
TETRACYCLIC IMIDAZO-BEWZODIAZEPINES AS GABA RECEPTORS
MODULATORS The present invention is concerned with
substituted imidazo[l,5-a] [l,2,4]triazolo[l,5- d]
[1,4]benzodiazepine derivatives of the following
formula wherein 5 R1 is hydrogen, halogen, lower
alkyl, lower alkyl substituted by halogen, lower
alkoxy, lower alkoxy substituted by halogen, nitro,
cycloalkyl, -O(CH 2)mO(CH 2)mOH or -CsC-R'; R2 is
hydrogen or methyl; R3 is lower alkyl, lower alkyl
substituted by halogen, lower alkenyl, lower alkenyl 0
substituted by halogen, lower alkynyl, -(CH
2)n-cycloalkyl, -(CR'R") m-CH3, or is phenyl,
unsubstituted or substituted by halogen, or is
pyridinyl or thienyl, unsubstituted or substituted by
lower alkyl, or is -(CH 2)n-NH-cycloalkyl, lower
alkenyl-cycloalkyl, lower alkynyl-(CR'R") mOH, or is
lower alkynyl-phenyl, wherein the phenyl ring
isunsubstituited or substituted by halogen, CF , lower
alkyl or 5 lower alkoxy; R' is hydrogen or lower
alkyl; R" is hydrogen, hydroxy or lower alkyl; n is 0,
1 or 2; m is 1, 2 or 3; O o is 1 or 2;and with their
pharmaceutically acceptable acid addition salts. It
has been found that this class of compounds show high
affinity and selectivity for GABA A a5 receptor
binding sites and might be useful as cognitive
enhancer or for the treatment of cognitive disorders
like Alzheimer's disease. Receptors for the major
inhibitory neurotransmitter, gamma-aminobutyric acid
(GABA), are divided into two main classes: (1) GABAA
receptors, which are members of the ligand-gated ion
channel superfamily and (2) GABA B receptors, which
are members of the G-protein linked receptor family.
The GABAA receptor complex which is a membrane-bound
heteropentameric protein polymer is composed
principally of a, b and g subunits. 



Presently a total number of 21 subunits of the GABAA
receptor have been cloned and sequenced. Three types
of subunits (a, b and g) are required for the
construction of recombinant GABAA receptors which most
closely mimic the biochemical, electrophysiological
and pharmacological functions of native GABAA
receptors obtained from mammalian brain cells. There
is strong evidence that the benzodiazepine binding
site lies between the a and g subunits. Among the
recombinant GABA A receptors, al b2g2 mimics many
effects of the classical type-I BzR subtypes, whereas
a2b2g2, a3b2g2 and a5b2g2 ion channels are termed
type-II BzR. It has been shown by McNamara and Skelton
in Psychobiology, 21:101-108 that the benzodiazepine
receptor inverse agonist b-CCM enhance spatial
learning in the Morris watermaze. However, b-CCM and
other conventional benzodiazepine receptor inverse
agonists are proconvulsant or convulsant which
prevents their use as cognition enhancing agents in
humans. In addition, these compounds are non-selective
within the GABAA receptor subunits, whereas a GABAA a5
receptor partial or full inverse agonist which is
relatively free of activity at GABAA al and/or a2 and/
or a3 receptor binding sites can be used to provide a
medicament which is useful for enhancing cognition
with reduced or without proconvulsant activity. It is
also possible to use GABAA a5 inverse agonists which
are not free of activity at GABAA al and/or a2 and/or
a3 receptor binding sites but which are functionally
selective for a5 containing subunits. However, inverse
agonists which are selective for GABAAcc5 subunits and
are relatively free of activity at GABA A al , a2 and
a3 receptor binding sites are preferred.Objects of the
present invention are compounds of formula I and
pharmaceutically acceptable salts, the preparation of
the above mentioned compounds, medicaments containing
them and their manufacture as well as the use of the
above mentioned compounds in the control or prevention
of illnesses, especially of illnesses and disorders of
the kind referred to earlier or in the manufacture of
corresponding medicaments. The most preferred
indication in accordance with the present invention is
Alzheimer's disease. The following definitions of the
general terms used in the present description apply
irrespective of whether the terms in question appear
alone or in combination. 



As used herein, the term "lower alkyl" denotes a
straight- or branched-chain alkyl group containing
from 1-7, preferably from 1 - 4 carbon atoms, for
example, methyl, ethyl, propyl, isopropyl, n-butyl,
i-butyl, t-butyl and the like. As used herein, the
term "lower alkyl substituted by halogen" denotes a
straight- or branched-chain alkyl group containing
from 1-7, preferably from 1 - 4 carbon atoms, for
example, methyl, ethyl, propyl, isopropyl, n-butyl,
i-butyl, t-butyl and the like, wherein at least one
hydrogen atom is replaced by a halogen atom. As used
herein, the term "lower alkoxy" denotes a straight- or
branched-chain alkyl group containing from 1-7,
preferably from 1 - 4 carbon atoms, for example,
methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl,
t-butyl and the like, as described above and which is
attached via an oxygen group. As used herein, the term
"lower alkoxy substituted by halogen" denotes a
straightor branched-chain alkyl group containing from
1-7, preferably from 1 - 4 carbon atoms, for example,
methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl,
t-butyl and the like, as described above and which is
attached via an oxygen group and wherein at least one
hydrogen atom is replaced by a halogen atom. The term
"lower alkenyl" denotes a straight- or branched-chain
carbon group containing from 2-7, preferably from 2 -
4 carbon atoms, and wherein at least one bond is a
double bond. The term "lower alkenyl substituted by
halogen" denotes a straight- or branchedchain carbon
group containing from 2-7, preferably from 2 - 4
carbon atoms, and wherein at least one bond is a
double bond and wherein at least one hydrogen atom is
replaced by a halogen atom.The term "lower alkynyl"
denotes a straight- or branched-chain carbon group
containing from 2-7, preferably from 2 - 4 carbon
atoms, and wherein at least one bond is a triple bond.
The term "halogen" denotes chlorine, iodine, fluorine
and bromine. The term "cycloalkyl" denotes a cyclic
alkyl ring, having from 3 to 7 carbon ring atoms, for
example, cyclopropyl, cyclopentyl or cyclohexyl. The
term "pharmaceutically acceptable acid addition salts"
embraces salts with 



inorganic and organic acids, such as hydrochloric
acid, nitric acid, sulfuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid,
acetic acid, succinic acid, tartaric acid,
methane-sulfonic acid, p-toluenesulfonic acid and the
like. Exemplary preferred are compounds, which have a
binding activity (Ki) of lower than 5 nM and are
selective for GABAA a5 subunits and are relatively
free of activity at GABAA al , a2 and a3 receptor
binding sites. Preferred compounds of formula I are
those, in which R3 is lower alkyl, for example the
following compounds: 10-methyl-9H-imidazo [1,5-a]
[1,2,4] triazolo [1,5-d] [1,4]benzodiazepine,
3-fluoro-10-methyl-9H-imidazo[l,5-a][l,2,4]triazolo[l,
5-d][l,4]benzodiazepine, 3-chloro-
10-methyl-9H-imidazo [1,5-a] [1,2,4] triazolo [1,5-d]
[1,4]benzodiazepine,
10-ethyl-3-fluoro-9H-imidazo[l,5-a] [1,2,4] triazolo
[1,5-d] [l,4]benzodiazepine,
3-chloro-10-ethyl-9H-imidazo[l,5-a]
[l,2,4]triazolo[l,5-d] [l,4]benzodiazepine,
10-ethyl-3-methoxy-9H-imidazo[l,5-a][l,2,4]triazolo[l,
5-d][l,4]benzodiazepine, 3-chloro-
10-propyl-9H-imidazo [1,5-a] [1,2,4] triazolo [1,5-d]
[1,4]benzodiazepine, 3-bromo- 10-propyl-9H-imidazo[
1,5-a] [1,2,4] triazolo [1,5-d] [l,4]benzodiazepine,
3-iodo-10-methyl-9H-imidazo[l,5-a] [1,2,4] triazolo
[1,5-d] [1,4]benzodiazepine, 4-chloro-3 -fluoro-
10-methyl-9H-irnidazo [1,5-a] [1,2,4] triazolo [1,5-
d] [l,4]benzodiazepine,
4-fluoro-10-methyl-9H-imidazo[l,5-a]
[l,2,4]triazolo[l,5-d] [1,4]benzodiazepine or
4-chloro- 10-methyl-9H-imidazo [1,5-a] [1,2,4]
triazolo [1,5-d] [l,4]benzodiazepine. Further
preferred are compounds, wherein R3 is -(CHz n-cgcloa
kyl, a n example is the compound-chloro- lO-cyd
opropylmethyl- -imidazo l -a l triazolo l Sd] [1,4]
benzodiazepine. Preferred compounds of formula I are
further those, in which R3 is lower alkenyl, for
example the following compounds 10-vinyl-9H-imidazo
[1,5-a] [1,2,4] triazolo [1,5-d] [1,4]benzodiazepine,
3-fluoro-10-vinyl-9H-imidazo[ 1,5-a] [1,2,4] triazolo[
1,5-d] [l,4]benzodiazepine,
3-chloro-10-vinyl-9H-imidazo[l,5-a][l,2,4]triazoIo[l,5
-d][l,4]benzodiazepine, 



