-2-((fenilmetoxi)metilo]; por ejemplo

en donde el compuesto es
2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[1’,27:1,2]pirido[3,4-b]lindol.

Otra modalided de la invencidén proporciona

los compuestos novadosos gue son 2B-metoxi-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3~
azlquinolizina, 2a-metoxi-1,2,3,4,6,7,12,12ba-
octahidro-indolo[2,3-alquinolizina, lo-etil-2«a-
metil-1,2,3,4,6,7,12,12bB-octahidro-indolo([2,3-
a¢lguinolizin-1-0l, 1la-isopropil-1,2,3,4,6,7,12,12bpB-

octahidro-indolo(2,3-alquinolizin-1-01, . (-} -la-

e
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isopropil-1,2,3,4,6,7,12,12bB-octahidroindolo(2, 3-
zlquinolizin-1-0l, (+})-la-isopropil-
1,2,3,4,6,7,12,12bP~octahidroindolo([2,3-
alquinolizin-1-0l1, 1f-isopropil-1,2,3,4,6,7,12,12bp-
octahidro-indoleo[2,3-a)quinolizina, (1a—i50prépil—
1,2,3,4,6,7,12,12hbB-octahidro-indolo(2,3-
a)gquinolizin-1-il) -metanol, {la-n-propil-
1,2,3,4,6,7,12,12bf3i-oztahidro-indolo{2,3-
z]lquinolizin-1-il) -metaneol, 2-(1a,2,3,4,6,7,12,12bp-
octahidro-indeolo(2,3-alquinelizin-1-il)-butan-2-0l1,
1-}1,2&,3,4,6,?,12,12bu-octahidro-indolo[2,3-

@)l quinolizin-2-il) -propan-1-ol, 2-
(lx,2,3,4,6,7,12,12bB-octahidro-indolo[2,3-
alquinolizin-1-il)-propan-2-o0l, | 1-s-butil-
1,2,3,4,6,7,12,12bPB~octahidroindole([2,3-
alquinolizin-i-0l, 1-¢iclohexil-1,2,3,4,6,7,12,12bB-
octahidroindolo([2,3-algquinolizin-1-01, 9-fluoro-la-
igopropil-1,2,3,4,6,7,12,12bB-octahidro-indoloiz,3-
algquinolizin-1-o0l, (loo-metil-1,2,3,4,6,7,12,12bpB-
octahidroindolo(2,3-alcuinolizin-1-il) -metanol, (-)-
(la-metil-1,2,3,4,6,7,12,12bf-octahidroindolo([2,3-

a2lguinolizin-1-il) -metanol, {+)-(la-metil-

A=
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1,2,3,4,6,7,12,12bB-octahidroindoloe[2,3-
alguinolizin-1-il)-metancl, {la-etil-
1,4,6,7,12,12bB-hexahidroindolo(2,3-alquinolizin-1-
i1) -metanol, 3B, da-dimetil-1,2,3,4,6,7,12,12bB-
octahidroindolo[2,3-¢]quinoclizina,
(1,2c¢,3,4,6,7,12,12ba-octahidroindolo(2,3~

2l quinolizin-2-il) -propan-2-o0l,
{1,2a,3,4,6,7,12,12bR-octahidroindolo[2,3-
alguinolizin-2-il) -propan-2-01, (2a-etil-
1,2,3,4,6,7,12,12bo-octahidroindolo(2,3-
alquinelizin-2-il)-metanol, {(2a-etil-
1,2,3,4,6,7,12,12bPf-octahidroindelof(2,3-
alguinolizin-2-il) -metanol, etiléster del &acido (la-
eti1-1,2,3,;,6,7,12,12bB—octahidroindolo[2,3—
alguinolizin-l-ilmetoxi) -acetico, 1-{20-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolof[2,3-
alquinglizin-2-il) -etanona, 1-(2c-etil-
1,2,3,4,6,7,12,12ba-ockahidro-indolol2,3-
alquinolizin-2-1il)-etanol, 2-(2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-2-il) -propan-2-ol, 2-{(3-etil-

1,20,30,4,6,7,12,12ba-cctahidro-indolo (2, 3-
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al quinolizin-2-il) -propan-2-ol, (3-etil-2-metil-
lo,2B,3B,4,6,7,12,12bB-octahidro-indolo(2,3-
a)quinolizin-1-il) -metanol, 3-etil-1,2-dimetil-
1c,2B,3PB,4,6,7,12,12bB-octahidro-indolo(2,3-
alquinolizina, 1,2-dimetil-1,2,3,4,6,7,12,12bp-
octahidro-indolo(2,3-alquinolizin-1B-0l, {1-etil-2-
metil-1B,2B,3B,4,6,7,12,12ba-octahidro-indolol[2, 3-
aglquinolizin-3-il)-metanol, metiléster del &cido 1-
B-hidroximetil-1-metil-1,2,3,4,6,7,12,12bp-
octahidro-indolo{2,3-2lguinelizina-6B-carboxilico,
5,6,7,7B,8,9,10,11,11af,1l1ba-decahidro-12-0oxa-6a-
aza-indeno(1l,2-a] fluoreno,
2,3,4,4apB,5,6,7,8,13bf,13cP, -decahidro-1H-13-oxa-6a-
aza-indeno[l,2-c) fenartreno,

2,3,4,4aB,5,6,7,8,13ba,13¢cff~-decahidro-1H-13-0oxa-6a-

aza-indeno[l,2-c] fenantrenc,
2,3,4,4ap,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-~
indeno[1,2-cl fenantren-13cf-ol, : {-)-
2,3,4,4ap,5,6,7,8,13,13bf-decahidro-1H-6a,13-diaza-
indeno[l,2-c] fenantren-13cP-ol, (+) -
2,3,4,4ap,5,6,7,8,13,1:bB-decahidro-1H-6a,13-diaza-
indeno({1,2-c)} fenantren-13cp-ol,

{2,3,4,4ap,5,6,7,8,13,13bp-decahidro-1H-6a,13-diaza-

2o
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indeno[1, 2-¢] fenantrenil) -13cpf-metanol Q
5,6,7,7a,11,11b,12-decahidro-6a,12-diaza-
indeno([l,2, a] fluoren-1la-ol.

Los términos empleadeos en la presente
tienen los siguientes significados:

El término *hale” o© *“haldgeno”, en el
sentido en el que se emplean en la presente como
tales o como parte de otro grupo, se refieren a
cloro, bromo, flior o yodo.

El término “carboxileo”, en el sentido en el
que se emplea en la presente, se refiere a un grupeo
-COQOH.

El término "“oxo”, en el sentido en el gue
se emplea en la presente, se refiere a un grupo = O.

El término “({C;-Cglalguile”, en el sentido
en el gue se emplean en la presente comoc tal o como
parte de otro grupo, 8se refiere a una cadena de
carbono recta o ramificada que tiene 1 a 6 Atomos de
carbono. Los ejemplos representativos de (C,-
Cs)algquilo incluyen, ce manera enunciativa: metilo,
etilo, n-propilo, isopropilo, n-butilo, iscbutiloc,
sec-butilo, ter-butilo, n-pentilo, isopentilo,
neopentilo, n-hexilo, ¥ lo semejante,

El término " (C2-Cg)algquenilo”, en el sentido

en el gue se emplea en la presente como tal o como
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parte de otro grupo, 8se refiere a un radical de
cadena recta o ramificada que tiene 2 a 6 Atomos de
carbono, y gue contiene un doble enlace o dobles
enlaces.

El término *{C3-Cq)cicloalquilo”, en el
sentido en el que se emplean en la presente como tal
o como parte de otro grupo, se refiere a un grupo
hidrocarburo ciclico saturados gque conteniendo de 3
a 7 dtomos de carbonos. Los ejemplos
representatives de clcloalquilo incluyen, de manera
enunciativa, ciclopropilo, ciclobutilo,
ciclopentileo, ciclochexilo y lo semejante.

El té&rmino " (C3-Cylcicloalquil (Cy-
C;)alquilo", en el sentido en el que se emplea en la
presente se refiere a un grupo (C3;-C;)cicloalquilo,
segun se define en lsa presente, anexo a la entidad
molecular original a través de un grupo {Cq-
Cslalguilo, segiin se define en la presente.

El término “arilo”, en el sentido en el que
se emplean en la presa2nte como tal o como parte de
otro grupo, se refiere a un grupo aromatico
monociclico o© biciclico gque contiene de 6 a 12
Atomos del carbono. Los ejemplos representativos de
arilo incluyen, de manera enunciativa, fenilo,

naftileo, y lo semejante.

VAL
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El término *aril (C;-C¢}alquilo”, en el
sentido en el que se emplean en la presente como tal
o como parte de otrs grupo, se refiere a un grupo
arile, segiin se define en la presente, anexo a la
entidad molecular original a través de un grupo (C;-
Cs)lalquilo, segin se define en la presente.

El término “ariloxi”, en el sentido en el
gue se emplean en_la presente como tal o como parte
de otro grupo, se refiere a un grupo arilo, segin se
define en la presente, anexo a la entidad molecular
original a través de un gfupo -0-.

El término *aril (C;-Cé6)alcoxi”, en el
sentido en el gue se emplean en la presente como tal
o como parte de otro grupo, se refiere a un grupo
arilo, segiin se define en la presente, anexo a la
entidad molecular original a través de un grupo (C;-
Ce¢lalcoxi, segin se define en la presente,

El término “ariloxi(C,-Cs)alquilo”, en el
sentido en el Qgque ge emplea en la presente, se
refiere a -un grupo ariloxi, segfin define en 1la
presente, anexo a la entidad molecular original a
través de un grupo (C,-Cg¢lalquilo, seglin se define en
la presente.

El término “aril (Cy-Cglalcoxi(C,-

Ce¢lalquilo”, en el sentido en el gue se emplea en la

P21



10

15

20

25

30

presente, 8se refiere a un grupo aril(C;-Cg)alcoxi,
segin se define en la presente, anexo a la entidad
molecular orxiginal a través de un grupo {Cy-
Ceslalgquilo, segiin se define en la presente.

El término “hidroxi”, en el sentido en el
que se emplean en la presente como tal o come parte
de otro grupo, se refiere a un grupo -0OH.

El término “hidroxi(C;-Cgslalgquilo”, en el
sentido en el gue se emplean en la presente como tal
o como parte de otro grupo, Be refiere a al menos un
grupo hidroxi, segin se define en la presente, anexo
a la entidad molecular original a través de un érupo
(C,-Cg)algquilo, seglin se define en la presente.

Los ejemplos representativos de hidroxi

(Ci-Cglalguilo ineluyen, de manera enunciativa:
hidroxiﬁetilo, 2-hidroxietilo, l-hidroxietilo, 3-
hidroxipropilo, l-hidroxipropilo, l-metil-1-
hidroxietilo, l-metil-1-hidroxipropilo, N 1o

seméjante.

El término *halo(C;-Cgslalguilo”, en el
sentido en el gue s8e emplea en la presente, se
refiere a uno o mida &tomos de haldgeno, aegin se
define en la presente, anexos a la entidad molecular
original a través de un grupo (Crdﬁ)alquilo, Begin

se define en la presente. Los ejemploa

ST
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representativos de halo(C;-Cglalgquilo, incluyen de
manera enunciativa; fluorometilo, difluorometilo,
trifluorometilo, 2-cloroetilo, 3-bromopropilo, ¥ 1lo
semejante.

El término “amino”, en el sentido en el que
se emplean en la presente como tal o como parte de
otro grupeo, se refiere a un grupo -NH,.

El término *“amino(C;-Cs)alguilo”, en el
sentido en el que 3e emplea en la presente, sae
refiere a un grupo amino, seglin se define en 1la
presente, anexo a la entidad molecular original a
través de un grupo {C;-Cg)alquilo, segln se define en
la presente. Los ejemplos representativos de amino
(C1-Cs)alguilo incluyen de manera enunciativa:
aminometilo, 2-aminoetilo, l-aminocetilo, 3-
aminopropilo, 2-aminopropilo, 4-aminobutilo, 1-
metil-l-amincetilo, y lo semejante.

El término *“mono, o di(C,-Cgslalquilamino”,
en el eentido en el gue se emplean en la presente
como tal o como parte de otro grupo, se refiere a
uno © dos grupos (C,-Cglalguilo, seglin se define en
la presente, anexos a la entidad molecular original
a través de un grupo amino, seglin se define en 1la
presente.

Loe ejemplos 1Irepresentativos de mono o
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di (C;1-Cs alquilamino incluyen, de manera enunciativa:
metilamino, etilamino, propilamino, butilamino,
dimetilamino, dietilamino, N-etil-N-metilamino, ¥y 1lo
semejante.

El término *“mono o di{C;-Cglalquilamino(C;-
C¢lalgquilo”, en el sentido en el gue se emplea en la
presente, se refiere a wun grupe mono o© di(C,-
Cs)algquilamino, segin BsBe define en 1la presente,
anexo a la entidad molecular original a través de un
grupo (C,-Cglalquilo, seglin se define en la presente.

Log eijemplos representativos de mono o di(C;-

Cslalquilamino (C;-Cslalguilo incluyen de manera
enunciativa, N,M-dimetilaminometilo, N, N-
dietilaminometilo, N-metilaminoetilo, N-

metilaminopropilo, N-etil-N-metilaminometile, y 1lo
semejante.

El término *{C,-Cglalcoxi”, en el sentido en
el gue se emplean en la presente como tal o como
parte de otro grupo, se refiere a un (C)-Cgslalquilo,
pegin se define en la presente, anexo a la entidad
molecular original a través del un grupo -0-. Los
ejemplos repreaenhativos de (C;-C¢lalcoxi incluyen,
de manera enunciativa: metoxi, etoxi, pPropoxi,

butoxi, isobutexi, sec-butoxi, ter-butoxi, y 1lo

semejante.

/J‘/
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El término ™{C;-Cg¢lalcoxi({C,-Cglalquilo”, en
el sentido en el que se emplean en la presente como
tal o como parte de otro grupe, se refiere a al
menos un grupo (C;-C¢lalcoxi, seglin se define en 1la
presente, anexo a la entidad molecular original a

través de un grupo (C;-Cglalquileo, segin se define en

la presente. Los ejemplos representativos de (C;-
Cs)alcoxi(C;-Cg¢lalquilo incluyen de manera
enunciativa: metoximetilo, etoximetilo, 2-

metoxietilo, 2-etoxietilo, 3,3-dimetoxipropilo, 2.4-
dimetoxibutilo y lo semeijante.

El término “hidroxi{C;-Cs)alcoxi”, en el
sentido en el gque ge =2mplean en la presente como tal
o como parte de otro grupo, 8se refiere a un grupo
hidroxi, seglin se define en la presente, anexo a la
entidad molecular original a través de un grupo (Cy-
Cslalcoxi, segiin se define en la presente.

El térmiro "hidroxi(C;-Cg¢lalcoxi(C,-
Cslalquilo”, en el sentido en el que se emplea en la
presente, se refiere a un grupo hidroxi(cl-cs)alqoxi,
gsegin se define en la presente, anexo a la entidad
molecular original a través de un grupo (C,-
Cs)algquilo, segin se define en la presente.

El término “carbamoilo”, en el sentido en

el gue se emplean en la presente como tal o como
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parte de otro grupo, se refiere a un grupo -CONH,.

El término “‘mono 0 di(C;-Cg) -
algquilcarbamoilo”, en el sentido en el gue se emplea
en la presente, se refiere a uno o dos grupos (C,;-
Cslalguilo, seglin se define en la presente, anexos a
la entidad molecular original a través de un grupo
-HNCO- o© -NCO-. Los ejemplos representativos de
mono o di(C;-Cg)-algquilcarbamoilo incluyen de manera
enunciativa: N-metilcarbamoilo, N-etilcarbamoilo, N-
propilcarbamoilo, N,N-dimetilcarbamoilo, N, N-
dietilcarbamoilo y lo semejante.

Los compuestos de la férmula I y IA, 1IB,
IC, ID e IE, asi como también las sales
farmacéuticamente aceptables y los ésteres de los
mismos, se denominan en lo sucesivo como los
compuestos de la invencién, a menos gue se indique
de ctra manera.

La invencién incluye dentro de su alcance
todos los estereoisémeroca poeibles de los
compuestos, incluyende los isémeros gecmétricos, peor
ejemplo, los isbmeros Z y E {(cis y trans-isémeros),
y los isémeros &6pticos, por ejemplc, diastémeros y
enantidmeros. Ademés, la invencién incluye en su
alcance ambos isémeros individuales y cualesguiera

mezclae de los mismos, por ejemplo, mezclas
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racémicas. Los isémeros individuales se pueden
obtener utilizando las formas isoméricas

correspondientes del material de partida o se pueden
separar después de 1la preparacidén del compuesto
final de acuerdo con los métodos de separacién
convencionales. Para 1la separacién de isbébmeros
Spticos, por ejemplo, enantibmeros, a partir de 1la
mezcla de los migmos, se pueden utilizar los métodos
de resoluciodn ccnvencionales, por ejemplo,
cristalizacidn fraccional.

L.ag sales farmacéuticamente aceptables, por
ejemple, las sales de adicién de &acido con 4&cidos
tante orgdnicos c¢omo inorganicos son bien conocidas
en el campo de los productos farmacéuticos.

Ejemplos no limitantes de estas sales incluyen

cloruros, bromurcs, aulfatos, mnitratos, fosfatos,
sulfonatos, formiatos, tartratos, maleatos,
citratos, benzoatos, salicilatos y ascorbatos. Los

égteres farmacéuticamente aceptables, cuando sea lo
adecuado, Be pueden preparar mediante métodos
conocidos utilizando dcidos farmacéuticamente
aceptables gue 8ean convencionales en el campo de
los productos farmacéutices y gue mantengan las
propiedades farmacolédégicas de la forma libre. Los

ejemplos no limitantes de aquellos éteres incluyen
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ésteres de alcoholes alifdticos o aromAticos, por
ejemple, metil, etil, propil, isopropil, butil,
isocbutil, sec-butil y ter-butil ésteres.

Los compuestos de la invencidén se pueden
preparar anédlogamente ¢ de acuerdc con los métodos
conocidos en la literatura utilizando materiales de
partida adecuados. Los materiales de partida de las
féormulas II, II Y v estan disponibles
comercialmente o© se pueden preparar mediante una
variedad de rutas sintéticas conocidas en la
literatura.

Por ejemplo, los materiales de partida
utilizados son las arilalquilaminas de la fdérmula

(II}

en donde R; es como se define anteriormente
y X es NH, O, CH; o §,

Cuando X es 0O, 1las aminas de 1la férmula
(IT) se pueden preparar, por ejemplo, de acuerdo con

el proceso expuesto ern. la especificacién de patente

aal
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de los Estados Unidos No. 4,710 504. Cuando X es
CHz, los compuestos de la férmula (II) se pueden
preparar segun se describe en J. Med. Chem. 10
{1967) 856-859. Cuando X es $5, los compuestos de la
férmula (IT) se pueden preparar mediante la
descarboxilacién de la 3-(tianaften-3-il)-L-alanina
correspondiente.

Otros materiales de partida utilizados son

los compuestos de fdédrmula (III)

o)
Ry
Ri
(I
en donde R3 es COmo se definiéd

anteriormente y Ri;; es OH o halégeno.
Ademas, los materiales de partida

utilizados son compuestos de la férmula (IV)
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en donde Ria-R; vy Z son como se definieron
anteriormente e Y es O o NH. Los compuestos de la
férmula (IV) se puelen preparar de acuerdo con los
métodos descritos en Tetrahedron 33 (1977) 18B03-
1808. Andlogamente, se pueden utilizar los cloruros
dcidos correspondientes en lugar de las lactonas
(¥=0) . Cuando R, Yy Rs forman wun anillo, 1los
compuestos de la férmula (IV) se obtienen mediante
la reduccidn parcial de sus anhidridos
correspondientes.

En general, los compuestos de la férmula
(I), en donde X es NH, O o S, se pueden preparar por
ejemplo, anflogamente o de acuerdo con el siguiente

esquema de reaccidn 1:

S
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Esquema 1

en donde Ry, Ry-R7; vy -2 son como  se
definieron anteriormente.

De acuerdo <con la ruta de reaccidén del
esquema I, la algquilacidén de las aminas {II) con los
compuestos de la fédrmula (ITT) proporciona las
amidas (V) que se convierten en las enaminas (VII)
via las beta carbolinas (V) mediante una reaccidn
Bischler-Napieralski seguida por la formacién de un
anille D al permiticr gue los compuestos de 1la
formula (VI) reaccionen con los 1,3~dihalocalcanos

bajo condicicones bidsicas segun se describe en Gazz.



10

15

20

25

40

Chim. Ital. 111 (1981) 257-267. En el udltimo paso,
se obtienen los compuaestos de la férmula (I)
1) mediante la oxidacidén de las enaminas
{VII}) utilizando yoduro de potasio, yodurc y aire o
2) mediante la reaccién de las enaminas

(VII) con formaldehido en presencia de una base

Hunig a 60°C.

Otra ruta por preparar los compuestos de
férmula (I), en donde X es Nz, O, CH; o S, se ilustra

en el eaguema 2

Esquema 2

- Ox Y-
N\ * _—
X R, R,
R, Ry Ry
{In vy

AT
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en donde X es N;, 0O, CHz o 8, Ri-R; y 2 son
como se definieron anteriormente.

En el esguema 2 las‘arilalquilaminas de 1la
férmula (II), en donde X es NH, O, CH,, o 8, se
hacen reaccionar con los compuestos de la férmula
{IV), o el <c¢lorurae 4&cido <correspondiente, para
propeorcionar las amicdas (VIII) segiun se describe en
Tetrahedron 33 (1977} 1803-1808. La ciclizacién
Bischler-Napieralski de los intermediarios (VIII)
conduce a las enaminas {(IX} que se convierten en los
compuestos de la férmula (I).

Los compuestos de férmula (I), en donde X
es NH, se pueden alqailar con los alquilhaluros en
presencia de una base adecuada a temperatura
ambiente (Heterocycles 27 (1988) 1179-1190) de

acuerdo con el siguiente esquema 3: °

Esquema 3

en donde R;-R; y Z son como se definieron

anteriormente.

/e
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benzo[alfluoreno)] y 5.8 minutos [(+)-i-metoximetil-
loa-metil-1,3,4,5,6,11bf-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluoreno] .

EJEMPLO 57

Enantiémeros de l-metoximetil-la-matil-

1,3,4,5,6,1lba-hexahidro-2H-~1l-oxa-4a-aza-

benzo[al £luoreno

Se repitidé el procedimiento del ejemplo 43,

con la excepcién de gque sge utilizaron enantidmeras
puros, (+)—(1a-meti1~1,3,4,5,6,llba-hexahidr6-2H-11-
oxa-4a-aza-benzo[a]l fluoren-1-il)-metanol y (-)-{(1lo-
metil-1,3,4,5,5,11bB—hexahidro-2H-11—$xa-4a-aza-
benzo[al fluoren-1-il) -metancl, respectivamente, a
partir del ejemplc 55 en lugar del alcohol descrito
en el ejemplo 30. Las purezas Opticas de 1los
productos s8e confirmaron mediante HPLC gquiral
{columna: DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL
0J, dimensién 0.46 cm * 25 cm, flujo: 0.8 ml/min,
fase mévil: n-hexano (Merck Uvasol para
Espectroscopia), tiempos de retencidn 5.6 minutos
([{+)-1l-metoximetil-la-metil-1,3,4,5,6,11ba-

hexahidro-2H-1l-oxa-4a-aza-benzo[al £luoreno] Y 6.3

minutos (-)-1l-metoximetil-la-metil-1,3,4,5,6,11ba-
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hexahidro-2H-11-oxa-4a-aza-benzola) fluorenol].

Los siguientes compuestos <conocidos se
pueden preparar andlogamente o de acuerdo con los

métodos conocidos en la literatura.

lo0-Metil-1,2,3,4,6,7,12,12bp-
octahidroindolo{2,3-c«]quinelizin-1-0l {(Compuesto H):
Se repitié el procedimiento del ejemplo 6, con la
excepcidén de que 8se utilizdé 1-etil-4,9-dihidro-3H-
pirido(3,4-blindol (J. Chem. Soc., Perkin Trans I

{1977) 2109-2115) en lugar de l1-isobutil-4,9-

dihidro-3H-pirido ({3,4-b]indol.

2f-Metil-1,2,3,4,6,7,12,12b3-
octahidroindolo[2,3-alquinelizin-2-0l1 Yy 20.-metil-
1,2,3,4,6,7,12,12bB-octahidro-indolo[2,3-
algquinolizin-2-0l1 se prepararon siguieﬁdo los

procedimientos descritos en J. Org. Chem. 56 (1991)

'2701-2712 y Chem. Ber. 106 (1973) 23106-3118.

1,2,3,4,6,7,12,12bB-0ctahidroindolo[2,3~
a)lquinolizin-la-ol Yy 1,2,3,4,6,7,12,12bp-
octahidreindelo[2,3-a2lguinelizin-1B-0l se prepararon

de acuerdo con el procedimiento descrito en Chem.

Pharm. Bull. 34 (198s6) 3713-3721.

S
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1,2,3,4,6,7,12,12b-0Octahidroindolo(2,3-alquinolizina
se prepard de acuerdo con el método descrite en J.
Chem. Soc., Chem. Comm. , (1972} . 461.
1,4,6,7,12,12b-Hexahldroindolo[2,3-a]lquincolizina

(Compuesto I) se prepard de acuerde con el método

descrito en Tetrahedron 45 {1989) 3975-3992.
3,4,6,7,12,12b-Hexahidroindelo2,3-alquinolizina Yy
l1-etil-3,4,6,7,12,12b-hexahidroindoleo([2,3-
a@lquinolizina se pregpararon de acuerdo con el método
descrito en Bull. Scoc. Chim. Fr. 7-8B (1976) 1222.
lc-Etil-1,2,3,4,6.7,12,12bB-octahidroindole([2,3-
algquinolizina Y 1B-etil-1,2,3,4,6,7,12,12b3-
octahidroindolo([2,3-a|quinolizina (Compuesto J) se
prepararon de acuerdo con el método descrito en
Tetrahedron 45 {1289) 7615-7630. log-Etil-
1,2,32,4,6,7,12,12bp-0ctahidroindelo(2,3-
alquinolizin-1-0l {Compuesto K) Yy (1Pp-etil-
1,2,3,4,6,7,12,12ba-octahidroindolo2,3-
alquinolizin-1-il) -metanol {Compuesto L) se
prepararon de acuerdo con el método descrito en
Gazz. Chim. Ital. 111 (1981) 257-267. 18-Etil-
1,2,3,4,6,7,12,12bP-octahidzoindoloel2,3-

alquinolizin-1-il)-metanol (Compuesto M) se prepard

S
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de acuerdo con el método descrito en Indian J.

Chem., Sect. B 22 (1983) 531. 3-Etil-2-matil-
1,4,6,7.,12,12b-hexahidro-indolo(2,3-algquinelizina

(Compuesto N) y 3u-etil-2a-meti1-1,£,3,4,6,7,12,12b-
octahidroindole[2,3-alquinolizina s8e prepararon de
acuerde con el método descrito en Tetrahedron- 46
(1990) 2633-2650. 2,3,5,6,7,11,11b-Hexahidro-1H-

indolizinol8,7-b]lindol se prepard de acuerdo con el

método desc¢rito en J. Org. Chem. 53 (1988) 4236.
(18,2,3,4,6,7,12,12ba-0ctahidroindeolo2,3-
alquinolizin-1-4il1) -metanol (Compuesto Q) se prepard

mediante la reduccién del éster correspondiente, la

sintesis se describe en Tetrahedron 52 (1996) 9925.
1-(10,2,3,4,6,7,12,12b3-0ctahlidroindolo(2,3-
algquinolizin-1-il) -etanol (Compuesto PF) 8e prepard

mediante la reduccién de su cetona correspondiente,

la sintesis se describe en Tetrahedron Lett. 30
(1989) 719. ' 18-Propil-1,2,3,4,6,7,12,12bp-
octahidroindole[2,3-a] gquinclizina ge prepard de
acuerdo con el método descrito en J. Org Chem. 34
(1969) 3320. a-Etil-1p-metil-1,2,3,4,6,7,12,12bp-
octahidroindelo[2,3-a]lquinolizina e prepard de
acuerdo con el método descrito en J. Chem. Res. (8}

(1995) 382- 2B'5?er-butil-1'2,3,4'6,7,12'12hB-

sy
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octahidroindolo[2,3-a)quinoclizina Yy 2B-ter-butil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3~
alquinolizina (Compuesto Q) se prepararon de acuerdo
con el método descrito en Tetrahedron 45 (198B9)
3975. 2-ter-Butil-1,4,6,7,12,12b-
hexahidroindolo[2,3-alquinolizina Yy 2-ter-butil-
3,4,6,7,12,12b-hexahidro-indolo[2,3-alquinoclizina se
prepararon de acuerdo con el método descrito en
Tetrahedron 47 {1991) 2879-289%4. (-)-1la-Etil-
1,2,3,4,6,7,12,12bpB-0octahidroindolo([2,3-

al quinolizin-1-0l y (+)-la-etil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-alquinolizin-1-0l se obtuvieron
mediante la resolucidn de su mezcla racémica
{(Compuesto K).

Como vya 8e menciond anteriormente, los
compuestos de la presente invencién muestran
propiedades farmacoldgicas interegantes, a saber
exhiben afinidad para los adreno-receptores alfa-2.
La actividad farmacolégica de los compuestos de 1la
invencién se demuestra con las pruebas

farmacoldgicas presentadas enseguida.

SES
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EXPERIMENTO I: Unién de radioligandos a los adreno-
receptores alfa-2

Los ejemploas de las afinidades de unién del
adreno-receptor alfa-2 de 1los compuestos dque se
incluyen en la presente invencidn se muestran en la
Tabla 1. Muchos de estos compuestos son ligandos de
alta afinidad para todos 1los receptores alfa-2,
aungue algunos de los miemos exhiben selectividad

para el subtipo alfa-2C.
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Ki calculados a partir de los

unidén

con

radioligandos

utilizando células que expresan subtipos del

adreno-receptor alfa-2 humanos

Compuesto

afinidad de unién

o 0o m

T 6 ™ Mm

H

0 ®w O =Z =2 R 4

alfa-2A

480
130
110
29
30
514
96
280
150
210
3589
85
440
130
380
290

27

alfa-2B
330
160
580
81
110

No medido

No medido
45
460
520
245
20
470
1110
270
410
40

alfa-2C

61
25
87
17
26
70
22
23
85
75
31
18

110
46

110
90

6,4

SEF
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EXPERIMENTO II: Antagonismo in vitro sobre los
adreno-receptores alfa-2

Las activicades funcionales de los dos
compuestos (K y L) gque exhiben actividad alfa-2C en
los experimentos de unién se determinaron como las
capacidades de los compuestos para inhibir la unién
estimulada por epinefrina de 3°S-GTPYS a las
proteinas de G {Jaspe, J.R. et al., Biochem.
Pharmacol. 55(7) (1998) 1035-~44) en las membranas de
células CHO transfectadas establemente con 1los
subtipos de adreno-recepter alfa-2 humanos. Las
potencias antagonistas del compuesto K y el
compuesto L gue se rresentan en la Tabla 2. Los
resultados muestran gue estos compuestos son

antagonistas selectivcs para los subtipos alfa-2C.

Tabla 2. Las potencias antagonista medias (Ka)
del compuesto K y el compuesto L sobre los

subtipos de adreno-receptor alfa-2 humanos

Compuesto ) Potencia antagonista (Ka: DM __

alfa~-2Aa alfa-28 alfa-2C
K 4B 330 61
L 130 160 25
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Efectos in vivo de 1los compuestos selectivos
alfa-2C
Actualmente no se sabe en la té&cnica gue
los efectos in vivo Be _podrian atribuir al
antagonismo alfa-2C selectivo. Con base en el
conocimiento disponible y con nuestra experiencia
previa, se han seleccionado dos mode;os diferentes
de comportamiento, a saber el modelo de actividad
locomotora estimulada por d-anfetamina y la prueba
de nado forzado, con el fin de demostrar los efectos
antagonistas alfa-2C especificos en el (NS de
ratones y ratas in vwvivo. La s8eleccién de estos
métodos se basa esencialmente en las hipdteasis
publicadas sobre los efectos tebrices de . los
antagonistas alfa-2C; a falta de ligandos adecuados,
estas hipdétesis se hasan en estudics gue emplean
ratones con expresién de adreno-receptor alfa-2C
genéticamente alterados (Scheinin, M. et al., Life
Sci 68(19-20) (2001) 2277-85).
EXPERIMENTO III: Prueba ae actividad locomotora
estimulada por D-anfetamina
Loe ratones modificados genéticamente gque
tienen adreno-receptcres alfa-2C no funcionales

{alfa-2C “inactivo?; alfa 2C-KO) son mis sensible a

A7
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los efectos de mejoramiento locomotor de la d-
anfetamina psico-estimulante y, por otro lado, 1la
sobre-expresidn del adreno-receptor alfa-2C en

ratones (alfa-2C-0E) conduce a un efecto opuesto, es

decir, a la atenuacidén del efecto estimulante
{Scheinin, M. et al., Life Sci 68 (19-20) (2001)
2277-85). De esta forma, se podria suponer gue el

antagonista alfa-2C podria potenciar los efectos

locomotores de la d-anfetamina.

La suposicién anterior se probé mediante

grupos de administracién de ratones (n = 10-12/grupo
de dosis) de anfetamina (4 micromol/kg s.c.) ya sea
sola o junto <con los antagonistas alfa-2C (3

micromol/kg s.c.} de esta invencién o con el
antagonista alfa-2 potente no selectivo del subtipo
alfa-2 (1 micromol/kg s.c.) (Haapalinna, A. et al.,
Naunyn-Schmiedeberg’s Arch. Pharmacol. 356 (1597)
570-582), y mediante la medicién posterior de 1la
actividad locomotora Qe los ratomes con un eistema
de haz fotoeléctrico disefilado para estudios de
actividad (PAS CageRack, SanDiego Instruments, San
Diego, CA., USA). Seglin se esaperaba, los dos
antagonistas selectivos alfa-2C probados aumentaron
la actividad de los ratones (Figura 1la+bh), como se

egperaba para el antagonista alfa-2C. El
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antagonista alfa-2 no selectivo subtipo, tambié&n
potencidé el efecto de la d-anfetamina. Los
compuestos probados no afectaron la actividad
locomotora de valores iniciales de los ratones |(a

dosis entre 0.1-10 mg/kg s.c.}.

EXPERIMENTO IV: Antagonismo de la sedacidén inducida
por el agonista alfa-2

Uno de 1los efectos prominentes de 1los
agonistas alfa-2 no sgelectivos en roedores es su
capacidad para provocar sedacidén profunda. Este
efecto, medide como inhibicién locomotora mediante
dexmedetomidina del agonista alfa-2 no se modificéd
en los ratones con la expresién alfa-2C alterada
genéticamente (Scheinin, M. et al., Life Sci 68 (19-
20) (2001) 2277-85). Por otro lado, el agonista
alfa-2 no tuvo efecto sedante en los ratones con el
adreno-receptor alfa-2A separado genéticamente
{({Hunter, J.C. et al., British Journal of
Pharmacology 122 (7Y (1997) 1339-44).

Por lo tanto, ya que el efecto sedante de
los agonistas alfa-2 se atribuye en general al
adreno-receptor alfa-2A, se espera gue los
antagonistas alfa-2C pudieran modular

significativamente 1la sedacién inducida por el
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agonista alfa-2. Esta supesicién se probd en un
experimento en donde se administrd dexmedetomidina a
ratones tratados previamente con el compuesto K o el
compueste L de los antagonistas alfa-2C, o el
atipamezole del antagonista no selectivo subtipo
(Haapalinna, A. et al., Naunyn-Schmiedeberg”s Arch.
Pharmacol., 356 (1997) 570-582}. Como 8se esperaba,
los antagonistas alfa-2C no tuvieron efectos claros,
mientras gue el atipamezeole antagonizé eficazmente
el efecto de la dexmedetomidina. Este resultado
demuestra la falta de antagonismo alfa-2A de los
compuestos selectivos alfa-2C de la invencién

presente (Figura 2).

EXPERIMENTO V: Prueba de nado forzado

I.a prueba de nado forzado (FST, es decir,
la prueba de Porsoclt) en general se utilizé en 1la
seleccidén farmacolégica de antidepresivos novedosos.
En esta prueba, los antidepregivos aumentaron la
actividad de los animales en comparacién con 1los
controles no tratados, Los ratones alfa-2C-KO
parecieron ser mds activos, y los ratones alfa-2C-0OE
fueron menos activos en FST (patente de los Estados
Unidos No. 5,902,807 y Scheinin, M. et al., Life Sci

68 (19-20) (2001) 2277-85). Por 1o tanto, sve probsd,

e
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sl un antagonista alfa-2C selectivo podrfia tener una
actividad similar antidepresiva {por ejemplo,
propiedad de aumentar la actividad) en la FST. La
Figura 3 muestra la forma en que los dos compuestos
alfa-2C aumentaron 1la actividad en esta prueba como
se esperaba con base en los estudios sobre ratones
trangénicos (Scheinin, M. et al., Life Sci 68 (19-
20) {2001) 2277-85) y como se reportd con el

antagonista alfa-2C degarrollado recientemente (WO

01/64645) . También fueron activas las sustancias
para control positivo, desipramina y fluoxetina
{agentea antidepresivos c¢linicamente eficaces). El

atipamezole del antegonista alfa-2 no selectivos
subtipo no posee un efecto similar antidepresivo,

como se esperaba (WO (1/64645).

EXPERIMENTO VI: Inbibicidédn prepulso del reflejo por
sobresalto

La inhibicién prepulaoc (PPI, por sus siglas
en inglés) de una respuesta al sobresaltoc se refiere
a 1la reduccién en la respuesta al sobresalto
provocada por un estiwmulc sin sobresalto de baja
intensidad (el prepulso) gue se presenta brevemente
antes del estimulo de sobresalto. El PPI Be puede

utilizar como una medicidédn funcional del movimiento
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sengitivo motor y parece estar presente en todos los

mamiferos, incluyendo ratas Y seres humanecs,
{Swerdlow, N.R. et al., The archives of general
psychiatry 51 (1594} 139%-154). La PPI gue funcicna
normalmente se puede romper mediante
psicoestimulantes, tales como  por ejemplo, d-

anfetamina o fenciclidina (PCP), y se puede revertir
mediante anti-psicéticos clinicamente eficaces.

En un estudio anterior, la mutacién alfa-
2C-KO sBe asocidé con la PPI debilitada mientras gque
alfa-2C-0OF demostrd una PPI aumentada. En otras
palabras, la expresidn alfa-2C alterada
genéticamente en ratones se asocid con cambios en la
PPI de una forma que sugiere gque un antagonista
alfa-2C podria disminuiria la PPI (Scheinin, M. et
al., Life Sci 68 (19-20) (2001) 2277-85). Eata
hipbétesis se probdé con los compuestos K y L solos y
contra la ruptura PCP de la PPI.

Grupogs de ratas (n =10/gqrupos) se les
administraron 1los antagonistas alfa-2C 20 minutos
antes, y PCP o vehiculo 10 minutos antes de 1la
medicidédn de la reactividad al sobresaltc actstico vy
la PPI en un sistema de prueba disefiado para
estudios de sobresalto (SR-LAB, San Diego

Instruments, Ch, USA) . Se encontrd gue los

2N
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antagonistas alfa-2C fueron capaces de atenuar el
rompimiento de PPI provocade por PCP (Figura 3).
Esto fue inesperado y opuesto a la hipétesis con
base en estudios transgénicos. El atipamezole del
antagonista alfa-2 no selectivo produjo diferentes
efectos que se cbservaron con los antagonistas alfa-
2C selectivos: el atipamezole no mejord 1la PPI,
aunque aumentd el reZlejo al sobresalto per se (es
decir, sobresalto sin prepulsocs) (Figura 4).

En conclusién, los resultados presentados
en este capitulo muestran que aguellos antagonistas
gue e clasifican comp alfa-2C selectivos de acuerdo
con experimentos in vitro, parecieron funcionar como
antagonistas selectivos alfa-2C también in vivo de
una forma que se predijo con base en el conocimiento
disponible sobre el antagonismo alfa-2C. Sin
embargo, el hallazge de que los antagonistas alfa-2C
no disminuyeron la PPI, seglin se predijo, sino gue
por el contrario, aumentaron 1la PPI, 8se podria
considerar inesperado y esto agrega el valor de
novedad de la utilidad propuesta actualmente de los
compuestos de la presente de invencién.

Los compuesatos de acuerdo con la invencién
se pueden utilizar para tratar cualguier enfermedad

o condicién en donde se indica gque son eficaces los

A
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antagonistas alfa-2. Los compuestos también se
pueden utilizar para revertir los efectos inducidos
por los agonistas alfa-2. Por consiguiente, 1los
compuestos de la invencién pueden ser Gtiles en el
tratamienta de diversos trastornoa del sistema
nervioso central (CNS8), es decir, diferentes
trastornos neuroldgicos, psiquiltricos y cognitivos

(tales como por ejemplo, depresién, trastornos de

ansiedad, trastorno por estrés post-traumatico,
esquizofrenia, enfermedad de Parkinson vy otroes
trastornos del movimiento). Ademés, Be pueden

utilizar en el tratamiento de diversos trastornos
periféricos, por ejemplo, diabetes, hipotensidn
ortostdtica, trastornos lipoliticos {(tales como por
ejemplo, cbesidad}, enfermedad de Raynaud o
disfunciones sexuales tanto en machos como en
hembras (masculinos y femeninoa).

Los antagonistas alfa-2C selectivos de la
presente invencién ee pueden wutilizar para el
tratamiento de diversos trastornos o condiciones del
sistema nervioso central en donde se indica que son
benéficos los antagoristas alfa-2C, por ejemplo,
para aliviar 1los Bintomas de diverscs trastornos
mentales propagados por el estrés, enfermedad de

Parkinson, depresién, sintomas negativos de

b
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esquizofrenia, trastornos de hiperactividad «c¢on
déficit de atencién, trastornoc por eatrés post-
traumdtico y trastornos de ansiedad.

Ademds, debido a los hallazgos novedosos y
anteriormeénte s8in publicar de 1los efectos de 1los
antaqgonistas alfa-2C de la presente sobre 1la PPI
rota por PCP, 1los compuestos selectivos alfa-2C
también se pueden utilizar para tratar trastornocs y
condiciones asociadas con déficit del movimiento
sensitivo motor, an particular trastornos Y
condiciones en donde los déficit del movimiento
sensitivo motor dan por resultado en hemorragia
uterina eensitiva y fragmentacién cognitiva que
provoca disfuncidén en la atencién y percepcidbn.
Estos trastornos y condiciones incluyen, de manera
enunciativa: esquizofrenia, trastorno obsesivo
compulsiveo, 8sindrome de Tourette, blefarospasmo vy
otras distonias focales, epilepsia de 16buloc
temporal con peicosisa, ps8icosis inducida Dpoxr
fArmacos (por ejemplo, psicosis provocada por el uso
crénico de agentes dopaminérgicos) (Braff, D.L. et
al., Psychopharmacclogy (Berl) 156 (2-3} (2001) 234-
258), enfermedad de Huntington, enfermedad de
Parkinson, trastornos provocados por fluctuacién de

los niveles de hormonas 8exuales (tales como por
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ejemplo, sindrome premenstrual) Y trastorno de
panico.

Ademas, los sintomas que usualmente estidn
asociados con loa trastornos o condiciones
mencionados anteriormente incluyen de manera
enunciativa: alucinacién, delirio, paratimia,
agitacién, dafic psicdtico cognitivo, {incluyendo

déficit de pensamiento y habla), retraimiento social
Yy s8intomas de retraimiento (incluyende delirio)
asociados con dejar de fumar cigarrillos o el abuso
de alcohol o féarmacos. Estos sintomas también se
pueden observar en animales, en circunstancias
excepcionales, por ejemplo, durante el retiro de
patrones o durante la transportacién.

Debide & 8su selectividad de accidn, 1los
antagonistas alfa-2C de la invencién tienen menos o
ninguno de 1los efectos secundarios indeseables
atribuidos al antagonismo alfa-2 no selectivo, tal
como por ejemplo, aumentos en la presidn sanguinea,
ritmo cardiaco, secreciones salivales, secrecién
gastrointestinal, ansiedad, Y reactividad al
sobresalto per se (Ruffolo, R.R.J. et al., Annu Rev
Pharmacel Toxicol 32 (1993) 243-279).

El compuesto de 1la invencién se puede

administrar por ejemplo, enteral, tdpica o)
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parenteralmente por medio de cualgquier formulacién
farmacéutica 1dtil para la administracién, Yy gque
contenga al mencs un compuesto activo de la férmula
I en cantidades Zarmacfuticamente aceptables vy
eficaces junto con diluyentes, portadores, y/o
excipientes farmacéuticamente aceptables conocidos
en la técnica. La fabricacidn de estas
formulaciones farmacSuticas es bien conocida en 1la
técnica.

La doeis terapé&éutica gue serd administrada
a un paciente gque necesita de tratamiento variari,
dependiendo del compuesto gue seri administrado, la
especie, edad y el sexo del Bujeto que serd tratado,
la condicidn particular que serd tratada, asi como
también, la via y método de adminisetracidn, y se
determinard facilmente por alguien con experiencia
en la técnica. Por consiguiente, 1la dosificacién
tipica para administracién oral es de 5 pg/kg hasta
100 mg/kg al dia y para administracién parenteral de
0.5 kg hasta 10 mg/kg para un mamifero adulto.

La presente invencién proporciona ademas un
compuesto de la invencidén o un éster o sal del mismo
para utilizarse como un antagonista alfa-2. Ademis,
se proporciona un método para el tratamiento de

enfermedades o condiciones en donde se indica que

AAD
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son Gtiles los antagonistas alfa-2, por ejemplo, los
antagonistas alfa-2C, por ejemplo, un métodc para el
tratamiento de enfermedadee ¢ <condiciones del
sistema nerviosoc central, En este método, se
administra una c¢antidad terapéuticamente eficaz de
un compuesto de la invenci6tm a un sujeto gque
necesita de este tratamiento. También se
proporciona el uso de loas compuestos de la invencidn
para la fabricacién del medicamento que se utilizari
para las indicaciones anteriores.

