
TRICYCLIC HETEROCYCLIC DERIVATIVES The present
invention relates to tricyclic heterocyclic
derivatives, to pharmaceutical compositions comprising
these compounds and to their use in therapy, in
particular for the treatment of serotonin-mediated
disorders such as obesity, schizophrenia and cognitive
dysfunction. The 5-hydroxytryptamine-2 (5-HT2)
receptors are a family of G-protein coupled receptors
comprising three members (5-HT2A, 5-HT2B and 5-HT2C) .
5-HT2 subtypes activate the phospholipase C second
messenger pathway, resulting in phosphoinositide
hydrolysis and a transient increase in intracellular
calcium. Certain 5-HT2 subtypes can also activate the
phospholipase A2 pathway, leading to release of
arachidonic acid. The human 5-HT2C receptor was cloned
in 1991 and unlike the 5-HT2A and 5-HT2 receptors, its
expression appears to be restricted to the central
nervous system (CNS). The 5-HT2C receptor subtype has
been implicated in a wide variety of conditions
including obesity, anxiety, depression, obsessive
compulsive disorder, schizophrenia, migraine and
erectile dysfunction. Recently, novel 5-HT2C selective
compounds such as WAY-1 63909 (Dunlop J, CNS Drug
Reviews 2006, 72(3), 167-177), CP-809,101 (Siuciak J.
A, Neuropharmacology 2007, 52, 279-290) and
(R)-9-ethyl-1 ,3,4,1 Ob-tetrahydro-7-
trifluoromethylpyrazino[2,1-a]isoindol-6(2/-/)-one
(Wacker D. A et al, J. Med. Chem. 2007, 50(6),
1365-1379) have been reported to have robust
dose-dependent positive effects on animal models of
obesity, schizophrenia and cognitive dysfunction. In
spite of the availablilty of these compounds, however,
there remains a need for further 5-HT2c receptor
modulators which are safe and effective.
Benzo[4,5]pyrano[2,3-c]pyrrole derivatives have been
disclosed in EP-A-0050387 and Loozen et al, Journal of
the Royal Netherlands Chemical Society, 101/9, 1982 as
dopaminergic molecules. US 4,132,709 and US 4,132,710
relate to certain hexahydrobenzopyranopyridine
derivatives indicated to be useful as diuretic,
anorexic, antidepressant, anticonvusant and
antihypertensive agents. In a first aspect, the
present invention relates to a tricyclic heterocyclic
derivative of Formula IFormula I wherein, m is 1 or 2;
n is 0 or 1; R1 is H, Ci-6alkyl, C2-6alkenyl,
C2-6alkynyl, C3-7cycloalkyl, C3-7cycloalkylCi. 2alkyl,
Ci- 4alkyloxyC 2-3alkyl or C6-ioarylCi -2alkyl, said
Ci-6alkyl, C2-6alkenyl, C2-6alkynyl, C3-7cycloalkyl,
C3-7cycloalkylCi -2alkyl, Ci-4alkyloxyC 2-3alkyl and
C6-ioarylCi -2alkyl being optionally substituted with
one or more halogens; R2 is H, Ci-6alkyl,
C3-7cycloalkyl or C3-7cycloalkylCi -2alkyl, said
Ci-6alkyl, C3-7cycloalkyl and C3-7cycloalkylCi -2alkyl
being optionally substituted with one or more
halogens; R3 is H, Ci-6alkyl, C3-7cycloalkyl,
C3-7cycloalkylCi -2alkyl or Ci-4alkyloxyCi -2alkyl,
said Ci- 6alkyl, C3-7cycloalkyl, C3-7cycloalkylCi
-2alkyl and Ci-4alkyloxyCi -2alkyl being optionally
substituted with one or more halogens; R4 and R5 are
each independently H, Ci-6alkyl, C3-7cycloalkyl,
C3-7cycloalkylCi -2alkyl or Ci- 4alkyloxyCi -2alkyl
said Ci-6alkyl, C3-7cycloalkyl, C3-7cycloalkylCi
-2alkyl and Ci-4alkyloxyCi. 2alkyl being optionally
independently substituted with one or more halogens or
R4 and R5 together with the carbon to which they are
bonded form a 3-6 membered carbocyclic ring optionally
comprising a further heteroatom selected from O and S;
X is O, S, SO, SO2, OCR4R5' or CR4R5O; R4 and R5 are
each independently H, Ci-6alkyl, C3-7cycloalkyl or
C3-7cycloalkylCi -2alkyl, said Ci-6alkyl,
C3-7cycloalkyl and C3-7cycloalkylCi -2alkyl being
optionally independently 



substituted with one or more halogens; Y1 is N or CR6;
Y2 is N or CR7; Y3 is N or CR8; Y4 is N or CR9 with
the proviso that no more than one of Y1-Y4 can be N
simultaneously; R6, R7 and R8 are each independently
selected from H, Ci-6alkyl, C2-6alkenyl, C2-6alkynyl,
C3-7cycloalkyl, C3-7cycloalkylCi -2alkyloxy,
Ci-6alkyloxy, Ci-4alkyloxyCi -2alkyl, Ci-6alkylSCi.