3-chloro-10-()-propenyl-9H-imidazo[l,5-a]
[l,2,4]triazolo[ 1,5-d] [l,4]benzodiazepine or
3-chloro-10-(Z)-propenyl-9H-imidazo[l,5-a] [1,2,4]
triazolo [1,5-d] [l,4]benzodiazepine. Further
preferred are compounds, wherein R3 is lower
alkenyl-cycloalkyl, for example the following
compounds 3-chloro-10-((E)-2-cydopro
ryl-vinyl)-9H-imidazo[l,5-a] [l,2,4]triazolo[l,5- d]
[1,4]benzodiazepine or
3-chloro-10-((Z)-2-cyclopropyl-vinyl)-9H-imidazo[l,5-a
] [l,2,4]triazolo[l,5- d] [1,4]benzodiazepine. Further
preferred are compounds, wherein R3 is lower alkynyl,
for example the following compounds
10-ethynyl-3-fluoro-9H-imidazo[ 1,5-a]
[l,2,4]triazolo[l,5-d] [l,4]benzodiazepine,
3-chloro-10-ethynyl-9H-imidazo[l,5-a]
[l,2,4]triazolo[l,5-d] [l,4]benzodiazepine or
3-bromo-10-ethynyl-9H-imidazo[l,5-a] [1,2,4] triazolo
[1,5-d] [1,4] benzodiazepine. Further preferred are
compounds, wherein R3 is optionally substituted lower
alkynyl-phenyl, for example the following compounds
3-fluoro- 10-phenylethynyl-9H-imidazo [1,5-a] [1,2,4]
triazolo [1,5-d] [1,4]benzodiazepine,
3-chloro-10-phenylethynyl-9H-imidazo[l,5-a]
[l,2,4]triazolo[ 1,5-d] [l,4]benzodiazepine,
3-fluoro-10-(3-fluoro-phenylethynyl)-9H-imidazo[l,5-a]
[l,2,4]triazolo[l,5- d] [1,4]benzodiazepine,
3-fluoro-10-(3-chloro-phenylethynyl)-9H-imidazo[l,5-a]
[l,2,4]triazolo[l,5- d] [l,4]benzodiazepine,
3-fluoro-10-(3-trifluoromethyl-phenylethynyl)-9H-imida
zo[l,5-a] [l,2,4]triazolo[l,5- d] [l,4]benzodiazepine,
3-fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo[
1,5-a] [l,2,4]triazolo[l,5- d] [l,4]benzodiazepine,
3-fluoro- 10-(3-methyl-phenylethynyl)-9H-imidazo
[1,5-a] [1,2,4] triazolo [1,5-d] [l,4]benzodiazepine
or 3-fluoro-
10-(3-isopropyl-phenylethynyl)-9H-imidazo[l,5-a]
[1,2,4] triazolo[ 1,5- d] [1,4]benzodiazepine. 



Further preferred are compounds, wherein R3 is
optionally substituted lower atkynyl-(CR'R") mOH, for
example the following compound 3-chloro- 10-
(3-hydroxy-3-methyl-but- 1-ynyl) -9H-imidazo [1,5-a]
[1,2,4] triazolo [1,5- d] [1,4]benzodiazepine. Further
preferred are compounds of formula I, wherein R3 in
lower alkenyl substituted by halogen or is lower alkyl
substituted by halogen, for example the following
compounds 10-(2,2-difluoro-vinyl)-9H-imidazo[l,5-a]
[1,2,4] triazolo [1,5-d] [l,4]benzodiazepine or
10-(2,2-difluoro-ethyl)-9H-imidazo[l 5-a]
[l,2,4]triazolo[l,5-d] [l,4]benzodiazepine. The
present compounds of formula I and their
pharmaceutically acceptable salts may be prepared by
methods known in the art, for example, by processes
described below, which process comprises a) reacting a
compound of formula with hydrazine and potassium
hydroxide by W/-i<Czs/m<2r-reduction to a compound of
formula wherein R1 and R2 are as described above, or b
) reacting a compound of formulawith an amine of
formula HaN-cycloallcyl, in the presence OfNaBH to a
compound of formula R is cycloalkyl 1-2 wherein R1 and
R2 are as described above, or c) reacting a compound
of formula with a compound of formula R4R5=PPh3,
wherein R4 and R5 are independently hydrogen, halogen,
lower alkyl or cycloalkyl, to a compound of
formulawherein R1 and R2 are as described above, or d)
hydrogenating a compound of formula in the presence of
Pd/C to a compound of formula 



wherein R4 and R5 are independently hydrogen, halogen,
lower alkyl or cycloalkyl and R1 and R2 are as
described above, or e) reacting a compound of formula
with a compound of formula to a compound of
formulawherein R1 and R2 are as described above, or f)
reacting a compound of formula with hydrazine and
potassium hydroxide by Wolf-Kishner-reducon to a
compound of formula wherein R1 and R2 are as described
above and R is lower alkyl, or g) reducing a compound
of formula with a reducing reagent, such as sodium
borohydride, to a compound of formulawherein R1 and R2
are as described above and R is lower alkyl, or h)
reacting a compound of formula with a compound of
formula X-Ar wherein X is -B(OH) 2, -ZnBr, -ZnCl or
-Sn(alkyl)3 and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituted pyridyl, under
palladium(O) catalysis to a compound of formula
wherein R1 and R2 are as described above, or i)
reacting a compound of formulawith a compound of
formula H - Ar wherein Ar is unsubstituted or
substituted phenyl or unsubstituted or substituted
pyridyl, under palladium(O) or copper(I) catalysis to
a compound of formula wherein R1 and R2 are as
described above, or j) reacting a compound of formula
wherein Xis halogen, preferably bromo, with a compound
of formula wherein R1 is lower alkyl, cycloalkyl or -C
C-R' 



under palladium(O) catalysis to a compound of formula
wherein R2 and R3 are as described above and R1 is
lower alkyl, cycloalkyl or -C C-R', or k) reacting a
compound of formulawherein X is halogen, preferably
fluoro, with a compound of formula R -ONa wherein R1'
is lower alkyl or -(CH2)mO(CH2)mOH to a compound of
formula wherein R2 and R3 are as described above and
R1 is lower alkoxy or - O(CH2)mO(CH2)mOH or 1)
reacting a compound of formula with a compound of
formula to a compound of formulawherein R1 and R2 are
as described above and R3 is lower alkyl, and, if
desired, converting a compound of formula I into a
pharmaceutically acceptable salt. The following
schemes (schemes 1 - 11) describe the processes for
preparation of compounds of formula I in more detail.
The starting materials are known compounds or may be
prepared according to methods known in the art. Scheme
1 R=OH, alkoxy, amino wherein R1 and R2 are as
described above. In accordance with scheme 1, a
corresponding intermediate compound of formula XI is
known (EP 519 307) and maybe prepared by methods,
known in the art, for example in the following way. A
corresponding compound of formula VlI, a
R1-substituted 2-aminobenzoic acid derivative and
chloroacetonitrile is dissolved in dioxane and a weak
stream of dry HCl is introduced at 5 0C to 15 0C for a
period of several hours. After addition of further
chloroacetonitrile the mixture is stirred at ambient
temperature for several hours. The 



obtained compound of formula VIII is purified in
conventional manner and dissolved in chloroform in the
presence ofN>N-dimethyl--p-toluidine. Phosphorous
oxide chloride is added and the solution heated. The
obtained compound of formula IX is purified byknown
methods and heated with a compound of formula VI, a
acylhydrazide, in toluene for several hours affording
a compound of formula X, for example the compound 5-
chloromethyl
-9-fluoro-l,2,4-triazolo[4,3-c]quinazoline. Finally, a
compound ofXI is obtained by dissolving a compound of
formula X in dioxane and treatment with aqueous sodium
hydroxide in such manner that the reaction temperature
is between 10 0C to 15 C. Conventional workup and
purification affords a corresponding intermediate of
formula XI, for example
10-fluoro-5H-[l,2,4]triazolo[l,5-d][l,4]benzodiazepin-
6(7H)- one. wherein R1 and R2 are as described above.
In accordance with scheme 2, a corresponding
intermediate compound of formula XI may be prepared
alternatively in the following way: A corresponding
compound of formula XII, a R1-substituted
2-aminobenzonitrile is heated with ethyl chloroformate
to obtain a carbamic acid ester of formula XIII, which
is treated with a compound of formula VI, an
acylhydrazide, in l-methyl-2-pyrrolidone at 160 0C
under removal of ethanol. Conventional workup provides
a urea of formula XIV which is heated with aqueous
sodium hydroxide in ethylenglycol to obtain a compound
of formula XV.Treatment of a compound of formula XV
with chloroacetyl chloride in acetic acid provides an
amide of formula XVI, which is treated with aqueous
sodium hydroxide in dioxane at ambient temperature to
obtain the intermediate of formula XI.Alternatively, a
compound of formula XV can be directly transformed to
a compound of formula XI by dissolving a compound of
formula XVI in dioxane and pyridine and adding
dropwise chloroacetyl chloride at a temperature
between 10 0C to 15 C. After stirring for a short
period of time aqueous sodium hydroxide is added and
the reaction mixture stirred for several hours at
ambient temperature to obtain the compound of formula
XI. Scheme 3 N X = halogen (Cl) or -OP(O)(OPh)2 or - N
N 