Agquellos con experiencia en la técnica
apreciarn gque lag modalidades descritas en esta
solicitud se podrian modificar sin apartarse del
amplio conceptec inventivo. Agquellos con experiencia
en la técnica tambiérn comprenderén gue la invenciédn
no se limita a las modalidades particulares
expuestas, s8ino gue también pretende cubrir 1las
modificaciones a las modalidades gque est&n dentro

del esgpiritu y alcance de la invencidn.
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NOVEDAD DE LA INVENCION

Habiendo descrito el presente invento, se
considera como una novedad vy, por lo <tanto, se
reclama como propiedad lo contenido en las
siguientes

REIVINDICACIONES .

1. Un uso de un compuesto de la férmula I,

caracterizado porque,

X es CR;Rz’, 0O, S o NR3;

Z es -CHRg-({CHz)n- o un enlace simple;

R; es hidroxi, (Ci~Cg¢lalguilo, (Ci-Ce)alcoxi,
halégeno, halo(Ci-Cglalguilo, (Ci~Cg)alcoxi-CO-, CHN,
NO;, NH;, mono- o di (C;-Cg)alguilamino o carboxilo;

R; ¥ Rz’ son independientemente H, hidroxi o
(Ci1-Cslalguilo o R y Ry forman, Jjunto con 1los
dtomos en el anillo de carbono a los cuales estan
unidos, un grupo carbonilo;

R; es H, hidroxi, {Ci-Cg)alquilo, {Cz-

!
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Cs)alguenilo, hidroxi(C,-Cg¢)alquilo, (C1-Cglalcoxi,
(C1-Cglalcoxi (C;-Cslalquilo, hidroxi (C,;-Cs)alcoxi(C,-
C¢)alquilo, (C3-Cy)cicloalguile, (Cy-
Cyleocicloalguil {Cy-Cglalguilo, arilo, aril(C,-
Cslalquilo, ariloxi, aril (C;-Cqlalcoxi, ariloxi(C;-
Cs)alquilo, aril(C,-CU¢)alcoxi(C;-Cg¢)lalquilo, halo(C;-
Ce¢)alguilo, NH,, amino(C;-Cglalguile, mono o dil(C;-
Cglalguilamino, mono o di{C,-Cgyalquilamino{C,;-
C¢lalquilo, (C1-Cs)alquil-co-, (C:-Cg)algquil-Cco-0-,
(C1-Cg)alquil-~-CO-0-(C;-Cglalguilo, (C.-Cglalcoxi-CO-,
{(C;-Cs)alcoxi-CO-({C;-Cs)alquilo, (C1-Cs)alcoxi-CO-(C;-~
Cglalcoxi(C,-Cslalquilo, carbamoilo, mono o di (C;-
Cs)alquilcarbamoile, carboxilo o (Ci-Cg)alguil-S-(Cy-
Cslalquilo, en donde el (Ci-Cy)eciclealquile o© arilo
estd sin sust.ituir o se sustituye con 1 & 2
sustituyentes cada 1utno gue es8 independientemente
hidroxi, (C;-C¢)alquils, haldégeno, (Ci-Cg)alcoxi, NH,,
CN o NO,, © uno de Ry o Ry ¥y Rg juntos forman un
enlace entre 1los &atomos en el anille a los cuales
estan unidos;

Ry es H, hidroxi, {(Cy4-Cglalgquilo,
hidroxi(C;-Cg)alquilo, (Ci-Cglalcoxi o (C1-
Csrtalcoxi(Ci-Cglalgquilo;

Rs es H, hidroxi, {C:-C¢)alguilo, {Co-

Cs)alguenilo, (C,-Cg)alcoxi, (C1-Cglalcoxi(C,-

J\oV%
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Cslalquilo, (Ca~-Cylecicloalguilo, (Ca-
Cs)lcicloalquil (C;-Cg)algquilo, arilo, aril (C;-

Ce¢lalguilo, ariloxi, aril{C,-Cglalcoxi, ariloxi(C;-

Ce¢lalguilo, aril(C;-Cglalcoxi{C;-Cglalguilo, halo(Cy-

Cglalquilo, {(C,-Cglal.quil-C0O-0-, (C1-Cglalquil-CO-0-
{(C,-Cglalquilo, {C1-Cs)alcoxi-CO-{C;-C¢lalcoxi{Ci-
Csyalquilo, carbamoilo, mono o di{C,-

Cg¢lalquilcarbamoilo, carboxilo o (C;-Cglalguil-S-(Ci-
Cs)alguilo, en donde el ({(Ci-Ci;)cicloalguilo o arilo
estd sin sustituir o s8e sustituye con 1 &6 2
sustituyentes cada uno gque es independientemente
hidroxi, (C.-Cs)algquilo, halégeno, {(C;-Cslalcoxi, NH;,
CN o NO;, o R ¥y R; forman, junto con log dtomos en
el anillo de carbono a los cuales estén unidos; un
anillco carboxiclice saturado de cinco a siete
mniembros condensado sustituido con 1 a 3
sustituyentes, Ry cada uno gue es independientemente

hidroxi, (C;-Cg)alquil.o, halbégeno, NH;, NO;, {Cy-

Cy)ecicloalqguilo, hidroxi (C,~Cs)algquilo, halo{(C;-
Cglalquilo, amino{(C,-C¢lalqgquilo, mono o di{Cy-
Cglalguilamine, mono o di(C;-Cglalquilamino (C,-
Cs)alguilo, (C,-Ce¢lalcoxi, ' (C,-Cglalcoxi(Cyi-
Cslalgquilo, carboxilo, {C1-Cglalguil-Cco-, (Cy-
Cg¢lalquil-Cco-0-, (C,-C¢lalcoxi-C0O-, (C;-Cglalcoxi-CO-

(C1-Cglalquilo, carbamoilo mono o di(c,-
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Cs)algquilcarbameilo u oxo;

Rs es H, hidroxi, (C1-Cglalguilo, (C;-
C¢lalcoxi o (Ci-Cg¢lalcoxi(C;-Cglalquile o R¢ forma un
enlace entre el Atomo en el anille al cual se une y
el d4tomo en el anillc al cual R; estd unido;

R, es H, hidroxi, (C1-Cg)alguilo,
hidroxi(C;-Cslalquilo, {C;1-Cglalcoxi o {Cy-
Cglalcoxi(C,-Cglalquilo;

Rg es H, hidroxi, (Ci-Cg)alquilo,
hidroxi(C;-Cglalquilo, (C.i-Cglalcoxi o (c,-
Cs)alcoxi(C;-Cglalquils o, tnicamente cuande n es 0,
R; ¥ Ry forman, junto con los dtomos en el anillo de
carbono a los cuales estdn unidos, un anillo
carboxiclico saturado de .cinco a siete miembrces
condensado s8in sustituir o sustituido con 1 a 3
sustituyentes R, cada uno que es independientemente

hidroxi, {Ci-Ce¢)alguilo, halégeno, NH,, NO,, (Cy-

Cy)cicloalquilo, hidroxi (C;~-C¢lalguilo, halo (C,-
Cslalquilo, amino{C;-Cslalquilo, mono o di(Cy-
Cslalquilamino, mono o di{C;-C¢)algquilamino(C;-
Cs)algquilo, (C,-Cglalcoxi, {C,-Cg¢lalcoxi(C;-
Cslalquilo, carboxilo, {C,-Cglalguil-CcoO-, (C,-~
Cg)alguil-Cc0-0-, (C;-Cs)lalcoxi-CO0-, (C;-Cglalcoxi-CO-
(Ci-Cs)alquilo, carbamoilo, mono o di{c,-

Cslalgquilcarbamoilo u oxo0;

et
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R;s es H, ({Ci-Cglalguilo, (Cz;-Cglalquenilo,
hidroxi{C;-Cs)alquilo, {C.-Cslalcoxi(C,-Cglalguilo,
hidroxi (C,-Cg¢)alcoxi (Cy-C¢)alquilo, halo{C,-
C¢)alguilo, amino(C;-Cgjalquilo, mono o di(cC,-
Cslalquilamino (C;-Cglalguilo, (C,-Cglalquil-CO-, (C,-
Celalquil-CO0-0-(Ci-C¢lalguile, (Ci-Celalcoxi-CO-, (Ci-
Cg)alcoxi-CO-(C,-Cglalquilo, {C1-Cg)alcoxi-CO-(C,;-

Ceglalcoxi(C;-Cglalguilo, carbamocile, mono o di(C;-
Ce)alguilcarbamoilo o carboxilo;

Rig es H o {(C1-Cglalquilo;

R; y Rg estén  unidos a los Atomos en el
anillo de carbono, guz son adyacentes;

mes 0 a 2; vy

nes 0 6 1,

o una sal farmacéuticamente aceptable o
éster de 1l1los mismo, con la condicién, de gque el
compuesto no sgea 1,2,3,4,4,10b-hexahidro-10-tia-3a-
aza-ciclopentalal fluoreno, para la elaboracién de un
medicamento para el tratamiento de enfermedades o
condiciones en donde se indica que son itiles los
antagonistas dellos adreno-receptores alfa-2.

2. El wuge de un compuesto segiin 1la
reivindicacibén 1, caracterizado porgque X es NR;.

3. El uso de un compuesto sgsegiin cualquiera

de las reivindicaciones 1 6 2, caracterizado porgue
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m es 0, n es 0, R, es H, R; es H, hidroxi, (C;-
Ce¢lalquilo, hidroxiiC;-C¢)alquilo, (C1-Cglalcoxi(C,y-
Cglalguilo, (C3-Cy)ecicloalquilo, halo{Ci-Cglalquilo,
(C)_'Cs) alquil—CO- ’ (CJ_"CG) alquil-CO—O— (C1-05) alquilo,

(Ci-Cg)alcoxi-CO- o (C;-Cglalcoxi-CO-{C:-Cglalquilo,
R¢ es H, hidroxi, (C1-Celalguilo o© hidroxi(C,-
C¢)alguilo, Rg es H, hidroxi, (C;-Cslalquilo, o ({(C;-
C¢lalcoxi, R¢ e8 H o (C,-Cglalquilo y R, es H, {(C;-
C¢lalquilo o hidroxi{C,;-Cglalquilo.

4. El uso de un compuesto segiin cualquiera
de las reivindicaciocnes 1 a 3, caracterizado porgue
Ry es H o (C1-Cglalguilo y R; es hidroxi o hidroxi(C,-
Cglalguile.

5. El uso de un compuesto segiin cualguiera
de las reivindicaciones 1 & 2, caracterizado porgue
Ry ¥ Rs forman, junto con los Atomos en el anillo de
carbono a los cuales estdn unidos, un anillo
carboxiclico saturado de seis miembros condensado.

6. El uso de un compuesto segln cualquiera
de las reivindicaciones 1 &6 2, caracterizado porque
Ry ¥ R¢ juntos forman un enlace entre los &tomos en
el anillo a los cuales estdn unidos o Rg; forma un
enlace entre el &tomd> en el anillo al cual esté
unido y el Atomo en el anillo al cual R; est& unido.

7. El uso de un compuesto segilin cualguiera

NP
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de las reivindicacicnes 1 a 5, caracterizado porgue
el compuesto es lg-etil-1,2,3,4,6,7,12,12bPB-
octahidro-indolo(2,3-alquinolizin-1-01, (1f-etil-
1,2,3,4,6,7,12,12ba~octahidro-indolo([2,3-
alguinolizin-1-il)-metanol, la-metil-
1,2,3,4,6,7,12,12bB-cctahidreoindole(2,3-
alquinolizin-1-0l, {lo-metil-1,2,3,4,6,7,12,12bp3-
octahidroindolo[z,3—a]quinolizin—l—i1)-mefanol o
3,4,4af,5,6,7,8,13,13bB, 13ca-decahidro-2H-6a,13-
diaza-indeno[l,2-c] fenantren-1l-ona.

8. El wuse de un compuesto segiin la
reivindicacién 1, caracterizado porque X es CRzR;'.

9. El wuso de un compuesto seglin 1la
reivindicacién 1, caracterizado porgue X es O.

10. Ei uso de un compuesto segin la
reivindicacién 1, caracterizado porgque X es S.

11. El1 wuso de un compuesto segin
cualgquiera de las reivindicaciones 1 a 10, para la
fabricacidén de un medicamento para el tratamiento de
un trastorno del sistema nervioéo central, diabetes,
hipotensién ortostéatica, trastornos 1ipo;iticos.
enfermedad de Raynaud o disfunciones sexuales en
machos y hembras (masculinos y femeninos).

12, E1 wugo de un compuesto segin 1la
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reivindicacién 11, caracterizado porque el trastorno
del sistema nervioso central es depresién,
trastornos de ansiedad, trastorno por estrés post-
fraumatico, esquizofrenia, enfermedad de Parkinson u
otro trastorno del movimiento.

13. El uso de un compuesto segin cualquiera
de las reivindicaciones 1 a 10, para la fabricacién
del medicamento para utilizarse como un antagonista
alfa-2C selectivo.

14. E1 wuso de un compuesto segun la
reivindicacién 13, para la fabricaciftn de un
medicamento para el tratamiento de trastornos
mentales propagados por estrés, enfermedad de
Parkinson, depresién, sintomas negativos de
esquizofrenia, trastornos de hiperactividad poi
déficit de atencidbn, trastorno por estrés post-
traumatico o trastorncs de ansiedad.

15. Un compuesto segin la férmula IA

Ry)m
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caracterizado porque,

X es CR3Ry', ©C 0 §;

Z es -CHRp- (CH;)n- o un enlace simple;

R; es hidroxi., (C;-Cglalquilo, (Cl—Cs)alcoxi,
halégeno, halo{C;-Cglalquilo, (C,-Cglalcoxi-CO-, CN,
NOz, NH;z, mono- o di{Z;-Cg¢)alquilamino o carboxilo;

Rz ¥ Rz;' son independientemente H, hidroxi o
(C1-Cgslalquilo o R; ¥y Ry’ forman, 3junto con 1los
dtomos en el anillo de carbono a los cuales estén
unidos, un grupo carbonilo;

Ry es H, hidroxi, (C;-Cglalqguilo, {Ca-
Ceslalquenilo, hidroxi(C,;-Cg¢)alguilo, {C;-Cg)alcoxi,
(C1-Cglalcoxi(C,-Cglalquilo, hidroxi (C;-Cglalcoxi(Cy-
Cslalquilo, (23-Cq)cicloalquilo, (Cs-
Cy)lcicloalguil{C;-Cglalguilo, arilo, aril {cC,-
Cglalguilo, ariloxi, aril(C;-Cglalcoxi, ariloxi(C.-
Cglalquilo, aril(C;-C¢lalcoxi{(C;-Cglalquile, halo{C;-
Cs¢)alquilo, NH;, amino(C,-Cg)lalquilo, monc o di{C,-
C¢)alguilamino, monc o} di(C;-Cg)algquilamino (Cy-
C¢)alquilo, (C1-Cg¢)alguil-CO-, (C;-C¢)alquil -CO-0-,
(C1-Cg)alquil-C0-0-(Ci-C¢)alquilo, (C1-C¢)alcoxi-Co-,
(C;-Cglalecoxi-CO-{Ci-Cglalquilo, (Ci-Cglalcoxi-CO-(C;i-
C¢lalcoxi (Cy-C¢lalguilo, carbamoilo, mono o di{C,-
Cg¢lalgquilcarbamoile, cari:oxilo o (C;-Cg)lalquil-s-(C,-

C¢)alquilo, en donde el (C;-C;)ecicloalquilo o arilo

ASD
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estd sin sustituir o se sustituye con 1 &6 2
sustituyentes cada unoc que es independientemente
hidroxi, (C;-C¢lalquilo, halégeno, (C,-Ceslalcoxi, NH,,
CN o NO;, © uno de R; o R, ¥ Rg juntos forman un
enlace entre los &tomos en el anillo a los cuales
estdn unidos;

R, es H, hidroxi, {C,1-Cg)alguilo,
hidroxi (C,-Cg)lalquile, (Cl-Cs)aicoxi o (Cy-
Cslalcoxi(C;-Cgltalquilo;

Ry es H, hidroxi, (Ci1-Cg)alquilo, (C,-

Cs)lalguenilo, (Ci~Cs)alcoxi, {C;-Cg)alcoxi(C,-
Cslalquilo, {Ca-Cs)ecicloalgquilo, (C5-
C;)cicloalquil (C;-Cg)alguilo, arilo, aril (C,-
C¢lalgquilo, ariloxi, aril(C:-Cglalcoxi, ariloxi(C;-

Cg¢lalgquilo, aril(C;-C;)alcoxi(C;-C¢lalguilo, halo{C,-

Cslalquilo, {C1-Cs)alqguil-C0-0-, (C1-Cglalquil-CO-0-
{Cy-Cglalguilo, {C;-Cglalcoxi-C0-{C-Cglalcoxi (C,-
Cglalguilo, carbamoilo, mono o di{c,-~

Cs)algquilcarbamoilo, carboxilo o (C;-Cglalquil-§-{C;-
Cglalgquilo, en donde el (Ci-Cy)cicloalguilo o arilo
estd sin sustituir o 8se sustituye con 1 & 2
sustituyentes cada uno gque es independientemente
hidroxi, (C,-Cglalgquileo, halbégeno, (C,-Cs)alcoxi, NHj,
CN o NO:z, o R{ ¥y R forman, junto con los &tomos en

el anillc de carbono a los cuales estldn unides, un

70
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anillo carboxiclico saturado de c¢inco a siete
miembros condensado sustituido con 1 a 3
sustituyentes, R, cada uno que es independientemente

hidroxi, {C:-C¢lalquilo, halbégeno, NH,, NO., (Ca-

C7)cicloalquilo, hidroxi (C;-Cg¢)alquilo, halo(C;-
Cslalquilo, amino(C;-bs)alquilo. mono o di(C,-
Cglalquilamino, mono o] di(C;~-Cg¢)alquilamino {C,-
Cslalgquilo, (C1-Cslalcoxi, (C.-Cglalcoxi (C;-
Cslalquilo, carboxilo, {C1-Cs)alquil-CoO-, (Cy-
Cglalquil-CO-0-, ({Ci-C¢)alcoxi-CO-, (Ci-Cglalcoxi-CO-
. {C1-Cg)alguilo, carbameoilo mono o di (Cy-

Cstalgquilcarbameoilo u oxo;

Rg es H, hidroxi, (Ci-Cglalquilo, (C1-
Cslalcoxi o (C;-Cglalcoxi(C;-Cglalquilo o Rg forma un
enlace entre el &tomo en el anillo al cual se une y
el atomo en el anillo al cual R; estd unido;

R+ es H, hidroxi, (C1-Cglalgquilo,

‘hidroxi(C;-Cglalquilo, (C1-Cg¢lalcoxi o (Cy-

Ce¢lalcoxi (C1-Cglalquilo;

Rg esa H, hidroxi, (C.i-Ce)alguilo,
hidroxi(C;-Cglalquilo, (C1-Cglalcoxi o (Cy-
Cs)alcoxi (Cy-C¢)alguilc o, tUnicamente cuando n es 0,
R; ¥ Ry forman, junto con los &tomos en el anillo de
carbono a loe cuales est&n unidos, un anillo

carboxiclico sgaturadeo de cinco a siete miembros

191
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condensado s8in sustituir o sustituido con 1 a 3
sustituyentes R;, cada uno gque es independientemente
hidroxi, (C,-Cs)alquilo, halbdgeno, NH;, NO;, {Cy-
Cs)cicloalquilo, hidroxi{C;-Cs)alquiloe, halo(C,-
Cg)alguilo, amino (C-.-Cgs)alquilo, mono (o} di (Cq-
Cs)alguilamino, mono i) di{C;-Cg)alquilamino (C;-
C¢lalgquilo, {C;-Cg)alcoxi, (C;-Cglalcoxi (C,-
C¢)alquilo, carboxilo, (C1-Cglalquil-Co-, (Cy-
Cglalquil-CO-0-, (Cy-Tg)lalecoxi-CO-, (C,-Celalcoxi-CO-
(Ci-C¢lalgquilo, carbamoilo, mono  © di(C;-
C¢)algquilcarbamoilo u oxo;

Ris es H, (C,-Cglalguilo, (Cz-Cglalgquenilo,
hidroxi(C,-Cg¢lalquilo, (C,-Cglalcoxi(C1-Cg¢)alquilo,
hidroxi{C;-C¢lalcoxi{(C,-Cslalguilo, halo(C;-
Cg)alquilo, amino (C;-Cg)alquilo, mono o di(Cc,-
Cglalquilamino(C,;-Cglalgquilo, (C1-QC¢lalquil-CO-, (C.-
Cs)alquil-C0-0-(Cy-Cslalgquilo, (C;-Cglalcoxi-CO-, (C;-
Cglalcoxi-CO- (C;-Cslalqguilo, (C1-Cglalcoxi-CO-{C;-
Cslalcoxi (C;-Cglalguileo, carbamoilo, monoc o di(C,;-
Cglalguilcarbamoilo o carboxilo;

Ris es8 H o (C.-Cglalquilo;

Ry y Rg estéin unides a los Atomos en el
anillo de carbono, que son adyacentes;

mes 0 a 2; vy

nes o dl,

N
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o una sal farmacéuticamente aceptable o
éster de la misma, ccn las condiciones, de que:

a) cuando X sea O, m sea 0 y n sea 0,
entonces Ri-Rs no son todos simultédneamente
hidrégeno;

b) el compuesto no eea 1,2,3,4,5,10b-
hexahidro-1Q-tia-3a-aza-ciclopentala) fluoreno;
1,3,4,5,6,11b-hexahidro-2H-11-tia-4a-aza-
benzolal fluoreno; 1-(1,3,4,5,6,11b-hexahidro-2H-11-
tia-4a-aza-benzo[a] fluoren-1-il)-etanona o
metiléster del &cido 1,3,4,5,6,1llb-hexahidro-2H-11-
tia-4a-aza-benzola)fluoren-l-carboxilico.

16. El1 compilesto segin la reivindicacién
15, caracterizado porque X es CRaR;'.

17. El1 compuesto seglin la reivindicacién
15, caracterizado porcue X es O.

18. El compuesto Begin la reivindicacion
15, caracterizado porgque X es S.

19. El compuesto seqin cualgquiera de las

reivindicaciones 15 a 18, caracterizado porgue R, es

hidroxi, (C1-Cs)alguilo, hidroxi(Ci-Ce¢lalquilo, (C,-
C¢lalcoxi(C;-C¢lalquilo, (Ci-C¢lalcoxi-CO- o {Cy-
Celalquil-CO-0-(C1-C¢lalquilo Y R, es H, (C,-

Cglalgquilo o hidroxi(Ci-C¢)alquilo.

20. El1 compuesto seglin cualguiera de 1las

N22
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reivindicaciones 15 a 19, caracterizado porque Ry es
hidroxi, hidroxi (C;~Cs)alquile o (C;-Cglalcoxi(C,-
Cs)alquilo y R, es {C.-C¢lalquilo.

21. El1 compuesto seglin cualquiera de las
reivindicaciones 15 a 18, caracterizado porque Ry ¥y
Ry forman, junto con los &dtomos en el anillo de
carbonoe a los cuales estidn unidos, un anillo
carboxiclico saturado de seis miembros condensados.

22. El compuesto segin cualguiera de las

reivindicaciones 15 a 21, caracterizado porque el
compueste es la-metil-1,3,4,5,6,11lb-hexahidro-2H-11-
oxa-4a-aza-benzo[a] fluoren-1-0l, (loo-metil -
1,3,4,5,6,11bB-hexahicdro-2H-11l-oxa-4a-aza-

benzo([a] fluoren-1-il) ~-metanol, {(-)-(lo-metil-
1,3,4,5,6,11bB-hexahicro-2H-11-oxa-4a-aza-

benzo[a] fluoren-1-il) -metanol, (+) - {log-metil-
1,3,4,5,6,11bf-hexahidro-2H-11-0oxa-4a-aza-

benzo[al fluoren-1-il) -metancl, la-Isopropil-
1,3,4,5,6,11ib-hexahidro-2H-11-oxa-4a-aza-

benzo[a)] fluoren-1-o0l, lg-etil-1,3,4,5,6,11bj3-
hexahidro-2H-1l1-oxa-4a-aza-benzo[ajfluoren-1-o0l,
(la-etil-1,3,4,5,6,11bB-hexahidro-2H-11-0oxa-4a-aza-
benzo(a] fluoren-1-il) -metanol, l-metil-

la,3,4,6,11bp-hexahidro-2H-11-oxa-4a-aza-

1o
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benzeo[a] fluoreno, (1-Hidroximetil-1,3,4,5,6,11b-
hexapidro-2H—11-oxa-4a-aza-benzo[a]fluoren-l-il]—
metanol, l-metoximetil-la-metil-1,3,4,5,6,11bp-
hexahidro-2H-11-oxa-4a-aza-benzo[a] fluocreno, (-)-1-
metoximetil-la-metil-1,3,4,5,6,11bB-hexahidro-2H-11-
oxa-4a-aza-benzo[al fluoreno, (+)-1-metoximetil-lia-
metil-1,3,4,5,6,11bP-hexahidro-2H-11-0oxa-4a-aza-
benzo{a] fluoreno, etiléster del 4&cido 1la-metil-
1,3,4,5,6,1l1lba-hexahidro-2H-11-oxa-4a-aza-

benzo[a]l fluoren-1l-carboxilico, l-etoximetil-la-
metil-1,3,4,5,6,11bpf-lexahidro-2H-11-oxa-4a-aza-
benzo[a] fluoreno, (lo-metil-1,3,4,5,6,11ba-
hexahidro-2H-l1-0oxa-4a-aza-benzo[al fluoren-1-il) -
metancl, (-)-{la-metil-1,3,4,5,6,llba-hexahidro-2H-
ll-oxa-4a-aza-benzo[(¢] fluoren-1-il)-metancl, (+) -
{lx-metil-1,3,4,5,6,1llba-hexahidro-2H-11-oxa-4a-aza-
benzo (@] fluoren-1-il) -metanol, metiléster del A&cido
la-etil-1,3,4,5,6,1l1ba-hexahidro-2H-11-0oxa-4a-aza-
benzola) fluoreno-l1-carboxilico, l-metoximetil-1lo-
metil-1,3,4,5,6,1l1lba-hexahidro-2H-11-oxa-4a-aza-

benzo[al fluoreno, (-)-1-metoximetil-la-metil-
1,3,4,5,6,11ba-hexahidro-2H-11-oxa-4a-aza-

benzo[a) fluocreno, (+)-1l-metoximetil-la-metil-
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1,3,4,5,6,11ba-hexahidro-2H~11-oxa-4a-aza-

benzo[a] fluoreno,

{(la~etil-1,3,4,5,6,1lba-hexahidro-

2H-1l-oxa-4a-aza-benzo[a)fluoren-1-il)-metanol, lo-

metil-1,3,4,5,6,11bf~hexahidro~2H-11-0oxa-4a-aza-

benzo(alfluoren-l1-ilmetiléster del acido acético- o

{(lex-metil-1,2,3,4,6,7,12,12ba~octahidroindeno(2,1-

a]lquinolizin-1-il)-metanol.

23.

(R,)m

Un compuesto de la férmula IB,

caracterizado porque,

X es NRj;

R, es

Z es

(Ci-C¢)alguilo;

-CHRg- (CHz)n- o un enlace simple;

R; es hidroxi, {(C;-Cg¢lalquiloe,

halégeno, haleo(Ci;-Cg)alquilo,

{C;-Cglalcoxi,

{C;-Cg)alcoxi-C0O-, CN,

NOz, NHz, mono~- o di{C;-Cgslalquilamino o carboxilo;

R3

C¢)alquenilo,

es

H, hidroxi, (C1-Cslalquilo, (Ca-

hidroxi(Ci-Cgslalquilo,

(Ci1-Cg¢)alcoxi,

NP
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{(C.-Cslalcoxi(C,-Cglalguilo, hidroxi(C;-Cglalcoxi (C;-
Cglalquilo, {(Ca-Cq)cicloalguilo, (Csy-
C;lcicloalquil (C,-Cglalquilo, arilo, aril {(C;-

Cs)alquilo, ariloxi, aril{C;-Cglalcoxi, ariloxi(cC;-
Cs)alguilo, aril(C;-Cs)alcoxi{C,-Cslalquilo, halo{C;-
Cslalguileo, NH;, amino{C,-C¢)lalquilo, mono o di(C;-
Cg)alguilamino, mono o di{C;-Cglalquilamino(C;-
Ce¢)alquilo, (C,-Cg)alquil-CO-, (C1-Cg¢)alquil-CcoO-0-,
(C1-Ce)alguil-CcO-0-(C,-Cg)alguilo, {C1-Cg)alcoxi-CO-~,
{Ci-Cg¢)alcoxi-CO-(C;~-Cslalquilo, (C;-Cs)lalecoxi-CO-{(C;-
Cglalcoxi{(C1-Cslalgquils, carbamoilo, wmono o d4i(C,;-
Cs)alguilcarbamoilo, carboxile o (C;-Cglalgquil-S-(C,-
C¢lalquilo, en donde el (C;-Cylcicloalquilo o arilo
estd sin sustituir ¢ 8se sustituye con i & 2
sustituyentes cada uno gque es independientemente
hidroxi, (C;-Cslalquilo, halbégeno, (C,-Cg)alcoxi, NH;,
CN o NO;, o uno de Ry o R, ¥ Rg juntos forman un
enlace entre los &tomos en el anillo a los cuales
estdn unidos;

Ry es H, hidroxi, (Ci-Cglalqguilo,
hidroxi(Ci-C¢lalguilo, (C1-Celalcoxi o (Cy-
Cg¢lalcoxi (C;-C¢lalquilo:

"Rg es H, Fidroxi, {C1-Cg)alquilo, {Cy-
C¢lalgquenilo, {C,-Cglalcoxi, (C1-Cslalcoxi{C,-

Cslalquilo, (C3-Cqy)cicloalguilo, (C,-
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Cilcicloalquil {C,-Cglalgquilo, arilo, aril (C,-
Cslalgquilo, ariloxi, aril(C:-Cs)alcoxi, ariloxi(C,-

Ce¢lalguilo, aril(C;-Zglalcoxi(C;-Cg)algquilo, halo{C;-

Cglalquileo, (Cr-Cslalguil-C0-0-, (C1-Cglalquil-CcO-0-
(C;-Cg¢lalquilo, {C1-Cglalcoxi-CO-(C,-Cglalcoxi (Cy-
C¢)alquilo, carbameilo, mono o di(C,-

C¢)algquilcarbamoilo, carboxileo o (C;-Cglalquil-s-({C;-
Cg¢lalguilo, en donde el (C3;-Cylecicloalquilo o arilo
estd sin sustituir o se sustituye con 1 6 2
sustituyentes cada uno que es independientemente
hidroxi, (C;-Cs}alguilo, haldgeno, (C;-C¢)lalcoxi, NH,,
CN o NO;, o Ry ¥ Rs forman, junto con los aAtomos en
el anillo de carbono a los cuales estidn unidos, un
anillo carboxiclico saturado de cinco a siete
miembros sustituido con 1 a 3 sustituyentes, Ry, cada
uno gque es independientemente hidroxi, (Cy-
Cs)alguilo, halégeno, NH,, NO,, (C3-Cq;)cicloalquilo,
hidroxi (C,-Cg)alquilo, halo{C,-Cglalguilo, amino (C,-
Cslalguilo, mono o di{Ci-Cs)alquilamino, mono O
di.(Cl-CS)alquilamino(cl-cs)alquilo, {C1-Cg)alcoxi,
{C1-Cglalcoxi (C1-C¢)alguilo, carboxilo, (C;-Cglalquil-
co-, {C1-Cstalguil-c0-0-, {(C1-Cg)alcoxi-CO-, {Ci1-
Cslalcoxi-CO-(C1-Cglalgailo, carbamoilo wmono o di(C;-
Ce¢)alguilcarbamoilo u oxo;

HR¢ es H, kidroxi, {C1-Cglalguile, (Cy-

_/\Séﬁ
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Cslalcoxi o (Ci-Cglalcoxi(C,-Cglalquilo © Ry forma un
enlace entre el Atomo en el anillo al cual se une y
el Atomo en el anillo al cual R, estd unido;

Ry es H, hidroxi, (C,-Cg)alquilo,
hidroxi{C;-Cglalquilo, {C1-Cglalcoxi Q (Cy-
Cslalcoxi(Ci-Celalgquilo;

Rg es H, hidroxi, (C1-Cg)algquilo,
hidroxi{C;-Cg)alquilo, {Ci-Cgl)alcoxi o {(C,y-
Cs)alcoxi(C;-Cglalquilo o, ifnicamente cuando n es 0,
R; y Ry forman, junto con los Atomos en el anillo de
carbono a los cuales estdn unidos, un anilloe
carboxiclico paturad de cinco a siete miembros
condensade s8in sustituir o sustituide con 1 a 3
sustituyentes R;, cada uno gue es independientemente

hidroxi, {C1-Cglalquilo, haldgeno, NH;, NO,, (Cy-

C;)ecicloalquilo, hidroxi(C;-Cglalquilo, halo (C,-
Cglalguilo, amino (C;-Cglalquilo, mono o di{c,-
Cslalgquilamino, monc o] di(C,~Cglalquilamino (C,-
Cslalquilo, ({C;-Ci)alcoxi, {C:-Cglalcoxi (C;-
Cs)alguilo, carboxilo, {C1-Cs)alquil-Co-, (C,-
Celalquil-CcoO-0-, {C1-Cs)alcoxi-CO-, (C1-Cg)alcoxi-CO-
(C1-Cglalguilo, carbameilo, mono o di (C;-

Cglalquilcarbamoilo u oxo;
Ris es H, (C,-Cglalquileo, (C3;-Cslalguenilo,

hidroxi(C,-Cslalquilo, (C,-Cg)alcoxi(C;-Cglalquilo,

v
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hidroxi(C;-Cglalcoxi(C;-Cglalquilo, halo(Cy-
C¢lalquilo, amino (C;-Cglalguilo, mono Yol di(C,-
Cslalgquilamino (C,-Cglalquilo, (Cy-Cslalguil-co-, (C,-

Cs)alquil-C0-0-(C1-Cglalquilo, (C;-C¢)alcoxi-CO-, (C;-
Cs)alcoxi-CO-(C;-Cslalquilo, (Ci1-Cglalcoxi-CO- (Cy-
C¢lalcoxi(Ci-C¢lalguileo, carbamoile, mono o di{C,-
C¢)alquilcarbamoilo o carboxilo;

Ris es H o (Cy-Cglalguilo;

R7 ¥ Rg estdn unidos a los &atomos en el
anillo de carbono, gue son adyacentes;

mes Q a 2; v

nes 061,

© una sal farmacéuticamente aceptable o
éater de la misma, con las condiciones; de que:

a) cuando m sea 0 © R; sea metoxi y R, sea
H o etilo, entonces R; no es metoxi-~CO;

b) el compuesto no Bea l12-metil-
1,2,3,4,6,7,12,12b-octahidro-indolo[2,3-
a2l quinolizina; l-etil-12-metil-1,2,3,4,6,7,12,12b-
octahidro-indolo(2,3-algquinolizina; 2,3-dietil-12-
metil-1,2,3,4,6,7,12,12b-octahidro-indolo(2,3-
alquinclizina; l12-metil-1,2,3,4,6,7,12,12b-
octahidro-indole([2,3-alquinolizin-1-0l; 2-({1l-etil-

l12-metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2,3-
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alquinolizin-1-il) -etanol; l1i-metil-2,3,5,6,11,11b-
hexahidro-1H-indolinizino[8,7-b] indole; (1l1-metil-
2,3,5,6,11,11b-hexahidro-1H-indolizino[8,7-blindol-
1-il) -metanol; (1,11-dietil-2,3,5,6,11,11b-
hexahidro-1H-indolizino(8,7-blindol-1-1il)-metanol o)
metiléster del dcido 3-(1-etil-12-metil-
1,2,3,4,6,7,12,12b-octahidro-indolof2,3-
alquinolizin-1-il) -propionico.

24, El1 compuesto seglin la reivindicacién
23, caracterizado porque R, es hidroxi, (C,-
Cslalgquilo, hnidroxi{C,-Cglalguile o (C;-Cglalcoxil(cC,-
Cslalquile y Ry es H, (C;-Cglalquilo o hidroxi(C,-
Cslalquilo.

25. El compuesto seglin la cualgquiera de las
reivindicaciones 23 & 24, caracterizado porque el
compuesto es ia-etil-12-metil-1,2,3,4,6,7,12bp-
octahidro-indolo[2,3-ajgquinolizin-1-0l1l o la-etil-12-
etil-1,2,3,4,6,7,12bB-octahidro-~indolo[2,3-
alquinolizin-1-o0l.

26. Un compuesto de la f£6rmula IC,
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IC

caracterizado porque,

X es NRj;;

Rz es H;

Z es —CHRa-(CHZin- o un enlace simple;

n es 0;

R; es hidroxi, (C;-Cg)alquilo, (C;-Cglalcoxi,
haldégeno, halo(C;-Cg¢)alguilo, (C;-Cg)lalcoxi~CO-, CN,
NOj;, NH;, monc- o di{C;~Cglalgquilamino o carboxilo;

R es H, hidroxi, {Ci-Cglalguilo, (Ca-
Cs)algquenilo, hidroxi (Ci-Cslalgquilo, {C;-Cglalcoxi,
(Ci-Cglalcoxi(Ci-C¢)alquilo, hidroxi(C;-Cgslalcoxi{Cy-
C¢)algquile, (C3=Cqycicloalquilo, {Cs-
Cq)cicloalgquil (Ci-Cglalquilo, arilo, aril (C,;-
Cg)alquilo, ariloxi, aril(C;-Cg)alcoxi, ariloxi{C;-
Cg)alguilo, aril(C;-Cg)alcoxi{Ci-Cglalquilo, halo{(C;-
Cs)alquilo, NH;, aminc{Ci-Cglalquilo, mono o di{(C;-
Cg)algquilamino, mono o] di (Ci1-Cg¢)algquilamino (C,;~-

Cg¢)alguilo, {Ci-Cg)alquil-CO-, (C1-Cg)alquil-CO~-0-,
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(C]_'Cs) alquil-CO'O' (Cl-Cs) alquilo, (Cl-Cs) alcoxi-CO- '
(C:-Cglalcoxi-CO-(C,-Cglalguilo, (C1-Cg¢lalcoxi-CC-{C,-

Cg¢lalcoxi (C1-Cglalquilo, carbamoile, wmono o di(C,;-

Cs)alguilcarbamoilo, carboxilo © (C;-Cglalquil-S-(C;-

- Cglalgquilo, en donde el (C3-Cqy)cicloalquilo o arilo

estd s8in gustituir o se sustituye con 1 6 2
sustituyentes cada uno que es independientemente
hidroxi, {(C;-C¢lalguilo, haldgeno, {(Cy;-C¢)alcoxi, NH,,
CN o NO;, o R; ¥ Ry juntos forman un enlace entre los
dtomos en el anillo a los cuales estfn unidos;

Rg ea H, hidroxi, (Ci-C¢lalquilo, {C,-
Ce)alcoxi o (C;-Cslalcoxi(C;-Cglalquilo o Rg forma un
enlace entre el &tomc en el anillo al cual se une y
el d4tome en el anillo al cual R; estd unido;

Ro en H, hidroxi, (Ci-Cglalguilo,
hidroxi(C.-C¢lalqgquilo, (C1-Cg)alcoxi o) {C;-
Cglalcoxi{C,-Cslalquilo;

Rg es H, hidroxi, - (C1-Cglalguilo,
hidroxi(C,-C¢lalqgquilo, (C,-Cglalcoxi o (Cy-
Celalcoxi(Cy-Cg)algquilo o, fOnicamente cuando n es 0,
R; v Ry forman, junto =zon los atomos en el anillo de
carbono a 1losa cuales estdn wunidos, wun anillo
carboxiclico saturado de cinco a Biete miembros sin
sustituir o sustituido con 1 a 3 sustituyentes R,,

cada uno que es8 independientemente hidroxi, (C,.-

99



10

15

20

25

138

Cglalguilo, halbgenc, NH;, NOiz, (C;-C;)cicloalguilo,
hidroxi (C;-Cg¢)algquile, halo{C;-Cglalquile, amino(C,;-
C¢lalquilo, mono o di{Cy-Cglalguilamino, mono o
di (C;-Cg)alquilamino (C;-Cslalquilo, (C;-Cg)alcoxi,
(C1-Cg)alcoxi(C1-Cg)alquilo, carboxilo, (C;-Cg¢lalquil-
co-, (C1-Celalquil-C0-0-, (C,-Cgyalcoxi-Cco-, (Cy-
Cg)alcoxi-CO-(C,-C¢)alquilo, carbamoilo, mono o
di(C,;-Cgslalquilcarbamoilo u oxo;

Rs es hidroxi, (C1-Cg)alquilo, halégeno,
NH2, NOz, (Ci-Cy)cicloalgquilo, hidroxi(C;-Cglalquilo,

halo(C;-Cg)alquilo, amino{C;-Cg)alquilo, mono o 4i(C;-

C¢)alquilamino, mono o di(C,;-Cslalquilamino{C,-
C¢lalquile, (Ci-Cslalcoxi, (C.-Cs)alcoxi(C,-
Cglalguilo, carboxile, {C1-Cglalguil-co-, {Cy-

Cg)alquil-C0-0-, (C;-Cglalcoxi-CO-, (C;-Cslalcoxi-CO-
{(Ci-Cglalquilo, carbamoilo, mono o di(C,-

Cglalguilcarbamoilo u oxo;

R;s es H, (Ci-Cg¢lalquilo, (C;-Cglalquenilo,

hidroxi (C;-C¢lalquilo, (Ci-Cglalcoxi(Ci-Cglalguilo,
hidroxi(C,-Cs)alcoxi (C;-Cg) alguilo, halo(C,~
Cslalquilo, amino{C;-Cslalquilo, mono o di(C,-

C¢)alquilamino(C,-C¢)alquilo, (C;-Cglalguil-co-, (C;-
Ce¢)alquil-C0-0-(Cy-C¢lalguilo, (C;-Cg)alcoxi-CO-, (C,-
Cglalcoxi-CO-{C1-Cs)algailo, (C1-Cs)alcoxi-CO-(Cy-

Cglalcoxi(C,-C¢lalquilo, carbamoile, monoe o dil(C;-

yAski
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Cg¢lalquilcarbamoilo ¢ carboxilo;

Rig e H 0o {Z;-Cslalguilo;

Ry ¥ Ry estdan unidos a 1los &atomos en el
anillo de carbono, que son adyacentes;

mes 0 a 2; vy

r es 1 a 3;

o una Bal farmacéuticamente aceptable o un
éster de la misma, c¢on las condiciones, de gue el
compuesto no sea 10-metil-
5,7,7a,8,9,10,11,11a,11b,12-decahidro-6H-6a,12-
diaza-indeno[1,2-a) fluoreno; metiléster del Acido 3-
hidroxi-1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahidro-
6a,l3-diaza-indeno{l,2-¢] fenantreno-4-carboxilico;
metil-3-etil-1,2,3a,4,6,7,12b,12c-octahidro-3H, 12H-
indolo[2,3-glciclopent [a] indolizina-2-carboxilato;
metil-1,2,3a,4,6,7,12b,12c-octahidro-3H, 12H-
indolo[2,3-glciclopent[é]indolizina—2~carboxi1ato o
l12c-etil-1,3a,4,6,7,12b,12c-octahidro-
ciclopentl,2]indolizino[8,7-b]indol-32{2H) -ona.

27. El1 compuesto segdin 1la reivindicacién
26, caracterizado porque r es 1 y R, es H, hidroxi,
{C;-C¢lalguilo o hidroxi(C,-C¢)alquilo.

28. El1 compuesto segiin cualguiera de las

reivindicacioneas 26 & 27, caracterizado porgue el

compuestoc es 3,4,4af,5,6,7,8,13,13bB-13ca-decahidro-
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2H-6a,13-diaza-indeno[l, 2-¢)] fenantren-i-ona,
1,2,3,4,5,6,7,8,13,13b-decahidro-6a,13-diaza-
indenc[l,2-c¢) fenantreno,
la,2,3,4,4ap,5,6,7,8,13,13bB,13co-dodecahidro-6a,13-
diaza-indeno[l,2-c]lfenantren-l-iléster del dcido
acético o ip,2,3,4,4aB,5,6,7,8,13,13bB,13ca~
dodecahidro—6a,13—diaza-indeno[1,2-c]fenantren—l-

iléster del Acido acético.