2alkyl, Ci-6alkylSO 2Ci-2alkyl, SC1-6alkyl, SOCi
-6alkyl, SO2Ci-6alkyl, NR10R1 1 , CO2R12 ,NR13SO2R14 ,
CONR15R16 , SO2NR17R18 , C6-i 0aryl, C6-i0arylCi
-2alkyloxy, CN, halogen and a 5-6 membered saturated
or unsaturated heterocyclic ring system comprising 1-2
heteroatoms independently selected from N, O and S,
wherein said d -balkyl, C3- 7cycloalkyl,
C3-7cycloalkylCi -2alkyloxy and Ci -6alkyloxy are
optionally independently substituted with one or more
halogens and wherein said C6-ioaryl, C6-ioarylCi
-2alkyloxy and 5-6 membered saturated or unsaturated
heterocyclic ring system comprising 1-2 heteroatoms
independently selected from N, O and S are optionally
independently substituted with one or more
substituents selected from methyl, halogen and methoxy
or R6 and R7 or R7 and R8 together with the atoms to
which they are bonded form a 5-7 membered unsaturated
carbocyclic ring optionally comprising 1-2 heteroatoms
selected from N, O and S and optionally substituted
with methyl or halogen; R9 is H, Ci -6alkyl, Ci
-6alkyloxy, C3-7cycloalkyl, CN or halogen said Ci
-6alkyl, Ci -6alkyloxy and C3-7cycloalkyl being
optionally independently substituted with one or more
halogens; R10 and R1 1 are each independently H, Ci
-6alkyl, C3-7cycloalkyl or COCi -6alkyl said Ci -
6alkyl being optionally substituted with one or more
halogens; R12 is Ci -6alkyl; R13 is H or Ci -6alkyl;
R14 is Ci -6alkyl; R15 and R16 are each independently
H or Ci -6alkyl and R17 and R18 are each independently
H or with the proviso that when R6 and R9 are H, R7
and R8 cannot independently or together be H, hydroxy,
methoxy or benzyloxy, or a pharmaceutically acceptable
salt or solvate thereof. The term d - alkyl, as used
herein, represents a branched or unbranched alkyl
group having 1-6 carbon atoms. Examples of such groups
are methyl, ethyl, isopropyl, tertiary butyl and
hexyl. Similarly the terms Ci -2alkyl, C-^alkyl and
C2-3alkyl, as used herein, represent a branched or
unbranched alkyl group having 1-2, 1-4 and 2-3 carbon
atoms respectively. The term C2-6alkenyl, as used
herein, represents a branched or unbranched alkenyl
group having 2-6 carbon atoms. Examples of such groups
are ethenyl and isopropenyl. The term C2-6alkynyl, as
used herein, represents a branched or unbranched
alkynyl group having 2-6 carbon atoms. Examples of
such groups are ethynyl and propynyl.The term d -
alkyloxy, as used herein, represents a branched or
unbranched alkyloxy group having 1-6 carbon atoms.