and R1 and R2 are as described above. In accordance
with scheme 3, a compound of formula XI is treated
with an activation agent in the presence of base at
elevated temperature, for example phosphorous oxide
chloride in toluene or chloroform in the presence of
N,N-dimethyl-ptoluidine, to obtain a compound of
formula XVII which is isolated in conventional manner
or directly used in the next reaction step. Finally, a
compound of formula XVIII is obtained by the reaction
of XVII with amixture of a cooled solution of lithium
diisopropylamide or lithium hexamethyldisilazide in
THF and (E)-(dimethylaminomethylenamino) -acetic acid
ethyl ester or with a mixture of a cooled solution of
ethyl isocyanoacetate in THF and potassium
tert-butoxide or sodium hydride. wherein R1 and R2 are
as described above.According to scheme 4, a compound
of formula XVIII is heated with a reducing agent, for
example lithiumborohydride or the like, in a suitable
solvent, for example tetrahydrofuran or the like, to
obtain an alcohol of formula XIX which is oxidized by
treatment with manganese(IV) oxide in dichloromethane
at ambient temperature to obtain an aldehyde of
general formula II. Scheme 5 wherein R1 and R2 are as
described above and R is cycloalkyl. According to
scheme 5, a compound of formula II could be
transformed to a methysubstituted compound of formula
1-1 by Wb//-i<Cz's/mer-reduction using hydrazine and
potassium hydroxide in diethyleneglycol at elevated
temperature. Reaction of II with a Wittig-ty e
reagent, for example prepared in situ from
methyltriphenylphosphonium bromide and sodium amide in
tetrahydrofuran, at ambient temperature leads to an
olefinic compound of general formula 1-3 which could
furthermore reduced using hydrogen and a palladium(O)
catalyst, for example palladium(O) on charcoal, in a
suitable solvent, for example ethanol, at ambient
temperature to obtain a compound of general formula
1-4. In addition, reaction of an aldehyde of formula
II with dimethyl- l-diazo-2- oxopropylphosphonate, and
potassium carbonate as a base in methanol at ambient
temperature provides a terminal alkyne compound of
formula 1-5. Methyleneaminosubstituted compounds of
formula 1-2 can be obtained by reductive amination of
aldehyde II via treatment of II with an suitable
amine, for example cyclopropylamine, in 



dichloromethane at ambient temperature followed by an
reducing agent, for example sodium borohydride, at
elevated temperature. Scheme 6 wherein R is lower
alkyl and R1and R2 are as described above. According
to scheme 6, an carboxylic ester of formula XVIII is
saponified to a corresponding carboxylic acid, which
can be treated with an activation reagent, for example
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, in the presence of
N,O-dimethylhydroxylamine hydrochloride and a base,
for example Nmethylmorpholine, in a solvent mixture of
dichloromethane and DMF at ambient temperature to
afford a compound of formula XX. This amide of formula
XX can be transformed in a corresponding ketone of
general formula III by reaction with an appropriate
Grignard reagent, for example methylmagnesium
chloride, in a suitable solvent, for example THF or
the like, at ambient or elevated temperature. wherein
R is lower alkyl and R1 and R2 are as described
above.According to scheme 7, a compound of formula III
could be transformed to an alkylsubstituted compound
of formula 1-6 by WbZf-iCzs/mer-reduction using
hydrazine and potassium hydroxide in diethyleneglycol
at elevated temperature. Reduction of a ketone of
formula III by treatment with a suitable reagent, for
example sodium borohydride or the like, in a suitable
solvent, for example methanol, at ambient temperature
affords a secondary alcohol of general formula 1-7.
Scheme 8 wherein R1and R2 are as described above.
According to scheme 8, a compound of formula XVIII is
hydrolysed to the corresponding carboxylic acid, for
example by treatment with sodium hydroxide in ethanol
at elevated temperature, which is decarboxylated to a
compound of formula XXI by stirring in an appropriate
solvent, for example diethylene glycol dibutyl ether,
at elevated temperature, for example 200 0C or the
like, for some time. Finally, a, iodo-substituted
compound of formula IV can be obtained by reaction
with an appropriate iodination reagent, for example
N-iodosuccinimide, iodine or the like, in an
appropriate solvent, for example N>N-dimethylformamide
or dichloromethane or the like, at ambient or elevated



temperature.wherein R1 and R2 are as described above
and Ar is unsubstituted or substituted phenyl or
unsusbstituted or substituted pyridyl. According to
scheme 9, a compound of formula IV is transformed to
an aryl-or heteroaryl-substituted compound of formula
1-8 by treatment with an aryl/heteroarylboronic acid
or aryl/heteroaryl-zinc halogenide, for example
6-methyl-2-pyridylzinc bromide, or an
aryl/heteroaiyl-tin reagent under palladium(O)
catalysis in a suitable solvent, for example
N,JV-dimethylformamide, at elevated temperature.
Alternatively, an aryl/heteroaryl-alkynyl-substituted
compound of formula 1-9 can be obtained by treatment
of IVwith an appropriate aryl/heteroaryl-alkyne, for
example phenylacetylene, under palladium(O) and
copper(I) catalysis in a suitable solvent, for example
piperidine, at elevated temperature. Scheme 10 wherein
X is bromo or fluoro, R1 is lower alkyl, cycloalkyl or
-C C-R', R1 is lower alkoxy or -O(CH 2)mO(CH2)mOH and
the other substituents are as defined above. According
to scheme 10, a compound of formula I- 11 can be
obtained from the corresponding bromo-substituted
compound of formula I-10 by treatment with an
alkyl/cycloalkyl-zinc halogenide, for example
cyclopropylzinc chloride, or a dialkyl/ cycloalkyl
zinc reagent, for example diethylzinc, under
palladium(O) catalysis in a suitable solvent, for
example THF, at elevated temperature or by treatment
with an appropriate alkyne, for example
trimethylsilylacetylene, under palladium(O) and
copper(I) catalysis in a suitable solvent, for THF, at
elevated temperature. Alternatively, a compound of
formula 1-12 can be obtained from the corresponding
fluoro-substituted compound of formula 1-10 by
treatment with an appropriate alkoxy-nucleophil,
forexample sodium methoxide, in a suitable solvent,
for example DMSO, at elevated temperature. Scheme 11
XXIII wherein R) 1, Rr>2 are as described above and R
is lower alkyl. In accordance with scheme 11, a
compound of formula I (R3 = alkyl) can also be
prepared in the following way: 



Treatment of an appropriately substituted
2-fluorobenzonitrile of formula XXII with 4-
alkylimidazole leads to the corresponding intermediate
XXIII. Preferably, the reaction is run in an inert
solvent, such as DMSO, at ambient temperature in the
presence of a base, such as alkali carbonate. A
compound of formula XXIII may then be reacted with
Eschenmoser's salt in an inert solvent, such as DMF,
to furnish a dimethylaminomethyl substituted imidazole
of formula XXIV. Reacting a solution of a compound of
formula XXIV in an appropriate solvent like methylene
chloride with a methylating agent, such as methyl
iodide, leads to a quarternary ammonium salt of
formula V, which may precipitate from the reaction
mixture. Finally, treating a compound of formula V
with an optionally substituted hydrazide of formula VI
in an inert solvent , such as DMF, at elevated
temperature leads to a compound of formula 1-13, which
can be isolated by crystallization from a suitable
solvent, for example methanol. As mentioned earlier,
the compounds of formula I and their pharmaceutically
usable salts possess valuable pharmacological
properties. It has been found that the compounds of
the present invention are ligands for GABAA receptors
containing the cc5 subunit and are therefore useful in
the therapy where cognition enhancement is required.
The compounds were investigated in accordance with the
test given hereinafter.Membrane preparation and
binding assay The affinity of compounds at GABAA
receptor subtypes was measured by competition for
[3H]flumazenil (85 Ci/mmol; Roche) binding to HEK293
cells expressing rat (stably transfected) or human
(transiently transfected) receptors of composition al
b3g2, a2b3g2, a3b3g2 and a5b3g2. Cell pellets were
suspended in Krebs-tris buffer (4.8 mM KCl, 1.2 mM
CaCl2, 1.2 mM MgCl2, 120 mM NaCl, 15 mMTris; pH 7.5;
binding assay buffer), homogenized by polytron for ca.
20 sec on ice and centrifuged for 60 min at 4 0C
(50000 g; Sorvall, rotor: SM24 = 20000 rpm). The cell
pellets were resuspended in Krebs-tris buffer and
homogenized by polytron for ca. 15 sec on ice. Protein
was measured (Bradford method, Bio-Rad) and aliquots
of 1mL were prepared and stored at -80 0C. Radioligand
binding assays were carried out in a volume of 200 mL
(96-well plates) which contained 100 mL of cell
memebranes, [3H]flumazeni] at a concentration of 1 nM 



for al , a2, a3 subunits and 0.5 nM for a5 subunits
and the test compound in the range of 10"10 - 3 x 10 6
M. Nonspecific binding was defined by 10 5 M diazepam
and typically represented less than 5 % of the total
binding. Assays were incubated to equilibrium for 1
hour at 4 0C and harvested onto GF/C uni-filters
(Packard) by filtration using a Packard harvester and
washing with ice-cold wash buffer (50 mM Tris; pH
7.5). After drying, filter-retained radioactivity was
detected by liquid scintillation counting. Ki values
were calculated using Excel-Fit (Microsoft) and are
the means of two determinations. The compounds of the
accompanying examples were tested in the above
described assay, and all were found to possess a Ki
value for displacement of [3H]flumazenil from a5
subunits of the rat GABAA receptor of 100 nM or less.
In a preferred embodiment the compounds of the
invention are binding selective for the a5 subunit
relative to the al , cc2 and a3 subunit. In the table
below it is shown the activity data of some preferred
compounds:I- AWD TRICYCLIC SUBSTITUTED PHENYL
METHANONES AS GLYCINE TRANSPORTER I (GLYT-I)
INHIBITORS FOR THE TREATMENT OF ALZHEIMER'S DISEASE.
The present invention relates to compounds of the
general formula I wherein IS R1 is a non aromatic
heterocycle, or is OR' or N(R") 2; R' is lower alkyl,
lower alkyl substituted by halogen or is -(CH
2)n-cycloalkyl; R" is lower alkyl; R2 is NO2, CN or
SO2R"; R3 is hydrogen, halogen, lower alkyl, lower
alkoxy, or lower alkyl substituted by halogen;R4 is
hydrogen, lower alkyl, phenyl substituted by halogen
or CF3, or is a five or six membered aromatic
heterocycle; R VR6 are hydrogen, halogen, lower alkyl,
lower alkoxy, or are lower alkyl or lower alkoxy,
substituted by halogen; R7 is hydrogen or lower alkyl;
n is 0, 1 or 2; and to pharmaceutically active acid
addition salts. The present invention relates to
compounds of general formula I, to processes for 