29. Un compuesto de la fé6rmula 1ID,

(Ry)m
1D

caracterizadc porque,

X es NRz;

R2 es H;

Z es -CHR-{CH)n-;

n es 0;

Ri, es hidroxi, {Ci-Cg}algquilo, {Cy1-
Cg¢lalcoxi, halégeno, halo (Ci-Cglalquilo, (C1-

Cglalcoxi-CC-, CN, NO2, NH», mono- o di(C;-
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Cs)alquilamino o carboxilo;
Ry es H, hidroxi, (C;-Cs)alquilo, (Ca-
Cglalgquenilo, hidroxi(C;-Cglalguilo, (C,-Cslalcoxi,

(Ci-Cs)alcoxi(C,-Cslalquilo, hidroxi(C;-Cg)alcoxi (C,-

Cglalguilo, (C3-C;)cicloalquilo, {C;-
C;)cicloalguil {C;-Cglalguilo, arilo, aril {(C,-
Cs)alguilo, ariloxi, aril(C,-Cglalcoxi, ariloxi(C,-

Cg¢talgquilo, aril(C,-Cslalcoxi(C,;-Cg)alquilo, halo{C;-
Ce)alquilo, NH,, amino(C;-Cg)alguile, mono o di(cC,-
C¢)alguilamino, mono o) di(C;-Cslalquilamino{C,-
C¢)alquilo, (C1-Cglalguil-CO-, {C,~-Cglalquil-C0-0-,
{C;-C¢)lalquil-CO0-0-(C;-Cglalquilo, {(C,~-Cs)alcoxi-CO-,
{C1-Cs)aleoxi-CO-(C;-C¢)lalquilo, (C;-Cglalcoxi-CO-(C,-
C¢lalcoxi (C3-Cglalguile, carbamoilo, mono o di(C;-

Cs)alquilcarbamoilo, c¢arboxilo © (C;-Cglalguil-S-(C;-

Cslalquilo, en donde el (C3-Cy)cicloalguilo o arilo

estd s8in sustituir o se Bugtituye con 1 6 2
sustituyentes cada uno gque es independientemente
hidroxi, (C;-Cs)lalquilco, halbégeno, {(C;-Cglalcoxi, NH,,
CN o NO;, © uno de F3 o Ry, ¥ R juntos forman un
enlace entre los &tomos en el anillo a los cuales
estdn unidos;

R, es H, hidroxi, (C1-Cg)alquilo,
hidroxi (C;-Cglalgquilo, (C1-Cg)alcoxi re) {Cy-

Cglalecoxi(C;-Cglalguilo;
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Rsg es H, hidroxi, (Ci1-C¢lalquilo, {Cy-
Cg)alguenilo, {C1-Cs)alcoxi, {C1-C¢lalcoxi (C,-
Cs¢lalquilo, (Cy-Cslcicloalgquilo, (Ci-
Cy)cicloalquil {C,-Cglalqguilo, arilo, aril{c,-

C¢)alquileo, ariloxi, aril{C,;-Cslalcoxi, ariloxi(C.-

Cslalquilo, aril(C;-Cglalcoxi{C;-Cs)alquilo, halo(C,-

Cslalguilo, (C:1-Cglalquil-co-0-, {Ci-Cglalquil-Cc0-0-
(Ci-Cglalquilo, (Ci-Cglalcoxi-CO-(C,-Cglalcoxi (C,-
Cs)alquilo, carbanoilo, mono o di (C,-

Cs)algquilcarbamoilo, carboxilo o (C;-Cg)lalguil-S-(C.-
Ce¢lalquilo, en donde el (C;-Chlcicloalguilo o arilo
estd sin sustituir o se sustituye con 1 & 2
sustituyentes cada uno que esa independientemente
hidroxi, (C;-C¢lalguilon, halbégeno, (C;-Cg)alcoxi, NHj,
CN o NQa, o R; ¥ Rg forman, junto con los &tomos en
el anillo de carbono a los cuales eatdn unidos, un
anillo carboxiclico saturade de cinco a siete
miembros condensado sustituido con 1 a 3
sustituyentes, Ry cada uno que es independientemente

hidroxi, (C1-Cglalquilo, haldgéno, NH;, NOj, {Cs-

Cy}cicloalguilo, hidroxi(C,-Cg)alquilo, halo{C;-
C¢lalgquilo, amino(C,-Cg)alguilo, mono o ai(C,-
Cslalquilamino, mono o .di(Cl—Cs)alquilamino(Cl—
Cglalgquilo, {Ci1-Cgslalcoxi, (Ci1-Cg)alcoxi (C,-

Cs¢lalquilo, carboxilo, {C1-Cglalquil-CO-, (C,-
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Cg)alguil-C0-0-, (C;-Celalcoxi-CO-, (C;-Cglalcoxi-CO-
(C1-Cglalquilo, carbamoilo mono o] di{cC,-

Ce¢)alquilcarbamoilo u oxo;

Rg es H, hidroxi, {C1-C¢)alquilo, (Cy-
Ce¢lalecoxi o (C;-Cslalcoxi(C;-Cslalgquilo o Rg forma un
enlace entre el &tomo en el anillo al cual se une y
el dtomo en el anille al cual R, estd unido;

Ryp €8 H, hidroxi, (C;-Cglalgquilc, halégeno,
NHz, NOz, {C;i-Cs)cicloalguilo, hidroxi(C;-Cs)lalquilo,

halo{C;-Cslalquilo, amino(C;-Cg¢lalquilo, mono o di(C,-

Cs)alquilamino, mono o di{C;~-Cglalquilamino(C;-
Ce¢)alquilo, (C,-Cg)alcoxi, (C,-Cg)alcoxi{C,-
C¢lalquilo, carboxilo, {Ci-Cg)alquil-Cco-, {C,-
Ceglalquil-C0-0-, {C;-Cslalcoxi-CO-, ({C;-Cglalcoxi-CO-
(Ci1-Cg)alquilo, carnamoilo, mono o di(C,-

Cs)alguilcarbamoilo u 2x0;

Ris ea H, {Cy-Cglalqguilo, {Cy-Cg¢)alguenilo,

hidroxi{C,-C¢lalguilo, (C1-Cg)lalcoxi (C;-Cglalquilo,
hidroxi (C,-Cg)alcoxi{Ci-Cslalguilo, halo{C,-
Cg)alquilo, amino(C;-Cg)alguilo, mono o di(C;-
Cg)alquilamino(C;-Cg)alguilo, (C1-Cglalqguil-cO-, (C.-

Ce)alquil-CO-0-({C;-Cslalguile, (C,-Celalcoxi-CO-, (C,-
Cg)alcoxi-CO-(C;-Cglalquilo, {(C1-Cs)alecoxi-CO-(C,-
Ce¢lalcoxi (C,-Cslalguilo. carbamoilo, mone o 4di(C,;-

C¢lalguilcarbamoilo © carboxilo;

?/@ﬁ |
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Rig es H o (C;-Cg)algquilo;

Ry ¥ Ry es-adn unidos a los &tomos en el
anillo de carbono, que son adyacentes;

mes 0 a 2; vy

t es 0 a 3;

¢ una sal farmacéuticamente aceptable o
éster de la misma, con las condiciones, de gque el
compuesto no sea 1,2,3,4,4a,5,6,11,11b,12,13,13a~
dodecahidro-4b,ll-diaza-indeno([2,1-a] fenantreno;
1,2,3,4,42,5,6,11,11b,12-decahidro-4b,1l1-diaza-
indeno [2,1l-a)l fenantreno; S-metoxi-
1,2,3,4,4a,5,6,11,11b, 12-decahidro-4b,11~-diaza-
indeno(2,l-alfenantrenoc o metiléster del Acido 1-
hidroxi-1,2,3,4,4a,5,6,11,11b,12,13,13a~-dodecahidro-
4b,1ll-diaza-indeno[2,1-a) fenantren-2-carboxilico.

30. Un compuesto de la férmula IE,

caracterizado porqgque,

2/0
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X es NR,;;
R, es H;

Z es -CHR-(CH,;)n- o un enlace simple;

Ry, es hidroxi, {C,-Cglalquilo, (C,-
Cglalcoxi, halbégeno, halo(C;-Cslalgquilo, (Cy-
Cglalcoxi-Co-, CN, NQ,, NHg,, mono- o d4i(C;-

C¢)alguilamino o carboxilo;

Ry, es H, hidroxi, (C1-Cs)alguilo, {C,-
Cslalguenilo, hidroxi{C,-C¢lalquilo, (Ci-Cglalcoxi,
(C1-Cs)alcoxi{C;-Cg)alequilo, hidroxi(C,-Cg)alcoxi{C;~
Cg)alquilo, (Ca-Cy)ecicloalquilo, {C,;-
C;Yciclealquil (C;-Cg)alquilo, arilo, aril (C,-
Cglalgquilo, ariloxi, aril(C;-Cg¢lalcoxi, ariloxi(C,-
Cg¢)alquilo, aril(C;-Cg¢)alcoxi(C;-Cglalquilo, halo{C;-
C¢)alguilo, NH;, amino(C;-Cg)alquilo, mono o di(C;-
Cslalgquilamino, mono o di(C1-Cglalquilamino (C;-
C¢)alquilo, {Cy-Cglalguil-Cco-, {C1-Ceralquil-Cco-0-,
{C1-C¢lalquil-CO-0-(Ci1-Cglalguilo, ({C,-Cs)alcecoxi-CO-,
(C1-Cs)alcoxi-CO-(C;-Cglalquilo, (C1-Cglalcoxi-CO-(C,-
Cg)lalcoxi(C,-Cg)lalguilo, carbamoilo, mono o dil(C;-
Cs)alquilcarbamoilo, carboxileo o (C;-Cg¢lalguil-S-(C,-
Cs)algquilo, en donde (C;-Chlcicloalquilo o arilo estéa
sin sustituir o se sustituye con 1 & 2 sustituyentes
cada uno gque es independientemente hidroxi, {C,~

Cs)alguilo, haldgeno, {(C;-Cglalcoxi, NH;, CN o NQO;, o

N
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urio de R; o Ry ¥ Ry jantos forman un enlace entre los
dtomos en el anillo a los cuales estan unides;

Ry eg H, hidroxi, (C,-Cglalquilo,
hidroxi{(C,;-C¢lalquilo, {Ci-Cglalcoxi o (C1-
Cslalcoxi(C;-Cglalquilo;

Ry es H, hidroxi, (C1-Ce¢lalquilo, (Ca-

Cglalguenilo, (C1-Cs)alcoxi, {C1-C¢lalcoxi (Cy-
Ce¢)alquilo, (C3-C;) cicloalqguilo, (Cy-
Cq)cicloalquil (C;-Cg¢)alquilo, arilo, aril (C.-

Cglalguilo, ariloxi, aril(C;-Cglalcoxi, ariloxi(C;-
Cglalguilo, aril{C;-Cs)lalcoxi({C;-Cg¢lalquilo, halol(C,-
Ce¢ralquilo, {C1-Cglalgquil -CO-0-, (C;-Cglalquil-CO-0-
(C1-Cglalquilo, {Ci-C¢lalcoxi-CO-(C;-Cglalcoxi(C,-
Csyalgquilo, carbamoilo, mono o di (Cy-
Cgs)alquilcarbamoilo, carboxilo o (C,-Cg)alquil-5-(C,-
Cs)algquilo, en donde el (C3-C,)ecicleoalguilo o arilo
estd 8in sustituir o 3ge sustituye con 1 ©6 2
sustituyentes cada uno gque son independientemente
hidroxi, (C;-Cs)alquilo, haldgeno, (C;-Cq)alcoxi, NHa,
CN o NMO,, © Ry ¥ Ry forman, junto con los Atomos en
el anillo de carbono a los cuales estadn unidos, un
anillo carboxiclico saturade de «cinco a siete
miembros condensado sustituido con 1 a 3
sustituyentes, Ry cada uno gue es8 independientemente

hidroxi, (C;-Cg)alguilo, haldgeno, NH,, NO;, {Ca-
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Cqs)cicloalquilo, hidroxi (C;-Cglalquilo, halo(C;:-
Cglalgquilo, amino(C,-Cg)alquilo, mono o di{cC,-
C¢lalgquilamino, mono o di{C;-Cs)alquilamino (C,-
Cs)alquilo, {C;-Cg)alcoxi, (C1-Cglalcoxi (Cy-
Cglalguilo, carboxilo, (C,-Cglalquil-Co-, (Cy-
C¢lalquil-C0-0-, (Cy-Cg¢lalcoxi-CO-, (C,-Cglalcoxi-CO-
(Ci1-Cglalguilo, carbamoilo mono o di(C,-

Cg)alquilcarbameilo u oxo;

Rs es H,  hidroxi, {Ci1-Cglalquilo, (C,-
Cslalcoxi o (C-Cglalcoxi(C;-Cslalquilo o Rg forma un
enlace entre el atomo en el anillec al cual se une y
el dtomo en el anille al cual R; estd unido;

R+ es H, hidroxi, (C1-Cs)alquilo,
hidroxi(C;-Cslalquilo, {(C;-Cglalecoxi e {C,-
Celalcoxi{C,-Cslalquilo;

Rg es H. hidroxi, (Ci-Cstalguilo,
hidroxi(C;-Cglalguilo, {C1-Cglalcoxi o (Cy-
Cslalcoxi(C;-Cglalquilo o, Udnicamente cuando n es ¢,
R, ¥ Ry forman, junto con los &tomos en el anillo de
carbonoe a los cuales estdn unides, un anillo
carboxiclico saturado de cinco a siete miembros sin
gustituir o sustituido con 1 a 3 susetituyentes R,
cada uno independientemente hidroxi, (Ci-Cslalquilo,
haldgeno, NHa, NO;, (C3-Crlecicloalguile, hidroxi (C,-

C¢)alguilo, halo(C;-C¢.alguilo, amino(C;-Cs)alquilo,
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mono o) di{C;-Cglalguilamino, mono o) di(C,;-
Ce¢lalgquilamineo (C;-Cg)alquilo, (C;-Cglalcoxi,  (C;-

C¢)lalecoxi(Ci-Cglalquilo, carboxileo, (C;-Cglalquil-CO-,
{C1-Cs)alquil-CcO-0-, (Ci1-Cglalecoxi-CO-, (C:-Cslalcoxi-
CO-(C;-Cglalquilo, carbamoilo, mono o di{C;-

C¢lalquilcarbamciloc u oxo;

Rig es H, C;-Cglalquilo, (Cy;-Cglalquenilo,
hidroxi{C;-C¢lalquilo, (C1-Ce¢lalcoxi(Cy-Cglalquilo,
hidroxi(c;—cs)alcoxi(Cl—Cs)alquilo, halo(C;-
Cglalgquilo, amino{C,-C¢)alquilo, mono o di(C,-

Cs)alguilamino (Cy-Cg¢lalguilo, (C,-Celalguil-CcoO-, ({C;-
Cgalquil-CO-0-(C;-Cg¢)alquile, (C;-Cglalcoxi-CO-, (C;-
Cslalcoxi-CO- (C;-Cg)alquilo, (C1-Cg)alcoxi-CO-(C,-
Cglalcoxi{C,-Cglalguiln, carbamoile, mono o dil(C;-
Cs)alquilcarbamoilo o carboxilo;

Rig @8 H o (C;-Cglalquilo;

R, ¥ Ry estéin unidos a los atomos en el
anillc de carbono, gque son adyacentes;

mes 0 a 2; vy

n es 1,

© una sal farmacéuticamente aceptable vy
égter de 1la misma, con la condicién, de gque el
compuesto no sea 2,3,4,5,7,8,13,13b-cctahidro-2,3-
dietil-1lH-azepino[l’,2’':1,2]lpirido[3,4-b]lindol;

2,3,4,5,7.,8,13,13b-octahidro-1H-

;J\U(
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azepino[l’,2’:1,2)pirido[3,4-blindol-2-ilmetiléster
del &cido acético; 2,3,4,5,7,8,1?,13b-octahidro—lH~
azepino[1’,2’:1,2)pirido(3,4-b)indol-2-
{{fenilmetoxi)metilo] o 2,3,4,5,7,8,13,13b-
octahidro~-1H-azepino([l’,2’':1,2]pirido(3,4-blindol-4-
etil-2-{(fenilmetoxi)metilo].

31. El1 compuesto segin 1la reivindicacidn
30, caracterizado porgue el compuesto es
2,3,4,5,7,8,13,13b-octahidro-1H-
azepinofl’,2':1,2)piridol(3,4-b)indol.

32. Un compuesto qgue es 2f-metoxi-
1,2,3,4,6,7,12,12ba~octahidro-indolo[2,3-
alquinoclizina, 2o-metoxi-1,2,3,4,6,7,12,12ba-
octahidro-indolo{2,3-&]quinolizina, lo-etil-2a-
metil-1,2,3,4,6,7,12,12bBf-octahidro-indolo([2,3~
alquinolizin-1-0l, la-isopropil-1,2,3,4,6,7,12,12bp-
octahidro-indolo(2,3-alquinclizin-1-0l, (-)-1a-
isopropil-1,2,3,4,6,7,12,12bB-octahidroindolo[2, 3~
algquinolizin-1-o0l, {(+)-la-isopropil-
1,2,3,4,6,7,12,12bp-ocizahidroindolo(2,3-
alquinolizin-l-ol, 1pB-isopropil-1,2,3,4,6,7,12,12bpB-
octahidro-indolo[2,3-algquinolizina, (lgg-isopropil -

1,2,3,4,6,7,12,12bPf-octahidro-indolo(2,3-



10

15

20

150

alquinolizin-1-il) -metanol, (le-n-propil.
1,2,3,4,6,7,12,12bf3-cctahidro-indolo([2,3-
alquinelizin-1-1il) -metancl, 2-(1l¢,2,3,4,6,7,12,12bfp-
octahidro-indolo(2,3-alquinolizin-1-il) -butan-2-01,
1-(1,20,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-2-il) -propan-1-01, 2-
(la,2,3,4,6,7,12,12bB-octahidro-indolo[2,3-
alguinolizin-1-il) -propan-2-o0l, l1-s-butil-
1,2,3,4,6,7,12,12bB-octahidroindolo(2,3-
alquineolizin-1-¢l, 1-ciclohexil-1,2,3,4,6,7,12,12bpB-
octahidroindolo [2,3~-a]gquinolizin-1-01, g-fluoro-la-
isopropil-1,2,3,4,6,7,12,12hB-octahidro-indolo[2,3-
al quinolizin-1-01l, (la-metil-1,2,3,4,6,7,12,12bB-
octahidroindolo(2,3-alquinclizin-1-il) -metanol, ({-)-
(le-metil-1,2,3,4,6,7,12,12bpf-occtahidroindolo[2,3-
alquinolizin-1-il})-metanol, {+)-(1la-metil-
1,2,3,4,6,7,12,12bBf-octahidroindolo[2,3-
alquinolizin-1-il) -metancl, {la-etil-
1,4,6,7,12,12bp-hexahidroindolo[2,3-alquinolizin-1-
il) -metanocl, 3p, ta-dimetil-1,2,3,4,6,7,12,12bpB-
octahidroindole([2,3-alquinclizina,
(1,2«,3,4,6,7,12,12ba-octahidroindelo([2,3-

2l quinolizin-2-il) -propan-2-0l,

?)\E)
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{(1,2a,3,4,6,7,12,12bPp-octahidroindelo(2,3-
alquinolizin-2-il) -propan-2-o0l, (2o-etil-
1,2,3,4,6,7,12,12ba~octahidroindolo{2,3-
alquinolizin-2-il)-metanol, {2a-etil-
1,2,3,4,6,7,12,12bp-octahidroindole(2,3-
alquinolizin-2-il)-metanol, etiléster del &cido (la-
etil-1,2,3,4,6,7,12,12bB-octahidroindolo(2,3-
algquinolizin-1l-ilmetoxi)-acetico, 1-(2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-2-il}-etancna, 1-{2a-etil-
1,2,3,4,6,7,12,12ba-~octahidro-indolo([2, 3~
alguinolizin-2-il)-etanol, 2-(2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
al]gquinolizin-2-il)-propan-2-o0l, 2-(3-etil-
1,20,3x,4,6,7,12,12ba-octahidre-indolo([2,3-
alquinolizin-2-il) -propan-2-o01l, (3-etil-2-metil-
le,2p,.3B,4,6,7,12,12bB-octahidro-indolo(2,3-

alguinoclizin-1-il) -metanol, 3-etil-1,2-dimetil-

. 1la,2p,2B,4,6,7,12,12bpf-octahidro-indolo (2, 3-

alquinoclizina, 1,2-dimetil-1,2,3,4,6,7,12,12bp-
octahidro-indolo[2,3-alquinolizin-~1f3-0l, {(l-etil-2-

metil-1B,2B,38,4,6,7,12,12ba-octahidro-indolo[2,3-

})\.9'
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alguinelizin-3-il) -ma2tancl, metiléster del &cido 1-
B-hidroximetii-l—mecil—l,2,3,4,6,7,12,12bB-
octahidro-indole{2,3-alquinolizina-6B-carboxilico,
5,6,7,7B,8,9,10,11,11afB,11ba-decahidro-12-oxa-6a-
aza-indenoc[l, 2-a] fluoreno,
2,3,4,4aB,5,6,7,8,13kP,13cP, -decahidro-1H-13-0xa-6a-
aza-indenoil,2-c)] fenantreno,
2,3,4,4ap,5,6,7,8,13ba,13cpf-decahidro-1H~-13-0xa-6a-
aza-indeno{l,2-c] fenantreno,
2,3,4,4af,5,6,7,8,13,13bf-decahidro-1H-6a,13-diaza-
indenofl,2-c) fenantrea-13cB-ol, (-)-
2,3,4,4aB,5,6,7,8,13,13bp-decahidro-1H-6a,13-diaza-
indeno(l,2-c] fenantren-13¢cB-ol, (+) -
2,3,4,4aB,5,6,7,8,13,13bp-decahidro-1H-6a,13-diaza-
indeno([1l,2-¢l fenantren-13cfi-ol,
(2,3,4,4aB,5,6,7,8,13,13bp-decahidro-1H-6a,1l3-diaza-
indeno[1,2-c] fenantrenil) -13¢cpf-metanol o
5,6,7,7a,11,11b,12-decahidro-6a,12-diaza-
indenco[l,2, al flucren-1la-ol.

i3. Una composicién farmacéutica
caracterizada porgue comprende al menos un compuesto
pegin cualguiera de las reivindicaciones 15 a 32, Yy

un diluyente portador v/o excipiente

glie
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farmacéuticamente aceptable.

34. El compuesto seglin cualguiera de las
reivindicaciones 15 a 32, para utilizarse como un
medicamento.

35, Un método para el tratamiento de una
enfermedad o condici’sn en donde se indica gque gera
itil un antagonista de los adreno-receptores alfa-2,
gque comprende administrar a un mamifero que necesita
del tratamiento una cantidad eficaz de al menos un

compuesto seglin la reivindicacién 1.
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In addifion to the designations made
under items V-1, V-2 and V-3, the
applicant also makes under Rule 4.9(b)
all designations which would be
permiited under the PCT axcept any
designation(s) of the State(s) indicated
under ltem V-6 below. The applicant
deciares that those additional
designations are subject to confirmation
and that any designation which Is not
confirmed bafore the expiration of 15
manths from the priority date Is to be
regarded as withdrawn by the applicant

at the expiration of that ime limit.
Ve Exclusion(s) from precautionary NONE
designations
Vi1 Priority clalm of eariler national
application
VH1-1 | Filing data 03 April 2002 (03.04.2002)
VI-1-2 | Number 20020642
VI-1-2 | Country FI
VI-2 Priority clalm of earller national
application
Vi-2-1  |Flling date 03 April 2002 (03.04.2002)
VI-2-2 |Number 50/3,59, 347
VI-2-3 |Country Us
Vi3 Priority document request
The recelving Office is requesied to vI-1
prepare and transmit o the -
Intemational Bureau a certified copy of
the earfler application{s) ldentified
abave as item(s):
VI mﬂmf Searching Autherity  |European Patent Office (EPO) (ISA/EP)
Vil Declarations Number of dedarations [
Vill-i [Declaration as to the idantty of the -
nventor
Viil-2 arafion as to the applicant's -
itlement, as at the Intemational filing
te, fo apply for and be granted a
t
Vi3 ration as fo the applicant's -
titement, as at the international filing
te, i0 claim the priority of the earfier
pplication
Vill4  Pedaration of inventorship (only forthe |-
purposes of the designation of the
Linited States of America) _
Vill-§ Pedaration as to non-prejudicial L

Hisclosures or exceptions to lack of
haveity
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5/5
PCT REQUEST ALFA2-TKK
Origina! (for SUBMISSION) - printed on 02.04.2003 04:52:52 PM
™ [[Check list number of sheets - electronic file{s) attached
IX-1 Request (Including declaration sheets) | 5 - -
IX-2 Description 60 -
IX-3 | Caims 13 -
IX~4 Abstract 1 EZABSTO0.TXT
IX-5 Drawings 5 -
IX-7 TOTAL 84
Accompanying items paper document(s) attached electronic file(s) attached
IX-8 |Fee calculation sheet v -
IX-17 PCT-EASY disketta - Di !ket ta
iX-19 | Figure of the drawings which should
_ accompany the abstract
IX-20 |Language of filing of the English
international application
X-1 Signature of applicant, agent or !
common representative A'f - L«uﬂcu_-_
X-1-1  |Name ORION CORPORATION
X-12  |Name of signatory ]:rj & Weckman
X-1-3  |Capadly ead of Indusgrial Property Rights
X-2 Signature of applicant, agent or -
|common represantative m {‘
X2-1 [Name ORION CORPORATION
X-2-2  Name of signatory Timo Lappalainen
X243 pacity Executive Vice President
FOR RECEIVING OFFICE USE ONLY
10-1 | Data of actual receipt of the
purported Intarnational application
q0-2 |Drawings:
10-2-1 |Recslved
10-2-2 | Not received
10-3 Comrected date of actual receipt due
to later but imely recelved papers or
drawings completing the purported
international application
10-4 Date of imely receipt of the required
corrections under PGT Article 11(2)
10-5 Intemnational Searching Authority ISA/EP
106 [Transmittal of search copy delayed -
until search fee Is paid

FOR INTERNATIONAL BUREAU USE ONLY

111

Date of recelipt of the record copy by

the International Bursau
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PCT (ANNEX - FEE CALCULATION SHEET)
Original {for SUBMISSION) - printed on 02.04.2003 04:52:52 PM

{This sheet is not part of and does not count as a sheet of the intemational appilcation)

Jre

ALFA2-TKK

N} For recelving Office use only |
01 International Application No.
02 Data stamp of the recaiving Office
|
o4 Form - PCT/RO/101 {Annex)
PCT Fee Calculation Sheet
041 | Prepared using PCT-EASY Version 2.92
(updated 01.01.2003)
) Appilcant's or agent's flle reference | AT.FA2-TKK
z Applicant ORION CORPORATION, et al.
2 Calculation of prescribed fees fee dounUmultiphier || Tolal amounts (EUR)
12-1 | “Transmitial fea =) 135
12-2-1 | -Swarch1es =) 945
12-2-2 | Tntemational search to be carrled outby| p -
12-3 | Tnlemalional fee
Basic fee
(rst 30 shests) bt 444
124 |~ Remalning sheets 54
12-5 Additional amount ®|10
12-6 Total additional amount b2 540
127 BT+b2= B 984
128 [ Designation fees
Number of designations contalned |95
in intemational application
129 Nurriber of dasignation fees 5
payable (maximum 5)
1210 | Amountofdesignatonfee (O [96
12-1 Total designation fees D 480
12-12 [~ PCT-EASY fee reduction R «137
12-13 ntemational (B+D-R) ! =) 1 327 I
12-14 'Fee for priorty docurnent
Number of priority documents 1
requested
12-15 T Fee per document ) k8,3 -
12-16 Yotal prionty document fee P = 68,3
TZT7TJOTAL FEES PAVABLE (T+5++P] =) 2 475,3
129 #ﬂde of payment pther: giro transfer

VALIDATION LOG AND REMARKS
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Criginal (for SUBMISSION) - printed on 02.04.2003 04:52:52 PM
13-2-7 | Validation messages Yallow!
Contents
The power of attormey or a copy of the

general power of attormney will need to
be furnished unless all applicants sign
the request form.

Green?

Figure of the drawings which should
accompany the abastract not specified.
Please verify.

Grean?

Priority 2. The priority document is not
enciosed. (The applicant must furnish it
within 16 months from the earliest
priority date claimed)

1328 'Tlalldauon messages Green?

Faes lease confirm that fee schedule
tilized is the latest available

raen?
lease verify that modified fee amounts
re correct.
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The demand must be filed directly with the competent International Preliminary Exarining Authority or, If two or more Authorities are competent,
with the ane chasen by the applicant. The full name or two-letter code of that Authority may be indicated by the applicant on the line below:

1pEA/ EP

PCT CHAPTER KX

DEMAND

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of
intemational preliminary examination according to the Patent Cooperation Treaty and
hereby eclects all eligible States (except where otherwise indicated).

For International Preliminary Examining Authority use only

Identification of IPEA Date of receipt of DEMAND

BoxNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION ﬂ%f{k‘ﬁ“’ file reference
International application No. lntemggml ﬁllués og.; gmmg.géur) (E.ﬂigg) Apnoflgodm @ dgy 4 )
PCT/FI03/00255 Agril 2003 (03.04.2003) pril 2002 (03.04.2002)

Title of invention

POLYCYCLIC COMPOUNDS AS POTENT ALPHA2-ADRENOCEPTOR ANTAGONISTS

Box No. I APPLICANT(S)

address: ily name : fora i iad e yfomerti Telephone No.

Name and e %m ..m pfnﬁ :&M aj:mi?}'dm il designaton +3°§3_1° 0.‘:1,291
Facsimile No.

ORION CORPORATION +358-10.429 3477
QOrionintie 1 Teleprinter No.
FIN-02200 Espoo
FINLAND Applicant'sregistration No. with the Office
State (that is, country) of nationality: Stute (that is, country) of residence:
Fl Fl

Name and address: (Femily name followed by given name; for a legd entity, fiull offickdl designation. The acddress st include pastal code ond name of coswry,)

DIN BELLE, David
Louhentie 13 A5
FIN-02130 Espoo

FINLAND

State (that is, country) of nationality: State (that is, country} of residence:

CM Fl

Name and address: (Fenily name followed by given nams; for a lega! entily, fidl officicl desigration.  The address susst incliude partal code and name of camery )
JOKELA, Reija

Palkkatilankatu 8 C 27

FIN-00240 Helsinki

FINLAND

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

Fl Fl

IZ] Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/401 (first sheer) (March 2001; reprint July 2003) See Notes 1o the demand form

L |
¢
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International application No.

Sheet No. .2. PCT/FI03/00255

Continuation of Box No. Il APPLICANT(S)
Ifnone of the following sub-baxes is used, this sheet should not be included in the demand

Name and address: (Family name followed by giver name; for ¢ legn! entity, il official dexipnation. The address mnt inchude pastd code and rame of country)

TOLVANEN, Arto
Tontunméentie 25 B
FIN-02200 Espoo

FINLAND
State (that is, couniry) of nationality: State (that is, country) of residence:
Fi Fl

Name and address: (Family same followed by given name; for a iagal entity, fidl official designation. The addrers must include pastal code and name of country)

HAAPALINNA, Antti

Markulantie 8 A

FIN-20360 Turku

FINLAND
State (that is, country) of nationality: ' State (that is, country) of residence:
Fi Fi

Name and address: (Fomily name followed by piven nome; for a legel enity, fill official designation. The address nuutt include parsal code and name of country,)

KARJALAINEN, Arto
Alberganesplanadi 11 A 13
FIN-02600 Espoo

FINLAND
State (that is, country) of nationality; State (that is, country) of residence:
Fl FI :

Neme and eddress: (Family name followed by given name; for a legal entity, fidi official desipnation. The addrezs muat inchade pastal code and name of country,)

SALLINEN, Jukka

Puutarhakatu 24 C 32 -
FIN-20100 Turku .
FINLAND

State (that is, couniry} of nationality: State {that is, coumtry) of residence:

Fl Fl

D Further applicants are indicated on another continuation sheet.

Form PCT/IPEA/401 (continuation sheet) (March 200); reprint July 2003) See Notes 1o the demand form

LA |
¢



3 International application No.
Sheet No. . * PCT/FI03/00255

Box No. III AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The foliowing person is E agent D common representative
and m has been appointed earlier and represents the: applicant(s) aiso for intemational preliminary examination.
D is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked.

[] is hereby appointed, specifically for the proczdure before the Interpation! Preliminary Examining Authority, in addition to
the agent(s)/common representative appointed earlier.

Name and address: ﬁm” ﬂﬂ""ﬁ”“,‘“:ld u:! ﬁ”ﬂlmﬂi ﬁ"' a legal endity, full official designation.| Telephone No.

¢ addrexs must in posia e and name of country.) +358'1 0_ 429 2926
ORION CORPORATION Facsimile No,
ORION PHARMA -
Legal Affairs and Intellectual Property Rights 1:31:"2:,2,:429 8477
P.O.Box 65
ﬁ:maﬁ\‘: g 1 Espoo Agent's registration No. with the Office

D Address for correspondence: Mark this check-box where no t or commeon representative is’has been appointed and the
space above is used instead to indicate a special address to which correspondence should be sent. .

Box Na. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
1. The applicant wishes the intemmational preliminary ecamination to start on the basis of:

m the international application as originally filed
the description as originally filed
st amended under Article 34

as originally filed
as amended under Article 19 (together with any accompanying statement)
as amended under Article 34

the claims

as originally filed
as amended under Article 31

the drawings

Oc 000 0O

2. [[] Tnhe applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3. D The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check-
bax may be marked only whevre the time limit ur.der Article 19 has not yet expired )

* Where no check-box is marked, international preliminary examination will start on the basis of the international application
as originally filed or, where & copy of amendments to the claims under Article 19 and/or amendments of the interational applicatitn
under Article 34 are received by the International Prelirninary Examining Autherity before it has begun to draw up a written opinion
ar the international preliminary examination report, s so amended.

Language for the purposes of international preliminary examination: English
m which is the language in which the international application was filed.
D which is the language of a translation fumished for the purposes of international search.

D which is the language of publication of the international application.
D which is the language of the translation (to be) furnished for the purposes of intemational preliminary examination.

Box No.V ELECTION OF STATES

The applicant hereby elects ail cligible States (that is, all States which have been designated and which are bound by Chapter Il of

the PCT)
excluding the following States which the applicant wishes not to eleet:

Form PCT/IPEA/40] (sccond sheet) (March 2001; reprint July 2003) See Notes to the demond form

’
-
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International application No.
Sheet No. .4.
PCT/FI03/00255
Box No. VI CHECK LIST
The demand is accompanied by the following elements, in the language referred to in For International Preliminary
Box No. IV, for the purposes of intemational preliminary examination: Examining Authority use only
received not received
1. translation of international application sheets D ' D
2. amendments under Article 34 sheets D D
3. copy (or, where required, translation) of
amendments under Article 19 sheets I:I D
4. copy (or, where required, translation) of
statement under Article 19 sheets D D
5. letter sheets ] O
6. other (specify) sheets D D

The demand is also accompanied by the item(s) marked below:
T 1@ fee catculation sheet
2.[J original separate power of attorney
3. D original general power of attomey

4, D copy of general power of attomey;
reference number, if any:

5. D statement explaining lack of signature
6.[] sequence listings in computer readable form

7. D tables in computer readable form related to
sequence listings

8. ] other (specify:

Box No, VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next to each signoture, indicate the name of the person signing and the copaclty in which the person signs (if nuch capacity is not obwous from reading the demand),

Director, Patents

ORION CORPORATION

A - u'fr\k-‘\ﬁl‘-—— “
Arja/Weckman Timo Cappalainen
Senior Vice Prasident

1. Date of actual receipt of DEMAND:

For International Preliminary Examining Authority use only

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

w

informed accordingly.

D The date of receipt of the demand is AFTER ths expiration of 19 onths EI The applicant has been
from the priority date and item 4 or 5, below, does not apply.

4 [ Rulegos.

The date of rl;ccipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of

is EXCUSED pursuant to Rule 82.

5. D Although the date of receipt of the demand is after the expiration of 19 months from the pricrity date, the delay in arrival

Demand received from IPEA on:

For International Bureau use only

Form PCT/IPEA/401 (last sheet) (January 2003; reprint July 2003)

See Notes to the demand form

¢

2
-



PCT

. FEE CALCULATION SHEET

Annex to the Demand

International = For International Preliminary Examining Authority use only =
nppl?;aﬁon No. PCT/FI03/00255

ﬁﬂp.l;?:::;i: ‘ agcm:sALF A2-TKK Date stamp of the IPEA
Applicant -
ORION CORPORATION et al i

CALCULATION OF PRESCRIBED FEES

I. Preliminary examination fee .........coooccrisirseneserennroee I 1.530,00 € lTI

2. Handling fee (Applicanis from certain States are
entitled to a reduction of 73% of the handling fze.
Where the applicant is (or all applicants are) so '

entitled, the amount to be entered at H is 25% of the [
oy 159,00 €| H I
3. Total of prescribed fees
Add the amounts entered at P and H
and enter total in the TOTAL boxX.....cccocovinrmesensosionsen 1.689,00 €
TOTAL
MODE OF PAYMENT
[C] authorization to charge deposit [] eub
account with the IPEA (see below)
D cheque D revenue stamps
D postal money order D coupons
EI bank draft E other {specify): giro transfer

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{This mode of payment may nol be available at all IPEAs)

IPEA/
[T} Authorization to charge the total fees indicated above. Deposit Account No.:
] (Thischeck-bax may be marked onlyifthe conditions for Date:
deposit accounts of the IPEA so permit) Authorization
to charge any deficiency or credit any overpayment in Name:
the total fees indicated above. -
Signature;

Form PCT/IPEA/40]1 {Annex) (March 2001; reprint July 2001} See Notes to the fee calculation sheet

LA |
4



PATENT COOPERATION TREATY J’ 3&

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PCT
ORION CORPORATION
OFIIOI\! PHARMA '
Industrial Property Rights WRITTEN OPINION
P.O. Box 65 -
FIN-02101 Espoo (PCT Rule 66)
FINLANDE

Date of malling

{daysnonttrear) 03.12.2003
ALFA2-TKK from the above date gl 2nalnng
international application No. tntemational fling date (dayimonthear) Priority date (deyinonthiear)
PCTFI0300255 03.04.2003 03.04.2002
Intemational Patent Classification (IPC) or both national dassification and IPC
C07D45500
Applicant
ORION CORPORATION et al.

1. This written opinion is the first drawn up by this intemational Preliminary Examining Authority.
2. This opinion contains indications relating to the following items:

Basis of the opinion

Priority

Non-establishment of opinion with regard to novelty, Inventive step and industrial applicabllity
Lack of unity of invention

Reasoned statement under Aule 66.2(a){ii} with regard to novelty, inventive step or industrial applicability;
citations and explansations supporting such statament

Vi Certain documents clted
Vil Certain defects in the international application
VIIl O  Certain observations on the intemational application

<
00 BROROR

3. The aepplicant is hereby invited to raply to this opinion.

When? Seo the Uma limi indicated abova. The aepplicant may, before the expimtion of that ime limit,
raquast this Authotty to grant an extenslon, spe Rule 86.2(d).

How? By submitting a written reply, accompaniad, where appropriate, by amsndments, according o Rule 65.3.
For the form and the language of the amsndments, see Rules 86.8 and 66.9.

Also: For an addliional opporfunity to submit anandments, see Rule 66.4.
For he examinar's obligation to consldar amendments andbr arguments, ses Rule 66.4 bis.
For an informal communication with the axamines, see Rule 68.6.
if no reply Is filed, the intemationa! preliminary examination report will be established on the basis of this optnion,

4. The final date by which the international preliminary
examination report must be established according to Rule 69.2 is: 03.08.2004 -

Name and malling address of the International Authorized Officar
raliminary examining authority: .
P i 0 M Boletti-Cremers, K
European Patent Office
D-80298 Munich Fom'lalllles officar (incl. extension of ime limits)
Tol. +48 89 23908 - 0 Tx: 523656 epmu d Ullrich, J
Fax: +49 89 2399 - 4465 Telephone No. +49 B9 2398-8048
o

Form PCTAPEA/408 {Cover Shaet) (January 1964)
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WRITTEN OPINION Intemnational application No. PCTF103002585

I
1.

Basis of the opinion

With regard to the elements of the intemational application (Replacement sheets which have been fumished io
the receiving Office in response to an invitation under Article 14 are referred to in this opinion as "originally filed”).

Description, Pages
1-60 as originally filed

Claims, Numbers

1-35 as originally filed
Drawings, Sheets
15-55 as originalty filed

With regard to the language, all the elements markad above were available or fumnished to this Authority in the
language in which the intemnational application was filed, unless otherwise indicated under this item.

These elements were available or fumished to this Authority in the following language: |, which is:

O the language of a translation fumished for the purposes of the international search (under Rule 23.1(b)).
O the tanguage of publication of the intemational application {under Rule 48.3(b)).

0O the language of a translation fumnished for the purposes of intemationa! preliminary examination (under
Rule 5§5.2 andbr 55.3).

With regard to any nucleotide and/or amino acld sequence disclosed in the intemnational application, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the intemational application in written form.

filed together with the intemnational application in computer readable form.

fumished subsequently to this Authority i written form.

fumished subsequently to this Authority in computer readable form.

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

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished. -

O ODODOooOo

. The amendments have resulted in the cancellation of:

0] the description, pages:
O the claims, Nos.:
O the drawings, sheets:
il

This opinion has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

Additional observations, if necessary:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicablility

s
¢

Form PCTAPEA/408 (July 1999)



=3/

WRITTEN OPINION Intemnational application No. PCTA10300255

1. 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 besn and will not be examined in respect of:

O
X

O

0

the entire international application,
claims Nos. 35
because:

the said intemational application, or the said claims Nos. 35 relate to the following subject matter which
does not require an international preliminary examination (specify):

see separate sheet

the description, claims or drawings (indizate particular elements below) or said claims Nos. are so (nclear
that no meaningful opinion could be formed (specify).

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

no international search report has been astablished for the said claims Nos.

A written opinion cannot be drawn due to the failure of the nucleotide and/or amino acid sequence listing to

comply with the Standard provided for in Annex C of the Administrative Instructions:

0
W

the written form has not been furmished or does not comply with the Standard.
the computer readable form has not been fumished or does not comply with the Standard.

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
1. Stat_ement
Novelty (N) Claims 1-35 : not yet
Inventive step (IS) Claims 1-35 : not yet
Industrial applicability (1A) Claims 1-34 :yes -
2. Citations and explanations
see separate sheet

Form PCTAPEA/408 (July 1989) -



WRITTEN OPINION International application No. PCT/Fl03/00255
SEPARATE SHEET

POINT HI.

For the assessment of the presently worded claim 35 on the question whether it is
industrially applicable, no unified criteria exist in the PCT. The patentability can also be
dependent upon the formulation of the claims. The EPO,for exampie, does not recognise
as industrially applicable claims to the use of a compound in medical treatment, but will al-
low, however, claims to a known compound for first use in medical treatment and the uSe
of such a compound for the manufaciure of a new medical treatment.

POINT V.

The following documents , quoted in the |.S.R., have been considered as relevant for the
examination of the present application . Their numbering will be adhered to for the rest of

the procedure.

(1) US-A-4 686 226, cited in the application.

(2) EP-A-0213 793.

(3) US-A-3 492 303, cited in the application.

(4) EP-A-0130823.

(5) DATABASE STN INTERNATIONAL [Online] File CAPLUS, accession no.
1999:246819, Document no. 131:53570 & Joumal of Computer aided Molecular
Design (1999), 13(1) , pp. 6¢-78 (hereinafter called (5a), document ordered).

(6) DATABASE STN INTERNATIONAL [Online] File CAPLUS, accession no.
1981:533210, Docurnent no. 95:133210 & Chemische Berichte (1981), 114(5),
pp. 1932-7 (hereinafter called (6a), document ordered.

(77 DATABASE STN INTERNATIONAL [Online] File CAPLUS, accession no.
1978:597770, Document no. 89:197770 & Ammyanski Khimichskii Zhumal,

. (1978) , 31(4), 260-266 (hereinafter called (7a), document ordered).

(8) DATABASE STN INTERNATIONAL [Online] File HCAPLUS, accession no.
2001:855109, Document no. 137:88229 & Phamacological Research (2001),
44(5) , 397-409 (hereinafter called (8a), document ordered).

(9) Bailliere's Clinical Anaesthesiology, vol. 14, no. 2, 2000, pages 285-292.

(10) Intemational Joumal of Impotence Research, vol. 14, no. 1, February 2002
(2002-02), pages 25-31.

1. Novelty. _

Form PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1997)
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WRITTEN OPINION International application No. PCT/FI03/00255
SEPARATE SHEET

1.1 Inview of the fact that the compound claims 15 and use claim 1 (and any other claim
which refers directly or not to those claims ) encompass a disclaimer which
presumably is directed to the content of (1) (?- clarification requested), it should be
pointed out that said disclaimer is not sufficient to render those claims novel because
(1) also refers clearly to many benzothiophene homologues (see (1) Tables |, ll, lII,
IV, V, VI and VIl ) of the disclaimed compounds which are all benzofurane
compounds, as in the examples of (1).it should also be pointed out that the
phammacological use of the compounds of (1) is the same as the one associated to
the compounds defined in the compound and use claims mentioned above.

If related to the content of (1), seid disclaimer should be reworked preferably by an
appropriate restriction which will also bear the following objections and remark in

mind.

If the Applicant has the intention to enter the regional European proceedings , it might
be necessary to avoid the use of disclaimers in order to enable a possibi
acknowledgement of the novelty because said use is the subject of a pending
Decision of the Enlarged Board of Appeal. -

1.2 Since the sulphonamide substitulted compounds of (2} do not fall within the scope
of present use claim 1 or compound claim 15 and any of the other compound claims
on file , the claimed matter can be regarded a novel with respect to the content of (2).

1.3 The CNS depressant benzo (h) indolo (2,3-a) quinolizines of (3) do possibly fall within
the scope of present use claim 1, unless the Applicant can provide evidence that the
compounds of (3) do not possess the pharmacological activity associated to the
claimed use on file.

Moreover the compounds of examgles 9-12 of (3) still fall within the scope of present
claim 23, whereas the compounds of examples 1-8 of (3) fall within the scope of
present claim 26. It should be further pointed out that (3) also names a broader
teaching of active compounds (see claim 1 of (3) ) , which overlaps with the definition
of the compounds which are mentioned in those compound claims ( and possibly use
claims also ) , overlap which should as well be possibly avoided by means of an
appropriate restriction instead of a disclaimer.

Form PCT/Separats Shest/408 (Shest 2) (EPO-April 1997)



)

WRITTEN OPINION Intemational application No. - PCT/FI03/00255
SEPARATE SHEET

The same remark and comments as for (1) apply to the content of (3).

1.4 Inview of the content of (4) , the use claim 1 is novel , whereas the compound claim
26 (as well as any composition or further compound claim which refers to it-see f.i.
claim 34-, directly or not) is presumabily not novel. Indeed , the Applicant is
requested to verify if the excluded compounds of the type indolo-2,3-g cyclopenta
indolizine of the proviso all correspond to the compounds enumerated in the
examples of (4).

Prima facie , only examples 11 and 12 of (4) are excluded, and it might be that such
an exclusion would be enough to acknowledge the novelty of the claimed matter vs.
the content of (4).

