
DIAZEPAN DERIVATIVES MODULATORS OF CHEMOKINE RECEPTORS
The invention is concerned with novel diazepan
derivatives of formula (I), (D wherein A is aryl or
heteroaryl, said aryl and said heteroaryl being
optionally substituted by one to three substituents
independently selected from the group consisting of
halogen, benzyloxy, heteroaryl-Ci balkoxy, Ci balkyl,
Ci balkoxy and halo Ci balkoxy, or said aryl and said
heteroaryl being optionally substituted by Ci
balkylenedioxy; X is -N(R 1XR2) Or - N+(R1XR2XR7); i)
R and R are, independently to each other, hydrogen, Ci
balkyl, C 3 6alkenyl, C 3 b alkynyl, hydroxy C2
6alkyl, Ci balkoxy C2 6alkyl, C 3 7cycloalkyl, C 3
7cycloalkyl Ci alkyl, C7 10 bicycloalkyl, phenyl Ci 3
alkyl, heteroaryl Ci 3 alkyl, heterocyclyl or
heterocyclyl Ci 6alkyl, in which the cycloalkyl of
said C 3 7cycloalkyl and said C 3 7 cycloalkyl Ci
balkyl, the phenyl of said phenyl Ci 3 alkyl, the
heteroaryl of said heteroaryl Ci 3 alkyl and the
heterocyclyl of said heterocyclyl and said
heterocyclyl Ci 6alkyl are optionally substituted by
one to three substituents independently selected from
the group consisting of Rd; or R and R , together with
the nitrogen atom to which they are attached, form
heterocyclyl optionally substituted by one to three
substituents independentlyselected from the group
consisting of Rd, and one of the ring carbon atoms of
said heterocyclyl formed by R and R being optionally
replaced with a carbonyl group; and/or one of the ring
carbon atoms of the heterocyclyl formed by R and R may
be a ring carbon atom of another ring which is C3 7
cycloalkyl or heterocyclyl, one or two ring carbon
atoms of said another ring being optionally replaced
by a carbonyl group, and said another ring being
optionally substituted by Ci alkyl; R and R are,
independently to each other, hydrogen, hydroxy, Ci
6alkyl, Ci b alkoxy, C 3 7cycloalkyl, C 3 7cycloalkyl
Ci balkyl, Ci balkoxycarbonyl, carboxyl, hydroxy-Ci 6
alkyl, Ci 6alkoxy- 6alkyl, halogen or halo Ci 6alkyl;
or R3 and R4, together with the carbon atom to which
they are attached, form C3 7 cycloalkyl or
heterocyclyl optionally substituted by one to three
substituents independently selected from the group
consisting of Ci 4alkyl, halo Ci 4alkyl and halogen;
or ii) R1 is hydrogen, Ci balkyl, C 3 balkenyl, C 3
balkynyl, hydroxy Ci balkyl, Ci 6 alkoxy Ci 6 alkyl,
C3 7cycloalkyl, C3 7cycloalkyl Ci 6 alkyl, C7 10
bicycloalkyl, phenyl Ci 3 alkyl, heteroaryl Ci 3
alkyl, heterocyclyl or heterocyclyl Ci 6 alkyl, in
which the cycloalkyl of said C3 7 cycloalkyl and said
C3 7 cycloalkyl Ci 6alkyl, the phenyl of said phenyl
Ci 3alkyl, the heteroaryl of said heteroaryl Ci 3alkyl
and the heterocyclyl of said heterocyclyl and said
heterocyclyl Ci balkyl are optionally substituted by
one to three substituents independently selected from
the group consisting of Rd; R is hydrogen, Ci 6 alkyl,
C3 7 cycloalkyl, C3 7 cycloalkyl Ci alkyl, halogen or
halo Ci 6 alkyl; R and R , together with the nitrogen
atom to which R is attached, the carbon atom to which
R4 is attached and the Ci 2alkylene between said
nitrogen atom and said carbon atom, if any, form
heterocyclyl optionally substituted by one to three
substituents independently selected from the group
consisting of Ci balkyl and fluorine; R and R are,
independently to each other, hydrogen, fluoro, Ci
balkyl or C3 7 cycloalkyl; R is Ci 6alkyl; R8, R9,
R10, R11, R12 and R13 are, independently to each
other, hydrogen, Ci 6 alkyl or C3 7 cycloalkyl;R is
hydroxy, cyano, NRaR , halogen, Ci 6alkyl, halo Ci
6alkyl, hydroxy Ci 6alkyl, Ci b alkoxy, Ci alkoxy Ci
6alkyl, C 3 7cycloalkyl, Ci alkoxycarbonyl, acyl,
-C(O)NR aR , -NRa- C(O) -Rb, -NRa-C(O)-OR b,
-NRa-C(O)-NR b, -NRa-SO2-Rb, -NRa-SO2-NRbRc, -OC(O)NR
aRb, - OC(O)OR a, Ci 6 alkylsulfonyl, Ci 6
alkylsulfinyl, Ci 6 alkylthio, phenyl, phenyl Ci
3alkyl, heteroaryl, heteroaryl Ci 3 alkyl and
heterocyclyl, and the phenyl of said phenyl and said
phenyl Ci 3 alkyl, the heteroaryl of said heteroaryl
and said heteroaryl Ci 3 alkyl, and the heterocyclyl
being optionally substituted by one to three
substituents independently selected from the group
consisting of hydroxy, cyano, NRaR , halogen, Ci 6
alkyl, halo Ci alkyl, hydroxy Ci alkyl, Ci b
alkoxycarbonyl, acyl, -C(O)NR aRb, -NRa-C(O)-R b,
-NRa-C(O)-OR b, -NRa-C(O)-NR b, -NRa- SO2-Rb,
-NRa-SO2-NRbRc, -OC(O)NR aRb, -OC(O)OR a, Ci 6
alkylsulfonyl, Ci 6 alkylsulfinyl and Ci 6 alkylthio,
and one or two ring carbon atoms of the heterocyclyl
being optionally replaced with a carbonyl group; Ra,
Rb and Rc are independently hydrogen or Ci 6alkyl; n
is an integer of 0 to 3; m is an integer of 0 to 3;
m+n is an integer of 1to 5; or prodrugs or
pharmaceutically acceptable salts thereof. Further,
the invention is concerned with a process and an
intermediate for the manufacture of the above
compounds, pharmaceutical preparations which contain
such compounds, the use of these compounds for the
production of pharmaceutical preparations. The
compounds of formula (I) are CCR2 receptor (Chemokine
Receptor 2/Monocyte chemotactic protein 1 receptor)
antagonists and also CCR-5 receptor (Chemokine
Receptor 5) and/or CCR-3 receptor (Chemokine Receptor
3) antagonists. Chemokines are a family of small,
secreted proinflammatory cytokines functioning as
chemoattractants for leukocytes. They promote
trafficking of leukocytes from vascular beds into
surrounding tissues in response to inflammatory
signals. Chemotaxis starts upon chemokine binding to
receptors (GPCRs) by initiating signaling pathways
involving increased Ca-flux, inhibition of cAMP
production, rearrangements of the cytoskeleton,
activation of integrins and of cell motility processes
and an increase in the expression of adhesion
proteins. Proinflammatory chemokines are considered to
be involved in the development of atherosclerosis and
other important diseases with inflammatory components
like rheumatoid arthritis, asthma, multiple sclerosis,
transplant rejection and ischemia reperfusion injury
with specific prominent effects in nephropathy and
peripheral vascular diseases. MonocyteChemotactic
protein 1 is considered to be the major stimulated
chemokine mediating inflammatory processes in these
diseases through the CCR2 receptor on monocytes and on
some T lymphocytes. In addition MCP-I / CCR2 are in
discussion to be related to the progression of the
metabolic syndrome to more severe stages of obese and
diabetic diseases. CCR2 has also been linked to HIV
infection, and consequently the course of autoimmune
diseases, through its heterodimerization with CCR5
which has a role as coreceptor for viral entry into
host cells. Thus, CCR2 can be a target of a new
medicine for treatment of peripheral vascular
diseases, and more specifically for treatment of
patients with critical limb ischemia.. Furthermore,
study results and experiences from the development of
a new CCR2 medicine for this indication may facilitate
a follow-up development for treatment of
atherosclerosis. There is a large body of information
from animal models of MCP-I and CCR2 ko mice in wt or
apoE-/- or LDL-R-/- backgrounds showing that the
MCP-1/CCR2 pathway is essential for monocyte /
macrophage recruitment, and also for intimal
hyperplasia and the formation and stability of
atherosclerotic lesions. In addition, numerous reports
describe involvement of the MCP-I / CCR2 pathway in
man post injury and in various inflammatory processes,
including such in vascular beds. The present invention
provides the novel compounds of formula (I) which are
CCR2 receptor antagonists, with some antagonist
activity also at CCR-3 and CCR-5. Unless otherwise
indicated, the following definitions are set forth to
illustrate and define the meaning and scope of the
various terms used to describe the invention herein.
The term "halogen" or "halo" means fluorine, chlorine,
bromine and iodine, with chlorine and fluorine being
preferred. The term "Ci 6alkyl", alone or in
combination with other groups, means a branched or
straight- chain monovalent alkyl radical, having one
to six carbon atoms. This term is further exemplified
by such radicals as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, t-butyl. Ci 4 alkyl or Ci
3alkyl is more preferred. The term "C2 6alkyl" means
the same as "Ci balkyl", except that C2 6alkyl has two
to six carbon atoms. The term " hydroxy Ci alkyl"
means Ci alkyl substituted by one or more, preferably
one hydroxy group(s). The term "halo Ci balkyl" means
Ci 6 alkyl substituted by one or more same or
different halogen atoms.The term "Ci 2alkylene" means
a linear saturated divalent hydrocarbon radical of one
to two carbon atoms, such as methylene, ethylene. The
term "C3 7cycloalkyl", alone or in combination with
other groups, means a saturated monovalent mono-cyclic
hydrocarbon radical of three to seven ring carbons,
e.g., cyclopropyl, cyclobutyl, cyclohexyl. The term
"C7 10 bicycloalkyl", alone or in combination with
other groups, means a saturated monovalent cyclic
hydrocarbon radical of seven to ten ring carbons,
having two rings, in which two or more ring carbon
atoms of one ring are ring carbon atoms of the other
ring, e.g., bicyclo[2.2.1]heptyl. The term "Ci
6alkoxy", alone or in combination with other groups,
means the group R'-O-, wherein R' is a Ci 6alkyl. The
term "halo Ci balkoxy", alone or in combination with
other groups, means Ci balkoxy substituted by one or
more, preferably one to three halogens. The term " Ci
balkylenedioxy" means -O-Q balkyl-O-. Methylenedioxy
or 1,2-ethylenedioxy are preferred. The term "C3
6alkenyl", alone or in combination with other groups,
means a straight- chain or branched hydrocarbon
residue comprising a carbon-carbon double bond, having
three to six carbon atoms, provided that the carbon
atom of the attachment point of the C3 balkenyl to the
rest of the molecule is not bonded to another carbon
atom of the C3 6alkenyl by a carboncarbon double bond.
An example of C3 balkenyl is 2-propenyl. The term "C3
6-alkynyl", alone or in combination with other groups,
means a straight- chain or branched hydrocarbon
residue comprising a carbon-carbon triple bond, having
three to six carbon atoms, provided that the carbon
atom of the attachment point of the C3 alkynyl to the
rest of the molecule is not bonded to another carbon
atom of the C3 6alkynyl by a carboncarbon triple bond.
An example of C3 alkynyl is 2-propynyl. The term
"acyl" means R-C(O)-, in which R is Ci 6alkyl, halo Ci
balkyl, C 3 7 cycloalkyl or C 3 7 cycloalkyl Ci
balkyl. The term "heterocyclyl", alone or combination
with other groups, means non-aromatic monoor bi-cyclic
radicals of four to nine ring atoms in which one to
three ring atoms are heteroatoms independently
selected from N, O and S(O)n (where n is an integer
from 0 to 2), the remaining ring atoms being C.The
term "aryl", alone or combination with other groups,
means phenyl or naphthyl. The term "heteroaryl", alone
or combination with other groups, means a monocyclic
or bicyclic radical of 5 to 10 ring atoms having one
to three ring heteroatoms independently selected from
N, O, and S, the remaining ring atoms being C. The
term "bicyclic radicals" means radicals having two
rings, in which two or more ring atoms of one ring are
ring carbon atoms of the other ring. The term, "Ci 6
alkylsulfonyl", "Ci 6 alkylsulfinyl" and "Ci 6
alkylthio" means Ci 6 alkyl-SO2-, Ci 6alkyl-SO- and Ci
balkyl-S-, respectively. Preferred radicals for the
chemical groups whose definitions are given above are
those specifically exemplified in Examples. Compounds
of formula (I) can form pharmaceutically acceptable
acid addition salts. Examples of such pharmaceutically
acceptable salts are salts of compounds of formula (I)
with physiologically compatible mineral acids, such as
hydrochloric acid, hydrobromic acid, sulphuric acid,
sulphurous acid or phosphoric acid; or with organic
acids, such as methanesulphonic acid,
p-toluenesulphonic acid, acetic acid, lactic acid,
trifluoroacetic acid, citric acid, fumaric acid,
maleic acid, tartaric acid, succinic acid or salicylic
acid. The term "pharmaceutically acceptable salts"
refers to such salts. "Optional" or "optionally" means
that the subsequently described event or circumstance
may but need not occur, and that the description
includes instances where the event or circumstance
occurs and instances in which it does not. For
example, "aryl group optionally substituted with an
alkyl group" means that the alkyl may but need not be
present, and the description includes situations where
the aryl group is substituted with an alkyl group and
situations where the aryl group is not substituted
with the alkyl group. "Pharmaceutically acceptable
excipient" means an excipient that is useful in
preparing a pharmaceutical composition that is
generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipient that is
acceptable for veterinary use as well as human
pharmaceutical use. A "pharmaceutically acceptable
excipient" as used in the specification and claims
includes both one and more than one such excipient.
Compounds that have the same molecular Formula but
differ in the nature or sequence of bonding of their
atoms or the arrangement of their atoms in space are
termed "isomers." Isomers that differ in the
arrangement of their atoms in space are termed
"stereoisomers". Stereoisomers that are not mirror
images of one another are termed "diastereomers" and
those that are non-superimposable mirror images of
each other are termed "enantiomers". When acompound
has an asymmetric center, for example, if a carbon
atom is bonded to four different groups, a pair of
enantiomers is possible. An enantiomer can be
characterized by the absolute configuration of its
asymmetric center and is described by the R- and
S-sequencing rules of Cahn, Ingold and Prelog, or by
the manner in which the molecule rotates the plane of
polarized light and designated as dextrorotatory or
levorotatory (i.e., as (+) or (-)-isomers
respectively). 



A chiral compound can exist as either individual
enantiomer or as a mixture thereof. A mixture
containing equal proportions of the enantiomers is
called a "racemic mixture". The compounds of formula
(I) can possess one or more asymmetric centers. Unless
indicated otherwise, the description or naming of a
particular compound in the specification and claims is
intended to include both individual enantiomers and
mixtures, racemic or otherwise, thereof, as well as
individual epimers and mixture thereof. The methods
for the determination of stereochemistry and the
separation of stereoisomers are well-known in the art
(see discussion in Chapter 4 of "Advanced Organic
Chemistry", 4th edition J. March, John Wiley and Sons,
New York, 1992). While the broadest definition of this
invention is described before, certain compounds of
formula (I) are preferred. i) A preferred compound of
the invention is a compound of formula (I), wherein A
is phenyl optionally substituted by one to three
substituents independently selected from the group
consisting of halogen, benzyloxy, heteroaryl-Ci
balkoxy, Ci alkyl, Ci 6 alkoxy and halo Ci 6alkoxy, or
A is phenyl optionally substituted by Ci 6
alkylenedioxy. More preferably, A is phenyl
substituted by one or two halogen atoms independently
selected from the group consisting of chlorine and
fluorine. Further more preferably, A is phenyl
substituted by two halogen atoms independently
selected from the group consisting of chlorine and
fluorine at its 3,4 or 3,5 position. ii) Another
preferred compound of the invention is a compound of
formula (I), wherein X is -N(R 1)(R2) . Preferably, at
least one of R1 and R2 is other than hydrogen. R1 is
preferably hydrogen, Ci balkyl, or hydroxy C2 balkyl,
more preferably hydrogen or Ci 6 alkyl, especially
hydrogen, and R2 is preferably C 3 7cycloalkyl,
heterocyclyl, heterocyclyl Ci 6 alkyl, C7 10
bicycloalkyl, hydroxy C2 6alkyl or Ci balkoxy C2
6alkyl, especially heterocyclyl, in which the
cycloalkyl and the heterocyclyl of said heterocyclyl
and said heterocyclyl Ci 6 alkyl are optionally
substituted by one or two substituents independently
selected from the group consisting of Ci 6 alkyl,
hydroxy, heteroaryl and Ci 6alkoxy. When X is -N(R
1)(R2), m+n is preferably an integer of 1 or 2,
especially 1, and/or R3, R4, R5 and R6 are preferably
hydrogen.In this group ii), preferably A is phenyl
optionally substituted by one to three substituents
independently selected from the group consisting of
halogen, benzyloxy, heteroaryl-Ci balkoxy, Ci 6alkyl,
Ci balkoxy and halo Ci balkoxy, or A is phenyl
optionally substituted by Ci alkylenedioxy. More
preferably, A is phenyl substituted by one or two
halogen atoms independently selected from the group
consisting of chlorine and fluorine. Further more
preferably, A is phenyl substituted by two halogen
atoms independently selected from the group consisting
of chlorine and fluorine at its 3,4 or 3,5 position.
iii) Another preferred compound of the invention is a
compound of formula (I), wherein X is -N(R 1XR2), and
R1 and R2, together with the nitrogen atom to which
they are attached, form heterocyclyl optionally
substituted by one to three substituents independently
selected from the group consisting of Rd, and one of
the ring carbon atoms of said heterocyclyl formed by
R1 and R2 being optionally replaced with a carbonyl
group; and/or one of the ring carbon atoms of the
heterocyclyl formed by R1 and R2may be a ring carbon
atom of another ring which is C 3 7cycloalkyl or
heterocyclyl, one or two ring carbon atoms of said
another ring being optionally replaced by a carbonyl
group, and said another ring being optionally
substituted by Ci 6alkyl. The heterocyclyl formed by
R1 and R2, together with the nitrogen atom to which
they are attached, is preferably a mono-cyclic radical
of five or six ring atoms in which one more ring atom,
in addition ot the nitrogen atom, may be a heteroatom
independently selected from N, O and S(O)n (where n is
an integer from 0 to 2), such as piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl or 1,1-dioxo-thiomorphlinyl. The
heterocyclyl formed by R1 and R2, together with the
nitrogen atom to which they are attached, is
preferably piperidyl or pyrrolidinyl. More preferably,
the heterocyclyl formed by R1 and R2, together with
the nitrogen atom to which they are attached, is
optionally substituted by one or two substituents
independently selected from the group consisting of
hydroxy, phenyl and hydroxy Ci balkyl, and/or one of
the ring carbon atoms of the heterocyclyl formed by R1
and R2may be a ring carbon atom of another ring which
is five or six membered mono-cyclic heterocyclyl, one
or two ring carbon atoms of said another ring being
optionally replaced by a carbonyl group. In this group
iii), m+n is preferably an integer of 1to 3, and R3,
R4, R5 and R6 are hydrogen. Moreover, in this group
iii), preferably A is phenyl optionally substituted by
one to three substituents independently selected from
the group consisting of halogen, benzyloxy,
heteroaryl-Ci balkoxy, Ci 6alkyl, Ci 6 alkoxy and halo
Ci alkoxy, or A is phenyl optionallysubstituted by Ci
balkylenedioxy. More preferably, A is phenyl
substituted by one or two halogen atoms independently
selected from the group consisting of chlorine and
fluorine. Further more preferably, A is phenyl
substituted by two halogen atoms independently
selected from the group consisting of chlorine and
fluorine at its 3,4 or 3,5 position. iv) Another
preferred compound of the invention is a compound of
formula (I), which is
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(4-piperidi
n-l-yl-butyl)-[l,4]diazepan-5- one,
l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-(3-pip
eridin-l-yl-propyl)- [l,4]diazepan-5-one, 1- [(E) -3-
(4-Chloro-3-fluoro-phenyl) -acryloyl] -4-
(3-piperidin- 1-yl-propyl) - [l,4]diazepan-5-one,
8-(3-{4-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-7-oxo-[
l,4]diazepan-l-yl}-propyl)-l,3,8
triaza-spiro[4.5]decane-2,4-dione,
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-[3-(4-hydro
xy-4-phenyl-piperidin-l-yl)- propyl] - [1,4]
diazepan-5-one, (+/-)-
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl] -4-
[3-(3-hydroxy-piperidin-l-yl)- propyl] - [1,4]
diazepan-5-one, 8-(3-{4- [(E) -3-(3,4-Dichloro-phenyl)
-acryloyl] -7-oxo-[ 1,4] diazepan- 1-yl} -propyl)- 1-
oxa-3,8-diaza-spiro[4.5]decan-2-one,
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-[3-(tetrahy
dro-pyran-4-ylamino)-ethyl]- [1,4] diazepan-5-one,
(S)-l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-[3-(2-h
ydroxymethyl-pyrrolidin-l-yl)- ethyl]-[ 1,4]
diazepan-5-one, or
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(2-pyrrolid
in-l-yl-ethyl)-[l,4]diazepan-5- one, or
l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[3-((-
, cis)-3-hydroxy-4-methylpiperidin- 1-yl) -propyl]
-[1,4] diazepan-5-one. or
l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[3-(3-
hydroxy-4,4-dimethyl-piperidin- 1-yl) -propyl] - [1,4]
diazepan-5-one,
or(cis)-l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-
4-[3-(3-hydroxy-5-methylpiperidin- 1-yl) -propyl] -
[1,4] diazepan-5-one, or
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-[2-hydroxy-
3-(3-hydroxy-4-methylpiperidin- 1-yl) -propyl] - [1,4]
diazepan-5-one, or
l-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-[(S)-2-hydr
oxy-3-((-)-4-hydroxy-6-azaspiro [2.5] oct-6-yl)
-propyl] - [1,4] diazepan-5-one, or
l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[(S)-2
-hydroxy-3-(3-hydroxy-4,4- dimethyl-piperidin-1-yl)
-propyl] -[1,4] diazepan-5-one, or
l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[(S)-2
-hydroxy-3-(cis-3-hydroxy-5- methyl-piperidin- 1-yl)
-propyl] - [1,4] diazepan-5-one, or
l-[(E)-3-(4-Chloro-3-fluoro-phenyl)-acryloyl] -4-
[4-((-)-4-hydroxy-6-aza-spiro [2.5]oct- 6-yl) -butyl]
- [1,4] diazepan-5-one, or
(cis)-l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-
[4-(3-hydroxy-5-methylpiperidin- 1-yl) -butyl] -[1,4]
diazepan-5-one, or
l-[(E)-3-(3-Chloro-phenyl)-acryloyl]-4-[3-((-)-4-hydro
xy-6-aza-spiro[2.5]oct-6-yl)- propyl]-[ 1,4]
diazepan-5-one, or
l-[(E)-3-(5,6-Dichloro-pyridin-3-yl)-acryloyl] -4-
[3-((-)-4-hydroxy-6-aza-spiro [2.5]oct- 6-yl) -propyl]
-[1,4] diazepan-5-one, or
l-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[3-((-
)-4-hydroxy-6-aza-spiro[2.5]oct- 6-yl) -propyl] -
[1,4] diazepan-5-one, or
l-[(E)-3-(3-Chloro-phenyl)-acryloyl]-4-[3-((-)-4-hydro
xy-6-aza-spiro[2.5]oct-6-yl)- propyl]-[ 1,4]
diazepan-5-one, or
l-[(E)-3-(5,6-Dichloro-pyridin-3-yl)-acryloyl] -4-
[3-((-)-4-hydroxy-6-aza-spiro [2.5]oct- 6-yl) -propyl]
- [1,4] diazepan-5-one. General Synthetic Procedures
The compounds of the present invention can be
prepared, for example, by the general synthetic
procedures described below. Appropriate reaction
conditions for the individual reaction stepsare known
to a person skilled in the art. Starting materials are
either commercially available or can be prepared by
methods known in the art. Scheme 1 In Scheme 1, PG
means protecting group, such as BOC(tert-butyloxy
carbonyl), Z(benzyloxy carbonyl). Y1 means bromide,
iodide, mesylate or triflate, A, X, R3, R4, R5 and R6,
m and n are as defined before. The same reactions
described in scheme 1 can be performed with 1 being
substituted with R5, R6, R8, R9, R10, R11, R12 and
R13, as defined before. Protected
5-oxo-[l,4]diazepanes 1 of scheme 1 are commercially
available or can be synthesized by methods known in
the art (see e.g. Dickerman, S. C ; Lindwall, H. G.
Piperidone chemistry. I. Synthesis of
5-homopiperazinones. Journal of Organic Chemistry
(1949), 14 530-6). R5, R6 can be introduced on a
suitably protected 5-oxo-[ 1,4] diazepanes through
deprotonation at low temperature and alkylation or
fluorination followed by a second deprotonation and
alkylation or fluorination, or can also be synthesized
from the corresponding piperazinone (see e.g. Design
and synthesis of combinatorial scaffoldsdiazepinone
and homopiperazine. Sun, Chung-Ming. Department of
Chemistry, National Dong-Hwa University, Hualien,
Taiwan. Letters in Drug Design &Discovery (2005),
2(1), 48-50). Y1 activated building block 2 is
commercially available or can be synthesized as
described below. The corresponding none activated
precursor amines can be synthesized from acids via
amide and reduction with methods known in the art,
followed optionally by quaternisation. The
corresponding acids are commercially available or can
be synthesized from epsilon-hydroxy acids via R3 and
then R4 alkylation followed optionally by [CH2]m i
elongation. The Y1 for the amine can then be
introduced by activation of the epsilon-hydroxyl group
to Y1(Y1 = Cl, e.g. reaction of the alcohol with
thionyl chloride in THF 0 0C to 50 0C gives the
corresponding chloride). Deprotonation of protected
5-oxo-[l,4]diazepanes 1 in solvents like DMF with e.g.
NaH as base at 0 0C to RT followed by reaction with
building block 2 at 0 0C to 75 0C, preferably 50 0C
gives the protected intermediate 3 (step a).
Deprotection (e.g. for BOC protected 3, with HCl in
dioxane, in CH2CI2 and methanol as solvents) gives
intermediate 4 as hydrochloride salt (step b) which
can be coupled with all possible acids 5 to give the
final compound I (step c). Acid 5 can be activated
e.g. with oxalyl chloride and catalytic amount of DMF
to the ciannamic acid chloride and then reacted with
amine 4 in the presence of a base like triethyl amine,
or CDI activation DCC, HATU coupling are possible
alternatives. Acids 5 can be synthesized from the
corresponding aldehydes, or from the corresponding
alcohols via oxidation and subsequent Wittig reaction
or subsequent Knoevenagel reaction with malonate. The
compounds I with X = -N(R 1)(R2) can optionally be
converted to X = -N+(R1)(R2)(R3) with R3-halogenide in
a solvent like methanol as described in scheme 5 shown
below. Scheme 2 = CONMeOMe] = C(Oalkyl)2]In Scheme 2,
Y1 means bromide, iodide, mesylate or inflate, A, R1,
R2, R3, R4, R5 and R6, m and n are as defined before.
The same reactions described in scheme 2 can be
performed with 1 being substituted with R5, R6, R8,
R9, R10, R11, R12 and R13, as defined before. The free
5-oxo-[l,4]diazepane 1 of scheme 2 is commercially
available. R5, R6 can be introduced on a suitable
protected 5-oxo-[l,4]diazepanes through deprotonation
at low temperature and alkylation or fluorination
followed by a second deprotonation and alkylation or
fluorination, or can also be synthesized from the
corresponding piperazinone (see e.g. Design and
synthesis of combinatorial scaffolds-diazepinone and
homopiperazine. Sun, Chung-Ming. Department of
Chemistry, National Dong-Hwa University, Hualien,
Taiwan. Letters in Drug Design & Discovery (2005),
2(1), 48-50). Acids 2 can be synthesized from the
corresponding alcohols or aldehyde (via oxidation, for
the alcohols) followed by Wittig reaction. Acid 2 can
then be activated e.g. with oxalyl chloride and
catalytic amount of DMF to the ciannamic acid chloride
and then reacted with 5-oxo-[l,4]diazepanes 1 in the
presence of a base like triethyl amine, alternatively
CDI activation of the acid 2 or DCC or HATU coupling
is possible to give intermediate 3 (step a). Y1
activated Weinreb building blocks 4a or 8a are
synthesized from the corresponding acids by treatment
with N,O-dimethyl-hydroxylamine- hydrochloride with
EDCI and HOBT in CH2CI2 at 0 0C to room temperature.
The acids are commercial available or can be
synthesized from epsilon-hydroxy acids via R3, R4
alkylation followed optionally by [CH2] m 1elongation
and activation of the hydroxyl group to Y1. The
elongation reaction can also lead to aldehydes, which
can be transformed to acetals 4b. Y1 activated acetals
are also commercial available. Deprotonation of the
5-oxo-[l,4]diazepanes 3 in the presence of 4a, 4b or
8a, 8b in solvents like THF with e.g. NaH as base at 0
0C to RT and then at 50 0C to 75 0C gave intermediate
5a, 5b or 9a, 9b respectively (step b or e). In case
of 3- bromo-N-methoxy-N-methyl-propionamide 4a, the
first equivalent of NaH is forming the corresponding
acrylamide which reacts after additional addition of
NaH to the final amide 5a. An LAH- solution,
preferable in THF was added to the cooled (preferable
at -30 0C) suspension of amide 5a or 9a. After 5 to 15
min, the reaction was cooled (-78 0C) and quenched
with acetone and acetic acid to give aldehyde 6 or 10.
Aldehydes 6 and 10 are also received from
acetal-protected 5b or 9b after cleavage with e.g.
formic acid in a mixture of toluene water (step 