Examples of such groups are methoxy, ethoxy,
isopropyloxy and tertiary butyloxy. Likewise the terms
Ci -2alkyloxy and C-^alkyloxy as used herein,
represent a branched or unbranched alkyloxy group
having 1-2 and 1-4 carbon atoms respectively. The term
Ci -4alkyloxyC 2-3alkyl, as used herein, represents a
C2-3alkyl group which is substituted with a
C-^alkyloxy group. Examples of such groups are
methoxyethyl and ethoxyethyl. Similarly, the term Ci
-4alkyloxyCi -2alkyl, as used herein, represents a Ci
- 2alkyl group which is substituted with a Ci
-4alkyloxy group. The term C -ioaryl, as used herein,
represents an aromatic group having 6-10 carbon atoms,
said aromatic group comprising a single ring or two
rings fused together at 



adjacent carbon atoms. Examples of such groups include
phenyl and naphthyl. The term C6-ioarylCi -2alkyl, as
used herein, represents a Ci -2alkyl group which is
substituted with a C6-ioaryl group. Examples of such
groups are benzyl and phenylethyl. The term
C6-ioarylCi -2alkyloxy, as used herein, represents a
Ci -2alkyloxy group which is substituted with a
C6-ioaryl group. Examples of such groups are benzyloxy
and phenylethyloxy. The term C3-7cycloalkyl, as used
herein, represents a branched or unbranched cyclic
alkyl group having 3-7 carbon atoms. Examples of such
groups are cyclopropyl, cyclopentyl and
2-methylcyclopentyl. The term C3-7cycloalkylCi
-2alkyl, as used herein, represents a Ci -2alkyl group
which is substituted with a C3-7cycloalkyl group.
Examples of such groups are cyclopropylmethyl, and
2-cyclobutylethyl. The term C3-7cycloalkylCi
-2alkyloxy, as used herein, represents a Ci -2alkyloxy
group which is substituted with a C3-7cycloalkyl
group. Examples of such groups are cyclopropylmethyl,
and 2-cyclobutylethyl.The term SCi -6alkyl, as used
herein represents a thioalkyl group, for example a
SCH3 or SCH2CH3 group. Similarly the term SOCi
-6alkyl, as used herein represents an alkylsulphinyl
group, for example a SOCH3 or SOCH2CH3 group and the
term SO2Ci- 6alkyl, as used herein represents an
alkylsulphonyl group, for example a SO2CH3 or
SO2CH2CH3 group. The term Ci-6alkylSCi -2alkyl, as
used herein, represents a Ci-2alkyl group which is
substituted with a SCi -6alkyl group. Examples of such
groups are CH2SCH3 and CH2SCH2CH3. Similarly term
Ci-6alkylSO2Ci-2alkyl, as used herein, represents a
Ci-2alkyl group which is substituted with a
SO2Ci-6alkyl group. Examples of such groups are
CH2SO2CH3 and CH2SO2CH2CH3. The term halogen, as used
herein, represents a F, Cl, Br or I atom. The term
solvate, as used herein, refers to a complex of
variable stoichiometry formed by a solvent and a
solute (in this invention, a compound of Formula I).
Such solvents may not interfere with the biological
activity of the solute. Examples of suitable solvents
include water, methanol, ethanol and acetic acid.
Examples of 5 to 6 membered saturated or unsaturated
heterocyclic ring systems comprising 1-2 heteroatoms
selected from O, S and N include furan, pyrrole,
thiophene, imidazole, pyrazole, thiazole, pyridine,
pyrimidine, piperidine, pyrrolidine and
tetrahydropyridine. In one embodiment of the present
invention, m is 1. In another embodiment, m is 2. In a
further embodiment of the present invention, n is 0.