1.5 All the references (5)-(8) are not sufficiently enabling to lead to an extensive
examination of their contents . As said above , the original documents (5a)-(8a) have
been ordered and will be sent to the Applicant asap. -

1.6 It might be that one or more compounds tested in the documents (9) and (10) fall
within the scope of present claims , but the IPEA could not structurally identify the
compounds tested. The Applicant is thus invited to clarify the structures of the
compounds tested in (9) and (10) in response to present communication in order to
enable the examination of both novelty and inventive step.

1.7 Conclusion.

Present application deals obviously on one hand with the (first or second) use of
compounds which are either new of novel (see the above novelty objections- refer
also to the differences between the use and the compound claims on file) for the
purpose to provide medicaments for the treatment of diseases or conditions where
inhibitors of a2-adrenoreceptors are indicated to be useful and , on the other hand
with the provision of compounds which prima facie are meant to be nove! (some of
them are not see above) for the same purpose.

At this stage of the proceedings it is not clear what was searched and the IPEA has
not the intention to ask for an additional search during the PCT proceedings .
Neverthsless, the Applicant is invited to reformulate to claims so as to render them

searchable.

Form PCT/Separate Sheel/408 {(Sheet 3) (EPO-April 1997)
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An additional search will be asked later in the regional proceedings.
At present , the Applicant is already invited to deal with the pending novelty

objections.
2. Inventive step.

In view of the content and the quality (see (5)-(8)) of the documents cited above as well as
the pending novelty objections , the examination of the inventiveness of the application
will be postponed until the novelty could be acknowledged clearly and unambiguously.

3. Formal points. R

3.1 Clarity.
a)insofar as the compound claims 15,23,26 , 29 and 30 refer to claim 1 for the

definitions of various radicals , claim 1 which is a use claim where the definitions of
the compounds are broader , they read unclearly . The IPEA would be grateful to the
Applicant if he could insert all the definitions concemed in extenso in the compound
claims 15, 23,26, 29, 30, even if they would not be concise.

b) Insofar as the main claims are associated to many disclaimers, the desired
extension of protection of the claims concemed is unclear in scope and the Applicant
is invited to reformulate preferably the claims concemed so as to avoid all the
.preceding objections {and those to come) and so as not only.to enable the
acknowledgment of the clarity but also the acknowledgement of both novelty and
inventiveness.

Moreover, presently claimed matter is considered as too broad and speculative in
scope in that it encompasses a large amount of possibilities not yet explored by the
Applicant ( compare the amount of compounds tested and those involved in the
claims ). .

The claimed matter should preferably be restricted to preferrad embodiments which
could also be regarded as patentable in the regional proceedings.

3.2 The Applicant is invited to give the raasons of the existence of each of the provisos

which are encompassed in all the main claims on file.
If those provisos are related to a prior art which was not quoted in the Search

Form PCT/Separate Sheet/408 (Sheet 4) (EPO-ApHl 1887)
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Reports, he is also invited to name it, quote it in the description , and possibly
already discuss its content.

3.3 The Applicant is already wamed that he might have to face a non unity objection in
the future because , even if the application deals with a single problem , the solutions
proposed (the use - or the cormnpounds ) do not necessarily have the same most
relevant prior art or necessitate the examination of a single piece of prior art under
2 (or more) different aspects and thus those solutions (the various main claims )
might to be linked to each other by the same inventive concept.

3.4 The description should be adaptad to any new reformulation of the claims drafted by
the Applicant in response to this communication.
In doing so , the requirements of Art 34 (2) (b) , last sentence PCT should be bome
in mind.
The IPEA would also appreciate that the Applicant names the descriptive support for
any amendment to come and adds the hand written amendments to the amendments
he will make in response to this communication .

Form PCT/Separata Sheel/408 (Sheet 5) (EPO-April 1897)
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Atin: K. Boletti-Cremers

RE: International Patent Application No. PCT/FI103/00255

Reply to Written Opinion
IPC: C07TD455/00
Our ref: ALFA2-TKK

Dear Examiner,

This is in response to the Written Opinion dated December 3, 2003.

Replacement pages 2-22 and 51-73 are enclosed. These pages should replace

pages 2-22 and 51-73 currently on file.

Likewise, new pages 74-79 are enclosed. These pages should be added to the

application currently on file.

Each amendment made to the description or the claims has been indicated in
red colour in the enclosed papers marked “Amendments April 1, 2004
(hereinafter referred to as A). The amendments are explained below.

1. Novelty
11

As the Examiner already presumed, the proviso in original claims 1 and 15 is

directed to the content of (1).

As to the benzothiophene derivatives of (1), claims 1 and 15 (as well as
claims 23, 26, 29, and 30) have been amended by deleting certain radicals in
the definitions of the substituents Rs and Rg (page 63; lines 1-2, 5-6, and 19 of
A). As a consequence, the proviso mentioned above has become redundant
and has been deleted in claims 1 and 15 (page 64; lines 13-16 and page 68;

lines 18-21 of A).
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1.3

According to the Examiner, the compounds of (3) fall within the scope of
claims 23 or 26. However, it is respectfully submitted that the two compounds
of (3) covered by formulae IB or IC, namely 13-methyl-
1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahydro-6a,13-diaza-indeno[1,2-
c]phenanthrene [examples 9-12 of (3)] and 1,2,3,4,44,5,6,7,8,13,13b,13c-
dodecahydro-6a,13-diaza-indeno[ 1,2-c]phenanthrene [examples 4-5 and 7-8
of (3)), are disclaimed from. the scope of original claims 23 and 26,
respectively.

As to the overlap, claims 1, 23, and 26 (as well as claims 15, 29, and 30) have
been amended by deleting certain types of rings formed by the substituents R,
and R; (page 63; line 12 of A). As a consequence, the compounds mentioned
above have been deleted from proviso b of claim 23 and the proviso of claim
26 (page 72; lines 23-24 and page 75; lines 7-8 of A), because formulae IB
and IC, respectively, do not any longer cover said compounds.

1.4

The structures of the compounds of (4) are listed in annex 1 for the
Examiner’s convenience. As can be seen in annex 1, the only compounds of
(4) covered by formula IC ars the compounds of examples 11 and 12 of (4)
and said compounds are disciaimed from the scope of original as well as
amended claim 26.

1.5

The Applicant is grateful that (5a)-(8a) were submitted in addition to the
abstracts (5)-(8). However, since (7a) was apparently not found, the Applicant
has ordered said document, a copy of which is enclosed for the Examiner’s
convenience.

In (5a) molecular modelling of targets for synthesis of oy 5 and oy selective

ligands is discussed. As to oy ligands, the starting compound is 1,2,3,4,5,10b-
hexahydro-10-thia-3a-aza-cyclopenta[a]fluorine [compound 6 of (5a)].

Starting from this compound, potential ligands are investigated by increasing

the ring size to a nine membered ring thus teaching away from the present -
invention.

A quotation of (5a) has been added to the description (page 2, lines 22-24 of
A). The compound mentioned above is disclaimed from original as well as
amended claim 15. Claim 1 has been amended by inserting a disclaimer
directed to said compound (page 64; lines 12-13 of A). Clearly, said
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disclaimer is incorporated for the purpose of novelty only and support for the
disclaimer appears, for example, in original claim 15.

In (6a) a method for the synthesis of isoeburnamonine is disclosed. The
intermediate 12c-ethyl-1,3a,4,6,7,12b,12c-octahydro-
cyclopent[1,2}indolizino[8,7-blindol-3(2H)-one [compounds 7 and 8 of (6a)]
is disclaimed from original as well as amended claim 26.

Compounds possessing analgesic properties are provided in (7a). The
compounds listed in (7) are disclaimed from original claim 26. However, as a
consequence of the amendment explained in item 1.3 above,
5,7,7a,8,9,10,11,11a,11b,12-decahydro-6H-6a,12-diaza-indeno[1,2-a]fluorine,
3-methoxy-5,7,72,8,9,10,11,11a,11b,12-decahydro-6H-6a,12-diaza-
indeno[1,2-a]fluorine, and ¢-methyl-5,7,7a,8,9,10,11,11a,11b,12-decahydro-
6H-62,12-diaza-indeno[1,2-7]fluorene have been deleted from the proviso of
claim 26 (page 75; lines 8-11 and 16-18 of A), because formula IC does not
any longer cover said compounds.

In (8a) the effect of two o antagonists, namely yohimbine and efaroxan, on
the plasma glucose and insulin levels in diabetic rats is studied. The structures
of yohimbine and efaroxan are shown in annex 2 for the Examiner’s
convenience. As can be seen in annex 2, yohimbine and efaroxan differ
structurally from the compounds of the present invention.

1.6

In (9) the pharmacological antagonism of four o, antagonists, namety
atipamezole, idazoxan, tolazoline, and yohimbine, is studied. In addition to
yohimbine, also the structures of atipamezole, idazoxan, and tolazoline are
shown in annex 2 for the Examiner’s convenience. As can be seen in annex 2,
atipamezole, idazoxan, and tolazoline differ structurally from the compounds
of the present invention.

In (10) the treatment of erectile dysfunction with yohimbine already
mentioned above is discussed.

L7

Independent claims 1, 15, 23, 26, 29, and 30 have been amended as outlined
above. The amended claims are believed to be novel over the cited prior art.
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3. Formal points
3.1a)

The defimitions of various substituents in amended claim 1 have been inserted
also in claims 15, 23, 26, 29, and 30.

3.1b)

The amendments made havzs reduced the number of disclaimers as well as the
number of disclaimed compounds in the remaining disclaimers.

3.2

The proviso of original clairn 1 as well as proviso b of original claim 15 is
directed to the content of (1) as alrcady mentioned in item 1.1 above.

The compound 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-cyclopenta[a]fluorine
is disclaimed from original claim 15 because of (5) as already mentioned in
item 1.5 above.

The compounds 13-methyl-1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahydro-6a,13-
diaza-indeno[1,2-c]phenantbrene and 1,2,3,4,4a,5,6,7,8,13,13b,13¢c-
dodecahydro-6a,13-diaza-indeno[1,2-c]phenanthrene are disclaimed from
original claims 23 and 26, respectively, because of (3) as already mentioned in
item 1.3 above.

The compounds methyl-3-ethiyl-1,2,32,4,6,7,12b,12c-octahydro-3H,12H-
indolo[2,3-g]cyclopent[a]indolizine-2-carboxylate and methyl-
1,2,3a,4,6,7,12b,12c-octahydro-3H,12H-indolo[2,3-g]cyclopent[a]indolizine-
2-carboxylate are disclaimed from original claim 26 because of (4) as already
mentioned in item 1.4 above.

Unfortunately, the Applicant has not been able at the moment to trace the
reasons of the existence of the other provisos. This is because the person who
performed the novelty search and drafted the application is currently on
maternity leave. An extensive investigation of the novelty search in order to
reveal the reasons of the existence of the other provisos is not possible at the

moment.

O



34

oK

4/1/04 5

The description has been brought into accordance with the amended claims.
Each amendment made to the description or the claims has been indicated in
red colour in the enclosed papers marked “Amendments April 1, 2004".

Lastly, a summary of the amendments made to the description and the claims =
is given below.

The description has been amended as follows:
o

A quotation of (5a) has been added (page 2 of A).

The description has been brought into accordance with the amended
claims (pages 5-10 and 12-16 of A).

The compounds not any longer covered by the claims have been
deleted from the exarnples (page 52 of A).

No claims have been deleted and no new claims have been added. The claims
have been amended as follows:

Claim 1 has been amended by deleting certain radicals in the
definitions of the substituents RS and R6 as well as certain types of
rings formed by the substituents R4 and R5 rendering the original
proviso redundant and by inserting a proviso directed to 1,2,3,4,5,10b-
hexahydro-10-thia-3a-aza-cyclopenta[a]fluorine. Support for the
proviso appears, for example, in original claim 15.

Claim 2 has not been amended. -
Claim 3 has been amended by deleting features not any longer covered
by parent claims 1-2.

Claims 4-6 have not bcen amended.

Claim 7 has been amended by deleting compounds not any longer
covered by parent clairns 1-5.

Claims 8-14 have not been amended.

Claim 15 has been amended by inserting the definitions of various
substituents in amended claim 1 and by deleting original proviso b and
renumbering original proviso ¢ accordingly.

Claims 16-21 have not been amended.

Claim 22 has been amended by deleting compounds not any longer
covered by parent claims 15-21.

Claim 23 has been amended by inserting the definitions of various
substituents in amended claim 1 and by deleting from proviso b a
compound not any longzr covered by formula IB.

Claims 24-25 have not been amended.

Claim 26 has been amended by inserting the definitions of various
substituents in amended claim 1, by deleting the value 0 in the
definition of r, and by deleting from the proviso compounds not any
longer covered by formula IC.
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o Claim 27 has been amended by deleting a feature not any longer
covered by parent claim 26.

o Claim 28 has been amended by deleting compounds not any longer -
covered by parent claims 26-27.

o Claim 29 has been amended by correcting a clerical error in the
definition of Z and by inserting the definitions of various substituents
in amended claim 1.

o Claim 30 has been amended by inserting the definitions of various
substituents in amended claim 1 and by deleting from the proviso
compounds not any fonger covered by formula IE.

e Claim 31 has not been amended,

Claim 32 has been amended by inserting compounds. Support for the
amendment appears, for example, in original claims 22 and 28.
o Claims 33-35 have not been amended.

Yours sincerely,

fr gﬁ%

Orion Corporation
ORION PHARMA
Legal Affairs and Intellectual Property Rights

Enclosures:

1.
2.
3.

S

Annex 1 [The Structures of the Compounds of (4)]

Annex 2 [The Structures of the Alpha2 Antagonists of (8a), (9), and (10)]
(7a) [Pogosyan, S. A., Terzyan, A. G., Tatevosyan, G. T., Partev,D. Z,
and Vlasenko, E. V. Armyanskii Khimiche.skii Zhurnal, 31 (1978) 260.]
(with courier mail only)

Replacement pages 2-22 and 51-73 (with courier mail onty)

New pages 74-79 (with courier mail only)

Papers marked “Amendments April 1, 2004” indicating in red colour each
amendment made to the description or the claims (with courier mail only)



Amnex 1
THE STRUCTURES OF THE COMPOUNDS OF (4)
Compound Structure Chemical name
of example
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Compound
of example

Structure

Chemical name

11

methyl-1,2,3a,4,6,7,12b,12¢-
octahydro-3H,12H-
indolo[2,3-
glcyclopent[a]indolizine-2-
carboxylate

12

methyl-3-ethyl-
1,2,3a,4,6,7,12b,12¢-
octahydro-3H,12H-
indolo{2,3-
glcyclopent{a)indolizine-2-
carboxylate

13

CN




THE STRUCTURES OF THE ALPHA2 ANTAGONISTS OF (8a), (9), and (10)

Compound Structare Reference
Atipamezole 1
H
-N
2
‘N
Efaroxan P 2
HN /
-N
O
Idazoxan 1

Tolazoline 1
Yohimbine 1
H —
MeOOC OH
References:

1. The Merck Index, 13% ed., Merck & Co., Inc., Whitehouse Station, NJ, 2001.
2. www.sdk.co.jp/shodex/english/dc040529.htm
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COMPUESTOS POLICICLICOS COMO

POTENTES ANTAGONISTAS DEL ADRENO-RECEPTOR ALFA-2

CAMPO DE LA INVENCION

La presente invencidn se relaciona con
derivados de arilqgquinolizina farmacoldgicamente
activeos y compuestos relacionados y con sus sales
farmacéuticamente azeptables y ésteres de los
mismos, asi como también, con las composiciones
farmacéuticas que los contienen y con su utilizacidn

como antagonistas alfa-2.

ANTECEDENTES DE LA INVENCION

Se conocen bien en 1la técnica algunos
compuestos que exhiben una actividad alfa
adrenérgica. En general también se sabe 8i sge

acepta en la técnica gque aquellos compuestos se

pueden utilizar para el tratamientoc de una amplia’

variedad de enfermedades y condiciones del sistema

periférico y el sistema nervioso central (CNS, por '’

sus siglas en inglés).

Los receptores alfa adrenérgicos se pueden

" dividir en una base farmacoldégica en adreno-

receptores alfa-1 y alfa-2 ambos a su vez se pueden

dividir en subtipos. En seres humanos se han
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descubierto tres subtipos codificados genéticamente,
a saber adreno-receptores alfa-2A, alfa-2B y alfa-
2C. Por consiguiente, los adreno-receptores alfa-2
en seres humanos se aan subdividido en tres subtipos
farmacolbégicos conocido como adreno-receptores alfa-
2A , alfa-2B y alfa-2C. En roedores y en algunos
otros mamifercs, se conoce un cuarto subtipo
definido farmacoldédgicamente, alfa-2D, y corresponde
a los adreno-receptores alfa-2A definidos
genéticamente.

Los subtipos de adreno-receptor alfa-2
tienen distintas distribuciones de tejido Yy
desempefios funcionales. Por ejemplo, mientras gque
los adreno-receptores alfa-2a se expresan
ampliamente en diversos tejidos, los adreno-
receptores alfa-2C se concentran en el CNS, vy
parecen desempefiar una funcién en la modulacidn del
comportamiento especifico provocado por el CNS y las
respuestas fisiolbgicas.

Ya se conocen los compuestos gue no son
especificos con cualquiera de los subtipos alfa-2
menciconados anteriormente, y los compuestos gue son
especificos para ciertos subtipos alfa-2. Por
ejemplo, atipamezole es wun antagonista alfa-2 no

eapecifico. Atipamezole se ha descrito en, por
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ejemplo, EP-A-183 492 (véase la pagina 13, el
compuesto XV) y Haapalinna, A. et al., Naunyn-
Schmiedeberg’s Arch. Pharmacol. 356 (1997) 570-582.
La patente de 1los Estados Unidos No. 5,502,807
describe los compuestos que son antagonistas
selectivos para el subtipo alfa-2C y se pueden

utilizar en el tratamiento de una enfermedad mental,

por ejemplo, el trastornc mental induecido por
estrés. Estos compu2stos incluyen, por ejemplo, MK
-912 y BAM-1303. Ademéas, la WO-A-99 28300 expone

derivados de imidazol sustituido que tienen wuna
actividad similar a 1la agonista para 1los adreno-
receptores alfa-2B o 2B/2C. Ademds, la WO 01/64645
se relaciona con derivados de gquinolina Gtiles como
antagonistas alfa-2, asi como también, con agentes
antagonista alfa-2C selectivos. Las exposiciones de
todos los documentos citados antericormente en este
parrafo ge incorporan como referencia en la
presente.

En la literatura se han descrito divérsos
derivados de arilgquinolizina Yy compuestos
relacionados, algunos de los cuales poseen valiosos
efectos farmacéuticos. Por ejemplo, las patentes de

los Estados Unidos Nes. 4,806,545 y 4,044,012

describen indolc[2,4-a)lquinolizidina 1,1-

1S
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disustituidas 1itiles como agentes vasodilatadores y
antihipéxicos. Ademas, los derivados de
arilquineolizina sustituida, descritos por ejempio en
la patente de los Estades Unidos No. 4,686,226 gue
poseen actividad antagdénica del adreno-recegtor
alfa-2 son Tltiles ©por ejemplo como agentes
antidepresivos, antihipertensivo o antidiabéticos o
inhibidores-de la a¢gregacién de plaquetas. Ademias,
la patente de los Estados Unidos No. 3,492,303 se
relaciona con indolo[2,3-alquinoclizidinas Gtiles
como deprimentes del sistema mnerviosc central. La
modelacién molecular de los blancos para la sintesis
de los 1ligandos A selectivos alfa-1A y alfa-2 se
expone en Griffinth, R. et al., J. Comput.-Aided

Mol. Design 13 (19%9) 69-78.

SUMARIO DE LA INVENCION

Un objetivo de 1la presente invencidn es
proporcionar antagonistas adicionales de lcos adreno-
receptsres alfa-2 que 8Be puedan utilizar para el
tratamiento de enfermedades o condiciones del
sigtema periférico o nervioso central en donde se
indica gue son Gtiles los antagonistas alfa-2. Por
consiguiente, un objetivo de la presente invencién

es propercionar compuestos adicionales para ser

24
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utilizados como agentes antagonista alfa-2 en el
tratamiento de mamifercos, entre los gque se incluyen
seres humanos y animales.

La invencidén también proporcicna compuestos
fitiles como agentes antagonista alfa-2C selectivos
para el tratamiento de diversos trastornos o
condiciones del sistema nerviosoc central en donde se

indica que son idtiles los antagonistas alfa-2C.

BREVE DEJZRIPCION DE LOS DIBUJOS

Las Figuras la y 1lb muestran los resultados
a partir de dos pruebas de actividad locomotora por
separado en donde la actividad locomotora de ratones
se probd después de las inyecciones de vehiculo o
anfetamina {amph, por sus siglas en inglés) (4
micromol/kg) . Los ratones se trataron previamente
(20 minutos antes de la anfetamina) ya sea con el
vehiculo, el subtipo de atipamezole del antagonista
alfa-2 no selectivo (1 micromol/kg) o los
antagonistas alfa-2C, el compuesto K (3 micromol/kg}
({Figura a) o el compuestc L (3 micromol/kg} (Figura
b). *p<0.05, **p<0.0l y ***p<0.001 en comparacién
con el grupo de vehiculo + amph (prueba ANOVA + LSD
de 1 paso).

La Figqura 2 mueptra la sedacidén inducida

:zé5
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por el agonista alfa-2 {medida comoc la inhibicién
locomotora) en 1los ratones. El atipamezole del
antagonista alfa-2 no selectivo (Ati, por sus siglas
en inglés) antagonizdé ceon leos efectos sedantes del
agonista no selectivo del subtipo alfa-2,
dexmedetomidina (Dex; 50 nmol/kg s.c.), mientras que
los antagonistas alfa-2C selectivos mno tuvieron
efectos significativos. {veh = vehiculo).
(***p<0.001, en comparacidn con Dex + vehiculo).

La Figura 3 muestra el efecto del compuesto
K de 1los antagonistas selectivos de alfa-2C (3
micromol/kg) y el compuesto L (3 micromol/kg), el
atipamezole del antagonista no selectivo (10
micromol/kg} y 1los antidepresivos de referencia
desipramina (10 micromol/kg} Y fluoxetina (10
micromol/kg) en la prueba de nado forzado en ratas.
Todos los compuestos, con excepcidén de atipamezole,
aumentaron la actividad (***p<0.001, en comparacién
con el vehiculo).

Las Figuras 4a y 4b muestra el efecto de
los compuestos K y L sobre el reflejo por sobresalto
y 8u inhibiecién prepulso en ratas. (veh =
vehiculo) . Asteriscos como en la Figura 1; las
comparaciones g8e realizaron entre PCP (fenciclidina)

+ vehiculo y PCP + los compuestos K y L.
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Las Figuras 5a y 5b muestran el efecto del
atipamezole del antagonista no selective (ati) sobre
el reflejo por sobresalto y su inhibicidn prepuiso
en ratas en presencia de fenciclidina (PCP, por sus
siglas en inglés); (veh = vehiculo}. Asteriscos
como en la Figura 1, en comparacién con el grupo de

vehiculo + PCP.

DESCRIPCION DETALLADA DE LA INVENCION

Una modalidad de 1la presente invencién

cubre el uso de los compuestos de férmula I,

en donde,

X es CRzRy’, 0, S o NR3z;

Z es -CHRg-{CHz)n- © un enlace simple;

R1 es hidroxi, (C;-Cg)alquilo, (Ci-Cg)alcoxi,
halégeno, halo(Cl-C;)alquilo, {Ci1-Cg¢)alcoxi-CO-, CN,
NO2, NHz, mono o di{C;-Cg)alquilaminc o carboxilo;

R vy Ry’ son independientemente H, hidroxi o
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(C;-Cs)alquilo o Ry y Ry’ forman, junto con los
dtomos en el anillo de carbono a los cuales estan
unidos, un grupo carkonilo;

R; es H, hidroxi, (Ci-C¢lalguilo, (Ca-
Cglalguenilo, hidroxi (C;-Cgs)alqguilo, (C.-C¢lalcoxi,
{C:-Cglalcoxi(Ci-Cg)alquilo, hidroxi (C;-Cs)alcoxi (C;~
Cglalquilo, (C3-Cy)cicloalquilo, {Cs3-
Cq)cicloalquil (C;-Cglalquilo, arilo, aril {C;-
Cslalgquileo, ariloxi, aril{C;-Cgs)alcoxi, ariloxi(C,-
Cslalquilo, aril(C;-Cszlalcoxi{C;-Cglalgquilo, halo(C,-
Cslalquilo, NH;, amino(C;-Cglalquile, mono o di(C;-
C¢lalquilamino, mono o di(C;-Cs)algquilamino (C;-
Cslalguilo, (C1-Cg)alquil-CO-, (C,-C¢)alquil -CO-0-,
(C1-C¢)alquil-CO-0-(C;-Cglalquilo, {C,-Cg)alcoxi-CO-,
(C;-Cg)alcoxi-CO-(C1-Cs)lalquilo, (C;-Cg)alcoxi-CO-(C;-
C¢)alcoxi (C1-Cg)alquilo, carbamoilo, mono o di(C;-
Cs)alquilcarbamoilo, carboxilo o (C;-Cgs)algquil-S-(C;-
C¢)alquilo, en donde el (Ci-Cylcicloalquilo o arilo
estd sin sustituir o s8e sustituye con 1 & 2
sustituyentes cada uno gque esa independientemente
hidroxi, (C;-Cg)alquils, halégeno, (C;-Cg)alcoxi, NHa,
CN o NO;, o uno de 23 o0 Ry Y Rg juntos forman un
enlace entre los &tomos en el anilloc a los cuales
estén unidos;

R, es H, hidroxi, {Ci-Celalgquilo,
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hidroxi(C;-Cglalquilo, {C;-Cglalcoxi o {C,-
C¢)alcoxi(Ci1-Cglalguilo;

Rsg es H, hidroxi, (C1~-Cs)algquilo, (Cy-

Cs)algquenilo, {Ci-C¢)alcoxi, (C1-Cglalcoxi(C,-
Cs)alquilo, .Ca-Cy)cicloalquilo, - (C3-
C;)ecicloalgquil (C;-Cglalguilo, arilo, aril(C,-

Cg)algquilo, ariloxi, aril(C;-Cglalcoxi, ariloxi (C,-
Cglalgquilo, aril(C,-Cg)alcoxi(C;-C¢lalguilo, halo(C;-
Cs)alguilo, {C,-Cg)alguil -CO-0-, (C1-Cs)alquil-CO-0-
(C.-Cg)alguilo, (C;-Cs)alcoxi-CO-(C,-Cslalcoxi(C;-
Cs)alquilo, carbamoilo, mono o di(C,-
Cs)algquilcarbamoilo, carboxile o (C;-Cg)alquil-S-(C;-
Cs)alquilo, en donde el (C3-C,;lcicloalquilo o arilo
egtd s8in sgustituir o se sgsustituye con 1 6 2
sustituyentes cada wuno gque es independientemente
hidroxi, (C:-Cs)alguilo, haldégenoc, (Ci;-Cslalcoxi, NH;,
CN o NOz, © Ry ¥y Ry forman, juntec con los atomos en
el anillo de carbono a los cuales estan unidos, un
anillo carboxiclico saturado de «cinco a siete
miembros condensado gustituido con 1 a 3
sustituyentes Ry, cada uno que es independientemente
hidroxi, {C:-Cg¢)alquilo, haldgeno, NH,, NO,, {C,y-
Cy)cicloalquilo, hidroxi(C;-Cglalquilo, halo (C;-
Cslalquilo, amino (C,-Cg)alguilo, mono o} di(C,-

Cglalguilamino, monc o di(C;-Cglalquilamino (C;-

252
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C¢)alguilo, (C,-Cg)alcoxi, (Ci-Cglalcoxi(C,-
Cg)alguilo, carboxilo, (C,-Cs)alquil-Cco-, (Cy-
Celalquil-C0-0-, (C1-Cglalcoxi-CO-, (C;-Cg)alcoxi-CO-
(Ci-Cslalquilo, carbamoilo mono (o) di(C;-
Cs)algquilcarbamoilo u oxo;
R¢ es H, hidroxi, (C1-Cglalquilo, (C,-

Celalcoxi o (Ci-Cglalcoxi(C;-Cg) alguilo o Rg forma un
enlace entre el dtomo en el anillo al cual se une y
el Atomo en el anillo al cual R, estd unido;

R+ es H, hidroxi, (C1-Cglalquilo,
hidroxi (C;-Cs)alguilo, (C1-Cslalcoxi o (C;-
Cslalcoxi(C1-Cglalquiloe;

Ra es E, hidroxi, (C1-Cs)alquilo,
hidroxi(C;-Cglalquilo, (C1-Cs)alcoxi o (C,-
Csltalcoxi(Ci-C¢)alquilo o, tdnicamente cuando n es 0,
R;7 ¥ Ry forman, junto con los adtomos en el anillo de
carbono a los cuales estdn wunidos, un anillo
carboxiclico saturado de cinco a siete miembros
condensado sin sustituir o sustituido con 1 a 3
sustituyentes Rig cada uno independientemente

hidroxi, (C,-Cglalquilo, haldégeno, NH,, NO,, {Ci-

C;)cicloalquilo, hidroxi(C;-Cglalqguilo, halo(C,-
Cs)alquilo, aminc(C;-Cgs)alquilo, mono o di{C,-
Cslalguilamino, mono o di(C1-Cs)algquilamino(C;-

C¢lalquilo, (C1-Celalcoxi, ({C,-Cglalcoxi {(C;-
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Cs)alguilo, carboxilo, (C;-Cslalquil-CO-, (C,-
Cslalguil-C0-0-, (C,-Cg¢)alcoxi-CO-, (C;-Cslalcoxi-CO-
(C1-Cg)alguilo, carbamoilo, mono (o] di(C,-
Cglalgquilcarbamoilo u oxo;

Rys es H, {C;-Cglalguilo, (Cz-Cglalquenilo,
hidroxi(C;-Cs)alguilo, (C;-Cglalcoxi(C;-Cslalguilo,
hidroxi(C;-Cg¢)alcoxi{;-Cg)algquilo, halo(Cy-
C¢)alguilo, amino(C,-Cglalquilo, mono o) di{(C,-
Cglalquilamino(C;-C¢)alquilo, (Cp-Cglalquil-CO-, (C;-
Cs)lalquil-CO-0-(C;-Cglalguilo, (C;-C¢)lalcoxi-CO-, (C,-
Cslalcoxi-CO-(Ci-Cglalguilo, {Ci1-Cglalcoxi-CO-(C;y-
Cslalcoxi(C;-Cg)alquilo, carbamoilo, mono o di(C;-
Cglalguilcarbamcile o carboxilo;

Ris es8 H o (Ci1-Cgs)alquilo;

Ry ¥ Ry estdn unidos a los &Atomos en el
anillo de carbono, que son adyacentes;

measa 0 a 2; vy

nes 0 6 1,

o una sal farmacéuticamente aceptable o
éster del mismo, <con la condicibén, de que el
compuesto no sea 1,2,3,4,4,10b-hexahidro-10-tia-3a-
aza-ciclopentalal fluoreno, para la fabricacién de un
medicamento para el tratamiento de enfermedades o
condiciones en donde se indica que son eficaces los

antagonistas alfa-2.
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En un subgrupo posible de los compuestos de
la f6rmula I, X es NF,.

En otro subgrupo posible de los compuestos
de férmula I, m es 0, n es 0, R es H, Ry es H,
hidroxi, (C;-Cglalquilo, hidroxi(C;-Cg)algquilo, (C;-
Cslalcoxi(C,-Cg)alquilo, (Ci-Cslcicloalquilo, halo({C,-
C¢)algquilo, (C1-Cg)alquil-CO-, (C1-Cslalquil-CO-0-(C,-
Cglalquilo, (C1-Cglalcoxi-CO- o (C;-Cg)lalcoxi-CO-{C;-
Cglalguilo, Ry es H, hidroxi, (Ci-C¢lalguilo o
hidroxi(C;-Cslalqguilo, Rs es H, hidroxi, {(C1-
Celalguilo, o {Ci1-Cslalcoxi, Rg es H o (C;-Cglalqguilo
y R; es H, (C;-Cslalquilo o hidroxi(C;-C¢lalquilo.

En otro subgrupo posible de los compuestos
de la férmula I, R; es H o (Ci-Cg¢lalquilo y Ry es
hidroxi o hidroxi({C;-Cglalquilo.

En otro subcrupo posible de los compuestos
de la férmula I, R, y R; forman, junto con los &adtomos
en el anillo de carbono a los cuales estan unidos,
un anillo carboxiclico saturado de seis miembros
condensados.

En otro subgrupoc posible de los compuestos
de la férmula I, R; ¥y Rsg juntos forman un enlace
entre loas Atomos del anillo a los cuales estén
unidos o Rg forma un enlace entre el &adtomo en el

anillo al cual se est8i unido y el dtomo en el anillo
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al cual R; estd unidc.

En un subgrupo posible adicional de los

compuestos de la férmula I, el compuesto es loa-etil-
1,2,3,4,6,7,12,12bB-cctahidro-indolo(2,3-
algquinolizin-1-o0l, {1p-etil-1,2,3,4,6,7,12,12ba-
octahidro—indolo[2,3-q]quinolizin-1-i1)-metanol, lo-
metil-1,2,3,4,6,7,12,12bB-octahidroindolof2,3-
a]l quinolizin-1-01l, (lx-metil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-alquinolizin~1-il) -metanol o
3,4,4ap,5,6,7,8,13,13583, l3ca-decahidro-2H-6a, 13-
diaza-indeno[l1,2-c] fenantren-1l-ona.

En otro subcrupo posible de los compuestos
de la fo6rmula I, X es CRi;R,’.

En un subgrupo posible adicional de los
compuestos de la fédrmula I, X es S.

Todavia en otro subgrupo posible de 1los
compuestos de la fédrmula I, X es O.

Cuando X es O,Iun subgrupo posible de los
compuestos de la férmula I, incluye Rs Y Rg¢ segln se
define en la descripcién del usc de los compuestos
de la f6rmula I, anterior.

Otro subgrupc posible de los compuestcs de
la férmula I, cuandc X es O es8 donde R; es H,

hidroxi, {C1-Cs)alquilo, {C,-Cs)alguenilo, (Cy-
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Cg)alcoxi, (Ci1-Cglalcoxi(Ci-Cglalquilo, {Cs3-
Cez)cicloalquilo, (C3-C7)cicloalquil (C;~C¢lalquilo,
arilo, aril (C,-Cg)alquilo, ariloxi, aril (C,;-
Cg)alcoxi, ariloxi(C;-Cg)alquilo, aril{Cy;-
Cglalcoxi(Cy;-Cg)alguilo, halo{Ci-Cg)alquilo, (Cy~
C¢)alquil-Co0-0-, (C1-Cs)algquil-CO-0-(C1-Cg}alquilo,
(C1-Cg)alcoxi-CO-(Ci-Cg)lalcoxi(C;-Cglalquilo,
carbamoilo, mono o di(Ci-Cglalquilcarbamecilo,
carboxilo o ({C;-Cg¢lalguil-S-{Ci-Cg¢lalguilo y R¢ es H,
hidroxi, {C,-Cslalquilo, {C1-Cg)alcoxi 0 (C1-
Ceg)alcoxi (C1-Cglalquilo.

Otra modalidad de la invencién proporciona

los compuestos novedosos de la férmula IA:

®,)m

en donde,
X es CRzRy!', O o S;
Z, er R2; Rz", Ra'Rlo, R15 Y Rls, m ¥y n son

comoc se definen en le reivindicacién 1, o una sal
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farmacéuticamente aceptable o é&ster de los mismo,
con las condiciones de que:

a) cuando X sea O, m sea 0 y n sea 0,
entonces Ri-Rg no son todos simultineamente
hidrbégeno;

b} el compuestc no sea ‘1,2,3,4,5,10b-
hexahidreo-10-tia-3a-aza-ciclopenta[al fluoreno;
1,3,4,5,6,11b-hexahidro-2H-11-tia-4a-aza-
benzo[a] fluocreno; 1-(1,3,4,5,6,11b-hexahidro-2H-11-
tia-4a-aza-benzol[al fluoren-1-il) -etanona ' o
metiléster del &cido 1,3,4,5,6,1lb-hexahidro-2H-11-
tia-4a-aza-benzo[a] fluoren-1l-carboxilico; por
ejemplo,

en donde X es CRaR32'; O

en donde X es O; o©

en donde X e3a S; o©

en donde R, es hidroxi, {C,-Cg)algquilo,
hidroxi (C;-Cglalquilo, (C1-Cglalcoxi(C,-Cslalquilo,
{C1-Cglalcoxi-CO- o© (C1-Ce)alguil-C0-0-(Ci-Cglalgquilo
y Ry, es H, (Ci-Cgslalquilo o hidroxi(C;-Cglalquilo; o

en donde R, es hidroxi, hidroxi(C;-
Cg)alquilo o (Ci-Cglalcoxi{C;-Cslalguilo y R, es ({(C;-
Cs)alguilo; o

en donde Ry yY Rs forman, junto con 1los

dtomos en el anillco de carbono a lecs cuales estén
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unidos, wun anillo carboxiclico saturado de seis
miembroe condensados; o

en donde el compuesto es la-metil-
1,3,4,5,6,11b-hexahidro-2H-11-oxa-4a-aza-
benzc{a]l fluoren-1-o0l, (la-metil-1,3,4,5,6,11bp-
hexahidro-2H-1ll-oxa-4a-aza-benzof[a] fluoren-1-il) -
metanol, (-)-{loe-meitil-1,3,4,5,6,1l1bB-hexahidro-2H-
ll-oxa-4a-aza-benzol[a] fluoren-1-il)-metanol, {(+) -
(la-metil-l,3,4,5,6,11bB—hexahidro—2H-11;oxa-4a-aza-
benzo(a] fluoren-1-il) -metanol, la-Isopropil-
1,3,4,5,6,11b-hexahidro-2H-11-oxa-4a-aza-
benzo[a] fluoren-1-0l, la-etil-1,3,4,5,6,11bp-
hexahidro-2H-11l-oxa-4a-aza-benzo[a] fluoren-1-ol,
(la-etil-1,3,4,5,6,11tP-hexahidro-2H-11-0oxa-4a-aza-
benzo[a@] fluoren-1-il) -~-metanol, l-metil-
la,3,4,6,11bp-hexahidro-2H-11-oxa-4a-aza-
benzo[x) £luoreno, (1-Hidroximetil-1,3,4,5,6,11b-
hexahidro-~2H-11l-oxa-4a-aza-benzo[a] fluoren-1-il] -
metanol, l-metoximetil-la-metilfl,3,4,5,6,11bB-
hexahidro-2H-11l-oxa-4a-aza-benzo[a] fluocreno, (-)-1-
metoximetil-la-metil-1,3,4,5,6,11bB-hexahidro-2H-11-
oxa—4a—aza—beﬁzo[a]fluoreno, (+)-1-metoximetil-lo-

metil-1,3,4,5,6,11bB-hexahidro-2H-11-0oxa-4a-aza-

A

>
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benzol[a] fluoreno, etiléster del dcido loa-metil-
1,3,4,5,6,1llba-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluoren-1-carboxilico, l1-Etoximetil-la-
metil-1,3,4,5,6,11bB-hexahidro-2H-11-oxa-4a-aza-
benzo[al fluoreno, (la-metil-1,3,4,5,6,11ba-
hexahidro-2H-1ll-oxa-4a-aza-benzo[a] fluoren-1-il) -
metanol, (-)-{l«-metil-1,3,4,5,6,1llba-hexahidro-2H-
ll-oxa-4a-aza-benzo[a] fluoren-1-il) -metanol, (+)-
(laa-metil-1,3,4,5,6,1llba-hexahidro-2H-11-oxa-4a-aza-
benzoc{a] fluoren-1-il) -metanol, metiléster del A&acido
lge-etil-1,3,4,5,6,11ba-hexahidro-2H-11-0oxa-4a-aza-
benzo[a] fluoreno-1-carboxilico, l-metoximetil-la-
metil-1,3,4,5,6,llba-hexahidro-2H-11-0oxa-4a-aza-
benzo[a] £luoreno, {(-)-1-metoximetil-la-metil-
1,3,4,5,6,11ba-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluocreno, (+)-1-metoximetil-loa-metil-
1,3,4,5,6,11ba-hexahidro-2H-11-0xa-4a-aza-

benzo[a] fluoreno, (la-etil-1,3,4,5,6,l11ba-hexahidro-
2H—11-oxa-4a-aza-benzo[a]fluoren—l-il)—metanol, la-
metil-1,3,4,5,6,11bp-hexahidro-2H-11-oxa-4a-aza-
benzo[a] fluoren-l-ilmetiléster del 4&cido acético o
{(la-metil-1,2,3,4,6,7,12,12ba-octahidroindeno(2,1-

alquinolizin-1-il)-metanol.

2

\,
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Otra modalidad de la invencién proporciona

compuestos novedosos de la férmula IB:

(R, )m E

en donde, X es NR3;

R, es (Ci-Cglalquilo;

Z, Ri, R3-Ri3, Rjs, Rig, m y n son como se
define en la reivindicacién 1,

o una sal farmacéuticamente aceptable vy
éster de los mismos, con las condiciones, de que:

a) cuando m sea 0 o R; sea metoxi y Ry sea
H o etilo, entonces R: no es metoxi-CO;

b) el compuesto no sea 12-metil-
1,2,3,4,6,7,12,12b-octahidro-indolo[2,3-
alquinolizina; l-etil-12-metil-1,2,3,4,6,7,12,12b-
octahidro-indolo[2,3-alquinoclizina; 2,3-dietil-12-

metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2, 3~

~alquinolizina; 12-metil-1,2,3,4,6,7,12,12b-

octahidro-indolo(2,3-alquinolizin-1-0l; 2-(1l-etil-
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12-metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2, 3-
alquinolizin—-1-il)-etanol; l1l-metil-2,3,5,6,11,11b-
hexahidro-1H-indolinizino (8, 7-blindolo; (l1-metil-
2,3,5,6,11,11b-hexahidro-1H-indolizino[8,7-b]indol-
1-il)-metancl; (l,11-dietil-2,3,5,6,11,11b-
hexahidro-lH-indolizno[8,7-blindol-1-il)-metanol o]
metiléster del acido 3-(1-etil-12-metil-
1,2,3,4,6,7,12,12b~-octahidro-indolo[2, 3-
alquinolizin-1-il)-propionico; por ejemplo

en donde 3 es hidroxi, {C1-Cg)alquilo,
hidroxi (Ci-Cs)alguilo o (C;~Cgslalcoxi(Ci-Cglalquilo ¥y
Ry es H, (Ci-Cglalquilo o hidroxi(Ci-Cglalquilo; o

en donde el compuesto es la-etil-12-metil-
1,2,3,4,6,7,12bB-octahridro-indolo[2,3-alquinolizin-
l1-o0l o la—etil-12-etil—1,2,3,4,6,?,12bB—octahidr0f
indole(2,3-a] quinolizin-1-ol.

Otra modalidad de ia invencidén proporciona

compuestos novedosos de la formula IC:

(R
IC

262
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en donde,

X es NRy;

R, es H;

Z es -CHRg-{CH;)n- o un enlace simple;

n es 0;

Ri, Ri, Rg-Ry, Rj5, Rijs ¥y m sSon como se
definen en la reivindicacidn 1;

r es 0 hastez 3;

© una 8al farmacéuticamente aceptable vy
ééter de los mismos, con las condiciones de gque el
compuesto no sea l10-metil-
5,7,7a,8,9,10,11,11a,11b,12-decahidro-6H-6a,12-
diaza-indeno[l,2-al fluorenc; metiléster del &cido 3-
hidroxi-1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahidro-
6a,l3-diaza-indeno[l, 2-c)] fenantreno-4-carboxilico;
metil-3-etil-1,2,3a,4,6,7,12b,12c-octahidro-3H,12H-
indolo[2,3-glciclopent [alindolizina-2-carboxilato;
metil-1,2,3a,4,6,7,12b,12c-octahidro-3H,12H-
indolo([2,3-glciclopent: (a) indolizina-2-carboxilato o
l12c-etil-1,3a,4,6,7,12b,1l2¢c-octahidro-
ciclopent [1,2]indolizino(8,7~-b]lindol-3(2H) -ona; por
ejemplo

en donde r es 1 y R es H, hidroxi:, (Cy-
Cs)alquilo o hidroxi(C,-Cglalgquileo; o

en donde el compuesto es
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.3,4,4aB,5,6,7,8,13,13bp-13ca-decahidro-2H-6a, 13~

diaza-indeno[l,2-¢c]fenantren-l1-ona,
1,2,3,4,5,6,7,8,13,13b-decahidro-6a,13-diaza-
indeno[l,2-c] fenantreno,
la,2,3,4,4ap,5,6,7,8,13,13bB, 13ca~dodecahidro-6a,13-
diaza-indeno[l,2-c] fenantren-l1-iléster del dcido
acético o 1B,2,3,4,4aB,5,6,7,8,13,13bB,13ca-
dodecahidro-6a,13-diaza-indeno{l, 2-c¢] fenantren-1-
iléster del adcido acético.

Otra modalidad de la invencién proporciona

combuestos novedosos de la férmula ID:

(R,)m

en donde,

X es NRz;

Rz es H:

Z es -CHR-{CH3;)n-;
n es 0;

Ri, R3i-Rio Ris, Rig ¥ m son como se definen en

pel
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la reivindicacién 1;

t es 0 hasta 3;

o una sal farmacéuticamente aceptable vy
éster de los mismos, con las condiciones de gque el
compuesto no sea 1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahidro-4b,l1l-diaza-indeno[2,1~a] fenantreno;
1,2,3,4,4a,5,6,11,11b,12-decahidro-4b,11-diaza-
indeno [2,1-a) fenantreno; 9-metoxi-
1,2,3,4,4a,5,6,11,11h,12-decahidro-4b,11-diaza-
indeno[2,1-a] fenantreno o metiléster del A&cido 1-
hidroxi-1,2,3,4,4a,5,6,11,11b,12,13,13a-dodecahidro-
4b,1l-diaza-indeno[2,1-a] fenantren-2-carboxilico.