c or f). Reductive amination with R1R2NH in CH2CI2
with a slight excess of acetic acid and NaHB (OAc)3at
room temperature gives the final compounds I (step d
or g). The compounds I with X = -N(R 1)(R2) can
optionally be converted to X = -N+(R1)(R2)(R3) with
R3-halogenide in a solvent like methanol as described
in scheme 5 shown below.Scheme 3 In Scheme 3, Y1means
bromide, iodide, mesylate or triflate, Y1 can be
additionally tosylate, Y2 is chloride or ester, or
when m is 1, R3, together with Y2 forms epoxy group or
-O-C(CH 3)2-Ogroup, Y2 can be additionally bromide or
iodide, A, X, R1, R2, R3, R4, R5 and R6, m and n are
as defined before. The same reactions described in
scheme 3 can be performed with 1being substituted with
R , R6, R8, W9, R10, Rl l, R11 2 and R, 113, as
defined before. The acylated 5-oxo-[l,4]diazepanes 1
of scheme 3 (corresponds to compound 3 described in
scheme 2) can be reacted in two ways to the final
compound I . Either directly, where building block 1
was deprotonated e.g. with NaH or potassium
tert-butylate in DMA or THF at 0 0C to 65 0C and then
reacted with the activated amine 2 (step a).
Deprotonation can be carried out with potassium
tert-butylate, and THF can be also used as a solvent.
Amine 2 is commercially available or can be
synthesized by methods known in the art. Amines can be
synthesized from acids via amide and reduction to the
corresponding amines 2 with methods known in the art
followed optionally by quaternisation. The
corresponding acids are commercial available or can be
synthesized from suitably protected epsilon-hydroxy
acids via R and then R4 alkylation followed optionally
by [CH2]m i elongation or R3 modification (e.g.
reduction of the ester to the alcohol and protecting
it orthogaonal to the epsilon-hydroxy group or
alkylation of the alcohol) and activation of the
deprotected epsilon-hydroxyl group to Y1 (Y1= Cl, e.g.
reaction of the alcohol with thionyl chloride in THF 0
0C to 50 0C gives the corresponding chloride, followed
optionally by Finkelstein reaction to the
corresponding Y1 Br or Y1 = I). Amine 2 can also be
synthesized from building block 3 when Y2 is more
reactive than Y1 (e.g. Y2=Y but preferred reactivity
through steric control with the corresponding amine
6). Another possibility is to react the deprotonated
acylated 5-oxo-[l,4]diazepanes 1 with building block
3,where the Y1 and Y2 are groups as indicated in the
scheme 3 to give intermediate 4 (step b). Building
block 3 is commercial available or can be synthesized
from epsilon-hydroxy acids via R3 and then R4
alkylation followed optionally by [CH2]m i elongation,
optionally by introduction of Y2, which is a group
with a lower reactivity than Y1. Transformation of the
epsilon hydroxyl group to Y1 gives 3. For Y2 =
chloride, a better leaving group has to be synthesized
via Finkelstein reaction (NaI in 2-butanone at 95 0C)
to give compound 5 (step c). In case for Y2 = ester,
sodium borohydride reduction gives the alcohol, which
is transferred to the chloride (methansulfonyl
chloride / Et3N in CH2Cl ) to give 5 (Y2 = Cl) (step
c). Chloride can optionally be transformed to the
iodide 5 (Y = 1) under Finkelstein conditions.
Reaction of 5 with an optionally excess of amine 6 in
the presence of NaI (for Y2 = Cl) or optionally of
Et3N, in DMF or DMA gives the final compound I (step
d). In case m is 1, R3, together with Y2 forms epoxy
group and Y1= Br or I, building block 3 is an epoxide
which reacts with 5-oxo-[l,4]diazepan 1 as described
above to the corresponding epoxide 5 (R3 and Y2 form
epoxy group and m is 1). Reaction with amine 6 in
ethanol or with Cs2CO in DMF or DMA at RT to 80 0C
gives the final compound I, which optionally can be
separated on a chiral column in the enantiomers.
Epoxides 3 are commercially available or can be
synthesized from the corresponding alkenes with e.g.
m-chloroperbenzoic acid in dichloromethane. For the
chiral synthesis, the corresponding commercially
available or synthesized chiral
2,2-dimethyl-[l,3]dioxalane 3 (-R3-Y2- is -0-C(Me)
2-O-) was used. Acetal 4 (R3 and Y2 form -0-C(Me)
2-O-) can be cleaved (Dowex H+ in methanol under
reflux), mono mesylated (4, R3=OH, Y2=OMes) and in
situ cyclised to the epoxide 5 (R3 and Y2 form epoxy
group and m is 1; e.g. mesylchlorid and excess
collidine, followed by addition of NaH in DMA at 0
0C). Epoxide 5 was then reacted with amine 6 in
ethanol or with Cs2Cq 3 in DMF or DMA at 0 0C to 80 0C
to give the final compound I . Compound I can further
be modified (e.g. R3= COOCi 6 alkyl) by hydrolisis
with LiOH in THF/ethanol to I (e.g. R3= COO Li+) or
reduction with NaBH4 in EtOH or NaBH4 in THF to I
(e.g. R3= CH2OH). The amines HNR1R2 6 are commercial
available or can be synthesized by methods known in
the art. The Rd-substitution can be introduced or
manipulated on the appropriate protected amine NR1R2.
Hydroxy groups can be synthesized from ketones, both
can be transformed either to mono or di -halogenides.
The ketone group in the protected NR1R2 can be reacted
with the metal reagent of Ci alkyl, phenyl, phenyl Ci
3 alkyl, heteroaryl, heteroaryl Ci 3alkyl and
heterocyclyl which are optionally substituted to give
the tertiary alcohol. The tertiary alcohol can
optionally be eliminated and the double bond
hydrogenated to give the corresponding substituted
protected NR1R2. Alternatively, the ketone group in
the protected NR1R2 can be converted to an allylic
alcohol via a two step sequence of Wittig reaction to
the exomethylene and subsequent allylic oxidation
using a suitable reagent e.g. SeO2 to afford the
allylic alcohol (as described in J.Org. Chem. 2001,
66, 2487). The resulting allylic alcohol can then be
cyclopropanated (e.g withEt2Zn/CH2ClI) to afford the
cyclopropanated derivatives, which in turn can be
reduced catalytically (e.g. Pt O and hydrogen) to
afford gem-dimethyl piperidines. Alternatively the
cyclopropyl can be introduced directly by double
alkylation of the alpha-position of the ketone group
in the protected NR1R2 by deprotonation with a
suitable base e.g. tBuOK, and reaction with a double
nucleophile as described in Tet. Lett. 1984, 25, 5501.
Subsequent reduction of the ketone with e.g. NaBH4
affords the alcohol derivatives. Additionally,
spirocyclic derivatives can be prepared from such a
suitably protected ketone bearing NR1R2 as described
in J. Org. Chem. 1996, 61, 22, 7650-7651 and J. Med.
Chem. 1995, 38, 3772-3779. Subtitution on the C1 6
alkyl, phenyl, phenyl Ci 3 alkyl, heteroaryl,
heteroaryl C1 3 alkyl and heterocyclyl can be further
manipulated as discussed below. Cyano groups can be
synthesized from amides. RaRb in the NRaRb-substituent
can be introduced through orthogonal protection
strategy. C1 6alkyl, halo C1 6 alkyl, hydroxy C1
balkyl, acyl can be introduced through enolate
alkylation of keton or esters followed by optionally
reduction of the ketone to the corresponding methylene
group. C(O)NR aRb groups are synthesized from acids
and amines HNRaRb, -NRa-C(O)-R b from amines and acids
HOOC-R b, -NRa-C(O)-OR b from amines and
chloro-formates Cl-C(O) -ORb, -NRa-C(O)-NR b from
amines and isocyanates OCN-R (which can also be used
to generate cyclic ureas as described in WO2005/101989
(A2) where Rb bears a leaving group), -NRa-SO2- Rb
from amines and sulfonyl chlorides ClSO2-R ,
-NRa-SO2-NRbRc from amines and sulfamoyl chlorides
which can be synthesized in acetonitrile with RbRcNH
and sulfuryl chloride at 0 0C to 65 0C. In case Ra is
an alkyl side chain, this group may be introduced with
NaH, Ra halide in DMF at 0 0C to room temperature. The
Rd-substitution can also be introduced or transformed
on the appropriate protected amine NR1R2 with hydroxy
groups: the hydroxy group and isocyanates OCN-Rb gives
-OC(O)NR aRb, the hydroxy group and chloro-formates
Cl-C(O)- ORb gives -OC(O)OR b, the hydroxy group can
be akylated. The hydroxy group can be mesylated and
reacted with C1 balkylthiol, which can optionally be
oxidized to C1 alkylsulfonyl- or C1 6
alkylsulfinyl-substituents. The mesylate in NR1R2 can
also be reacted with amines HNRaRb, with NH of
heteroaryls or heterocyclyl in the presence of a base.
Alternatively, the R -substitution can also be
introduced or transformed on the appropriate protected
amine NR1R2 bearing an ester group, which on reaction
with hydrazine at reflux in EtOH affords the
corresponding hydrazide which can be then condensed
with alkoxyamidines to afford 1,2,4- triazoloyl
derivatives. Esters can also be reacted with
N-hydroxy-amidines in THF with e.g. NaH as base to
[1,2,4] oxadiazols. Acids can be reacted with
hydrazides to di acylated hydrazides which can be
cyclised with phosphoroxy chloride in acetonitrile to
[l,3,4]oxadiazol. Nitriles can be transformed to the
corresponding N-hydroxy-amidines and then transformed
to the [1,2,4] oxadiazols. Additionally, the
appropriately protected amine NR1R2 derivatives can be
prepared from the corresponding pyridine derivatives
by reduction to the piperidine under catalytic
hydrogenation conditions e.g. Pt2O or Pd/C and
hydrogen as described in WO2004/094371(A2) or by
partial reduction of the corresponding pyridinium
compounds(prepared by alkylation of the pyridine with
a suitable alkylating reagent e.g. benzylbromide) with
a suitable reducing agent e.g. NaBH4. The resulting
olefins can then be hydroborated e.g. with borane and
subsequent oxidative work up to introduce hydroxy
groups stereospecifically as described in Tet. Lett.
2000, 41, 5817. Piperidines can also be prepared via
condensation of benzylamine, with formaldehyde and the
required ketone as described in WO 01/00577A2. The
resulting ketopiperidines can be further derivatised
as described previously. Scheme 4 protecting group CI
The compounds I with X = -N(R1) (R2) can optionally be
converted to X = -N+(R1) (R2)(R3) with R3-halogenide
in a solvent like methanol as described in scheme 5
shown below. In Scheme 4, PG means protecting group,
such as BOC(tert-butyloxy carbonyl), Z(benzyloxy
carbonyl). X is Cl and A, R1, R2, R3, R4, R5 and R6, m
and n are as defined before. The same reactions
described in scheme 4 can be performed with 1 being
substituted with R5, R6, R8, R9, R , R11, R, 112 and
R13, as defined before. An alternative method for the
preparation of 5-oxo-[l,4]diazepanes I in which R2 and
R4 are attached to form a heterocyclyl starts from a
suitably protected ethylene diamine 1 (e.g.
tertbutylcarbonyl), which after reductive amination
with aldehyde of the type 2 under standard conditions
(CH2CI2, AcOH, NaBH(OAc^) will generate amine 3 (step
a in Scheme 4). In case of n = 0, ketone 2 (e.g.
benzylpiperidone) can be reductively aminated as
described before or the intermediate imine can be
treated with a metalo-R 3, to introduce R3. Coupling
of this amine 3 with an acryloyl chloride derivative 4
(Schotten-Baumann conditions) affords acrylamide
derivative 5 (step b) which can then be cyclised to
the diazepan 6 by treatment witha base in a polar
solvent e.g. tBuOK in DMF (step c). For the
introduction of R6, 6 (R6=H), can be deprotonated at
low temperature and then be alkylated or fluorinated,
to give the corresponding 6. This can then be
elaborated as described earlier (e.g. scheme 1,
compound 3 to I) to the desired final compounds I
(step e and f). This reaction sequence can also be
used with amines 2, where R4 and R do not form a
heterocyclyl ring. The compounds I with X = -N(R1XR2)
can optionally be converted to X = -N+(R1)(R2)(R )
with R -halogenide in a solvent like methanol as
described in scheme 5 shown below. Scheme 5 In Scheme
5, A, R1, R2, R3, R4, R5 and R6, m and n are as
defined before. The same reactions described in scheme
5 can be performed with 1 being substituted with R5,
R6, R8, R9, R10, R11, R12 and R13 , as defined before.
Scheme 6 R1 HN R 2 4In Scheme 6, Y1 is bromide,
iodide, mesylate, tosylate or inflate, A, X, R1, R2,
R3, R4, R5, R6, R8, R9, R10, R11, R12 and R13 and n
are as defined before. In case R3=COOCi 6 alkyl, m=l,
building block 2 can be an acrylate which reacts with
5-oxo- [l,4]diazepane 1 in the presence of NaH in DMF
or DMA at 0 0C to RT to give intermediate 3. Reaction
with amine 4 in acetonitrile with C S2CO3 at RT gives
the final compound I, which optionally can be
separated on a chiral column in the enantiomers.
Amines 4 are commercial available or can be
synthesized as described above. R can be introduced at
low temperatures via deprotonation and alkylation with
a R4-halide. Compound I can further be modified (e.g.
R3= COOCi 6 alkyl) by hydrolysis with LiOH in
THF/ethanol to I (e.g. R3= COO Li+) or reduction with
NaBH4 in EtOH or LiBH4 in THF to I (e.g. R3= CH2OH).
[l,4]-Diazepan-5-ones intermediates of general formula
1 can be synthesized from 1- benzylpiperidin-4-ones of
formula 2, as illustrated in Scheme 7. Compounds of
formula 2 are either commercially available or can be
synthesized according to methods described in the art
(e. g., Heterocydes 1987, 26, 2165). Schmidt
rearrangement or Beckmann rearrangement of 2 (/. Org.
Chem. 1949, 14, 530) leads to
l-benzyl-[l,4]-diazepan-5-one 3. In the case of
unsymmetrically substituted piperidin-4-ones 2, the
rearrangement reaction may lead to a mixture of
regioisomeric products, which can be separated e. g.,
by crystallization or chromatography. Finally, 1 is
obtained from 3 through hydrogenation at pressures of
1-10 bar, preferably at room temperature, in a solvent
such as methanol or ethanol, in the presence of a
suitable catalyst such as palladium on activated
charcoal. Scheme 7 R  In Scheme 7, R5, R6, R8, R9,
R10, R11, R12 and R13 are as defined before.
[l,4]-diazepan-5-ones of general formula 1 can also be
synthesized as described in Scheme 8 from
N-(benzyloxycarbonyl)- b-amino acid esters 2 (Ra =
methyl or ethyl). Compounds of general formula 2 are
either commercially available or may be synthesized
according to literature methods (e. g., Tetrahedron
2005, 61, 8372). Reaction of 2 with appropriately
substituted
2,2-dioxo[l,2,3]oxathiazolidine-3-carboxylic acid
tert-butyl esters 3 {Bioorg. Med.Chem. Lett. 2006, 16,
1207) in the presence of a base, e. g., potassium
tert-butylate or sodium hydride, in a solvent such as
2,2-dimethylpropan-l-ol or N,N-dimethylformamide, at
temperatures between 00C and 600C, produces
intermediate 4. Cleavage of the Boc protective group
(e. g., with hydrogen chloride in 1,4-dioxane or
trifluoroacetic acid in dichloromethane), followed by
intramolecular ring closure (in the presence of a base
such as potassium carbonate, in a solvent such as
methanol or ethanol, at temperatures between 00C and
the boiling point of the solvent), furnishes the
[l,4]-diazepan-5-one-l-carboxylic acid benzyl ester 5.
The benzyl carbamate group of 5 is removed by
hydrogenation at pressures of 1-10 bar, preferably at
room temperature, in the presence of a suitable
catalyst such as palladium on activated charcoal,
thereby leading to 1. Scheme 8 5 1 In Scheme 8, R5,
R6, R8, R9, R10, R11, R12 and R13 are as defined
before. [l,4]-diazepan-5-ones of general formula 1 can
also be synthesized as described in Scheme 9 from
Boc-protected 1,2-diaminoethane derivative 2. Reaction
of 2 with 2-propenoic acid ester 



derivative 3 (Ra = methyl or ethyl) in the presence of
a base, e. g., sodium hydride or potassium
tert-butylate, in a solvent such as
N,N-dimethylformamide, leads to
[l,4]-diazepan-5-one-ltert- butyl ester 4.
Substituents R6 can be introduced as described in
Scheme 1, leading to 5. Finally, cleavage of the
tert-butyl carbamate moiety in 5 (e. g., with hydrogen
chloride in 1,4- dioxane or trifluoroacetic acid in
dichloromethane) leads to 1.Scheme 9 In Scheme 8, R5,
R6, R8, R9, R10, R11, R12 and R13 are as defined
before. Compounds of formula I can have one or more
asymmetric carbon atoms and can exist in the form of
optically pure enantiomers, mixtures of enantiomers
such as, for example, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of
diastereoisomeric racemates. The optically active
forms can be obtained for example by resolution of the
racemates, by asymmetric synthesis or asymmetric
chromatography (chromatography with a chiral
adsorbants or eluent). The invention embraces all of
these forms. As described above, the compounds of
formula (I) are CCR-2 receptor antagonists, with some
antagonist activity also at CCR-3 and CCR-5. These
compounds consequently prevent migration of various
leukocyte populations through the blockade of CCR-2
stimulation. They therefore can be used for the
treatment and/or prevention of inflammatory and/or
allergic diseases, such as peripheral arterial
occlusive disease, critical limb ischemia, vulnerable
atherosclerotic plaque patients, unstable angina,
congestive heart failure, left ventricular
hypertrophy, ischemia reperfusion injury, stroke,
cardiomyopathy, restenosis, rheumatoid arthritis,
diabetic nephropathy, irritable Bowel Disease, Crohns'
disease, multiple sclerosis, neuropathic pain,
atherothrombosis and/or burns/ulcers in Diabetes/CLI,
and asthma. Prevention and/or treatment of
inflammatory diseases, particularly peripheral
arterial occlusive diseases or atherothrombosis is the
preferred indication. The invention therefore also
relates to pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically
acceptable excipient. The invention likewise embraces
compounds as described above for use as
therapeutically active substances, especially as
therapeutically active substances for the treatment
and/orprophylaxis of inflammatory and/or allergic
diseases, particularly as therapeutically active
substances for the treatment and/or prophylaxis of
peripheral arterial occlusive disease, critical limb
ischemia, vulnerable atherosclerotic plaque patients,
unstable angina, congestive heart failure, left
ventricular hypertrophy, ischemia reperfusion injury,
stroke, cardiomyopathy, restenosis, rheumatoid
arthritis, diabetic nephropathy, irritable Bowel
Disease, Crohns' disease, multiple sclerosis,
neuropathic pain, atherothrombosis, burns/ulcers in
Diabetes/CLI, and allergy, asthma. The invention also
relates to the use of compounds as described above for
the preparation of medicaments for the therapeutic
and/or prophylactic treatment of inflammatory and/or
allergic diseases, particularly for the therapeutic
and/or prophylactic treatment of peripheral arterial
occlusive disease, critical limb ischemia, vulnerable
atherosclerotic plaque patients, unstable angina,
congestive heart failure, left ventricular
hypertrophy, ischemia reperfusion injury, stroke,
cardiomyopathy, restenosis, rheumatoid arthritis,
diabetic nephropathy, irritable Bowel Disease, Crohns'
disease, multiple sclerosis, neuropathic pain,
atherothrombosis, burns/ulcers in Diabetes/CLI, and
asthma. Such medicaments comprise a compound as
described above. The invention also relates to the
process and the intermediates for manufacturing the
compounds of formula (I) as well as the process for
manufacturing the intermediates. CCR-2 receptor
antagonistic activity by the compounds of the present
invention can b e demonstrated by the following
assays. Receptor binding assays Binding assays were
done with membranes from CHOKl -CCR2B-A5 cells
(Euroscreen) stably overexpressing the human CCR2B.
Membranes were prepared by homogenizing the cells in
1OmM Tris pH 7.4, ImM EDTA, 0.05mM benzamidine,
leupeptin 6mg/L and separating the debris at 100Og.
The membranes were then isolated at lOOOOOg in 5OmM
Tris pH 7.4, MgCl 2 1OmM, EGTA ImM, glycerol 10%,
benzamidine 0.05mM, leupeptine 6mg/l. For binding,
CCR2 antagonist compounds were added in various
concentrations in 5OmM HEPES pH 7.2, ImM CaCl 2, 5mM
MgCl 2, 0.5% BSA, 0.01% NaN 3, together with lOOpM
125I-MCP-I (PerkinElmer, 2200Ci/mmol) to about 5 fMol
CCR2 membranes and incubated for 1 hour at room
temperature. For unspecific control 57.7 nM MCP-I (R&D
Systems or prepared at Roche) was added. Membranes
were harvested through GF/B (glass fiber filter;
PerkinElmer) plates, equilibrated with 0.3%
polyethylenimine, 0.2% BSA, air dried and binding was
determined by counting in a topcounter (NXT Packard).
Specificbinding was defined as total binding minus
nonspecific binding and typically represents about
90-95% of the total binding. Antagonist activity is
indicated as inhibitor concentration required for 50%
inhibition (IC50) of specific binding. Calcium
mobilization assay CHOKl -CCR2B-A5 cells (from
Euroscreen) stably overexpressing the human chemokine
receptor 2 isoform B were cultured in Nutrient Hams
F12 medium supplemented with 5% FBS, lOOU/ml
penicillin, 100 mg/ml streptomycin, 400 mg/ml G418 and
5 mg/ml puromycin. For the assay cells were grown
overnight in 384-well black clear flat bottom
polystyrene plates (Costar) at 37 0C at 5% CO2. After
washing with DMEM, 2OmM Hepes, 2.5mM probenecid, 0.1%
BSA (DMEM assay buffer) cells were loaded with 4 mM
Fluo-4 in the same DMEM assay buffer for 2 hours at 30
0C. Excess dye was removed and cells were washed with
DMEM assay buffer. 384-well compound plates were
prepared with DMEM assay buffer / 0.5% DMSO with or
without various concentrations of test compounds.
Usually compounds were tested for agonist and
antagonist activity. Test compounds were added to the
assay plate and agonist activity was monitored as
fluorescence for 80 seconds with a FLIPR (488 nm
excitation; 510-570 nm emission; Molecular Devices).
After 20-30 min. of incubation at 30 0C, 20 nM MCP-I
(R&D; Roche) was added and fluorescence was monitored
again for 80 seconds. Increases in intracellular
calcium are reported as maximum fluorescence after
agonist exposure minus basal fluorescence before
exposure. Antagonist activity is indicated as
inhibitor concentration required for 50% inhibition of
specific calcium increases. The compounds I of the
present invention exhibit IC50 values in the Ca
mobilisation assay of 1 nM to 10 mM, preferably 1 nM
to 1.5 mM for CCR2. The following table shows measured
values for some selected compounds of the present
invention.HETEROCYCLIC ARYLSULPHONES SUITABLE FOR
TREATING DISORDERS THAT RESPOND TO MODULATION OF THE
SEROTONIN 5HT6 RECEPTOR Background Of The Invention
The present invention relates to novel heterocyclic
compounds. The compounds pos sess valuable therapeutic
properties and are suitable, in particular, for
treating d is eases that respond to modulation of the
serotonine 5-HT 6 receptor. Serotonin
(5-hydroxytryptamine, 5HT), a monoamine
neurotransmitter and local hor mone, is formed by the
hydroxylation and decarboxylation of tryptophan. The
greatest concentration is found in the
enterochromaffin cells of the gastrointestinal tract,
the remainder being predominantly present in platelets
and in the Central Nervous System (CNS). 5HT is
implicated in a vast array of physiological and
pathophysiological pathways. In the periphery, it
contracts a number of smooth muscles and induces
endothelium- dependent vasodilation. In the CNS, it is
believed to be involved in a wide range of functions,
including the control of appetite, mood, anxiety,
hallucinations, sleep, vomit ing and pain perception.
Neurons that secrete 5HT are termed serotonergic. The
function of 5HT is exerted upon ist interaction with
specific (serotonergic) neurons. Until now, seven
types of 5HT receptors have been identified: 5HT 1
(with subtypes 5HT 1A , 5HT 1 , 5HT 1D, 5HT 1E and 5HT
I F) , 5HT2 (with subtypes 5HT2A, 5HT2B and 5HT 10 ) ,
5HT3, 5HT4, 5HT5 (with sub types 5HT 1A and 5HT 1B) ,
5HT6 and 5HT7) . Most of these receptors are coupled
to Gproteins that affect the activities of either
adenylate cyclase or phospholipase Cg. The human 5HT6
receptors are positively coupled to adenylyl cyclase.
They are distrib uted throughout the limbic, striatal
and cortical regions of the brain and show a high
affinity to antipsychotics. The modulation of the 5HT6
receptor by suitable substances is expected to improve
certain disorders including cognitive dysfunctions,
such as a deficit in memory, cogni tion and learning,
in particular associated with Alzheimer's disease,
age-related cogni tive decline and mild cognitive
impairment, attention deficit disorder/hyperactivity
syndrome, personality disorders, such as
schizophrenia, in particular cognitive deficits re
lated with schizophrenia, affective disorders such as
depression, anxiety and obsessive compulsive
disorders, motion or motor disorders such as
Parkinson's disease and epi lepsy, migraine, sleep
disorders (including disturbances of the Circadian
rhythm), feed ing disorders, such as anorexia and
bulimia, certain gastrointestinaldisorders such as
Irritable Bowl Syndrome, diseases associated with
neurodegeneration, such as stroke,spinal or head
trauma and head injuries, such as hydrocephalus, drug
addiction and obesity. Another neurotransmitter with
implications on the CNS is dopamine. Disorders in the
dopaminergic transmitter system result in diseases of
the central nervous system which include, for example,
schizophrenia, depression and Parkinson's disease.
These d is eases, and others, are treated with drugs
which interact with the dopamine receptors. The
dopamine receptors are divided into two families. On
the one hand, there is the D2 group, consisting of D2,
D3 and D4 receptors, and, on the other hand, the D1
group, consisting of D1 and D5 receptors. Whereas D1
and D2 receptors are widely distributed, D3 receptors
appear to be expressed regioselectively. Thus, these
receptors are pref erentially to be found in the
limbic system and the projection regions of the
mesolimbic dopamine system, especially in the nucleus
accumbens, but also in other regions, such as the
amygdala. Because of this comparatively regioselective
expression, D3 recep tors are regarded as being a
target having few side-effects and it is assumed that
while a selective D3 ligand would have the properties
of known antipsychotics, it would not have their
dopamine D2 receptor-mediated neurological
side-effects (P. Sokoloff et al., Localization and
Function of the D3 Dopamine Receptor, Arzneim.
Forsch./Drug Res. 42(1 ) , 224 ( 1992); P. Sokoloff et
al. Molecular Cloning and Characterization of a Novel
Dopamine Receptor (D3) as a Target for Neuroleptics,
Nature , 347 , 146 (1990)). Compounds having an
affinity for the dopamine D3 receptor have been
described in the prior art on various occasions, e.g.
in WO 95/04713, WO 96/23760, WO 97/45503, WO 99/58499
and in the unpublished international patent
application PCT/EP 2005/01 1106. Compounds having an
affinity for the 5HT6 receptor have also been
described in the prior art, e.g. in WO 2005/037830, WO
2005/026125, WO 00/05225 and WO 98/27081 . However,
their affinity and selectivity towards the 5HT6
receptor or their pharmacological profile is not yet
satisfactory. It is an object of the present invention
to provide compounds which have a high affinity and
selectivity for the 5HT6 receptor and optionally a
high affinity and selectivity (in pa r ticular versus
D2) for the dopamine D3 receptor, thus allowing the
treatment of disorders related to or affected by the
5HT6 receptor. Compounds having an affinity for both
receptors are expected to be suitable for treating
disorders related to or affected by both the 5HT6
receptor and the D3 receptor, thus allowing the
treatment of more than one aspect of the respective
disorder.The compounds should also have good
pharmacological profile, e.g. a good brain plasma
ratio, a good bioavailability, good metabolic
stability, or a decreased inhibition of the
mitochondrial respiration. Summary Of The Invention
The invention is based on the object of providing
compounds which act as 5HT6 recep tor ligands. This
object is surprisingly achieved by means of compounds
of the formula I wherein n is O, 1 or 2; G is CH2 or
CHR3; R1 is H, d-Ce-alkyl, Cr C6-alkyl substituted by
C3-C6-cycloalkyl, Cr C6-hydroxyalkyl, fluorinated CrC
6-alkyl, C3-C6-cycloalkyl, fluorinated
C3-C6-cycloalkyl, C3-C6- alkenyl, fluorinated
C3-C6-alkenyl, formyl, acetyl, propionyl or benzyl;
R2, R3 and R4 are, independently of each other, H,
methyl, fluoromethyl, difluoromethyl, or
trifluoromethyl; A is 1,4-phenylene or 1,3-phenylene,
which is optionally substituted by one, two, three or
four substituents selected from halogen, CrC 4-alkyl,
CrC 4-alkoxy, f luori nated Ci-C 4-alkyl and
fluorinated Ci-C 4-alkoxy; E is NR5 or CH2, wherein R5
is H or Cr C3-alkyl; Ar is a radical of the formula A,
B, C, D, E, F or G(A) (B) (C) (D) (E) (F) (G) wherein
Ra is halogen, hydroxyl, Ci-C -alkyl, fluorinated
CrC6-alkyl, CrC6-hydroxyalkyl, C C6-alkoxy-Ci-C
6-alkyl, C2-C6-alkenyl, fluorinated C2-C6-alkenyl,
C3-C6-cycloalkyl, fluorinated C3-C6-cycloalkyl, CrC
6-alkoxy, CrC 6-hydroxyalkoxy, Ci-C 6-alkoxy-Cr C
-alkoxy, fluorinated CrC -alkoxy, Ci-C -alkylthio,
fluorinated Ci-C -alkylthio, Ci-C -alkylsulfinyl,
fluorinated Ci-C -alkylsulfinyl, CrC 6-alkylsulfonyl,
fluorinated Ci-C 6-alkylsulfonyl, phenylsulfonyl,
pyridylsulfonyl, benzyloxy, phenoxy, phenyl, where the
phenyl and the pyridyl radical in the 5 last-mentioned
radicals may be 



unsubstituted or may carry 1 to 3 substituents
selected from Ci-C 4-alkyl, f luori nated Ci-C 4-alkyl
and halogen, CN, nitro, C-i-Ce-alkylcarbonyl,
fluorinated CrC6- alkylcarbonyl, CrC
-alkylcarbonylamino, fluorinated CrC
-alkylcarbonylamino, carboxy, NH-C(O)-NR6R7, NR6R7,
NR6R7-Cr C6-alkylene, 0-NR 6R7, where R6 and R7 are,
independently of each other, H, Ci-C 4-alkyl,
fluorinated CrC 4-alkyl or d - C4-alkoxy or may form,
together with N, a 4-, 5- or 6-membered saturated or
un saturated ring, R9-CO-NR6-CrC 6-alkylene, where R6
is as defined above and R9is CrC 4-alkyl or phenyl,
where the phenyl radical may be unsubstituted or may
carry 1 to 3 substituents selected from Ci-C 4-alkyl,
fluorinated CrC 4-alkyl and halogen, CH2-pyridyl,
where the pyridyl radical may be unsubstituted or may
carry 1 to 3 substituents selected from d-C 4-alkyl,
fluorinated CrC 4-alkyl and halogen, or is a saturated
or unsaturated aromatic or non-aromatic 3- to 7-
membered heterocyclic ring comprising as ring members
1, 2, 3 or 4 heteroatoms selected from N, O and S
and/or 1, 2 or 3 heteroatom-containing groups selected
from NR8, where R8 is H, Cr C4-alkyl, fluorinated Cr
C4-alkyl, Cr C4-alkylcarbonyl or fluorinated CrC
4-alkylcarbonyl, SO, SO and CO, and where the
heterocyclic ring may carry 1, 2 or 3 substituents
selected from hydroxy, halogen, Ci-C -alkyl,
fluorinated CrC 6-alkyl, CrC 6-alkoxy, fluorinated CrC
6-alkoxy, CrC 6-alkylthio, fluorinated Cr
C6-alkylthio, NR6R7-Cr C6-alkylene, where R6 and R7
are as de fined above, carboxyl and CrC
4-alkyoxycarbonyl; Rb and Rc, independently of each
other, are H, halogen, CH3, OCH3, CH2F, OCH2F, CHF2,
OCHF2, CF3, OCF3, CH2CH2F, OCH2CH2F, CH2CHF2,
OCH2CHF2, CH2CF3 or OCH2CF3; Rd is defined like Ra; Re
is H or is defined like Ra; Rf is defined like Ra; k
is O, 1, 2 or 3; and j is O, 1, 2, 3 or 4; with the
proviso that Ra is not F, CH2F, CHF2, CF3 or OCF3 if A
is 1,4-phenylene, Ar is a radical of the formula (A)
and Rb and Rc are H or halogen; except compounds,
where R1 is propyl, G is CH2, n is 1, A is
1,4-phenylene, E is NH, Ar is a radical of formula (F)
and Rd is halogen, CrC -alkyl, C2-C6-alkenyl or a 5-
membered heteroaromatic ring; and physiologically
tolerated acid addition salts thereof. The present
invention therefore relates to compounds of the
general formula I and to their physiologically
tolerated acid addition salts.In a specific embodiment
of compounds I , Ar is a radical of the formula (A),
(B), (C), (D) or (E), where the substituents have the
following meanings: Ra is halogen, CrC 6-alkyl,
fluorinated CrC 6-alkyl, CrC 6-hydroxyalkyl, d-C
6-alkoxy- CrC 6-alkyl, C2-C6-alkenyl, fluorinated
C2-C6-alkenyl, C3-C6-cycloalkyl, fluorinated
C3-C6-cycloalkyl, CrC 6-alkoxy, CrC 6-hydroxyalkoxy,
CrCe-alkoxy-CrC -alkoxy, fluorinated CrC -alkoxy, Ci-C
-alkylthio, fluorinated Ci-C -alkylthio, C1-C6-
alkylsulfinyl, fluorinated Ci-C -alkylsulfinyl, Ci-C
6-alkylsulfonyl, fluorinated C1-C6- alkylsulfonyl,
phenylsulfonyl, benzyloxy, phenoxy, where the phenyl
radical in the 3 last-mentioned radicals may be
unsubstituted or may carry 1 to 3 substituents
selected from CrC 4-alkyl, fluorinated CrC 4-alkyl and
halogen, CN, nitro, CrC 6- alkylcarbonyl, fluorinated
CrC -alkylcarbonyl, CrC -alkylcarbonylamino, fluori
nated d-Ce-alkylcarbonylamino, carboxy, NH-C(O)-NR
6R7, NR6R7, NR6R7-Cr C6- alkylene, 0-NR 6R7, where R6
and R7 are, independently of each other, H, CrC 4-
alkyl, fluorinated Ci-C 4-alkyl or Ci-C 4-alkoxy or
may form, together with N, a 4-, 5- or 6-membered
saturated or unsaturated ring, or is a saturated or
unsaturated 3- to 7-membered heterocyclic ring
comprising as ring members 1, 2, 3 or 4 heteroatoms
selected from N, O and S and/or 1, 2 or 3
heteroatom-containing groups selected from NR8, where
R8 is is H, Ci-C 4-alkyl, fluorinated CrC 4-alkyl,
Ci-C 4-alkylcarbonyl or fluorinated CrC
4-alkylcarbonyl, SO, SO and CO, and where the
heterocyclic ring may carry 1, 2 or 3 substituents
selected from hy droxy, halogen, CrC 6-alkyl,
fluorinated CrC 6-alkyl and CrC 6-alkoxy; and Rb and
Rc, independently of each other, are H, halogen, CH3,
OCH3, CHF2, OCHF2, CF3 or OCF3; with the proviso that
Ra is not F, CH2F, CHF2, CF3 or OCF3 if A is
1,4-phenylene and Rb and Rc are H or halogen; and
physiologically tolerated acid addition salts thereof.
The present invention also relates to a pharmaceutical
composition which comprises at least one compound of
the formula I and/or at least one physiologically
tolerated acid addition salt of I , where appropriate
together with physiologically acceptable carriers
and/or auxiliary substances.The present invention also
relates to a method for treating disorders which
respond to influencing by 5HT6 receptor antagonists or
5HT6 agonists, said method comprising administering an
effective amount of at least one compound of the
formula I wherein n is O, 1 or 2; G is CH2 or CHR3; R1
is H, d-C b-alkyl, Cr C6-alkyl substituted by
C3-C6-cycloalkyl, Cr C6-hydroxyalkyl, fluorinated CrC
6-alkyl, C3-C6-cycloalkyl, fluorinated
C3-C6-cycloalkyl, C3-C6- alkenyl, fluorinated
C3-C6-alkenyl, formyl, acetyl, propionyl or benzyl;
R2, R3 and R4 are, independently of each other, H,
methyl, fluoromethyl, difluoromethyl, or
trifluoromethyl; A is 1,4-phenylene or 1,3-phenylene,
which is optionally substituted by one, two, three or
four substituents selected from halogen, Ci-C 4-alkyl,
Ci-C 4-alkoxy, f luori nated Ci-C 4-alkyl and
fluorinated CrC 4-alkoxy; E is NR5 or CH2, wherein R5
is H or Cr C3-alkyl; Ar is a radical of the formula A,
B, C, D, E, F or G (A) (B) (C)(D) (E) (F) (G) wherein
Ra is halogen, hydroxy, Ci-C -alkyl, fluorinated Ci-C
-alkyl, Ci-C6-hydroxyalkyl, C C6-alkoxy-Ci-C 6-alkyl,
C2-C6-alkenyl, fluorinated C2-C6-alkenyl,
C3-C6-cycloalkyl, fluorinated C3-C6-cycloalkyl, CrC
6-alkoxy, CrC 6-hydroxyalkoxy, Ci-C 6-alkoxy-Cr C
-alkoxy, fluorinated CrC -alkoxy, Ci-C -alkylthio,
fluorinated Ci-C -alkylthio, Ci-C -alkylsulfinyl,
fluorinated Ci-C -alkylsulfinyl, Ci-C 6-alkylsulfonyl,
fluorinated CrC 6-alkylsulfonyl, phenylsulfonyl,
pyridylsulfonyl, benzyloxy, phenoxy, phenyl, where the
phenyl and the pyridyl radical in the 5 last-mentioned
radicals may be unsubstituted or may carry 1 to 3
substituents selected from Ci-C 4-alkyl, fluorinated
CrC 4-alkyl and halogen, CN, nitro,
C-i-Ce-alkylcarbonyl, fluorinated CrC6- alkylcarbonyl,
CrC -alkylcarbonylamino, fluorinated CrC
-alkylcarbonylamino, carboxy, NH-C(O)-NR6R7, NR6R7,
NR6R7-Cr C6-alkylene, 0-NR 6R7, where R6 and R7 are,
independently of each other, H, Ci-C 4-alkyl,
fluorinated CrC 4-alkyl or C C4-alkoxy or may form,
together with N, a 4-, 5- or 6-membered saturated or
unsaturated ring, R9-CO-NR6-Cr C6-alkylene, where R6
is as defined above and R9 is CrC 4-alkyl or phenyl,
where the phenyl radical may be unsubstituted or may
carry 1 to 3 substituents selected from Ci-C 4-alkyl,
fluorinated CrC 4-alkyl and halogen, CH2-pyridyl,
where the pyridyl radical may be unsubstituted or may
carry 1 to 3 substituents selected from CrC 4-alkyl,
fluorinated CrC 4-alkyl and halogen, or is a saturated
or unsaturated aromatic or non-aromatic 3- to 7-
membered heterocyclic ring comprising as ring members
1, 2, 3 or 4 heteroatoms selected from N, O and S
and/or 1, 2 or 3 heteroatom-containing groups
selectedfrom NR8, where R8 is H, Cr C4-alkyl,
fluorinated Cr C4-alkyl, Cr C4-alkylcarbonyl or
fluorinated CrC 4-alkylcarbonyl, SO, SO2 and CO, and
where the heterocyclic ring may carry 1, 2 or 3
substituents selected from hydroxy, halogen,
C-i-C6-alkyl, fluorinated CrC 6-alkyl, d-C 6-alkoxy,
fluorinated CrC 6-alkoxy, CrC 6-alkylthio, fluorinated
Cr C6-alkylthio, NR6R7-Cr C6-alkylene, where R6 and R7
are as de fined above, carboxyl and CrC
4-alkyoxycarbonyl; Rb and Rc, independently of each
other, are H, halogen, CH3, OCH3, CH2F, OCH2F, CHF2,
OCHF2, CF3, OCF3, CH2CH2F, OCH2CH2F, CH2CHF2,
OCH2CHF2, CH2CF3 Or OCH2CF3; Rd is defined like Ra; Re
is H or is defined like Ra; Rf is defined like Ra; k
is O, 1, 2 or 3; and j is O, 1, 2, 3 or 4; and/or at
least one physiologically tolerated acid addition salt
of I to a subject in need thereof. The present
invention further relates to the use of a compound as
defined for the above method and/or physiologically
tolerated acid addition salts thereof, for preparing a
pharmaceutical composition for the treatment of a
medical disorder susceptible to treatment with a 5-HT6
receptor ligand. In a specific embodiment, the
compound used according to the invention or in the
method of the invention is as defined above, however
with the above provisos. In a specific embodiment of
the use and the method of the invention, in compounds
I, Ar is a radical of the formula (A), (B), (C), (D)
or (E), where the substituents have the following
meanings: R1 is H, Ci-C 6-alkyl, Cr C6-alkyl
substituted by C3-C6-cycloalkyl, Cr C6-hydroxyalkyl,
fluorinated CrC 6-alkyl, C3-C6-cycloalkyl, fluorinated
C3-C6-cycloalkyl, C3-C6- alkenyl, fluorinated
C3-C6-alkenyl, formyl, acetyl or propionyl;Ra is
halogen, Ci-C -alkyl, fluorinated Ci-C -alkyl,
CrC6-hydroxyalkyl, Ci-C6-alkoxy- CrC 6-alkyl,
C2-C6-alkenyl, fluorinated C2-C6-alkenyl,
C3-C6-cycloalkyl, fluorinated C3-C6-cycloalkyl, CrC
6-alkoxy, CrC 6-hydroxyalkoxy, CrCe-alkoxy-CrC
-alkoxy, fluorinated CrC 6-alkoxy, CrC 6-alkylthio,
fluorinated CrC 6-alkylthio, CrC 6- alkylsulfinyl,
fluorinated CrC 6-alkylsulfinyl, Ci-C 6-alkylsulfonyl,
fluorinated CrC 6- alkylsulfonyl, phenylsulfonyl,
benzyloxy, phenoxy, where the phenyl radical in the 3
last-mentioned radicals may be unsubstituted or may
carry 1 to 3 substituents selected from Ci-C 4-alkyl,
fluorinated CrC 4-alkyl and halogen, CN, nitro, CrC 6-
alkylcarbonyl, fluorinated CrCe-alkylcarbonyl,
d-Ce-alkylcarbonylamino, fluori nated
CrCe-alkylcarbonylamino, carboxy, NH-C(O)-NR 6R7,
NR6R7, NR6R7-Cr C6- alkylene, 0-NR 6R7, where R6 and
R7 are, independently of each other, H, CrC - alkyl,
fluorinated CrC 4-alkyl or Ci-C 4-alkoxy or may form,
together with N, a 4-, 5- or 6-membered saturated or
unsaturated ring, or is a saturated or unsaturated 3-
to 7-membered heterocyclic ring comprising as ring
members 1, 2, 3 or 4 heteroatoms selected from N, O
and S and/or 1, 2 or 3 heteroatom-containing groups
selected from NR8, where R8 is is H, CrC 4-alkyl,
fluorinated CrC 4-alkyl, CrC 4-alkylcarbonyl or
fluorinated CrC 4-alkylcarbonyl, SO, SO and CO, and
where the heterocyclic ring may carry 1, 2 or 3
substituents selected from hydroxy, halogen, CrC
6-alkyl, fluorinated CrC 6-alkyl and CrC 6-alkoxy; and
Rb and Rc, independently of each other, are H,
halogen, CH3, OCH3, CHF2, OCHF2, CF3 or OCF3; with the
proviso that Ra is not F, CH2F, CHF2, CF3 or OCF3 if A
is 1,4-phenylene and Rb and Rc are H or halogen.
Detailed Description Of The Invention The remarks made
in the following with respect to preferred aspects of
the invention, e.g. to preferred meanings of the
variables of compound I, to preferred compounds I and
to preferred embodiments of the method or the use
according to the invention, apply in each case on
their own or to combinations thereof. The diseases
which respond to the influence of 5HT6 receptor
antagonists or agonists include, in particular,
disorders and diseases of the central nervous system,
in particu lar cognitive dysfunctions, such as a
deficit in memory, cognition and learning, in par
ticular associated with Alzheimer's disease,
age-related cognitive decline and mildcognitive
impairment, attention deficit disorder/hyperactivity
syndrome, personality dis orders, such as
schizophrenia, in particular cognitive deficits
related with schizophre nia, affective disorders such
as depression, bipolar disorder, anxiety and obsessive
compulsive disorders, motion or motor disorders such
as Parkinson's disease and epilepsy, migraine, sleep
disorders (including disturbances of the Circadian
rhythm), feed ing disorders, such as anorexia and
bulimia, certain gastrointestinaldisorders such as
Irritable Bowl Syndrome, diseases associated with
neurodegeneration, such as stroke, spinal or head
trauma and head injuries, such as hydrocephalus, drug
addiction and obesity. According to the invention, at
least one compound of the general formula I having the
meanings mentioned at the outset is used for treating
the above mentioned indications. Provided the
compounds of the formula I of a given constitution may
exist in different spatial arrangements, for example
if they possess one or more centers of asymmetry,
polysubstituted rings or double bonds, or as different
tautomers, it is also possible to use enantiomeric
mixtures, in particular racemates, diastereomeric
mixtures and tautomeric mixtures, preferably, however,
the respective essentially pure enantiomers,
diastereomers and tautomers of the compounds of
formula I and/or of their salts. Particularly, the
carbon atom of the nitrogen-containing ring carrying
the group A may 