In another embodiment, n is 1. In a further embodiment
of the present invention, R1 is H or optionally
substituted with one or more halogens. In another
embodiment, R1 is H, methyl or ethyl. In another
embodiment, R1 is H. In a further embodiment of the
present invention, R1 is C3-7cycloalkylCi -2alkyl
optionally substituted with one or more halogens. In
another embodiment, R1 is cyclopropylmethyl optionally
substituted with one or more halogens.In a further
embodiment of the present invention, R1 is optionally
substituted with one o r more halogens. In another
embodiment, R1 is benzyl optionally substituted with
one o r more halogens. In a further embodiment of the
present invention, R2 is H o r C i -6alkyl optionally
substituted with one o r more halogens. In another
embodiment, R2 is H o r methyl, optionally substituted
with 1-3 halogens. In another embodiment, R2 is H . In
a further embodiment of the present invention, R3 is H
o r C i -6alkyl optionally substituted with one o r
more halogens. In another embodiment, R3 is H , methyl
o r ethyl optionally ssuubbssttiittuutteedd wwiitthh
11--33 halogens. In another embodiment R3 is H ,
methyl, fluoromethyl, 



trifluoromethyl o r ethyl. In a further embodiment of
the present invention R4 , R4 , R5 and R5 are each
independently H o r C i -6alkyl optionally substituted
with one o r more halogens. In another embodiment R4 ,
R4 , R5 and R5 are each independently H o r methyl,
optionally substituted with 1-3 halogens. In another
embodiment, R4 R4 , R5 and R5 are independently H o r
methyl. In another embodiment, R4 R4 , R5 and R5 are H
. In a further embodiment of the present invention, X
is O ; In a further embodiment of the present
invention, X is S , SO o r SO2; In a further
embodiment of the present invention, X is OCR 4 R5 o r
C R4 R5 O , wherein R4 and R5 have the previously
defined meanings; In a further embodiment of the
present invention, Y 1 is C R6, wherein R6 has the
previously defined meanings; In a further embodiment
of the present invention, Y 2 is C R7, wherein R7 has
the previously defined meanings; In a further
embodiment of the present invention, Y 3 is C R8,
wherein R8 has the previously defined meanings;In a
further embodiment of the present invention, Y4 is
CR9, wherein R9 has the previously defined meanings;
In a further embodiment of the present invention, R6
is H, d -balkyl, C2-6alkenyl, C3_ 7cycloalkyl, Ci
-6alkyloxy, C6-ioaryl, SCi -6alkyl, NR10R1 1 or
halogen, said Ci -6alkyl and Ci - 6alkyloxy being
optionally substituted with one or more halogens,
wherein R10 and R1 1 have the previously defined
meanings. In another embodiment, R6 is H, chloro,
bromo, methyl, trifluoromethyl, ethyl, isopropenyl,
(Z)-2-propenyl, n-propyl, isopropyl, cyclopropyl,
2-methylpropyl, cyclopentyl, L/-methyl-L/-ethylamino,
L/-methyl-L/-isopropylamino, methoxy, ethoxy,
isopropyloxy, cyclopropyloxy, phenyl, methylthio or
L/,L/-dimethylamino. In a further embodiment of the
present invention, R6 is a a 5-6 membered saturated or
unsaturated heterocyclic ring system comprising 1-2
heteroatoms independently selected from N, O and S. In
a further embodiment of the present invention, R7 is
H, C3-7cycloalkyl, Ci - 6alkyloxy, or halogen, said Ci
-6alkyl, Ci -6alkyloxy and C6-ioarylCi. 2alkyloxy
being optionally substituted with one or more
halogens. In another embodiment, R7 is H, methyl,
trifluoromethyl, ethyl, cyclopropyl, 2-methylpropyl,
methoxy, bromo or chloro. In a further embodiment of
the present invention, R8 is H, Ci -6alkyl,
C3-7cycloalkyl, Ci - 6alkyloxy, NR10R1 1 or halogen,
said Ci -6alkyl, Ci -6alkyloxy and C6-
ioarylCi-2alkyloxy being optionally substituted with
one or more halogens, wherein R10 and R1 1 have the
previously defined meanings. In another embodiment, R8
is H, methyl, trifluoromethyl, ethyl, cyclopropyl or
L/ L/-dimethylamino. In a further embodiment of the
present invention, R9 is H, Ci -6alkyl, Ci -6alkyloxy
or halogen, said and being optionally substituted with