Otra modalidad de la invencidén proporciona

compuestos novedosos de la férmula IE:

(Ry)rm

en donde,
X es NR3;

R; es H;

Q_‘)%



10

15

20

: 99

Z, Ry, R3-R;p, R35, Ry ¥y m son como B8e
definen en la reivindicacidén 1; n es 1, © una sal
farmacéuticamente aceptable y éster de los mismos,
con la condicién, de que el compuesto no sea
2,3,4,5,7,8,13,13b-octahidro-2,3-dietil-1H-
azepino[1’,2’:1,2]pirido[3,4-b]lindol;
2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l’,27:1,2]pirido[3,4-blindol-2-ilmetiléster
del 4&cido acético; 2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l1',2":1,2]1pirido[3,4-b] indol-2-
[(fenilmetoxi)metilol] o 2,3,4,5,7,8,13,13b-
octahidro-1H-azepino[1l’,2:1,2]pirido([3,4-blindol-4-
etil-2-[({fenilmetoxi)metileo); por ejemplo

en donde el compuesto es
2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l1’,2’:1,2lpirido[3,4-b]indol.

Otra modalidad de la invencidén proporciona
los compueatos novedoscos que son 2f-metoxi-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3~
alquinclizina, 2a-metoxi-1,2,3,4,6,7,12,12ba-
octahidro-indolo[2,3-alquinolizina, loa-etil-2a-
metil-1,2,3,4,6,7,12,12bB-octahidro-indolo([2,3-
algquinclizin-1-cl, la-isopropil-1,2,3,4,6,7,12,12bB-

octahidro-indolo[2,3-alquinolizin-1-0l, (-)-1la-
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isopropil-1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
alquinolizin-1-0l, (+)-1la-isopropil-
1,2,3,4,6,7,12,12bP-octahidroindolo[2,3-

@) quinolizin-1l-0l, 1.B-isopropil-1,2,3,4,6,7,12,12bp-
octahidro-indolo{2,3-alquinolizina, (la-isopropil-
1,2,3,4,6,7,12,12bp-octahidro-indolo[2,3-
algquinolizin-1-il) -metanol, (la-n-propil-
1,2,3,4,6,7,12,12bB-coctahidro-indolo[2,3-
alquinolizin-1-il) -metanol, 2-(l1«,2,3,4,6,7,12,12bf-
octahidro-indolo[2,3-alquinclizin-1-il) -butan-2-0l,
1-(1,2a,3,4,6,7,12,12ba-octahidro-indoloi2z, 3-
alquinolizin-2-il) -propan-1-o0l, 2-
(la,2,3,4,6,7,12,12bPB-octahidro-indolo[2,3-

@)l gquinolizin-1-il) -propan-2-o0l, l—s-butil-
1,2,3,4,6,7,12,12bB-ecctahidroindelo(2,3-
alquinolizin-1-0l, 1l-ciclohexil-1,2,3,4,6,7,12,12bp-
octahidroindolo([2,3-alquinolizin-1-0l, 9-fluoro-la-
igopropil-1,2,3,4,6,7.12,12bPf-octahidro-indolo[2,3-
alquinolizin-l1-o0l1, (la-metil-1,2,3,4,6,7,12,12bp-
octahidroindolo([2,3-a)lquinolizin-1-il) -metanol, (-)-
{lo-metil-1,2,3,4,6,7,12,12bR-octahidroindolo[2,3-

z]lquinolizin-1-il) -metanol, {(+)-(la-metil-
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1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
algquinolizin-1-il)-metanol, (la-etil-
1,4,6,7,12,12bP-hexanidroindolo[2,3-algquinolizin-1-
il) -metanol, 3B, 4x-dimetil-1,2,3,4,6,7,12,12bPB-
octahidroindolo(2,3-a2lquinolizina,
(1,2cx,3,4,6,7,12,12bu-octahidroindolo[2,3-~
alquinolizin-2-il) -propan-2-o0l,
(1,2a,3,4,6,7,12,12bB-octahidroindolo (2, 3-
alguinolizin-2-il) -propan-2-0l, (2a-etil-
1,2,3,4,6,7,12,12ba-octahidroindolo[2,3-
alquinolizin-2-il) -metanol, (2Za-etil-
1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
algquinolizin-2-il)-metanol, etiléster del &cido (la-
etil-1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
alquinolizin-1-ilmetoxi) -acetico, 1-{2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-2-il) -etanona, 1-(2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo([2,3-
alquinolizin-2-il)-etanol, 2-(20-etil-
1,2,3,4,6,7,12,12bo-octahidro-indolo([2,3-
algquinolizin-2-il)} -propan-2-ol, 2-(3-etil-

1,20¢,30,4,6,7,12,12ba-octahidro-indolo[2,3-

2K
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algquinolizin-2-il) -propan-2-o0l, (3-etil-2-metil-
la,2pB,3B,4,6,7,12,12bf-octahidro-indolo([2,3-
¢lguinolizin-1-il) -matanol, 3-etil-1,2-dimetil-
la,2B,3B,4,6,7,12,12bB-octahidro-indolo([2,3-

a2l quinolizina, 1,2-dimetil-1,2,3,4,6,7,12,12bpB-
octahidro-indeolo[2,3-alquinolizin-1Bf-0l, {(l-etil-2-
metil-1p,2B,38,4,6,7,12,12ba-octahidro-indolo([2,3-
alquinolizin-3-il) -metancl, metiléster del &cido 1-
B-hidroximetil-1-metil-1,2,3,4,6,7,12,12bp-
octahidro-indolo[2,3-alquinolizina-6PB-carboxilico,
5,6,7,7p,8,9,10,11,11apB,11ba-decahidro-12-oxa-6a-
aza-indenc[1l,2-a] fluoreno,
2,3,4,4ap,5,6,7,8,13bp3,13cP, -decahidro-1H-13-oxa-6a-
aza-indenco[l,2-c] fenantreno,
2,3,4,4apB,5,6,7,8,13ba,13cp-decahidro-1H-13-oxa-6a-
aza-indeno([l,2-c] fenantreno,
2,3,4,4aB,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-
indeno(1,2-c]l fenantren-13cfB-ol, (-) -
2,3,4,4aB,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-
indeno([1l,2-c] fenantren-13cB-ol, (+) -
2,3,4,4aB,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-
indeno[1, 2-c) fenantren-13cp-o0l,

(2,3,4,4aPB,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-
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indeno([1l,2-c] fenantrenil) -13cpB-metanol o
5,6,7,7a,11,11b,12-decahidro-6a,1l2-diaza-
indenc(l,2,al fluoren-1la-o0l.

Los términos emplegdos en la presente
tienen los siguientes significados:

El término *“*halo” o *halégenoc”, en el
sentido en el gue #e emplean en la presente como

tales o como parte de otro grupo, se refieren a

.cloro, bromo, flior c yodo.

El término “carboxilo”, en el sentido en el
que se emplea en la presente, se refiere a un grupo
-COCH.

El término "oxo”, en el sentido en el gue
se emplea en la presente, Be refiere a un grupo = O.

El término " {(C;-Cglalquilo”, en el sentido
en el gque se emplean en la presente como tal o como
parte de otro grupo, se refiere a una cadena de
carbono recta o ramificada que tiene 1 a 6 dtomos de
carbono. Los ejemplos representativos de {C1-
Cs)algquilo incluyen, de manera enunciativa: metilo,
etilo, n-propilo, isoprepile, n-butilo, iseobutilo,
sec-butilo, ter-butilo, n-pentilo, isopentilo,
neopentilo, n-hexilo, y lo semejante.

El término *(C;-Cg)alguenilo”, en el sentido

en el gque se emplea en la presente como tal o como
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parte de otro grupo>, se refiere a un radical de
cadena recta o ramificada que tiene 2 a 6 atomos de
carbono, y que contiene un doble enlace o dobles
enlaces.

El término *{Cy-Cylcicloalquilo”, en el
sentido en el que se emplean en la presente como tal
o como parte de otro grupo, se refiere a un grupo
hidrocarburo ciclicoc saturados que conteniendo de 3
a 7 atomos de carbonos. Los ejemplos
representativos de cicloalquilo incluyen, de manera
enunciativa, ciclopropilo, ciclobutilo,
ciclopentilo, ciclohexilo y lo semejante.

El término “"{C3-Cy)cicloalquil (C;-
Cs)alquilo”, en el sentido en el que se emplea en la
presente sBe refiere a un grupo (C3-C;)cicloalquile,
seglin se define en la presente, anexo a la entidad
molecular original a través de un grupo (Ci1-
Cslalgquilo, segin se define en la presente.

El término “arilo”, en el sentido en el que
se emplean en la presente como tal o como parte de
otro grupo, se refiere a un grupo aromatico
moncociclico o© biciclico que contiene de 6 a 12
dtomos del carbono. Los ejemplos representativos de
arilo incluyen, de manera enunciativa, fenilo,

naftilo, y lo semejante.
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El término “aril{(C,-Cglalguilo”, en el
sentido en el que se emplean en la presente como tal
o como parte de otro grupeo, 8e refiere a un grupo
arilo, seglin se define en la presente, anexo a la
entidad molecular original a través de un grupo (C;-
Cglalguilo, seguin se define en la presente.

El término ®“ariloxi”, en el sentido en el
que se emplean en la presente como tal o como parte
de otro grupo, se refiere a un grupo arilo, segin se
define en la presente, anexo a la entidad molecular
original a través de un grupo -0O-.

El término “aril(C;-C6)alcoxi”, en el
sentido en el gue se emplean en la presente como tal
© como parte de otro grupo, se refiere a un grupo
arilo, segin se define en la presente, anexo a 1la
entidad molecular original a través de un grupo (C;-
Cs)alcoxi, segin Be define en la presente.

El término *“ariloxi(C,-Cglalguilo”, en el
sentido en el qgque se emplea en la presente, se
refiere a un grupo ariloxi, seglin define en 1la
presente, anexo a la entidad molecular original a
través de un grupo (C;-Cglalquilo, seglin se define en
la presente.

El término *aril (C;-Cg)alcoxi (C;-

Ce)alguilo”, en el sentido en el gue se emplea en la
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presente, se refiera a un grupo aril(C;-Cg)alcoxi,
segin se define en la presente, anexo a la entidad
molecular original a travée de un grupo (Cy-
Cs)alquilo, segin se define en la presente.

El término “hidroxi”, en el sentide en el
gue Be emplean en la presente como tal o como parte
de otro grupo, se refiere a un grupo -OH.

El término “hidroxi(C;-Cg¢lalquilo”, en el
sentido en el que se emplean en la presente como tal
© como parte de otro grupo, se refiere a al menos un
grupo hidroxi, segin se define en la presente, anexo
a la entidad molecular original a través de un grupo
{C.-Cg)lalquilo, seglin se define en la presente.

Los ejemplos representativos de hidroxi

{C1-Cg)algquilo incluyen, de manera enunciativa:
hidroximetilo, 2-hidroxietilo, l1-hidroxietilo, 3-
hidroxipropilo, l-hidroxipropilo, l1-metil-1-
hidroxietilo, l-metil-1-hidroxipropilo, Y lo

semejante.

El término *halo(C,-C¢lalguilo”, en el
sentido en el gque se emplea en la presente, se
refiere a unoc o mas Aatomos de haldgeno, seglin se
define en la presente, anexcs a la entidad molecular
original a través de un grupo (C;-Cglalquilo, segin

se define en la presente. Los ejemplos
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representativos de haloc(C;-Cglalquilo, incluyen de
manera enunciativa; fluorometilo, diflucrometilo,
trifluorometilo, 2-cloroetilo, 3-bromopropilo, yllo
semejante.

El término "amino”, en el sentido en el que
se emplean en la presente como tal o como parte de
otro grupo, se refiere a un grupo -NH;.

El término "amino (C;-Cg¢)alguilo”, en el
sentido en el gque Be emplea en la presente, se
refiere a un grupo amino, esegin sBe define en la
presente, anexoc a 1ld entidad molecular original a

través de un grupo {C;-Cslalgquilo, segilin se define en

la presente,. Los ejemplos representativos de amino
(Ci-Cslalquile incluyen de manera enunciativa:
aminometilo, 2-aminoetilo, l-aminocetilo, 3-
aminopropilo, 2-aminopropilo, 4 -aminobutilo, 1-

metil-l1-aminoetilo, y lo semejante.

El término “mono, o di(C;-Cg)algquilamino”,
en el sentido en el gue se emplean en la presente
como tal o como parte de otro grupo, se refiere a
une o dos grupos (C;-Cslalquilo, segin se define en
la presente, anexos a la entidad molecular original
a través de un grupo amino, segin s8e define en la
presente.,

Los ejemplos representatives de mono ©
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di(C;-C¢ algquilamino incluyen, de manera enunciativa:
metilamino, etilamino, propilamino, butilamino,
dimetilamino, dietilamino, N-etil-N-metilamino, y 1lo
semejante. |
El término "mono o di(C;:-Cg)algquilamino{(C,-
Cs)alquilo”, en el sentido eﬂ el que se emplea en la
presente, se refiere a un grupo mono ¢ di(C;-
Cg)alquilamino, segin se define en 1la presente,
anexo a la entidad mclecular orxiginal a través de un
grupo (C;-Cgslalquilc, segin se define en la presente.

Los ejemplos representativos de mono o di{C;-

C¢)alguilamino(C;-Cglalquilo incluyen de manera
enunciativa, N,N-dimetilaminometilo, N,N-
dietilaminometilo, N-metilaminoetilo, N-

metilaminopropilo, N-etil-N-metilaminometilo, y 1lo
semejante.

El término “(C;-Cglalcoxi”, en el sentido en
el gque s8e emplean en la presente como tal © como
parte de otro grupc, Be refiere a un (C,;-Cs)alquilo,
seglin se define en la presente, anexo a la entidad
molecular original a =<ravés del un grupo -0-. Los
ejemplos representativos de (C;-Cgzlalcoxi incluyen,
de wmanera enunciativa: metoxi, etoxi, propoxi,
butoxi, iscbutoxi, sec-butoxi, ter-butoxi, ¥y 1lo

semejante.

9282
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El término *(C;-Cg)lalcoxi(C;-Cglalguilc”, en
el sentido en el gque se emplean en la presente como
tal o como parte de otro grupo, s8e refiere a al
mencs un grupo (C;-Cglalcoxi, segin se define en la
presente, anexo a la entidad molecular original a

través de un grupo (C;-Cglalgquilo, segin se define en

la presente. Los ejemplos representativos de (C;-
Cstalcoxi(Ci-Cglalquilo incluyen de manera
enunciativa: . metoximetilo, etoximetilo, 2-

metoxietilo, 2-etoxietilo, 3,3-dimetoxipropilo, 2,4-
dimetoxibutilo y lc semejante.

El término “hidroxi(C,-Cg¢lalcoxi”, en el
sentido en el que se emplean en la presente como tal
o como parte de otrco grupo, se refiere a un grupo
hidroxi, seglin se define en la presente, anexo a la
entidad molecular orizinal a través de un grupo (Ci-
C¢)alcoxi, segiin se define en la presente.

El té&rmino “hidroxi {(C;-Ce)alcoxi (C;-
C¢lalquilo”, en el sentido en el gque se emplea en la
presente, se refiere a un grupo hidroxi (C;-Cg)alcoxi,
gsegiin se define en la presente, anexo a la entidad
molecular original a través de un grupo (Cy-
Cg¢)alquilo, seglin se define en la presente.

El término *“carbamoilo”, en el sentido en

el gque Be emplean en la presente como tal o como
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parte de otro grupeo, se refiere a un grupo -CONH;.

El térm.no “mono o di(C;-Cg) -
alquilcarbamoilo”, ean el sentido en el que se emplea
en la presente, se refiere a uno o dos grupos (C;-
Ce¢lalgquilo, seglin se define en la presente, anexos a
la entidad molecular original a través de un grupo
-HNCO- © -NCO-. Los ejemplos representativos de
mono o di(C;-C¢) -alquilcarbamoilo incluyen de manera
enunciativa: N-metilcarbamoilo, N-etilcarbamoilo, N-
propilcarbamoilo, N,N-dimetilecarbamoilo, N, N-
dietilcarbamoilo y lc semejante.

Los compuestos de la férmula I y IA, IB,
IC, ID e 1E, asi como también las sales
farmacéuticamente aceptables y los ésteres de los
mismos, se denominan en lo sucesivo como los
compuestos de la invencién, a menos gue se indique
de otra manera.

La invencidén incluye dentro de su alcance
todos los estereocoiasdmeros posibles de los
compuestos, incluyendo los isdédmercs geométricos, por
ejemplo, los isémeros Z y E (cis y trans-isbmeros),
y los isbémeros O6pticns, por ejemplo, diastdmeros vy
enantidmeros. Ademas, la invencidén incluye en su
alcance ambos isémgrcs individuales y cualesgquiera

mezclas de los mismos, por ejemplo, mezclas
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racémicas. Los indmeros individuales se pueden
obtener utilizands las formas isoméricas

correspondientes del material de partida o se pueden
separar después de la preparacién del compuesto
final de acuerdo con los métodos de separacién
convencionales. Para la separacidén de isémeros
6pticos, por ejemplc, enantifémeros, a partir de 1la
mezcla de los mismos, se pueden utilizar los métodos
de resolucidn convencionales, por ejemplo,
cristalizacidn fraccional.

Las sales farmacéuticamente aceptables, por
ejemplo, las sales de adicibén de &cido con éacidos
tanto orgdnicos como inorganiccos son bien conocidas
en el campo de los productos farmacéuticos.

Ejemplos no limitantes de estas sales incluyen

cloruros, bromuros, sulfatos, nitratos, fosfatos,
sulfonatos, formiatos, tartratos, maleatos,
citratos, benzoatos, salicilatos y ascorbatos. Los

égteres farmacéuticamente aceptables, cuando sea 1lo
adecuado, se puedean preparar mediante métodos
conocidos utilizando dcidos farmacéuticamente
aceptables gue sean convencionales en el campo de
los productos farmacéuticos y gue mantengan las
propiedades farmacolégicas de la forma libre. Los

ejemplos no limitantes de agquellos é&teres incluyen

U\
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ésteres de alcoholes alifdticos o© aromaticos, por
ejemplo, metil, etil, ©propil, isopropil, butil,
isobutil, sec-butil ¥ ter-butil ésteres.

Los c¢ompuestos de 1la invencién se pueden
preparar andlogamente o de acuerdo con los métodos
conocidos en la literatura utilizando materiales de
partida adecuados. Los materiales de partida de las
férmulas IT, ITI Y Iv estén disponibles
comercialmente o se pueden preparar mediante una
variedad de rutas sintéticas conocidas en 1la
literatura.

Por ejemplc, los materiales de partida
utilizados son las arilalquilaminas de 1la férmula

(IT)

en donde R; es como se define anteriormente
y X es NH, O, CH; o S§.

Cuando X es O, las aminas de 1la férmula
(IT} se pueden preparar, por ejemplo, de acuerdo con

el proceso expuesto en la especificacidén de patente
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de los Estados Unidos No. 4,710 504. Cuando X es
CHz, los compuestos de la férmula (II) se pueden
preparar segin se describe en J. Med. Chem. 10
(1967) 856-859. Cuando X es S5, los compuestos de la
férmula (IT) se pueden preparar mediante la
descarboxilacié4n de la 3-(tianaften-3-il)-L-alanina
correspendiente.

Otros materiales de partida utilizados son

los compuestos de férmula (III)

O
Rl {
RJ
(I
en donde Rj es como se definié

anteriormente y R;; es OH o haldgeno.
Ademas, lcs materiales de partida

utilizados son compuestos de la férmula (IV)

0] Y
\Z
Ry~ R
R,” ’
R B
av)
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en donde R;-R; y Z son como se definieron
anteriormente e Y es O o NH. Loes compuestos de la
férmula (IV) se pueden preparar de acuerdo con los
métodos descritos en Tetrahedron 33 (1977) 1803-
1808, Andlogamente, se pueden utilizar los cloruros
dcidos correspondientes en lugar de las lactonas
(Y=0). Cuaﬁdo Ry ¥y Rs forman un anille, 1los

compuestos de la fdrmula (IV) se obtienen mediante

la reduccién parcial de sus anhidridos
correspondientes.
En general, 1los compuestos de la férmula

(I), en donde X es NH, O o S, se pueden preparar por
ejemplo, andlogamente © de acuerdo con el siguiente

esquema de reaccién 1:

268
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Esquema 1

en donde Ry, Ry;-R; y 2 son como se
definieron anteriormente.

De acuerdo con 1la ruta de reaccidén del
esquema I, la alguilacién de las aminas (II) con los
compuestos de la férmula (III) proporciona las
amidas (V) gque se convierten en las enaminas (VII)
via las beta carbolinas (V) mediante una reaccién
Bischler-Napieralski seguida por la formacién de un
anillo D al permitir que los compuestos de 1la
férmula (VI) reaccionen con 1los 1,3-dihaloalcanos

bajo condiciones basicas segin se describe en Gaz=z.
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Chim. Ital. 111 (1981} 257-267. En el ualtimo paso,
se obtienen los compuestos de la fdrmula (I)

1} mediante la oxidacié4n de las enaminas
(VII) utilizando yoduro de potasio, yoduro y aire o

2) mediante la reaccién de las enaminas
(VII) con formaldehido en presencia de una base
Hunig a 60°C.

Otra ruta por preparar los compuestoes de

férmula (I), en donde X es Nz, O, CHz2 o S, se ilustra

en el esquema 2

Esquema 2

(m awv)

290
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en donde X es N, O, CH; o S, Ri1-R; y Z son
como se definieron anteriormente.

En el esquema 2 las arilalquilaminas de la
formula (II), en donde X es NH, O, CH;, o 8§, se
hacen reaccionar con los compuestos de la férmula
{IV), o el clorurc Acido correspondiente, para
proporcionar las amidas (VIII) segun se describe en
Tetrahedron 33 (197%7) 1803-1808. La ciclizaciodn
Bischler-Napieralski de los intermediarios (VIII)
conduce a las enaminas (IX) que se convierten en los
compuestos de la férmula (I).

Los compuestos de férmula (I), en donde X
es NH, se pueden alquilar con los alquilhaluros en
presencia de una base adecuada a temperatura
ambiente (Heterocycles 27 (1988) 1179-1190) de

acuerdo con el sigquiente esquema 3:

Esquema 3

en donde Ri-R7 y 2 son como se definieron

anteriormente.

29 1
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Un método adicional para preparar 1los
compuestos de la férmula (I) se 1ilustra en el

esquema 4:

Esquema 4

Br N,
\ + O—>=
N =7
R, H
x

10 ‘ LB :i
¥ Y
R, H R, H
@D I .-
15
‘\ < > — N\
N — N
| x B "
R, R, R,
(9,411)) o
20 en que donde R; es que BOC y Ri, Rs y Rg son

como se definieron anteriormente.

En el esquema 4, la piridina se alquila con
bromuros de triptofile (X) para proporcionar las
sales de piridinio (XI) cuya reduccidén parcial

25 proporciona los compuestos de férmula (XII). La
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proteccién de los compuestos de la férmula (XII)
utilizando di-t-butildicarbonato bajo condiciones
bésicas proporciona los compuestos de la férmula
(XIIT). La reaccidén Polonovski-Potier de 1los
intermedios obtenidos y su ciclizacién wutilizando
MeOH/HCl proporciona los compuestos de férmula (I).
Un proceso edicional para la preparacidén de
los compuestos de la fdérmula (I), en donde X es O, S
o NH, Ri Y Ra-Rs son como se definieron

anteriormente, se muestra en el siguiente esquema 5:

Esquema 5

]
\ o N T
X Re X Rs
Rl m R4 RS R'l R4 R’

R. {+ isdmero)

R R, Rs

En el esgquema 5 la ciclizacidén oxidativa
del derivado (XIV) con acetato mercurico de acuerdo
con el método descrito en Heterocycles 32 (1991)

4B89-497 proporciona la enamina (XV) . Este
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intermedio se puede oxidar o se puede tratar con
formaldehido como en el esquema 1 o se puede reducir

con borohidruro de socdio para proporcionar loas
compuestos de la férmula (I).

Un método adicional para preparar 1los
compuestos de la férmula (I), en donde Rg¢ y Ry forman

un enlace, se ilustra en esquema 6:

Esquema 6:

N\ / (XVID) \ /
e —_—
X X
R, R, K, COOCH,CH,
(XVD) XV
I
X
R, g, CHOH
M

en donde X es NH y R3; es alquilo inferior.

Al aplicar el método descrito en J Org.
Chem. 52 (1987) 353-356, la reaccién hetero-Diels-
Alder de 3,4-dihidro-B-carbolina (XVI) con

diencéster (XVII), preparado mediante la reaccién

Wittig seguin se describe en Can. J. Chem. 65 (1987)
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670-682, proporciona los compuestos de la férmula
(XVITII), que luego se reducen a los alccholes de la
férmula (I).

Un método adicional para preparar los
compuestos de la fdérmula (I) se ilustra en esquema

7.

Esquema 7

(XIX)

en donde X, Ri, R3;, R7 y z son como se
definieron anteriormente. Ri2 puede ser H u OCH; y
Ri3 puede ser un grupo alquilo o arilo.

En esquema 7, los compuestos de la férmula
(XIX), cuando Rj;2 es H, se preparan, segin se
describe en J. Chem. Soc., Chem. Commun. (1995)
2317-2318, y los compuestos de 1la fdérmula (XIX),
cuando R;» es QOCH;, se preparan seguin se describe en
J. Chem. Soc. (C) (1871) 736-743. Los compuestos de
la férmula (XIX) se hacen reaccionar con reactivos
Grignard-para proporcionar los compuestos de férmula

{(I). Cuando R;z en la férmula (XIX) es H, el otro
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En el esquema 8 se muestra un método

novedoso para preparar ciertos compuestos de férmula

(I).

Esquema B8

- N.ﬂz
o
R: X _R, O R: X R: \rso

OMe

OMe
(XX) XXD
\_ /' ) 9 \
1 Ra R,, OMe Rl RS R
9041} (D

en donde X, Ri, Ri y =z son c¢como Sse
definieron anteriormente. Riqs es un grupe alquile
inferior.

En el esquema 8 la tetrahidropiridina (XX),
preparada de acuerdo con el método descrito en J.
Chem. Socc. (C) (1971) 736-743, se desprotona con una
base fuerte para proporcionar el anién (XXI). Este
anioén se alquila y posteriormente se cicliza con
acido para proporcionar los compuestos de la fdérmula

{XXII). La reduccién de (XXII) con LiAlH, luego
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produce los compuestos de la férmula (I).

La resclucién de los compuestos racémicos
de la férmula (I} se puede realizar, por ejemplo, al
convertir los compusstos de la férmula (I) en su
mezcla de sal de diasterecisémeros mediante la
reaccidén con Aacido OSpticamente activo tal como por
ejemplo, dcido D-tartédrico, dcido dibenzoil-D-
tartdrico, etc., y mediante la separacién de los
diastereoisdémeros mediante cristalizacién.

Es evidente par alguien con experiencia
que, en las reacciones anteriores, cualgquier

material de partida o intermediario se puede

proteger, si es necesario, de una forma bien
conocida en el campo guimico. Cualgquier
funcionalidad protegida, posteriormente se

desprotege de una forma habitual.

Se debe observar gque las rutas sintéticas
descritas anteriormante pretenden ilustrar la
preparacién de los compuestos de la invencidn y la
preparacidédn no pretende limitarse a las mismas, es
decir, también son posibles otros métodos sintéticos
gue estdn dentro del conocimiento general de alguien
con experiencia.

Los compuestos de la invencién se pueden

convertir, si se desea, en su forma de sal o éster
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farm%céuticamente aceptable utilizando métodos bien
conocidos en la té&cnica.

La presente invencidén se explicard con
mayor detalle mediante los siguientes ejemplos. Los
ejemplos 8e presentan {Gnicamente para fines de
ilustracidén y no limitan el alcance de la invencidn

definida en las reiv:ndicaciones.

EJEMPLO 1
1-Propil-4,9-dihidro-3H-P-carbolina
Se disolvieron 8.00 g (50.0 mmol) de
triptamina en 150 ml de acetato de etilo y se
agregaron lentamente 4.80 ml (52.0 mmol) de &acido n-
butirico. Después de reposar durante 4 horas a 0°C,
la mezcla de reaccibébn se filtré para proporcionar
12.30 g {(49.5 mmol) de butirato de triptamina, gque
se fundiéb. El fundido luego se calentd a 200°C se
mantuvo durante 30 minutos a esta temperatura. El
agua formada se retird utilizande un aparato Dean-
Stark. El fundido después del enfriamiento se mezcléd
con 120 ml de toluenon, se agregaron 23.5 ml (257.7
mmol) de oxicloruro de fésforo recién destilado y la
mezcla de reaccidén se llevé a reflujo durante 4
horas. La solucién Be evapord al vacioc y el aceite

oscuro sSe mezcld ccn solucidn al 20% de Acido



10

15

20

25

49

acético (3 x 50 ml). El =6lido se extrajo por
filtracién y la solucidn acuosa se hizo alcalina con
hidréxido de amonio al 25% bajo enfriamientc y ae
extrajo con diclorometano (3 x 50 ml). Las fases
orgdnicas combinadas se secaron scobre sulfato de
sodio, el agente de secado se extrajo por filtracidn
y el filtrado se evapor® para proporcionar el
compuesto del titulo, que se purificé mediante
cromatografia en columna (gel de silice,
diclorometano/metanol, 95:5).

NMR: 1.00 (t, 3H), 1.75 (m, 2H), 2.66 (t,
2H), 2.87 (t, 2H), 3.90 (t, 2H), 7.00-7.62 {(m, 4H),
8.94 (br s, 1H).

MsS: 212 (28%), 211 (12%), 197 (25%), 184

(100%), 169 (13%).

EJEMPLO 2
1-Isobutil-4,9-dihidro-3H-P-earbolina
Se repitié el procedimiento del ejemplo 1,
con la excepcidn de gue se utilizdé acido isovalérico
en lugar de dcido n-butirico.
NMR: 0.98 (d, 6H), 2.16 {(m, 1H), 2.54 (4,
2H), 2.86 ({(t, 2H), 3.3% (t, 2H), 7.00-7.62 (m, 4H),

8.60 {(br s, 1H).

MS: 226 (16%,, 211 (18B%), 184 (100%), 169

299
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(13%) .

EJEMPLO 3
1-Butil-4,9-dihidro-3H-PB-carbolina
Se repiti6é el procedimiento del ejemplec 1,

con la excepcién de gque se utilizd &cido n-valérico

en lugar de &acido n-butirico.

NMR: 1.00 (t, 3H), 7.00-7.62 (m, 4H), 8.64

(br s, 1H).

MS: 226 (18%), 211 (1B%), 184 (100%), 169

(14%) .

EJEMPLO 4

1-(2-Metil-butil) -4,9-dihidro-3H-f3-carbolina
Se repitidé el procedimiento del ejemplo 1,
con la excepcién de gue se utilizé Acido 3-

metilvalérico en lugar de acide n-butirico.

NMR: 0.84 (t, 3H), 0.87 (d, 3H), 7.05-7.60

{m, 4H), 12.2 (br s, 1H).

MS: 240 (9%), 225 (10%), 211 (10%), 185

(13%), 184 {100%), 183 (14%)}, 155 (24%).

EJEMPLO 5

1-Ciclohexilmetil-4,9-dihidro-3H-B-carbolina

Se repiti6é el procedimiento del ejemplo 1,
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con la excepcidn de que se utilizé dcido
ciclohexilacético en lugar de Acido n-butirico.

NMR: 1.0-1.9 {(m, 11H), 2.56 (d, 2H), 2.85
(m, 2H), 3.88 (m, 2H), 7.14-7.63 (m, 4H), 8.55 (br
s, 1H).

MS: 266 (8%), 185 (15%), 184 (100%), 183

{12%), 155 (17%).

EJEMPLO 6
1B-Isopropil-1,2,3,4,6,7,12,12bf-
octahidroindolo[2,3-alguinolizina
Se disolvieron 2.56 g {(11.5 mmol) de 4,9-
dihidro-1-isobutil-3-H-pirido(3,4-b]indol {ejemplo

2), 2 ml de N-etildiisopropilamina, y 1.35 ml (13.8

mmol) de l-bromo-3-cloropropanoc en 50 ml de
acetonitrilo. La mezcla se llevé a reflujo bajo
argén durante 8 horas. Después de la evaporacidn

del sBolvente, se agregarcon 20 ml de metanol y 1.3 g
(34.5 mmol) de borohidruro de sodio. La mezcla de
reaccién sBe agitd durante 1 hora a temperatura
ambiente y se agregaron entonces 20 ml de agua. La
mezcla de reaccidn se extrajo con diclorometanoc (3 x
50 ml). Las fases organicas combinadas se secaron
sobre sulfato de sodio, el agente de B8secado se

extrajo por filtracién y el filtrado se evaporé para
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proporcionar el ccmpuesto del titulo, que Be
purificé mediante cromatografia en columna (gel de
gsilice, diclorometanc/metanol, 95: 5).

NMR: 1.02 (br s, 6H), 7.11 (t, 1H), 7.18

.{¢, 1H), 7.35 {(d, 1H), 7.48 (d, 1H), 7.85 (br s,

1H) .
MS: 267 (100%), 253 {(20%), 197 (35%), 170

(30%), 169 (30%).

EJEMPLO 7

2-(la,2,3,4,6,7,12,12bpB-octahidroindolo[2,3~-

alquinolizin-1-il) -butan-2-ol

A una solucién de 190 mg (0.7 mmol) de 1-

(12,3,4,6,7,12,12b-oc-ahidro-indolo[2,3-
2lquinolizin-1-il) -etanocna {Tetrahedron Lett. 30
{(1989) 719-722) en 5 ml de diclorometano a -60°C se
agregaron a 0.11 ml (0.8 wmmol}) de bromuro de
etilmagnesio (1.0 Ad). La mezcla de reaccidn se
agité 30 minutos a esta temperatura y durante 2
horas a temperatura ambiente, Luego se agregd agua
(10 ml) y la mezcle de reaccién se extrajo con
diclorometano (3 x 50 ml). Las fases organicas
combinadas 98e secaron sobre sulfato de sodio, el
agente de secade se extrajo por filtracidén y el

filtrado se evapord para proporcionar el compuesto
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del titulo, que Be purificé mediante cromatografia
en columna (gel de silice, diclorometanoc/metanol,
95:5) .

NMR: 0.97 (t, 3H), 1.30 (s, 3H), 4.69 (br
s, 1H), 7.00-7.50 (m, 4H), 8.36 (br s, 1H).

MS: 297 (100%), 281 (30%), 269 (35%), 225

(28%), 197 (45%), 170 (35%), 169 (34%).

EJEMPLO 8
2-(le,2,3,4,6,7,12,12bPB-octahidroindolo[2,3-
alquinolizin-1-il)-propan-2-o0l
Se repitidé el procedimiento del ejemplo 7,
con la excepcidén de gque se utilizd bromurc de
metilmagnesio (exceso} en lugar de Dbromuro de
etilmagnesio.
NMR: 1.37 (s, 3H), 1.42 (s, 3H), 4.73 (br
g, 1lH}), 7.00-7.50 (m, 4H), 8.18 (br =, 1lH).
MS: 283 (100%), 267 (42%), 225 (33%), 197

(60%), 170 (50%), 169 (50%).

EJEMPLO 8

la-Isopropil-1,2,3,4,6,7,12,12bB-

octahidroindolo[2,3-alquinolizin-1-0l
(Compuesto A)

Se disolvieron 5.13 g (23.0 mmol}) de 4¢,9-
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dihidro-1-isobutil-3-H-pirido[3,4-b]lindol, 4 ml de
N-etildiisopropilamina, y 2.7 ml (27.6 mmol) de 1-
bromo-3-cloropropano en 100 ml de acetonitrilo. La
mezcla se llevé a reflujo bajo argdn durante 8
horas. La solucién oscura se concentrd a un aceite,
gue luego se tratd con hidréxido de sodio al 20%.
Después de 10 minutcs de agitacidn, la saclucidn se
extrajo con diclorometano (3 x 50 ml). Las fases
organicas combinadas se secaron 8sobre sulfato de
sodio, el agente de secado se extrajo por filtracién
v el filtrado se evaporé para proporcionar la
enamina correspondiente, gque se disolvié en 100 ml
de acetonitrilo. Se agregaron 7.0 g (27.6 mmol) de
yodo v 4.6 g (27.6 mmol) de yoduro de potasio. La
mezcla de reacciédn Be agité en la oscuridad bajo
aire durante 3 horas. Después de la evaporacidén del
solvente, se agregaron 50 ml de metanocl vy, con
enfriamiento, 2.6 g (69 mmol) de borohidruro de
sodio. La mezcla des reaccidén se agité durante 1
hora a temperatura ambiente y se agregaron entonces
20 ml de agua. La mezcla de reaccidn se extrajo con
diclorometanc (3 x S0 ml). Las fases orgénicas
combinadas 8e secaron sobre sulfatc de sodio, el
agente de secado se extrajo por filtracién y el

filtrado se evapord para proporcionar el compuesto
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del titulo, que se purificé mediante cromatografia
en columna gel de silice, diclorometano/metanol,
95:5) .

NMR: 0.47 (d, 3H), 0.90 (d, 3H), 3.48 (br
s, 1H), 7.00-7.50 {(m, 4H), 8.92 (br =, 1H).

MS: 284 (14%), 239 (13%), 171 (100%), 170

(16%), 169 (33%).

EJEMPLO 10
la-Etil-2a-metil-1,2,3,4,6,7,12,12bp-octahidro-
indolo[2,3-alquinnlizin-l-0l

(Compuesto B)

Se repitié el procedimiento del ejemplo 9,
con la excepcién de que se utilizé 4,9-dihidro-1-
propil-3-H-pirido([3,4-b] indol en lugar de 4,9-
dihidro-1-isobutil-3-H-pirido[3,4-b]indol Y se
utilizd 1,3-dibromobutanc en lugar de 1-bromo-3-
cloropropano.

NMR: 0.69 (t, 3H), 1.00 (4, 3H}, 3.20 (br
8, 1H), 7.00-7.60 (m, 4H), 9.04 (br s, 1H).

MS: 284 (5%), 267 (15%), 225 (100%), 210
{15%), 195 (15%), 182 (72%), 171 (41%), 170 (22%),

169 (32%).
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EJEMPLO 11
9-Fluoro-la-isopropil-1,2,3,4,6,7,12,12bB-
octahidro-indoleoc[2,3-2] quinelizin-l1l-o0l
Se repitidé el procedimiento del ejemplo 89,
con la excepcidn d; que 8e utilizd 6-fldor-1-
isobutil-4,9-dihidro-3H-pirido[3,4-b]lindol
(preparado a partir de 5-fluorotriptamina segin se
describe en el ejemplo 2) en lugar de 4,9-dihidro-1-
isobutil-3H-pirido[3,4-b] indol.
NMR: 0.45 (d, 3H), 0.89 (4, 3H), 3.32 (s,
1H}), 6.8-7.25 (m, 3H), 8.94 (br s, 1H).
MS: 302 (26%), 203 {(13%), 189 (100%), 161

(26%) .

EJEMPLO 12

1-s-Butil-1,2,3,4,6,7,12,12bp-octahidro-

indolo[2,3-alquinclizin-1-0l (mezcla de isdémeros)
(Compuesto ()

Se repitié el procedimiento del ejemplo 9,
con la excepcidén de gue se utilizé 1-(2-metilbutil) -
4,9-dihidro-3H-piride[3,4-blindol en lugar de 4,9-
dihidro-1-isobutii-3H~pirido[3,4—b]indol.

NMR: 0.48 (d, 3H, isdmero mayor), 0.69 (t,
i3H, isdémero menor), 0.82 {t, 3H, is6mero mayor),

0.92 (d, 3H, isdémero menor), 3.30 (e, 1H), 7.0-7.5



10

15

20

25

57

(m, 4H), 8.88 (br s, 1H, isdmero menor), 8.93 (br s,
1H, isémeroc mayor).
MS: 298 (23%), 172 (24%), 171 (100%), 170

(15%), 169 (23%), 143 (29%).

EJEMPLO 13

1-Ciclohexil-1,2,3,4,6,7,12,12bB-octahidro-

indolo[2,3-alquinolizin-1-0l

Se repitidé =21 procedimiento del ejemplo 9,

con la excepcidén de gue se utilizéd 1-
ciclohexilmetil-4,9-dihidro-3H-pirideo[3,4-blindol en
lugar de 4,9-dihidro-1-iscbutil-3H-pirido[3,4-
bl indol.

NMR: 3.35 (br s, 1H), 7.02-7.55 (m, 4H)},

8§.98 (br s, 1lH).
MS: 324 (21%), 172 (12%), 171 (100%), 170

(10%), 169 (15%), 143 (22%).

EJEMPLO 14
(lo-Isopropil-1,2,3,4,6,7,12,12bB-octahidro-
indolo[2,3-alquinolizin-1-il) -metanol

Se repitié el procedimiento del ejemplo 9,
con excepcidn de gque en lugar de la oxidacién
utilizando yodo y yoduro de potasio, la enamina

obtenida sBe tratd con formaldehido acuso al 40% y la
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mezcla de reaccidén se calent® a reflujo durante 3
horas y el solvente se evapord. El residuo se
diluyd con acetato de etilo y se lavdé con salmuera.
La fase orgénica se secd sobre sulfato de sodio, el
agente de secado se extrajo por filtracifén y el
filtrado se evapord para proporcicnar el compuesto
del tituleo, gque se purificd mediante cromatografia
en columna (gel de silice, diclorometano/metanol,
98:2}) .

NMR: 0.58 (br s, 3H), 0.82 (4, 3H), 3.07
{(br s, 1H), 3.62 (d, 1H), 4.13 (d, 1H), 7.00-~-7.50
(m, 4H), 9.41 (br s, 1H).

MS: 258 (100%), 297 (55%), 281 (60%), 170

(75%), 169 (52%).

EJEMPLO 15
(la-n-Propil-1,2,3,4,6,7,12,12bp3-
octahidroindolo[2,3-ag]lquinoclizin-1-il)-metanol
Se repitié el procedimiento del ejemplo 14,
con la excepcidén de que se utilizdé 4,9-dihidro-1-
butil-3-H-pirido[3,4-b]indol en lugar de 4,9-
dihidro-1l-iscbutil-3-H-piridol[3,4-b]indecl.
NMR: 0.81 (t, 3H), 3.34 (br s, 1H), 3.65

(d, 1H), 3.82 (d, 1H)}), 7.00-7.50 (m, 4H), 10.07 (br

s, 1lH).

8B
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MS: 298 {(100%), 297 (65%), 28B1 (67%), 170

(75%), 169 (52%).

EJEMPLO 16
(la-Metil-1,2,3,4,6,7,12,12bpB-
octahidroindolo[2,3-alquinolizin-1-il) -matanol
Se repitidé el procedimiento del ejemplo 14,
con la excepcidén dJde que se utilizé 1l-etil-4,9-
dihidro-3H-pirido[3,4-blindol en lugar de 4,9-
dihidro-1-isobutil-3H-pirido [3,4-b]indol.
NMR: 0.91 (s, 3H), 3.37 (br s, 1H}, 3.70
{(d, 1H), 3.76 (4, 1H), 7.0-7.6 {(m, 4H), 9.78 (br =,
1H) .
MS: 270 (97%), 269 (100%), 253 (53%), 197

(48%), 170 (68%), 169 (62%).

EJEMPLO 17
(la-Btil-1,4,6,7,12,12bPf-hexahidroindolo[2,3-
alguinolizin-1-il) -metanocl
Una mezcla de 0.34 g (2.0 mmeol) de 23,4-
dihidro-P-carbolina y 0.39 g (2.5 mmol) de 2-
etilpenta-2,4-dienocato de etilo en 5 ml de
clorcbenceno se llevd a reflujo durante 16 horas.

Bl golvente sge evapcrd y el residuo se sometid a

2
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cromatografia en columna (gel de silice,
diclorometano/metanol, 99:1) para proporcionar el
intermediario de éster. Este producto se redujo de

la forma wusual con hidruro de 1litio-aluminio en
tetrahidrofurano seco para proporcionar el compuesto
del titulo.

NMR: 0.82 (t, 3H), 3.69 (d, 1H), 3.70 (br
s, 1H), 3.90 (d, 1H), 5.42 (ddd, 1H), 5.97 (ddd,
1H), 7.0-7.5 (m, 4H), 10.02 (br s, 1H).

MS: 282 (31%), 171 {14%), 170 (100%), 169

(52%) .

EJEMPLO 18
2p-Metoxi-1,2,3, 4,6,7,12,12ba-octahidro-
indolo[2,3-alquinnlizina ¥y
2a-Matoxi-1,2,3,4,6,7,12,12ba~-octahidro-
indolo[2,3-a]lguinolizina

(Compuesto D)

Se disolvieron 1.16 g (14.7 mmol) de
piridina y 3.0 g (13.4 mmol) de bromuro de
tript6filec en 15 ml de dietiléter seco. La mezcla
de reaccidén se calenté con agitacién a 60°C hasta la
evaporacidén completa del solvente. La mezcla luego
se calentdé a 100°C durante 2 horas para proporcionar

la sal de bromuro de piridinic correspondiente.
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Esta ge disolvidé en 100 ml de metanol y se agregaron
1.52 g (40.1 mmol) de borohidruro de sodic en
porciones con enfriamiento. La mezcla de reacciédn
se agitd a temperatura ambiente durante 4 horas,
seguida por la adiciém de 20 ml de agua. La mezcla
de reaccidén se extrajo con diclorometano (3 x 30
ml) . Las fases orgdnicas combinadas se secaron
sobre sulfato de s2dio, el agente de secado se
extrajo por filtracidén y el filtrado se evapord. El
residuo se disolvié en 100 ml de diclorometanoc seco
y se agregaron 2.91 g (13.3 mmol) de dicarbonatc de
di-t-butilo Y 0.149 g (1.2 mmol ) de 4-
(dimetilamino)piridina. La mezcla de reaccidén se
agité durante 2 horas a temperatura ambiente bajo
argébn. El .solvente se evapord y el residuo se
purificé mediante cromatografia en columna (gel de
silice, diclorometano/metanocl, 98:2). El aceite
viscoso obtenido se disolviéd en 40 ml de
diclorometano y Be agregaron 2.54 g (13.3 mmol) de
mCPBA. La solucién se agitdé durante 2 horas a 0°C,
después de 1lo cual el solvente 8se evaporé y el
producto crudo se purificé mediante cromatografia en
columna (gel de silice, diclorometano/metancl, .98:2)
para proporcionar el Boc Np,-6xido.