have (S) or (R) configuration. However, the (S)
configuration is preferred. Moreover, the radical A
may be in a cis or trans position to either of the
substituents R2, R3 or R4 (if at least one of those is
not hydrogen). However, the trans position is
preferred. It is likewise possible to use
physiologically tolerated salts of the compounds of
the formula I, especially acid addition salts with
physiologically tolerated acids. Examples of suitable
physiologically tolerated organic and inorganic acids
are hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid, Ci-C 4-alkylsulfonic acids, such
as methanesulfonic acid, aromatic sulfonic acids, such
as benzenesulfonic acid and toluenesulfonic acid,
oxalic acid, maleic acid, fumaric acid, lactic acid,
tartaric acid, adipic acid and benzoic acid. Other
utilizable acids are described in Fortschritte der
Arzneimittelforschung [Advances in drug research],
Volume 10, pages 224 ff., Birkhauser Verlag, Basel and
Stuttgart, 1966. The organic moieties mentioned in the
above definitions of the variables are - like the term
halogen - collective terms for individual listings of
the individual group members. The prefix Cn-Cm
indicates in each case the possible number of carbon
atoms in thegroup. The term halogen denotes in each
case fluorine, bromine, chlorine or iodine, in particu
lar fluorine, chlorine or bromine. C1-C4 Alkyl is a
straight-chain or branched alkyl group having from 1
to 4 carbon atoms. Examples of an alkyl group are
methyl, ethyl, n-propyl, iso-propyl, n-butyl, 2-butyl,
isobutyl or tert-butyl. C1-C2 Alkyl is methyl or
ethyl, C1-C3 alkyl is additionally n-propyl or
isopropyl. CrC 6 Alkyl is a straight-chain or branched
alkyl group having from 1 to 6 carbon atoms. Examples
include CrC 4 alkyl as mentioned above and also
pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,2- dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl,
2-ethylbutyl, 1, 1 ,2- trimethylpropyl,
1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl and
1-ethyl-2- methylpropyl. Fluorinated CrC 6 alkyl is a
straight-chain or branched alkyl group having from 1
to 6, especially 1 to 4 carbon atoms (= fluorinated
C1-C4 alkyl), in particular 1 to 3 carbon atoms (=
fluorinated C1-C3 alkyl), wherein at least one, e.g.
1, 2, 3, 4 or all of the hy drogen atoms are replaced
by a fluorine atom such as in fluoromethyl,
difluoromethyl, trifluoromethyl, (R)-i-fluoroethyl,
(S)-i-fluoroethyl, 2-fluoroethyl, 1,1-difluoroethyl,
2,2- difluoroethyl, 2,2,2-trifluoroethyl, 1, 1
,2,2-tetrafluoroethyl, (R)-i-fluoropropyl, (S)-1-
fluoropropyl, 2-fluoropropyl, 3-fluoropropyl,
1,1-difluoropropyl, 2,2-difluoropropyl, 3,3-
difluoropropyl, 3,3,3-trifluoropropyl,
(R)-2-fluoro-1-methylethyl, (S)-2-fluoro-1-
methylethyl, (R)-2,2-difluoro-1-methylethyl,
(S)-2,2-difluoro-1-methylethyl, (R)-1 ,2-
difluoro-1-methylethyl, (S)-1
,2-difluoro-1-methylethyl,
(R)-2,2,2-trifluoro-1-methylethyl,
(S)-2,2,2-trifluoro-1-methylethyl,
2-fluoro-1-(fluoromethyl)ethyl,
1-(difluoromethyl)-2,2- difluoroethyl,
1-(trifluoromethyl)-2,2,2-trifluoroethyl,
1-(trifluoromethyl)-1 ,2,2,2- tetrafluoroethyl,
(R)-i-fluorobutyl, (S)-i-fluorobutyl, 2-fluorobutyl,
3-fluorobutyl, 4- fluorobutyl, 1,1-difluorobutyl,
2,2-difluorobutyl, 3,3-difluorobutyl,
4,4-difluorobutyl, 4,4,4- trifluorobutyl, and the
like. Branched C3-C6 alkyl is alkyl having 3 to 6
carbon atoms at least one being a secon dary or
tertiary carbon atom. Examples are isopropyl, tert.
-butyl, 2- butyl, isobutyl, 2- pentyl, 2-hexyl,
3-methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl,
1-methyl-1- ethylpropyl.Fluorinated branched C3-C6
alkyl is alkyl having 3 to 6 carbon atoms at least one
being a secondary or tertiary carbon atom wherein at
least one, e.g. 1, 2, 3, 4 or all of the hydrogen
atoms are replaced by a fluorine atom. CrC 6 Alkoxy is
a straight-chain or branched alkyl group having from 1
to 6, in particular 1 to 4 carbon atoms (= CrC
alkoxy), which is bound to the remainder of the
molecule via an oxygen atom. Examples include methoxy,
ethoxy, n-propoxy, isopropoxy, nbutoxy, 2-butoxy,
iso-butoxy, tert.-butoxy pentyloxy, 1-methylbutoxy,
2-methylbutoxy, 3- methylbutoxy, 2,2-dimethylpropoxy,
1-ethylpropoxy, hexyloxy, 1,1-dimethylpropoxy,
1,2-dimethylpropoxy, 1-methylpentyloxy,
2-methylpentyloxy, 3-methylpentyloxy,
4-methylpentyloxy, 1,1-dimethylbutyloxy,
1,2-dimethylbutyloxy, 1,3-dimethylbutyloxy,
2,2-dimethylbutyloxy, 2,3-dimethylbutyloxy,
3,3-dimethylbutyloxy, 1-ethylbutyloxy, 2-
ethylbutyloxy, 1, 1 ,2-trimethylpropoxy,
1,2,2-trimethylpropoxy, 1-ethyl-1-methylpropoxy and
1-ethyl-2-methylpropoxy. Fluorinated CrC 6 alkoxy is a
straight-chain or branched alkoxy group having from 1
to 6, in particular 1 to 4 carbon atoms (= fluorinated
CrC alkoxy), wherein at least one, e.g. 1, 2, 3, 4 or
all of the hydrogen atoms are replaced by a fluorine
atoms such as in fluoromethoxy, difluoromethoxy,
trifluoromethoxy, (R)-i-fluoroethoxy, (S)-1-
fluoroethoxy, 2-fluoroethoxy, 1,1-difluoroethoxy,
2,2-difluoroethoxy, 2,2,2- trifluoroethoxy, 1, 1
,2,2-tetrafluoroethoxy, (R)-i-fluoropropoxy,
(S)-i-fluoropropoxy, (R)- 2-fluoropropoxy,
(S)-2-fluoropropoxy, 3-fluoropropoxy,
1,1-difluoropropoxy, 2,2- difluoropropoxy,
3,3-difluoropropoxy, 3,3,3-trifluoropropoxy,
(R)-2-fluoro-1- methylethoxy,
(S)-2-fluoro-1-methylethoxy,
(R)-2,2-difluoro-1-methylethoxy, (S)-2,2- difluoro-1
-methylethoxy, (R)-1 ,2-difluoro-1 -methylethoxy,
(S)-1 ,2-difluoro-1 - methylethoxy,
(R)-2,2,2-trifluoro-1 -methylethoxy,
(S)-2,2,2-trifluoro-1 -methylethoxy, 2- fluoro-1
-(fluoromethyl)ethoxy,
1-(difluoromethyl)-2,2-difluoroethoxy, (R)-1
-fluorobutoxy, (S)-i-fluorobutoxy, 2-fluorobutoxy,
3-fluorobutoxy, 4-fluorobutoxy, 1,1-difluorobutoxy,
2,2-difluorobutoxy, 3,3-difluorobutoxy,
4,4-difluorobutoxy, 4,4,4-trifluorobutoxy, and the
like. CrC 6 Hydroxyalkyl is a straight-chain or
branched alkyl group having from 1 to 6, es pecially 1
to 4 carbon atoms (= CrC 4 hadroxyalkyl), in
particular 1 to 3 carbon atoms (= C1-C3 hydroxyalkyl),
wherein one of the hydrogen atoms is replaced by a
hydroxy group, such as in 2-hydroxyethyl or
3-hydroxypropyl. Ci-C 6-Alkoxy-Ci-C 6-alkyl is a
straight-chain or branched alkyl group having from 1
to 6, especially 1 to 4 carbon atoms, in particular 1
to 3 carbon atoms, wherein one of the hydrogen atoms
is replaced by a CrC 6-alkoxy group, such as in
methoxymethyl, 2- methoxyethyl, ethoxymethyl,
3-methoxypropyl, 3-ethoxypropyl and the
like.C-i-Ce-Alkoxy-C-i-Ce-alkoxy is a straight-chain
or branched alkyl group having from 1 to 6, especially
1 to 4 carbon atoms, in particular 1 to 3 carbon
atoms, wherein one of the hydrogen atoms is replaced
by a CrC 6-alkoxy group, such as in 2-methoxyethoxy,
ethoxymethoxy, 2-ethoxyethoxy, 3-methoxypropoxy,
3-ethoxypropoxy and the like. CrC 6-Alkylcarbonyl is a
straight-chain or branched alkyl group having from 1
to 6, es pecially 1 to 4 carbon atoms (= CrC 4
alkylcarbonyl), in particular 1 to 3 carbon atoms (=
fluorinated C1-C3 alkylcarbonyl), wherein one of the
hydrogen atoms is replaced by a carbonyl group (CO),
such as in acetyl and propionyl. Fluorinated CrC
6-alkylcarbonyl is a straight-chain or branched alkyl
group having from 1 to 6, especially 1 to 4 carbon
atoms (= fluorinated C1-C4 alkylcarbonyl), in
particular 1 to 3 carbon atoms (= fluorinated C1-C3
alkylcarbonyl), wherein one of the hydrogen atoms is
replaced by a carbonyl group (CO) and wherein at least
one of the remaining hydrogen atoms, e.g. 1, 2, 3, or
4 of the hydrogen atoms are replaced by a fluorine
atom, such as in trifluoroacetyl and
3,3,3-trifluoropropionyl. Ci-C 6-Alkylcarbonylamino is
a straight-chain or branched alkyl group having from 1
to 6, especially 1 to 4 carbon atoms (= CrC 4
alkylcarbonylamino), in particular 1 to 3 car bon
atoms (= CrC 4 alkylcarbonylamino), wherein one of the
hydrogen atoms is re placed by a carbonylamino group
(CO-NH-), such as in acetamido (acetylamino)
(CH3CONH-) and propionamido (CH3CH2CONH-). Fluorinated
Ci-C6-alkylcarbonylamino is a straight-chain or
branched alkyl group hav ing from 1 to 6, especially 1
to 4 carbon atoms (= fluorinated CrC 4 alkylcarbonyl
amino), in particular 1 to 3 carbon atoms (=
fluorinated CrC 4 alkylcarbonylamino), wherein one of
the hydrogen atoms is replaced by a carbonylamino
group (CO-NH-) and wherein at least one of the
remaining hydrogen atoms, e.g. 1, 2, 3, or 4 of the
hydrogen atoms are replaced by a fluorine atom, such
as in trifluoroacetylamino and
3,3,3-trifluoropropionylamino. C1-C6 Alkylthio (also
termed as CrC6-alkylsulfanyl) (or Ci-C -alkylsulfinyl
or C1-C6- alkylsulfonyl, respectively) refer to
straight-chain or branched alkyl groups having 1 to 6
carbon atoms, e.g. 1 to 4 carbon atoms, which are
bound to the remainder of the mole cule via a sulfur
atom (or S(O)O in case of alkylsulfinyl or S(O)2O in
case of alkylsulfonyl, respectively), at any bond in
the alkyl group. Examples for CrC 4-alkylthio include
methylthio, ethylthio, propylthio, isopropylthio, and
n-butylthio. Examples for CrC 4- alkylsulfinyl include
methylsulfinyl, ethylsulfinyl, propylsulfinyl,
isopropylsulfinyl, and nbutylsulfinyl. Examples for
CrC 4-alkylsulfonyl include methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, and
n-butylsulfonyl. Fluorinated CrC 6 alkylthio (also
termed fluorinated CrC 6-alkylsulfanyl) is a
straightchain or branched alkylthio group having from
1 to 6, in particular 1 to 4 carbon atoms, wherein at
least one, e.g. 1, 2, 3, 4 or all of the hydrogen
atoms are replaced by fluo rine atoms. Fluorinated CrC
6 alkylsulfinyl is a straight-chain or branched
alkylsulfinyl group having from 1 to 6, in particular
1 to 4 carbon atoms, wherein at least one, e.g. 1, 2,
3, 4 or all of the hydrogen atoms are replaced by
fluorine atoms. Fluorinated CrC alkylsulfonyl is a
straight-chain or branched alkylsulfonyl group having
from 1 to 6, in particular 1 to 4 carbon atoms,
wherein at least one, e.g. 1, 2, 3, 4 or all of the
hydro gen atoms are replaced by fluorine atoms. C3-C6
Cycloalkyl is a cycloaliphatic radical having from 3
to 6 C atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. The cycloalkyl radical may
be unsubstituted or may carry 1, 2, 3 or 4 CrC 4 alkyl
radicals, preferably a methyl radical. One alkyl
radical is preferably located in the 1-position of the
cycloalkyl radical, such as in 1- methylcyclopropyl or
1-methylcyclobutyl. Fluorinated C3-C6 cycloalkyl is a
cycloaliphatic radical having from 3 to 6 C atoms,
such as cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl, wherein at least one, e.g. 1, 2, 3, 4 or
all of the hydrogen atoms are replaced by a fluorine
atoms such as in 1- fluorocyclopropyl,
2-fluorocyclopropyl, (S)- and
(R)-2,2-difluorocyclopropyl, 1,2- difluorocyclopropyl,
2,3-difluorocyclopropyl, pentafluorocyclopropyl,
1-fluorocyclobutyl, 2-fluorocyclobutyl,
3-fluorocyclobutyl, 2,2-difluorocyclobutyl,
3,3-difluorocyclobutyl, 1,2- difluorocyclobutyl,
1,3-difluorocyclobutyl, 2,3-difluorocyclobutyl,
2,4-difluorocyclobutyl, or 1,2,2-trifluorocyclobutyl.
C2-C6-Alkenyl is a singly unsaturated hydrocarbon
radical having 2, 3, 4, 5 or 6 Catoms, e.g. vinyl,
allyl (2-propen-1-yl), 1-propen-1-yl, 2-propen-2-yl,
methallyl (2- methylprop-2-en-1-yl) and the like.
C3-C6-Alkenyl is, in particular, allyl,
1-methylprop-2- en-1-yl, 2-buten-1-yl, 3-buten-1-yl,
methallyl, 2-penten-1-yl, 3-penten-1-yl, 4-penten-1-
yl, 1-methylbut-2-en-1-yl or 2-ethylprop-2-en-1-yl.
Fluorinated C2-C6-alkenyl is a singly unsaturated
hydrocarbon radical having 2, 3, 4, 5 or 6 C-atoms, I,
wherein at least one, e.g. 1, 2, 3, 4 or all of the
hydrogen atoms are replaced by a fluorine atoms such
as in 1-fluorovinyl, 2-fluorovinyl, 2,2-fluorovinyl,
3,3,3-fluoropropenyl, 1,1-difluoro-2-propenyl
1-fluoro-2-propenyl and the like.CrC 6-Alkylene is a
hydrocarbon bridging group having 1, 2, 3, 4, 5 or 6
carbon atoms, like methylene, ethylene, 1,2- and
1,3-propylene, 1,4-butylene and the like. Examples of
5- or 6-membered heteroaromatic radicals comprise 2-,
3-, or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, pyrazinyl,
3- or 4-pyridazinyl, 2- or 3-thienyl, 2-or 3-furyl, 2-
or 3- pyrrolyl, 2-, 3- or 5-oxazolyl, 3-, 4- or
5-isoxazolyl, 2-, 3- or 5-thiazolyl, 3-, 4- or 5-
isothiazolyl, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-imidazolyl, 2- or 5-[1 ,3,4]oxadiazolyl, 4- or 5-[1
,2,3]oxadiazolyl, 3- or 5-[1 ,2,4]oxadiazolyl, 2- or
5-[1 ,3,4]thiadiazolyl, 2- or 5- [ 1
,3,4]thiadiazolyl, 4- or 5-[1 ,2,3]thiadiazolyl, 3- or
5-[1 ,2,4]thiadiazolyl 1H-, 2H- or 3H-
1,2,3-triazol-4-yl, 2H-triazol-3-yl, 1H-, 2H-, or 4H-
1,2,4-triazolyl and 1H- or 2Htetrazolyl, which may be
unsubstituted or which may carry 1, 2 or 3 of the
aforemen tioned radicals Ra. Examples of a phenyl ring
fused to a saturated or unsaturated 5- or 6-membered
carbocyclic or heterocyclic ring comprise indenyl,
indanyl, naphthyl, 1,2- or 2,3- dihydronaphthyl,
tetralin, benzofuranyl, 2,3-dihydrobenzofuranyl,
benzothienyl, indolyl, indazolyl, benzimidazolyl,
benzoxathiazolyl, benzoxadiazolyl, benzothiadiazolyl,
benzoxazinyl, dihydrobenzoxazinyl, chinolinyl,
isochinolinyl, tetrahydroisochinolinyl, chromenyl,
chromanyl and the like, which may be unsubstituted or
which may carry 1, 2 or 3 of the aforementioned
radicals Ra. This fused system may be bonded to the re
mainder of the molecule (more precisely to the
sulfonyl group) via carbon atoms of the phenyl moiety
or via ring atoms (C- or N-atoms) of the ring fused to
phenyl. Examples for saturated or unsaturated 3- to
7-membered heterocyclic rings (as radicals Ra)
comprise saturated or unsaturated, aromatic or
non-aromatic heterocyclic rings. Examples therefore
include, apart from the above-defined 5- or 6-membered
het eroaromatic radicals, aziridyl, diaziridinyl,
oxiranyl, azetidinyl, azetinyl, di- and
tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl,
oxopyrrolidinyl, pyrazolinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, oxazolinyl,
oxazolidinyl, oxo-oxazolidinyl, isoxazolinyl,
isoxazolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, oxothiomorpholinyl,
dioxothiomorpholinyl and the like. If R6 and R7form
together with N a 4-, 5- or 6-membered ring, examples
for this type of radical comprise, apart from the
above-defined 5- or 6-membered heteroaromatic radicals
containig at least one N atom as ring member,
azetidinyl, azetinyl, pyrrolinyl, py r rolidinyl,
pyrazolinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, oxazolinyl, oxazolidinyl, 



piperidinyl, piperazinyl, morpholinyl and the like.In
compounds of formula I , n preferably is 0 or 1; i.e.
the nitrogen-containing ring is an azetidinyl group or
a pyrrolidinyl group; and particularly, n is 1, which
means that in a particularly preferred embodiment, the
nitrogen-containing ring is a pyrrolidinyl ring.
Preferably, the radical R1 is selected from H, d-C
4-alkyl, CrC 4-alkyl which is substi tuted by
C3-C6-cycloalkyl or hydroxy, fluorinated CrC 4-alkyl,
C2-C4-alkenyl and benzyl. More preference is given to
H, propyl, cyclopropylmethylene, fluorinated ethyl,
e.g. 2- fluoroethyl, fluorinated propyl, e.g.
3-fluoropropyl, hydroxypropyl, e.g. 3-hydroxypropyl,
propionyl, allyl and benzyl. More preferably, R1 is
selected from H, propyl, ethyl, methyl,
cyclopropylmethylene, 2-fluoroethyl, 3-fluoropropyl,
3-hydroxypropyl, allyl and benzyl. Even more
preferably, R1 is selected from H, propyl,
cyclopropylmethylene, 2- fluoroethyl, 3-fluoropropyl,
3-hydroxypropyl, allyl or benzyl. In a particularly
preferred embodiment, R1 is H, n-propyl or allyl, in
particular H or n-propyl and especially H. Preferably,
R2, R3 and R4 are H, CH3 or CH2F and more preferably
H. If the group A is substituted, preferred
substituents are selected from halogen, in par ticular
fluorine, methyl, difluoromethyl, trifluoromethyl,
methoxy, difluoromethoxy and trifluoromethoxy. More
preferred substituents are selected from halogen, in
particular fluorine, and methoxy. Specifically, the
substituent is methoxy. Examples include 2- fluoro-1
,4-phenylene, 3-fluoro-1 ,4-phenylene, 2-fluoro-1
,3-phenylene, 4-fluoro-1 ,3- phenylene, 2-methoxy-1
,4-phenylene, 3-methoxy-1 ,4-phenylene, 2-methoxy-1
,3- phenylene and 3-methoxy-1 ,3-phenylene. In a
specific embodiment, A is unsubstituted 1,4-phenylene
or unsubstituted 1,3-phenylene. More specifically, A
is 1,3-pyridylene, in particular unsubstituted
1,3-pyridylene. The group E is preferably NR5, more
preferably NH or NCH3 and in particular NH. In one
preferred embodiment of the invention, Ar is a radical
of the formula (A), (B), (C), (D) or (E). Particular
preference is given to the radical (A). Among the
pyridyl radi cals (B) to (E), preference is given to
radicals (C) and (E). In these Ar radicals (A) to (E),
Ra is preferably selected from the group consisting of
halogen, CrC 6-alkyl, fluorinated CrC 6-alkyl, CrC
6-hydroxyalkyl, Ci-C 6-alkoxy-CrC 6- alkyl,
C2-C6-alkenyl, C3-C6-cycloalkyl, fluorinated
C3-C6-cycloalkyl, CrC 6-alkoxy, CrC 6- alkoxy-CrC
6-alkoxy, fluorinated CrC 6-alkoxy, fluorinated CrC
6-alkylthio, CrC 6- alkylsulfonyl, phenylsulfonyl,
benzyloxy, phenoxy, CN, nitro, acetyl,
trifluoroacetyl, acetamido, carboxy, NH-C(O)-NH 2,
NR6R7, NR6R7-Cr C6-alkylene, 0-NR 6R7, where R6 and R7
are, independently of each other, H, CrC 4-alkyl,
fluorinated Ci-C 4-alkyl or d - C4-alkoxy, and a
saturated or unsaturated aromatic or non-aromatic 3-
to 7-memberedheterocyclic ring comprising as ring
members 1, 2, 3 or 4 heteroatoms selected from N, O
and S and/or 1, 2 or 3 heteroatom-containing groups
selected from NR8, where R8 is as defined above and is
preferably H or Ci-C 4-alkyl such as methyl, SO, SO2
and CO, and where the 3- to 7-membered heterocyclic
ring may carry 1, 2 or 3 substituents selected from
hydroxy, halogen, d-C 6-alkyl, fluorinated CrC 6-alkyl
and CrC 6-alkoxy. Preferably, the saturated or
unsaturated 3- to 7-membered heterocyclic ring is
selected from azetidin-1-yl, 2-methylazetidinyl,
3-methoxyazetidinyl, 3-hydroxyazetidinyl, 3-
fluoroazetidinyl, 2,2-difluoroazetidin-1-yl,
pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, 2-
and 3-fluoropyrrolidin-1-yl,
2,2-difluoropyrrolidin-1-y
3,3-difluoropyrrolidin-1-yl, 2- and
3-methylpyrrolidin-1-yl, 1-methylpyrrolidin-2-yl,
2,2-dimethylpyrrolidin-1-yl, 3,3-
dimethylpyrrolidin-1-yl, 2-oxo-pyrrolidin-1-yl, 2- and
3-trifluoromethylpyrrolidin-1-yl, 2-
oxo-oxazolidin-1-yl, piperidin-1-yl,
2-methylpiperidin-1-yl, 2-fluoropiperidin-1-yl, 2,2-
difluoropiperidin-1-yl, piperazin-1-yl,
4-methylpiperazin-1-yl, morpholin-4-yl, thiomorpholin-
4-yl, 1-oxothiomorpholin-4-yl,
1,1-dioxothiomorpholin-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyrrol-3-yl, 1-methylpyrrol-2-yl, 1-methylpyrrol-3-yl,
furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl,
5-propylthiophen-2-yl, pyrazol-1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1- methylpyrazol-4-yl,
4-fluoropyrazol-1-yl, imidazol-1-yl, imidazol-2-yl,
1-methylimidazol- 2-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, thiazol- 2-yl, thiazol-4-yl,
thiazol-5-yl, 2-methylthiazol-4-yl,
2-methylthiazol-5-yl, [ 1 ,2,3]thazol-1-yl, [ 1
,2,4]thazol-1-yl, [ 1 ,2,3]triazol-2-yl, [ 1
,2,4]thazol-3-yl, [ 1 ,2,4]triazol-4- yl, 4-methyl-[1
,2,4]triazol-3-yl, 2-methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]-oxadiazol-2-yl, [ 1 ,2,4]- oxadiazol-3-yl, [ 1
,2,4]-oxadiazol-5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5- methyl-[1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-1-yl, tetrazol-5-yl, 2-methyltetrazol-5-yl,
1-methyltetrazol-5-yl, furazan-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl and 2-
methylpyrimidin-4-yl. More preferably, the saturated
or unsaturated 3- to 7-membered heterocyclic ring is
selected from nitrogen containing rings such as
azetidin-1-yl, 2-methylazetidinyl, 3-
methoxyazetidinyl, 3-hydroxyazetidinyl,
3-fluoroazetidinyl, 2,2-difluoroazetidin-1-yl,
pyrrolidin- 1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, 2-
and 3-fluoropyrrolidin-1-yl, 2,2-
difluoropyrrolidin-1-y 3,3-difluoropyrrolidin-1-yl, 2-
and 3-methylpyrrolidin-1-yl, 1- methylpyrrolidin-2-yl,
2,2-dimethylpyrrolidin-1-yl,
3,3-dimethylpyrrolidin-1-yl, 2-oxopyrrolidin- 1-yl, 2-
and 3-trifluoromethylpyrrolidin-1-yl,
2-oxo-oxazolidin-1-yl, piperidin-1- yl,
2-methylpiperidin-1-yl, 2-fluoropiperidin-1-yl,
2,2-difluoropiperidin-1-yl, piperazin-1-yl,
4-methylpiperazin-1-yl, morpholin-4-yl,
thiomorpholin-4-yl, 1-oxothiomorpholin-4-yl, 1,1-
dioxothiomorpholin-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyrrol-3-yl, 1-methylpyrrol-2-yl, 1-
methylpyrrol-3-yl, pyrazol-1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1-methylpyrazol-4-yl, 4-
fluoropyrazol-1-yl, imidazol-1-yl, imidazol-2-yl,
1-methylimidazol-2-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, 2-methylthiazol-4-yl,
2-methylthiazol-5-yl, [ 1 ,2,3]triazol-1-yl, [ 1
,2,4]triazol-1- yl, [ 1 ,2,3]triazol-2-yl, [ 1
,2,4]triazol-3-yl, [ 1 ,2,4]triazol-4-yl, 4-methyl-[1
,2,4]triazol-3-yl, 2- methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]-oxadiazol-2-yl, [ 1 ,2,4]-oxadiazol-3-yl, [ 1
,2,4]-oxadiazol- 5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,3,4]-oxadiazol-2-yl, 5- methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-1-yl, tetrazol-5-yl, 2- methyltetrazol-5-yl,
1-methyltetrazol-5-yl, furazan-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl and 2-methylpyri
imidin-4-yl. Even more preferably, the saturated or
unsaturated 3- to 7-membered heterocyclic ring is
selected from nitrogen containing rings which are
bound to the phenyl or pyridyl ring of the group Ar
via their nitrogen atom, such as azetidin-1-yl,
2-methylazetidin-1-yl, 3- methoxyazetidin-1-yl,
3-hydroxyazetidin-1-yl, 3-fluoroazetidin-1-yl,
2,2-difluoroazetidin- 1-yl, pyrrolidin-1-yl, 2- and
3-fluoropyrrolidin-1-yl, 2,2-difluoropyrrolidin-1-y
3,3- difluoropyrrolidin-1-yl, 2- and
3-methylpyrrolidin-1-yl, 2,2-dimethylpyrrolidin-1-yl,
3,3- dimethylpyrrolidin-1-yl, 2-oxo-pyrrolidin-1-yl,
2- and 3-trifluoromethylpyrrolidin-1-yl, 2-
oxo-oxazolidin-1-yl, piperidin-1-yl,
2-methylpiperidin-1-yl, 2-fluoropiperidin-1-yl, 2,2-
difluoropiperidin-1-yl, piperazin-1-yl,
4-methylpiperazin-1-yl, morpholin-4-yl, thiomorpholin-
4-yl, 1-oxothiomorpholin-4-yl,
1,1-dioxothiomorpholin-4-yl, pyrrol-1-yl, pyrazol-1-
yl, 4-fluoropyrazol-1 -yl, imidazol-1 -yl, [ 1
,2,3]triazol-1 -yl, [ 1 ,2,4]triazol-1 -yl, [ 1
,2,3]triazol- 2-yl, [ 1 ,2,4]triazol-3-yl, [ 1
,2,4]triazol-4-yl, 4-methyl-[1 ,2,4]triazol-3-yl,
2-methyl- [ 1 ,2,3]triazol-4-yl, tetrazol-1-yl and
tetrazol-2-yl. In an alternative even more preferable
embodiment, the saturated or unsaturated 3- to
7-membered heterocyclic ring is selected from 5-or
6-membered, preferably 5- membered, nitrogen
containing heteroaromatic rings bound via a carbon
atom, such as pyrrol-2-yl, pyrrol-3-yl,
1-methylpyrrol-2-yl, 1-methylpyrrol-3-yl,
pyrazol-3-yl, pyrazol-4- yl, 1-methylpyrazol-4-yl,
imidazol-2-yl, 1-methylimidazol-2-yl, oxazol-2-yl,
oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5- yl, 2-methylthiazol-4-yl,
2-methylthiazol-5-yl, [ 1 ,2,3]triazol-2-yl, [ 1
,2,4]triazol-3-yl, [ 1 ,2,4]triazol-4-yl, 4-methyl-[1
,2,4]triazol-3-yl, 2-methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]- oxadiazol-2-yl, [ 1 ,2,4]-oxadiazol-3-yl, [ 1
,2,4]-oxadiazol-5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-5-yl, 2-methyltetrazol-5-yl,
1-methyltetrazol-5-yl, furazan- 3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl and 2-
methylpyrimidin-4-yl. The heterocyclic ring is
unsubstituted or substituted by one substituent which
is pref erably selected from halogen, d-C 4-alkyl,
fluorinated CrC 4-alkyl, Ci-C 4-alkoxy andfluorinated
CrC 4-alkoxy and in particular from halogen, in
particular fluorine, CrC 4- alkyl, especially methyl,
and fluorinated CrC 4-alkyl, especially fluorinated
methyl. In a preferred embodiment, Ra is selected from
the group consisting of halogen, CrC 6- alkyl, CrC
6-hydroxyalkyl, fluorinated CrC 4-alkyl, Ci-C
4-alkoxy, fluorinated CrC 4- alkoxy, Ci-C 4-alkoxy-CrC
4-alkoxy, C2-C4-alkenyl, fluorinated C2-C4-alkenyl,
NR6R7, ONR6R7, CrC 6-alkylene-NR 6R7, where R6 and R7
are independently of each other H, Ci-C 4-alkyl or or
Cr C4-alkoxy, ureido (NHCONH2) C3-C6-cycloalkyl,
fluorinated C3-C6- cycloalkyl , acetyl, carboxyl,
hydroxy, cyano, nitro, benzoxy, methylsulfanyl,
fluoromethylsulfanyl, difluoromethylsulfanyl,
trifluoromethylsulfanyl, methylsulfonyl and one of the
above-mentioned saturated or unsaturated 3- to
7-membered heterocyclic rings, in particular
azetidin-1-yl, 2-methylazetidinyl,
3-methoxyazetidinyl, 3-hydroxyazetidinyl, 3-
fluoroazetidinyl, 2,2-difluoroazetidin-1-yl,
pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, 2-
and 3-fluoropyrrolidin-1-yl,
2,2-difluoropyrrolidin-1-y
3,3-difluoropyrrolidin-1-yl, 2- and
3-methylpyrrolidin-1-yl, 1-methylpyrrolidin-2-yl,
2,2-dimethylpyrrolidin-1-yl, 3,3-
dimethylpyrrolidin-1-yl, 2-oxo-pyrrolidin-1-yl, 2- and
3-trifluoromethylpyrrolidin-1-yl, 2-
oxo-oxazolidin-1-yl, piperidin-1-yl,
2-methylpiperidin-1-yl, 2-fluoropiperidin-1-yl, 2,2-
difluoropiperidin-1-yl, piperazin-1-yl,
4-methylpiperazin-1-yl, morpholin-4-yl, thiomorpholin-
4-yl, 1-oxothiomorpholin-4-yl,
1,1-dioxothiomorpholin-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyrrol-3-yl, 1-methylpyrrol-2-yl, 1-methylpyrrol-3-yl,
pyrazol-1-yl, pyrazol-3-yl, pyrazol-4- yl,
1-methylpyrazol-4-yl, 4-fluoropyrazol-1-yl,
imidazol-1-yl, imidazol-2-yl, 1- methylimidazol-2-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, 2-methylthiazol-4-yl,
2-methylthiazol- 5-yl, [ 1 ,2,3]triazol-1-yl, [ 1
,2,4]triazol-1-yl, [ 1 ,2,3]triazol-2-yl, [ 1
,2,4]triazol-3-yl, [ 1 ,2,4]triazol-4-yl, 4-methyl-[1
,2,4]triazol-3-yl, 2-methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]- oxadiazol-2-yl, [ 1 ,2,4]-oxadiazol-3-yl, [ 1
,2,4]-oxadiazol-5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-1-yl, tetrazol-5-yl, 2-methyltetrazol-5-yl,
1-methyltetrazol- 5-yl, furazan-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl and
2-methylpyrimidin-4-yl. In a more preferred
embodiment, Ra is selected from the group consisting
of halogen, Ci-C 6-alkyl, fluorinated Cr C4-alkyl, Cr
C4-alkoxy, OCF3, OCHF2, OCH2F, 2- fluoroethoxy,
2,2-difluoroethoxy, 2,2,2-trifluoroethoxy, 1, 1
,2,2-tetrafluoroethoxy, 1, 1 ,2,2,2-pentafluoroethoxy,
C2-C4-alkenyl, C3-C6- cycloalkyl, fluorinated C3-C6-
cycloalkyl, ureido, acetyl, acetylamino, carboxyl,
hydroxy, cyano, nitro, benzoxy, trif luoro
methylsulfanyl, methylsulfonyl, azetidin-1-yl,
2-methylazetidinyl, 3-methoxyazetidinyl, 3-
hydroxyazetidinyl, 3-fluoroazetidinyl,
2,2-difluoroazetidin-1-yl, pyrrolidin-1-yl,
pyrrolidin- 2-yl, pyrrolidin-3-yl, 2- and
3-fluoropyrrolidin-1-yl, 2,2-difluoropyrrolidin-1-y
3,3- difluoropyrrolidin-1-yl, 2- and
3-methylpyrrolidin-1-yl, 1-methylpyrrolidin-2-yl,
2,2-dimethylpyrrolidin-1-yl,
3,3-dimethylpyrrolidin-i-yl, 2-oxo-pyrrolidin-1-yl, 2-
and 3- trifluoromethylpyrrolidin-1 -yl,
2-oxo-oxazolidin-1-yl, piperidin-1-yl,
2-methylpiperidin-1- yl, 2-fluoropiperidin-1-yl,
2,2-difluoropiperidin-1-yl, piperazin-1-yl,
4-methylpiperazin-1- yl, morpholin-4-yl,
thiomorpholin-4-yl, 1-oxothiomorpholin-4-yl,
1,1-dioxothiomorpholin- 4-yl, pyrrol-1-yl,
pyrrol-2-yl, pyrrol-3-yl, 1-methylpyrrol-2-yl,
1-methylpyrrol-3-yl, pyrazol- 1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1-methylpyrazol-4-yl,
4-fluoropyrazol-1-yl, imidazol-1-yl, imidazol-2-yl,
1-methylimidazol-2-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, 2-methylthiazol-4-yl, 2-
methylthiazol-5-yl, [ 1 ,2,3]triazol-1-yl, [ 1
,2,4]triazol-1-yl, [ 1 ,2,3]triazol-2-yl, [ 1
,2,4]triazol- 3-yl, [ 1 ,2,4]triazol-4-yl, 4-methyl-[1
,2,4]triazol-3-yl, 2-methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]- oxadiazol-2-yl, [ 1 ,2,4]-oxadiazol-3-yl, [ 1
,2,4]-oxadiazol-5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-1-yl, tetrazol-5-yl, 2-methyltetrazol-5-yl,
1-methyltetrazol- 5-yl, furazan-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl and
2-methylpyrimidin-4-yl. In an alternatively preferred
embodiment, Ra has the formula Ra Ra 1 - Y R ' V
wherein Y is N, CH or CF, Ra 1 and Ra2 are
independently of each other selected from d-C 2-alkyl,
in particular methyl, fluorinated CrC 2-alkyl, in
particular fluoromethyl, difluoromethyl or
trifluoromethyl, provided for Y being CH or CF one of
the radicals Ra 1 or Ra2 may also be hydrogen or
fluorine, or Ra 1 and Ra2 form a radical (CH2)m
wherein 1 or 2 of the hydrogen atoms may be re placed
by fluorine and wherein m is 2, 3 or 4, in particular
CH2-CH2, CHF-CH2 CF2-CH2, CH2-CH2-CH2, CHF-CH2-CH2,
CF2-CH2-CH2, CH2-CHF-CH2, CH2-CF2-CH2. In case Ra 1
and Ra2 are different from each other, the radical of
the aforementioned formula Ra may have either (R)- or
(S)-configuration with regard to the Y-moiety.
Examples for preferred radicals of the formula Ra
comprise isopropyl, (R)-i-fluoroethyl,
(S)-i-fluoroethyl, 2-fluoroethyl, 1,1-difluoroethyl,
2,2-difluoroethyl, 2,2,2-trifluoroethyl,
(R)-i-fluoropropyl, (S)-i-fluoropropyl,
2-fluoropropyl, 3-fluoropropyl,
1,1-difluoropropyl,2,2-difluoropropyl,
3,3-difluoropropyl, 3,3,3-trifluoropropyl,
cyclopropyl, cyclobutyl, 1- fluorocyclopropyl, (S)-
and (R)-2,2-difluorocyclopropyl and
2-fluorocyclopropyl. Amongst the radicals of the
formula Ra those are preferred which carry 1, 2, 3 or
4, in particular 1, 2 or 3 fluorine atoms. 