preparation of those compounds, to pharmaceutical
composition containing them and to their use in the
treatment of neurological and neuropsychiatric
disorders. It has surprisingly been found that the
compounds of general formula I are good inhibitors of
the glycine transporter 1 (GIyT-I), and that they have
a good selectivity to glycine transporter 2 (GlyT-2)
inhibitors. The following compounds of formulae IA,
IB, IC, ID, IE and IF are encompassed by the present
invention: Compounds of formula IA wherein R1 is a non
aromatic heterocycle, or is OR' or N(R")2> R' is lower
alkyl, lower alkyl substituted by halogen or is
-(CH2)n-cycloalkyl; R" is lower alkyl; R2 is NO2 CN or
SO2R"; R3 is hydrogen, halogen, lower alkyl, lower
alkoxy, or lower alkyl substituted by halogen; n is 0,
1 or 2; and pharmaceutically active acid addition
salts. Compounds of formula IBwherein R1 is a non
aromatic heterocycle, or is OR' or N(R") 2; R' is
lower alkyl, lower alkyl substituted by halogen or is
-(CH 2)n-cycloalkyl; R" is lower alkyl; R2 is NO2, CN
or SO2R"; R4 is hydrogen, lower alkyl, phenyl
substituted by halogen or CF , or is a five or six
membered aromatic heterocycle; n is 0, 1 or 2; and
pharmaceutically active acid addition salts. Compounds
of formula IC wherein R1 is a non aromatic
heterocycle, or is OR' or N(R") 2; 



R' is lower alkyl, lower alkyl substituted by halogen
or is -(CH 2)n-cycloalkyl; R" is lower alkyl; R2 is
NO2, CN or SO2R"; R5/R6 are hydrogen, halogen, lower
alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen; R7 is hydrogen or
lower alkyl; n is 0, 1 or 2; and pharmaceutically
active acid addition salts. Compounds of formula
IDwherein R1 is a non aromatic heterocycle, or is OR'
or N(R") 2; R' is lower alkyl, lower alkyl substituted
by halogen or is -(CH 2)n-cycloalkyl; R" is lower
alkyl; R2 is NO2, CN or SO2R"; R5/R6 are hydrogen,
halogen, lower alkyl, lower alkoxy, or are lower alkyl
or lower alkoxy, substituted by halogen; n is 0, 1 or
2; and pharmaceutically active acid addition salts.
Compounds of formula IE wherein R1 is a non aromatic
heterocycle, or is OR' or N(R") ; R' is lower alkyl,
lower alkyl substituted by halogen or is -(CH
2)n-cycloalkyl; R" is lower alkyl; R2 is NO2 CN or
SO2R"; R6 are hydrogen, halogen, lower alkyl, lower
alkoxy, or are lower alkyl or lower alkoxy,
substituted by halogen; n is 0, 1 or 2; and
pharmaceutically active acid addition salts. Compounds
of formula IFwherein R1 is a non aromatic heterocycle,
or is OR' or N(R") 2; 



R' is lower alkyl, lower alkyl substituted by halogen
or is -(CH 2)n-cycloalkyl; R" is lower alkyl; R2 is
NO2, CN or SO2R"; R5/R are hydrogen, halogen, lower
alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen ; n is 0, 1 or 2; and
pharmaceutically active acid addition salts. It has
surprisingly been found that the compounds of general
formula I are good inhibitors of the glycine
transporter 1 (GIyT-I), and that they have a good
selectivity to glycine transporter 2 (GlyT-2)
inhibitors. Schizophrenia is a progressive and
devastating neurological disease characterized by
episodic positive symptoms such as delusions,
hallucinations, thought disorders and psychosis and
persistent negative symptoms such as flattened affect,
impaired attention and social withdrawal, and
cognitive impairments (Lewis DA and Lieberman JA,
Neuron, 2000, 28:325-33). For decades research has
focused on the "dopaminergic hyperactivity" hypothesis
which has led to therapeutic interventions involving
blockade of the dopaminergic system (Vandenberg RJ and
Aubrey KR., Exp. Opin, Ther. Targets, 2001, 5(4):
507-518; Nakazato A and Okuyama S, et al., 2000, Exp.
Opin. Ther. Patents, 10(1): 75-98). This
pharmacological approach poorly address negative and
cognitive symptoms which are the best predictors of
functional outcome (Sharma T., BrJ. Psychiatry, 1999,
174(suppl. 28): 44-51). A complementary model of
schizophrenia was proposed in the mid- 1960' based
upon the psychotomimetic action caused by the blockade
of the glutamate system by compounds like
phencyclidine (PCP) and related agents (ketamine)
which are non competitive NMDA receptor antagonists.
Interestingly in healthy volunteers, PCPinduced
psychotomimetic action incorporates positive and
negative symptoms as well ascognitive dysfunction,
thus closely resembling schizophrenia in patients
(Javitt DC et al., 1999, Biol. Psychiatry, 45: 668-679
and refs. herein). Furthermore transgenic mice
expressing reduced levels of the NMDARl subunit
displays behavioral abnormalities similar to those
observed in pharmacologically induced models of
schizophrenia, 



supporting a model in which reduced NMDA receptor
activity results in schizophrenialike behavior (Mohn
AR et al., 1999, Cell, 98: 427-236). Glutamate
neurotransmission, in particular NMDA receptor
activity, plays a critical role in synaptic
plasticity, learning and memory, such as the NMDA
receptors appears to serve as a graded switch for
gating the threshold of synaptic plasticity and memory
formation (Hebb DO, 1949, The organization of
behavior, Wiley, NY; Bliss TV and Collingridge GL,
1993, Nature, 361: 31-39). Transgenic mice
overexpressing the NMDA NR2B subunit exhibit enhanced
synaptic plasticity and superior ability in learning
and memory (Tang JP et al., 1999, Nature: 401- 63-69).
Thus, if a glutamate deficit is implicated in the
pathophysiology of schizophrenia, enhancing glutamate
transmission, in particular via NMDA receptor
activation, would be predicted to produce both
anti-psychotic and cognitive enhancing effects. The
amino acid glycine is known to have at least two
important functions in the CNS. It acts as an
inhibitory amino acid, binding to strychnine sensitive
glycine receptors, and it also influences excitatory
activity, acting as an essential co-agonist with
glutamate for N-methyl-D-aspartate (NMDA) receptor
function. While glutamate is released in an
activity-dependent manner from synaptic terminals,
glycine is apparently present at a more constant level
and seems to modulate/control the receptor for its
response to glutamate. One of the most effective ways
to control synaptic concentrations of neurotransmitter
is to influence their re-uptake at the synapses.
Neurotransmitter transporters by removing
neurotransmitters from the extracellular space, can
control their extracellular lifetime and thereby
modulate the magnitude of the synaptic transmission
(Gainetdinov RR et al, 2002, Trends in Pharm. Sci.,
23(8): 367-373) . Glycine transporters, which form
part of the sodium and chloride family of
neurotransmitter transporters, play an important role
in the termination of post- synaptic glycinergic
actions and maintenance of low extracellular glycine
concentration by re uptake of glycine into presynaptic
nerve terminals and surrounding fine glial
processes.Two distinct glycine transporter genes have
been cloned (GIyT-1 and GlyT-2) from 



mammalian brain, which give rise to two transporters
with ~50 % amino acid sequence homology. GIyT-1
presents four isoforms arising from alternative
splicing and alternative promoter usage (Ia, Ib, Ic
and Id). Only two of these isoforms have been found in
rodent brain (GIyT-Ia and GIyT-Ib). GlyT-2 also
presents some degree of heterogeneity. Two GlyT-2
isoforms (2a and 2b) have been identified in rodent
brains. GIyT-I is known to be located in CNS and in
peripheral tissues, whereas GlyT-2 is specific to the
CNS. GIyT-I has a predominantly glial distribution and
is found not only in areas corresponding to strychnine
sensitive glycine receptors but also outside these
areas, where it has been postulated to be involved in
modulation ofNMDA receptor function (Lopez- Corcuera
Bet al., 2001, MoI Mem. Biol, 18: 13-20). Thus, one
strategy to enhance NMDA receptor activity is to
elevate the glycine concentration in the local
microenvironment of synaptic NMDA receptors by
inhibition of GIyT-1 transporter (Bergereon R. Et al.,
1998, Proc. Natl. Acad. Sd. USA, 95: 15730-15734; Chen
L et al., 2003, J. NeurophysioL, 89 (2): 691-703).
Glycine transporters inhibitors are suitable for the
treatment of neuroligical and neuropsychiatric
disorders.The majority of diseases states implicated
are psychoses, schizophrenia (Armer RE and Miller DJ,
2001, Exp. Opin. Ther. Patents, 11 (4): 563-572),
psychotic mood disorders such as severe major
depressive disorder, mood disorders associated with
psychotic disorders such as acute mania or depression
associated with bipolar disorders and mood disorders
associated with schizophrenia, (Pralong ET et al.,
2002, Prog. NenrobioL 67: 173-202), autistic disorders
(Carlsson ML, 1998, / . Neural Transm. 105: 525-535),
cognitive disorders such as dementias, including age
related dementia and senile dementia of the Alzheimer
type, memory disorders in a mammal, including a human,
attention deficit disorders and pain (Armer RE and
Miller DJ, 2001, Exp. Opin. Ther. Patents, 11 (4):
563-572). Thus, increasing activation ofNMDA receptors
via GIyT-1 inhibition may lead to agents that treat
psychosis, schizophrenia, dementia and other diseases
in which cognitive processes are impaired, such as
attention deficit disorders or Alzheimer's disease.
Objects of the present invention are the compounds of
formula I per se, the use of 