A una solucidén agitada de 0.59 g (1.7 mmol)
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de Boc Np-oxide en 15 ml de diclorometano a 0°C se
agregaron lentamente 3.0 ml de anhidrido
trifluorcacético. El1 bafio de enfriamiento se retird
y la agitacién se continué durante 2 horas a
temperatura ambiente, después de lo cual el solvente
se evapord. Se agregd metancl saturade con gas de
cloruro de hidrégeno (20 ml) y la mezcla se llevd a
reflujo durante 2 horas. El trabajo alcalino y la
purificacién mediante cromatografia en columna (gel
de silice, diclorometanc/metanol, 98:2)
proporcionaron dos éterég.

2B-Metoxi-1,2,3,4,6,7,12,12ba-octahidro-

indolo[2,3-algquinolizina:

NMR: 1.54 (ddd, 1H), 3.24 (dd, 1H), 3.38
(dddd, 1H), 3.43 (s, 3H), 7.00-7.50 (m, 4H), 7.77
(br s, 1H).

MS: 256 (100%), 255 (Be6%), 255 (59%), 197

(35%), 169 (30%).

2a-Metoxi-1,2,3,4,6,7,12,12ba-octahidro-

indoleo[2,3-a]lgquinolizina:

NMR: 3.41 (s, 3H), 3.67 (br =, 1H), 3.68
({br d, 1H), 7.00-7.50 (m, 4H), 7.72 (br s, 1H).

MS: 256 (100%), 255 (7S%), 255 (70%), 223

{(45%), 197 (40%), 170 (45%), 169 (65%).

3L
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EJEMPLO 19
1-(1,20,3,4,6,7,12,12ba-0ctahidroindolo(2,3-
alquinolizin-2-il) -propan-1l-0l
A una solucién de 0.086 g (0.3 mmel) de
1,2,3,4,6,7,12,12b-octahidro-indolo([2,3-
@) quinolizin-2-carbaldehido (J; Chem. Soc. Chem.
Commun. 22 (1995) 2317-2318}) en 2 ml de
diclorometano a -60°C se agregaron 0.22 ml (1.7
mmol) de bromuro de etilmagnesio 1M. La mezcla de
reaccidén se agitd durante 4 horas bajo argdn. El
trabajo con hidréxido de sodio acuoso, seguido por
la extraccién con d:iclorometano, y la purificacidn
mediante cromatografia en columna (gel de silice,
diclorometanoc/metanocl, 98:2) proporcionaron el
compuesto del titulo.
NMR: 1.02 (t, 3H), 1.93 (br df 1H), 2.30
{br 4, 1H}, 6.8B0-7.40 [(m, 4H).
MS: 284 (95%), 283 (100%), 225 (80%), 169

(36%) .

EJEMPLO 20
(1,20,3.4,6,7,12,12ba-0Octahidroindole([2,3-
2l quinolizin-2-1il) -propan-2-ol

A una solucién de 88 mg (0.31 mmol) de
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metiléster del dcido l,2a,3,4,6,7,12,12ba-
octahidroindolo(2,3-2] -quinolizin-2-carboxilico en 3
ml de tetrahidrofurano seco se agregdé gota a gota 1
ml (3.0 mmol) de una 8solucidén de cloruro de
metilmagnesio {3 M en tetrahidrofurano). La
solucidén resultante luego se llevd a reflujo durante

90 minutos. La mezcla luego se trabajé comec en el

ejemplo 7 para proporcionar el alcohol crudo, que se.

purificé mediante cromatografia en columna (gel de
silice, diclorometano/metanol, 55:5) para
propoercignar el compuesto del titulo.

NMR: 1.20 (s, 3H), 1.25 (s, 3H), 3.28 (br
d, 1H), 7.0-7.5 {(m, 4H).

MS: 284 (Be%), 283 (65%), 225 (100%).

EJEMPLO 21
(1, 2a.,3,4,5,7,12,12bp-0Octahidroindolo[2,3-
2] quinolizin-2-il) -propan-2-¢ol
Como en el ejemplo 20, 8e llevaron a
reflujg durante 90 minutos 64 mg (0.23 mmol) de
metiléster del dcido 1,2a,3,4,6,7,12,12bB-
octahidroindolo[2,3-a) -quinclizin-2-carboxilico en 3
ml de tetrahidrofurano seco y 0.7 ml (2.1 mmol) de

una sgolucién de clorurc de metilmagnesio (3 M en
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tetrahidrofurano). El trabajo comc en lo anterior
proporciond, después de la cromatografia en columna
(gel de silice, diclorometano/metanol, 90:10), el
compuesto del titulo.

NMR: 1.1i7 (s, 3H), 1.18 (s, 3H}, 4.57 (br
s, 1H), 7.0-7.5 (m, 4H), B8.65 (br s, 1H).

MS: 284 (58%), 283 (53%), 225 (100%).

EJEMPLO 22
(2a-Btil-1,2,3,4,5,7,12,12ba-
octahidroindolo[2,3-alguinolizin-2-il) -metanol

A una solucién agitada de 0.36 g (3.6 mmol)

de diisopropilamina en 4 ml de tetrahidrofurano seco

a -50°C se agregaron 2.0 ml (3.6 mmol) de n-
butilitio (1.8 M en hexanos}. La mezcla se dejob
calentar hasta -30°C (15 minutos), después de 1lo
cual se enfrié a -70°C. A esta temperatura, se

agregaron 0.64 g (3.6 mmol) de hexametilfosforamida.
La agitacidén se continud durante 30 minutos a esta
temperatura, después de lo cual ge agregaron 0.42 g
(1.48 mmol) de .1-[2—(3-indoli1)eti11—1,2,5,6-
tetrahidropiridina-4-carboxilato de metiloc en 7 ml
de tetrahidrofurano. Después de agitar durante 20
minutos a -70°C, 1la ﬁezcla se dejd calentar hasta

-40°C (15 minutos). A esta temperatura, se
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agitacién se continad durante 1 hora. El bafio de
enfriamiento luego 8e retiré vy, después de 15
minutos adicionales, 1la mezcla se inactivé con
amoniaco al 5%. L,a capa acuosa 8e extrajo con
diclorometano (3 x 20 ml) y las capas organicas
combinadas se lavaron con agua. El secado sobre
sulfato de sodio, la filtracién y la evaporacidn del
solvente proporcionaron la enamina c¢ruda, gque se
digolvidé en 50 ml de metancl saturado con clorurao de
hidrégeno y la solucidn resultante se agitdé durante
16 horas a temperatura ambiente. El solvente se
evaporé y el residuo Be tratd con carbonato &acido de
sodio acuoso. Después de 1los procedimientos de
extraccidédn normales (diclorometano), el solvente se
evapord para proporcionar el producto crudo, gue se
someti a cromatogra£ia en columna (gel de silice,
diclorometano/metanol, 98:2) para proporcionar el
éster intermediario, metiléster del &cido 2a-etil-
1,2,3,4,6,7,12,12ba-octahidroindelo[2,3-

alquinolizin-2-carboxilico. Este compuestec luego se
traté con hidruro de litio-aluminio en
tetrahidrofurano sSeco en la forma habitual para
proporcionar, después de la cromatografia en columna

(gel de silice, diclorometano/metanol, 95:5), el

16
e
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alcohol del titule.

NMR: 0.9¢ (t, 3H}), 3.29 (d, 1H}, 3.43 (4,
1H), 3.52 (br 4, 1H), 7.0-7.5 {(m, 4H).

MS: 284 (100%), 283 (98%), 253 (33%), 197

5 (37%), 170 (33%), 163 (40%), 156 (34%).

EJEMPLO 23
(2a-Bt11-1,2,3,4,6,7,12,12bPB-octahidroindolo([2,3-
alquinolizin-Z-il)-metanol
10 Una solucién de 51 wmg (0.16 mmol) del
intermediario de é&s:ter obtenido en el ejemplo 22
(metiléster del &acido 2a-etil-1,2,3,4,6,7,12,12ba-
octahidroindolo{2,3-¢lquinolizin-2-carboxilico} en 4
ml de &dcido trifluorcacético se llevdé a reflujo bajo
15 argén durante 16 horas. El &cido se evapord y el
residuo se traté <con carbonato 4&cido de sodio
aACuoso. Después 1los procedimientos de extraccidn
normales (diclorometano} se obtuvo una mezcla cruda
{({20:80) de los dos diastdédmeros, metiléster del acido
20 2a-etil-1,2,3,4,6,7,12,12ba-octahidroindolo[2,3-
alquinolizin-2-carboxilico y metiléster del A&cido
2o.-etil-1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
alquinolizin-2-carboxilico. El 1dltimo isdémerc se

separ® mediante cromatografia en columna (gel de
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gsilice, diclorometano/metanol, 99:1}) y 1luego se
redujo de la manera habitual con hidruro de litio-
aluminio en tetrahidrofurano seco. La purificacién
como anteriormente luego proporciondé el alccheol del
titulo.

NMR: ©0.87 (t, 3H), 3.51 (4, 1H}, 3.78 (d,
1H), 7.0-7.5 {(m, 4H}.

MS: 284 (95%), 283 (100%), 253 (30%), 197

{30%), 170 (17%), 169 (23%), 156 (19%).

EJEMPLO 24

l1-{2-Btil-1,2,3,4,6,7,12,12ba-

octahlidroindolo[2,3-alquinolizin-2-il)-etanona vy

2-(2a-Etil1-1,2,3,4,6,7,12,12ba-

octahidroindolo[2,3-alguinclizin-2-il)-propan-2-

ol

Como en el ejemplo 20, ge llevaron a

reflujo durante la noche 230 mg (0.74 mmol) del
intermediario de é&ster obtenido en el ejemplo 22
(metiléster del a&acido 2a-etil-1,2,3,4,6,7,12,12ba-
octahidroindolol[2,3-a]lquinolizin-2-carboxilico) en
tetrahidrofurano seco (9 ml) y 3.7 ml (11.1 mmol) de
cloruro de metilmagnesio (3M en tetrahidrofurano).

El trabajo usual proporciond, después la



cromatografia en columna (gel de silice,
diclorometano/metancl, 98:2-95:5), una mezcla de dos

compuestos 5:1.

5 l1-(20-Etil-1,2,3,4,6,7,12,12ba-
octahidroindolo[2,3-c¢lquinclizin-2-il) -etanona:
NMR: 0.82 (t, 3H), 2.14 (s, 3H), 3.44 (br
d, 1H), 7.05-7.50 (m, 4H), B8.05 (br =&, 1H).
MS: 296 (83%), 295 (62%), 253 (100%), 184

10 {95%) .

2-{2a-BEtil-1,2,3,4,6,7,12,12ba-
octahidroindolo[2,3-alquingolizin-2-il) -propan-2-ol:
NMR: 1.05 (t, 3H), 1.24 (s, 6H), 2.42 (br
15 * d, 1H), 7.05-7.50 (m, 4H), 7.88 (br s, 1lH}.

M3: 312 (48%), 311 (37%), 253 (100%).

EJEMPLO 25
1-(2a-Etil-1,2,3,4,6.7,12,12ba-
20 octahidroindolo[2,3-alquinolizin-2-1il) -etano
La cetona obtenida en la reaccidén anterior
se redujo con borohidruro de sodio en metanol de la
forma habitual para proporcionar el alcochol del

titulo comoc una mezcla inseparable de diastémeros.

2343



10

15

20

25

70

NMR: 0.5%55 (t, 3H, menor), 1.18 (t, 3H,
mayor), 3.61 (g, 1H, menor), 3.67 (g, 1lH, mayor).

MS: 298 (100%), 297 (64%), 253 (87%).

EJEMPLO 26

2.3,4,5,7,8,13,135-0ctahidro-1H-

azepino[l’,2°:1,2)pirido[3,4-b]indol
{(Compuesto E)

A una solucién de 0.20 g (1.2 mmol) de
triptamina en 5.0 ml de xilenc se agregaron 0.14 g
(1.2 mmol}) de e-caprolactama. La mezcla se llevdé a
reflujo durante 7 horas. Después de la evaporacidn
del solvente, el residuo se disolvidé en 5.0 ml de
tolueno, 8e agregaron 0.65 ml de oxicloruro de
fSsforo recién destilado y la mezcla de reaccién se
llevé a reflujo durante 9 horas. La solucidén se
evapor® al vacio y el residuo se mezcld® con una
golucidén de Acido acético al 20% (3 x 10 ml). El
sdlido se extrajo por filtracién y 1la solucién
acuosa se hizo alcalina (pH 11) con hidrbéxido de
amonio al 25% bajo enfriamiento y se extrajo con
diclorometano (3 x 20 ml). A las capas organicas
combinadas se agregaron 6.0 ml de hidréxido de sodio
4 M vy esta mezcla se llevd a reflujo durante 1 hora.

La fame orgénica se secd sobre sulfato de sodic, el
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agente de secado Be extrajo por filtracién y el
filtrado se concentrd para proporcionar un aceite,
que se disolvidé en 30 ml de metanol. A la solucién
enfriada se agregaron 0.2 g (5.6 mmol) de
borohidruro de sodio. La mezcla se agité a
temperatura ambiente durante 1 hora. Se agregd agua
lentamente y la mezcla de reaccidén se extrajo con
diclorometanc (3 x 20 ml). Las fases orgéanicas
combinadas se secaron 8obre sulfatoc de sodio, el
agente de secado 8e extrajo por filtracidén y el
golvente se evapord para proporcionar el compuesto
del titulo, gque se purificdé mediante cromatografia
en columna {(gel de silice, diclorometano/metanol,
95:5) .

NMR: 4.03 (br 4, 1H), 7.11-7.46 (m, 4H),
B.05 {(br s, 1H).

Ms: 240 (52%), 239 (100%), 198 (10%), 170

(24%) .

EJEMPLO 27
la-Btil-12-metil-1,2,3,4,6,7,12bp-
octahidroindolo[2,3-alquinolizin-1-0l1
A una solucidén de 0.05 g (0.1 mmoles} de
la-etil-1pB-hidroxi-1,2,3,4,6,7,12,12bpB-

octahidroindolo{2,3-a]lquinolizina y 0.05 g (0.9

224
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mmoles) de KOH en 1..0 ml de acetona Se agregaron
0.02 ml (0.3 mmoles) de yodometano. La mezcla de

reaccién se agitdé a temperatura ambiente durante 1
hora. Se agregd lentamente agua y la mezcla de
reaccién se extrajo con diclorometano (3 x 20 ml).
lLas fases orgdnicas combinadas se secaron sobre
sulfato de sodio, el agente de secadc se extrajo por
filtracidn Y el filtrado se evapord para
proporcionar el compueste del titulo, que se
purificé mediante cromatografia en columna (gel de
silice, diclorometanc/metanol, 95:5).

NMR: 0.71 (t, 3H), 1.01 {(m, 2H}), 3.59 ({(br
s, 1H), 3.72 (s, 3H), 7.00-7.50 (m, 4H}.

MS: 284 (21%), 283 (100%), 185 (60%), 170

(10%) .

EJEMPLO 28
la-Etil-12-etil-1,2,3,4,6,7,12bP-octahidro-
inaolo[2,3-a]quinolizin-1-ol
Se repitid el procedimiento del ejemplo 27,
con la excepcién de que ge utilizé yodoetanc en
lugar de yodometano.
NMR: 0.71 (t, 3H), 1.00 (m, 2H), 1.07 (t,
3H), 3.60 (s, 1H), 4.20 {(m, 1H), 4.64 (m, 1H), 7.00-

7.50 {m, 4H).

32
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MS: 298 (29%), 297 (19%), 199 (100%), 171

(33%) .

EJEMPLO 29
la-Metil-1,3,4,5,6,11lb-hexahidro-2H-11l-0oxa-4a-
aza-benzola] flucren-1- ol

A una solucién de 0.48 g (3.0 mmol) de 2-

(3-benzo[b] furanil)etilamina en 5.0 ml de xileno se

agregaron 0.34 g (3.0 mmo1l) de oa-metil-&-
valeroclactona. La mezcla se llevd a reflujo durante
7.5 horas. Después de la evaporacién del solvente

el residuo sBe disolvidé en 6.0 ml de tolueno, se
agregaron 0.72 ml de oxicloruro de fésforo recién
destilado y la mezcla de reaccidén se llevd a reflujo
durante 11 horas. La soclucién se evapord al vacio y
el aceite obtenidc Be mezelé con una s8olucién de
dcido acético al 20% (3 x 20 wml). El sélido se
extrajo por filtracién y la solucidédn acuosa se hizo
alcalina (pH 11) con hidréxido de amonio al 25% baja
enfriamiento y se extrajo con diclorometano (3 x 20
ml}) . A las fases organicas combinadas se agregaron
12.5 ml de hidréxido de sodio 4 M y esta mezcla se
llevé a reflujo durante 1 hora. La fase orgénica se
secd sobre sulfato de sodio, el agente de secado se

extrajo por filtracidn y el filtrado se concentrd

22
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para proporcionar la enamina correspondiente, que se
0xidd como se describhid en el ejemplo 9.

NMR: 1.18 (s, 3H), 3.25 (br d4, 1H), 7.10-
7.50 {(m, 4H).

MS: 257 (25%), 242 (10%), 172 (100%).

EJEMPLO 30
(la-Metil-1,3,4,5,6,11bP-hexahidro-2H-~1l-oxa-4a-
aza-benzo[al flucren-1-il) -metanel
Se repitid el procedimiento del ejemplo 239,
con excepcién de que a la enamina formada, se agregd
lentamente formaldehido acuoso al 40%. La mezcla de
reaccidén se llevd a reflujo durante 3.5 horas y el
solvente se evapord. El residuo 8se diluyd con
acetato de etilo y se lavé con salmuera. La fase
organica se secd sobre sBulfato de sodio, el agente
de secado se extrajo por filtracién y el filtrado se
evapord para proporcionar el compuesto del titulo,
gue se purificé mediante cromatografia en columna
{(gel de silice, diclorometano/metanol, 98:2).
NMR: 0.89 (s, 3H), 3.40 (br e, 1H), 3.62
(d, 1H), 4.29% (d, 1H), 7.10-7.50 {(m, 4H).
Ms: 271 (69%), 270 (100%), 198 (45%), 171

(52%), 170 (60%).
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EJEMPLO 31
la-Igopropil-1,3,4,5,6,11b-hexahidro-2H-1l-oxa-
4a-aza-benzofa] fluoren-1-0l
Se repitié el procedimiento del ejemplo 9,
5 con la excepcidn de que se utilizéd 2-(3-
benzo[b] furanil)etilamina en lugar de triptamina.

NMR: 1.00 (m, 6H}, 7.25 (m, 2H), 7.44 (m,

2H) .
MS: 285 (23%), 242 (10%), 198 (10%), 186
10 (23%), 172 (100%).
EJEMPLO 32
la-Etil-1,3,4,5,6,11bB-hexahidro-2H-1l-oxa-4a-
aza-benzo[a] fluoren-1l-ol
15 Se repitidé el procedimiento del ejemplo 29,

con 1la excepcién de que sge utilizé «a-etil-5-
valerolactona en lugar de a-metil-d-valerolactona.
NMMR: 0.73 (t, 3H), 3.22 (br s, 1H), 7.00-
7.30 {(m, 2H), 7.40-7.55 (m, 2H).
20 Ms: 271 (15%), 186 (18%), 173 {(11%}, 172

(L00%), 170 (28%).
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EJEMPLO 33
(la-Etil;1,3,4,5,6,llhﬂ-hexahidro-ZH-11-oxa-4a-
aza-benzo[az)] fluoren-1-il) -metancl
Se repitié =21 procedimiento del ejemplo 30,
con la excepcién de que s8e utilizdé a-etil-5&-

valerolactona en lugar de a-metil-d-valerolactona.
NMR: 0.62 (t, 3H), 3.48 (br s, 1H), 3.52
(d, 1H}, 4.06 (d, 1E), 7.00-7.30 {(m, 2H), 7.40-7.55
{m, 2H).
MS: 285 (56%), 284 (100%), 268B (19%), 198

(36%), 172 (20%), 171 (44%), 170 (54%).

EJEMPLO 34
5,6,7,7a,11,11b,12-Decahidro-6a,12-diaza-
indeno[l,2-a] fluoren-lla-ol
Se repitid el procedimiento del ejemplo 29,
con la excepcidn de gue en lugar de 2-{(3-
benzo [b) furanil)etilamina y o-metil-&-valerolactona,
ge utilizaron triptamina y hexahidroisobenzofuran-i-
ona.
NMR: 4.45 (br d, 1H), 7.00-7.60 (m, 4H),
9.11 {(br s, 1lH).

MS: 296 (B%), 143 (100%), 130 (81%).

220 2
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EJEMPLO 35

1,2,3,4,4a,5,6,7,8,13-Decahidro-6a,l3-diaza-~

indeno[1l,2-¢] fenantreno

A una solucién de 0.356 g (1.26 mmol) de N-

[2-{3-indolil)etil)]decahidroisoguinolina en 20 ml
de etanol se agregd una solucidn de 1.6 g de acetato
mercirico y 1.88 g de sal disédica del acido
etilendiamintetra-acético dihidratada en 40 ml de
agua y la mezcla resultante se 1llevd a reflujo
durante 3 horas. La mezcla enfriada se hizo bédsica
con amoniohidréxido diluido (pH 11) y luego se
extrajo con diclorometano (3 x 30 ml). Las capas
orgadnicas combinadas se secaron scbre sulfato de

sodio, se filtraron y el solvente se evapord para

proporcionar 1la enamina cruda {mezcla de
regioisémeros), que se utilizdé directamente en el
siguiente paso (véase el ejemplo 36). La enamina

pura 8se podria obtener mediante cromatografia en
columna (gel de silice,

diclorometano/metanol/trietilamina, 98:1:1).
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EJEMPLO 36

2,3,4,4ap,5,6,7,8,13,13b3-Decahidro-1H-6a,13-

diaza-indeno[l1l,2-c¢] fenantren-13cf-o0l
(Compuesto F)

Como en el ejemplo 9, 0.42 g (1.51 mmol) de
la enamina cruda proveniente del ejemplo 35 se tratd
con 0.21 g de yoduro de potasio y 0.32 g de yodc en
30 ml de acetonitrilo. Después de la reduccidédn con
0.29 g de borohidrurc de sodio en 30 ml de metanol,
el producto crudo se purificd mediante cromatografia
en columna (silice, diclorometano/metanol, 99:1)
para proporcionar el alcohol puro.

NMR: 3.18 (br s, 1H), 7.0-7.55 (m, 4H),
9.18 (br s, 1H).

MSs: 296 (25%), 295 {(10%), 185 (15%), 171

(100%) .

EJEMPLO 37
(2,3,4,4ap.5.,6,7,8,13,13bB-Decahidro-1H-6a,13-
diaza-indeno({l,2-¢] fenantrenil)-13¢cf-metanol
Una so0lucidén de 150 mg (1.51 mmol} de 1la
enamina pura antericr (proveniente del ejemplo 35},
2 ml de formaldehido acuoso al 36% y 0.2 ml de N-
etildiisopropilamina en 10 ml de acetonitrilo se

llevé a reflujo durante 3 horas. Después del
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trabajo el productce crudo se purificé mediante
cromatografia en columna {gel de gilice,
diclorometano/metanocl, 98:2) para proporcionar el
alcohol puro.

NMR: 3.29 (br s, 1H), 3.98 (d, 1H), 4.17
{d, 1H), 7.0-7.5 (m, 4H), 10.05 {(br s, 1H).

MS: 310 (88%), 309 (100%), 293 (34%), 197

(67%), 184 (35%), 170 (90%), 169 (77%).

EJEMPLO 38
33,40-Dimetil-1,2,3,4,6,7,12,12bpB-octahidro-

indolo[2,3-algquinclizina

A una solucidn de 0.422 g (1.65 mmol) de N-
[2'-(3’-indolil)etil)j-2,3-dimetilpiperidina en 25
ml de etancl se agregaron 2.1 g de acetato mercirico
Y 2.46 g de gal disddica de dcido
etilendiamintetracético dihidratada en 50 ml de agua
¥y la mezcla resultante se llevd a reflujo durante 3
horas. La mezcla enfriada se hizo bisica con amonio
hidréxido diluido b4 luego Be extrajo con
diclorometano. El secado sobre sulfato de sodio, la
filtracién Yy la evaporacién del solvente
proporcionaron la enamina c¢ruda, que sBe digolvid en
30 ml de metanol y se enfrid con un bafio helado. Se

agregaron unas cuantas gotas de 4Adcido acético

225
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seguidas por 0.322 g de borohidruro de sodio en
porciones. Después de agitar durante 1.5 horas, 1la
mezcla 8s8e trabajé de la forma habitual ©para
proporcionar el producto crudo, gue se purificé
mediante cromatografia en columna {(gel de silice,
diclorometano/metanol 98.5:1.5).

NMR: 0.89 (4, 3H), 0.96 (d, 3H}, 3.76 (br
d, 1H), 7.0-7.5 (m, 4H), 7.71 (br s, 1H).

MS: 254 (95%), 253 (100%), 239 (30%), 170

(31%), 169 (36%).

EJEMPLO 39

Btiléster del &dcido (la-etil-1,2,3,4,6,7,12,12bP-

octahidroindolo[2,3-alquinolizin-1-ilmetoxi) -

acético

Una sclucién de 0.02 g (0.07 mmol) de (1B-

etil-1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-1-il) -metancl (Gazz. Chim. Ital. 111
(1981} 257-267) en N,N-dimetilformamida-tolueno (1
ml, 1:1) se agregd a 6.8 mg (0.28 mmol) de hidruro
de sodio, lavado previamente con ﬁeptano. La mezcla
de reaccidn se agitdé a temperatura ambiente durante
1 hora y luego se agregd gota a gota bromoacetato de

etileo (0.009 ml, 0.084 mmcl) en tolueno {1 ml). La
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agitacidén se continud durante 3 horas a temperatura
ambiente. Se agregd lentamente agua y la mezcla de
reaccidn Be extrajo con diclorometano (3 x 20 ml}.
Las fases orgdnicas combinadas se secaron sobre
sulfato de sodio, el agente de secado se extrajo por
filtraéién Yy el filtrado se evapord para
proporcionar el compuesto del titulo, qgue se
purificd mediante cromatografia en columna (gel de
gilice, diclorometano/metanol, 5:5).

NMR: ©0.61 ({(t, 3H), 1.28 (t, 3H), 3.49 (8,
1H), 4.25 (d, 1H), 4.30 (g, 2H), 4.55 (d, 1H), 6.93
(t, 1H), 7.03 (t, 1H), 7.35 (4, 1H), 7.38 (4, 1H),
10,64 (s, 1H).

MS: 370 (40%), 369 (30%), 283 (12%), 267

(100%), 197 (12%), 17¢ (12%), 1869 (1l6%).

EJEMPLO 40
5,6,7,7aB,8,9,10,11,11af,11ba-Decahidro-12-oxa-
6a-aza-indeno[l,2-a] £luoreno

A una solucidén de 0.70 g (0.43 mmol) de 2-

(3-benzo[b] furanil)et:lamina en 30 ml de

" clorobenceno se agregaron 0.13 g (0.87 mmol) de

anhidrido cigs-1l,2-ciclohexandicarboxilico. La
mezcla se irradid en un horno de microondas (1000 W,

T=130°C) durante 30 minutos. El clorobenceno se

W
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remplaz6 por etancl (5 ml) y se agregaron B82.7 mg
(2.18 mmol) de borohidruro de scdio. La mezcla se
agité a temperatura ambiente durante 18 horas,
después de lo cual s=2 agregé agua y el producto se
aisld de 1la forma habitual. Se agregd @&cido
trifluorcacético (0.12 ml, 1.53 mmol) en

diclorometanc (10 ml) y la mezcla de reaccidén se

agitd durante 2 horas a temperatura ambiente. El
trabajo alcalino (hidréxido de sodio 4 M),
proporcioné el intermediario de amida, gue se
disolvié en dietiléter (15 ml), se agregé 0.1 g

(2.63 mmol) de hidruro de litio-aluminio y la mezcla
de reaccidén se llevé a reflujo durante 1.5 horas.
Se agregd lentamente agua bajo enfriamiento.
Después de los procedimientos normales de
extraccidn, el producto crudo se purificd mediante
cromatografia en columna {gel de ailice,
diclorometano/metancl, 90:10).

NMR: 1.77 {(m, 2H), 2.07 {m, 1H), 2.29 (m,
1H), 2.48 (m, 1H), 3.04 {(m, 1H), 3.20 (m, 1H), 4.13
{s, 1H), 7.18-7.50 (m, 4H).

MS8: 267 (46%), 266 (100%), 185 (52%), 170

(12%) .

3L
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EJEMPLO 41
1-Matil-1c,3,4,6,11bf-hexahidro-2H-11-0oxa-4a-aza-
benzo [a) fluoreno

(Compuesto G)

Se repitid el procedimiento del ejemplo 26,
con la excepcién de gue se utilizaron oa-metil-5-
valeroclactona y 2-(3-benzo[b]furanil)etilamina en
lugar de g¢-caprolactama Y triptamina,
respectivamente.

NMR: 0.88 (d, 3H), 3.34 (br s, 1H), 7.189-
7.43 (m, 4H).

M5: 241 (40%), 240 (50%), 226 (100%), 198

{10%), 170 (68%), 170 (24%).

EJEMPLO 42

(1-Hidroximetil-1,3,4,5,6,11b-hexahidro-~-2H-11-

oxa-4a-aza-benzo[a]liluoren-1-il] -metanol
Se-repitié el procedimiento del ejemplo 41,

con la excepcién de que se utilizé 6-valeroclactona

en lugar de a-metil-d-valerolactona, y la enamina
obtenida se traté 2zon formaldehido comoc en el
ejemplo 14.

NMR: 3.30 (d, 1H), 3.76 (d, 1H), 3.79 (4,

1H), 3.82 (s, 1H), 4.31 (d, 1H), 7.18-7.50 (m, 4H).
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MS: 287 (56%), 286 (60%), 270 (40%), 256

{(100%), 198 (34%), 172 (26%), 170 (S4%).

EJEMPLO 43

1-Metoximetil-la-metil-1,3,4,5,6,11bp-hexahidro-

2H-1ll-oxa-4a-aza-benzo[a] fluoreno

Una soluciér: de 173.1 mg (0.64 mmol) del

alcohol descrito en el ejemplc 30 en 5 ml de
tetrahidrofurano se agreg6 a 153.0 mg (6.38 mmecl) de
hidru;o de sodio, lavado previamente con heptano.
La mezcla de reaccidn se agitdé a 35°C durante 1 hora

seguido por la adicién gota a gota de una solucidn

de 0.04 ml (0.64 mmol) de yodometano en
tetrahidrofurano (5 ml). La agitacién se continud
durante 1 hora. Se agregf lentamente agua y 1la

mezcla de reaccifén se extrajo con diclorometanoc (3 x
20 ml). Las fases orgénicas combinadas se secaron
sobre sulfato de sodio, el agente de secado se
extrajo por filtracidéa y el filtrado se evapord para
proporcionar el compuesto del titulo, que se
purificd mediante cromatografia en columna (gel de
gilice, diclorometano/metanocl, S0:10).

NMR: 0.74 (e, 3H), 3.29 (s, 3H), 3.36 (d,
1H), 3.89% (4, 1H),-7.20-7.52 {m, 4H).

¥Ms: 285 (80%), 284 (100%), 270 (20%), 254

22}
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(98%), 198 (35%), 171 (82%), 170 (70%).

EJEMPLO 44

2,3,4,4ap,5.,6.,7,8,13bB,13¢cp-Decahidro-1H-13-oxa-

fa-aza-indeno[l,2-c] fenantreno b4

2,3,4,4apB,5,6,7,8,13ba,13cPf-decahidro-1HE-13-0xa-

6a-aza-indeno[l,2-c] ferantrenc

Se repitid el procedimiento del ejemplo 41,

con la excepcidn de gque se utilizdé cis-octahidro-
isocromen-l-ona en lugar de o-metil-&-valerolactona.
Loa dos isOmeros se separaron mediante cromatografia

en columna (gel de gilice, acetato de etilo/heptano,

70:30) .

2,3,4,4aB,5,6,7,8,13bf3,13¢cf-Decahidro-1H-
l13-oxa-6a-aza-indeno[l,2-c¢] fenantreno:

NMR: 3.28 (s, 1H), 7.17-7.53 (m, 4H).

MS: 281 (40%), 280 (100%), 238 (15%), 198

(12%), 170 (24%).

2,3,4,4aB,5,6,7,8,13ba, 13cB-decahidro-1H-
l3-oxa-6a-aza-indeno[l,2-c] fenantreno:
NMR: 2.75 (d, 1H), 7.15-7.43 {(m, 4H).

MS: 281 (38%), 280 (100%), 198 (16%), 170
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EJEMPLO 45

hexahidro-2H-1ll-oxa-4a-aza-benzol[a] fluoreno-1-
carboxilico
A una mezcla de 0.375 g (2.33 mmol) de 2-
(3-begzo[b]furanil)etilamina y trietilamina (0.97
ml, 7.0 mmol) en diclorometanoc (3 ml)] BsBe agregaron
0.56 g (2.33 mmol) de cloruro de 5-cloro-2-
etoxicarbonil-2-metilvaleroilo (preparado de acuerdo
con el proceso descrito para el derivado de 2-etilo
correspondiente en J Org. Chem. 45 (1980) 32-34) en
diclorometano (4 ml} . Después de agitar a
temperatura ambiente durante 45 minutos, se agregd
agua y la mezcla se extrajo con diclorometano. El
secado sobre sulfato de sodio, la filtracidén del

agente de s8secado y 1la evaporacibédn del solvente

proporcionaron la amida cruda, gque se purificé
mediante cromatografia en columna (acetato de
etilo/heptano, 1:1). La amida pura (0.3 g, 0.82

mmol) s8e disclvidé en tolueno (3 ml) y se agregaron
0.38 ml (4.1 mmol) de oxicloruro de fésforo. La
mezcla se llevd a reflujo durante 2 horas, después

lo cual se evapord a sgeguedad. El residuo se



10

15

20

25

353’ ..
87
disolvié en metanocl (3 ml) y se agregaron en
porciones 57 mg (1.5 mmol) de borohidruro de sodio.
Después de agitar a temperatura ambiente durante 1
hora, se agregd agua y la mezcla se extrajo con
acetato de etilo. El secado sobre sulfato de sodio,
seguido por filtracidn y evaporacidén proporcionaron
el éster crudo que e purificsd mediante
cromatografia en columna (gel de silice, acetato de
etilo/heptano, 1:1).
NMR: 0.65 (t, 3H), 1.5% (s, 3H), 3.30 (br
s, 1H), 7.16-7.50 {(m, 4H).
MS: 313 (70%), 312 (100%), 284 (22%), 240

(32%), 198 (80%), 171 (35%), 170 (95%).

EJEMPLO 46
l1-Etoximetil-la-metil-1,3,4,5,6,1l1lbp-hexahidro-
2H-1ll-coxa-4a-aza-benzo[az) fluorenc
Se repitid el procedimiento del ejemplo 43,
con la excepcién de gque 8e utilizd yodoetano en
lugar de yodometano.
NMR: 0.74 (e, 3H), 1.17 (t, 3H), 3.37 (s,
1H), 3.38 (d, 1H), 3.534 (g, 2H), 3.96 (d, 1H), 7.10-
7.60 (m, 4H).
MS: 259 (70%), 298 {92%), 270 (40%), 254

(100%), 198 (34%), 171 (B86%), 170 (72%).
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EJEMPLO 47
{la-Metil-1,3,4,5,6,1llba-hexahidro-2H-1l-oxa-4a-
aza-benzo[a] fluorean-1-il) -metanol
A una suspensidn de 0.31 g. {(8.23 mmol} de
hidruro de 1litio-aluminio en tetrahidreofuranoc seco
(10 ml), se agregaron 0.86 g (2.74 mmol} del é&ster
descrito en el ejemplo 45 tetrahidrofurano seco (10

ml). La mezcla de reaccidén se 1llevé a reflujo

"durante 1 hora. Se agregd lentamente agua y la

mezcla de reaccidédn se extrajo con acetato de etilo
(3 x 20 ml). Las fases orgdnicas combinadas se
gsecaron sobre sulfato de sodio, se filtraron y el
filtrado se evapord para proporcionar el producto
deseado, gque se purificé mediante cromatografia en
columna (gei de s8ilice, acetato de etilo/heptano,
50:50) .

NMR: 1.30 (8, 3H), 2.98 (br s, 1H), 3.21
{d, 1H), 3.6% (d, 1H), 4.33 (s, 1H}, 7.15-7.55% (m,
4H) .

Ms: 271 (52%), 270 (100%), 198 (34%), 172

(20%), 171 (44%), 170 (66%).

38
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EJEMPLO 48
(la-Metil-1,2,3,4,6,7,12,12ba-
octahidroindeno[2,1-alquinolizin-1-il) -metanol

Se repitieron los procedimientos descritos

en los ejemplos 45 y 47, con la excepcidn de gue se

utilizé 2-(3H-inden-1-il}-etilamina en 1lugar de 2-

(3-benzo (bl furanil)etilamina.
NMR: 0.82 (s, 3H), 32.07 {(br s, 1H), 3.23

{(d, 1H), 3.39 (4, 1H), 3.52 (4, 1H), 3.70 (d, 1H),

- 7.05-7.35 (m, 4H).

MS: 269 (43%), 268 (100%), 252 (29%), 196

(36%), 168 (40%).

EJEMPLO 49
Metiléster dal dcido laa-etil-1,3,4,5,6,11ba-
hexahidro-2H-1l-oxa-4a-aza-benzo[a]l fluoreno-1-
carboxilico
Se repitibd el procedimiento del ejemplo 45,
con la excepcidn de gque s8se utilizdé cloruro de 5-
cloro-2-etoxicarbonil-2-etilvaleroilo en lugar de
cloruroc de S-cloro-2-etoxicarbonil-2-metilvaleroilo.
NMR: 0.90 (t, 3H), 6.90-7. 58 (m, 4H).
MsS: 327 (72%), 326 ({(100%), 312 (20%), 298

(20%), 254 (30%), 198 (54%), 172 (60%), 170 (90%).
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EJEMPLO 50

l1-Metoximetil-la-metil-1,3,4,5,6,1llba-hexahidro-

2H-ll-oxa-4a-aza-benzo[a] fluocreno

Se repitid el procedimiento del ejemplo 43,
con 1la excepcién de gque 8e utilizd el alcohol
descrito en el ejemplo 47 como el compuesto de
partida.

NMR: 1.44 (s, 3H), 2.99 (d, 1H), 3.15 (br
s, 1H), 3.22 (s, 3H), 3.70 (4, 1H), 7.18-7.50 (m,
4H) .

MS: 285 (84%), 284 (100%), 270 (14%), 254

{(92%), 198 (34%), 171 (74%), 170 (50%).

EJEMPLO 51
(la-Etil-1,3,4,5,6,11ba-hexahidro-2H-11-oxa-4a-
aza-benzo[al]l £luoreno-1-il)-metanol
Se repitid el procedimiento del ejemplo 47,
con la excepcidn de que se utilizd el é&ster descrito
en el ejemplo 49 como el compuesto de partida.
NMR: 1.00 (t, 3H), 2.93 (m, 2H), 3.29 (8,
1H), 7.15-7.60 (m, 4H}.
MS: 286 (90%), 285 (68%), 284 (100%), 268

(16%), 198 (22%), 171 (22%), 170 (36%).
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EJEMPLO 52
Metiléster del @&cido 1-P-Hidroximetil-l-metil-
1,2,3,4,6,7,12,12bpB-octahidro-indolo[2,3-
alquinolizin-6B-carboxilico
Se repitié el procedimiento para . la
preparacidn de (Lp-etil-1,2,3,4,6,7,12,12bpB-
octahidro-indeolo[2,3-algquinolizin-1-il) -metanol
(Gazz. Chim. Ital. 11t (1981) 257-267}, con la
excepcién de gque @ge utilizé metiléster de L-
triptofano en lugar de triptamina.
NMR: 0.74 (s, 3H), 3.35 (s, 3H)}, 3.46 {(d,
1H), 3.97 (4, 1H), 4.38 (br s, 1H), 7.00-7. 50 (m,
4H), 8.90 (br s, 1H).
MS: 328 (26%), 327 (100%), 29% (38B%), 268

(32%), 170 (10%), 169 (24%).

EJEMPLO 53
Resolucién de 1lu-isopropil-1,2,3,4,6,7,12,12hLPB-
octahidroindolo[2,3-alquinolizin-1-0l1
Una solucién de 0.3 g (1.1 mmol} de (t)-la-
isopropil-1,2,3,4,6,7,12,12bB~octahidroindolo[2,3-
alquinolizin-1-01l y 0.16 g (1.1 mmol) de &cido L-

tartdrico en 15 ml de acetona se llevd a reflujo

durante 30 minutos. Al reposar a temperatura
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ambiente durante la noche se depositaron 200 mg de
un sélido. Después de dos recristalizaciones a
partir de metanol lz sal de L-tartrato recclectada
se dividid entre diclorometano y solucidén de
hidréxido de sodio al 10%, sBe secd sobre sulfato de
sodio y 8se evapord® para propercionar 116.6 mg de
({-)-1a-isopropil-1,2,3,4,6,7,12,12bPB-
octahidroindolo[2,3-alquinolizin-1-0l con [a] p=-
64.5°C, 0.011 en CHCIL,). El otro enantidémero (+)-
lo.-isopropil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-alquinolizin-1-0l [a] p=+64.5°C,
0.011 en CHCl,) se aisldé del licor madre de la misma

forma.

EJEMPLO 54
Resolucidén de (la-maetil-1,3,4,5,6,11bf-hexahidro-
2H-1l1l-oxa-4a-aza-tenzo[a] £luoren-1-il) -metanol
Se repitidé el procedimiento del ejemplo 53,
con la excepcién‘de gque se utilizaron anhidrido (+) -
diacetil-L-tartdrico & isopropanol en lugar de acido
L-tartarico y acetona. Las purezas &pticas de los
enantidmeros separados se confirmaron mediante HPLC

quiral (columna: DAICEL CHEMICAL INDUSTRIES, LTD

CHIRACEL OJ, dimensidén 0.46 cm * 25 cm, flujo: 0.5
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ml/min, fase mdévil: n-hexano (Merck Uvasol para
Espectroscopia) /isopropancl (Rathburn, grado HPLC)
(100:20), deteccidn UV a 272 nm, tiempda de
retencién: 8.8 minutos [(+)-{la-metil-
1,3,4,5,6,111bB-hexahidro-2H-11-oxa-4a-aza-

benzo[al £luoren-1-il) -metanol] ¥y 11.1 minutos [(-)-
{lx-metil-1,1,3,4,5,6,11bB-hexahidro-2H-11-oxa-4a-

aza-benzol[a)l fluoren-1-il) -metanol].

EJEMPLO 55
Resolucidén de (loa-metil-1,3,4,5,6,1llbB-hexahidro-

2H-1l-oxa-4a-aza-benzola] fluoren-1-il)-metanol

Se repitid el procedimiento del ejemplo 53,
con la excepcién de que se utilizaron &cido (-}-di-
p-tolucoil-L-tartdrico monohidratado y acetato de
etilo en lugar de &cido L-tartdrico y acetona. Las
purezas ©Opticas de 1los enantidmeros eeparados se
confirmaron mediante HPLC guiral (columna: DAICEL
CHEMICAL INDUSTRIES, LTD CHIRACEL OJ, dimensidén 0.46
cm * 25 cm, flujo: 0.8 ml/min, fase mdévil: n-hexano
(Merck Uvasol para Espectroscopia) /isopropanocl
({Rathburn, grado HPLC) (180:20), deteccién UV a 254

nm, tiempos de retencién: 7.8 minutos [(+)-(la-

metil-1,3,4,5,6,1llba-hexahidro-2H-11-oxa-4a-aza-
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benzo[a]l fluoren-1-il) -metanol] y 12.6 minutos [(-)-
(laa-metil-1,3,4,5,6,1lba-hexahidro-2H-11-0oxa-4a-aza-

benzo[a] fluoren-1-il) -metanol].

EJEMPLO 56

Enantidmeros de l-metoximetil-la-metil-

1,3,4,5,6,11bB-hexahidro-2H-11-oxa-4a-aza-

benzo[a]l £luoreno

Se repitid el procedimiento del ejemplo 43,

con la excepcidén de gue se utilizaron los
enantidémeros puros, {(+)-(lo-metil-1,3,4,5,6,11bp-
hexahidro-2H-1l-oxa-4a-aza-benzol(a]l fluoren-1-il) -
metanol y (-)-{la-metil-1,3,4,5,6,11bpf-hexahidro-2H-
ll-oxa-4a-aza-benzola] fluoren-1-il} -metanol,
respectivamente, a partir del ejemplo 54 en 1lugar
del alcohol descrito en el ejemplo 30. Las purezas
6pticas de 1los productos se confirmaron mediante
HPLC quiral (columnes.: ROCKLAND TECHNOLOGIES, 1INS
ULTRON ES-0CVM, dimensidén 4.6 cm * 15 cm, flujo: 0.8
ml/min, fase mévil: 0.04 M KH,PO, (pH
4.6)/acetonitrilo (Merck Lichrosolv grado
isocréactico para cromatografia de liquidos) (90:10)},
tiempos de retencidén 3.8 minutos [(-)}-l-metoximetil-

la-metil-1,3,4,5,6,11bp-hexahidro-2H-11-oxa-4a-aza-

24
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benzo[a]l fluorenc] y 5.8 minutos [(+)-1-metoximetil-
loo-metil-1,3,4,5,6,11bpB-hexahidro-2H-11-oxa-4a-aza-

benzo[a] flucrenoc] .