Rb and Rc, independently of each other, are H,
halogen, CH3, OCH3, CH2F, OCH2F, CHF2, OCHF2, CF3,
OCF3, CH2CH2F, OCH2CH2F, CH2CHF2, OCH2CHF2, CH2CF3 or
OCH2CF3. If both Rb and Rc are different from H, it is
preferred that one of Rb and Rc is selected from
halogen and the other is selected from halogen, CH3,
OCH3, CH2F, OCH2F, CHF2, OCHF2, CF3, OCF3, CH2CH2F,
OCH2CH2F, CH2CHF2, OCH2CHF2, CH2CF3 and OCH2CF3 and
specifically from CH3, OCH3, CH2F, OCH2F, CHF2, OCHF2,
CF3, OCF3, CH2CH2F and OCH2CH2F. Preferred examples
for Ar, where Ar is a radical of formula (A), (B),
(C), (D) or (E), are in particular the following:
3-methylphenyl, 3-ethylphenyl, 3-propylphenyl, 3-
isopropylphenyl, 3-sec-butylphenyl, 3-isobutylphenyl,
3-tert-butylphenyl, 3-(1 ,1- dimethylpropyl)-phenyl,
3-vinylphenyl, 3-isopropenylphenyl, 3-fluorophenyl, 3-
chlorophenyl, 3-bromophenyl, 3-iodophenyl,
3-(fluoromethyl)phenyl, 3- (difluoromethyl)phenyl,
3-(trifluoromethyl)phenyl,
3,5-bis(trifluoromethyl)phenyl, 3-(1-
fluoroethyl)-phenyl, 3-((S)-1-fluoroethyl)-phenyl,
3-((R)-1-fluoroethyl)-phenyl, 3-(2-
fluoroethyl)-phenyl, 3-(1 ,1-difluoroethyl)-phenyl,
3-(2,2-difluoroethyl)-phenyl, 3-(2,2,2-
trifluoroethyl)-phenyl, 3-(3-fluoropropyl)-phenyl,
3-(2-fluoropropyl)-phenyl, 3-((S)-2-
fluoropropyl)-phenyl, 3-((R)-2-fluoropropyl)-phenyl,
3-(3,3-difluoropropyl)-phenyl, 3-
(3,3,3-trifluoropropyl)-phenyl,
3-(1-fluoro-1-methylethyl)-phenyl, 3-(2-fluoro-1-
methylethyl)-phenyl, 3-((S)-2-fluoro-1
-methylethyl)-phenyl, 3-((R)-2-fluoro-1 -
methylethyl)-phenyl, 3-(2,2-difluoro-1
-methylethyl)-phenyl, 3-((S)-2,2-difluoro-1 -
methylethyl)-phenyl, 3-((R)-2,2-difluoro-1
-methylethyl)-phenyl, 3-(2,2,2-trifluoro-1 -
methylethyl)-phenyl, 3-((S)-2,2,2-trifluoro-1
-methylethyl)-phenyl, 3-((R)-2,2,2-trifluoro-1 -
methylethyl)-phenyl,
3-(2-fluoro-1-fluoromethylethyl)-phenyl,
3-(1-difluoromethyl-2,2- difluoroethyl)-phenyl, 3-(1
,1-dimethyl-2-fluoroethyl)-phenyl, 3-methoxyphenyl, 3-
ethoxyphenyl, 3-propoxyphenyl, 3-isopropoxyphenyl,
3-butoxyphenyl, 3- (fluoromethoxy)-phenyl,
3-(difluoromethoxy)-phenyl,
3-(trifluoromethoxy)-phenyl, 3-(2-
fluoroethoxy)-phenyl, 3-(2,2-difluoroethoxy)-phenyl,
3-(2,2,2-trifluoroethoxy)-phenyl, 3- ( 1 , 1
,2,2-tetrafluoroethoxy)-phenyl, 3-cyclopropylphenyl,
3-cyclobutylphenyl, 3- cyclopentylphenyl,
3-(2,2-difluorocyclopropyl)-phenyl,
3,4-difluorophenyl, 3,5- dichlorophenyl,
2,3-dichlorophenyl, 2,5-dichlorophenyl,
4-bromo-3-fluorophenyl, 3- bromo-2-fluorophenyl,
2-bromo-3-fluorophenyl, 3-chloro-4-fluorophenyl,
3-bromo-2,5- difluorophenyl,
4-bromo-2,5-difluorophenyl,
5-bromo-2,4-difluorophenyl, 3-bromo-2,4-
difluorophenyl, 4-chloro-3-(trifluoromethyl)-phenyl,
2-chloro-5-(trifluoromethyl)-phenyl,2-fluoro-5-(triflu
oromethyl)-phenyl,
4-fluoro-3-(trifluoromethyl)-phenyl, 3-fluoro-5-
(trifluoromethyl)-phenyl,
4-bromo-3-(trifluoromethyl)-phenyl, 3-bromo-5-
(trifluoromethyl)-phenyl,
2-bromo-5-(trifluoromethyl)-phenyl,
5-bromo-2-methoxyphenyl, 3-bromo-4-methoxyphenyl,
3-bromo-4-(trifluoromethoxy)-phenyl, 3,5-dibromo-4-(2-
fluoroethoxy)-phenyl, 2-fluoro-3-isopropylphenyl,
4-fluoro-3-isopropylphenyl, 3-(1-
hydroxy-1-methylethyl)-phenyl,
3-(2-hydroxy-2-methylpropyl)-phenyl, 3-acetylphenyl,
3- acetylaminophenyl, 3-carboxyphenyl, 3-cyanophenyl,
3-nitrophenyl, 3-hydroxyphenyl, 3-(O-benzyl)-phenyl,
3-(2-methoxyethoxy)-phenyl, 3-(CH2-N(CH3)2)-phenyl,
3-(NH-CONH 2)-phenyl, 3-(methylsulfanyl)-phenyl,
3-(fluoromethylsulfanyl)-phenyl, 3-
(difluoromethylsulfanyl)-phenyl,
3-(trifluoromethylsulfanyl)-phenyl,
3-(methylsulfonyl)- phenyl,
3-(N-methoxy-N-methyl-amino)-phenyl,
3-(methoxyamino)-phenyl, 3- (ethoxyamino)-phenyl,
3-(N-methylaminooxy)-phenyl, 3-(N,N-dimethylaminooxy)-
phenyl, 3-cyanophenyl, 2,5-dimethylphenyl,
2,5-di-(trifluoromethyl)-phenyl, 3,5-di-
(trifluoromethyl)-phenyl, 2,5-dimethoxyphenyl,
2-methoxy-5-methylphenyl, 2-methoxy-
5-(trifluoromethyl)-phenyl, 3-(azetidin-1-yl)-phenyl,
3-(2-methylazetidin-1-yl)-phenyl, 3-
((S)-2-methylazetidin-1 -yl)-phenyl,
3-((R)-2-methylazetidin-1 -yl)-phenyl, 3-(3-
fluoroazetidin-1 -yl)-phenyl,
3-(2,2-difluoroazetidin-1 -yl)-phenyl,
3-(3-methoxyazetidin-1 - yl)-phenyl,
3-(3-hydroxyazetidin-1-yl)-phenyl,
3-(pyrrolidin-1-yl)-phenyl, 3-(pyrrolidin-2-
yl)-phenyl, 3-((S)-pyrrolidin-2-yl)-phenyl,
3-((R)-pyrrolidin-2-yl)-phenyl, 3-(pyrrolidin-3-
yl)-phenyl, 3-((S)-pyrrolidin-3-yl)-phenyl,
3-((R)-pyrrolidin-3-yl)-phenyl, 3-(pyrrolidin-1-
yl)-5-(trifluoromethyl)-phenyl, 5-(pyrrolidin-1
-yl)-2-methoxyphenyl, 3-(pyrrolidin-1 -yl)-4-
methoxyphenyl, 5-(pyrrolidin-1
-yl)-2,4-difluorophenyl, 3-(pyrrolidin-1 -yl)-2,4-
difluorophenyl, 3-(2-fluoropyrrolidin-1 -yl)-phenyl,
3-((S)-2-fluoropyrrolidin-1 -yl)-phenyl,
3-((R)-2-fluoropyrrolidin-1 -yl)-phenyl,
3-(3-fluoropyrrolidin-1 -yl)-phenyl, 3-((S)-3-
fluoropyrrolidin-1 -yl)-phenyl,
3-((R)-3-fluoropyrrolidin-1-yl)-phenyl, 3-(2,2-
difluoropyrrolidin-1 -yl)-phenyl,
3-(3,3-difluoropyrrolidin-1 -yl)-phenyl, 3-(2-
methylpyrrolidin-1 -yl)-phenyl,
3-((S)-2-methylpyrrolidin-1 -yl)-phenyl, 3-((R)-2-
methylpyrrolidin-1 -yl)-phenyl,
3-(3-methylpyrrolidin-1 -yl)-phenyl, 3-((S)-3-
methylpyrrolidin-1 -yl)-phenyl,
3-((R)-3-methylpyrrolidin-1 -yl)-phenyl, 3-(1 -
methylpyrrolidin-2-yl)-phenyl,
3-((S)-1-methylpyrrolidin-2-yl)-phenyl, 3-((R)-1-
methylpyrrolidin-2-yl)-phenyl, 3-(1
-methylpyrrolidin-3-yl)-phenyl, 3-((S)-1 -
methylpyrrolidin-3-yl)-phenyl,
3-((R)-1-methylpyrrolidin-3-yl)-phenyl, 3-(2,2-
dimethylpyrrolidin-1 -yl)-phenyl,
3-(3,3-dimethylpyrrolidin-1 -yl)-phenyl, 3-(2-
trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-((S)-2-trifluoromethylpyrrolidin-1 -yl)-phenyl, 3-
((R)-2-trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-(3-trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-((S)-3-trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-((R)-3-trifluoromethylpyrrolidin-1 -yl)- phenyl,
3-(2-oxopyrrolidin-1-yl)-phenyl,
3-(2-oxo-oxazolidin-3-yl)-phenyl, 3-(piperidin-1-
yl)-phenyl, 3-(2-methylpiperidin-1-yl)-phenyl,
3-((S)-2-methylpiperidin-1-yl)-phenyl, 3-
((R)-2-methylpiperidin-1 -yl)-phenyl,
3-(2-fluoropiperidin-1 -yl)-phenyl, 3-((S)-2-
fluoropiperidin-1 -yl)-phenyl,
3-((R)-2-fluoropiperidin-1-yl)-phenyl,
3-(2,2-difluoropiperidin-1 -yl)-phenyl, 3-(piperazin-1
-yl)-phenyl, 3-(4-methylpiperazin-1 -yl)- phenyl,
3-(morpholin-4-yl)-phenyl,
3-(morpholin-4-yl)-5-(trifluoromethyl)-phenyl, 5-
(morpholin-4-yl)-2-methoxyphenyl,
3-(morpholin-4-yl)-4-methoxyphenyl, 5-(morpholin-
4-yl)-2,4-difluorophenyl,
3-(morpholin-4-yl)-2,4-difluorophenyl,
3-(thiomorpholin-4-yl)- phenyl,
3-(1-oxo-thiomorpholin-4-yl)-phenyl, 3-(1
,1-dioxo-thiomorpholin-4-yl)-phenyl, 3-
(pyrrol-i-yl)-phenyl, 3-(pyrrol-2-yl)-phenyl,
3-(pyrrol-3-yl)-phenyl, 3-(1-methylpyrrol-2-
yl)-phenyl, 3-(1-methylpyrrol-3-yl)-phenyl,
3-(furan-2-yl)-phenyl, 3-(furan-3-yl)-phenyl,
3-(thiophen-2-yl)-phenyl, 3-(thiophen-3-yl)-phenyl,
3-(5-propylthien-2-yl)-phenyl, 3-
(pyrazol-i-yl)-phenyl, 3-(pyrazol-3-yl)-phenyl,
3-(pyrazol-4-yl)-phenyl, 3-(1 -methyl-1 Hpyrazol-
4-yl)-phenyl, 3-(1 -ethyl-1 H-pyrazol-4-yl)-phenyl,
3-(1 -methyl-1 H-pyrazol-5-yl)- phenyl,
3-(4-fluoropyrazol-1-yl)-phenyl, 3-(1
H-imidazol-2-yl)-phenyl, 3-(imidazol-1-yl)- phenyl,
3-(1-methylimidazol-2-yl)-phenyl,
3-(oxazol-2-yl)-phenyl, 3-(oxazol-4-yl)-phenyl,
3-(oxazol-5-yl)-phenyl,
4-fluoro-3-(oxazol-4-yl)-phenyl,
3-(isoxazol-3-yl)-phenyl, 3- (isoxazol-4-yl)-phenyl,
3-(isoxazol-5-yl)-phenyl, 3-(thiazol-2-yl)-phenyl,
3-(thiazol-4-yl)- phenyl, 3-(thiazol-5-yl)-phenyl,
3-(2-methylthiazol-4-yl)-phenyl,
3-(2-methylthiazol-5-yl)- phenyl, 3-([1
,2,3]-triazol-1-yl)-phenyl, 3-([1
,2,4]-triazol-1-yl)-phenyl, 3-([1 ,2,3]-triazol-2-
yl)-phenyl, 3-(4H-[1 ,2,4]-triazol-3-yl)-phenyl, 3-([1
,2,4]-triazol-4-yl)-phenyl, 3-(2H- [ 1
,2,3]-triazol-4-yl)-phenyl, 3-(4-methyl-4H-[1
,2,4]-triazol-3-yl)-phenyl, 3-(2-methyl-2H- [ 1
,2,3]-triazol-4-yl)-phenyl, 3-([1
,3,4]-oxadiazol-2-yl)-phenyl, 3-(5-methyl-[1 ,3,4]-
oxadiazol-2-yl)-phenyl, 3-([1
,2,4]-oxadiazol-3-yl)-phenyl, 3-(5-methyl-[1
,2,4]-oxadiazol- 3-yl)-phenyl, 3-([1
,2,4]-oxadiazol-5-yl)-phenyl, 3-([1
,2,3]-oxadiazol-4-yl)-phenyl, 3- ([1
,2,3]-oxadiazol-5-yl)-phenyl, 3-([1
,2,3]-thiadiazol-4-yl)-phenyl, 3-(1 H-tetrazol-5-yl)-
phenyl, 3-(tetrazol-1-yl)-phenyl,
3-(2-methyl-2H-tetrazol-5-yl)-phenyl, 3-(1 -methyl-1
Htetrazol- 5-yl)-phenyl, 3-furazan-3-yl-phenyl,
3-(pyrid-2-yl)-phenyl, 3-(pyrid-3-yl)-phenyl,
3-(pyrid-4-yl)-phenyl, 3-(pyrimidin-2-yl)-phenyl,
3-(pyrimidin-4-yl)-phenyl, 3-(2-
methylpyrimidin-4-yl)-phenyl,
3-(pyrimidin-5-yl)-phenyl, 5-bromopyridin-3-yl,
3-bromo-2- chloropyridin-5-yl, 4-methylpyridin-2-yl,
6-methylpyridin-2-yl, 4-(trifluoromethyl)-pyridin-
2-yl, 6-(trifluoromethyl)-pyridin-2-yl,
5-(trifluoromethyl)-pyridin-3-yl, 5-(pyrrolidin-1-yl)-
pyridin-3-yl, 3-(pyrrolidin-1-yl)-2-chloropyridin-5-yl
and 3-(morpholin-4-yl)-2- chloropyridin-5-yl. In an
alternatively preferred embodiment; Ar is a group of
the formulae (F) or (G), (F) being particularly
preferred. In compounds I, wherein Ar is a radical
(F), Rd is preferably selected from halogen, hydroxyl,
CrC 4-alkyl, fluorinated CrC 4-alkyl, CrC
4-alkylsulfonyl, fluorinated CrC 4- alkylsulfonyl,
phenylsulfonyl, pyridylsulfonyl, phenyl, where the
phenyl and the pyridyl radical in the 3 last-mentioned
radicals may be unsubstituted or may carry 1 to 3
substituents selected from Ci-C4-alkyl, fluorinated
Ci-C4-alkyl and halogen, R9-CO-NR6-Ci- C2-alkylene,
CH2-pyridyl, where the pyridyl radical may be
unsubstituted or may carry 1to 3 substituents selected
from CrC 4-alkyl, fluorinated CrC 4-alkyl and halogen,
and a saturated, partially unsaturated or aromatic 5-
or 6-membered heterocyclic ring com prising as ring
members 1, 2 or 3 heteroatoms selected from N, O and S
and/or 1, 2 or 3 heteroatom-containing groups selected
from NR8, where R8 is is H, Ci-C 4-alkyl, fluorinated
Ci-C 4-alkyl, Ci-C 4-alkylcarbonyl or fluorinated Ci-C
4-alkylcarbonyl, and where the heterocyclic ring may
carry 1, 2 or 3 substituents selected from hydroxy,
halogen, d-C 6-alkyl, fluorinated CrC 6-alkyl, CrC
6-alkoxy, fluorinated CrC 6-alkoxy, C Ce-alkylthio,
fluorinated Cr C6-alkylthio, NR6R7-Cr C6-alkylene,
carboxyl and Cr C4- alkyoxycarbonyl, where R6, R7 and
R9 are as defined above. More preferably, Rd is
selected from halogen, Ci-C 4-alkyl, fluorinated Ci-C
4-alkyl, d - C4-alkylsulfonyl, fluorinated CrC
4-alkylsulfonyl, phenylsulfonyl, where the phenyl radi
cal may be unsubstituted or may carry 1 to 3
substituents selected from Ci-C 4-alkyl, fluorinated
CrC 4-alkyl and halogen, and a 5- or 6-membered
heteroaromatic ring comprising as ring members one
nitrogen atom or one group NR8, where R8 is is H or d
- C4-alkyl, and optionally one or two further
heteroatoms selected from N, O, S, and where the
heteroaromatic ring may carry 1, 2 or 3 substituents
selected from halogen, Ci-C6-alkyl, fluorinated CrC
-alky!, Ci-C -alkoxy, fluorinated CrC -alkoxy, CrC6-
alkylthio and fluorinated CrC 6-alkylthio. Even more
preferably, Rd is selected from halogen, Ci-C 4-alkyl,
fluorinated CrC 4-alkyl, phenylsulfonyl, where the
phenyl radical may be unsubstituted or may carry 1 to
3 sub stituents selected from Ci-C 4-alkyl,
fluorinated Ci-C 4-alkyl and halogen, and a 5- or 6-
membered heteroaromatic ring comprising as ring
members one nitrogen atom or one group NR8, where R8
is is H or Ci-C 4-alkyl, and optionally one or two
further heteroa toms selected from N, O, S, and where
the heteroaromatic ring may carry 1, 2 or 3
substituents selected from halogen, CrC 6-alkyl,
fluorinated CrC 6-alkyl, CrC 6-alkoxy, fluorinated CrC
6-alkoxy, CrC 6-alkylthio and fluorinated CrC
6-alkylthio. The 5-membered heteroaromatic radical can
be bound via a ring carbon atom or a n i trogen ring
atom. The 5- or 6-membered heteroaromatic radical is
preferably selected from oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
pyridyl and pyrimidyl. In case the heteroaromatic
radical is substituted, it carries preferably one
substituent which is preferably selected from halogen,
CrC 6-alkyl, fluorinated CrC 6-alkyl, CrC 6-alkoxy,
fluorinated CrC6-alkoxy, Ci-C -alkylthio and
fluorinated Ci-C -alkylthio and more pref erably from
F, CH3, CH2F, CHF2, CF3 OCH3, OCH2F, OCHF2, OCF3,
SCH3, SCH2F, SCHF2 and SCF3.k is preferably 0 , 1 o r
2 , more preferably 0 o r 1 and in particular 1. The
thienyl radical (F) can be bound to the sulfonyl group
SO2 via its 2 - o r 3-position, the 2-position (=
C-atom adjacent to the ring S atom (S = 1-position))
being preferred. If the thienyl radical carries one
radical Rd, this is preferably bound in the 4 - o r
5-position, more preferably in the 5-position
(relative to the 2 - o r 3-position of the ring atom
bound ttoo tthhee ssuullffoonnyyll ggrroouupp)).. IIff
tthhee tthh iieenyl radical carries two radicals Rd,
these are preferably bound in the 4 - and 5-position.
Particularly preferred A r radicals (F) are selected
from thien-2-yl, thien-3-yl, 3- chlorothien-2-yl,
4-chlorothien-2-yl, 5-chlorothien-2-yl,
3-bromothien-2-yl, 4-bromothien- 2-yl,
5-bromothien-2-yl, 4,5-dichlorothien-2-yl,
4,5-dibromothien-2-yl, 4-bromo-5- chlorothien-2-yl,
3-bromo-5-chlorothien-2-yl, 5-methylthien-2-yl,
5-ethylthien-2-yl, 5- propylthien-2-yl,
5-trifluoromethylthien-2-yl, 5-phenylthien-2-yl,
5-(pyrid-2-yl)-thien-2-yl,
5-(phenylsulfonyl)-thien-2-yl,
4-(phenylsulfonyl)-thien-2-yl,
5-(pyrid-2-ylsulfonyl)-thien-2- yl,
5-(3-chloro-5-trifluoro-pyrid-2-ylsulfonyl)-thien-2-yl
, 5-(benzoylaminomethyl)-thien-2- yl,
5-((4-chlorobenzoyl)aminomethyl)-thien-2-yl,
5-(acetylaminomethyl)-thien-2-yl, 5-
(pyrazol-1-yl)-thien-2-yl,
5-(pyrazol-3-yl)-thien-2-yl,
5-(pyrazol-4-yl)-thien-2-yl, 5-
(pyrazol-5-yl)-thien-2-yl, 5-(4-fluoropyrazol-1
-yl)-thien-2-yl, 5-(1 -methyl-5- trifluoromethyl-(1
H)-pyrazol-3-yl)-thien-2-yl, 5-(1
-methyl-3-trifluoromethyl-(1 H)-pyrazol-
5-yl)-thien-2-yl,
5-(4-carboxy-1-methyl-5-methylthio-(1
H)-pyrazol-3-yl)-thien-2-yl, 5-(4- aminomethyl-1
-methyl-5-methylthio-(1 H)-pyrazol-3-yl)-thien-2-yl,
5-(isoxazol-3-yl)- thien-2-yl,
5-(isoxazol-4-yl)-thien-2-yl,
5-(isoxazol-5-yl)-thien-2-yl, 5-(5-
trifluoromethylisoxazol-3-yl)-thien-2-yl,
5-(oxazol-2-yl)-thien-2-yl, 5-(oxazol-4-yl)-thien-
2-yl, 5-(oxazol-5-yl)-thien-2-yl,
5-(2-methyloxazol-4-yl)-thien-2-yl,
5-(2-methyloxazol-5- yl)-thien-2-yl,
5-(isothiazol-3-yl)-thien-2-yl,
5-(isothiazol-4-yl)-thien-2-yl, 5-(isothiazol-5-
yl)-thien-2-yl,
5-(5-trifluoromethylisothiazol-3-yl)-thien-2-yl,
5-(thiazol-2-yl)-thien-2-yl, 5-
(thiazol-4-yl)-thien-2-yl,
5-(thiazol-5-yl)-thien-2-yl,
5-(2-methylthiazol-4-yl)-thien-2-yl, 5-
(2-methylthiazol-5-yl)-thien-2-yl, 5-([1
,2,3]-oxadiazol-4-yl)-thien-2-yl, 5-([1 ,2,3]-
thiadiazol-4-yl)-thien-2-yl,
5-(pyrimidin-2-yl)-thien-2-yl,
5-(pyrimidin-4-yl)-thien-2-yl , 5-
(pyrimidin-5-yl)-thien-2-yl ,
5-(2-methylthiopyrimidin-4-yl)-thien-2-yl , 5-([1
,3]-dioxolan-2- yl)-thien-2-yl, 3-([1
,3]-dioxolan-2-yl)-thien-2-yl thien-2-yl,
5-((3-chloro-5-(trifluoromethyl)-
pyridin-2-yl)-methyl)-thien-2-yl,
5-[3-chloro-5-(trifluoromethyl)-pyrid-2-ylsulfonyl]-th
ien-2- yl, 2-chlorothien-3-yl, 4-chlorothien-3-yl,
5-chlorothien-3-yl, 2-bromothien-3-yl, 4 -
bromothien-3-yl, 5-bromothien-3-yl,
2,5-dichlorothien-3-yl, 2,5-dibromothien-3-yl, 2,4,5-
trichlorothien-3-yl, 4-bromo-2,5-dichlorothien-3-yl,
2-chloro-5-methylsulfonylthien-3-yl,
2,5-dimethylthien-3-yl, 4-hydroxythien-3-yl,
2-phenylthien-3-yl, 4-phenyl-5-
(trofluoromethyl)-thien-3-yl and
2-methoxycarbonyl-4-phenyl-5-(trifluoromethyl)-thien-3
- 