compounds of formula I and their pharmaceutically
acceptable salts for the manufacture of medicaments
for the treatment of diseases related to activation
ofNMDA receptors via Glyt-1 inhibition, their
manufacture, medicaments based on a compound in
accordance with the invention and their production as
well as the use of compounds of formula I inthe
control or prevention of illnesses such as psychoses,
disfunction in memory and learning, schizophrenia,
dementia and other diseases in which cognitive
processes are impaired, such as attention deficit
disorders or Alzheimer's disease. The preferred
indications using the compounds of the present
invention are schizophrenia, cognitive impairment and
Alzheimer's disease. Furthermore, the invention
includes all racemic mixtures, all their corresponding
enantiomers and/or optical isomers. As used herein,
the term "lower alkyl" denotes a saturated straight-
or branchedchain group containing from 1 to 7 carbon
atoms, for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, 2-butyl, t-butyl and the like.
Preferred alkyl groups are groups with 1 - 4 carbon
atoms. As used herein, the term "cycloalkyl" denotes a
saturated carbon ring, containing from 3 to 7 carbon
atoms; for example, cyclopropyl, cyclopentyl or
cyclohexyl. As used herein the term "non aromatic
heterocycle" denotes a five or six membered
heterocyclic ring, containing one or two heteroatoms,
selected from the group consisting of O, N or S.
Preferred rings are 1-pyrrolidine, 1-piperidine,
1-piperazine or 1- morpholine. The term "five or six
membered aromatic heterocycle" denotes an aromatic
ring having one, two or three heteroatoms, furanyl,
thiophenyl, pyrrolyl, pyridinyl and the like. The term
"halogen" denotes chlorine, iodine, fluorine and
bromine. As used herein the term "lower alkyl,
substituted by halogen" denotes an alkyl group as
defined above, wherein at least one hydrogen atom is
replaced by halogen, for example CF3, CHF2, CH2F,
CH(CH 3)CF3, CH2CF3 and the like. The term
"pharmaceutically acceptable acid addition salts"
embraces salts with inorganic and organic acids, such
as hydrochloric acid, nitric acid, sulfuric acid, 



phosphoric acid, citric acid, formic acid, fumaric
acid, maleic acid, acetic acid, succinic acid,
tartaric acid, methane-sulfonic acid,
p-toluenesulfonic acid and the like. Preferred
compounds of formula IA are the
followings:(6-Chloror-3,4-dihydrorlH-benzo[4-,5]thieno
[-2i3-c]pyridin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone,- .
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-(5-methanesulfonyl-2-.
morpholin-4-yl-phenyl)-methanone, 3-(6-chloro-3
4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridine-2-carbony
l) r4- . isopropoxy-benzonitrile, (6-chloro-3
4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridin-2-yl)-(2-
cyclopropylmethoxy-5-methanesulfonyl-phenyl)-methanone
or
(6-chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-[5-methanesulfonyl-2-
((S)-2,2,2-trifluoro-l-methyl-ethoxy)-phenyl]-methanon
e. Preferred compounds of formula IB are
(2-isobutox7-5-methanesulfonyl-phenyl)-(2-thiophen-2-y
l-6,7-dihydro-4H-thiazolo[5,4-
c]pyridin-5-yl)-methanone, (2-isprop  -5
methaheslfriyr-phehyl)-X2-thiophen-2-yl-6,7-dihydro-4H
^ thiazolo[5,4-c]pyridin-5-yl)-methanone or
(2-isobutoxy-5-methanesulfonyl-phenyl)-[2-(4-trifluoro
methyl-phenyl)-6,7-dib.ydro-
4H-thiazolo[5,4-c]pyridin-5-yl]-methanone. Preferred
compounds of formula IC are
(7-chloro-3,4-dihydro-lH-pyrazino[l,2-a]indol-2-yl)-(2
-isopropoxy-5- methanesulfonyl-phenyl)-methanone or
(2-isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluorome
thoxy-3,4-dihydro-lHpyrazino [1,2-a]
indol-2-yl)-methanone. A preferred compound of formula
ID is
Rac-(2-isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluo
romethoxy-3 4,10,10atetrahydro- lH-pyrazino[l ,2-a]
indol-2-yl) -methanone. A preferred compound of
formula IE is
(2-cyclopentyloxy-5-methanesulfonyl-phenyl)-(3,4-dihyd
ro-lH-benzo[4,5]imidazo[l 2- 



a]pyrazin-2-yl)-methanone. Compounds of formula IF are
also preferred.The present compounds of formula I and
their pharmaceutically acceptable salts can be
prepared by methods known in the art, for example, by
processes described below, which process comprises a)
reacting a compound of formula ( het NH II selecting
from the group consisting of with a compound of
formula in the presence of an activating agent, such
as TBTU, to a compound of formulawherein in dependency
of the following structures are encompassed by formula
I wherein the substituents are as defined above, or b)
reacting a compound of formula with a compound of
formula R1 Vin the presence of a base, such as
triethylamine, or a catalyst like Cu(I)Br, to a
compound of formula wherein the substituents R1, R2
and -- are as defined above, and Xis halogen, or c)
reacting a compound of formula with a compound of
formula RX VII to a compound of formula wherein the
substituents R2, R and are as defined above and Xis
halogen. or d) reacting a compound of formulawith a
compound of formula ROH VIII under Mitsunobu
conditions to a compound of formula wherein the
substituents R2, R and are as defined above, 



and if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. The
compounds of formula I may be prepared in accordance
with process variants a), b ) c) or d) and with the
following schemes 1, 2, 3 and 4. All starting
materials are either commercially available, described
in the literature or can be prepared by methods well
known in the art. The following abbreviation has been
used: TBTU =
(2-(lH-benzotriazole-l-yl)-l,l,3,3-tetramethyluroniumt
etrafluoroborate)Scheme 1 Preparation of compounds of
formulas IA, IB, IC, ID, IE and IF wherein R - R are
as described above. A compound of formula II (HA, HB,
HC, HD, HE or HF) is treated with a compound of
formula III in the presence of TBTU and a base, such
as N-ethyldiisopropylamine to obtain a compound of
formula I (IA, IB, IC, ID, IE or IF).Scheme 2
Preparation of compounds of formula III: wherein R1
and R2 are as described above and Xis halogen.
Compounds of formula III may be prepared in
conventional manner. IfH-R 1 is a non aromatic
heterocycle, for example morpholine, the reaction is
carried out at room temperature for about 2 hours. IfR
1 is OR' for R' is lower alkyl, lower alkyl,
substituted by halogen or -(CH 2)n-cycloalkyl, the
reaction is carried out with the corresponding alcohol
of formula V by reaction with a mixture of a compound
of formula IX and Cu(I)Br in triethylamine. Compounds
of formula IX maybe prepared in conventional manner,
for example as follows: To a corresponding benzoic
acid in methanol at 0 0C oxone(r) (potassium
peroxymonosulfate 2KHSO5  KHSO4  K2SO4) was added and
the mixture was allowed to stir at RT. Scheme 3
Preparation of compounds of formula I: are as
described above and X is halogen. 



X may be replaced by R1 in conventional manner, for
example with a base such as triethylamine or with
Cu(I)Br.Scheme 4 Preparation of compounds of formula I
I : The acid addition salts of the basic compounds of
formula I may be converted to the corresponding free
bases by treatment with at least a stoechiometric
equivalent of a suitable base such as sodium or
potassium hydroxide, potassium carbonate, sodium
-bicarbonate, ammonia, and the like. . . -. . _. The
compounds of formula I and their pharmaceutically
usable addition salts possess valuable pharmacological
properties. Specifically, it has been found that the
compounds of the present invention are good inhibitors
of the glycine transporter I (GIyT-1). The compounds
were investigated in accordance with the test given
hereinafter. Solutions and materials DMEM complete
medium: Nutrient mixture F- 12 (Gibco
Life-technologies), fetal bovine serum (FBS) 5 %,
(Gibco life technologies), Penicillin/Streptomycin 1%
(Gibco life technologies), Hygromycin 0.6 mg/ml (Gibco
life technologies), Glutamine 1mM Gibco life
technologies) Uptake buffer (UB): 150 mM NaCl, 10 mM
Hepes-Tris, pH 7.4, 1mM CaCl2, 2.5 mM KCl, 2.5 mM
MgSO4, 10 mM (+) D-glucose. Flp-in(tm)-CHO (Invitrogen
Cat n0 R758-07)cells stably transfected with mGlyTlb
cDNA. Glycine uptake inhibition assay (mGlvT-lb) On
day 1 mammalian cells, (Flp-in(tm)-CHO), transfected
with mGlyT-lb cDNA , were plated at the density of
40,000 cells/well in complete F- 12 medium, without
hygromycin in 96-well culture plates. On day 2, the
medium was aspirated and the cells were washed twice
with uptake buffer (UB). The cells were then incubated
for 20 min at 220C witheither (i) no potential
competitor, (ii) 10 raM non-radioactive glycine ,
(iii) a concentration of a potential inhibitor. A
range of concentrations of the potential inhibitor was
used to generate data for calculating the
concentration of inhibitor resulting in 50 % of the
effect (e.g. IC50 the concentration of the competitor
inhibiting glycine uptake of 50 %). A solution was
then immediately added containing [3H]-glycine 60 nM
(11-16 Ci/mmol) and 25 mM non-radioactive glycine. The
plates were incubated with 