one or more halogens. In another embodiment, R9 is H,
methyl, ethyl, methoxy, bromo or chloro. In a further
embodiment of the present invention is a tricyclic
heterocyclic derivative having the Formula IlFormula
Il wherein X and R1 and R3-R9 have the previously
defined meanings. In a further embodiment of the
present invention is a tricyclic heterocyclic
derivative having the Formula III wherein R1 and R3-R9
have the previously defined meanings. In a further
embodiment of the present invention is a tricyclic
heterocyclic derivative having the Formula IV wherein
R1 and R3-R9 have the previously defined meanings.In a
further embodiment of the present invention is a
tricyclic heterocyclic derivative 



having the Formula V Formula V wherein R1 and R3-R9
have the previously defined meanings. In a further
embodiment of the present invention is a tricyclic
heterocyclic derivative having the Formula Vl Formula
Vl wherein R1 and R3-R9 have the previously defined
meanings. In a further embodiment of the present
invention is a tricyclic heterocyclic derivative
selected from:1,
1J-TRIFLUORO-2-HYDROXY-3-PHENYLPROPANEDERIVATIVES The
present invention relates to novel
l,l,l-trifluoro-2-hydroxy-3-phenylpropane or
l,l,l-trifluoro-2-hydroxy-4-phenylbutane derivatives,
their manufacture, pharmaceutical compositions
containing them and their use as medicaments. The
active compounds of the present invention are acting
as modulators of the glucocorticoid receptor,
preferably antagonists, and are useful in treating
diabetes and other disorders such as dyslipidemia,
obesity, hypertension, cardiovascular diseases,
adrenal imbalance or depression. In particular, the
present invention relates to compounds the general
formula wherein Ib A is C-R or N; Rla, Rlb, Rlc, Rld
and Rl e independently from each other are selected
from the group consisting of hydrogen, Ci-7-alkyl,
C3-7-cycloalkyl-Ci- 7-alkyl, halogen,
halogen-Ci-7-alkyl, halogen-Ci-7-alkoxy,
halogen-Ci-7-alkyl-sulfonyloxy, hydroxy,
hydroxy-Ci-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, hydroxy-Ci-7- alkoxy,
amino-Ci-7-alkoxy, cyano, carboxyl, carboxyl-Ci-
7-alkyl, carboxyl-Ci- 7-alkoxy,Ci- 7-alkoxycarbonyl,
Ci-7-alkoxycarbonyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonylamino-Ci-7-alkoxy,
Ci-7-alkylcarbonyloxy-Ci-7-alkoxy,
aminocarbonyl-Ci-7-alkoxy, di-Ci-7-alkylamino, di-C
2-7-alkenylamino, Ci-7-alkylsulfonylamino,
phenylcarbonylamino, phenylsulfonyloxy,
heteroaryl-Ci-7-alkoxy, wherein the heteroaryl ring is
selected from the group consisting of oxadiazolyl,
isoxazolyl, thiadiazolyl and tetrazolyl and is DK/
22.07.2008unsubstituted or substituted by Ci-7-alkyl,
phenyloxy and phenyl-Ci- 7-alkoxy, said phenyl ring
being unsubstituted or substituted by one, two or
three substituents selected from the group consisting
of halogen, halogen-Ci- 7-alkyl, Ci-7-alkyl, hydroxy,
cyano, Ci-7-alkylsulfonyl, C1-7- alkoxy and
halogen-Ci- 7-alkoxy; or Rlc and Rld or Rld and Rle
together are -CH=CH-CH=CH- to form a phenyl ring
together with the carbon atoms to which they are
attached; R2 is selected from the group consisting of
Ci-7-alkyl, C3-7-cycloalkyl-Ci-7-alkyl,
carboxyl-Ci-7-alkyl, Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
triazolyl-Ci-7-alkyl and phenyl, said phenyl being
unsubstituted or substituted by one, two or three
halogen groups; R3 is hydrogen or Ci-7-alkyl; or R2
and R3 together with the carbon atom they are attached
to form a C3-C5- cycloalkyl ring; R4 is a heteroaryl
ring selected from the group consisting of pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl,
2-oxo-l,2-dihydropyridinyl, quinolinyl, isoquinolinyl,
cinnolinyl, pyrazolyl, imidazolyl, thiazolyl,
pyrazolo[l,5-a]pyridyl, imidazo[l,2- a ]pyridyl,
quinoxalinyl, benzothiazolyl, benzotriazolyl, indolyl,
indazolyl, 3,4- 



dihydro-lH-isoquinolinyl and
3,4-dihydro-2H-pyrido[3,2-b] [l,4]oxazinyl, said
heteroaryl ring being unsubstituted or substituted by