yiIn compounds I, wherein Ar is a radical (G), Re is
preferably selected from H, halogen, Ci-C 4-alkyl and
fluorinated CrC 4-alkyl, more preferably from halogen,
Ci-C 4-alkyl and fluorinated CrC 4-alkyl and more
preferably from Ci-C 4-alkyl, specifically CH3. Rf is
preferably selected from halogen, d-C 4-alkyl and
fluorinated CrC 4-alkyl, more preferably from halogen,
specifically chlorine. j is preferably 0 or 1, in
particular 1. In case j is 1, Rf is preferably bound
at the 4- or in particular at the 5-position (relative
to the 3-position of Re) . In compounds I, wherein Ar
is a radical (G), n is specifically 0. Particularly
preferred Ar radicals (G) are selected from
benzo[b]thiophen-2-yl, benzo[b]thiophen-3-yl,
3-methyl-benzo[b]thiophen-2-yl,
5-methyl-benzo[b]thiophen-2-yl,
5-fluoro-3-methyl-benzo[b]thiophen-2-yl,
5-chloro-3-methyl-benzo[b]thiophen-2-yl and
5-bromo-3-methyl-benzo[b]thiophen-2-yl. In one
preferred embodiment, A is 1,3-phenylene. In this
case, the radicals R1, R2, R3, R4, E and Ar with its
variables Ra, Rb, Rc Rd, Re and Rf have the above
general or pre ferred meanings. In an alternatively
preferred embodiment, A is 1,4-phenylene. In this
case, the radicals R1, R2, R3, R4, E and Ar with its
variables Ra, Rb, Rc, Rd, Re and Rf have the above gen
eral or preferred meanings. However, Ra in this case
is preferably selected from the group consisting of
CrC 6-alkyl, CrC 6-hydroxyalkyl, Ci-C 6-alkoxy-Ci-C
6-alkyl, C2-C6- alkenyl, fluorinated C2-C6-alkenyl,
C3-C6-cycloalkyl, fluorinated C3-C6-cycloalkyl, CrC 6-
alkoxy, CrC6-hydroxyalkoxy,
Ci-C6-alkoxy-C-i-C6-alkoxy, Ci-C -alkylthio,
fluorinated Cr C6-alkylthio, CrC 6-alkylsulfinyl,
fluorinated CrC 6-alkylsulfinyl, CrC 6-alkylsulfonyl,
fluorinated CrC 6-alkylsulfonyl, phenylsulfonyl,
benzyloxy, phenoxy, where the phenyl radical in the 3
last-mentioned radicals may be unsubstituted or may
carry 1 to 3 substituents selected from Ci-C 4-alkyl,
fluorinated CrC 4-alkyl and halogen, CN, nitro, Cr
C6-alkylcarbonyl, fluorinated CrC 6-alkylcarbonyl, CrC
6-alkylcarbonylamino, fluorinated
d-Ce-alkylcarbonylamino, carboxy, NH-C(O)-NR 6R7,
NR6R7, NR6R7-CrC 6-alkylene, ONR6R7, where R6 and R7
are, independently of each other, H, Ci-C 4-alkyl,
fluorinated CrC 4-alkyl or Ci-C 4-alkoxy or may form,
together with N, a 4-, 5- or 6-membered saturated or
unsaturated ring, or is a saturated or unsaturated 3-
to 7-membered heterocyc lic ring comprising as ring
members 1, 2, 3 or 4 heteroatoms selected from N, O
and S and/or 1, 2 or 3 heteroatom-containing groups
selected from NR8, where R8 is as de fined above, SO,
SO and CO, and where the heterocyclic ring may carry
1, 2 or 3 substituents selected from hydroxy, halogen,
CrC 6-alkyl, fluorinated CrC 6-alkyl and CrC6-alkoxy.
More preferably, Ra in this case is selected from the
group consisting ofCrC 6-alkyl, Ci-C 6-hydroxyalkyl,
CrC 4-alkoxy, d-Q-alkoxy-d-Q-alkoxy, C2-C4- alkenyl,
fluorinated C2-C4-alkenyl, NR6R7, ONR6R7, Cr
C6-alkylene-NR 6R7, where R6 and R7 are independently
of each other H, Ci-C4-alkyl or or Ci-C4-alkoxy,
ureido (NHCONH2) C3-C6-cycloalkyl, fluorinated
C3-C6-cycloalkyl , acetyl, carboxyl, hydroxy, cyano,
nitro, benzoxy, methylsulfanyl, fluoromethylsulfanyl,
difluoromethylsulfanyl, trifluoromethylsulfanyl,
methylsulfonyl and one of the above-mentioned
saturated or unsaturated 3- to 7-membered heterocyclic
rings, in particular azetidin-1-yl, 2-
methylazetidinyl, 3-methoxyazetidinyl,
3-hydroxyazetidinyl, 3-fluoroazetidinyl, 2,2-
difluoroazetidin-1-yl, pyrrolidin-1-yl, pyrrol id
in-2-yI, pyrrolid in-3-y1, 2- and 3-
fluoropyrrolidin-1-yl, 2,2-difluoropyrrolidin-1-y
3,3-difluoropyrrolidin-1-yl, 2- and 3-
methylpyrrolidin-1-yl, 1-methylpyrrolidin-2-yl,
2,2-dimethylpyrrolidin-1-yl, 3,3-
dimethylpyrrolidin-1-yl, 2-oxo-pyrrolidin-1-yl, 2- and
3-trifluoromethylpyrrolidin-1-yl, 2-
oxo-oxazolidin-1-yl, piperidin-1-yl,
2-methylpiperidin-1-yl, 3-(2-fluoropiperidin-1-yl)-
phenyl, 3-((S)-2-fluoropiperidin-1-yl)-phenyl,
3-((R)-2-fluoropiperidin-1-yl)-phenyl, 3-
(2,2-difluoropiperidin-1-yl)-phenyl, piperazin-1-yl,
4-methylpiperazin-1-yl, morpholin-4- yl,
thiomorpholin-4-yl, 1-oxothiomorpholin-4-yl,
1,1-dioxothiomorpholin-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyrrol-3-yl, 1-methylpyrrol-2-yl, 1-methylpyrrol-3-yl,
pyrazol-1-yl, pyrazol-3- yl, pyrazol-4-yl,
1-methylpyrazol-4-yl, 4-fluoropyrazol-1-yl,
imidazol-1-yl, imidazol-2-yl, 1-methylimidazol-2-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, 2-methylthiazol-4-yl,
2-methylthiazol- 5-yl, [ 1 ,2,3]thazol-1-yl, [ 1
,2,4]triazol-1-yl, [ 1 ,2,3]thazol-2-yl, [ 1
,2,4]thazol-3-yl, [ 1 ,2,4]triazol-4-yl, 4-methyl-[1
,2,4]triazol-3-yl, 2-methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]- oxadiazol-2-yl, [ 1 ,2,4]-oxadiazol-3-yl, [ 1
,2,4]-oxadiazol-5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-1 -yl, tetrazol-5-yl, 2-methyltetrazol-5-yl,
1-methyltetrazol- 5-yl, furazan-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin- 5-yl and
2-methylpyrimidin-4-yl. Even more preferably, Ra in
this case is selected from the group consisting of
C1-C6- alkyl, Ci-C4-alkoxy, C2-C4-alkenyl,
C3-C6-cycloalkyl, fluorinated C3-C6- cycloalkyl,
ureido, acetyl, acetylamino, carboxyl, hydroxy, cyano,
nitro, benzoxy, trifluoromethylsul fanyl,
methylsulfonyl, azetidin-1-yl, 2-methylazetidinyl,
3-methoxyazetidinyl, 3- hydroxyazetidinyl,
3-fluoroazetidinyl, 2,2-difluoroazetidin-1-yl,
pyrrolidin-1-yl, pyrrolidin- 2-yl, pyrrolidin-3-yl, 2-
and 3-fluoropyrrolidin-1-yl,
2,2-difluoropyrrolidin-1-y 3,3-
difluoropyrrolidin-1-yl, 2- and
3-methylpyrrolidin-1-yl, 1-methylpyrrolidin-2-yl, 2,2-
dimethylpyrrolidin-1-yl, 3,3-dimethylpyrrolidin-1-yl,
2-oxo-pyrrolidin-1-yl, 2- and 3-
trifluoromethylpyrrolidin-1-yl, 2-oxo-oxazolidin-1-yl,
piperidin-1-yl, 2-methylpiperidin-1- yl,
3-(2-fluoropiperidin-1-yl)-phenyl,
3-((S)-2-fluoropiperidin-1-yl)-phenyl, 3-((R)-2-
fluoropiperidin-1 -yl)-phenyl,
3-(2,2-difluoropiperidin-1-yl)-phenyl, piperazin-1-yl,
4- methylpiperazin-1-yl, morpholin-4-yl,
thiomorpholin-4-yl, 1-oxothiomorpholin-4-yl,
1,1-dioxothiomorpholin-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyrrol-3-yl, 1-methylpyrrol-2-yl, 1-
methylpyrrol-3-yl, pyrazol-1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1-methylpyrazol-4-yl, 4-
fluoropyrazol-1-yl, imidazol-1-yl, imidazol-2-yl,
1-methylimidazol-2-yl, oxazol-2-yl, oxazol- 4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, 2-methylthiazol-4-yl,
2-methylthiazol-5-yl, [ 1 ,2,3]triazol-1 -yl, [ 1
,2,4]triazol-1 - yl, [ 1 ,2,3]triazol-2-yl, [ 1
,2,4]triazol-3-yl, [ 1 ,2,4]triazol-4-yl, 4-methyl-[1
,2,4]triazol-3-yl, 2- methyl-[1 ,2,3]triazol-4-yl, [ 1
,3,4]-oxadiazol-2-yl, [ 1 ,2,4]-oxadiazol-3-yl, [ 1
,2,4]-oxadiazol- 5-yl, [ 1 ,2,3]-oxadiazol-5-yl, [ 1
,3,4]-oxadiazol-2-yl, 5-methyl-[1
,3,4]-oxadiazol-2-yl, 5- methyl-[1
,2,4]-oxadiazol-3-yl, [ 1 ,2,3]thiadiazol-4-yl,
tetrazol-1-yl, tetrazol-5-yl, 2- methyltetrazol-5-yl,
1-methyltetrazol-5-yl, furazan-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, 4-methylpy i din-2-yl,
6-methylpyridin-2-yl, 5-bromopyridin-2-yl,
pyrimidin-2-yl, pyrimidin- 4-yl, pyrimidin-5-yl and
2-methylpyrimidin-4-yl. In this case, i.e. if A is
1,4-phenylene, preferred examples for Ar are in
particular the following: 3-methylphenyl,
3-ethylphenyl, 3-propylphenyl, 3-isopropylphenyl,
3-secbutylphenyl, 3-isobutylphenyl, 3-tert-butyl
phenyl, 3-(1 ,1-dimethylpropyl)-phenyl, 3-
vinylphenyl, 3-isopropenylphenyl, 3-methoxyphenyl,
3-ethoxyphenyl, 3-propoxyphenyl, 3-isopropoxyphenyl,
3-butoxyphenyl, 3-cyclopropylphenyl,
3-cyclobutylphenyl, 3- cyclopentylphenyl,
3-(2,2-difluorocyclopropyl)-phenyl, 3-(1 -hydroxy-1
-methylethyl)- phenyl,
3-(2-hydroxy-2-methylpropyl)-phenyl, 3-(cyanophenyl,
2,5-dimethylphenyl, 2,5- di-(trifluoromethyl)-phenyl,
3,5-di-(trifluoromethyl)-phenyl, 2,5-dimethoxyphenyl,
2- methoxy-5-methylphenyl,
2-methoxy-5-(trifluoromethyl)-phenyl, 3-acetylphenyl,
3- acetylaminophenyl, 3-carboxyphenyl, 3-cyanophenyl,
3-nitrophenyl, 3-hydroxyphenyl, 3-(O-benzyl)-phenyl,
3-(2-methoxyethoxy)-phenyl, 3-(CH2-N(CH3)2)-phenyl,
3-(NH-CONH 2)-phenyl, 3-(methylsulfanyl)-phenyl,
3-(fluoromethylsulfanyl)-phenyl, 3-
(difluoromethylsulfanyl)-phenyl,
3-(trifluoromethylsulfanyl)-phenyl,
3-(methylsulfonyl)- phenyl,
3-(N-methoxy-N-methyl-amino)-phenyl,
3-(methoxyamino)-phenyl, 3- (ethoxyamino)-phenyl,
3-(N-methylaminooxy)-phenyl, 3-(N,N-dimethylaminooxy)-
phenyl, 3-(azetidin-1-yl)-phenyl,
3-(2-methylazetidin-1-yl)-phenyl, 3-((S)-2-
methylazetidin-1-yl)-phenyl,
3-((R)-2-methylazetidin-1-yl)-phenyl,
3-(3-fluoroazetidin-1- yl)-phenyl,
3-(2,2-difluoroazetidin-1-yl)-phenyl,
3-(3-methoxyazetidin-1-yl)-phenyl, 3-(3-
hydroxyazetidin-1-yl)-phenyl,
3-(pyrrolidin-1-yl)-phenyl,
3-(pyrrolidin-2-yl)-phenyl, 3-
((S)-pyrrolidin-2-yl)-phenyl,
3-((R)-pyrrolidin-2-yl)-phenyl,
3-(pyrrolidin-3-yl)-phenyl, 3-
((S)-pyrrolidin-3-yl)-phenyl,
3-((R)-pyrrolidin-3-yl)-phenyl, 3-(pyrrolidin-1
-yl)-5- (trifluoromethyl)-phenyl,
5-(pyrrolidin-1-yl)-2-methoxyphenyl,
3-(pyrrolidin-1-yl)-4- methoxyphenyl, 5-(pyrrolidin-1
-yl)-2,4-difluorophenyl, 3-(pyrrolidin-1 -yl)-2,4-
difluorophenyl, 3-(2-fluoropyrrolidin-1 -yl)-phenyl,
3-((S)-2-fluoropyrrolidin-1 -yl)-phenyl,
3-((R)-2-fluoropyrrolidin-1 -yl)-phenyl,
3-(3-fluoropyrrolidin-1 -yl)-phenyl, 3-((S)-3-
fluoropyrrolidin-1 -yl)-phenyl,
3-((R)-3-fluoropyrrolidin-1 -yl)-phenyl, 3-(2,2-
difluoropyrrolidin-1-yl)-phenyl,
3-(3,3-difluoropyrrolidin-1-yl)-phenyl,
3-(2-methylpyrrolidin-1 -yl)-phenyl,
3-((S)-2-methylpyrrolidin-1 -yl)-phenyl, 3-((R)-2-
methylpyrrolidin-1 -yl)-phenyl,
3-(3-methylpyrrolidin-1 -yl)-phenyl, 3-((S)-3-
methylpyrrolidin-1 -yl)-phenyl,
3-((R)-3-methylpyrrolidin-1 -yl)-phenyl, 3-(1 -
methylpyrrolidin-2-yl)-phenyl, 3-((S)-1
-methylpyrrolidin-2-yl)-phenyl, 3-((R)-1 -
methylpyrrolidin-2-yl)-phenyl,
3-(1-methylpyrrolidin-3-yl)-phenyl, 3-((S)-1-
methylpyrrolidin-3-yl)-phenyl, 3-((R)-1
-methylpyrrolidin-3-yl)-phenyl, 3-(2,2-
dimethylpyrrolidin-1 -yl)-phenyl,
3-(3,3-dimethylpyrrolidin-1 -yl)-phenyl, 3-(2-
trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-((S)-2-trifluoromethylpyrrolidin-1 -yl)-phenyl, 3-
((R)-2-trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-(3-trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-((S)-3-trifluoromethylpyrrolidin-1 -yl)-phenyl,
3-((R)-3-trifluoromethylpyrrolidin-1 -yl)- phenyl,
3-(2-oxopyrrolidin-1-yl)-phenyl,
3-(2-oxo-oxazolidin-3-yl)-phenyl, 3-(piperidin-1-
yl)-phenyl, 3-(2-methylpiperidin-1-yl)-phenyl,
3-((S)-2-methylpiperidin-1-yl)-phenyl, 3-
((R)-2-methylpiperidin-1 -yl)-phenyl,
3-(2-fluoropiperidin-1 -yl)-phenyl, 3-((S)-2-
fluoropiperidin-1 -yl)-phenyl,
3-((R)-2-fluoropiperidin-1 -yl)-phenyl, 3-(2,2-
difluoropiperidin-1 -yl)-phenyl,
3-(piperazin-1-yl)-phenyl, 3-(4-methylpiperazin-1-yl)-
phenyl, 3-(morpholin-4-yl)-phenyl,
3-(morpholin-4-yl)-5-(trifluoromethyl)-phenyl, 5-
(morpholin-4-yl)-2-methoxyphenyl,
3-(morpholin-4-yl)-4-methoxyphenyl, 5-(morpholin-
4-yl)-2,4-difluorophenyl,
3-(morpholin-4-yl)-2,4-difluorophenyl,
3-(thiomorpholin-4-yl)- phenyl,
3-(1-oxo-thiomorpholin-4-yl)-phenyl, 3-(1
,1-dioxo-thiomorpholin-4-yl)-phenyl, 3-
(pyrrol-i-yl)-phenyl, 3-(pyrrol-2-yl)-phenyl,
3-(pyrrol-3-yl)-phenyl, 3-(1-methylpyrrol-2-
yl)-phenyl, 3-(1-methylpyrrol-3-yl)-phenyl,
3-(furan-2-yl)-phenyl, 3-(furan-3-yl)-phenyl,
3-(thiophen-2-yl)-phenyl, 3-(thiophen-3-yl)-phenyl,
3-(5-propylthien-2-yl)-phenyl, 3-
(pyrazol-i-yl)-phenyl, 3-(pyrazol-3-yl)-phenyl,
3-(pyrazol-4-yl)-phenyl, 3-(1-methyl-1 Hpyrazol-
4-yl)-phenyl, 3-(1-ethyl-1 H-pyrazol-4-yl)-phenyl,
3-(1-methyl-1 H-pyrazol-5-yl)- phenyl,
3-(4-fluoropyrazol-1-yl)-phenyl, 3-(1
H-imidazol-2-yl)-phenyl, 3-(imidazol-1-yl)- phenyl,
3-(1-methylimidazol-2-yl)-phenyl,
3-(oxazol-2-yl)-phenyl, 3-(oxazol-4-yl)-phenyl,
3-(oxazol-5-yl)-phenyl,
4-fluoro-3-(oxazol-4-yl)-phenyl,
3-(isoxazol-3-yl)-phenyl, 3- (isoxazol-4-yl)-phenyl,
3-(isoxazol-5-yl)-phenyl, 3-(thiazol-2-yl)-phenyl,
3-(thiazol-4-yl)- phenyl, 3-(thiazol-5-yl)-phenyl,
3-(2-methylthiazol-4-yl)-phenyl,
3-(2-methylthiazol-5-yl)- phenyl, 3-([1
,2,3]-triazol-1 -yl)-phenyl, 3-([1 ,2,4]-triazol-1
-yl)-phenyl, 3-([1 ,2,3]-triazol-2- yl)-phenyl,
3-(4H-[1 ,2,4]-triazol-3-yl)-phenyl, 3-([1
,2,4]-triazol-4-yl)-phenyl, 3-(2H- [ 1
,2,3]-triazol-4-yl)-phenyl, 3-(4-methyl-4H-[1
,2,4]-triazol-3-yl)-phenyl, 3-(2-methyl-2H- [ 1
,2,3]-triazol-4-yl)-phenyl, 3-([1
,3,4]-oxadiazol-2-yl)-phenyl, 3-(5-methyl-[1 ,3,4]-
oxadiazol-2-yl)-phenyl, 3-([1
,2,4]-oxadiazol-3-yl)-phenyl, 3-(5-methyl-[1
,2,4]-oxadiazol- 3-yl)-phenyl, 3-([1
,2,4]-oxadiazol-5-yl)-phenyl, 3-([1
,2,3]-oxadiazol-4-yl)-phenyl, 3- ([1
,2,3]-oxadiazol-5-yl)-phenyl, 3-([1
,2,3]-thiadiazol-4-yl)-phenyl, 3-(1 H-tetrazol-5-yl)-
phenyl, 3-(tetrazol-1-yl)-phenyl,
3-(2-methyl-2H-tetrazol-5-yl)-phenyl, 3-(1-methyl-1
Htetrazol- 5-yl)-phenyl, 3-furazan-3-yl-phenyl,
3-(pyrid-2-yl)-phenyl, 3-(pyrid-3-yl)-phenyl,
3-(pyrid-4-yl)-phenyl, 3-(pyrimidin-2-yl)-phenyl,
3-(pyrimidin-4-yl)-phenyl, 3-(2-
methylpyrimidin-4-yl)-phenyl,
3-(pyrimidin-5-yl)-phenyl, 5-bromopyridin-3-yl,
3-bromo-2-chloropyi din-5-yl, 4-methylpyridin-2-yl,
6-methylpyridin-2-yl, 4-(trifluoromethyl)-pyridin-
2-yl, 6-(trifluoromethyl)-pyridin-2-yl,
5-(trifluoromethyl)-pyridin-3-yl, 5-(pyrrolidin-1-yl)-
pyridin-3-yl, 3-(pyrrolidin-1-yl)-2-chloropyridin-5-yl
and 3-(morpholin-4-yl)-2- chloropyridin-5-yl.
Particularly preferred compounds I are those of
formulae I.a, l.b, l.c, l.d, l.e, l.f, l.g, l.h, l.i,
l.k, I.I, l.m, l.n, l.o, l.p, l.q, l.r, l.s and l.t,
wherein R1 and Ar have the above-defined meanings.
Preferred meanings of R1 and Ar are as defined above.
l.a l.b l.c l.e l.fg l.h l.i l.k .m l.nl.o Lp Examples
of preferred compounds which are represented by the
formulae l.q, l.r, l.s and l.t are listed in following
tables 1 to : Table 1 Compounds of the formula l.q in
which R4 is methyl and the combination of R1 and Ar
for a compound corresponds in each case to one row of
Table A Table 2 Compounds of the formula l.q in which
R4 is fluoromethyl and the combination of R1 and Ar
for a compound corresponds in each case to one row of
Table A Table 3 Compounds of the formula l.q in which
R4 is difluoromethyl and the combination of R1 and Ar
for a compound corresponds in each case to one row of
Table A Table 4 Compounds of the formula l.q in which
R4 is trifluoromethyl and the combination of R1 and Ar
for a compound corresponds in each case to one row of
Table ATable 5 Compounds of the formula l.r in which
R4 is methyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A 



Table 6 Compounds of the formula l.r in which R4 is
fluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 7 Compounds of the formula l.r in which R4 is
difluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 8 Compounds of the formula l.r in which R4 is
trifluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 9 Compounds of the formula l.s in which R3 is
methyl and the combination of R1 and Ar for a compound
corresponds in each case to one row of Table A Table
10 Compounds of the formula l.s in which R3 is
fluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 11 Compounds of the formula l.s in which R3 is
difluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 12 Compounds of the formula l.r in which R3 is
trifluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 13 Compounds of the formula l.t in which R3 is
methyl and the combination of R1 and Ar for a compound
corresponds in each case to one row of Table A Table
14 Compounds of the formula l.t in which R3 is
fluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 15 Compounds of the formula l.t in which R3 is
difluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Table 16 Compounds of the formula l.t in which R3 is
trifluoromethyl and the combination of R1 and Ar for a
compound corresponds in each case to one row of Table
A Examples of preferred compounds which are
represented by the formulae I .a, l.b, l.c, l.d, l.e,
l.f, l.g, l.h, l.i, l.k, I.I, l.m, l.n, l.o, l.p, l.q,
l.r, l.s and l.t are the individual compounds listed
above, where the variables Ar and R1 have the meanings
given in one row of table A. Table ATRISUBSTITUTED
1.2.4-TRIAZOLES The present invention relates to
3-aniline-5-aryl triazole derivatives and analogues or
pharmaceutically acceptable salts thereof, processes
for preparing them, pharmaceutical compositions
containing them and their use in therapy. The
invention particularly re lates to positive allosteric
modulators of nicotinic acetylcholine receptors, such
positive allosteric modulators having the capability
to increase the efficacy of nicotinic receptor
agonists. BACKGROUND PRIOR ART EP 1044970 describes
3-alkylamino-l,2,4-triazoles as neuropeptide Y
receptor ligands. The paper by Makara G.M., et al.
(Organic Letters (2002) Vol.4 (10); 1751-1754) d e
scribes the solid-phase synthesis of
3-alkylamino-l,2,4-triazoles and exemplifies the
unsuccessful synthesis of iV-(4-methoxyphenyl)-
1-methyl-5(4-methylphenyl)- IH-1,2,4- triazol-3-amine
[CAS No: 433710-55-5] and is silent about potential
therapeutic appli cations of this compound, in
particular about its use as a positive allosteric
modulator of the a7 nicotinic acetylcholine receptor.
Chen Chen et al., in Bioorganic & Medicinal Chemistry
Letters 11 (2001) 3165-3168 describes the synthesis of
l-alkyl-3-amino-5-aryl-l H-[l,2,4]triazoles, in
particular iV-(2-methoxyrhenyl)-
l-methyl-5-(2,4-dichlorophenyl)-l H-
1,2,4-triazol-3-amine, and their use as
corticotropin-releasing factor- 1 (CRPl) antagonist.
BACKGROUND OF THE INVENTION Cholinergic receptors
normally bind the endogenous neurotransmitter
acetylcholine (ACh), thereby triggering the opening of
ion channels. ACh receptors in the mammal ian central
nervous system can be divided into muscarinic (mAChR)
and nicotinic (nAChR) subtypes based on the agonist
activities of muscarine and nicotine, respec tively.
The nicotinic acetylcholine receptors are ligand-gated
ion-channels containing five subunits. Members of the
nAChR subunit gene family have been divided into two
groups based on their amino acid sequences; one group
containing so-called b subunits, and a second group
containing a subunits. Three kinds of a subunits, a7,
a8 and a9, have been shown to form functional
receptors when expressed alone and thus are pre sumed
to form homooligomeric pentameric receptors. An
allosteric transition state model of the nAChR has
been developed that involves at least a resting state,
an activated state and a "desensitized" closed channel
state, a process by which receptors become insensitive
to the agonist. Different nAChR ligands can stabilize
the conformational state of a receptor to which they
preferentially bind. For example, the agonists ACh and
(-)-nicotine respectively stabilize the active and
desen sitized states. Changes of the activity of
nicotinic receptors has been implicated in a number of
dis eases. Some of these, for example myasthenia
gravis and autosomal dominant nocturnal front lobe
epilepsy (ADNFLE) are associated with reductions in
the activity of nico tinic transmission either because
of a decrease in receptor number or increased
desensitization. Reductions in nicotinic receptors
have also been hypothesized to mediate cognitive
deficits seen in diseases such as Alzheimer's disease
and schizophrenia. The effects of nicotine from
tobacco are also mediated by nicotinic receptors and
since the effect of nicotine is to stabilize receptors
in a desensitized state, an increased activ ity of
nicotinic receptors may reduce the desire to smoke.
Compounds which bind nAChRs have been suggested for
the treatment of a range of disorders involving
reduced cholinergic function such as learning deficit,
cognition deficit, attention deficit or memory loss.
Modulation of a7 nicotinic receptor activity is
expected to be beneficial in a number of diseases
including Alzheimer's disease, Lewy Body Dementia,
Attention Deficit Hyperactivity Disorder, anxiety,
schizophrenia, ma nia, manic depression, Parkinson's
disease, Huntington's disease, Tourette's syndrome,
brain trauma or other neurological, degenerative or
psychiatric disorders in which there is loss of
cholinergic synapses, including jetlag, nicotine
addiction, pain. However, treatment with nicotinic
receptor agonists which act at the same site as ACh is
problematic because ACh not only activates, but also
blocks receptor activity through processes which
include desensitization and uncompetitive blockade.
Furthermore, prolonged activation appears to induce a
long-lasting inactivation. Therefore, agonists of ACh
can be expected to reduce activity as well as enhance
it. At nicotinic receptors in general, and of
particular note at the a7-nicotinic receptor,
desensitization limits the duration of action of an
applied agonist. DESCRIPTION QF THE INVENTION We have
surprisingly found that certain novel compounds can
increase the efficacy of agonists at nicotinic
acetylcholine receptors (nAChR). Compounds having this
type ofaction (hereinafter referred to as "positive
allosteric modulators") are likely to be p ar
ticularly useful for treatment of conditions
associated with reductions in nicotinic transmission.
In a therapeutic setting such compounds could restore
normal interneuronal communication without affecting
the temporal profile of activation. In addition,
positive allosteric modulators are not expected to
produce long-term inactivation of receptors as may
occur at prolonged application of agonists. Positive
nAChR modulators of the present invention useful for
treatment or prophylaxis of psychotic disorders,
intellectual impairment disorders or diseases or
conditions in which modulation of the a7 nicotinic
receptor is beneficial. The present invention concerns
3-aniline-5-aryl triazole derivatives having positive
allosteric modulator properties, in particular
increasing the efficacy of agonists at the a7
nicotinic receptor. The invention further relates to
methods for their preparation and pharmaceutical
compositions comprising them. The invention also
relates to the use of 3-aniline-5-aryl triazole
derivatives for the manufacture of a medicament for
the treat ment or prophylaxis of psychotic disorders,
intellectual impairment disorders or dis eases or
conditions in which modulation of the a7 nicotinic
receptor is beneficial. The compounds of the present
invention differ structurally from the prior art com
pounds and pharmacologically by their activity as
positive allosteric modulators of the a7 nicotinic
acetylcholine receptor. The present invention relates
to a compound according to formula (I) including all
stereochemical^ isomeric forms thereof, wherein Z is
C^alkyl or alkyl substituted with one or more
substituents independently se lected from the group
consisting of hydroxy, cyano, C1-6alkyl-O-,
R1R2N-Cf=O)-, R7-O-C(=O)-NR 8-, R10-O-C(=O)-,
R3-C(=O)-NR 4-, HO-N-C(=NH>, halo, oxo, polyhaloCi
-6aIkyl and Het;-AQ is phenyl, pyridinyl, indolinyl,
benzodioxolyl, 1,4-benzodioxanyl, benzofuranyl,
2,3-dihydrobenzofuranyI, isoxazolyl, oxazolyl,
thiazolyl, isothiazolyl, pyrimidinyl, or pyridazinyl,
wherein each radical is optionally substituted with
one, two or three substituents each independently
selected from the group consisting of halo, hydroxyl,
cyano, C1-6alkyl, C1-6alkyl-O-, Ci-6alkylthio,
C1-6alkyl-O-C(=O)-, HO-C(=O)-C 1-6alkyl-, Het,
rolyhaloC 6alkyl, HO-Ci -6alkyl-, polyhaloC
1-6alkyl-O-, amino, amino-Ci.galkyl-, Ci.galkyl-S^O^-,
mono -or di(Ci -6alkyl)amino, formylamino,
Ci-6alkyl-C(=O)-NR n - and R12R13N-C(=O)-; L is
Ci-6alkyl optionally substituted with one or where
possible two or more substitu ents each independently
selected from the group consisting of halo,
Ci^alkyl-O-, Ci-6alkylthio, Ci-6aIkyl-O-C(=O)-,
rolyhaloCi. 6alkyl and polyhaloC 1-6alkyl-O-; or is
C3-6cycloalkyl, phenyl, pyrimidinyl, pyridinyl,
pyrimidazolyl, pyridazinyl, tetrahydropyranyl,
imidazothiazolyl, benzodioxolyl, indolinyl,
isoindolinyl, benzofuranyl, quinolinyl, isoquinolmyl,
benzoxazolyl, 5,6,7,8,-tetrahydroquinolinyl,
5,6,7,8,-tetrahydroisoquinolinyl,
2,3-dihydropyrrolopyridinyl, furopyridinyl,
2,3-dihydrobenzofuranyl, benzodioxanyl,
dihydrofuropyridinyl, 7-azaindolinyl, and
3,4-dihydro-2H-l,4-benzoxazinyl ; wherein each of the
aforementioned radicals is optionally substituted with
one or two or more substituents, each substituent
being independently selected from the group consisting
of halo, hydroxyl, cyano, C1-6alkyl, C1-6alkyl-O-,
C1-6alkylthio, C1-6alkyl-O-C(=O)-, HO-C(=O)-Ci
-6alkyl-, Het1, polyhaloCi.galkyl, HO-Ci - alkyl-,
polyhaloC^alkyl-O-, amino, amino-Ci-ealkyl-,
Ci-6alkyl-S(=O) 2-, mono -or di(Ci. 6alkyl)amino,
formylamino, C1-6alkyl-C(=O)-NR 14-, R15R15N-Cf=O)-,
morpholinyl, CH3O-C1-6alkyl-NH-, HO-C, -5alkyl-NH-,
benzyloxy, C3-6cycloalkyl, Ca^cycloalkyl-NH-,
C3-6cycloaIkyl- C1-6alkyl-NH-, polyhaloC
]-6alkyl-C(=O)-NR 14-, C1-6alkyl-C(=O)-, and
C,-6alkyl-OC,- 6alkyl-; R1 and R2 each independently
represent hydrogen, Ci.galkyl, C3-6cycloalkyl,
C1-4alkyl-O-C 1-6alkyl, Het2, HO-C].6alkyl, polyhaloC
]-6alkyl, C3-6cycloalkyl substi tuted with C1-4alkyl,
Q . CycIoalkylCi- alkyl, dimethylamino-Ci -4alkyl or
2-hydroxycyclopentan-l-yl; or R1 and R2 taken together
with the nitrogen atom to which they are attached form
a heterocyclic radical selected from the group
consisting of pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl and pyrazolidinyl ;
wherein said hetero cyclic radical is optionally
substituted with 1, 2 or 3 substituents each
independently selected from the group consisting of
halo, hydroxy, amino, cyano and Ci^alkyl;R3 represents
hydrogen, C1-6alkyl, C3.6cycloa]kyl, Het3 or
substituted with one or more substituents selected
from the group consisting of hydroxy, cyano,
Ci-4alkyl-O- and Het4; R4 and R8 each independently
represent hydrogen, C1-6alkyl, or Cs.gcycloalkyl ;
wherein each of these alkyl-radicals may be
substituted with one or more substitu ents selected
from the group consisting of hydroxy, cyano, and
C]-4alkyl-O-; R6 represents hydrogen, Cj-ealkyl, or
where Q represents phenyl, R6 may also be a
C2-ealkanediyl attached to said phenyl ring to form
together with the nitrogen to which it is attached and
said phenyl ring a fused bicyclic ring system
containing 9 to 10 ring atoms such as indolinyl or
tetrahydroquinolinyl, each optionally substituted with
trifluoromethyl; R7 and R10 each independently
represent hydrogen, Q-galkyl, or C3-6cycloalkyl ;
wherein each of these alkyl-radicals may be
substituted with one or more substitu ents selected
from the group consisting of hydroxy, cyano,
Q^alkyl-O-, Het4 and NH2-C(CH 3)=N-; R1 1 and R14 each
independently represents hydrogen, C alky!, or C3
6cycloalkyl ; wherein each of these alkyl-radicals may
be substituted with one or more substitu ents selected
from the group consisting of hydroxy, cyano and
Ci^alkyl-O-; R12 and R13 each independently represent
hydrogen, Ci- alkyl, or C - CyCIoalkyl ; wherein each
of these alkyl-radicals may be substituted with one or
more substitu ents selected from the group consisting
of hydroxy, cyano or C1-4alkyl-O-; or R12 and R13
taken together with the nitrogen atom to which they
are attached may form a 