EJEMPLO 57

Enantidémeros de l-metoximetil-la-metil-

1,3,4,5,6,11ba-hexahidro-2H-1l1-oxa-4a-aza-

benzo[a] £fluoreno

Se repitiélel procedimiento del ejemplo 43,

con la excepcién de que se utilizaron enantiémeros
puros, ({(+)-{(lo-metil-1,3,4,5,6,11lba-hexahidro-2H-11-
oxa-4a-aza-benzolal fluoren-1-il)-metanol y (-)-{(la-
metil-1,3,4,5,6,11bB-hexahidro-2H-11-oxa-4a-aza-
benzo [z] fluoren-1-il) -metanol, respectivamente, a
partir del ejemplo 55 en lugar del alcohol descrito
en el ejemplo 30. Las purezas Opticas de 1los
productos Se confirmarcn mediante HPLC quiral
{columna: DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL
0J, dimensién 0.46 cm * 25 cm, flujo: 0.8 ml/min,
fase mévil: n-hexano (Merck Uvasol para
Espectroscopia), tiempos de retencién 5.6 minutos
[{+)-1-metoximetil-1a-metil-1,3,4,5,6,1l1lba-
hexahidro-2H-1l-oxa-4a-aza-benzol[al flucreno] y 6.3

minutos (-)-1-metoximetil-lo-metil-1,3,4,5,6,11ba-

U<
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hexahidro-2H-11l-oxa-4a-aza-benzo[a] fluoreno].
Los siguientes compuestos conocidos se
pueden preparar andlogamente o de acuerdo con 1los

métodos conocidos en la literatura.

1&.-“91:11*1,2,3,4,6,7,12,12bB-
octahidroindolo[2,3-alquinclizin-1-0l1 (Compuesto H):

Se repitid el procedimiento del ejemplo 6, con la
excepcidén de gque se utilizé 1l-etil-4,9-dihidro-3H-
pirido(3,4-blindol (J. Chem. Soc., Perkin Trans I
(1977) 2109-2115) en lugar de l-isobutil-4,9-

dihidro-3H-pirido [3,4-b]lindol.

2p-Metil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-alquinolizin-2-0l 2 2a-metil -
1,2,3,4,6,7,12,12bB-octahidro-indolo[2,3-
alquinolizin-2-0l se prepararon siguiendo los

procedimientos descritos en J. Org. Chem. 56 (1991)

2701-2712 Y Chem. Ber. 106 {1973) 3106-3118.
1,2,3,4,6,7,12,12bp3~0ctahidroindolo[2,3-

alquinolizin-la-ol Y 1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-alquinolizin-1B-0l se prepararon

de acuerdo con el procedimiento descrito en Chen.

Pharm, Bull. 34 (1986) © 3713-3721.

AU
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1,2,3,4,6,7,12,12b-0ctahidroindolo[2,3-alquinolizina
se prepard de acuerdc con el método descrito en J.

Chem. Soc., Chem. Comm. , (rL972) 461,
1,4,6,7,12,12b-Haexahidroindolo[2,3-alquinolizina
(Compuesto I) se prepard de acuerdo con el método

descrito en Tetrahedron 45 (1989) 3975-3992.
3,4,6,7,12,12b-Hexahidroindolo[2,3~-alquinolizina 3
1-etil—3,4,é,7,12,12b-hexahidroindolo[2,3-

2] quinolizina se prepararon de acuerdo con el método

descrito en Bull. Scc. Chim. Fr. 7-8 (1976} 1222.
la-Etil-1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
alquinolizina Y 1f-etil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-a] quinolizina (Compuesto J) se
prepararon de acuerco con el método descrito en
Tetrahedron 45 (1989) 7615-7630. la-Etil-
1,2,3,4,6,7,12,12bB-occtahidroindolo[2,3-
alquinolizin-1l-ol (Compuesto K) Y (1B-etil-
1,2,3,4,6,7,12,12ba-octahidroindolo[2,3-
alquinolizin-1-il)-metanol (Compuesto L) se
prepararon de acuerdo con el método descrito en
Gazz. Chim. Ital. 111 {1981) 257-267. 1p-Etil-
1,2,3,4,6,7,12,12bp-octahidroindolo[2,3-

alquinolizin-1-il)-metanol {(Compuesto M) se prepard

LY
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Chem., Sect. B 22 (1983) 531. 3-Etil-2-matil-
1,4,6,7,12,12b-hexahidre-indolo[2,3-alquinolizina

{Compuesto N) y 3a-etil-2q-metil-1,2,3,4,6,7,12,12b-
octahidroindolo[2,3-alquinolizina se prepararon de
acuerdo con el métcdo descrito en Tetrahedron 46
{(1990) 2633-2650. 2,3,5,6,7,11,11b-Hexahidro-1E-

indolizino[8,7-b]lindel se prepardé de acuerdo con el

método descrito en J. Org. Chem. 53 (1988) 4236.
(1B,2,3,4,6,7,12,12ba-0Octahidroindolo[2,3-
alquinolizin-1-il) -metanol (Compuesto ©O) se prepard

mediante la reduccidédn del éster correspondiente, 1la

sintesis se describe en Tetrahedron 52 (1996) 9925.
1-(1&,2,3,4,5,7,12,lzbﬂ-octahidroindOIO[2,3-
alquinolizin-1-il)-etanol (Compuesto P) se prepard

mediante la reduccidén de su cetona correspondiente,

la sintesis 8e describe en Tetrahedron Lett. 30
(1989) 719. 18-Propil-1,2,3,4,6,7,12,12bp-
cctahidroindolo[2,3~-a]lquinolizina se prepard de
acuerdo con el método descrito en J. Org Chem. 34
(1969) 330. a-Etil-1B-metil-1,2,3,4,6,7,12,12bB-
octahidroindolo[2,3-alquinolizina se prepard de
acuerdo con el método descrito en J. Chem. Res. (S)

(1995) 382. 2E-Ter-hutil-1,2;3,4,6,7,12,12hB-

34%
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octahidroindolo[2,3-2]lquinolizina Yy 2B-ter-butil-
1,2,3,4,6,7,12,12ba-0octahidro-indolo[2,3-

a2l quinolizina {(Compuesto Q) se prepararon de acuerdo
con el método descrito en Tetrahedron 45 (1989)
3975. 2-ter-Butil-1,4.,6,7,12,12b-
hexahidroindoelo[2,3-a]lquinolizina Yy 2-ter-butil-
3,4,6,7,12,12b-haxahidro-i;dolo[2,3-a]quinolizina se
prepararon de acuerdo con el método descrito en
Tetrahedron 47 (1991) 2879-2894. (-)-la-Etil-
1,2,3,4,6,7,12,12bB-octahidroindolo[2,3-
a2lquinolizin-1-01 y (+)-lc-etil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-a)lquinclizin-1-0l 8e obtuvieron
mediante la resolucién de s8u mezcla racémica
(Compuesto K)}.

Como Yya 8Se menciondé anteriormente, los
compuestos de la presente invencidén muestran
propiedades farmacoldgicas interesantes, a saber
exhiben afinidad para los adreno-receptores alfa-2.
La actividad farmacoldégica de los compuestos de la

invencién se dernuestra con las pruebas

farmacolégicas presenftadas enseguida.

pe
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EXPERIMENTO I: Unién de radioligandos a los adreno-
recaeptores alfa-2

Los ejemploa de las afinidades'de unién del
adreno-receptor alfa-2 de 1los compuestos que se
inclufen en la presante invencién se muestran en la
Tabla 1. Muchos de estoé compuestos son ligandos de
alta afinidad para todos los receptores alfa-2,
aunque algunos de les mismos exhiben selectividad

para el subtipo alfa-2C.
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Tabla 1. Valores Ki calculados a partir de los
andlisis de unidén con radioligandos

utilizando células que expresan subtipos del

adreno-receptor alfa-2 humanos

Compuesto afinidad de unién
alfa-2A alfa-2B alfa-2C

A 480 330 61
B 130 160 25
C 710 580 87
D 29 81 17
E 30 110 26
F 514 No medido 70
G 96 No medido 22
H 280 45 23
I 150 460 85
J 210 520 15
K 359 245 31
L 85 20 18
M 440 470 110
N 130 1110 46
o} 380 270 110
P 290 410 90
Q 27 40 6,4
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EXPERIMENTO II: Antagonismo in vitro sobre los
adreno-receptores alfa-2

Las actividades funcionales de los dos
compuestos (K y L) que exhiben actividad alfa-2C en
los experimentos de unién se determinaron como las
capacidades de los compuestos para inhibir la unién
estimulada por epinefrina de ?°S-GTPyS a las
proteinas de G (Jaspe, J.R. et al., Biochem.
Pharmacol. 55(7) (1998) 1035-44) en las membranas de
células CHO transfectadas establemente «con los
subtipos de adreno-receptor alfa-2 humanos. Las
potencias antagonistas del compuesto K Yy el
compuesto L gue se presentan en la Tabla 2. Los
resultados muestran que estos compuestos son

antagonistas selectivos para los subtipos alfa-2C.

Tabla 2. Las potencias antagonista medias (Kg)
del compuesto K y el compuesto L sobre los

subtipos de acreno-receptor alfa-2 humanos

Compuesto Pot.encia antagonista (Kg; nM)
alfa-2A alfa-2B alfa-2C

K 480 330 61

L 130 160 25

=L
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Efectos in vivc de los compuestos BsBelectivos
alfa-2C
Actualmente no se sabe en la técnica que
los efectos in vivo se podrian atribuir al
antagonismo alfa-2C selectivo. Con base en el
conocimiento disponible y con nuestra experiencia
previa, se han seleccionade dos modelos diferentes
de comportamiento, a saber el modelo de actividad
locomotora estimulada por d-anfetamina y la prueba
de nado forzado, con el fin de demostrar los efectos
antagonistas alfa-2C especificos en el CNS de
ratones y ratas in vivo, La 8eleccidén de estos
métodos se Dbasa epencialmente en las hipbtesis
publicadas. sobre los efectos tedricos de los
antagonistas alfa-2C; a falta de ligandos adecuados,
estas hipdétesis se sasan en estudios gque emplean
ratones con expresiédn de adreno-receptor alfa-2C
genéticamente alterados (Scheinin, M. et al., Life

Sci 68(19-20) (2001) 2277-85).

EXPERIMENTO III: Prusaia de actividad locomotora
egtimulada por D-anfetamina

Les ratones modificados genéticamente que

tienen adreno-receptores alfa-2cC no funcionales

(alfa-2C “inactivo”; alfa 2C-KO) son miAs sensible a

gfj
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los efectos de mejoramiento locomotor de la d-
anfetamina psico-esatimulante y, por otro 1lado, la
sobre-expresidn del adreno-receptor alfa-2C en

ratones (alfa-2C-0E) conduce a un efecto opuesto, es

decir, a la atenuacién del efecto estimulante
(Scheinin, M. et al., Life Sci 68 (19-20) (2001)
2277-85). De esta forma, se podria suponer gue el

antagonista ‘alfa-2C podria potenciar los efectos
locomotores de la d-anfetamina.

La suposiciédn anterior se probé mediante
grupos de administracidén de ratones (n = 10-12/grupo
de dosis) de anfetamina (4 micromol/kg s.c.) ya sea
sola o Jjunto con los antagonistas alfa-2C (3
micromol/kg s.c.) de esta invencidén o con el
antagonista alfa-2 potente no selectivo del subtipo
alfa-2 (1 micromol/kg s.c.) (Haapalinna, A. et al.,
Naunyn-Schmiedeberg’s Arch. Pharmacol. 356 (1997)
570-582), y mwmediante la medicidn posterior de 1la
actividad 1locomotora de.los ratones con un siatema
de haz fotoeléctrico disefiado para estudios de
actividad (PAS CageRack, SanDiego Instruments, San
Diego, CA., USA). Segin sge esperaba, los dosa
antagonistas 8selectivos alfa-2C probados aumentaron
la actividad de los ratones (Figura la+b), como se

esperaba para el antagonista alfa-2C. El
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antagonista alfa-2 no selectivo subtipo, también
potenci6é el efecto de la d-anfetamina. Los
compuestos probados no afectaron la actividad

locomotora de <valores ‘'iniciales de 1los ratones (a

dosis entre 0.1-10 mg/kg s.c.).

EXPERIMENTO IV: Antagonismo de la sedacidén inducida
por ol agonista alfa-2

Uno de 1los efectos prominentes de 1los
agonistas alfa-2 no selectivos en roedores es 8su
capacidad para proveocar sedacién profunda. Este
efecto, medido como inhibicién locomotora mediante
dexmedetomidina del agonista alfa-2 no se modificéd
en los ratones con la expresién alfa-2C alterada
genéticamente (Scheirin, M. et al., Life Sci 68 (19-
20) {(2001) 2277-85), Por otro lado, el agonista
alfa-2 no tuvo efecto sedante en los ratones con el
adreno-receptor alfa-2A separado genéticamente
(Hunter, J.C. et al., British Journal of
Pharmacology 122 (7) (1997) 1339-44).

Por lo tanto, ya que el efecto sedante de
los agonistas alfa-2 se atribuye en general al
adreno-receptor alfa-24, se espera que lcs
antagonistas alfa-2cC pudieran modular

significativamente 1la sedacién inducida por el
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agonieta alfa-2. Esta suposicién se probd en un
experimento en donde se administr5 dexmedetomidina a
ratones tratados previamente con el compuesto K o el
compuesto L de 1los antagonistas alfa-2C, o el
atipamezole del antagonista no selectivo subtipo
(Haapalinna, A. et al., Naunyn-Schmiedeberg’s Arch.
Pharmacol. 356 (1997) 570-582). Como se esperaba,
los antagonistas alfa-2C no tuvieron efectos claros,
mientras que el atipamezole antagonizdé eficazmente
el efecto de 1la dexmedetomidina. Este resultado
demuestra la falta de antagonismo alfa-2A de los
compuestos selectivos alfa-2C de la invencidn

presente (Figura 2).

EXPERIMENTO V: Prueba de nado forzado

La prueba d=z nado forzado (FST, es decir,
la prueba de Porsolt) en general se utilizdé en la
seleccién farmacolégica de antidepresivos novedosos.
En esta prueba, loe antidepresivos aumentaron la
actividad de 1los animales en comparacidén con los
controles no tratados. Los ratones alfa-2C-KO
parecieron ser mds activos, y los ratones alfa-2C-OE
fueron menos activos en FST {patente de los Estados
Unidos No. 5,902,807 y Scheinin, M. et al., Life Sci-

68 (19%-20) (2001) 2277-85). Por lo tanto, se probd,
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si un antagonista alfa-2C sgelectivec podria tener una
actividad similar antidepresiva (por ejemplo,
propiedad de aumentar la actividad) en la FST. La
Figura 3 muestra la forma en gue los dos compuestos
alfa-2C aumentaron la actividad en esta prueba como
se esperaba con base en los estudios sobre ratones
trangénicos (Scheinin, M. et al., Life Sci 68 (19-
20) (2001) 2277-85) y como se reportd con el
antagonista alfa-2C desarrcollado recientemente (WO
01/64645) . También fueron activas las sustancias
para control ©positivo, desipramina y fluoxetina
(agentes antidepresivos clinicamente eficaces). El
atipamezole del antagonista alfa-2 no selectivos
subtipc no posee un efecto similar antidepresivo,

como se esperaba (WO 01/64645).

EXPERIMENTO VI: Inhibicién prepulso del reflejo por
sobresalto

La inhibicién prepulso (PPI, por =sus siglas
en inglés) de una respueata al sobresalto se refiere
a la reduccién en la respuesta al sobresalto
provocada por un estimulo sin sobresalto de baia
intensidad (el prepulso) gue se presenta brevemente
antes del estimulo de sobresalto. El PPI se puede

utilizar como una medicién funciocnal del movimiento
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sensitivc motor y parece egtar presente en todos los

mamiferos, incluyendo ratas Yy seres humanos,
(Swerdlow, N.R. et al., The archives of general
psychiatry 51 (1994) 139-154). La PPI gue funciona
normalmente se puede romper mediante
psicoestimulantes, tales como por ejemplo, d-
anfetamina o fenciclidina (PCP), y se puede revertir

mediante anti-psicbticos clinicamente eficaces.

En un estudio anterior, la mutacidén alfa-
2C-KO se asocid con 1la PPI debilitada mientras que
alfa-2C-QE demostrd una PPI aumentada. En otras
palabras, la expresidn alfa-2¢C alterada
genéticamente en ratones se asocidé con cambios en la
PPI de una forma gque sugiere gue un antagonista
alfa-2C podria disminuiria la PPI (Scheinin, M. et
al., Life Sci 68 (19-20) (2001) 2277-85). Esta
hipdétesis se probé con los compuestos K y L solos y
contra la ruptura PCP de la PPI.

Grupos de ratas (n =10/grupos) se les
administraron los antagonistaé alfa-2C 20 minutos
antes, y PCP ¢ vehiculc 10 minutos antes de la
medicidn de la reactividad al sobresalto acustico y
la PPI en un sistema de prueba disefiado para
estudios de sobresalto (SR—LAB, San Diego

Instruments, CA, Uega) . Se encontré gue 1los
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antagonistas alfa-2¢C fueron capaces de atenuar el
rompimiento de PPI provocado por PCP (Figura_ ).
Eeto fue inesperado y opuesto a la hipdtesis con
base en estudios transgénicos. El atipamezole del
antagonista alfa-2 no selectivo produjo diferentes
efectos que se observaron con los antagonistas alfa-
2C selectivos: el atipamezole no mejoré la PPI,
aunque aumentd el reflejo al sobresalto per se (es
decir, sobresalto sin prepulsos) (Figura 4).

En conclusidén, los resultados presentados
en este capfitulo muestran gque aquellos antagonistas
que se clasifican comno alfa-2C selectivos de acuerdo
con experimentos in wvitro, parecieron funcionar como
antagonistas selectivos alfa-2C también in vivo de
una forma gque se predijo con base en el conocimiento
disponible 8sobre el antagonismo alfa-2C. Sin
embargo, el hallazgo de gque los antagonistas alfa-2C
no disminuyeron la PPI, segin se predijo, sino que
por el contrario, aumentaron la PPI, se podria
considerar inesperado y esto agrega el valor ae
novedad de la utilidad propuesta actualmente de los
compuestos de la presente de invencidn.

Los compuestos de acuerdo con la invencién
se pueden utilizar para tratar cualquier enfermedad

o condicién en donde se indica que son eficaces los
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antagonistas alfa-2. Los compuestos también se
pueden utilizar para revertir los efectos inducidos
por los agonistas alfa-2. Por c¢onsiguiente, 1los
compuestos de la invencidén pueden ser {itiles en el
tratamiento de diversos trastornos del gistema
nerviceo central ACNS), es decir, diferentes
trastornos neurolégicos, psiquidtricos y cognitivos

(tales como por ejemplo, depresidn, trastornos de

ansiedad, trastorno por estrés post-traumdtico,
esquizofrenia, enfermedad de Parkinson y ©otros
trastornos del movimiento). Ademés, 8e pueden

utilizar en el tratamiento de diversos trastornos
periféricos, por ejemplo, diabetes, hipotensién
ortostéitica, trastornos lipoliticos (tales como por
ejemplo, ocbesidad), enfermedad de Raynaud o
disfunciones sgexuales tanto en machos como en
hembras {(masculinos y femenino=as).

Los antagonistas alfa-2C selectivos de 1la
presente invencidén se pueden utilizar para el
tratamiento de diversos trastornos o condiciones del
gsistema nervioso central en donde se indica gque son
benéficos 1los antagonistas alfa-2C, por ejemplo,
para aliviar los sintomas de diversos trastornos
mentales propagados por el estrés, enfermedad de

Parkinson, depresién, sintomas negativos de
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esquizofrenia, trastornos de  hiperactividad con
déficit de atencidn, trastorno por estrés post-
traumdtico y trastornos de ansiedad.

Ademds, debido a los hallazgos novedoscs y
anteriormente s8in publicar de 1los efectos de 1los
antagonistas alfa-2C de la presente sobre la PPI
rota por ©PCP, 1los compuestos selectivos alfa-2C
también se pueden utilizar para tratar trastornos y
condiciones asociadas con déficit del movimiento
sensitivo motor, en particular trastornos b'e
condiciones en donde los déficit del movimiento
sensitivo motor dan por resultado en hemorragia
uterina senseitiva y fragmentacién cognitiva que
provoca disfuncién en 1la atenciémn y percepcidn.
Estos trastornos y condiciones incluyen, de manera
enunciativa: esquizofrenia, trastorno obsesivo
compulsivo, sindrome de Tourette, blefarospasmo vy
otras distonias focales, epilepsia de 1l6bule
temporal con psicosis, pSicosis inducida por
farmacos (por ejemplc, pseicosis provocada por el usc
crénico de agentes dopaminérgicos) (Braff, D.L. et
al., Pgychopharmacology (Berl)} 156 (2-3) (2001) 234-
258), enfermedad de Huntington, enfermedad de
Parkinscn, trastornos provocados por fluctuacién de

los niveles de hormonas sexuales (tales como por

0,6)\
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ejemplo, sindrome premenstrual) Y trastorno de
pénico.

Adem&s, loe sintomas que usualmente estén
asociados con los trastornos o condiciones
mencionados anteriormente incluyen de manera
enunciativa: alucinacién, delirio, paratimia,
agitacién, dafic psicético cognitivo, (incluyendo
déficit de pensamiento y habla), retraimiento social
y B8Bintomas de retraimiento (incluyendo delirio)
asociados con dejar de fumar cigarrillos o el abusco
de alcohol o farmacos. Estos sintomas también se
pueden observar en animales, en circunstancias
excepcionales, por ejemplo, durante el retiro de
patrones o durante la transportacién.

Debido a s8u selectividad de accién, 1los
antagonistas alfa-2C de la invencién tienmen menos o
ninguno de los efectos secundarios indeseables
atribuidos al antagonismo alfa-2 no selectivo, tal

como por ejemplo, aumentos en la presidédn sanguinea,

ritmo cardiaco, secreciones salivales, secrecidn
gastrointestinal, ansiedad, Y reactividad al
sobresalto per se (Ruffolo, R.R.J. et al., Annu Rev

Pharmacol Toxicol 32 (1993) 243-279).
El compuesto de 1la invencién se puede

administrar por ejemplo, enteral, tépica a}
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parenteralmente por medic de cualquier formulacién
farmacéutica Gtil para la administracidén, y gque
contenga al menos un compuesto activo de la férmula
I en cantidades farmacéuticamente aceptables vy
eficaces Jjunto con diluyentes, portadores, v/o
excipientes farmacéuticamente aceptables conocidos
en la técnica. La fabricacién de estas
formulaciones farmacéuticas es bien conocida en 1la
técnica.

La dosis terapéutica que serd adminiatrada
a un paciente gque necesita de tratamiento variari,
dependiendo del compuesto que serid administrado, la
especie, edad y el sexo del sujeto que sBerd tratado,
la condicién particular gque serd tratada, asi como
también, la wvia y mnétodo de administracidn, y se
determinard fédcilmentie por alguien con exgeriencia
en la técnica. Por consiguiente, la dosificacidén
tipica para administracién oral es de 5 ug/kg hasta
100 mg/kg al dia y para administracién parenteral de
0.5 kg hasta 10 mg/kg para un mamifero adulto.

La presente invencién proporciona ademds un
compuesto de la invencidn o un éster o sal del mismo
para utilizarse como un antagonista alfa-2. Ademas,
se proporciona un método para el tratamiento de

enfermedades o condiciones en donde se indica que

26D
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son iitiles los antagonistas alfa-2, por ejemplo, los
antagonistas alfa-2C, por ejemplo, un método para el
tratamiento de enfermedades o condiciones del
sistema nervioso cantral. En este método, se
administra una cantidad terapéuticamente eficaz de
un compuesto de la invencién a un sujeto gue
necesita de este tratamiento. También se
proporciona el uso de los compuestos de la invencidm
para la fabricaciédn del medicamento gue se utilizard
para las indicaciones anteriores.

Aquellos c¢on experiencia en la técnica
apreciardn gque las modalidades descritas en esta
solicitud se podrian modificar sin apartarse del
amplio concepto inventivo. Aquellos con experiencia
en la técnica también comprenderdn gue la invencidn
no se limita a las modalidades particulares
expuestas, sinc que también pretende cubrir las
modificaciones a las modalidadés que estdn dentro

del espiritu y alcance de la invencidn.

M
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NOVEDAD DE LA INVENCION

Habiendo descrito el presente invento, se
considera como una novedad y, por lo tanto, se

reclama como propiedad lo contenido en las

5 siguientes
REIVINDICACIONES:
1. Un us¢o de un compuesto de la férmula I,
10
(R))m
I
15 caracterizado porque,

X es CR;Rz’, 0O, S o NRz;

Z es —-CHRg-(CH;)n- o un enlace simple;

R; es hidroxi, (Ci—-Cglalgquilo, {(C;-Cg)alcoxi,
halégeno, halo(C;-Cg)alquilo, (C;-Cg)alcoxi-CO-, CN,

20 NO2, NH;, mono- © di (Ci;-Cglalguilamino o carboxilo;

Rz v Ry! son independientemente H, hidroxi o
{C1-Cs)alquilo © R; y Ry’ forman, junto con los
Atomos en el anille de carbono a los cuales estan
unidos, un grupo carbonilo;

25 . R es H, hidroxi, (C1-Cg¢lalquilo, (Ca-
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Cslalquenilo, hidroxi (C;-Cg¢lalgquilo, (C1-Cglalcoxi,
{C1-Cgs)alcoxi(Ci-Cslalquilo, hidroxi (C:-Cg)alcoxi (C;-
Cg)alquilo, (C3-Cy;)cicloalquilo, {Cs-
Ci)ecicloalquil (Ci1~-Cg)alquilo, arilo, aril {C,-
Ce¢)alquilo, ariloxi, aril(C,;-C¢)alecoxi, ariloxi(C;-
Ce¢)algquilo, aril(C;-Cs)alcoxi{(C;-C¢)alquilo, halo(C;-
C¢)alguilo, NH,, amino({C;-Cg¢)lalquilo, mono o di(C,-
C¢)alguilamino, mono o di(C;-Cg¢)alguilamino (C;-
Cs)élquilo, {Ci1-Cs)alguil-CcoO-, (C;1-Cs)alquil-CO-0-,
(C:1-Ce)alguil -CO-0-(C;3-Cslalquilo, (C1-Cg)alcoxi-CO-,
({Ci1-Cstalcoxi-CO-(C1-Cs)algquilo, (C1-Cslalcoxi-CO-(Cy-
Cslalcoxi (Ci1-Cslalquilo, carbamoile, mono o di (Ci-
Celalgquilcarbamoilo, carboxile o (Cy1-Cg)alquil-Ss-(C,-
Cslalquilo, en donde el (C;-C,)lecicloalquilo o arilo
estd sin sustituir o se sustituye con 1 & 2
suséituyentes cada wuno gque es independientemente
hidroxi, (Ci-Cg)alquilo, halégeno, (Ci1-Ce¢)lalcoxi, NHz,
CN o NO;, © uno de Ry © Ry ¥ Rsg juntes forman un
enlace entre los &tomos en el anillo a los cuales
estdn unidos;

R4 es H, hidroxi, {C.-Cglalguilo,
hidroxi{C;-Cglalquilo, (C1-Cglalcoxi o {Cy-
Cs)alcoxi (C1-Cglalquilo;

Rg es H, hidroxi, (C1-Cslalguilo, (Ca-

Cg)alquenilo, (C,-Cg)alcoxi, (Ci-Cglalcoxi(C,-

€
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Cglalguilo, ({Ca-C7)cicloalqguilo, {Cy-
Cy)cicloalquil (C;~-Cg)alguilo, arilo, aril (C;-

Cslalguilo, ariloxi, aril(C;-C¢lalcoxi, ariloxi(C,-
Cslalgquilo, aril(C;-Cg)lalcoxi(C,-Cg)alquilo, halo(C;-
Cglalguilo, (C1-Cg)aiquil-C0O-0-, (C1-Cglalgquil-CO-0-
(C1-C¢)alqguilo, (C;-Cglalcoxi-CO-(C1-Cglalcoxi(C;y-
Cs)alguilo, carbamoilo, mono o di(C,-
Cg)algquilcarbamoilo, carboxilo o (C;-Cg)alguil-S-(C,-
Cslalquilo, en donde el (C3-Cq)ecicloalquile o arilo
estid sin sustituir o s8e sustituye c¢con 1 & 2
sustituyentes cada uno gque es independientemente
hidroxi, (Ci-Cg¢lalgquilo, halégeno, (C;-Cg)alcoxi, NH;,
CN o NO,, o R, ¥ Rs forman, junto con los &atomos en
el anillo de carbonoc a los cuales estdn unidos, un
anillo carboxiclico saturade de cinco a asiete
miembros condensado sustituido con 1 a 3
sustituyentes, Ry cada uno que e8 independientemente
hidroxi, (C.-Cg)alquilo, halégeno, NH;, NO,, (Cs-
C;)ecicleoalquilo, hidroxi (C;-Cslalguilo, halo (C;-
Cs)algquilo, amino(C,-Cg)alguilo, mono o di(C,-
Cg)algquilamino, mono o di{C;-Cg¢)algquilamino (C;~-
Cs)alguilo, (C,-Cglalcoxi, (Ci-Cglalcoxi (C;-
C¢lalquilo, carboxilo, (Ci-Cglalquil-CO-, {Cy-
Cg)alquil-C0-0-, (C;-Cglalcoxi-CO-, (C1-Cglalcoxi-CO-

(C1-Cg)alquilo, carbamoilo mono o di(C,-

P2
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Cglalquilcarbamoilo u oxo;
Rg es H,

Cglalcoxi o

hidroxi,

{C1-Cglalcoxi(C,-Cglalquilo o Rg

{Ci1-Cg)alquilo, (Cy-

forma un

enlace entre el atomo en el anillo al cual se une y

el &tomo en el anillo al cual R; estda unido;

R, es H,
hidroxi (C,-Ce¢)alquilo,
Cglalcoxi{C,-Cglalgquilo;

Rj es H,
hidroxi(C,-Cslalquilo,
Cslalcoxi(C1-C¢lalquilo o,
R, ¥ Ry forman, "junto con

carbono a los cuales

carhoxiclico saturado de

condensado s8in sustituir

gsustituyentes R;y cada uno
hidroxi, {C1-Cglalquilo,
Cs)cicloalquilo,
Cg¢lalguilo,
Cs)algquilamino, mono o]
Celalguilo,
Cslalgquiloe, carboxilo,
Ce¢lalquil-CO-0-,
(C:-Cg)alquilo,

C¢)alguilcarbamoilo u oxo;

estén

(Ci-Cslalcoxi,

{C1-Cs)alcoxi-CcoO-,

carbamoilo,

hidroxi, (C1-Cg)algquilo,

(C;-Cslalcoxi o (Cy-
hidroxi, (C;-Cg)alquilo,
({Ci-Cglalcoxi o {(Ci1-

iinicamente cuando n es 0,

los 4tomos en el anillo de

unidos, un anillo

cinco a Biete miembros

© sustituido con 1 a 23

gue es independientemente

halégenc, NH;, NO;, (Ca-
hidroxi (C;-Cglalquilo, halo(C;-
amino (C;-Cslalquilo, mono o di{(C;-

di(C.-C¢)alguilamino(Cy-
(C.-Cglalcoxi(C,-
(C,-Cglalquil-Cco-, (C:-
(Ci1-Cglalcoxi-CO-

mono Yol di(C,-
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R;s es H, (Ci1-Cglalquilo, (Cy-Cglalguenilo,
hidroxi(C;-Cglalquilo, (C1-Cs)alcoxi(C;-Cslalquilo,
hidroxi(C;-Cslalcoxi(T;-Cglalquilo, halo{C,-
Cs)alguilo, amino(C;-Cg)alguilo, mono o) di(C;-
Cs)alquilamino(C;-Cglalquilo, (C1-Cglalquil -CO-, (Cy-
Cs)alquil-CO-0-(C;-Cglalguile, (C;-Cglalcoxi-CO-, (Ci-
Cs)alecoxi-CO-(C1-Cglalguilo, {Ci-Cglalcoxi-CO-(C,-
Cglalcoxi (C;-Cglalquilo, carbamoilo, mono o di(C,-
Cslalguilcarbamoilo ¢ carboxilo;

Ris es H o ((C;-Cg)alquilo;

Ry ¥ Ry estan unidos a 1los Aatomos en el
anillo de carkbono, que son adyacentes;

mes 0 a 2; vy

nes?d1,

¢ una sal farmacéuticamente aceptable o
épter de 1los mismo, con la condicién, de gue el
compuesto no sea 1,2,3,4,4,10b-hexahidro-10-tia-3a-
aza-ciclopenta[a) fluoreno, para la elaboracién de un
medicamento para el tratamiento de enfermedades o
condiciones en donde se indica gque son dtiles 1los
anﬁagonistas de los adreno-receptores alfa-2.

2. El uso de un compuesto segin la
reivindicacién 1, caracterizado porque X es NR;.

3. El uso de un compuesto seglin cualquiera

de las reivindicaciones 1 &6 2, caracterizado porgue

%
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m es O, n es 0, R; es H, Ry es H, hidroxi, (C;-
C¢)alquilo, hidroxi C;-Cglalquilo, (C1-Cglalcoxi (C,-

Cglalguilo, {C3-Cy)cicloalquilo, halo(C;-Cglalquilo,
(C1-Cglalguil-CO-, (C1-Cg)lalguil-Cco-0-(C;-Cglalgquilo,
(C1-Cglalcoxi-CO- o (C1-Cglalcoxi-CO-(C1-Cglalguilo,
R, es H, hidroxi, {(C1-Cs)lalquilo © hidroxi({C;-
C¢lalquilo, Rs es H, hidroxi, (C;-C¢}lalquilo, o (C;-
C¢lalcoxi, Rg ee H o (C;-Cglalquilo y R, es H, (C;-
Cslalquilo o hidroxi(C;-Cg)alquilo.

4. El usoc de un compuesto segln cualguiera
de las reivindicaciones 1 a 3, caracterizadoc porgue
Ry es H o (C;-Cglalquilo y Ry es hidroxi o hidroxi(C;-
Cglalquilo.

5. El uso de un compuesto seglin cualguiera
de las reivindicaciones 1 &6 2, caracterizadeo porque
Ry ¥ Rs forman, junto con los &tomos en el anillo de
carbono a los cuales estdn wunidos, un anillo
carboxiclico saturado de seis miembros condensado.

6. El usc de un compuesto seglin cualguiera
de las reivindicaciones 1 6 2, caracterizadc porgque
Re ¥ Rg juntos forman un enlace entre los Atomos en
el anillo a los cuales estdn unidos o Rg forma un
enlace entre el A&4tomo en el anillo al cual esta
unido y el atomo en el anillo al cual R; esta unido.

7. El uso ce un compuesto segiln cualguiera
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de las reivindicaciones 1 a 5, caracterizado porgue
el compuesto es lu-etil-1,2,3,4,6,7,12,12bB-
octahidro-indole[2,3-alquinolizin-1-01, (1p-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-1-il) -metanol, lo-metil-
1,2,3,4,6,7,12,12bB-cctahidroindolo[2,3-
alquinolizin-1-o01l, (la-metil-1,2,3,4,6,7,12,12b83-
octahidroindolo[2,3-alquinolizin-1-il) -metanol o
3,4,4ap,5,6,7,8,13,13bpB, 13ca-decahidro-2H-6a,13-
diaza-indeno[l,2-c]l fenantren-1-ona.

8. El wuso de un compuesto seglin la
reivindicacién 1, caracterizado porque X es CRaR;’.

g. El wuso de un compuestoc segin la
reivindicacién 1, caracterizado porgque X es O.

10. El uso de un compuesto segin 1la
reivindicacién 1, caracterizado porque X es S.

11. El1 uso de un compuesto segiln
cualquiera de las reivindicaciones 1 a 10, para la
fabricacién de un medicamento para el tratamiento de
un trastorno del sistema nervioso central, diabetes,
hipotensién ortogtdtica, trastornos lipoliticos,
enfermedad de Raynaud o disfunciones sexuales en
machos y hembras (masculinos y femeninos).

12, El1 wusoc de un compuesto segin la
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reivindicacién 11, caracterizado porque el trastorno
del sistema nervioso central es depresidn,
trastornos de ansiedad, trastorno por estrés post-
traumatico, esquizofrenia, enfermedad de Parkinson u
otro trastorno del movimiento.

13. El1 uso de un compuesto segun cualquiera
de las reivindicaciones 1 a 10, para la fabricacién
del medicamento para utilizarse comoc un antagonista
alfa-2C selectivoe,.

14. El1 uso de un compuesto segun la
reivindicacién 13, para la fabricacién de un
medicamento para el tratamiento de trastornos
mentales propagados por estfés, enfermedad de
Parkinson, depresién, sintomas negativos de
esquizofrenia, trastornos de  hiperactividad por
déficit de atencidén, trastorno por estrés post-
traumdtico o trastornos de ansiedad.

15, Un compuesto segun la fédrmula Ia
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caracterizado porque,

X es CRR;’, 0 o S;

Z ea -CHRg-(CHz)n- o un enlace simple;

R; es hidroxi, (C;-C¢)lalquilo, (C;-Cg¢)alcoxi,
halégeno, halo(C;-Cg)alquile, (C;-Cg¢lalcoxi-CO-, CN,
NO,, NH;, mono- o di(Z;-C¢)alquilamino o carboxilo;

R; ¥ Ry’ son independientemente H, hidroxi o
(C1-Cg)alquilo o R; Yy Ry’ forman, junto con los
dtomos en el anillo de carbono a los cuales estén
unides, un grupo carkonilo;

Rj es H, hidroxi, (Ci1-Cslalguilo, (Co~
Cslalguenilo, hidroxi(C,-Cg)algquilo, {C;-Cglalcoxi,
(C,-Cglalcoxi(C1-Cg)alquilo, hidroxi(C,-Cgslalcoxi (Cy-
Cs)alquilo, (Ci-Cq)cicloalquilo, (Cy-
C;)cicloalquil (C;-Cglalquilo, arilo, aril (C:-
Cs)alquileo, ariloxi, aril(C;-Cg¢lalcoxi, ariloxi(C,-
Cs)alquilo, aril{(C;-Cglalcoxi(C,;-Cglalgquilo, halo(C;-
Cslalgquilo, NH;, amino(C;-Cgs)lalgquile, mono o di(C;-
Cg¢)algquilamino, mono o di(C;-Cs)alguilamino (C;-
Cslalquilo, {C;-Cg)alquil-CO-, {C1-Cgtalquil-CO-0-,
(C1-Cg)algquil-CO-0-{C1-Cs)alquilo, (C,-Cglalcoxi-CO-,
(C1-Cgslalcoxi-CO-(C1-Cg)alquilo, (C;-Cg)alcoxi-CO-(C,;-
Cslalcoxi(C,-Cslalgquile, carbamoilo, wmono o di{C;-
Cslalgquilcarbamoilo, carboxilo o (C;-Cglalquil-S-(C;-

Cglalguilo, en donde el (Cy-Cy;)cicloalquileo o arilo
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estd s8in sustituir o se sustituye con 1 &6 2
sustituyentes cada uno gque es independientemente
hidroxi, (C;-Cg)lalgquilo, haldégeno, (C;-Cglalcoxi, NH,,
CN o NOz;, o uno de Ry o R; ¥ R¢ juntos forman un
enlace entre los &dtomos en el anillo a los cuales
estdn unidos;

R, esg H, hidroxi, (C1-Cglalquilo,
hidroxi(C;-Cslalguile, {C;-Cglalcoxi o) (C,-
Cglalcoxi(Ci-Cglalquilo;

Rt es H, hidroxi, (C,-Cglalquilo, (Ca-
Cslalquenilo, (C1-Cglalcoxi, (C1-Cglalcoxi (C,-
Cglalquilo, {Ci-Cr)cicloalquilo, (Ca-
Cs)cicloalquil (C;-Cg)algquilo, arilo, aril (C,-
Cslalquilo, ariloxi, aril(C;-Cglalcoxi, ariloxi(C,-

Cglalgquilo, aril(C;-Cg)alcoxi(C;-Cglalgquilo, halo(C;-

Csltalquilo, {C1-Cs)alquil-C0O-0-, (C1-Cg)alquil-CO-0-
{C1-Cglalquilo, {C1-Cglalcoxi-CO-({C;-Cglalcoxi(C,-
Celalquilo, carbamoilo, mono o di(C;-

Cslalquilcarbamoilo, carboxilo o (C;-Cglalgquil-S-(C,-
Ce¢talquilo, en donde el (C,;-Cq)cicloalquilo o arilo
estd s8in gustituir o 8se sgustituye con 1 & 2
sustituyentes cada wuno gque es8 independientemente
hidroxi, (C;-Cs)alquilo, haldgeno, (C;-Cglalcoxi, NH,,
CN o NO;, © R, Y R; forman, junto con los aAtomos en

el anillo de carbono a los cuales estdn unidos, un

Y
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anillo carboxiclico saturado de cinco a siete
miembros condensad> sustituido con 1 a 3

sustituyentes, Ry cada unco que es independientemente

hidroxi, (Ci-Ce¢lalguilo, haldgeno, _NH;, NO,, (C3-
C,;)cicloalquilo, hidroxi (C;-C¢)alquilo, halo(C;-
Cg¢lalquilo, amino (Ci-Cglalguilo, mono o di(C;-
C¢lalquilamino, mono o di(C;-Cg)alguilamino (C,-
C¢lalquilo, ({C,-Cglalcoxi, {C;-Cglalcoxi (C,-
Cslalquilo, carboxilo, {C1-Cg¢)alquil-CO-, {(C,-
Cg¢)alquil-Cc0-0-, (Ci-Cglalcoxi-CO-, (C,-Cg)lalcoxi-CO-
(C1-Cglalquilo, carbamoilo mono o di(C;-

Cg)alquilcarbamoilo u oxo;

R es H, hidroxi, (C,-Cg)alquilo, {C,-
Cslalcoxi o (Ci-Cg)alcoxi(C;-Cg¢)alquilo o Rg forma un
enlace entre el &tomo en el anillo al cual se une y
el atomo en el anillc al cual R; estd unido;

Rq es H, hidroxi, (C1-Cglalguilo,
hidroxi(C;-Cglalgquilo, (C;-Cglalcoxi o] (Cy-
Ceglalcoxi{C;-Ce¢)alquilo;

Rg eg H, hidroxi, (Ci-Cglalguilo,
hidroxi{C;-Cg)algquilo, {C;-Cglalcoxi o {(C1-
Celalcoxi{C;-Cglalguilo o, fnicamente cuando n es 0,
R; ¥y Re forman, junto con los dtomos en el anillo de
carbono a los cuales estédn unidos, un anillo

carboxiclico saturad?> de c¢cinco a siete miembros

<
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condensado s8in sustituir o sustituido con

a 3

sustituyentes R, cada uno gue es independientemente

hidroxi, (Ci-Cslalgquilo, haldgeno, NH,,

C;)cicloalguilo, hidroxi (C;-Cg)alquilo,

Cslalguilo, amino (C,-Cglalquilo, mono o

N02 I

{Ci-

halo({C;-

di{C,;-

Cglalgquilamino, morno o di(C;-Cs)alguilamino(C;-

C¢lalquilo, (C,1-Cg)alcoxi,

Cslalquilo, carboxilo, {C;-Cglalquil-CcO-,

(Cl-C5) alcoxi(C,-

(Cy-

Cglalguil-Cc0-0-, (C;-Cglalcexi-CO-, (C;~-Cslalcoxi-CO-

(Ci1-Cgs)alguilo, carbamoilo, mono

C¢)alguilcarbamoilo u oxo;

o

di(¢C;-

R,s es H, 1C1-Cg)algquilo, (C;-Cglalguenilo,

hidroxi (C:-Cg)algquilo, {C1-C¢)alcoxi (C1-Cslalguilo,

hidroxi(C;-Cglalcoxi (€C;-Cs)alquilo,

halo (Cl-

Cs)alquilo, amino (C;-Cglalquilo, mono o

Cs)algquilamino(C;-C¢)alguile, (C;-Cglalquil-CO-,

di(cC,-

(Ci-

Cg)alguil-C0-0-(C;-Cs)algquilo, (C;-Cslalcoxi-CcO-, (C;-

Cglalcoxi-CO-(C;-Cg¢lalquilo,
Cglalcoxi(C;-Cglalqguilo, carﬁémoilo,
C¢lalquilcarbamoiloc o carboxilo;

Ris es8 H o (C;-Cslalquilo;

R, ¥y Rpg estldn unidos a 1los
anillo de carbono, que son adyacentes;

mes 0 a 2; vy

nes 061,

mono o]

dtomoa

{C1-C¢)alcoxi-CO-(C;-

di(C;-

en el
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© una sal farmacéuticamente aceptable o

éster de la misma, con las condiciones, de gue:

a) cuando X sea O, m gea 0 y n sea 0,
entonces R3-Rg no son todos simult&neamente
hidrégeno;

b) el compuesto no sea 1,2,3,4,5,10b-

hexahidro-10-tia-3a-aza-ciclopentalal fluoreno;
1,3,4,5,6,11b-hexahicdro-2H-1l1-tia-4a-aza-
Lbenzo[a]l fluoreno; 1-(1,3,4,5,6,11b-hexahidro-2H-11-
tia-4a—aza—benzo[a]fluoren-l—il);etanona o
metiléster del A&cideo 1,3,4,5,6,1lb-hexahidro-2H-11-
tia-4a-aza-benzo[alfluoren-1l-carboxilico.

16. El1 compuesto segin la reivindicacién
15, caracterizado porgque X es CR3;Ry’.

17. El compuesto segin la reivindicacién
15, caracterizado porque X es O.

18. El1 compuesto segin la reivindicacién
15, caracterizado porque X es S.

19. El1 compuesto segiin cualquiera de las

reivindicaciones 15 a 18, caracterizado porque Ry es

hidroxi, (C1-Cg)alquilo, hidroxi(C;-Cglalquilo, (C.-
Ce¢lalcoxi(C1-Cglalquilo, {C1-Cs)alcoxi-CO- o (C,;-
Cg)alguil-C0-0-(C;-Cg)alquiloe Y R, es H, (Cy-

Cslalquilo o hidroxi(C;-Cslalquiloe.

20. El1 compuesto seglin cualquiera de 1las

3?? .
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reivindicaciones 15 a 19, caracterizado porgue R; es
hidroxi, hidroxi(C;-Cs)alquile o {C1-Cglalcoxi (C;-
Cslalgquilo y Ry es (C;-Cglalquilo.