one, two or three substituents selected from the group
consisting of halogen, halogen-Ci- 7-alkyl, cyano,
Ci-7-alkyl, C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, cyano-Ci-7-alkoxy,
hydroxy-Ci-7-alkoxy, halogen-Ci- 7-alkoxy, carboxyl,
carboxyl-Ci-7-alkyl, carboxyl-Ci-7-alkoxy, C1-7-
alkoxycarbonyl, Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
Ci-7-alkoxycarbonyl-Ci- 7-alkoxy, R6R7N-carbonyl-Ci-
7-alkoxy, wherein R6 and R7 are independently selected
from hydrogen or Ci-7-alkyl or R6 and R7 together with
the nitrogen atom they are attached to form a
heterocyclic ring selected from pyrrolidine,
piperidine, morpholine or thiomorpholine, phenyl, said
phenyl being unsubstituted or substituted by one, two
or three substituents selected from the group
consisting of halogen, halogen-Ci- 7-alkyl,
Ci-7-alkyl, hydroxy, cyano, carboxyl,
Ci-7-alkoxycarbonyl and Ci-7-alkoxy; pyridyl,
heterocyclyl selected from the group consisting of
pyrrolidine and piperidine, said heterocyclyl ring
being unsubstituted or substituted by carboxyl or
Ci-7-alkoxycarbonyl, phenyl-Ci-7-alkyl, phenyloxy and
phenyl-Ci-7-alkoxy; R5 is hydrogen or methyl; n is 0
or 1; and pharmaceutically acceptable salts thereof.
The compounds of formula I are glucocorticoid receptor
(GR) antagonists. Glucocorticoids are responsible for
several physiological functions including answer to
stress, immune and inflammatory responses as well as
stimulation of hepatic gluconeogenesis and glucose
utilization at the periphery. Glucocorticoids act via
an intracellular glucocorticoid receptor (GR)
belonging to the family of the nuclear steroidal
receptors. The non-activated GR is located in the
cellular cytoplasm and is associated with several
chaperone proteins. When a ligand activates the
receptor, the complex is translocated in the cell
nucleus and interacts with the glucocorticoid response
element which is located in several gene promoters.
The receptor could act in the cell nucleus as an
homodimer or an heterodimer. Moreover several
associated co-activators or corepressors could also
interact with the complex. This large range of
possible combinations leads to several GR
conformations and several possible physiological
answers. Pathologies like diabetes, Cushing's syndrome
or depression have been associated with moderate to
severe hypercortisolism (Chiodini et al, Eur. J.
Endocrinol. 2005, Vol. 153, pp 837-844; Young, Stress
2004, Vol. 7 (4), pp 205-208). GR antagonist
administration has been proven to be clinically active
in depression (Flores et al, Neuropsychopharmacology
2006, Vol. 31, pp 628-636) or in Cushing's syndrome
(Chu et al, / . CHn. Endocrinol. Metab. 2001, Vol. 86,
pp 3568-3573). These clinical evidences illustrate the
potential clinical value of a potent and selective GR
antagonist in many indications like diabetes,
dyslipidemia, obesity, hypertension, cardiovascular
diseases or depression (Von Geldern et al, / . Med.
Chem. 2004, VoI 47 (17), pp 4213-4230; Hu et al, Drug
Develop. Res. 2006, Vol. 67, pp 871-883; Andrews,
Handbook of the stress and the brain 2005, Vol. 15, pp
437-450). This approach might also improve peripheral
insulin sensitivity (Zinker et al, Meta. Clin. Exp.
2007, Vol. 57, pp 380-387) and protect pancreatic beta
cells (Delauney et al, / . Clin. Invest. 1997, Vol.
(100, pp 2094-2098). Diabetic patients have an
increased level of fasting blood glucose which has
been correlated in clinic with an impaired control of
gluconeogenesis (DeFronzo, Med. Clin.- A - 



N. Am. 2004, Vol. 88 pp 787-835). The hepatic
gluconeogenesis process is under the control of
glucocorticoids. Clinical administration of a
non-specific GR antagonist (RU486 / mifepristone)
leads acutely to a decrease of fasting plasma glucose
in normal volunteers (Garrel et al, / . Clin.
Endocrinol. Metab. 1995, Vol. 80 (2), pp 379-385) and
chronically to a decrease of plasmatic HbAIc in
Cushing's patients (Nieman et al, / . Clin.
Endocrinol. Metab. 1985, Vol. 6 1 (3), pp 536-540).