heterocyclic radical selected from the group
consisting of pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl and pyrazolidinyl ;
wherein said heterocyclic radical is optionally
substituted with 1, 2 or 3 substituents each
independently selected from the group consisting of
halo, hydroxy, amino, cyano, Ci^alkyl or polyhaloCi
-6alkyl; R15 and R1 each independently represent
hydrogen, C1-6alkyl, or Cs^cycloalkyl ; wherein each
of these alkyl-radicals may be substituted with one or
more sub stituents selected from the group consisting
of hydroxy, cyano and C^alkyl-O-; or R15 and R16 taken
together with the nitrogen atom to which they are
attached may form a heterocyclic radical selected from
the group consisting of pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl or
pyrazolidinyl ; wherein said heterocyclic radical is
optionally substituted with 1, 2 or 3 substituents
each independently selected from the group consisting
of halo, hydroxy, amino, cyano, Cj-ealkyl and
polyhaloC ]-6alkyl; Het and Het 1 each independently
represent piperidinyl, piperazinyl, pyrrolidinyl, mor
pholinyl, imidazolyl, oxazolyl, oxadiazolyl,
thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl
or pyrazolyl ; wherein each radical is optionally
substituted with 1, 2 or 3 substituents, each
substituent being independently selected from the
group consisting of halo, hydroxy, amino, cyano,
Ci-6alkyl and polyhaloC ]-6alkyl; Het2 represents
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
imidazolyl, oxa zolyl, oxadiazolyl, thiazolyl,
isoxazolyl, isothiazolyl, thiomorpholinyl, pyrazolyl
or tetrahydrofuranyl ; wherein each radical is
optionally substituted with 1, 2 or 3 substituents,
each substituent being independently selected from the
group con sisting of halo, hydroxy, amino, cyano,
C1-6alkyl and polyhaloQ-salkyl; Het3 represents
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
imidazolyl, oxa zolyl, oxadiazolyl, thiazolyl,
isoxazolyl, isothiazolyl, thiomorpholinyl or pyrazolyl
; wherein each radical is optionally substituted with
1, 2 or 3 substituents, each substituent being
independently selected from the group consisting of
halo, hydroxy, amino, cyano, C - l yl and polyhaloC
1-6alkyl; Het4 represents piperidinyl, piperazinyl,
pyrrolidinyl, morpholinyl, imidazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl,
thiomorpholinyl or pyra zolyl ; wherein each radical
is optionally substituted with 1, 2 or 3 substituents,
each substituent being independently selected from the
group consisting of halo, hydroxy, amino, cyano or
Ci^alkyl; an iV-oxide, a pharmaceutically acceptable
addition salt, a solvate, or a quaternary amine
thereof; provided said compound is not
Lf-(2-methoxyphenyl)-l-methyl-5-(2,4-dichlorophenyl)-
IH- 1,2,4-triazol-3-amine. The present invention
relates in particular to a compound according to
formula (I)including all stereochemically isomeric
forms thereof, wherein Z is Ci-6alkyl or Ci^alkyl
substituted with one or more substituents
independently selected from the group consisting of
hydroxy, cyano, C1-OaIlCyI-O-, R1R2N-Cf=O)-,
R7-O-C(=O)-NR 8-, RI0-O-C(=O)- and R3-C(=O)-NR 4-; Q
is phenyl, pyridinyl, indolinyl, benzodioxolyl,
1,4-benzodioxanyl, benzofuranyl,
2,3-dihydrobenzofuranyl, isoxazolyl, oxazolyl,
thiazolyl, isothiazolyl, pyrimidinyl, or pyridazinyl ;
wherein each radical is optionally substituted with
one, two or three substituents each independently
selected from the group consisting of halo, hydroxyl,
cyano, CI-6alkyl, Q .6alkyl-O-, Ci-6alkylthio,
C1-6alkyl-O-C(=O)-, HO-C(=O)-Ci -6alkyl-, Het,
polyhaloC ]-6alkyl, HO-Q-ealkyl-, poIyhaloCi^alkyl-O-,
amino, amino-Ci. alkyl-, mono -or di(Ci-ealkyi)amino,
formylamino, C1-6alkyl-C(=O)-NR 1]- and
R12R13N-C(=O)-; L is Ci^alkyl optionally substituted
with one or where possible two or more substitu ents
each independently selected from the group consisting
of halo, C^alkyl-O-, C1-6alkylthio,
C]-6alkyl-O-C(=O)-, polyhaloC ]-6alkyl and polyhaloCi
-6alky]-O-; or is C3.6cycloalkyl, phenyl, pyrimidinyl,
pyridinyl, pyrimidazolyl, pyridazinyl,
tetrahydropyranyl, imidazothiazolyl, benzodioxolyl,
indolinyl, isoindolinyl, benzofu ranyl, quinolinyl,
isoquinolinyl, benzoxazolyl, 5,6,7,
8,-tetrahydroquinolinyl,
5,6,7,8,-tetrahydroisoquinolinyl,
2,3-dihydropyrrolopyridinyl, furopyridinyl, or
2,3-dihydrobenzofuranyl ; wherein each of the
aforementioned radicals is optionally substituted with
one or two or more substituents, each substituent
being independ ently selected from the group
consisting of halo, hydroxyl, cyano, C^alkyl,
C]-6alkyl-O-, Ci-6alkylthio, d .6alkyl-O-C(=O)-,
HO-CC=O)-C1-6alkyl-, Het 1, polyhaloCi- 6aIkyl, HO-C
1-6alkyl-, poIyhaloC^alkyl-O-, amino, amino-C
1-6alkyl-, Ci- alkyl-S(=O) 2-, mono -or di(Ci
-6alkyl)amino, formylamino, C,. 6alkyl-C(=O)-NR 14-,
and R15R16N-C(=O)-; R1 and R2 each independently
represent hydrogen, Q^alkyl, C3-6cycloalkyl,
C1-4aIkyl-O-Ci. 6alkyl or Het2; or R1 and R2 taken
together with the nitrogen atom towhich they are
attached form a heterocyclic radical selected from the
group consist ing of pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl and
pyrazolidinyl ; wherein said heterocyclic radical is
optionally substituted with 1, 2 or 3 substituents
each independently selected from the group consisting
of halo, hydroxy, amino, cyano, Q-ealkyl and
polyhaloQ- alkyl; R3 represents hydrogen, C^alkyl,
Cs^cycloalkyl, Het3 or C^alkyl substituted with one or
more substituents selected from the group consisting
of hydroxy, cyano, CM alkyl-O- and Het4; R4 and R8
each independently represent hydrogen, Ci-6alkyl, or
C3-6cycloalkyl ; wherein each of these alkyl-radicals
may be substituted with one or more substitu ents
selected from the group consisting of hydroxy, cyano
and C1-4alkyl-O-; R6 represents hydrogen, Ci^alkyl, or
where Q represents phenyl, R6 may also be a
C2-6alkanediyl attached to said phenyl ring to form
together with the nitrogen to which it is attached and
said phenyl ring a fused bicyclic ring system
containing 9 to 10 ring atoms such as indolinyl or
tetrahydroquinolinyl; R7 and R10 each independently
represent hydrogen, or C3-6cycloalkyl ; wherein each
of these alkyl-radicals may be substituted with one or
more substitu ents selected from the group consisting
of hydroxy, cyano, Ci-4alkyl-O- and Het4; R1 1 and R14
each independently represent hydrogen, C alky!, or
C3-6cycloalkyl ; wherein each of these alkyl-radicals
may be substituted with one or more substitu ents
selected from the group consaisting of hydroxy, cyano
and C1-4alkyl-O-; R12 and R13 each independently
represent hydrogen, C].6alkyl, or C -6CyCIoalkyl ;
wherein each of these alkyl-radicals may be
substituted with one or more substituents selected
from the group consisting of hydroxy, cyano or
C^alkyl-O-; or R12 and R13 taken together with the
nitrogen atom to which they are attached may form a
heterocyclic radical selected from the group
consisting of pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl and pyrazolidinyl ;
wherein said hetero cyclic radical is optionally
substituted with 1, 2 or 3 substituents each
independently selected from the group consisting of
halo, hydroxy, amino, cyano, C ]-6alkyl or polyhaloCi
-6alkyl;R15 and R16 each independently represent
hydrogen, Cj-ealkyl, or C3-6cycloaIkyl ; wherein each
of these alkyl-radicals may be substituted with one or
more substituents selected from the group consisting
of hydroxy, cyano and C alkyl-O-; or R15 and R16 taken
together with the nitrogen atom to which they are
attached may form a heterocyclic radical selected from
the group consisting of pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl or
pyrazolidinyl ; wherein said heterocyc lic radical is
optionally substituted with 1 2 or 3 substituents each
independently se lected from the group consisting of
halo, hydroxy, amino, cyano, C1-6alkyl and polyhaloC
1-6alkyl; Het and Het 1 each independently represent
piperidinyl, piperazinyl, pyrrolidinyl, mor pholinyl,
imidazolyl, oxazolyl, oxadiazolyl, thiazolyl,
isoxazolyl, isothiazolyl, thio morpholinyl or
pyrazolyl ; wherein each radical is optionally
substituted with 1, 2 or 3 substituents, each
substituent being independently selected from the
group consisting of halo, hydroxy, amino, cyano,
Cj-ealkyl and polyhaloC 1-6alkyl; Het2 represents
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
imidazolyl, oxa zolyl, oxadiazolyl, thiazolyl,
isoxazolyl, isothiazolyl, thiomorpholinyl or pyra
zolyl ; wherein each radical is optionally substituted
with 1, 2 or 3 substituents, each substituent being
independently selected from the group consisting of
halo, hydroxy, amino, cyano, C1-6alkyl and polyhaloC
1-6alkyl; Het3 represents piperidinyl, piperazinyl,
pyrrolidinyl, morpholinyl, imidazolyl, ox a zolyl,
oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl,
thiomorpholinyl or pyrazolyl ; wherein each radical is
optionally substituted with 1, 2 or 3 substituents,
each substituent being independently selected from the
group consisting of halo, hydroxy, amino, cyano, C -
alkyl and Het4 represents piperidinyl, piperazinyl,
pyrrolidinyl, morpholinyl, imidazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl,
thiomorpholinyl or pyra zolyl ; wherein each radical
is optionally substituted with 1, 2 or 3 substituents,
each substituent being independently selected from the
group consisting of halo, hydroxy, amino, cyano or C
alky!; an iV-oxide, a pharmaceutically acceptable
addition salt, a solvate, or a quaternary amine
thereof ; provided that said compound is
not-(2-methoxyphenyl)-l-methyl-5-(2,4-dichlorophenyI)-
lH-l,2,4-triazol-3-amine, and iV-(4-methoxyphenyl)-
1-methyl-5-(4-methylphenyl)- 1H-1,2,4-triazol-3-amine.
A particular compound according to the present
invention is a compound according to formula (I)
including all stereochemical^ isomeric forms thereof,
wherein Z is Ci-ealkyl or Ci-ealkyl substituted with
one or more substituents independently selected from
the group consisting of hydroxy, cyano, Ci.ealkyl-O-,
R1R2N-Cf=O)-, R7-O-C(=O)-NR 8-, R10-O-C(=O)-,
R3-C(=O)-NR 4- H0-N-C(=N H)-, halo, oxo,
polyhaloCi^alkyl and Het; Q is phenyl, pyridinyl,
benzodioxolyl, wherein each radical is optionally
substituted with one, two or three substituents each
independently selected from the group con sisting of
halo, cyano, Ci-6alkyl, Ci- alkyl-O-, polyhaloC]
6alkyl, polyhaloC 1-6alkyl-O-, and mono -or di(Ci.
alkyl)amino; L is phenyl, pyridinyl, benzodioxolyl,
indolinyl, quinolinyl, 2,3-dihydropyrrolopyridinyl,
furopyridinyl, benzodioxanyl, dihydrofuropyridinyl,
7-azaindolinyl, 3,4-dihydro-2 H-l,4-benzoxazinyl ;
wherein each radical is optionally substituted with
one or two or more substituents, each substituent
being independently selected from the group consisting
of halo, cyano, C alky!, Ci- alkyl-O-, polyhaloC].
6alkyl, HO-C].6alkyl-, polyhaloCi. alkyl-O-, amino-Ci.
alkyl-, mono -or di(Ci -6alkyl)- amino,
R15RI6N-C(=O)-, morpholinyl, CH3O-C, -6alkyl-NH-, HO-C
]-6alkyl-NH-, benzyloxy, C3-6cycloalkyl,
C3-6cycloalkyl-NH-, C3. cycloalkyl-C 1-6alkyl-NH-,
polyhaloC 1-6alkyl-C(=O)-NR 14 -, C1-6alkyl-C(=O)-,
and C1-6alkyl-O- C1-6alkyl-; R1 and R2 each
independently represent hydrogen, C1-6alkyl,
C3-6cycloalkyl, C1-4alkyl-O-Ci -6alkyl, Het2, HO-Ci
-6alkyl, polyhaloC 1-6alkyl, C3-6cycloalkyl substi
tuted with Ci^alkyl, C CycloalkylCj-ealkyl,
dimethyIamino-C 1-4alkyl or 2-hydroxycyclopentan-l-yl;
or R1 and R2 taken together with the nitrogen atom to
which they are attached form a heterocyclic radical
selected from the group consisting of pyrrolidinyl,
and morpholinyl; R represents hydrogen, C^alkyl, C -
CyClOaIkVl, or Het ; R and R each independently
represent hydrogen or C1-6alkyl; R6 represents
hydrogen, or where Q represents phenyl, R6 may also be
a C2-6alkanediyl attached to said phenyl ring to form
together with the nitrogen to which it is attached and
said phenyl ring indolinyl substituted with
trifluoromethyl; R7 and R10 each independently
represent Ci-6alkyl or C3.6cycloalkyl; R1' and R14
each independently represents hydrogen or Ci-ealkyl;
R15 and R16 each independently represent hydrogen or
Ci- alkyl; or R15 and R16 taken together with the
nitrogen atom to which they are attached may form
pyrrolidinyl; Het and Het 1 each independently
represent oxazolyl optionally substituted with
C1-5alkyl; Het2 represents tetrahydrofuranyl; Het3
represents oxazolyl; an iV-oxide, a pharmaceutically
acceptable addition salt, a solvate, or a quaternary
amine thereof. More particular a compounds according
to the present invention is a compounds ac cording to
formula (I)including all stereochemically isomeric
forms thereof, wherein Z is Ci_6alkyl substituted with
hydroxy, R1R2N-CC=O)-, R3-C(=O)-NR 4- ; Q is phenyl,
pyridinyl, or benzodioxolyl ; wherein each radical is
optionally substituted with one, two or three
substituents each independently selected from the
group con sisting of halo, Ci-ealkyl, Ci^alkyl-O-,
polyhaloCi -6alkyl, polyhaloCi. alkyl-O, and mono -or
di(Ci -6alkyl)amino; L is phenyl, pyridinyl,
benzodioxolyl, indolinyl, 2,3-dihydropyrrolopyridinyl,
furopyridinyl, benzodioxanyl, dihydrofuropyridinyl,
7-azaindolinyl, or 3,4-dihydro-2H-l,4-benzoxazinyl ;
wherein each radical is optionally substituted 



with one or two or more substituents, each substituent
being independently selected from the group consisting
of halo, C^alkyl, Ct.galkyl-O-, HO-Ci- alkyl-, mono
-or di(Ci. 6alkyl)amino, Cs^cycloalkyl, C
-6CyClOaIkVl-NH-, C3-6cycloalkyl- C 6alkyl-NH-, and d
.6alkyl-O- Ci-6alkyl-; R1 and R2 each independently
represent hydrogen, C ealkyi, or C3.6Cycloalkyl; R3
represents Ci- a]kyl; R4 represents hydrogen or
Ci-ealkyl; R6 represents hydrogen; an iV-oxide, a
pharmaceutically acceptable addition salt, a solvate,
or a quaternary amine thereof. Still a more particular
compound according to the present invention is a
compound according to formula (I) including all
stereochemically isomeric forms thereof, whereinZ is
hydroxyC 2-3alkyl or R1R2N-C(=O)-C 1-3alkyl; Q is
phenyl, or pyridinyl ; wherein each radical is
optionally substituted with one, two or three
substituents each independently selected from the
group consisting of halo, Ci-ealkyl, C]-6alkyl-O-,
polyhaloCi^alkyl, polyhaloCi^alkyl-O-, and mono -or
diCCi- alkylJamino, or 2,2-difluoro-
1,3-benzodioxol-5-yl; L is phenyl, pyridinyl,
indolinyl, 2,3-dihydropyrrolopyridinyl, benzodioxanyl,
dihydrofuropyridinyl, 7-azaindolinyl, or
3,4-dihydro-2H-l,4-benzoxazinyl ; wherein each radical
is optionally substituted with one or two or more
substituents, each substituent being independently
selected from the group consisting of fluoro, chloro,
C1-2alkyl, C]-2alkyl-O-, mono -or di(Ci-2alkyl)amino,
cyclopropyl, cyclopropyl-NH-, cyclopropylmethyl-NH-,
and methyl- O-methyl-; R1 and R2 each independently
represent hydrogen, Ci-2alkyl, or C3-5cycloalkyl; R6
represents hydrogen; an iV-oxide, a pharmaceutically
acceptable addition salt, a solvate, or a quaternary
amine thereof. According to a particular embodiment of
the invention, Z is selected from the group of
hydroxyethyl; 2-hydroxypropyl ;
isopropylmethyl-NH-C(=O)- ; methyl-NH-C(=O)-methyl;
ethyl-NH-C(=O)-methyl ; dimethylamino-C(=O)-ethyl-;
pyrrolidinyl-C(=O)-ethyl-;
isopropylamino-C(=O)-methyl- ; and
isoxazolecarboxamide- propyl wherein said isoxazole
ring is optionally substituted with methyl According
to another particular embodiment of the invention, Q
is 2,2-difluoro- 1,3- benzodioxol-5-yl. According to
another particular embodiment of the invention, L is a
selected from the group consisting of phenyl,
pyridinyl, or 1,4-benzodioxanyl ; wherein said L is
option ally substituted with one or more methyl or
ethylamino substituents. In particular L is selected
from 1,4-benzodioxanyl and pyridinyl ; all of the
aforementioned radicals, more in particular
4-pyridinyl, are substituted with one methyl or one
ethylamino substituent. Exemplary compounds according
to the present invention are-
(S)-5-[2-(ethylamino)-4-pyridinyl3-a-methyl-3-[(3,4,5-
trifluorophenyl)amino]-l H- 1,2,4-triazole- 1-ethanol,
- 3-[(2,2-difluoro-l,3-benzodioxol-5-yl)amino]-
-dimethyl-5-(4-pyridinyl)-l H- 1,2,4-triazole-
1-propanamide, - 3-[(2,2-difluoro-
1,3-benzodioxol-5-yl)amino]-
-ethyl-5-(2-methyl-4-pyridinyl)- IH- 1,2,4-triazole-
1-acetamide, - 3-[(2,2-difluoro-
1,3-benzodioxol-5-yl)armno]-
,iV-dimethyl-5-(2-methyl-4- pyridinyl)- IH-
1,2,4-triazole- 1-propanamide, -
-(cyclopropylmethyl)-3-[(2,2-difluoro-l,3-benzodioxol-
5-yl)amino]-5-(2-methyl- 4-pyridinyl)-
IH-1,2,4-triazole- 1-acetamide, including all
stereochemically isomeric forms thereof, an -oxide, a
pharmaceutically acceptable addition salt, a solvate,
or a quaternary amine thereof. Other exemplary
compounds according to the present invention are -
5-(2,3-dihydro-l,4-benzodioxin-6-yl)-
-methyl-3-[[3-(trifluoromethyl)phenyl]- amino]-1H-
1,2,4-triazole- 1-acetamide, -
5-(2,3-dihydro-l,4-benzodioxin-6-yl)-
-(l-methylethyl)-3-[[3-(trifluoromethyl)-
phenyl]amino]- IH- 1,2,4-triazole- 1-acetamide, -
5-(4-pyridinyl)-3-[[3-(trifluoromethyl)phenyl]
amino]-1H-1,2,4-triazole- 1-ethanol, -
5-(2,3-dihydro-l,4-benzodioxin-6-yl)-3-[[3-(trifluorom
ethyl)phenyl]amino]-l H- 1,2,4-triazole- 1-ethanol, -
5-(2-chloro-4-pyridinyl)-3-[[3-(trifluoromethyl)phenyl
]amino]- IH- 1,2,4-triazole- 1- ethanol, - iV,
-dimethyl-5-(4-pyridinyl)-3-[[3-(trifluoromethyl)pheny
l]amino]-l H-l,2,4- triazole- 1-propanamide, -
5-(2,3-dihydro- 1,4-benzodioxin-6-yl)-
-dimethyl-3-[[3-(Miluoromethyl)phenyl]- amino]- IH-
1,2,4-triazole- 1-propanamide, - 5-methyl- -[3-
[5-(4-pyridinyl)-3- [[3-(trifluoromethyl)phenyl]
amino]- IH-1,2,4-
triazol-l-yl]propyl]-3-isoxazolecarboxamide, including
all stereochemically isomeric forms thereof, an
Lf-oxide, a pharmaceutically acceptable addition salt,
a solvate, or a quaternary amine thereof. As used
hereinabove or hereinafter d -4alkyl as a group or
part of a group defines straight or branched chain
saturated hydrocarbon radicals having from 1 to 4
carbon atoms such as methyl, ethyl, propyl,
1-methylethyl, butyl; C^alkyl as a group or part of a
group defines straight or branched chain saturated
hydrocarbon radicals having from 1 to 6 carbon atoms
such as the groups defined for Q^alkyl and pentyl,
hexyl,2-methylbutyl and the like; C3.6cycloalkyl is
generic to cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl. The L or Q radical as described above for
the compounds according to formula (I) may be attached
to the remainder of the molecule according to formula
(I) through any ring carbon or heteroatom as
appropriate. For example, when L is pyridinyl, it may
be 2-pyridinyl, 3-pyridinyl or 4-pyridinyl. Lines
drawn into ring systems indicate that the bond may be
attached to any suitable ring atom. When the ring
system is a bicyclic ring system, the bond may be
attached to any suitable ring atom of either of the
two rings. As used herein before, the term (=0) forms
a carbonyl moiety when attached to a car bon atom, a
sulfoxide moiety when attached to a sulfur atom and a
sulfonyl moiety when two of said terms are attached to
a sulfur atom. The term halo is generic to fluoro,
chloro, bromo and iodo. As used in the foregoing and
hereinafter, polyhaloCi-ealkyl as a group or part of a
group is defined as mono- or polyhalosubstituted
C1-6alkyl, for example methyl with one or more fluoro
atoms, for example, difluoromethyl or trifluoromethyl,
1,1-difluoro-ethyl and the like. In case more than one
halogen atoms are attached to an alkyl group within
the definition of polyhaloCi -4alkyl or
polyhaloC^alkyl, they may be the same or different.
The heterocycles mentioned in the above definitions
and hereinafter, are meant to in clude all possible
isomeric forms thereof, for instance pyrrolyl also
includes 2H-pyrrolyl; triazolyl includes
1,2,4-triazolyl and 1,3,4-triazolyl; oxadiazolyl
includes 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl and 1,3,4-oxadiazolyl; thiadiazolyl
includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl and 1,3,4-thiadiazolyl; pyranyl
includes 2H-pyranyl and 4H-pyranyl; benzodioxanyl in
cludes 1,4 and 1,3 benzodioxanyl; tetrahydroquinolinyl
includes 1,2,3,4-tetrahydroquinol nyl and
5,6,7,8-tetrahydroquinolinyl. When any variable occurs
more than one time in any constituent, each definition
is in dependent. It will be appreciated that some of
the compounds according to formula (I) and their
-oxides, addition salts, solvates, quaternary amines
and stereochemical^ isomeric forms thereof may contain
one or more centers of chirality and exist as
stereochemically isomeric forms.The term
"stereochemically isomeric forms" as used hereinbefore
or hereinafter defines all the possible stereoisomeric
forms which the compounds according to formula (I) and
their iV-oxides, addition salts, quaternary amines or
physiologically functional de rivatives may possess.
Unless otherwise mentioned or indicated, the chemical
designation of compounds denotes the mixture of all
possible stereochemically isomeric forms, said
mixtures containing all diastereomers and enantiomers
of the basic molecular structure as well as each of
the individual isomeric forms according to formula (I)
and their iV-oxides, salts, solvates, quaternary
amines substantially free, i.e. associated with less
than 10%, preferably less than 5%, in particular less
than 2% and most preferably less than 1% of the other
isomers. Stereochemically isomeric forms of the
compounds according to formula (I) are obviously
intended to be embraced within the scope of this
invention. For therapeutic use, salts of the compounds
according to formula (I) are those wherein the
counterion is pharmaceutically acceptable. However,
salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for
example, in the preparation or purification of a
pharmaceutically acceptable compound. All salts,
whether pharma ceutically acceptable or not are
included within the ambit of the present invention.
The pharmaceutically acceptable acid and base addition
salts as mentioned hereinabove or hereinafter are
meant to comprise the therapeutically active non-toxic
acid and base addition salt forms which the compounds
according to formula (I) are able to form. The
pharmaceutically acceptable acid addition salts can
conveniently be obtained by treating the base form
with such appropriate acid. Appropriate acids
comprise, for example, inorganic acids such as
hydrohalic acids, e.g. hydrochloric or hydrobromic
acid, sulfuric, nitric, phosphoric and the like acids;
or organic acids such as, for example, acetic,
propanoic, hydroxyacetic, lactic, pyruvic, oxalic
(i.e. ethanedioic), malonic, suc cinic (i.e.
butanedioic acid), maleic, fumaric, malic, tartaric,
citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-aminosalicylic, pamoic and the like
acids. Conversely said salt forms can be con verted by
treatment with an appropriate base into the free base
form. The compounds according to formula (I)
containing an acidic proton may also be con verted
into their non-toxic metal or amine addition salt
forms by treatment with appropriate organic and
inorganic bases. Appropriate base salt forms comprise,
for example, the ammonium salts, the alkali and earth
alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like,
salts with organic bases, e.g. pri mary, secondary and
tertiary aliphatic and aromatic amines such as
methylamine,ethylamine, propylamine, isopropyl amine,
the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropyl amine,
diisopropylamine, di-n-butylamine, pyrrolidine,
piperidine, morpholine, trimethyl amine, triethyl
amine, tripropylamine, quinuclidine, pyridine,
quinoline and isoquinoline; the benzathine,
iV-methyl-D-glucamine, hydrabamine salts, and salts
with amino acids such as, for ex ample, arginine,
lysine and the like. Conversely the salt form can be
converted by treatment with acid into the free acid
form. The term solvates refers to hydrates and
alcoholates which the compounds according to formula
(I) as well as the salts thereof, may form. The term
"quaternary amine" as used hereinbefore defines the
quaternary ammonium salts which the compounds
according to formula (I) are able to form by reaction
b e tween a basic nitrogen of a compound according to
formula (I) and an appropriate quatemizing agent, such
as, for example, an optionally substituted
alkylhalide, arylhalide or arylalkylhalide, e.g.
methyliodide or benzyliodide. Other reactants with
good leav ing groups may also be used, such as alkyl
trifluoromethanesulfonates, alkyl methanesulfonates,
and alkyl p-toluenesulfonates. A quaternary amine has
a positively charged nitrogen. Pharmaceutically
acceptable counterions include for example chloro,
bromo, iodo, trifluoroacetate and acetate. The
counterion of choice can be made using ion exchange
resin columns. The N-oxide forms of the present
compounds are meant to comprise the compounds
according to formula CO wherein one or several
tertiary nitrogen atoms are oxidized to the so-called
N-oxide. Some of the compounds according to formula
(I) may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above
formula are intended to be included within the scope
of the present invention. Preparation of the compounds
A compound according to the invention can generally be
prepared by a succession of steps, each of which is
known to the skilled person. In particular, the
compounds in this patent application can be prepared
according to one or more of the following prepara tion
methods. In the following schemes, and unless
otherwise indicated, all variables are used as defined
in Formula (I).Scheme 0 The compounds of this
invention can be prepared by any of several standard
synthetic processes commonly used by those skilled in
the art of organic chemistry and are gen erally
prepared according to Scheme 0 by transforming an
iV-acyl carbomimidothioic acid, methyl ester
derivative of general formula (V) into the
1,2,4-triazoles of formula (T) using an appropriate
hydrazine (VI) under art known conditions. This
transformation is typically performed in a protic
solvent, such as methanol or a higher alcohol and
requires a temperature between room temperature and
150 0C. In a particular embodiment the higher alcohol
is tertiar butyl alcohol and the reaction temperature
is between 70 and 120 0C, most preferably 100 0C. For
those reactions wherein the hydrazine 



(VI) is used as an HCl salt, the addition of a
stoichiometric amount of a base is preferred. Said
base can be an inorganic base, such as potassium
acetate or potassium c ar bonate, more preferably
however, said base is a tertiary amine, such as
diisopropyl ethyl amine or the like (scheme 0). Scheme
1 (V) The common intermediate (V) in the synthesis of
the trisubstituted triazoles of the pre sent invention
is typically prepared by a protocol that consists of 3
synthetic transfor mations (Scheme 1), starting from
an acyl chloride of the general formula (II). The acid
chloride (II) can be obtained by treatment of the
carboxylic acid (VII) with an excess of oxalyl
chloride, optionally in the presence of DMF as a
catalyst, at elevated temperature, in particular at
reflux temperature. Said transformation may also be e
f fected in the presence of an organic solvent, such
as dichloromethane or the like In a first step the
acylating agent, such as an acyl chloride (II), a
mixed or symmetric anhydride, an acyl fluoride and the
like; is reacted with a monovalent cation thiocyanate
(MNCS in scheme 1), such as for example potassium
thiocyanate or ammonium thiocyanate to yield the
corresponding acyl isothiocyanate. This reaction is
usually performed using acetone as a solvent and at a
temperature between 0 0C and 70 0C, preferably at room
temperature. The intermediate acyl isothiocyanate is
not isolated but treated in the same reaction medium
with an appropriate amine (III) to yield the JV-acyl
thiourea of the general for mula (FV). This
transformation reaction is usually performed at a
temperature between O0C and 700C, preferably at room
temperature. In a final step, 5-methylation of the
iV-acyl thiourea provides the JV-acyl
carbomimidothioic acid, methyl ester derivative of
general formula (V). This final transformation
requires the presence of a strong base, preferably a
strong inorganic base, such as NaH and is to be
performed in an aprotic solvent such as for example
DMF, THF and the like, at a temperature ranging from
-70 0C to room temperature, preferably 0 0C.Scheme 2 n
= 1- 6 (l-d) The compound of general formula (I-a) can
be hydrolyzed to a carboxylic acid with the general
formula (I-b). This transformation can be affected by
using an aqueous solution of strong acid, such as
aqueous HCl, in the presence of a water miscible
organic cosolvent, such as THF, methanol, or, most
preferably 1,4-dioxane. A typical reaction temperature
is between room temperature and 100 0C, preferably 50
0C. Alternatively, said hydrolysis can be effected
through saponification, typically in the presence of a
hydroxide base, such as LiOH or NaOH or the like, in a
solvent mixture of water and a water miscible organic
co-solvent, such as THF, methanol, 1,4-dioxane or
mixtures thereof. Further conversion of the carboxylic
acid into the amides of formula (I-c) is done using
art known procedures, such as for example the
treatment with a primary or secondary amine as defined
hereinbefore in the presence of HBTU (O-benzotriazole-
, , ',iV'-tetramethyl uronium hexafluorophosphate ) or
EDCI. in an aprotic solvent like CH2Cl , or more
preferably in a polar aprotic solvent like DMF in the
presence of an amine base additive, such as
diisopropyl ethyl amine. Under certain circumstances
the use of HOBt as an additive might be an advantage.
In a particular embodiment ofthe present invention,
when n = 1 in a compound of the general formula I-a,
the forma tion of an amide I-c can be achieved
directly from I-a by reacting with an amine R1- NH-R2
in a protic solvent, such as ethanol or the like. The
reaction can performed between 20 C and 160 C,
depending on the nature of the amine. A commonly used
tem perature is 80 C (Scheme 2). Scheme 3 n = 1 - 5
(l-q) Alternatively, when Z contains a cyano
functionality, a nitrile of the general formula (I-d)
can be reduced to a primary amine of the general
formula (IX) using art known conditions, such as for
example hydrogen gas in the presence of a suitable
heteroge nous catalyst, such as Raney nickel in a
solvent system like methanol-ammonia and THF.
Acylation of the amine of general formula (DC) with an
acylating agent (V]H), such as for example a
3-isoxazolecarbonyl chloride, or an anhydride in the
presence of an amine base, such as triethyl amine in a
suitable solvent, such as for instance THF or CH2Cl2,
provides the acylamines of formula (I-e) (Scheme
3).Scheme 4 R= C^alkyl R = H, C^alkyl A nucleophilic
aromatic displacement of a fluorine atom at the
3-position of the trifluorinated anilino triazole of
the general formula (I-f) can be effected by
dissolving (I-f) in an alcoholic solvent, such as
ethanol or the like, in the presence of a primary or
secondary alkyl amine R-NH2 or R-NH-R' and heating at
high temperatures, such as 160 0C in a microwave oven,
yielding a final compound (I-g) (Scheme 4).Scheme 5
R1= H, C^alkyl R = C alky!; C3.6cycloalky! R-NH-R' =
morpholino The synthesis of (cyclo)alkyl amino
pyridines of the general formula (Hl) or (H2) can be
effected by treatment of the corresponding chloro
pyridinyl precursor (I-hl) or (Ih2) with a primary
(cyclo)alkyl amine R-NH in an alcoholic solvent, such
as ethanol or 1-butanol or the like, optionally in the
presence of a co-solvent such as THF or the like, and
heating at high temperatures, preferably in a range
between 140 0C and 160 0C in a microwave oven, or at
160 0C- 180 C in an autoclave. Said transformation can
be effected under milder conditions (lower
temperature) by starting from the dichloropyridinyl
compound (I-h2), and is especially advantageous when
the nucleophilicity of the alkyl amine is poor, such
as in the case of cyclopropyl amine. The remaining
chlo rine atom can be removed catalytically, under a
hydrogen atmosphere and using Pd/C as the catalyst, in
the presence of an inorganic base, such as potassium
acetate, or an amine base, such as triethyl amine, or
the like (scheme 5). When the target compound is a
3-alkylamino pyridine of the general formula (I-k),
the corresponding 3-fluoro pyri dine of the general
formula (I-j) can be advantageously chosen as the
starting material. Said transformation requires the
heating of (I-j) in the presence of an excess amount
of alkyl amine R-NH in an alcoholic solvent, such as
ethanol at a temperature between 150 0C and 200 0C,
such as 180 0C (Scheme 5). Scheme 5a R = C|_6alkyl;
C3.6cycloalkyl R-NH-R' = morpholino In an alternative
embodiment of the present invention, (cyclo)alkyl
amino pyridines of the general formula (I-il) can be
prepared from the corresponding chloro pyridinyl pre
cursor (I-hl) and the appropriate primary or secondary
alkyl amine R-NH2 or R-NH-R' using transition metal
catalysis. In particular, Buchwald-Hartwig conditions,
using Pd2(dba)3 and a bidentate phosphine ligand, such
as BINAP or the like, in the presence of a strong
inorganic base, such as potassium or sodium tert
butoxide, in THF as the solvent, can yield compounds
of the general formula (I-il). A typical reaction
tempera ture is in the range between 100 0C and 130
0C, which may be obtained by heating the reaction
mixture in a microwave oven (Scheme 5a).Scheme 6 The
pyrido dihydrofuran (I-m) can be obtained by catalytic
hydrogenation of the pyrido furan precursor (1-1),
using Pd/C as the catalyst in acetone as a solvent, or
the like (Scheme 6). Scheme 7 (l-n) (l-o) R = H F, Cl;
R = C^alkyl, C3.6cyc!oalkyl; R" = H C^alkyl, OC^alkyl
Alkyl or cycloalkyl substituted pyridines of the
general formula (I-o), can optionally be prepared by
treatment of the 2-chloro pyridinyl precursor (I-n)
with an excess (3-15 equiv.) Grignard reagent R'-MgBr
in the presence of a catalytic amount of Fe(acac)3 in
a solvent system consisting of 85 %THF and 15 %NMP.
Said transformation can be performed in a temperature
range 0 0C and 50 0C, most preferably between 0 0C and
25 0C (Scheme 7).Scheme 8 (l-h1 ) (i-p) R = C1 6 alkyl
The synthesis of a 2-alkoxy derivatized pyridine (I-p)
can be effected by treatment of the corresponding
chloro pyridinyl precursor (I-hl) with a sodium
alkoxide NaOR in an alcoholic solvent HOR, for example
ethanol when R = Et, and heating at high tempera
tures, preferably at 100-130 C in a pressure tube or
microwave oven (Scheme 8). Al ternatively, potassium
tert butoxide can be advantageously used as a base.
Scheme 9 R= H,F, OC^a[kyl The anilino acyl thiourea of
the general formula (XXV) can be obtained by catalytic
hydrogenation of the nitro phenyl precursor (XXVI),
using Pd/C as the catalyst in the presence of
thiophene and vanadium oxide in THF as the solvent, or
the like (Scheme 9).Scheme 10 The acetyl protected aza
indoline of the general formula (XI) can be prepared
by heat ing the precursor of the general formula (X)
in acetic anhydride, followed by a treat ment with an
inorganic base, such as potassium carbonate or the
like, in an aqueous environment, preferably in the
presence of an organic co-solvent, such as THF or the
like, at a temperature between 25 C and 80 0C,
preferably 50 0C (Scheme 10). Scheme 11 The aza
indoline of the general formula (I-t) can be prepared
by treating the acetyl pro tected precursor of the
general formula (I-s) with an inorganic base, such as
potassium carbonate or the like, in an aqueous
environment, preferably in the presence of an or ganic
co-solvent, such as methanol or the like, at a
temperature between 25 0C and 80 0C, preferably 70 0C
(Scheme 11).Scheme 12 (l-u) (l-v) Scheme 12a Pd
catalyst ([478980-01-7]) NaOMe/MeOH 2-propanol (l-w)
(i-x) The pyrido triazole of the general formula (I-v)
can be obtained by catalytic hydrogenation of the
chloro pyridinyl precursor (I-u), using PdVC as the
catalyst in the presence of thiophene and an inorganic
base, such as potassium acetate or the like, or an
amine base, such as triethyl amine or the like, in a
solvent like methanol or THF, or the like (Scheme 12).
Alternatively, when either of the substituents Z and Q
contain functional ities that are not compatible with
catalytic hydrogenation conditions, the pyridine of
the general formula (I-x) can be obtained from the
chloro pyridine of the general formula (I-w), by
treatment with a carbenoid catalysts, such as the Pd
catalyst [l,3-bis[2,6-
bis(l-methylethyl)phenyl]-2-imidazolidinylidene]chloro
( h3-2-propenyl)-palladium ([478980-01-7]), in the
presence of a strong base, such as sodium methoxide in
a mix ture of protic solvents, such as methanol and
2-propanol, or the like. Said reaction can be carried
out at elevated temperature, such as 120 C in a
microwave oven (Scheme 12a).Scheme 13 (l-ba) (l-bb)
The fluoro alkyl compound of the general formula
(I-bb) can be obtained from the cor responding
hydroxyl compound (I-ba) by treatment with a
fluorinating agent, such as DAST
((iV-ethylethanaminato)trifluorosulfur), in a
halogenated solvent, such as dichloromethane or the
like, at a temperature between 0 C and 25 0C (Scheme
13). Scheme 14 The alkyl carboxylate of the general
formula (I-z) can be obtained from the chloro
pyridinyl of the general formula (I-y) through a CO
insertion reaction. Suitable condi tions are the use
of palladium acetate in the presence of a ligand, such
as 1,3- bis(diphenylphosphino)propane (DPPP), under a
CO atmosphere at a pressure of 50 atm., and an
inorganic base such as potassium acetate or the like.
The reaction further requires a polar solvent, such as
THF and the like, and the corresponding alcoholic
cosolvent. When Ci- alkyl is methyl, the co-solvent
should be methanol. The reaction is best performed at
high temperature, such as 150 0C (Scheme 14).Scheme 15
The synthesis of the alkylamino carbonyl pyridines of
the general formula (I-aa) can be effected by
treatment of the corresponding alkoxy carbonyl
pyridine precursor (I-z) with a (cyclo)alkyl amine
RisRieNH in a polar aprotic solvent, such as THF or
the like, and heating at high temperatures, preferably
in a range between 80 0C and 120 0C in a microwave
oven (Scheme 15). Scheme 16 (XlV) (XV) (XVI) The para
methoxybenzyl (PMB) protected secondary amine of the
general formula (XVI) can be prepared by reductive
amination using the aniline of the general formula
(XrV) and para methoxybenzaldehyde (XV), in an
hydrogen atmosphere and in the presence of a suitable
catalyst, such as palladium on carbon. The reaction is
most ad vantageously earned out in the presence of a
thiophene solution and in a protic solvent, such as
methanol or the like (Scheme 16).Scheme 17 The
triazole of the general formula (XVIII) can be
prepared by treating the precursor of 