gentle shaking and the reaction was stopped by
aspiration of the mixture and washing (three times)
with ice-cold UB. The cells were lysed with
scintillation liquid, shaken 3 hours and the
radioactivity in the cells was counted using a
scintillation counter. The preferred compounds show an
IC50 (mM) at GIyT-I < 0.5. The compounds of formula I
and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments,
e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered
orally, e.g. in the form of tablets, coated tablets,
dragees, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can,
however, also be effected rectally, e.g. in the form
of suppositories, parenterally, e.g. in the form of
injection solutions.The compounds of formula I can be
processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical
preparations. Lactose,corn starch or derivatives
thereof, talc, stearic acids or its salts and the like
can be used, for example, as such carriers for
tablets, coated tablets, dragees and hard gelatine
capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like. Depending
on the nature of the active substance no carriers are
however usually required in the case of soft gelatine
capsules. Suitable carriers for the production of
solutions and syrups are, for example, water, polyols,
glycerol, vegetable oil and the like. Suitable
carriers for suppositories are, for example, natural
or hardened oils, waxes, fats, semi-liquid or liquid
polyols and the like. The pharmaceutical preparations
can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic
pressure, buffers, masking agents or antioxidants.
They can also contain still other therapeutically
valuable substances. Medicaments containing a compound
of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also
an object of the present invention, as is a process
for their production, which comprises bringing one or
more compounds of formula I and/or pharmaceutically
acceptable acid addition salts and, if desired, one or
more other therapeutically valuable substances into a
galenical administration form together with one or
more therapeutically inert carriers. 



The most preferred indications in accordance with the
present invention are those, which include disorders
of the central nervous system, for example the
treatment or prevention of schizophrenia, cognitive
impairment and Alzheimer's disease. The dosage can
vary within wide limits and will, of course, have to
be adjusted to the individual requirements in each
particular case. In the case of oral administration
the dosage for adults can vary from about 0.01 mg to
about 1000 mg per day of a compound of general formula
I or of the corresponding amount of a pharmaceutically
acceptable salt thereof. The daily dosage may be
administered as single dose or in divided doses and,
in addition, the upper limit can also be exceeded when
this is found to be indicated.Tablet Formulation (Wet
Granulation) Item Ingredients mg/tablet 5 mg 25 mg 100
mg 500 mg 1. Compound of formula IA or IB 5 25 100 500
22. Lactose Anhydrous DTG 125 105 30 150 3. Sta-Rx
1500 6 6 6 30 4. Microcrystalline Cellulose 30 30 30
150 5. Magnesium Stearate 1 1 1 1 Total 167 167 167
831 Manufacturing Procedure 1. Mix items 1, 2, 3 and 4
and granulate with purified water. Dry the granules at
5O0C. 3. Pass the granules through suitable milling
equipment. 4. Add item 5 and mix for three minutes;
compress on a suitable press. Capsule Formulation Item
Ingredients mg/capsule 5 mg 25 mg 100 mg 500 1.
Compound of formula IA or IB 5 25 100 500 2. Hydrous
Lactose 159 123 148 ... 3. Corn Starch 25 35 40 70 4.
Talc 10 15 10 25 



5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600
Manufacturing Procedure 1. Mix items 1, 2 and 3 in a
suitable mixer for 30 minutes. 2. Add items 4 and 5
and mix for 3 minutes. 3. Fill into a suitable
capsule.The following examples illustrate the present
invention without limiting it. All temperatures are
given in degree Celsius. All starting materials are
either commercially available, described in the
literature or can be prepared by methods well known in
the art. Example A Preparation of
2-Morpholin-4-yl-5-nitro-benzoic acid To a solution of
2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mmol) in
dioxane (50 ml) was added morpholine (11.5 mL). The
mixture was stirred at room temperature for 2 hours.
The solvent was removed in vacuo. The residue was
dissolved in water and the mixture was acidified with
HCl 2N. The solid was filtered, washed with water and
dried to provide the title compound (6.2 g 93 %) as a
yellow SoHd MS (m/e): 251.2.(MH , IQO %). Example B
Preparation of 2-Isopropoxy-5-methanesulfonyl-benzoic
acid (a) 2-Chloro-5-methanesulfonyl-benzoic acid To 99
mmol 2-chloro-5-(methylthio) benzoic acid in 400 ml
methanol at 0 C 296 mmol oxone(r) was added and the
mixture was allowed to stir at RT for 3.5 h. The
precipitate was filtered off and the filtrate was
concentrated under reduced pressure. The residue was
ex tracted 3 times with 400 ml ethyl acetate and the
combined organic phases were washed twice with 300 mL
of IN HCl then with 300 mL of brine and finally dried
with MgSO4. Evaporation under reduced pressure yielded
the title compound. (b)
2-Isopropoxy-5-methanesulfonyl-benzoic acid A mixture
of 2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid,
0.64 mmol Cu(I)Br in 5 mL NEt and 25 mL isopropanol
was heated to 120 0C for 16 hours in a sealed tube.
The volatiles were removed under vacuum and the
residue was taken up in 70 mL IN HCl. 



Extraction with ethyl acetate drying of the combined
organic fractions and evaporation yielded a residue
which was purified by reversed phase preparative HPLC
eluting with an acetonitrile / water gradient.
Evaporation of the product fractions yielded the title
compound 1.2. MS (m/e): 257.0 (MH ", 100%)Example C
Preparation of 2-Isobutoxy-5-methanesulfonyl-benzoic
acid Prepared in analogy to example B from
2-chloro-5-methanesulfonyl-benzoic acid and
isobutanol. MS (m/e): 271.1 (MH , 100 %) Example D
5-Methanesulfonyl-2-morpholin-4-yl-benzoic acid
Prepared in analogy to example B from
2-chloro-5-methanesulfonyl-benzoic acid and
morpholine. MS (m/e): 284.1 (MH , 100 %). Example E
2-Thiophen-2-yl-4,5,6 >7-tetrahydro-thiazolo[5,4-c]
pyridine (a)
l-(2-Thiophen-2-yl-6,7-dihvdro-4H-thiazolo[5,4-c1pyrid
in-5-yl)-ethanone 2.8 mmol of
tbiophene-2-thiocarboxamide was dissolved in 10 ml
acetonitrile. 5.6 mmol of N-ethyl-diisopropylamine was
added, followed by 3.4 mmol l-acetyl-3-bromopiperidin-
4-one hydrobromide (prepared according to patent US
4122083). The reaction mixture was heated to 50 0C for
4 hours, cooled and concentrated. Chromatography of
the residue (SiC^; ethyl acetate) yields the title
compound as a yellowish gum. MS (m/e): 265.0 (M+H +) .
(b) 2-Thiophen-2-yl-4,5
6,7-tetrahydro-thiazolo[5,4-c1pyridine 1 mmol of
l-(2-Thiophen-2-yl-6,7-dihydro-4H-thiazolo[5,4-c]p) t
idin-5-yl)-ethanone was refluxed for 30 min. in 15 ml
of 2 M aqueous hydrochloric acid. The reaction mixture
was cooled and made alkaline by addition of sodium
carbonate. Extraction with ethyl acetate yields the
title compound as a brownish solid. MS (m/e): 223.3
(M+H +) . Example F
2-(4-Fluoro-phenyl)-4,5,6,7-tetrahydro-thiazolo[5,4-c]
pyridine 



(a) l-f2-(4-Fluoro-phenyl)-6
7-dihvdro-4H-thiazolo[5,4ipyridin-5-yl1-ethanone
Prepared in analogy to example E (a) from
4-fluoro-l-benzenecarbothioamide and 1-
acetyl-3-bromo-piperidin-4-one hydrobromide as a
colorless solid. MS (m/e): 277.1 (M+H +). (b)
2-(4-Fluoro-phenyl)-4,5,67-tetrahydro-thiazolo[5,4-c1
pyridinePrepared in analogy to example E (b) from
l-[2-(4-fluoro-phenyl)-6,7-dihydro-4Hthiazolo[
5,4]pyridin-5-yl]-ethanone and hydrochloric acid.
Chromatography ( SiO ; dichloromethane / methanol 95
:5) yields the title compound as a yellowish solid. MS
(m/e): 235.1 (M+H +) . Example G Preparation of
2-Cyclopentyloxy-5-methanesulfonyl-benzoic acid
Prepared in analogy to example B from
2-chloro-5-methanesulfonyl-benzoic acid and
cyclopentanol, MS (m/e): 283.1 (MH 100 %). Example H
8-Trifluoromethoxy- 1,2,3,4-tetrahydro-pyrazino
[1,2-a] indole a)
l-Cyanomethyl-5-trifluoromethoxy-lH-indole-2-carboxyli
c acid ethyl ester To a solution of sodium hydride
(0.58 g in DMF (12 mL) at 0 0C was slowly added a
solution of 5-trifluoromethoxy-lH-indole-2-carboxylic
acid ethyl ester (2.64 g) in DMF (12 mL) keeping the
temperature below 7.5 0C After gaz evolution ceased
chloroacetonitrile was added and the reaction mixture
was stirred for 2 hours at 75 0C. After allowing
cooling down, water was added and the reaction mixture
was extracted with ethyl acetate. The combined organic
phases were washed with brine then dried with
magnesium sulfate, concentrated in vacuo and purified
by column chromatography to yield the title compound
(2.3 g, 76 %). MS (EI): 312.1 (M+) . b)
8-Trifluoromethoxy-l, 2,3,4-tetrahydro-pyrazino[l,2-al
indole To a suspension of Lithium Aluminium Hydride
(0.68 g) in diethylether (70 mL) was added portionwise
l-cyanomethyl-S-trifluoromethoxy-lH-indole^-carboxylic
acid ethyl ester (2,28 g). The reaction mixture was
then stirred for 16 hours at reflux. The solution was
then slowly poured into a saturated solution of
sodium-potassium tartrate. The mixture was then
extracted with ethyl acetate 3 times. The combined
organic phases were 