21. El compuesto seglin cualgquiera de las
reivindicaciones 15 a 18, caracterizado porque R, ¥
Rs forman, junto con los &tomecs en el anillo de
carbono a los cuales est&n unidos, un anillo
carboxiclico saturado de seis miembros condensados.

22. El compuesto seglin cualquiera de las

reivindicaciones 15 a 21, caracterizado porque el
compuesto es lao-metil-1,3,4,5,6,11lb-hexahidro-2H-11-
oxa-4a-aza-benzo([alfluocren-1-ol, (lo-metil-
1,3,4,5,6,11bp-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluoren-i-il}) -metanol, (-}-{lo-metil-
1,3,4,5,6,11bP-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluoren-1-il) -metanol, (+)-{lot-metil-
1,3,4,5,6,11bp-hexahidro-2H-11-0xa-4a-aza-

benzo[a] £fluoren-1-il) -metanol, lg-Isopropil-
1,3,4,5,6,11b-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluoren-1-o01, la-etil-1,3,4,5,6,11bB-
hexahidro-2H-1l-oxa-4a-aza-benzo[a] fluoren-1-0l,’
{loa-etil-1,3,4,5,6,11bB-hexahidro-2H-11-0oxa-4a-aza-
benzola] flucren-1-il) -metanol, l-metil-

l1¢,3,4,6,11bB-hexahidro-2H-11-0oxa-4a-aza-
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benzo[a) flucreno, {(l1-Hidroximetil-1,3,4,5,6,11b-
hexahidro-2H-11l-oxa-4a-aza-benzo(a]l fluocren-1-il] -

metanol, l-metoximetil-la-metil-1,3,4,5,6,11bB~
hexahidro-2H-l1l-oXa-4a-aza-benzo[a] fluoreno, (-)~-1-
metoximetil-la-metil-1,3,4,5,6,11bB-hexahidro-2H-11-

oxa-4a-aza-benzo[a) £luoreno, (+)})-1l-metoximetil-la-

metil-1,3,4,5,6,11bp-hexahidro-2H-11-0oxa-4a-aza-

benzo[a] flucreno, eciléster del &cido la-metil-
1,3,4,5,6,1llba-hexahidro-2H-11-oxa-4a-aza-

benzo[a) fluoren-1-carboxilico, l-etoximetil-la-
metil-l,3,4,5,6,11bB-hexahidro—éH—11—oxa—4a-aza-
benzo[a] flucreno, (la-metil-1,3,4,5,6,11lba-
hexahidro-2KE-ll-0oxa-4a-aza-benzo[a] fluoren-1-il) -
metanol, (-)-(le-me=il-1,3,4,5,6,1llba-hexahidro-2H-
ll-oxa-4a-aza-benzof[a] fluoren-1-il) -metanol, (+) -
(lx-metil-1,3,4,5,6,1llba-hexahidro-2H-1l1-oxa-4a-aza-
benzol[a]l fluoren-1-il) -metanol, metiléster del A&acido
loo-etil-1,3,4,5,6,11ba-hexahidro-2H-11-oxa-4a-aza-
benzo[a] fluorenco-1-carboxilico, l-metoximetil-la-
metil-1,3,4,5,6,1llba-hexahidro-2H-11-oxa-4a-aza-
benzol[a] fluoreno, (-})-1l-metoximetil-la-metil-
1,3,4,5,6,11lba-hexahidro-2H-11-oxa-4a-aza-

benzo[al fluoreno, {+)-1l-metoximetil-loa-metil-

2739
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1,3,4,5,6,11lba-hexahidro-2H-11-oxa-4a-aza-

benzo[a] fluorenc, {(la-etil-1,3,4,5,6,11ba-hexahidro-
2H-1ll-oxa-4a-aza-benzo[a] fluoren-1-il)-metanol, lo-
metil-1,3,4,5,6,11bB~hexahidro-2H-11-oxa-4a-aza-
benzo[a)fluoren-l-ilmetiléster del acido acético o
(lo-metil-1,2,3,4,6,7,12,12ba-octahidroindeno(2,1-
alguinolizin-1-il)-metanol.

23. Un compuesto de la férmula IB,

(R)m

caracterizado porque,

X es NRj3;

R, es (C;-Cg)alquilo;

Z es -CHRg-(CHz)n- © un enlace simple;

R; es hidroxi, (Ci-Cglalquile, (C;-Cg)alcoxi,
halégeno, halo(Ci-Cg)lalquilo, (Ci-Cslalcoxi-CO-, CN,
NO;, NH;, mono- ¢ di{Ci-Cg)alquilamino o carboxilo;

Ry es H, hidroxi, (C1-Cg)alquilo, (Cp-

Cs)alquenilo, hidroxi (C;-Cg)algquilo, (C,-Cg¢)alcoxi,
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(C;1-Cg)alcoxi(C;-Cslalquilo, hidroxi(Ci-Celalcoxi (C,-
Cslalquilo, {(Ci-Cqlcicloalquilo, (Cy-
Cs)cicloalquil (C;-Cslalqguilo, arilo, aril(C,-

C¢lalquilo, ariloxi, aril(C,-Cglalcoxi, ariloxi{C,-
C¢lalquilo, aril{C,;-Cglalcoxi(C;-Cglalguilo, halo(C,-
Cs)alquilo, NH,;, amino(C;-Cglalguilo, mono o di(C,-
Cg)algquilamino, morno o di(Ci-Cslalgquilamino (C,-
Cglalquilo, (C1-Cg)alquil-CcoO-, (C1-Cg)alquil-CO-0-,
(C1-Cglalquil-C0-0-(C--Cslalquilo, ({Cy-Cglalcoxi-CO-,
{C:-Cg)alcoxi-CO- (C1-Cg)alquilo, (C,-Cglalcoxi-CO- (C;-
Cglalcoxi(C;-Cglalquilo, carbamoilo, monec o di(C;-
Cs)alquilcarbamoilo, carboxilo o (Cy-Cglalguil-S-(C;-
C¢lalquilo, en donde el (C3-Cy;)cicloalquilo o arile
estid sin sustituir o 8e sustituye con 1 &6 2
sustituyentes cada uno gque es8 independientemente
hidroxi, (Ci-Cgs)lalquilo, haldgenoc, (C;-C¢)alcoxi, NH,
CN o NO;, o uno de R; o Ry ¥ Rg juntos forman un
enlace entre los &atcmos en el anillo a los cuales
estdn unidos;

R, es H, hidroxi, (C,-Cglalgquile,
hidroxi (C,-Cg¢lalquilo, {C1-Cs)alcoxi o (Cy-
Ceslalcoxi(C,-Cglalquilo;

R; es8 H, hidroxi, (Cl-Csfalquilo, (Csa-
Cslalguenilo, {Ci-Cg)alcoxi, (C.-Cs)alcoxi(C,-

Cslalguilo, {(C3-Cqy)cicloalquilo, (Cy-
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C,)cicloalquil (C;-Cglalquilo, arilo, aril{(C,-
Ce¢)alquilo, ariloxi, aril(C;-Cg¢lalcoxi, ariloxi(C,-
Cg)alquilo, aril(C;-Cg)alcoxi(C,-C¢)algquilo, halo(C,-
Ce¢)alquilo, (C1-Cg)alquil-C0-0-, (C1-Cg)alquil -CO-0-
(C1-Cglalquilo, (C;-Cglalcoxi-CO-(C.-Csltalcoxi(C,-
Cslalquilo, carbamoilo, mono o di(C;-
C¢lalquilcarbamoilo, carboxilo o (C;-Cglalguil-S-(C;-
C¢lalgquilo, en donde el (C3-Ci;lcicleoalguilo o arilo
eset4d sin sustituir o se sustituye con 1 & 2
sustituyentes cada uno gque es independientemente
hidroxi, (C;-Cg)lalgquilo, haldégeno, ({C;-Cg)alcoxi, NH,,
CN o NO;, o R; v R; forman, junto con los &tomos en
el anillo de carbono a los cuales esatdn unidos, un
anillc carboxiclico saturado de «c¢cinco a siete
miembros sustituido con 1 a 3 sustituyentes, Ry cada
uno gque es independientemente hidroxi, (Cy-
Cg)alguilo, haldégeno, NH,;, NO;, (C3;-Cy)cicleoalquilo,
hidroxi{C;-Cg)alguilo, -halo{C;-Cg)alquilo, amino (<, -
C¢)alquilo, mono o di(C;-Cs)alquilamine, mono o
di(C;-Cg)alquilamino(C;-Cs)algquilo, {(C,1-Cg)alcoxi,
(C1-Cslalcoxi(C1-Cg)alquilo, carboxilo, {C;-C¢)alquil-
Co-, {C1-Cg)alquil-CO-~-0-~, (Ci-Cglalcoxi-CO-, {C,-
Cslalcoxi-C0-(C;-Cg)alquilo, carbamoilo mono o di(C;-
Cslalguilcarbamoilo u oxo0;

Rg es K, hidroxi, {Ci-Cslalquilo, {(C.-
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Cglalcoxi o (C;-Cglalcoxi(C;-Cg)alquile o Rg forma un
enlace entre el &Atomo en el anillo al cual se une y
el &tomo en el anillo al cual R, estd unido;

R7 es H, hidroxi, (C1-Cslalquilo,

hidroxi(C;-Cg)alquilo, (C,-Cg)alcoxi o] {C,-

-Cglalcoxi (C1-Cg)alquilo;

Ry es H, hidroxi, (Ci1-Cglalquilo,
hidroxi{C;-Cs)alquilo, {C;-Cglalcoxi o {(C,-
Ce¢lalcoxi(Ci~-Cglalquilo o, Unicamente cuandoe n es 0,
R,y Ry forman, junto con los atomos en el anillo de
carbono a los cuales estdn unidos, un anillo
carboxiclico saturado de cinco a siete miembros
condensado sin sustituir o sustituido con 1 a 3
sustituyentes R;p, cada uno que es independientemente
hidroxi, {(C1-Cs)alquilo, halégeno, NH,, NO,, (Ci-
Cs)cicloalquilo, hidroxi(C;-Cslalgquilo, halo(C;-
Cs)alguilo, amino(C;-Cg¢)alquilo, mono o di(C,-
Cs)alguilamino, mono o di(C;-Cglalquilamino (C;~
Ce¢)algquilo, {C1-Cslalcoxi, {(C1-Cg)alcoxi(C;-
Cs)algquile, carboxilo, {C1-Cglalgquil-CO-, {(Cy-
Cs)alqguil-C0-0-, (C;-Cgs)alcoxi-CO-, (C1-Cg)alcoxi-CO-
(C1-Cglalquilo, carbamoilo, mono o di(C,-
Cs)algquilcarbamoilo u oxo;

Ris es H, (C1-Cglalquilo, (Cz-Cg¢)alquenilo,

hidroxi(C;-C¢)algquilo, {(C1-Cglalecoxi(C;-Cglalquilo,

2>
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hidroxi(C;-Cg)lalcoxi(C,-Cslalquiloe, halo(C,-
Cg¢lalquilo, "amino (C;-C¢)alquilo, mono o di(¢C,;-

Cslalgquilamino(C;-C¢)alquilo, (C;-Cg)alquil-CO~-, (C;-
Cs)alquil-C0-0-{C,-C¢lalquilo, {(C;-Ce¢lalcoxi-CO-, (C,-
Cslalcoxi-CO-(C;-Cglalquilo, {C1-Cglalcoxi-CO-(C;-
Cglalcoxi (C;-Cs)alguilo, carbamoilo, mono o di(C.-
Cslalgquilcarbamoilc o carboxilo;

Ris €8 H o (C;-Cgslalquilo;

Ry ¥ Ry estdn unidos a los A&tomosa en el
anillo de carbono, que son adyacentes;

mes 0 a 2; vy

nes 0061,

o una sal farmacéuticamente aceptable o
éster de la misma, con las condiciones, de que:

a} cuando m Bea 0 o R; sea metoxi y R, sea
H o etilo, entonces R; no es metoxi-CO;

b} el ccmpuesto no sea 12-metil-
1,2,3,4,6,7,12,12b-occtahidro-indolo([2,3-
alquinolizina; l-ezil-12-metil-1,2,3,4,6,7,12,12b-
octahidro-indole[2,3-alquinolizina; 2,3-dietil-12-
metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2,3-
alquinolizina; l12-metil-1,2,3,4,6,7,12,12b-
octahidro-indolo[2,3-alquinolizin-1-0l; 2-(1l-etil-

l12-metil-1,2,3,4,6,7,12,12b-octahidro-indolo[2, 3-

38%-
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alquinolizin-1-il) -etanol; ll-metil-2,3,5,6,11,11b-
hexahidro-1H-indolinizino (8, 7-b] indolo; (ll-metil-
2,3,5,6,11,11b-hexakidro-1H-indolizino[8,7-b]lindol-
1-il) -metanol; (l,l11-dietil-2,3,5,6,11,11b-
hexahidro—lH—indolizing[B,T—b]indol-l—il)—metanol o
metiléster del dcido 3-(1l-etil-12-metil-
1,2,3,4,6,7,12,12b-octahidro-indolo[2,3-
alquinolizin-1-il) -propionico.

24. El compueatc seglin la reivindicacidn
23,. caracterizado porque Ry es hidroxi, {C.-
Cs)algquilo, hidroxi(2;-C¢lalguile o (C1-Cg)alcoxi(C;-
C¢lalquilo y Ry es H, (Ci-C¢lalquilo o hidroxi(C,-
Cs)algquilo.

25. El compuesto segiin la cualguiera de las
reivindicaciones 23 & 24, caracterizado porque. el
compuesto es la-etil-12-metil-1,2,3,4,6,7,12bB-
octahidro-indelo(2,3-alquinclizin-1-0l o lo-etil-12-
etil-1,2,3,4,6,7,12bB-octahidro-indolo(2,3-
alquinolizin-1-o0l.

26. Un compuesto de la férmula IC,
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IC

caracterizado porque,

X es NRi;

R; es H;

Z es -CHRg-(CHz2)n- o un enlace simple;

n es 0;

Ry es5 hidroxi, (Cij-Cglalguilo, (Ci-Cglalcoxi,
halégeno, halo{C;-Cg)alguile, (Ci-Cglalcoxi-CC-, CN,
NQOz, NH;, mono- o di{(;-Cg)lalquilamino o carboxilo;

Ry es H, hidroxi, (Ci-Cg¢)alguilo, (Ca-
Cg)alquenilo, hidroxi(Ci~Cg)alquilo, (Ci-Cg)alcoxi,
(C1-C¢lalcoxi({Ci-Cglalauilo, hidroxi{(Ci-Cglalcoxi {(Ci-
Cg)alquilo; {C3~-Ce)cicleoalgquile, {Cy-
C1)cicloalquil(Cl-Cs)alquilo; arilo, aril (C,-
Ce¢)alquilo, ariloxi, aril{C;-Ce¢)lalcoxi, ariloxi({C;-
Ce¢)alquilo, aril(C;-Cs)alcoxi(C;~Cslalquilo, halo(C,-
C¢)algquilo, NH;, amino(Ci-Cg)alquilo, mono o di(Ci-
Cs)alguilamino, mono o di(C;-Cgs)alquilamino (C;-

Celalquilo, {C1-C¢)alquil-CoO-, (Ci-Cgslalquil-C0-0-,
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{C1-Cs)alquil-CO-0-(C;-Cglalquilo, (C,-Cg)alcoxi-CO-,
{(C:-Cglalcoxi-CO-(C;-Cg)alquilo, (C,-Cglalcoxi-CO-(Cy-
Cslalcoxi (C,-C¢)alquilo, carbamecilo, mono o di(C,-
Cslalquilcarbamoilo, carboxilo o (C:-Cs)alquil-S-{(C;-
Cslalquilo, en donde el (Ci-C;lcicleoalguile o arilo
estd sin sustituir o se sustituye con 1 & 2
sustituyentes cada uno que es independientemente
hidroxi, (C;-Cg)alguilo, halégeno, (C;-Cglalcoxi, NHj,
CN © NO2, © Ry Y R¢ juntos forman un enlace entre los
dtomos en el anillo a los cuales estdn unidos;

R es8 H, hidroxi, (Ci-Cglalquilo, (Cy-
Cglalcoxi o (C;-Cslalcoxi(Ci-Cglalgquilo o Rg forma un
enlace entre el Atomo en el anilleo al cual se une y
el dtomo en el anillo al cual R, estd unido;

R, es q, hidroxi, (C1-Cglalguilo,
hidroxi(C;-Cglalguilo, (C1-Cglalcoxi o (Cy1-
Cglalcoxi(C;-Cglalquilo;

Ra es H, hidroxi, (C1-Cglalquilo,
hidroxi{(C,-C¢)algquilo, (C1-Cglalcoxi o} {C1-
Cglalcoxi(C;-Cglalquilo o, TGnicamente cuande n es 0,
R; v Rg forman, junto con los Atomosg en el anillo de
carbono a los cuales - estdn unidos, un anillo
carboxiclico saturado de cinco a siete miembros sin
sustituir o sustituido con 1 a 3 sustituyentes R;p

cada uno gue es independientemente hidroxi, (C1-

257
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Cglalquilo, haldgenco, NH,, NO;, (Cy-Cy;)cicloalquileo,
hidroxi(C;-C¢)alquileo, halo(C;-Ce¢lalguilo, amino (C,-
Cglalgquilo, mono o di{C;-Cg¢lalquilamineo, mono o
di(C1-CglalquilaminoiC;-Cg)alquilo, (Ci-Cgslalcoxi,
{C;1-C¢lalcoxi{Ci;-Cg)lalquilo, carboxilo, (C:-Cg)alguil-
co-, {C1-Cs)alquil-C0O-0-, (C1-Cg)alcoxi-CoO-, (Cy-
Cslalcoxi-CO-{(C;-Cglalquilo, carbamoilo, mono o)
di(C;-Cglalgquilcarbamrcileo u oxo;

Rs es hidroxi, (C1-Cg)alguilo, haldégeno,
NH,, NO,, (Ci-Cqlecicloalquilo, hidroxi(C;-Cgslalquilo,

halo{(C;-Cstalgquile, amino(C;-Cg¢)algquilo, mono o di{C;-

Cg)alquilamino, monoc o di(C;-C¢lalguilamino(C;-
Cglalquilo, (C.-Cg)alcoxi, (C.-Cglalcoxi(C,-
Cg)lalquilo, carboxilo, (C1-Cs)alquil-CcoO-, {C1-
Cg¢)alguil-CcO-0-, (C;-Cglalcoxi-CO-, (C;-Cglalcoxi-CO-
(C1-Cg)algquilo, carbamoilo, mono o di{cC,-

Cglalgquilcarbamoilo u oxo;

Ris es H, (C;-Cglalquilo, (Cz-Cslalquenilo,
hidroxi (C;-Cg¢lalquilo, (C1-Cg¢)alcoxi(C;-Cglalgquilo,
hidroxi(C:-Cgs)alcoxi (C1-C¢)alquilo, halo(C;-
Cs)algquilo, amino (C:.-Cglalquilo, mono o di(Cq-

Cg)algquilamine(C;-Cs)alquilo, {C1-Cs)alquil-CO-, (Cc,-
Cg)alquil-CO-0-{C;-C¢)alquilo, (C;-C¢lalcoxi-CO-, (C,-
Cglalcoxi-CO-(Ci-Cglalguilo, (C1-Cglalcoxi-CO-{(C,-

Cs)alcoxi (C1-Cslalguilo, carbameoilo, mono o di(C,-

o=
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Cs)alguilcarbamoilo o carboxilo;

R.s es H o (C;-Cglalquilo;

R, y Ry estdn unidos a los &tomos en el
anillo de carbono, gue son adyacentes;

mes 0 a 2; y

r es 1 a 3;

o una sal farmacéuticamente aceptable © un
éater de la misma, con las condiciones, de que el
compuesto no Bea 10-metil-
5,7,7a,8,9,10,11,11a,11b,12-decahidrec-6H-6a,12-
diaza-indeno([l,2-a]l fluoreno; metiléster del Aacido 3-
hidroxi-1,2,3,4,4a,5,6,7,8,13,13b,13c-dodecahidro-
6a,13-diaza-indeno[1,2—c]fenantreno-4-carboxiiico;
metil-3-etil-1,2,3a,4,6,7,12b,12c-octahidro-3H,12H-
indolo[2,3-glciclopent[a]l indolizina-2-carboxilato;
metil-1,2,3a,4,6,7,1zb,1l2c-octahidro-3H,12H-
indeolo[2,3-glciclopent [a]l indolizina-2-carboxilato o)
12c-etil-1,3a,4,6,7,12b,12c-octahidro-
ciclopent([1,2]indolizino[8,7-b]indol-3(2H) -ona.

27. El1 compuesto 8segin la reivindicacidén
26, caracterizado porque r es 1 y R; es H, hidroxi,
(C1-C¢lalquilo o hidroxi{C,-Cglalguilo.

28. El1 compuesto segin cualquiera de las

reivindicacioneas 26 6 27, caracterizado porgue el

compuesto es 3,4,4ap,5,6,7,8,13,13bPB-13ca-decahidro-

3@9
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2H-6a,l3-diaza-indeno[l,2-c) fenantren-1-ona,
1,2,3,4,5,6,7,8,13,13b-decahidro-6a,l3-diaza-
indeno[l, 2~c] fenantreno,
la,2,3,4,4ap,5,6,7,8,13,13bB,13co-dodecahidro-6a, 13-~

5 diaza-indeno[l,2-c] fenantren-1l-iléster del acido
acético o 1B,2,3,4,4aB,5,6,7,8,13,13bB,13ca-
dodecahidro-6a,13~diaza-indeno[l,2-c¢] fenantren-1-
iléster del acido acético.

29. Un compuesto de la férmula ID,

10°
R,)m
1D

15

caracterizado porque,

X es NR3z;
20 R, es H;

Z es -CHR-(CHz2)n-;

n es 0;

Ri, es hidroxi, {Ci—Cglalguilo, (C1-

Cglalcoxi, halégeno, halo (Ci-Cg¢)alquilo, (Cyi-

25 C¢)alcoxi-CO-, CN, NQa, NH;, mono- o di(C;-
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Cslalquilamine ¢ carboxilo;
Ra es H, hidroxi, (C;-Cglalquilo,. (Cy-
Cg)alquenilo, hidroxi(C,-Cglalgquilo, (C,-Cglalecoxi,

(C1-Cglalcoxi(C,-Cg)alquilo, hidroxi (Ci-Cg)alcoxi(C,-

Cg)alquilo, (C3~Cq)cicloalquilo, (Cy-
C7)cicloalquil (C;-Cg)alguilo, arilo, aril (C;-
Cslalgquilo, ariloxi,., aril(C;-Cglalcoxi, ariloxi(C;-

Celalguile, aril(C;-Cglalcoxi(C;-Cglalquile, hale(C,;-
Cg)alquilo, NH;, amino(C,;-Cs)algquilo, mono o di(C;-
Ce¢)algquilamino, mono o di(C;-Cs)alquilamino(C;-
C¢)alquilo, (C1-Cg)ealguil-CoO-, {C;-Cs)alquil-C0-0-,
(C:1-Ce)alguil-CO-0-(C;-Cglalquilo, {Ci-Cgslalcoxi-CO-,
(C1-Cglalecoxi-CO- (C1-Cglalquilo, (Ci-Cstalcoxi-CO-(C;-
Cslalcoxi(C;-Cslalquilo, carbamoilo, mono o di(C;-
C¢)alquilcarbamoilo, carboxilo o (C;-Cglalquil-S-{C;-
Ce¢)alquileo, en donde el (C3-Cs)leicloalgquile o arile
estd 8in sustituir o B8e sustituye con 1 6 2
susetituyentes cada uno que es independientemente
hidroxi, {(C,-Cg¢}alqui. o, haldgeno, (C;-Cglalcoxi, NH;,
CN © NO;, o unc de Ry o Ry ¥ Rg juntos forman un
enlace entre los &tcmos en el anillo a los cuales
estdn unidos;

Ry es E, hidroxi, (C1-Cs)alquilo,
hidroxi(C;-Cs)algquilo, (C1-Cg¢lalcoxi o ({Cy-

Ceglalcoxi (C;-Cglalguilo;
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Rs es H, hidroxi, ({C;-Cglalquilo, {Cay-

Cg)alguenilo, ({C.-Cglalcoxi, (C1-Cglalcoxi(C.-
Cslalquilo, (C3-Cr)cicloalquilo, {Cy~
C;)lcicloalquil (C;-Cg)alquilo, arilo, aril (C;-

Cslalquilo, ariloxi, aril{(C;-Cglalcoxi, ariloxi(C;-
Cs)algquilo, aril(C;-Cg)lalcoxi{Cyi-C¢)algquilo, halo(C;-
Cglalqguilo, (Ci-Cglalquil-CO-0-, {(C1-Cg)alquil-CO-0-
(C1-Cslalguilo, (C,-Cslalcoxi-CO-{C1-Cglalcoxi (C,-
Ce¢lalquilo, carbamoilo, mono o di (C,-
Ces)alquilcarbamoilo, carboxilo o (C;-Cglalguil-S-(C;-
Cs)alquilo, en donde el (C3-Cr)}cicloalgquilo o arilo
estd sin sustituir o se sustituye con 1 & 2
sustituyentes cada uno gque es independientemente
hidroxi, (Ci-Cg)lalquilo, halégeno, (C,-Cglalcoxi, NH,;,
CN o NO;, o Ry ¥ Rs forman, junto con los &dtomos en
el anillo de carbono a los cuales estdn unides, un
anillo carboxiclico saturado de <cinco a siete
miembros condensade sustituido con 1 a 3
sustituyentes, Ry cada uno que es independientemente

hidroxi, (C,-Cglalquilo, haldédgeno, NH;, NO,, (Cy-

C;)cicloalgquilo, hidroxi{C;-Cgs)alquilo, halo(C;-
Cslalquilo, amino (C;-Cg)alquilo, mono o] di(C,-
Cg)algquilamino, mono o di(C;-Cglalquilamino{C,-
Cglalquilo, (Ci-Cglalcoxi, (C:-Cg)alcoxi{(C,-

Cglalquilo, carboxileo, (C1-Cglalquil-CO-, (Cy-

222



10

15

20

25

143
C¢)alguil-Cco-0-, (C;-Cg)lalcoxi-CO-, (Cy-Cg)alcoxi-CO-
(C1-Cglalguilo, carbamoilo mono o di(C,-

Cslalquilcarbameoilo v oxo;

Rg es H, hidroxi, {Ci1-Cglalquileo, (Cp-
Ce¢)alcoxi o (C;-Cgslalcoxi(Ci-Cglalquilc o Rg forma un
enlace entre el dtomo en el anillo al cual se une y
el dtomo en el anillo al cual R; estl unido;

Rip €8 H, hidroxi, (C,-Cgslalgqguilo, halégeno,
NH;, NOz, (C3-Cy;)cicloalquilo, hidroxi(C;-Cslalquilo,

halo(C;-Cs)alquilo, amino(C;-Cglalquilo, mono o d4di{C,-

Cg¢)alquilamino, mor.o o di(Ci-C¢lalgquilamino (C;-
Cs)alguilo, (Ci1-Zg)alcoxi, {Ci1-Cglalcoxi (Cy-
Cg)alquilo, carboxilo, (C1-Cglalgquil-CO-, (Cy-

Ceg)algquil-CO-0-, (C1-Cglalcoxi-CO-, (Cy-Cgslalcoxi-CO-
(Ci-Cslalquilo, carbamecilo, mono o di(C,-
Cslalgquilcarbamoilo u oxo;

R;s es H, (C;-Cglalguilo, (Cy-Cglalquenilo,

hidroxi{C;~-Cglalquilo, (C1-Cglalcoxi(C;-Cglalquilo,
hidroxi(C;-C¢)alcoxi{C;-Cslalquilo, halo{C;-
C¢lalquilo, amino(C;-Cg)alquilo, mono o di(c;-

Cs)algquilamino(C,-Cg)algquilo, ({(C;-Cslalguil-CO-, (C,-
Ce¢lalquil-CO-0-(C1-C¢)alquilo, (C;-Cg)alcoxi-CO-, (C;-
C¢)alcoxi-CO- (C;-Cglalguilo, (C1-Cs)alcoxi-CO-(Cy-
Cslalcoxi(Cy-C¢)alguils, carbamoilo, mono o diliC,-

Cs)alguilcarbamoilo o carboxilo;

235
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Ris es H o (Ci-Cglalgquilo;

R7 y Rg estan unidos a los Atomos en el
anillo de carbono, gue son adyacentes;

mes 0 a 2; vy

t es 0 a 3;

¢ una sal farmacéuticamente aceptable o
éster de la misma, con las condiciones, de gque el
compuesto no sea 1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahidro-4b,ll1-diaza-indenoc[2,1l-a] fenantreno;
1,2,3,4,4a,5,6,11,11b,12-decahidro-4b,1l1-diaza-
indeno [2,1-a] fenantreno; 9-metoxi-
1,2,3,4,4a,5,6,11,11b,12-decahidro-4b,11-diaza-
indeno[2,1-a] fenantreno o metiléster del A&acido 1-
hidroxi-1,2,3;4,4a,5,6,11,11b,12,13,13a-dodecahidro—
4b,ll1-diaza-indeno[2,1-a]l fenantren-2-carboxilico.

30. Un compuesto de la fdérmula IE,

(R,)m

caracterizado porque,

234
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X es NR,y;
R, es H;

Z es -CHR-(CH;)n- o un enlace simple;

R,, es hidroxi, {C.-Cg¢talquilo, {Cy-
Cs)alcoxi, halégeno, halo{C;-Cglalguilo, (C:1-
Cglalcoxi-CO-, CN, NO,, NH,, mono -~ o di(C;:-

C¢)alguilamino o carboxilo;

R; e H, hidroxi, {C1-Cglalquilo, {Ca-
Cs)alquenilo, hidroxi{C;-Cg)lalquilo, {C;-Cg)alcoxi,
{C;-Cglalcoxi(C;-Cglalgquilo, hidroxi{(Ci-Cglalcoxi (C,y-
Cg¢)alquilo, (Ca-Cy)cicloalquilo, {Cs-
C,;)cicloalquil (C;-Cglalguilo, arilo, aril (C;:-
Cs)alquilo, ariloxi, aril(C,;-C¢)lalcoxi, ariloxi(C;-
C¢)algquilo, aril{C,-C¢)alcoxi(C;-Cg)alguilo, halo(C;-
Cs)algquilo, NH,, amino(C;-C¢)lalgquilo, wmono o di(C,-
Ce¢lalquilamino, mono o di(C;-Cs)alguilamino(C,-
Cg)algquilo, (C;-Cgya_quil-co-, (Cy-Cglalquil-C0O-0-,
{C1-Cglalquil-CO-0-(C;-Cglalquilo, (C,-Cglalcoxi-CO-,
{C1-Cglalcoxi-CO-(Ci-Cs)alquilo, (C,-Cs)alcoxi-CO-({C,-
Cg)alcoxi(C;-Cglalgquiln, carbamoilo, mono o di(C;-
Cs)alquilcarbamoilo, ¢arboxilo o (C;-Cglalquil-S-(C,-
Cs)alquilo, en donde (C3-C;)cicloalquilo o arilo esté
sin peustituir o se sustituye con 1 6 2 sustituyentes
cada uno gque es independientemente hidroxi, (Cy-

Ce¢)algquilo, haldgeno, (C;-Cglalcoxi, NH;, CN o NO;, o
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uno de R; © Ry, ¥ R¢ juntos forman un enlace entre los
dtomos en el anillo a los cuales estan unidos;

Ra es H, hidroxi, (Cl-cs)alquiio,
hidroxi(C;-Cs)alquilo, (C1-Cglalcoxi o (Cy-
Cs¢)alcoxi(Ci1-Cg)algquilo;

Rs es H, hidroxi, {C,-Cglalquilo, (Ca-
C¢)algquenilo, (C;-Cglalcoxi, {C1-Celalcoxi(C,-
Cs)alguilo, (Cy~Cy)ecicloalquilo, {Csy-
C;)cicloalquil {(C3;-Cg)alquilo, arilo, aril (C,-
Ce¢lalguilo, arilexi, aril{C;-Cglalcoxi, ariloxi{C;-

Cglalguile, aril({C;-Cg)alcoxi(C,-Cs)alquilo, haleo(C;-

Cslalquilo, (C,:-Cglalgquil-Cco-0-, (C1-Cglalquil-CO-0-
(Ci-Cglalgquilo, (C1-Cs)alcoxi-CO-(C1-Cglalcoxi(C;y-
Cslalguilo, carbamoilo, mono o di(Cy-

Cslalgquilcarbamoilo, carboxile o (C;-Cglalquil-S-(C,-
Cé)alquilo, en donde el {(C;3-Cs}cicloalquilo o arilo
estd sin sustituir o se sustituye con 1 & 2
sustituyentes cada unc gque 8on independientemente
hidroxi, (Ci-C¢)alquile, halégeno, (C;-Cg)alcoxi, NH,
CN o NO;, o Ry ¥ Ry forman, junto con los atomos en
el anillo de carbono a los cuales esté&n unidos, un
anilleo carboxiclico saturado de cinco a siete
miembros condensado sustituido con 1 a 3
sustituyentes, Ry cada uno que es independientemente

hidroxi, (C1-C¢)alquile, halbégeno, NH;, NOj, (Ci-
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C;)cicloalquilo, hidroxi{C,-Cgslalguilo, halo (C;-
Ceslalquilo, amino ((¢;-Cglalquilo, mono o di(cC,-
C¢)alguilamino, mono o) di(C;-Cslalquilamino(C,-
Cs)alguilo, (C.-Cglalcoxi, (C1-Cglalcoxi(C;-
CsJalquilo, carboxilo, {(Ci-Cglalquil-co-, (Ci1-
Cs)alquil-C0-0-, (C;-Cglalcoxi-CO-, (C;-Cglalcoxi-CO-
(C1-Cslalqguilo, carbamoilo monoe (o} di(C,-
Cg¢)algquilcarbamoilo u oxo;

R¢ es H, hidroxi, (Ci-Cglalqguilo, (Ci1-
Cglalcoxi o (C,-Cglalcoxi(C;-Cglalquilo o Rs forma un
enlace entre el adtomo en el anilleo al cual se une y
el d4tomo en el anillc al cual R, estd unido;

R, es H, hidroxi, (C1-Cslalquilo,
hidroxi(C,-Cs)alquilo, (C.-Cg)alcoxi o (Ci-
Cglalcoxi (C1-Cglalquilo;

Re es H, hidroxi, {C1-Cgslalquilo,
hidroxi(C;-Cg)alquilo, (C1-Cs)alcoxi o (C,-
Cg¢)alcoxi(C1-Cg)alguilo o, Unicamente cuando n es 0,
R ¥ Ry forman, junto con los dtomos en el anillo de
carbono a 1los cuales estdn unidos, un anillo
carboxiclico saturado de cinco a siete miembros sin
sustituir o sustituido con 1 a 3 sustituyentes R,
cada uno independientemente hidroxi, (C;-Cglalquilo,
halédgeno, NH,, NO,;, (Ci3-Cy)cicloalquilo, hidroxi{C,-

Ce¢lalquilo, halo (C;-Cglalqguilo, amineo (C;-C¢)alquilo,
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mono - o di(C;-Cg¢)algquilamino, mono '+) di{c,;-
Cstalguilamino(C,-Cg)alguilo, {C,-C¢lalcoxi, (Cq-
Cslalcoxi(C;-Cg¢lalquilo, carboxilo, (C;-Cg)alquil-CO-,
(C1-Cg)algquil-C0O0-0-, (C;-Cglalcoxi-CO-, (Ci-Cg)alcoxi-
CO-(C;-Cs)alquilo, carbamoilo, mono o di{c,-
Cs)alquilcarbamoilo u oxo;

Ris es H, (Ci1-Cslalquilo, (Ca-Cg)alquenilo,

hidroxi(C;-Cgs)lalquilo, (C1-Cglalcoxi(C;-Celalquilo,
hidroxi{(C,-Cg)alcoxi (C1-Cs)alguilo, halo{C;-
Cs)alquilo, amino (C,;-Cs)algquilo, mono o di (C,-

Cs)alquilamino(C;-Cglalquilo, (C1-Cglalquil-CO-, (C,-
Celalquil-C0O0-0-(C;-Cg)alquilo, (C;-Cg¢)alcoxi-CO-, (C,-
C¢)alcoxi-CO-(Ci-Cglalquilo, (C1-Cglalcoxi-CO-{(C;-
Ce¢)alcoxi{C;-Cslalguilo, carbamoilo, mono o di{C;-
Cs)alguilcarbamoilo o carboxilo;

Ris e8 H o (C,-C¢)alguilo;

R, Yy Ry estdn unidos a 1los Atomes en el
anillo de carbono, que son adyacentes;

mes 0 a 2; y

nes 1,

© una sal farmacéuticamente aceptable vy
éster de la misma, con la condicién, de gque el
compuesto no sea 2,3,4,5,7,8,13,13b-octahidro-2,3-
dietil-1H-azepino[l’,2':1,2]pirido([3,4-b]lindol;

2,3,4,5,7,8,13,13b-octahidro-1H-
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azeplno[l’,2’:1,2]pirido[3,4-blindol-2-ilmetilé&ster
del &acido acético; 2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l1’,2’:1,2]pirido[3,4-blindol-2-
[(fenilmetoxi)metilc] o 2,3,4,5,7,8,13,13b-
octahidro-1H-azepinc([l’,2':1,2]pirido[3,4-b]lindol-4-
etil-2-[(fenilmetoxi)metilo].

31. El compuesto segin la reivindicacién
30, caracterizado porque el compuesto es
2,3,4,5,7,8,13,13b-octahidro-1H-
azepino[l’,27:1,2]piridol[3,4-b}indol.

32. Un compuesto que es 2B-metoxi-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizina, 2a-metoxi-1,2,3,4,6,7,12,12bo-
octahidro-indolo[2,3-alquinolizina, la-etil-2a-
metil-1,2,3,4,6,7,12,12bPf-octahidro-indolol(2,3-
2lquinolizin-1-0l, 1la-isopropil-1,2,3,4,6,7,12,12bB-
octahidro-indolo[2,3-alquinolizin-1-01, {-)-1la-
isopropil-1,2,3,4,6,7,12,12bB-octahidroindolol[2,3-
alquinolizin-1-o0l, {+)-la-isopropil-
1,2,3,4,6,7,12,12bP-octahidroindolo([2,3-
a¢lquinolizin-1-0l1, 1p-isopropil-1,2,3,4,6,7,12,12bp-
octahidro-indole[2,3-g]gquinoclizina, {lo-isopropil-

1,2,3,4,6,7,12,12bp-octahidro-indolol[2,3-

o
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alquinolizin-1-il) -metanol, (la-n-propil-
1,2,3,4,6,7,12,12bB-octahidro-indolo[2,3-
alquinolizin-1-il) -metanol, 2-(10;2,3,4,6,7,12,12bﬂ—
octahidro-indolo[2,3-a)lquinolizin-1-il) -butan-2-o0l,
1-{(1,2«,3,4,6,7,12,12ba-octahidro-indolo([2,3-
alquinolizin-2-il) -propan-1-ol, 2-
(l¢,2,3,4,6,7,12,12bB-octahidro-indolo{2,3-
alquinolizin-1-il) -propan-2-ol, l1-g-butil-
1,2,3,4,6,7,12,12bBf-octahidroindolo(2,3-
alquinolizin-1-0l, 1l-ciclohexil-1,2,3,4,6,7,12,12bpB-
octahidroindolo[2,3-alquinolizin-1-01, 9-fluoro-1a-
isopropil-1,2,3,4,6,7,12,12bB-octahidro-indolo[2,3-
alquinolizin-1-o01, (la-metil-1,2,3,4,6,7,12,12bp-
octahidroindolo[2,3-¢2] qJuinolizin-1-il)-metanol, (-)-
({lo-metil-1,2,3,4,6,7,12,12bB-octahidroindolo{2,3-
alquinolizin-1-il)-metanol, (+)-(loa-metil-
1,2,3,4,6,7,12,12bpf-octahidroindolo[2,3-
alquinolizin-1-il)-metanol, (lox-etil-
1,4,6,7,12,12bp-hexahidroindolo(2,3-alquinolizin-1-
il) -metanocl, 3,4u-dimetil-1,2,3,4,6,7,12,12bp-
octahidroindole[2,3-a]lguinolizina,
(l,2c¢,3,4,6,7,12,12ba-ocztahidroindolo[2, 3-

alquinolizin-2-il) -propan-2-o0l,

no®.
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(1,2a,3,4,6,7,12,12bB-octahidreindolo([2, 3-
alquinolizin-2-il) -propan-2-o0l, k2a-etil-
1,2,3,4,6,7,12,12ba-octahidreoindolo[2,3-
alquinolizin-2-il)-metanol, (2a-etil-
1,2,3,4,6,7,12,12bPf-octahidroindolo[2,3-
algquinolizin-2-il) -metancl, etiléster del &dcido (la-
etil-1,2,3,4,6,7,12,12bpB-octahidroindolol([2,3-
alquinolizin-l-ilmetoxi)-acetico, 1-{2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo (2,3~
a]quinoliziﬁ-z-il)—etanona, 1-(2g-etil-
1,2,3,4,6,7,12,12ba-octahidro-indelo[2,3-
g]quinolizin-z-il)—etanol, 2-(2a-etil-
1,2,3,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-2-il) -propan-2-o0l, 2-(3-etil-
l,20,30,4,6,7,12,12ba-octahidro-indolo[2,3-
alquinolizin-2-il) -propan-2-ol, {3-etil-2-metil-
la,2B8,3pP,4,6,7,12,12bfi-octahidro-indolo([2, 3-
algquinolizin-1-il)-metanecl, 3-etil-1,2-dimetil-
ia,2p,3B,4,6,7,12,12bB-octahidro-indolo[2,3-
alquinolizina, 1,2-dimetil-1,2,3,4,6,7,12,12bB-
octahidro-indolo[2,3-2lquinoclizin-1B-01, {l-etil-2-

metil-1B,2B,3B,4,6,7,.2,12ba-octahidro~-indolo[2,3-
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alquinolizin-3-il) -metanol, metiléster del 4&acido 1-
B-hidrox;metil—l-metil-1,2,3,4,6,7,12,12bB—
octahidro-indeolo[2,3-alquinoclizina-6B-carboxilico,
5,6,7,7B3,8,9,10,11,11aB,11ba-decahidro-12-oxa-6a-
aza-indeno([l,2-alflucreno,
2,3,4,4aB,5,6,7,8,13bB,13cP, ~-decahidro-1H-13-oxa-6a-
aza-indeno[l,2-c¢] fenantreno,
2,3,4,4apB,5,6,7,8,13ba,13cf-decahidro-1H-13-0oxa-6a-
aza-indeno[1l,2-c] fenantreno,
2,3,4,4ap,5,6,7,8,13,13bpP-decahidro-1H-6a,13-diaza-
indeno([1,2-c] fenantren-13cB-ol, {(-)-
2,3,4,4ap,5,6,7,8,13,13bpB-decahidro-1H-6a,13-diaza-
indeno[1,2-c] fenantren-13cf-ol, (+) -
2,3,4,4ap,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-
indeno(l,2-c] fenantren-13cf-ol,
{(2,3,4,4apB,5,6,7,8,13,13bB-decahidro-1H-6a,13-diaza-
indeno[1,2—c]fenantrenil)—13cB-hetanol o
5,6,7,7a,11,11b,12-dezahidro-6a,12-diaza-
indeno[1,2, @]l fluoren-1l1la-cl.

33. Una composicidn farmacéutica
caracterizada porque comprende al menos un compuesto

seglin cualgquiera de las reivindicaciones 15 a 32, y

un diluyente portador y/o excipiente

vl

7/_\0}.



10

153

farmacéuticamente aceptable.

34. El compuesto 8Seqgin cualquiera de las
reivindicaciones 15 a 32, para utilizarse como un
medicamento.

35. Un método para el tratamiento de wumna
enfermedad o condicidn en donde ee indica gque sera
itil un antagonista de los adreno-receptores alfa-2,
que comprende administrar a un mamifero que necesita
del tratamiento una cantidad eficaz de al menos un

compuesto segin la reivindicacién 1.
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RESUMEN DE LA INVENCION

La invencidén proporcicna un compuesto de la
f6rmula I, en donde X, Z, Ry a Rjo, Ris: Rijg, m, n, r
y t son como se definieron en la reivindicaciém 1, o
una s8al farmacéuticamente aceptable o é&ster del
mismo, itil como un antagonista alfa-2. Los
compuestos de la férmula I se pueden utilizar para
el tratamiento de enfermedades o condiciones donde
ge indica que son eficaces los antagonistas de los

adreno-receptores alfa-2. 0

DOY
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogota D C
Doctor(a) OficioN®* 103588
EMILIO FERRERO
Apoderado(a)

ORION CORPORATION

ASUNTO:

Radicacion N° 04-110419
Solicitud internacional PCT/FI103/00255
Fecha inicio fase nacional 03/11/2004
Tramite 011

Evento 379

Actuacion 430

Folios 001

Como resultado del examen de forria, realizado con fundamento en el articulo 38
de Ia Decision 486 de la Comisién 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:

e La solicitud no contiene copia del documento en que consta la cesion del
derecho de patente del inventor al solicitante 0 a su causante (Art. 26-k)
Decisién 486).

o La solicitud no contiene el poder debidamente otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Codigo de
Procedimiento Civil. Adicionalmente debera presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante,
cuando éste fuere una persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacion del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo pri de la Circular Unica N° 10 de 2001.

ALIX CARMENZ SPEDES DE VERGEL
i6n de Nuevas Creaciones.

El anterior requerimiento fue notificado por fijacion en lista de fecha,
Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5.7y 10

)
{9 MOV 2004
Conmutador: 3 820R40 Fax: 3 505220

202044 Sede CAN: Tr. 40A No. 38-50 3153265 al 69
Fax: 3 505220. Linea 9800-910 165
Web: www.sic.vov.co ¢-mail: infof@sic.gov.co
Bogotd D.C. - Colombia
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