the general formula (XVII) with hydrazine hydrate in a
protic solvent, such as tert butanol, at a temperature
between 70 0C and 100 C. The disubstituted triazole of
the gen eral formula (XVHQ can be alkylated by using a
strong base, such as sodium hydride, in a polar
aprotic solvent, such as THF or the like, and a
suitable alkylating agent. For the preparation of the
triazole with the general formula (XIX) the alkylating
agent should be methyl 4-iodo butyrate, and the
reaction temperature is 20 0C (Scheme 17). The
precursor of the general formula (XVII) was prepared
according to scheme 1 by using the secondary amine of
the general formula (XVI). Scheme 18 The triazole of
the general formula (I-ab) can be prepared by acid
catalyzed removal of the para methoxybenzyl (PMB)
protecting group in the triazole of the general
formula (XX). Said deprotection is best performed
using TFA and a protic co-solvent such as methanol or
the like (Scheme 18).Scheme 19 The 1,2,4-oxadiazole of
the general formula (I-ae), linked through the
3-position to the triazole core, can be prepared in 2
steps from the corresponding nitrile of the general
formula (I-ac). The first step involves the formation
of the amino oxime of the general formula (I-ad). This
can be achieved by treating the nitrile (I-ac) with
hydroxyl amine HCl in the presence of an inorganic
base, such as sodium hydroxide or the like, in aqueous
environment, preferentially in the presence of a water
miscible organic cosolvent, such as ethanol, or the
like. The second step involves cyclization to afford
the oxadiazole of the general formula (I-ae), using a
suitable electrophile, such as acetic anhydride, or,
more preferentially acetyl chloride, in a polar protic
solvent, such as THF or the like, in the presence of
an amine base, such as diisopropyl ethyl amine. Said
transformation is best carried out by using microwave
heating, at a temperature range between 120 0C and 170
0C, preferably at 150 C (Scheme 19).Scheme 20 The
1,2,4-oxadiazole of the general formula (I-ai), linked
through the 5-position to the triazole core, can be
prepared in 3 steps from the corresponding tert butyl
carboxylate of the general formula (I-af). The first
step involves the deprotection of the tert butyl ester
moiety in (I-af) to afford the carboxylic acid of the
general formula (I-ag). This can be done by treating
(I-af) in trifluoro acetic acid as the solvent at room
temperature. The second step involves condensation
with an amide oxime to give the intermediate of the
general formula (I-ah). This can be done using a
condensation reagent , such as diisopropyl
carbodiimide (DIC) or the like, in the presence of an
acylation catalyst, such as hydroxybenzotriazole
(HOBt) or the like. Suitable solvents are
dichloromethane and DMF, or mixtures thereof. This
transformation can be performed between temperatures
of -10 0C and 25 0C. The third step involves
cyclization to afford the oxadiazole of the general
formula (I-ai). A suitable method is the use of a
dehydrating agent, such as DIC or the like, in a polar
aprotic solvent, such as acetonitrile or the like.
Said transformation is best carried out by using
microwave heating, at a temperature range between 120
C and 170 0C preferably at 150 0C (Scheme 20).Scheme
21 The cyano pyridine of the general formula (I-z) can
be obtained from the chloro pyridinyl of the general
formula (I-y). Suitable conditions are the use of zinc
cyanide and zinc dust, catalyzed by Pd2(dba)3 in the
presence of a ligand, such as dppf (1,1 '-
bis(diphenylphosphino)-ferrocene). The reaction
further requires a polar solvent, such as DMA or the
like, and is best performed at elevated temperature,
such as 100 0C in a microwave oven. The nitrile of the
general formula (I-z) can be transformed into the
amine of the general formula (I-aj) applying an
hydrogen atmosphere. A suitable cata lyst is Raney
Nickel and the reaction is best performed in a solvent
mixture containing methanol and ammonia (Scheme 21).
Scheme 22 The trifluoro acetylated compound of the
general formula (I-ak) can be prepared by warming the
primary amine of the general formula (I-aj) in
trifluoro acetic acid (Scheme 22).Scheme 23 R =
C^alkyl, C3.7cycloalkyl, Het3 The ethyl carbamate of
the general formula (I-an) can be prepared in 2 steps
from the protected amine of the general formula
(I-al). In the first step the Boc
(tert-butoxycarbonyl) protecting group is removed by
treatment of (I-al) with excess trifluoro acetic acid
and a suitable organic co-solvent, such as
dichloromethane or the like. In the sec ond step the
amine of the general formula (I-am) is reacted with
ethyl chloro formate, in the presence of an amine
base, such as triethyl amine or the like, in a solvent
such as dichloromethane, or the like. Said reaction is
best carried out between a temperature of 0 0C and 25
0C. The amide of the general formula (I-ao) can also
be prepared through the intermediacy of the amine of
the general formula ( -am). This transformation in
volves the treatment of the amine (I-am) with an
acylating agent, such as acetic anhydride when R =
methyl or an acid chloride, in the presence of an
amine base, such as triethyl amine or the like, in a
halogenated solvent, such as dichloromethane. Option
ally, an acylation catalyst is used, such as
dimethylamino pyridine (DMAP) or the like (Scheme
23).Scheme 24 n 1-5 Methoxy alkyl triazoles of the
general formula (I-ar) can be prepared in 2 steps from
the corresponding hydroxyl alkyl triazoles of the
general formula (I-ap). In the first step, the
hydroxyl function is transformed into a suitable
leaving group, such as the mesylate of the general
formula (I-aq). More specifically, the alcohol (I-ap)
is treated with mesyl chloride in the presence of an
amine base, such as triethyl amine or the like, in a
halogenated solvent, such as dichloromethane or the
like, at room temperature. In the second step, the
mesylate (I-aq) is treated in methanol in the presence
of a catalytic amount of a carboxylic acid, such as
acetic acid or the like, and heated at elevated tem
peratures in a microwave oven. An optimal reaction
temperature is in the range 140- 180 0C, preferably
160 0C (Scheme 24). Scheme 25 (XXI) (XXII) R =
C^alkyl, C3.7cycloa[kyl The hydrazine of the general
formula (XXII) can be obtained from the acrylamide of
the general formula (XXI) by treatment with an
equimolar or excess amount of hydra zine hydrate in a
suitable protic solvent, such as methanol or the like
(Scheme 25).Scheme 26 n = 1-5 R1= C^alkyl Dialkyl
ketones of the general formula (I-at) can be prepared
by treatment of the d i methyl amide precursor of the
general formula (I-as) with an excess (15 equiv.)
Grignard reagent R'-MgBr in the presence of a
catalytic amount of Fe(acac) 3 in a solvent system
consisting of 85 % THF and 15 % NMP. Said
transformation can be performed in a temperature range
0 0C and 50 C, most preferably between 0 C and 25 C
(Scheme 26). Scheme 27 R C^alkyl A mixture of the
ketone of the general formula (I-av) and the carbinol
of the general formula (I-aw) can be prepared from the
ester of the general formula (I-au). The trans
formation involves treating (I-au) with an excess of
an alkyl lithium reagent in an aprotic solvent such as
THF or the like, at low temperature, preferably -78 0C
(Scheme 27).Scheme 28 H2O (XXIII) (XXIV) The
carboxylic acid (XXIV) can be obtained from the chloro
pyridinyl (XXIH) through a CO insertion reaction.
Suitable conditions are the use of palladium acetate
in the pres ence of a ligand, such as
l,3-bis(diphenylphosph no)propane (DPPP), under a CO
at mosphere at a pressure of 50 atm, and an inorganic
base such as potassium acetate or the like. The
reaction further requires water and a polar organic
co-solvent, such as THF and the like. The reaction is
best performed at high temperature, such as 150 0C
(Scheme 28). Pharmacology The compounds of the present
invention were found to be positive allosteric
modulators of the a7 nicotinic receptor. The a7
nicotinic receptor (a7 nAChR) belongs to the
superfaply of cys-loop, ionotropic ligand-gated ion
channels which includes the 5-HT , GABA A and glycine
receptor families. It is activated by acetylcholine
and its breakdown product choline and a major feature
of the a7 nAChR is its rapid desensitisation in the
persistent presence of agonist. It is the second most
abundant nicotinic receptor subtype in the brain and
is an important regulator of release of many neuro
transmitters. It has a discrete distribution in
several brain structures with relevance to attentional
and cognitive processes, such as the hippocampus and
pre-frontal cortex and has been implicated in a
variety of psychiatric and neurological disorders in
humans. Genetic evidence for its association with
schizophrenia is seen in the form of strong linkage
between a schizophrenia marker (sensory gating
deficit) and the a7 locus on 15ql3-14 and
polymorphisms in core promoter region of the a7 gene.
Pathological evidence points to a loss of a7
immunoreactivity and ot-Btx-binding in the
hippocampus, frontal and cingulate cortex of
schizophrenic brains, in Parkinson's and Alzheimer's
disease and paraventricular nucleus and nucleus
reuniens in autism.Pharmacological evidence such as
the marked smoking habits of schizophrenics com pared
to normals have been interpreted as an attempt by the
patients to self-medicate to make up for a deficit in
a7 nicotinergic transmission. Transient normalization
of de fects in sensory gating (pre-pulse inhibition
PPI) in both animal models and man upon nicotine
administration and temporary restoration of normal
sensory gating in schizo phrenics when forebrain
cholinergic activity low (e.g. stage 2 sleep) have
both been interpreted to be the result of transient
activation of the a7 nicotinic receptor followed by
desensitisation. Thus there is good reason to suppose
that activating the a7 nAChR will have therapeu
tically beneficial effects for a number of CNS
(psychiatric and neurological) disorders. As already
mentioned the a7 nAChR rapidly desensitizes in the
persistent presence of the natural transmitter
acetylcholine as well as exogenous ligands such as
nicotine. In the desensitized state the receptor
remains ligand-bound but functionally inactive. This
is not so much a problem for natural transmitters such
as acetylcholine and choline since these are
substrates for very powerful breakdown
(acetylcholinesterase) and clearance (choline
transporter) mechanisms. These transmitter
breakdown/clearance mechanisms are likely to maintain
the balance between activatible and desensitized a7
nAChRs in a physiologically useful range. However,
synthetic agonists, which are not substrates for the
natural breakdown and clearance mechanisms are
perceived to have a potential liability both for
over-stimulation and also to push the a7 nAChR
population equilibrium towards a persistently
desensitized state, which is undesirable in disorders
in which deficiencies in a7 nAChR expression or
function play a role. Agonists by their nature must
target the ACh binding pocket which is highly
conserved across the different nicotinic receptor
subtypes leading to the potential for adverse
reactions by non-specific activation of other
nicotinic receptor subtypes. Therefore, to avoid these
potential liabilities an alternative therapeutic
strategy to a7 agonism is to enhance re ceptor
responsiveness to the natural agonists with a positive
allosteric modulator (PAM). A PAM is defined as an
agent which binds to a site distinct from the agonist
binding site, and therefore is not expected to have
agonist or desensitization properties, but enhances
the responsiveness of the a7 nAChR to the natural
transmitter. The value of this strategy is that for a
given amount of transmitter the magnitude of a7 nAChR
response is increased in the presence of the PAM
relative to the level of transmission possible in its
absence. So for disorders in which there is a deficit
in a7 nAChR protein the PAM-induced increase in a7
nicotinergic transmission can be beneficial. As a PAM
relies on the presence of the natural transmitter the
potential for over-stimulation is limited by the
breakdown/clearance mechanisms for the natural
transmitter.It is accordingly an object of the present
invention to provide methods of treatment that include
administering either a positive allosteric modulator
as the only active sub stance, thus modulating the
activity of endogenous nicotinic receptor agonists
such as acetylcholine or choline, or administering a
positive allosteric modulator together with a
nicotinic receptor agonist. In a particular form of
this aspect of the invention, the method of treatment
comprises treatment with a positive allosteric
modulator of the a7 nicotinic receptor as described
herein and an a7 nicotinic receptor agonist or partial
agonist. Examples of suitable compounds with a7
nicotinic receptor agonistic activity include -
l,4-Diazabicyclo[3.2.2]nonane-4-carboxylic acid,
4-bromophenyl ester, monohydrochloride (SSR18071 1A) ;
-
(-)-spiro[l-azabicyclo[2.2.2.]octane-3,5'-oxazolidine]
-2'-one; - 3-[(2,4-Dimethoxy)Benzylidene] -Anabaseine
Dihydrochloride (GTS-2 1); -
[iV-[(3R)-l-Azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzami
de Hydrochloride] PNU-282987). Positive nAChR
modulators of the present invention are useful for
treatment or prophy laxis of psychotic disorders,
intellectual impairment disorders or diseases or
conditions in which modulation of a7 nicotinic
receptor activity is beneficial. A particular aspect 



of the method of the invention is a method of
treatment for learning deficit, cognition deficit,
attention deficit or memory loss, modulation of a7
nicotinic receptor activity is expected to be
beneficial in a number of diseases including
Alzheimer's disease, Lewy Body Dementia, Attention
Deficit Hyperactivity Disorder, anxiety,
schizophrenia, ma nia, manic depression, Parkinson's
disease, Huntington's disease, Tourette's syndrome,
brain trauma or other neurological, degenerative or
psychiatric disorders in which there is loss of
cholinergic synapses, including jetlag, nicotine
addiction, pain. In view of the above described
pharmacological properties, the compounds according to
formula (I) or any subgroup thereof, their iV-oxides,
pharmaceutically acceptable addition salts, quaternary
amines and stereochemically isomeric forms, may be
used as a medicine. In particular, the present
compounds can be used for the manufacture of a
medicament for treatment or prophylaxis of psychotic
disorders, intellectual impair ment disorders or
diseases or conditions in which modulation of the l
nicotinic recep tor is beneficial. In view of the
utility of the compounds according to formula (I),
there is provided a method of treating warm-blooded
animals, including humans, suffering from or a method
of preventing warm-blooded animals, including humans,
to suffer from dis eases in which modulation of the a7
nicotinic receptor is beneficial, such as
schizophrenia, mania, and manic depression, anxiety,
Alzheimer's disease, learning deficit , cognition
deficit, attention deficit, memory loss, Lewy Body
Dementia, Attention Defi cit Hyperactivity Disorder,
Parkinson's disease, Huntington's disease, Tourette's
syn drome, brain trauma, jetlag, nicotine addiction
and pain. Said methods comprise the administration,
i.e. the systemic or topical administration,
preferably oral administra tion, of an effective
amount of a compound according to formula (I),
including all stereochemically isomeric forms thereof,
an JV-oxide form, a pharmaceutically accept able
addition salt, a solvate, or a quaternary amine
thereof, to warm-blooded animals, including humans.
One skilled in the art will recognize that a
therapeutically effective amount of the PAM' s of the
present invention is the amount sufficient to modulate
the activity of the a7 nicotinic receptor and that
this amount varies inter alia, depending on the type
of disease, the concentration of the compound in the
therapeutic formulation, and the condition of the
patient. Generally, an amount of PAM to be
administered as a therapeutic agent for treating
diseases in which modulation of the a7 nicotinic
receptor is benefi cial, such as schizophrenia, mania,
and manic depression, anxiety, Alzheimer's disease,
learning deficit , cognition deficit, attention
deficit, memory loss, Lewy Body Demen tia, Attention
Deficit Hyperactivity Disorder, Parkinson's disease,
Huntington's disease, Tourette's syndrome, brain
trauma, jetlag, nicotine addiction and pain will be
determined on a case by case by an attending
physician. Generally, a suitable dose is one that
results in a concentration of the PAM at the treat
ment site in the range of 0.5 nM to 200 mM, and more
usually 5 nM to 50 uM. To obtain these treatment
concentrations, a patient in need of treatment likely
will be admin istered between 0.01 mg/kg to 2.50 mg/kg
body weight, in particular from 0.1 mg/kg to 0.50
mg/kg body weight. The amount of a compound according
to the present inven tion, also referred to here as
the active ingredient, which is required to achieve a
thera peutically effect will be, of course vary on
case-by-case basis, vary with the particular compound,
the route of administration, the age and condition of
the recipient, and the particular disorder or disease
being treated. A method of treatment may also include
administering the active ingredient on a regimen of
between one and four intakes per day. In these methods
of treatment the compounds according to the invention
are pref erably formulated prior to admission. As
described herein below, suitable pharmaceutical
formulations are prepared by known procedures using
well known and readily available ingredients. The
present invention also provides compositions for
preventing or treating diseases inwhich modulation of
the a7 nicotinic receptor is beneficial, such as
schizophrenia, ma nia, and manic depression, anxiety,
Alzheimer's disease, learning deficit, cognition
deficit, attention deficit, memory loss, Lewy Body
Dementia, Attention Deficit Hyper activity Disorder,
Parkinson's disease, Huntington's disease, Tourette's
syndrome, brain trauma, jetlag, nicotine addiction and
pain. Said compositions comprising a therapeutically
effective amount of a compound according to formula
(I) and a pharma ceutically acceptable carrier or
diluent. While it is possible for the active
ingredient to be administered alone, it is preferable
to present it as a pharmaceutical composition.
Accordingly, the present invention further provides a
pharmaceutical composition comprising a compound
according to the pre sent invention, together with a
pharmaceutically acceptable carrier or diluent. The
car rier or diluent must be "acceptable" in the sense
of being compatible with the other in gredients of the
composition and not deleterious to the recipients
thereof. The pharmaceutical compositions of this
invention may be prepared by any methods well known in
the art of pharmacy, for example, using methods such
as those described in Gennaro et al. Remington's
Pharmaceutical Sciences (18th ed., Mack Publishing
Company, 1990, see especially Part 8 : Pharmaceutical
preparations and their Manufacture). A therapeutically
effective amount of the particular compound, in base
form or addition salt form, as the active ingredient
is combined in intimate admixture with a
pharmaceutically acceptable carrier, which may take a
wide variety of forms depending on the form of
preparation desired for administration. These
pharmaceutical composi tions are desirably in unitary
dosage form suitable, preferably, for systemic
administration such as oral, percutaneous or
parenteral administration; or topical administration
such as via inhalation, a nose spray, eye drops or via
a cream, gel, shampoo or the like. For example, in
preparing the compositions in oral dosage form, any of
the usual phar maceutical media may be employed, such
as, for example, water, glycols, oils, alcohols and
the like in the case of oral liquid preparations such
as suspensions, syrups, elixirs and solutions: or
solid carriers such as starches, sugars, kaolin,
lubricants, binders, dis integrating agents and the
like in the case of powders, pills, capsules and
tablets. Be cause of their ease in administration,
tablets and capsules represent the most advanta geous
oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For
parenteral compositions, the carrier will usually
comprise sterile water, at least in large part, though
other ingredients, for example, to aid solubility, may
be included. Injectable solutions, for example, may be
prepared in which the carrier com prises saline
solution, glucose solution or a mixture of saline and
glucose solution. In jectable suspensions may also be
prepared in which case appropriate liquid
carriers,suspending agents and the like may be
employed. In the compositions suitable for per
cutaneous administration, the carrier optionally
comprises a penetration enhancing agent and/or a
suitable wettable agent, optionally combined with
suitable additives of any nature in minor proportions,
which additives do not cause any significant
deleterious effects on the skin. Said additives may
facilitate the administration to the skin and/or may
be helpful for preparing the desired compositions.
These compositions may be administered in various
ways, e.g., as a transdermal patch, as a spot-on or as
an ointment. It is especially advantageous to
formulate the aforementioned pharmaceutical composi
tions in dosage unit form for ease of administration
and uniformity of dosage. Dosage unit form as used in
the specification and claims herein refers to
physically discrete units suitable as unitary dosages,
each unit containing a predetermined quantity of ac
tive ingredient calculated to produce the desired
therapeutic effect in association with the required
pharmaceutical carrier. Examples of such dosage unit
forms are tablets (including scored or coated
tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls,
tablespoonfuls and the like, and segregated mul tiples
thereof. The present compounds can be used for
systemic administration such as oral, percuta neous or
parenteral administration; or topical administration
such as via inhalation, a nose spray, eye drops or via
a cream, gel, shampoo or the like. The compounds are
preferably orally administered. The exact dosage and
frequency of administration de pends on the particular
compound according to formula (I) used, the particular
condition being treated, the severity of the condition
being treated, the age, weight, sex, ex tent of
disorder and general physical condition of the
particular patient as well as other medication the
individual may be taking, as is well known to those
skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or
increased depending on the response of the treated
subject and/or depending on the evaluation of the
physician prescribing the compounds of the instant
invention. The compounds according to formula (I) may
also be used in combination with other conventional a7
nicotinic receptor agonists, such as for example
l,4-Diazabicyclo[3.2.2]nonane-4-carboxylic acid,
4-bromo rhenyl ester, monohydrochloride (SSR18071 IA);
(-)-spiro[l-azabicyclo[2.2.2.]octane-3,5'-oxazolidine]
-2'-one; 3-[(2,4-Dimethoxy)Benzylidene]-Anabaseine
Dihydrochloride (GTS-21); or [//-[(3R)-
1-Azabicyclo[2.2.2]oct-3-yI]-4-chlorobenzamide
Hydrochloride] PNU-282987). Thus, the present
invention also relates to the combination of a
compound according to formula (I) and a a7 nicotinic
receptor agonist. Said combination may be used as a
medicine. The present invention also relates to a
product comprising (a) a compound according to formula
(I), and (b) a a7 nicotinic receptor agonist, as a
combined preparation for simultaneous, separate or
sequential use in the treatment of diseases wherein
modulation of the a7 nicotinic receptor is beneficial.
The different drugs may be combined in a single
preparation together with pharmaceutically accept able
carriers. EXPERIMENTALPART Hereinafter, the term 'THF'
means tetrahydrofuran, 'EtOAc' means ethyl acetate,
'DIPE' means diisopropyl ether, 'CH Cl ' means
dichloromethane, 'HOAc' means acetic acid, 'KOAc'
means potassium acetate, 'HBTU' means
l-[bis(dimethylamino)- methylene]-
lH-benzotriazoliumhexafluorophosphate( 1-)3 -oxide,
'DMF' means JV.JV-dimethylformamide, 'DIPEA' means
TV-ethyl-JV-(l-methylethyl)-2-propanamine, 'CH 3CN'
means acetonitrile, 'CH OH' means methanol, 'Na 2CO '
means carbonic acid disodium salt, 'NaH' means sodium
hydride, 'NH4HCO ' means carbonic acid monoammonium
salt, 'NH4OAc' means acetic acid ammonium salt, 'CH
NH2' means methanamine, 'NH 4Cl' means ammonium
chloride, 'NaHCO ' means carbonic acid monosodium
salt, 't-BuOH' means 2-butyl-2-propanol , H OBt' means
1-hydroxylH- benzotriazole, E DCF means
A^-(ethylcarboniniidoyl)- ,
-dimethyl-l,3-propanediamine monohydrochloride, 'TFA'
means trifluoroacetic acid, 'Pd(OAc) 2 means pal
ladium acetate, 'Et N' means triethylamine, 'Pd
2(dba)3' means tris [//-[( 1,2-^:4,5- )-
(lE,4E)-l,5-diphenyl-l,4-pentadien-3-one]]dipalladium,
'CH 3MgBr' means bromomethylmagnesium, 'Et 2O' means
diethyl ether. A number of compounds were purified by
reversed phase high-performance liquid chromatography
using one of the methods below (indicated in the
compound procedure with method A and method B). HPLC
method A The product was purified by high-performance
liquid chromatography (Shandon Hyperprep (r) C18 BDS
(Base Deactivated Silica) 8 mm, 250 g, LD. 5 cm).
Three mobile phases were used (phase A: a 0.25 %
NH4HCO3 solution in water; phase B: CH OH; phase C:
CH3CN). First, 75 % A and 25 % B with a flow rate of
40 ml/rnin was hold for 0.5 minutes. Subsequently, a
gradient was applied to 50 % B and 50 % C in 4 1
minutes with a flow rate of 80 ml/min. Subsequently, a
gradient was applied to 100 % C in 20 minutes with a
flow rate of 80 ml/rain and hold for 4 minutes.HPLC
method B The product was purified by high-performance
liquid chromatography (Shandon Hypeiprep (r) Cl 8 BDS
(Base Deactivated Silica) 8 mm, 250 g, LD. 5 cm).
Three mobile phases were used (phase A: 90 % of a 0.5
% NH4OAc solution in water + 10 % CH3CN; phase B:
CH3OH; phase C: CH3CN). First, 75 % A and 25 % B with
a flow rate of 40 ml/min was hold for 0.5 minutes.
Subsequently, a gradient was applied to 50 % B arid 50
% C in 4 1 minutes with a flow rate of 80 ml/min.
Subsequently, a gradient was applied to 100 C in 20
minutes with a flow rate of 80 ml/min and hold for 4
minutes. A. Preparation of the intermediates Example
Al a) Preparation of intermediate 1 A mixture of
thiocyanic acid ammonium salt (0.0164 mol) in
2-propanone (50 ml) was stirred at room temperature.
Subsequently, 2,3-dihydro-l,4-benzodioxin-6-carbonyl
chloride (0.015 mol) was added portionwise. The
reaction mixture was refluxed for 15 minutes.
Subsequently, 3-(trifluoromethyl)benzenamine (0.0125
mol) in 2-propanone (q.s.) was added dropwise to the
reaction mixture at reflux. The reaction mixture was
stirred at reflux for 30 minutes. Subsequently, the
reaction mixture was poured onto a mixture of ice and
Na2CO3 (q.s.). The precipitate was filtered off and
dried, yielding 4.9O g ( 100%) of intermediate 1. b)
Preparation of intermediate 2 Reaction under N2 flow.
A 60 % NaH solution (0.014 mol) in THF (150 ml) was
stirred on an ice bath. Subsequently, intermediate 1
(0.0125 mol) was added portionwise. The reaction
mixture was stirred for another 30 minutes at 00C.
Subsequently, iodoraethane (0.014 mol) in THF (q.s.)
was added dropwise to the reaction mixture. 



The reaction mixture was allowed to warm up to room
temperature. The reaction mix ture was decomposed with
H O and the organic solvent was evaporated. The
aqueous concentrate was extracted with CH2CI2. The
separated organic layer was dried, filteredand the
solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH2C
12/CH3OH 99/1 and 98/2). The product fractions were
col lected and the solvent was evaporated, yielding
4.95 g (100 ) of intermediate 2. Example A2
Preparation of intermed iate 3 Hyrazine (.x H2O) (25
g) was stirred in a sealed tube at 70 0C. (2R)-2-
(trifluoromethyl)-oxirane (2.0 g, 0.018 mol) was added
slowly (syringe) in the hydra zine at 60 0C. The
reaction mixture was stirred for 4 hours at 60 0C. The
solvent was evaporated (reduced pressure; 9 mm Hg/50
0C). A white solid was formed. Toluene was added and
evaporated again (at 50 0C), yielding 2.6 g of
intermediate 3 (crude, used as such in the next
reaction step). Example A3 a) Preparation of
intermediate 4 A mixture of thiocyanic acid ammonium
salt (0.081 mol) in 2-proranone (120 ml) was stirred
for 1 hour. Subsequently, 4-pyridinecarbonyl chloride
hydrochloride (0.074 mol) was added. The reaction
mixture was stirred for 15 minutes at reflux.
Subsequently, 3-(trifluoromethyl)benzenamine (0.062
mol) in 2-propanone (q.s.) was added dropwise at
reflux and the reaction mixture was refluxed for
another 30 minutes. The reaction mixture was poured
onto a mixture of ice and Na CO . The precipitate was
filtered off and subsequently, dried, yielding 9.28 g
(46 %) of impure intermediate 4 which was used as it
is in subsequent reactions. b Preparation of
intermediate 5 Reaction under N2 flow. A mixture of a
60% NaH solution (0.03 mol) in THF (300 ml) was
stirred on an ice bath. Subsequently, intermediate 4
(0.027 mol) was added portionwise. The reaction
mixture was stirred for 30 minutes at 00C.
Subsequently, iodomethane (0.03 mol) in THF (q.s.) was
added dropwise to the reaction mixture. Thereaction
mixture was allowed to warm to room temperature.
Subsequently, the reaction mixture was poured into H2O
and THF was evaporated. The concentrate was extracted
with CH2Cl2. The separated organic layer was dried,
filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent: CH2C 12/CH OH 99/1 and 98/2). The product
fractions were collected and the sol vent was
evaporated, yielding 4 g (44 %) of impure intermediate
5 which was used as it is in subsequent reactions.
Example A5 a) Preparation of intermediate 10
Thiocyanic acid ammonium salt (0.0873 mol) was stirred
in 2-propanone (150 ml) at room temperature.
2-Chloro-4-pyridinecarbonyl chloride (0.080 mol) was
added portionwise and the mixture was stirred for 30
minutes. A solution of 3-(trifluoromethyl)-
benzenamine (0.0727 mol) in a small amount of
2-propanone was added dropwise and the reaction
mixture was stirred for 4 hours. The solvent was
evaporated. The residue was purified by column
chromatography over silica gel (eluent: Hexane/EtOAc
90/10 to 50/50). The product fractions were collected
and the solvent was evaporated until precipitation
resulted. The precipitate was filtered off and dried,
yielding 12.630 g (48.3 %) of intermediate 10. b)
Preparation of intermediate 11 Reaction under N2
atmosphere. A 60% NaH solution (0.0410 mol) was
stirred in THF (q.s.) for 30 minutes while cooling on
an ice-bath. A solution of intermediate 10 (0.0342
mol) in THF (q.s.) was added dropwise. The resultant
reaction mixture was stirred for 30 minutes at 0 0C.
Iodomethane (0.0342 mol) in THF (q.s.) was added
dropwise. The reaction mixture was stirred for 3 hours
at room temperature. The reac tion was quenched by
adding water. The organic solvent was evaporated. The
aqueous concentrate was extracted with EtOAc. The
extract's solvent was evaporated. The resi due was
stirred in DIPE, filtered off and dried, yielding
10.977 g (85.9 %) of interme diate 11.Example A6
Preparation of intermediate 12 A mixture of compound
64 (0.0006 mol) in CH3OH/NH3 (40 ml) was hydrogenated
at 14 0C with Raney Nickel (catalytic quantities) as a
catalyst. After uptake OfH2 (2 equiv.), the catalyst
was filtered off and the filtrate's solvent was
evaporated, yielding 0.2 g (100 %) of intermediate 12
which was used as such in next reaction step without
further purification. Example A7 a Preparation of
intermediate 13 A mixture of
4-fluoro-3-(trifluoromethyl)-benzenamine (0.055 mol)
and 4-methoxybenzaldehyde (7.5 g) in CH3OH (200 ml)
was reacted with 10 % Pd/C ( 1 g) as a catalyst in the
presence of a thiophene solution ( 1 ml; 4 % in DPE).
After uptake of H ( 1 equiv.), the catalyst was
filtered off and the filtrate was evaporated, yielding
16.45 g (100 %) of intermediate 13. b) Preparation of
intermediate 14 A mixture of thiocyanic acid ammonium
salt 0.07 mol) in 2-propanone (100 ml) was stirred at
room temperature. 2-Chloro-4-pyridinecarbonyl chloride
(0.063 mol) was added and the mixture was stirred for
2 hours at room temperature. Intermediate 13 (0.06
mol) was added and the mixture was stirred for 1 hour
at room temperature. The mixture was poured on ice and
was then extracted with CH Cl2. The separated organic
layer was dried (MgSO ), filtered and the solvent was
evaporated. Toluene was added to the residue and the
solvent was evaporated, yielding 29.8 g (100 %) of
intermediate 14.c) Preparation of intermediate 15 A
mixture of 60 % NaH (0.07 mol) in THF (200 ml) was
stirred under N2-atmosphere on an ice-bath.
Intermediate 14 (0.06 mol) was added and the mixture
was stirred for 1 hour at 0 0C. Then iodomethane (1O
g, 0.07 mol) was added and the ice-bath was re moved.
H2O was added and the reaction mixture was evaporated.
H2O was added to the residue and this mixture was
extracted with CH2Cl2. The separated organic layer was
dried (MgSO4), filtered and the solvent was
evaporated, yielding 30.7 g (100 %) of intermediate
15. d Preparation of intermediate 16 A mixture of
intermediate 15 (0.06 mol) and hydrazine monohydrate
(0. 12 mol) in t-BuOH (200 ml) was stirred and
refluxed for 1 hour. The solvent was evaporated and
the residue was taken up in H O The mixture was
extracted with CH Cl . The sepa rated organic layer
was dried (MgSO4), filtered and the solvent was
evaporated. The residue was purified by column
chromatography over silica gel (eluent: first 1% CH3OH
in CH2CI2, then 2 % CH3OH in CH2Cl2). The pure
fractions were collected and the solvent was
evaporated, yielding 15 g (52 %) of intermediate 16.
e) Preparation of intermediate 17 Reaction under N2
atmosphere. 60 % NaH (0.0057 mol) was suspended in THF
(40 ml) at room temperature. Intermediate 16 (0.0041
mol) was added in portions. After 20 minutes,
4-iodo-butanoic acid methyl ester (0.0136 mol) was
added slowly and the so lution was stirred at room
temperature for 1 week. Then the mixture was quenched
witha saturated NH4Cl solution and this mixture was
extracted with EtOAc (2 x). The sepa rated organic
layer was washed with brine, dried (Na SO4), filtered
and the solvent was evaporated. The residue was
purified by Biotage 4OM SiO column, eluting from 20 %
EtOAc/heptane to 30 % EtOAc/heptane , finally 50
%EtOAc/heptane (most product elutes between 25 and 35
%). Two fractions were collected (pure TLC, 30 %
EtOAc/Heptane.). The solvents of both fractions were
evaporated, yielding 1.54 g of the undesired
regioisomer and 0.638 g of intermediate 17. f)
Preparation of intermediate 18 A solution of
intermediate 17 (0.0013 mol) and lithium hydroxide
monohydrate (0.0062 mol) in THF (20 ml), CH3OH (5 ml)
and H2O (5 ml) was stirred at room tem perature for 6
hours. The mixture was quenched with IN HCl and the
precipitate was collected by filtration, washed with
water and CH3CN and was then dried, yielding 0.7 g of
intermediate 18 as a pale solid. g) Preparation of
intermediate 19 To a solution of intermediate 18
(0.00125 mol) in DMF (10 ml) were added
iV-methylmethanamine hydrochloride (0.00250 mol), HOBt
(0.00375 mol), EDCI (0.00375 mol) and DIPEA (0.00500
mol). The resulting reaction solution was stirred at
room temperature for 3 hours. The reaction was
quenched with IN HCl and extracted with EtOAc. The
organic phase was separated, washed with a saturated
aqueous Na- HCO3 solution (2 x) and dried (Na SO4),
filtered and the filtrate's solvent was evapo rated,
yielding 0.550 g of intermediate 19 as a pale
oil.Example A8 Preparation of intermediate 2 1 A
mixture of 4-chloro-6,7-dihydro-5
H-cyclopenta[b]pyridine (0.0520 mol), Pd(OAc) 2 (0.1
g), l,3-bis(diph- rhosrhino)rrorane (0.4 g) and KOAc
(10 g) in THF (100 ml) and H2O (20 ml) was stirred
under 50 atm. of CO for 16 hours at 150 0C. The
mixture was evaporated and water was added. The
precipitate was filtered off and dried, yielding 9.20
g (100%) of intermediate 21. Example A9 Preparation of
intermediate 22 A mixture of in THF (300 ml) was
hydrogenated at room temperature with 5 % PdVC and 0.5
V2O (4 g) as a catalyst in the presence of a thiophene
solution ( 1 ml; 4 % in DIPE). After uptake of H2 (3
equiv.), the catalyst was filtered off and the
filtrate was evaporated, yielding an oily residue.
This oil was crystallized from 2-propanol. The
precipitate was filtered off and dried, yield ing 8.0
g (60 %) of intermediate 22. Example AlO Preparation
of intermediate 23 A solution of compound 25 (0.0054
mol) in CH3OH/NH3 (50 ml) was hydrogenated at 14 0C
with Raney Nickel (1/4 spoon) as a catalyst. After
uptake of H2 (2 eq), the cata lyst was filtered off
and the filtrate was evaporated. Then H2O was added.
The mixture was extracted with EtOAc. The separated
organic layer was dried (MgSO ), filtered and the
solvent was evaporated, yielding 0.87 g of
intermediate 23.Example Al l a) Preparation of
intermedi ate 24 2-Chloro-4-pyridinecarbonyl chloride
(0.16 mol) was added dropwise to a stirring mix ture
of thiocyanic acid ammonium salt (0.175 mol) in
2-propanone (250 ml) at room temperature and the
resulting mixture was stirred for 2 hours.
2,2-Difluoro- 1,3- benzodioxol-5-amine (25 g, 0.145
mol) was added and the reaction mixture was stirred
overnight at room temperature. Then the mixture was
poured out on ice. The precipitate was filtered off
and dried, yielding intermediate 24 which was used as
such in the next reaction step. b) Preparation of
intermediate 25 Reaction under N2 flow. 60 % NaH (0.
16 mol) was stirred in THF (500 ml) on an icebath.
Intermediate 24 (0.145 mol) was added and the mixture
was stirred for 2 hours at 0 0C.  odomethane (0.16
mol) was added and the reaction mixture was allowed to
reach room temperature. The reaction mixture was
decomposed in H2O. The solvent was evaporated. H2O was
added to the mixture. This mixture was extracted with
CH Cl . The separated organic layer was dried (MgSO4),
filtered and the solvent was evaporated. The residue
was stirred in DIPE. The precipitate was filtered off
and dried, yielding 30.4 g (54 %) of intermediate 25.
c) Preparation of intermed iate 26 Intermediate 25
(0.0036 mol) was dissolved in 2-methyl-2-propanol (60
ml) and 3- hydrazino- ,iV-dimethylpropanamide (0.0072
mol) was added to the solution. The re action mixture
was stirred and refluxed for 5 hours. The solvent was
evaporated. Theresidue was first purified by flash
column chromatography over silica gel (Biotage flash
purification system; gradient CH2C 12/CH 3OH from
100/0 to 90/10). The desired fractions were collected
and the solvent was evaporated. The residue was
crystalized from CH2C 12/DIPE, yielding 0.69 g of
intermediate 26. Example A12 a) Preparation of
intermed iate 27 Thiocyanic acid ammonium salt (0.14
mol) was stirred in AcOH (180 ml) at room tem
perature. 2-chloro-4-pyridinecarbonyl chloride (0. 11
mol) was added and the mixture was stirred for 2
hours. 3,4,5-Trifluorobenzenamine (0.1 mol) was added
and the reac tion mixture was stirred for 1 hour at
room temperature. Then the mixture was poured in ice.
The precipitate was filtered off and dried, yielding
24.32 g (70 %) of intermedi ate 27. b) Preparation of
intermediate 28 60 % NaH (0.075 mol) was stirred in
THF (500 ml) on an ice-bath under N2 atmos phere.
Intermediate 27 (0.07 mol) was added and then the
mixture was stirred for 2 hours at 0 0C. Iodomethane
(0.075 mol) was added and the ice-bath was removed.
H2O was added and the mixture was evaporated. H2O was
added to the residue and this mix ture was extracted
with CH2Cl2. The separated organic layer was dried
(MgSO 4), fil tered and the solvent was evaporated.
The residue was stirred in Et2O. The precipitate was
filtered off and dried, yielding 17.51 g (70 %) of
intermediate 28.c Preparation of intermedi ate 29 