then washed with brine, dried with magnesium sulfate,
concentrated in vacuo and purified by column
chromatography to yield the desired compound (0.83 g,
45 %). MS (EI): 274.0 (M+) . Example I
Rac-8-Trifluoromethoxy-l 2 3,4
10,10a-hexahydro-pyrazino[l,2-a]indole To
8-trifluoromethoxy-l,2,3,4-tetrahydro-pyrazino[l,2-a]i
ndole (0.41 g) in THF (2.2 mL) and TFA (4.4 mL) at 0
0C was added portion wise sodium borohydride (0.124 g)
. The reaction mixture was allowed to warm up to room
temperature and stirred for 35minutes. After such
time, the reaction mixture was concentrated in vacuo,
and the residue was dissolved in dichloromethane and
poured over water. A sodium hydroxide solution (10M)
was the added until reaching pH 13.5. After 15
minutes, the phases were separated. The aqueous phase
was extracted with dichloromethane twice. The combined
organic layers were then washed with brine, dried with
magnesium sulfate, concentrated in vacuo and purified
by column chromatography to yield the title compound
(0.31 g, 76 %). MS (EI): 258.1 (M+) . Example 1
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone A solution of
2-isopropoxy-5-methanesulfonyl-benzoic (Example B, 30
mg), and 6-
chloro-l,2,3,4-tetrahydro-benzo[4,5]thieno[2,3-c]pyrid
ine ([29078-50-0], 35 mg), Ndiisopropylethylamine
(0.12 m), and TBTU (2-(lH-benzotriazole-l-yl)-l,
1,3,3- tetramethyluroniumtetrafluoroborate, 55 mg) in
dimethylformamide (2 mL) was stirred at room
temperature for 16 hours. The reaction mixture was
concentrated and purified by column chromatography
(SiO2, Heptane/EtOAc 0-100 %) to yield the title
compound as a white solid (30 mg). MS (m/e): 464.1
(M+H +). Example 2
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]py
tidin-2-yl)-(5-methanesulfonyl-2-
morpholin-4-yl-phenyl)-methanone The title compound
was prepared in analogy to Example 1 using Example D
and 6-
chloro-l,2,3,4-tetrahydro-benzo[4,5]thieno[2,3-c]pyrid
ine [29078-50-0]. 



MS (m/e): 491.1 (M+H +) .Example 3
(2-Isopropoxy-5-methanesulfonyl-phenyl)-[2-(4-trifluor
omethyl-phenyl)-6 >7-dihydro- 4H-thiazolo [5,4-
c]pyridin- 5-yl]-methanone The title compound was
prepared in analogy to Example 1 using Example B and
2- [4- (trifluoromethyl)phenyl]-4,5
>6,7-tetrahydro[l,3]triazolo[5,4-c]pyridine[733757-96-
5]. MS (m/e): 525.2 (M+H +). Example 4
(2-Morpholin-4-yl-5-nitro-phenyl)-(2-thiophen-2-yl-6
7-dihydro-4J-f-thiazolo[5,4- c]pyridin-
5-yl)-methanone The title compound was prepared in
analogy to Example 1 using Example A and Example E. MS
(m/e): 457.3 (M+H +) . Example 5
(2-Isobutoxy-5-methanesulfonyl-phenyl)-(2-thiophen-2-y
l-6,7-dihydro-4Hthiazolo [5,4-c]pyridin-
5-yl)-methanone The title compound was prepared in
analogy to Example 1 using Example C and Example E. MS
(m/e): 477.0 (M+H +) .Example 6
(2-Isopropoxy-5-methanesulfonyl-
rhenyl)-(2-t}uophen-2-yl-6 7-dihydro-4H!-
thiazolo[5,4-c]pyridin-5-yl)-methanone The title
compound was prepared in analogy to Example 1 using
Example B and Example E. MS (m/e): 463.3 (M+H +) .
Example 7
(2-Ethyl-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl)-(
2-isopropoxy-5- methanesulfonyl-phenyl) -methanone The
title compound was prepared in analogy to Example 1
using Example B and 2-ethyl-
4,5,6,7-tetrahydrothiazolo[5,4-c] pyridine
[153341-59-4], MS (m/e): 409.4 (M+H +) . Example
[2-(4-Fluoro-phenyl)-6 >7-dihydro-4H-thiazolo [5,4-c]
pyridin-5-yl] -(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone The title compound
was prepared in analogy to Example 1 using Example C
and Example 



F.MS (m/e): 489.0 (M+H +) .Example 9
(7-Chloro-3,4-dihydro-lH-pyrazino[l,2-a]indol-2-yl)-(2
-isopropoxy-5- methanesulfonyl-phenyl)-methanone The
title compound was prepared in analogy to Example 1
using Example B and 7-
chloro-l,2,3,4-tetrahydro-pyrazino[l 2-a]indole
[287384-61-6]. MS (m/e): 447.0 (M+H +) . Example 10
(9-Fluoro-10-methoxy-3,4-dihydro-lH-p) rrazino[l
2-a]indol-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone The title compound
was prepared in analogy to Example 1 using Example B
and 9- fluoro-l,2,3,4-tetrahydro-10-methoxy-p) t
azino[l 2-a]indole[153500-96-0]. MS (m/e): 478.1 (M+NH
4 +) . Example 11
(2-Isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluorome
thoxy-3,4-dihydro-lHpyrazino [1,2-a]
indol-2-yl)-methanone The title compound was prepared
in analog)^ to Example 1 using Example B and Example
H.MS (m/e): 497.1 (M+H +).Example 12
(2-Isopropoxy-5-methanesulfonyl-phenyl)-((R)-4-methyl-
7-trifluoromethyl-3,4- dihydro- lH-pyrazino
[1,2-a]indol-2-yl)-methanone The title compound was
prepared in analogy to Example 1 using Example B and
(R) -4- methyl-7-trifluoromethyl-l
2,3,4-tetrahydropyrazino[l,2-a] indole [396074-54-7].
MS (m/e): 495.3 (M+H +) . Example 13
((R)-7,9-Dichloro-4-methyl-3 >4-dihydro-lH-p }t
azino[l,2-a]indol-2-yl)-(2-isopropoxy-
5-methanesulfonyl-phenyl)-methanone The title compound
was prepared in analogy to Example 1 using Example B
and (4R)- 7,9-dichloro-l
2,3,4-tetrahydro-4-methyl-pyrazino[l 2-a]indole
[763077-49-2]. MS (m/e): 495.4 (M+H +) . 



Example 14
Rac-(2-Isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluo
romethoxy-3,4,10,10atetrahydro-
lH-pyrazino[l,2-a]indol-2-yl)-methanoneThe title
compound was prepared in analogy to Example 1 using
Example B and Example. I . MS (m/e): 499.1 (M+H+) .
Example 15
(2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-(3,4-dihyd
ro-lHbenzo[ 4,5]imidazo[l,2-a]pyrazin-2-yl)-methanone
The title compound was prepared in analogy to Example
1 using Example G and 1,2,3,4-
tetrahydropyrazino[l,2-a]benzimidazole [4744-53-0]. MS
(m/e): 440.4 (M+H +) . Example 16
(3,4-Dihydro-lH-benzo[4 5]imidazo[l,2-a]py
tazin-2-yl)-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone The title compound
was prepared in analogy to Example 1 using Example C
and 1,2,3,4- tetrahydropyrazino[l,2-a]benzimidazole
[4744-53-0], MS (m/e): 428.5 (M+H ) . Example 17
(6-Fluoro-l
3,4,5-tetrahydro-pyrido[4,3-b]indol-2-yl)-(2-isopropox
y-5- methanesulfonyl-phenyl)-methanoneThe title
compound was prepared in analogy to Example 1 using
Example B and 6-
fluoro-2,3,4,5-tetrahydro-lH-pyrido{4,3-b}indole[17785
8-77-4]. MS (m/e): 431.1 (MH-H+) . Example 18
(6-Fluoro-5-methanesulfonyl-l,3,4,5-tetrahydro-pyrido[
4,3-b]indol-2-yl)-(2-
isopropoxy-5-methanesulfonyl-phenyl)-methanone A
suspension of 200 mg (6-fluoro-l,3,4,5-tetrahydro-py
tido[4,3-b]indol-2-yl)-(2-
isopropoxy-5-methanesulfonyl-phenyl)-methanone
(Example 17) in 5 ml dichloromethane is treated with
106 mg methane sulfonyl chloride, followed by 118 mg
triethylamine. The reaction mixture is stirred
overnight. Concentration and chromatography (silica
gel; ethyl acetate) yields the title compound as a
slightly yellowish solid (17 mg; 7 %). MS (m/e): 509.0
(MH-CH 3COO). Example 19 



3-(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyri
dine-2-carbonyl)-4- isopropoxy-benzonitrile The title
compound was prepared in analogy to Example 1 using
6-chloro- 1,2,3,4-
tetrahydro-[l]benzothieno[2,3-c]pyridine [29078-50-0]
and 5-cyano-2-(lmethylethoxy) -benzoic
acid[845616-14-0]. MS (m/e): 411.0 (MH-H+) . Example
20
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-(2-
cyclopropylmethoxy-5-methanesulfonyl-phenyl)-methanone
The title compound was prepared in analogy to Example
1 using 6-chloro-l, 2,3,4-
tetrahydro-[l]benzothieno[2,3-c]pyridine [29078-50-0]
and 2-cyclopropylmethoxy-5- methylsulfonylbenzoic
acid[845616-03-7]. MS (m/e): 476.0 (M+H*). Example 21
(6-Chloro-3,4-dihydro-lH-benzo[4 5]thieno[2
3-c]pyridin-2-yl)-(2-diethylamino-5-
nitro-phenyl)-methanone The title compound was
prepared in analog}'- to Example 1 using 6-chloro-l,
2,3,4- tetrahydro-[l]benzothieno[2,3-c]pyridine
[29078-50-0] and 2-(diethylamino)-5-nitrobenzoic acid
[727718-14-1]. MS (m/e): 444.1 (M-HH+) . Example 22
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-[5-methanesulfonyl-2-
((S)-2,2,2-trifluoro-l-methyl-ethoxy)-phenyl]-methanon
e The title compound was prepared in analogy to
Example 1 using 6-chloro-l, 2,3,4-
tetrahydro-[l]benzothieno[2,3-c]pyridine [29078-50-0]
and 5-methylsulfonyl-2-[((S)- 2
2,2-trifluoro-l-methylethyl)oxy]benzoic acid
[845616-82-2]. MS (m/e): 518.1 (MH-H+) .Example 23
(2-Isobutoxy-5-me
anesulfonyl-phenyl)-[2-(4-trifluoromethyl-phenyl)-6,7-
dihydro- 4H-thiazolo[5,4-c] ryridin-5-yl]-methanone
The title compound was prepared in analogy to Example
1 using 2- [4- (trifluoromethyl)phenyl]
-4,5,6,7-tetrahydro[ 1,3] triazolo[5,4-c] pyridine
[733757-96-5] and Example C. MS (m/e): 539.3 (M+H+) .
Example 24
(3,4-Dihydro-lH-benzo[4,5]imidazo[l,2-a]pyrazin-2-yl)-
(2-isopropoxy-5- - 



methanesulfonyl-phenyl)-methanone The title compound
was prepared in analogy to Example 1 using 1,2,3,4-
tetrahydropyrazino[l,2-a]benzimidazole [4744-53-0] and
Example B. MS (m/e): 414.3 (M-HH+) .Claims 1.
Compounds of general formula wherein is R1 is a non
aromatic heterocycle, or is OR' or N(R") 2; R! is
lower alkyl, lower alkyl substituted by halogen or is
-(C n-cycloalkyl; R" is lower alkyl; R2 is NO2 CN or
SO2R"; R3 is hydrogen, halogen, lower alkyl, lower
alkoxy, or lower alkyl substituted by halogen; R4 is
hydrogen, lower alkyl, phenyl substituted by halogen
or CF3, or is a five or six membered aromatic
heterocycle; R5/Rd are hydrogen, halogen, lower alkyl,
lower alkoxy, or are lower alkyl or lower alkoxy,
substituted by halogen; R is hydrogen or lower alkyl;
n is 0, 1 or 2;and to pharmaceutically active acid
addition salts. 2. Compounds of formula IA in
accordance with claim 1 wherein R1 is a non aromatic
heterocycle, or is OR' or N(IV) ; R' is lower alkyl,
lower alkyl substituted by halogen or is
-(CH2)n-cycloalkyl; R" is lower alkyl; R2 is NO2, CN
or SO2R"; R3 is hydrogen, halogen, lower.alkyl, lower
alkoxy, or lower alkyl substituted by halogen; n is 0,
1 or 2; and pharmaceutically active acid addition
salts. 3. Compounds of formula IB in accordance with
claim 1 



wherein R1 is a non aromatic heterocycle, or is OR' or
N(R") 2; R' is lower alkyl, lower alkyl substituted by
halogen or is -(CH 2)n-cycloalkyl; R" is lower alkyl;
R2 is NO2, CN or SO2R"; R4 is hydrogen, lower alkyl,
phenyl substituted by halogen or CF3, or is a five or
six membered aromatic heterocycle; n is 0, 1 or 2; and
pharmaceutically active acid addition salts.4.
Compounds of formula IC in accordance with claim 1
wherein R1 is a non aromatic heterocycle, or is OR' or
N(R"):; R' is lower alkyl, lower alkyl substituted by
halogen or is -(ClHLVcycloalkyl; R" is lower alkyl; R2
is NO2, CN or SO2R"; R5/R6 are hydrogen, halogen,
lower alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen; R7 - is hydrogen or
lower alkyl; n is O, 1 or 2; and pharmaceutically
active acid addition salts. 5. Compounds of formula ID
in accordance with claim 1 wherein R1 is a non
aromatic heterocycle, or is OR' or N(R")2? R' is lower
alkyl, lower alkyl substituted by halogen or is -(CH
n-cycloalkyl; R" is lower alkyl; R2 is NO2, CN or SO2R
; R5/R are hydrogen, halogen, lower alkyl, lower
alkoxy, or are lower alkyl or lower alkoxy,
substituted by halogen; n is 0, 1 or 2; and
pharmaceutically active acid addition salts.6.
Compounds of formula IE in accordance with claim 1 



wherein R1 is a non aromatic heterocyde, or is OR' or
N(R") 2; R' is lower alkyl, lower alkyl substituted by
halogen or is ~(CH2)n-cycloalkyl; R" is lower alkyl;
R2 is NO2, CN or SO2R"; R6 are hydrogen, halogen,
lower alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen; n is 0, 1 or 2; and
pharmaceutically active acid addition salts. 7.
Compounds of formula IF in accordance with claim 1
wherein R1 is a non aromatic heterocycle, or is OR' or
N(R") 2; R' is lower alkyl, lower alkyl substituted by
halogen or is -(CH 2)n~cycloalkyl; R" is lower alkyl;
R2 is NO2, CN or SO2R"; R5/Rd are hydrogen, halogen,
lower alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen; n is 0, 1 or 2; and
pharmaceutically active acid addition salts.8.
Compounds of formula IA according to claim 2, which
compounds are
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-(2-isopjopoxy-5-
methanesulfonyl-phenyl)-methanone, (6-Chloro-3
4-dihydro-lH-benzo[4
5]thieno[2,3-c]pyridin-2-7l)-(5-methanesulfonyl-2-
morpholin-4-yl-phenyl) -methanone, 3-(6-chlor
d-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridine-2-car
bonyl)-4- isopropoxy-benzonitrile,
(6-chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-(2-
cyclopropylmethoxy-5-methanesulfonyl-phenyl)-methanone
or
(6-chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridi
n-2-yl)-[5-methanesulfonyl-2- ((S)-2
2,2-trifluoro-l-methyl-ethoxy) -phenyl] -methanone. 



9. Compounds of formula IB according to claim 3, which
compounds are
(2-isobutoxy-5-methanesulfonyl-phenyl)-(2-thiophen-2-y
l-6,7-dihydro-4H-thiazolo[5,4-
c]pyridin-5-yl)-methanone,
(2-isopropoxy-5-methanesulfonyl-phenyl)-(2-thiophen-2-
yl-6,7-dihydro-4H!-
thiazolo[5,4-c]pyridin-5-yl)-methanone or
(2-isobutoxy-5-methanesulfonyl-phenyl)-[2-(4-trifluoro
methyl-phenyl)-6,7-dihydro-
4H-thiazolo[5,4-c]pyridin-5-yl] -methanone. 10.
Compounds of formula IC according to claim 4, which
compounds are
(7-chloro-3,4-dihydro-lH-pyrazino[l,2-a]indol-2-yl)-(2
-isopropoxy-5- methanesulfonyl-phenyl)-methanone or
(2-isopropox )
-5-methanesulfonyl-phenyl)-(8-trifluoromethoxy-3,4-dih
ydro-lHpyrazino[ l,2-a]indol-2-yl)-methanone. 11. A
compounds of formula ID according to claim 5, which
compound is
Rac-(2-isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluo
romethoxy-3,4,10 10atetrahydro-
lH-pyrazino[l,2-a]indol-2-yl) -methanone. 12. A
compounds of formula IE according to claim 6, which
compound is
(2-cyclopentyloxy-5-methanesulfonyl-phenyl)-(3,4-dihyd
ro-lH-benzo[4,5]imidazo[l,2-
a]pyrazin-2-yl)-methanone. 13. A process for preparing
a compound of formula I as defined in claim 1, which
process comprisesa) reacting a compound of formula
selecting from the group consisting of with a compound
of formula in the presence of an activating agent,
such as TBTU, to a compound of formula I,wherein in
dependency of the following structures are encompassed
by formula I wherein the substituents are as defined
in claim 1, or b) reacting a compound of formula with
a compound of formula 



R1 V in the presence of a base, such as triethylamine,
or a catalyst like Cu(I)Br, to a compound of
formulawherein the substituents R1, R2 and - are as
defined in claim 1, and Xis halogen, or c) reacting a
compound of formula with a compound of formula RX VII
to a compound of formula wherein the substituents R ,
R and are as defined in claim 1 and Xis halogen, or d)
reacting a compound of formula VIwith a compound of
formula R'OH VlII under Mitsunobu conditions to a
compound of formula wherein the substituents R', R and
are as defined above, and if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts. 14. A compound according to any
on of claims 1 - 12, whenever prepared by a process as
claimed in claim 13 or by an equivalent method. 15. A
medicament containing one or more compounds as claimed
in any one of claims 1- 12 and pharmaceutically
acceptable excipients. 16. A medicament according to
claim 15 for the treatment of Alzheimer's disease. 17.
The use of a compound in anyone of claims 1- 12 for
the manufacture of medicaments for the treatment of
Alzheimer's disease. 18. The invention as hereinbefore
described. 