A mixture of intermediate 28 (0.0083 mol),
(2S)-l-hydrazino-2-propanol (0.0167 mol) and
2-methyl-2-propanol (50 ml) was stirred and refluxed
for 2 hours. Then the solvent was evaporated and H O
was added to the residue. The mixture was extracted
with CH2CI2. The separated organic layer was dried
(MgSO4), filtered and the solvent was evaporated. The
residue was crystallized from CH Cl . The precipitate
were filtered off and dried, yielding 2.06 g (65 %) of
intermediate 29. Example A13 a) Preparation of
intermediate 30 A mixture of intermediate 25 (0.0182
mol), 2-hydrazinyl-acetic acid, ethyl ester, hy
drochloride (1:1) (0.0364 mol) and 2-methyl-2-
rroranol (75 ml) in DIPEA (0.0364 mol) was stirred and
refluxed for 3 hours. The reaction mixture was cooled,
the pre cipitate was filtered off and dried, yielding
2.98 g (37%) of intermediate 30. Preparation of
intermed iate 3 1 A suspension of intermediate 30
(0.0159 mol) in ethanamine (2M in CH3OH) (80 ml) was
heated at 70 0C for 3 hours. The mixture became first
homogeneous, and then a precipitate was formed. The
precipitate was collected by filtration, washed with
ethanol and then DIPE, and was then dried, yielding
4.94 g of intermediate 3 1Example A14 si) Preparation
of intermediate 32 Dissolved
2-methyl-4-pyridinecarbonyl chloride (0.1 160 mol) in
2-propanone (400 ml) at room temperature, thiocyanic
acid ammonium salt (0.1300 mol) was added. The re
action mixture was stirred for 30 minutes, then
2,2-difluoro-l,3-benzodioxol-5-amine (0. 1160 mol) was
added slowly by an additional funnel. The reaction
mixture was stirred at room temperature for 2 hours,
then quenched by H2O (100 ml), extracted by CH Cl2 (3
x 100 ml), the combined organic phase was dried
(MgSO4), filtered, and the solvent was evaporated. The
residue was purified by flash column chromatography
over silica gel (gradient heptane/EtOAc from 70/30 to
50/50).The product fractions were collected and the
solvent was evaporated, yielding 6.5 g of intermediate
32. b Preparation of intermediate 33 A 60 % NaH
solution in paraffin (0.018 mol) was stirred in THF
(100 ml) on an icebath under N2 atmosphere.
Intermediate 32 (0.0171 mol) was added and the mixture
was stirred for 1 hour at 0 0C. Iodomethane (0.018
mol) was added and the ice-bath was removed. Then the
solvent was evaporated and water was added to the
residue. This mixture was extracted with CH Cl . The
separated organic layer was dried (MgSO4) filtered and
the solvent was evaporated, yielding 4.5 g of
intermediate 33 which was used as such in the next
reaction. c Preparation of intermediate 34
Intermediate 33 (0.0167 mol) was dissolved in
2-methyl-2-propanol (150 ml). Then 2-
hydrazinyl-acetic acid, ethyl ester, hydrochloride
(1:1) (0.0334 mol) and DIPEA (0.0334 mol) were added.
The reaction mixture was stirred and refluxed for 4
hours.The solvent was evaporated. The residue was used
without further purification, yield ing intermediate
34. d) Preparation of intermedi ate 35 A mixture of
intermediate 34 (0.0123 mol) and LiOH (0.0132 mol) in
THF (16 ml), CH OH (5 ml) and H O (5 ml) was stirred
at room temperature for 1 hour. Then the solvents were
evaporated and the residue was taken up in 20 ml HCl (
1 N). The precipi tate was filtered off and dried,
yielding 0.940 g (100 %) of intermediate 35. Example
Al 5 Preparation of intermed iate 36 A solution of
compound 30 (0.0001 mol) in TFA (5 ml) was shaken
overnight at 40 0C. Then the solvent was evaporated, ,
yielding intermediate 36 as a TFA-salt. B. Preparation
of the compounds Example B1 Preparation of compound 1
A pressure vessel was charged with a mixture of
compound 63 (0.000446 mol) in CH3NH2/CH3OH (20 mol)
and the mixture was stirred for 16 hours at 1800C. The
sol vent was evaporated. The residue was purified by
HPLC method B. The desired prod uct fractions were
collected and the solvent was evaporated. An aqueous
Na CO solu tion (1.5 ml) and CH Cl were added to the
residue. The mixture was filtered throughan Extrelute
filter. The filtrate's solvent was evaporated. The
residue was dried, yield ing 0.096 g (50 %) of
compound 1. Example B2 Preparation of compound 2 A
mixture of intermediate 5 (0.012 mol) and
2-hydrazino-ethanol monohydrochloride (0.012 mol) in
ethanol (100 ml) was stirred at reflux for 2 hours.
Then the solvent was evaporated and the obtained
residue was purified by HPLC method A. The product
fractions were collected and the solvent was
evaporated. The residue was dried, yield ing 0.076 g
of compound 2. Example B3 Preparation of compound 3 A
mixture of intermediate 2 (0.0075 mol) and
2-hydrazino-ethanol monohydrochloride (0.0075 mol) in
ethanol (100 ml) was stirred at reflux for 2 hours.
The solvent was evaporated. The reaction mixture was
crystallized from CH3CN. The precipitate was filtered
off and dried, yielding 1.249 g (41 %) of compound 3.
Example B4 Preparation of compound 4 A mixture of
compound 65 (0.000242 mol), -methylmethanamine
hydrochloride (0.000242 mol) and HBTU (0.000363 mol)
in DIPEA (0.0009687 mol) and CH2Cl2 (10 ml) was
stirred overnight at room temperature. The solvent was
evaporated. The resi due was purified by HPLC method A
. The product fractions were collected and the solvent
was evaporated. The residue was dried, yielding 0.003
g (3 %) of compound 4.Example B5 Preparation of
compound 5 A pressure vessel was charged with a
mixture of compound 63 (0.00089 mol) and 2-propanamine
( 1 g) in THF (20 ml) and the mixture was heated for
16 hours at 175 0C. The solvent was evaporated. The
residue was purified by HPLC method A. The product
fractions were collected and the solvent was
evaporated, yielding 0.084 g (20 %) of compound 5.
Example B6 Preparation of compound 6 A mixture of
compound 67 (0.00023 mol), JV-methylmethanamine
hydrochloride (0.00046 mol) and DIPEA (0.00092 mol) in
DMF (5 ml) was stirred for 30 minutes at room
temperature. HBTU (0.00035 mol) was added and the
reaction mixture was stirred overnight at 800C. The
solvent was evaporated. The residue was partitioned
between an aqueous Na CO solution ( 1 ml) and CH2Cl2.
The mixture was dried over Extrelute. The filtrate's
solvent was evaporated. The residue was purified by
HPLC method A. The product fractions were collected
and the solvent was evaporated, yield ing 0.062 g (58
%) of compound 6. Example B7 Preparation of compound 7
A mixture of intermediate 11 (0.0094 mol) and
2-hydrazino-ethanol monohydrochloride (0.01 12 mol) in
2-methyI-2-propanol (60 ml) was stirred and refluxed
for 2 hours,then stood overnight at room temperature
and the resulting precipitate was filtered off, rinsed
with DIPE, then dried, yielding 2.3 Ig (64%) of
compound 7. Example B8 Preparation of compound 8 A
mixture of intermediate 12 (0.000552 mol),
5-methyl-3-isoxazolecarbonyl chloride (0.000552 mol)
and Et3N (0.001 104 mol) in CH2Cl2 (5 ml) was stirred
for 1 hour at room temperature. The solvent was
evaporated. Then Na2CO aqueous solution ( 1 ml) and
CH2Cl2 were added to the residue. The mixture was
filtered through an Extrelute filter and the
filtrate's solvent was evaporated. The residue was
purified by HPLC method A. The product fractions were
collected and the solvent was evaporated. The residue
was dried, yielding 0.097 g (37 %) of compound 8.
Below, compounds are listed that were prepared
according to one of the above Exam ples.TITANIUM
CATALYST, ITS PREPARATION AND ITS USE IN EPOXIDATION
REACTIONS Field of the invention The present invention
relates to a process for the preparation of a titanium
catalyst, the titanium catalyst as such and to a
process for the preparation of alkylene oxide with the
catalyst . Background of the Invention Titanium
catalysts are known to be useful in the preparation of
alkylene oxide. Processes for the preparation of
titanium catalysts are also well known. US-A-6, 114,
552 describes the use of a high surface area silica
support in preparing epoxidation catalysts. The
support used in the invention of US-A-6 ,114, 552 has
a surface area greater than 1100 m2/g. The epoxidation
catalyst is made by impregnation of the support with
either a solution of a titanium halide in a
nonoxygenated hydrocarbon solvent or a gas stream of
titanium tetrachloride, and then calcining it.
Catalyst IB is the only catalyst made in accordance
with the invention of US-A-6 ,114, 552 which is
prepared by impregnation of a silica support with a
gas stream of titanium tetrachloride. The surface area
of the support used for Catalyst IB is 1140 m2/g. This
silica support is first calcined at 550 0C for 14
hours. The calcined and dried support thus obtained is
then charged into a tubular reactor which is inter
alia equipped with a heating mantle and a 3-neck
round-bottom flask. The catalyst inside the tubular
reactor is then heated to 400 0C . Once this
temperature is reached, water is added into the 3-neck
round-bottom flask and this flask is heatedwith a
heating mantle to reflux in order to distill the water
through the catalyst bed. A heat gun is used to heat
the round-bottom flask to drive any residual water
through the bed. That is to say, in order to ensure
that all of the water added into the flask is brought
into contact with the support inside the tubular
reactor. Once all of the water has disappeared from
the round-bottom flask, the catalyst bed inside the
tubular reactor placed on said flask, is cooled to 300
0C . Such water treatment may, at least partially,
result in hydrolysis of the support. It is not
disclosed in US-A-6 ,114, 552 at what rate the bed
temperature is decreased. Neither is it indicated if,
and, if so, for how long the catalyst bed is
maintained at 300 0C . Therefore, as soon as said
temperature is achieved, the silica support which has
not been dried after the water treatment step, is
subjected to the titanation step. In this titanation
step, titanium tetrachloride is transferred to the
3-neck round-bottom flask. This flask is heated to
reflux in order to distill the titanium tetrachloride
through the catalyst bed. After said titanation the
catalyst bed is heated at 700 0C for 0.5 hour
resulting in a calcined catalyst. The final catalyst
has a loading of 4.9 wt% titanium. Comparative
Catalysts 3A and 3B of US-A-6, 114, 552 are also
catalysts prepared by impregnation of a silica support
with a gas stream of titanium tetrachloride. The
surface area of their support is only 300 m2/g. This
silica support is first dried at 450 0C for 2 hours.
The dried support thus obtained is then placed into a
tubular reactor which is inter alia equipped with a
heating mantle and a 3-neck round-bottom flask. The
catalyst inside the tubular reactor is then heated to
200 0C . Once this temperature is reached, titanium
tetrachloride isadded into the 3-neck round-bottom
flask and this flask is heated with a heating mantle
to reflux in order to distill the titanium
tetrachloride through the catalyst bed. After said
titanation the catalyst bed is heated at 600 0C for 2
hours resulting in a calcined catalyst. The final
catalyst has a loading of 2.6 wt% titanium. GB-A-I,
148, 689 relates to a process for preparing an 



olefin polymerization catalyst which comprises
reacting alumina, silica or alumina-silica with a
titanium halide at a temperature of from 300 to 700 0C
, followed by hydrolyzing and calcining in a
hydrogen-containing atmosphere. In Example 10 of
GB-A-I, 148, 689 silica is used as the carrier. This
carrier is first calcined at 500 0C for 2 hours. The
calcined and dried carrier thus obtained is then
reacted with a gas stream containing titanium
tetrachloride at a temperature of 375 0C for 2 hours.
After completion of the reaction, dry nitrogen only
was introduced for an additional ten minutes to purge
the remaining titanium tetrachloride from the reactor.
It is not indicated in GB-A-I, 148, 689 which
temperature is applied during said purging. However,
if said temperature is the reaction temperature of 375
0 C , then the time period of only 10 minutes is still
too short, especially in combination with such
relatively low temperature, to effect calcination of
the impregnated carrier after having first purged all
of the remaining titanium tetrachloride from the
reactor. In order to achieve calcination, in general,
a calcination time of at least 30 minutes may be
required, as in the abovementioned first calcination
step (2 hours) and the second calcination step
discussed below (4 hours). After said purging the
impregnated carrier is hydrolyzed, dried at a
temperature of 120 0C for 2 hours, and finally
calcinedby heating it at a temperature of 800 0C for 4
hours while passing dry hydrogen from which oxygen had
been removed, over it . EP-A-O, 525, 503 discloses a
method for preparing a heterogeneous catalyst
comprised of a support material and at least one
catalytically active species. In Example 1 of EP-A-O,
525, 503 silica is used as the support material. The
support is first pretreated for 16 hours at 450 0C in
air. The dried support thus obtained is then
pretreated for 4 hours in nitrogen at a partial vacuum
of 70 mbar. It is not indicated in EP-A-O, 525, 503
which temperature is applied during said pretreatment
with nitrogen. However, since after said latter
pretreatment the temperature is increased up to the
reaction temperature which is either 175 or 450 0C ,
the temperature applied during said latter
pretreatment must be lower than 450 0C . Once the
reaction temperature is achieved, titanium
tetrachloride vapour is introduced for 2 hours into
the reaction space using nitrogen gas as the carrier.
The titanation reaction is performed at said partial
vacuum of 70 mbar, which is in conformity with a
preferred embodiment of the invention of EP-A-O, 525,
503 as discussed at column 5 , lines 30-38. According
to this preferred embodiment, the reaction between the
vapour of the catalyst reagent and the support
material takes place at a pressure ranging from 0.1 to
100 mbar. According to EP-A-O, 525, 503, an advantage
of that partial vacuum is that purity of the reaction
space can be improved and the diffusion rate
increased. Finally, the impregnated silica support
obtained in Example 10 of EP-A-O, 525, 503 is flushed
with nitrogen gas for 2 hours at the reaction
temperature. The final catalyst has a loading of 3.3
wt% titanium where the reaction temperature is 175 0 C
, and aloading of 2.6 wt% titanium where the reaction
temperature is 450 0C . There is a continuous interest
in improving the selectivity of titanium catalysts to
alkylene oxide. There is furthermore interest in
improving the process for the preparation of such
catalysts. We found a simple and attractive way to
achieve this. Summary of the Invention Surprisingly it
was found that the selectivity of a titanium catalyst
can be improved by using a catalyst preparation
process wherein a specific combination of drying in
terms of the drying temperature, impregnation in terms
of the impregnation temperature and pressure, and
calcination is used. The present invention now relates
to a process for the preparation of a titanium
catalyst which process comprises: (a) drying a silica
carrier at a temperature of from 300 to 800 0C to
obtain a dried carrier; (b) contacting the dried
carrier obtained in step (a) with a gas stream
containing titanium halide at a temperature in the
range from 125 0C lower to 125 0C higher than the
drying temperature of step (a) and at a pressure
higher than 0.8 bar to obtain an impregnated carrier;
(c) calcining the impregnated carrier obtained in step
(b) to obtain the titanium catalyst. Detailed
description of the invention Within the present
specification, the expression "dried carrier obtained
in step (a)" used in the description of step (b) of
the process of the present invention means that
between steps (a) and (b) no further treatment of the
carrier, such as water treatment or hydrolysis, takes
place.Further, within the present specification, the
expression "impregnated carrier obtained in step (b) "
used in the description of step (c) of the process of
the present invention means that between steps (b) and
(c) no further treatment of the carrier, such as water
treatment or hydrolysis, takes place. By a titanium
catalyst in this specification is understood a carrier
that has been dried, impregnated with a titanium
compound and calcined. The catalyst of the present
invention is obtained by drying of a silica carrier
followed by gas phase impregnation with a titanium
halide, and finally calcination. The combination of
drying the silica carrier at a temperature of from 300
to 800 0C , then gas phase impregnation of the dried
carrier thus obtained at a temperature in the range
from 125 0C lower to 125 0C higher than the drying
temperature of step (a) and at a pressure higher than
0.8 bar, and finally calcination of the impregnated
carrier thus obtained, results in catalysts having a
lower titanium loading with an improved selectivity.
The temperature in impregnation step (b) is in the
range from 125 0C lower than the drying temperature,
preferably 100 0C lower than the drying temperature,
more preferably 50 0C lower than the drying
temperature, even more preferably 25 0C lower than the
drying temperature to 125 0C higher than the drying
temperature, preferably 100 0C higher than the drying
temperature, more preferably 50 0C higher than the
drying temperature, even more preferably 25 0C higher
than the drying temperature. Most preferred is that
the titanation temperature is within 10 0C below or
above the drying temperature of step (a) .The pressure
in impregnation step (b) is higher than 0.8 bar, that
is to say higher than 800 mbar . Said pressure is
preferably at least 0.9 bar, more preferably at least
0.95 bar and even more preferably at least 0.99 bar.
Further, said pressure is preferably at most 5 bar,
more preferably at most 3 bar and even more preferably
at most 2 bar. Most preferred is that the pressure in
impregnation step (b) is substantially equal to
atmospheric pressure, that is to say around 1 bar.
Where in this specification the term "bar" is used,
"bar absolute" or "bara" is meant. In principle, any
silica carrier is suitable for use in the preparation
process according to the present invention.
Preferably, a silica gel carrier is used as silica
carrier. Besides silica gels also synthetic silica
carriers, like MCM-41, or precipitated silica powders
can be used. Optionally, the carriers can be shaped in
any desired form, by any method known to the skilled
person. It is known that contaminants can influence
the performance of the final catalyst. For example
sodium present in the silica carrier forms NaCl with
chloride that negatively influences the performance of
the catalyst . It has been found that gas phase
impregnation according to the present invention gives
especially good results if the silica carrier contains
at most 1500 ppm of sodium, more specifically at most
1200 ppm of sodium, even more specifically at most
1000 ppm of sodium. Further, the silica carrier
preferably comprises at most 500 ppm of aluminium, at
most 500 ppm of calcium, at most 200 ppm of potassium,
at most 100 ppm of magnesium and at most 100 ppm of
iron. If a silica gel carrier is used in a preferred
embodiment of the present invention in principle
anycarrier derived from a silicon containing gel can
be used. In general, silica gels are a solid,
amorphous form of hydrous silicon dioxide. They
usually contain threedimensional networks of
aggregated silica particles of colloidal dimensions.
They are, for example, prepared by acidifying an
aqueous sodium silicate solution to a pH of less than
11 by combining it with a strong mineral acid. The
acidification causes the formation of monosilicilic
acid (Si (OH) 4), which polymerizes into particles
with internal siloxane linkages and external silanol
groups. At a certain pH the polymer particles
aggregate, thereby forming chains and ultimately gel
networks. Silicate concentration, temperature, pH and
the addition of coagulants affect gelling time and
final gel characteristics such as density, strength,
hardness, surface area and pore volume. The resulting
hydrogel is typically washed free of electrolytes,
dried and activated. A suitable silica gel carrier
would be silica support V432 (surface area of 320 m2
/g) and DAVICAT SI-IlOl (surface area of 345 m2 /g) ,
which are commercially available from Grace Davison.
Although silica carriers with a surface area of up to
1600 m2 /gram can be used, the silica gel carrier for
use in the present invention preferably has a surface
area of at most 1000 m2 /gram, more preferably at most



800 m2 /gram, even more preferably at most 650 m2
/gram, most preferably at most 400 m2 /gram.
Generally, the surface area will be at least 10 m2
/gram, more specifically at least 20 m2 /gram. Silica
gel carriers which were found especially suitable had
a surface area of 345 m2 /g.Preferably, silica gel
carriers for use in the present invention have a
weight average particle size of at most 2 millimetres.
Particle sizes which were found to be especially
suitable for use in the present invention were weight
average particle sizes of from 0.2 to 1.8 mm, more
specifically of from 0.4 to 1.6 mm, most specifically
of from 0.6 to 1.6 mm. Drying according to the present
invention comprises subjecting the silica carrier to a
temperature of from 300 to 800 0C . The temperature of
the drying of step (a) is considered to be the
temperature of the silica carrier. Drying can be
carried out in the absence or in the presence of an
inert gas such as nitrogen. Preferably, the drying is
carried out at a temperature higher than 400 0C , more
preferably at a temperature higher than 550 0C . The
temperature chosen depends on the practical
circumstances . Not all reactors can be used for
subjecting the carrier to a relatively high
temperature of about 800 0C . However, such high
temperature has been found to give especially good
results. The kind of silica carrier used and the
pretreatment of the silica carrier influence the time
during which the drying is to be carried out. The
drying will generally be carried out during from 15
minutes up to 10 hours, more specifically of from 1 to
8 hours, more specifically of from 1 to 5 hours. It
has been found especially advantageous if the drying
and gas phase impregnation is carried out subsequently
in one reactor, without cooling to room temperature or
transfer to an other reactor in between the two steps
. It has been found especially advantageous if the
amount of titanium halide supplied in step (b) is
suchthat the catalyst obtained is loaded with 0.1 up
to 2.5 wt% titanium, preferably 0.5 up to 2.3 wt%
titanium, based on the total weight of the catalyst.
It has been found that the relatively low loadings of
0.1 up to 2.5 wt% give a catalyst with a higher
selectivity to the desired alkylene oxide than similar
catalysts with loadings higher than 2.5 wt% .
Preferably, titanium or a titanium compound, such as a
salt or an oxide, is the only metal and/or metal
compound present. Applicants now found that the
loading of 0.1 up to 2.5 wt% Ti on the silica carrier
gives a bonding of the titanium compounds and the
silica which is especially advantageous for the
selectivity. Furthermore, with these loadings,
relatively less titanium is leached from the catalyst
when used over a longer period in the epoxidation
reactor. During the production of the catalyst itself
less titanium has to be used leading to a reduction of
fouling of the reactor where the production of the
catalyst takes place. Generally, the silica carrier is
contacted with the titanium halide in the course of
from 0.1 and 10 hours, more specifically of from 0.5
to 6 hours. With halide is meant fluoride, chloride,
iodide or bromide. The time of impregnation is taken
to be the time during which the silica carrier is in
contact with gaseous titanium halide. Preferably, the
silica carrier is contacted with a similar amount of
titanium halide during the full time of the
impregnation. However, it will be clear to someone
skilled in the art that deviations from this are
allowable such as at the start of the impregnation, at
the end of the impregnation and for relatively short
time intervals during impregnation. Titanium halides
which can be used comprise tri- and tetra-substituted
titaniumcomplexes which have of from 1 to 4 halide
substituents with the remainder of the substituents,
if any, being alkoxide or amino groups. The titanium
halide can be either a single titanium halide compound
or can be a mixture of titanium halide compounds.
Preferably, the titanium halide comprises at least 50
wt% of titanium tetrachloride, more specifically at
least 70 wt% of titanium tetrachloride. Most
preferably, the titanium halide is titanium
tetrachloride. The present invention comprises the use
of a gas stream comprising titanium halide.
Preferably, the gas stream consists of titanium halide
optionally in combination with an inert gas. If an
inert gas is present, the inert gas preferably is
nitrogen. Especially selective catalysts were found to
be obtainable with the help of a gas stream solely
consisting of titanium halide. In such process, the
preparation is carried out in the absence of a carrier
gas. However, limited amounts of further gaseous
compounds are allowed to be present during the contact
between the silicon containing carrier and the gaseous
titanium halide. The gas in contact with the carrier
during impregnation preferably consists for at least
70 wt% of titanium halide, more specifically at least
80 wt%, more specifically at least 90 wt%, most
specifically at least 95 wt% . Specific preferred
processes have been described in European application
EP-A-1567261. Gaseous titanium halide can be prepared
in any way known to someone skilled in the art. A
simple and easy way comprises heating a vessel
containing titanium halide to such temperature that
gaseous titanium halide is obtained. If inert gas is
to be present, the inert gas can be led over the
heated titanium halide.The reaction product of step
(b) , the impregnated carrier, still contains too much
chlorine in relation to titanium. If one would use the
impregnated carrier as a catalyst, the product stream
would contain chlorine, and an extra step would be
needed to remove this chlorine. Furthermore, the
selectivity to alkylene oxide of the impregnated
carrier makes it less suitable for use as a catalyst .
Calcining the reaction product of step (b) removes
hydrogen chloride. In EP-A-0345856 the calcination is
explained in more detail. Preferably, the calcination
is carried out at a temperature of at least 300 0C ,
more preferably at a temperature of at least 400 0C ,
even more preferably at a temperature of at least 550
0C . Preferably, calcination in step (c) of the
present process is carried out at a temperature which
is higher than the temperature in impregnation step
(b) . From a practical point of view, the calcination
temperature applied is at most 800 0C . Preferably,
the calcination is carried out at a temperature of at
most 650 0C . At temperatures above 650 0C the
calcination equipment becomes more expensive, since
special construction materials must be used for
building the reactors that can withstand these high
temperatures. Most preferred is that the calcination
is performed at approximately the same temperature as
the temperature of the initial drying step.
Calcination, in the present invention, results in the
titanium catalyst. Normally, a calcination time in the
range of 30 minutes up to 24 hours is applied.
Generally, the catalyst will be subsequently
hydrolysed and optionally silylated before being used
in the reaction. Therefore, the present invention
furtherrelates to a process that further comprises (d)
hydrolysing the catalyst as obtained in step (c) to
obtain a hydrolysed catalyst; (e) optionally
contacting the hydrolysed catalyst obtained in step
(d) or the catalyst obtained in step (c) with a
silylating agent to obtain a silylated catalyst.
Hydrolysis of the catalyst may remove Ti-halide bonds.
The hydrolysis of the catalyst is suitably carried out
with steam at a temperature preferably in the range of
from 150 to 400 0C , more preferably in the range of
from 250 to 350 0C . Silylation of the (hydrolysed)
catalyst can be carried out by contacting the
(hydrolysed) catalyst with a silylating agent,
preferably at a temperature of between 100 and 425 0C
, more preferably at a temperature of between 150 to
350 0 C . Suitable silylating agents include
organosilanes like tetra-substituted silanes with
C]_-C3 hydrocarbyl substituents . A very suitable
silylating agent is hexamethyldisilazane . Examples of
suitable silylating methods and silylating agents are,
for instance, described in US-A-3, 829, 392 and
US-3,923,843 which are referred to in US-A-6, 011,
162, and in EP-A-734764. A s mentioned above, it is
well known in the art to produce alkylene oxides, such
as ethylene oxide and propylene oxide, by epoxidation
of the corresponding olefin using a hydroperoxide such
as hydrogen peroxide or an organic hydroperoxide as
the source of oxygen. The hydroperoxide can be
hydrogen peroxide or any organic hydroperoxide such as
tert-butyl hydroperoxide, cumene hydroperoxide and
ethylbenzene hydroperoxide. The alkene will generally
be ethylene or propene which gives as alkylene oxide,
ethylene oxide or propylene oxide. Thecatalyst
prepared according to the present invention has been
found to give especially good results in such process.
Therefore, the present invention further relates to a
process for the preparation of alkylene oxide which
process comprises contacting a hydroperoxide and
alkene with a heterogeneous epoxidation catalyst and
withdrawing a product stream comprising alkylene oxide
and an alcohol and/or water, in which process the
catalyst is according to the present invention. A
specific organic hydroperoxide is ethylbenzene
hydroperoxide, in which case the alcohol obtained is
1-phenyl ethanol . The 1-phenylethanol usually is
converted further by dehydration to obtain styrene. 



Another method for producing propylene oxide is the
co-production of propylene oxide and methyl tert-butyl
ether (MTBE) starting from isobutane and propene .
This process is well known in the art and involves
similar reaction steps as the styrene/propylene oxide
production process described in the previous
paragraph. In the epoxidation step tert-butyl
hydroperoxide is reacted with propene forming
propylene oxide and tert-butanol . Tertbutanol is
subsequently etherified into MTBE. A further method
comprises the manufacture of propylene oxide with the
help of cumene . In this process, cumene is reacted
with oxygen or air to form cumene hydroperoxide.
Cumene hydroperoxide thus obtained is reacted with
propene in the presence of an epoxidation catalyst to
yield propylene oxide and 2-phenyl propanol . The
latter can be converted into cumene with the help of a
heterogeneous catalyst and hydrogen. Specific suitable
processes are described for example in WO 02/48126.
The conditions for the epoxidation reaction according
to the present invention are those
conventionallyapplied. For propene epoxidation
reactions with the help of ethylbenzene hydroperoxide,
typical reaction conditions include temperatures of 50
to 140 0C , suitably 75 to 125 0C , and pressures up
to 80 bar with the reaction medium being in the liquid
phase. The invention is further illustrated by the
following Examples . Examples The silica gel carrier
used in the examples was a wide pore silica gel (Grace
Davison DAVICAT SI 1101) having a surface area of 345
m /g and a pore volume of 1 ml/g. Substantially all
particles had a particle size between 0.6 and 1.6 mm.
Silica intake was 75 g in a quartz fixed bed reactor.
Example A (comparative) Comparative catalyst A was
prepared by drying the silica carrier at a temperature
of 265 0C for 2 hours in a reactor, followed by
cooling the carrier to a temperature of 208 0C where
titanation took place by dosing 14 g of titanium
tetrachloride in the gas phase (75 vol% in nitrogen)
over a period of 70 minutes. Subsequently the catalyst
was calcined at 600 0C for 7 hours under a nitrogen
flow of 55 Nl/hr. Heating and cooling rates were 100
C/hr below 300 0C and 50 C/hr above 300 0C . Example B
(comparative) Comparative catalyst B was prepared by
drying the silica carrier at a temperature of 450 0C
for 2 hours in air (heating rate 300 C/hr), followed
by cooling the carrier to a temperature of 300. 0C
where titanation took place by dosing 14 g of titanium
tetrachloride in the gas phase (75 vol% in nitrogen)
over a period of 70 minutes. Subsequently the catalyst
was calcined at 690 0C for7 hours under a nitrogen
flow of 55 Nl/hr. Heating and cooling rates were 100
C/hr below 300 0C and 50 C/hr above 300 0C . Example 1
(according to the invention) Catalyst 1 was prepared
by drying the silica carrier at 600 0C for 2 hours and
cool it down to 575 0C in a nitrogen flow of 55 Nl/hr.
Subsequently the silica carrier was titanated with
titanium tetrachloride at a temperature of 575 0C by
dosing 11 g of titanium tetrachloride in the gas phase
(75 vol% in nitrogen) over a period of 70 minutes. The
impregnated carrier was heated to 600 0C and calcined
for 7 hours under a nitrogen flow of 55 Nl/hr. Heating
and cooling rates were 100 C/hr below 300 0C and 50
C/hr above 300 0C . Example 2 (according to the
invention) Catalyst 2 was prepared by drying the
silica carrier at 450 0C for 2 hours and cool it down
to 425 0C a nitrogen flow of 72 Nl/hr. Subsequently
the silica carrier was titanated with titanium
tetrachloride at a temperature of 425 0C by dosing 12
g of titanium tetrachloride in the gas phase (75 vol%
in nitrogen) over a period of 70 minutes. The
impregnated carrier was heated to 600 0C and calcined
for 7 hours under a nitrogen flow of 55 Nl/hr. Heating
and cooling rates were 100 C/hr below 300 0C and 50
C/hr above 300 0C . Example 3 (according to the
invention) Catalyst 3 was prepared by drying the
silica carrier at 450 0C for 2 hours and cool it down
to 425 0C a nitrogen flow of 72 Nl/hr. Subsequently
the silica carrier was titanated with titanium
tetrachloride at a temperature of 425 0C by dosing 13
g of titanium tetrachloride in the gas phase (75 vol%
in nitrogen) over a period of 70 minutes. The
impregnated carrier washeated to 450 0C and calcined
for 7 hours under a nitrogen flow of 55 Nl/hr. Heating
and cooling rates were 100 C/hr below 300 0C and 50
C/hr above 300 0C . Subsequent treatment All calcined
catalysts were subsequently contacted with steam at
325 0C during 4 hours. The steam flow consisted of
resp. 3.5 g/hr for the first 2 hours and 5 g/hr for
the subsequent 2 hours with 8 Nl of nitrogen per hour
as carrier gas . Finally, all the catalysts were
silylated at 185 0C during 2 hours by passing
hexamethyldisilazane through the catalyst bed in gas
phase at a rate of 18 g per hour in a nitrogen flow of
1.4 Nl per hour . The catalyst as prepared in example
1 (Catalyst 1 ) was also tested without carrying out a
steaming and silylation step. This catalyst was noted
as Cat 1*. Catalytic performance The catalytic
performance of the titanium catalyst samples was
tested in an 1-octene batch test, where 25 ml of a
mixture containing 7.5 wt% ethylbenzene hydroperoxide
(EBHP) and 36 wt% 1-octene in ethyl benzene (EB) was
allowed to react with 0.5 g of titanium catalyst at 40
0C while mixed thoroughly. After 1 hour the mixture
was cooled in ice water to end the reaction and the
concentrations of EBHP and 1-octylene oxide were
determined by Near Infrared (NIR) analyses. Near
Infrared (NIR) analyses were carried out by
near-infrared spectroscopy using a Bomen WORKIR 160
analyser. In table 1 , the conversions and the
selectivities are given. The conversion is the
percentage of ethylbenzenehydroperoxide which has been
converted. The selectivity is the molar ratio of
1-octylene oxide formed to EBHP converted.Table 1 It
has been found for each of the above catalysts that
over the whole of at least the range for conversion of
EBHP of 50-60%, the selectivity to 1-octylene oxide
remained the same. It can be concluded from the
results as presented in table 1 that catalyst 1 , 2
and 3 have improved selectivity over both catalysts A
and B . In comparison with catalyst B the use of high
calcination temperature is prevented leading to
savings in time and savings on expensive construction
materials for these high temperatures.C L A I M S 1 .
Process for the preparation of a titanium catalyst
which process comprises: (a) drying a silica carrier
at a temperature of from 300 to 800 0C to obtain a
dried carrier; (b) contacting the dried carrier
obtained in step (a) with a gas stream containing
titanium halide at a temperature in the range from 125
0C lower to 125 0C higher than the drying temperature
of step (a) and at a pressure higher than 0.8 bar to
obtain an impregnated carrier; (c) calcining the
impregnated carrier obtained in step (b) to obtain the
titanium catalyst. 2 . Process according to claim 1 ,
wherein the process further comprises (d) hydrolysing
the catalyst as obtained in step (c) to obtain a
hydrolysed catalyst; (e) optionally contacting the
hydrolysed catalyst obtained in step (d) or the
catalyst obtained in step (c) with a silylating agent
to obtain a silylated catalyst. 3 . Process according
to any one of claims 1-2, wherein step (b) is
performed at a temperature in the range from 50 0C
lower to 50 0C higher than the drying temperature of
step (a) . 4 . Process according to any one of claims
1-3, wherein step (c) is performed at a temperature in
the range of from 300 to 800 0C . 5 . Process
according to any one of claims 1-4, wherein the amount
of titanium halide supplied in step (b) is such that
the catalyst obtained is loaded with 0.1 up to2.5 wt%
titanium, based on the total weight of the catalyst .
6 . Process according to any one of claims 1-5,
wherein the gas stream of step (b) consists of
titanium halide. 7 . Process according to any one of
claims 1-6, wherein the silica carrier has a surface
area of at most 650 m2 /g. 8 . Catalyst obtainable by
the process according to any one of the preceding
claims . 9 . Process for the preparation of alkylene
oxide which process comprises contacting a
hydroperoxide and an alkene with the catalyst prepared
according to any one of claims 1-7 and withdrawing a
product stream comprising an alkylene oxide and an
alcohol and/or water. 10. Process according to claim 9
, wherein the alkene is propene and the alkylene oxide
is propylene oxide. 11. Process according to any one
of claims 9-10, wherein the hydroperoxide is
ethylbenzene hydroperoxide and the alcohol is 1-phenyl
ethanol . 12. Process according to claim 11, wherein
the process further comprises dehydration of
1-phenylethanol to obtain styrene. 