Moreover, this drug given to leptin deficient animals
normalizes fasting plasma glucose (ob/ob mice, Gettys
et al, Int. J. Obes. 1997, Vol. 21, pp 865-873) as
well as the activity of gluconeogenic enzymes (db/db
mice, Friedman et al, / . Biol. Chem. 1997, Vol. 272
(50) pp 31475-31481). Liver-specific knockout mice
have been produced and these animals display a
moderate hypoglycemia when they are fasted for 48h
excluding the risk of severe hypoglycemia (Opherk et
al, MoI. Endocrinol. 2004, Vol. 18 (6), pp 1346-1353).
Mifepristone is also known to stimulate the
Hypothalamus-Pituitary gland- Adrenal gland (HPA) axis
via the activation of a feed-back mechanism which
leads to an increase of endogenous corticosteroids
circulating in the blood (Gaillard et al, Pro. Natl.
Acad. Sd. 1984, Vol. 81, pp 3879-3882). Mifepristone
also induces some adrenal insufficiency symptoms after
long term treatment (up to 1 year, for review see:
Sitruk- Ware et al, 2003, Contraception, Vol. 68, pp
409-420). For GR modulators to be used in indications
such as diabetes, dyslipidemia, obesity, hypertension
and cardiovascular diseases it is necessary to limit
the risk to activate or inhibit the HPA axis. Several
strategies can be used to achieve this goal like to
have a drug with a moderate to high liver selectivity
or to get a drug which would not penetrate brain.
Liver selectivity can be obtained by introducing liver
targeting vectors in the molecule or by limiting the
volume of distribution of the substance in the body.
On the opposite for GR modulators to be used in
indications such as adrenal/HPA imbalance, insomnia or
depression it will be necessary to obtain a drug with
a moderate to high brain selectivity. It is therefore
an object of the present invention to provide potent
and highly selective modulators of the glucocorticoid
receptor (GR), preferably GR antagonists, with various
tissue selectivities. Such GR modulators are useful as
therapeutically active substances, particularly in the
treatment and/or prevention of diseases which are
associated with modulation of the glucocorticoid
receptors. In the present description the term
"alkyl", alone or in combination with other groups,
refers to a branched or straight- chain monovalent
saturated aliphatichydrocarbon radical of one to
twenty carbon atoms, preferably one to sixteen carbon
atoms, more preferably one to ten carbon atoms. The
term "lower alkyl" or "Ci-7-alkyl", alone or in
combination, signifies a straightchain or
branched-chain alkyl group with 1 to 7 carbon atoms,
preferably a straight or branched-chain alkyl group
with 1 to 6 carbon atoms and particularly preferred a
straight or branched-chain alkyl group with 1 to 4
carbon atoms. Examples of straight- chain and branched
C1- alkyl groups are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tertbutyl, the isomeric pentyls, the
isomeric hexyls and the isomeric heptyls, preferably
methyl and ethyl and most preferred methyl. The term
"lower alkenyl" or "C2-7-alkenyl" signifies a
straight- chain or branched chain hydrocarbon residue
comprising an olefinic bond and 1 to 7, preferably 1
to 6, particularly preferred 1 to 4 carbon atoms.
Examples of alkenyl groups are ethenyl, 1- propenyl,
2-propenyl, isopropenyl, 1-butenyl, 2-butenyl,
3-butenyl and isobutenyl. A preferred example is
2-propenyl. The term "cycloalkyl" or "C3-7-cycloalkyl"
denotes a saturated carbocyclic group containing from
3 to 7 carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, 



cyclohexyl or cycloheptyl. Especially preferred are
cyclobutyl and cyclopentyl. The term "lower
cycloalkylalkyl" or "C3-7-cycloalkyl-Ci-7-alkyl"
refers to lower alkyl groups as defined above wherein
at least one of the hydrogen atoms of the lower alkyl
group is replaced by cycloalkyl. A preferred example
is cyclopropylmethyl. The term "lower alkoxy" or
"Ci-7-alkoxy" refers to the group R'-O-, wherein R' is
lower alkyl and the term "lower alkyl" has the
previously given significance. Examples of lower
alkoxy groups are methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec.-butoxy and
tert.-butoxy, preferably methoxy and ethoxy and most
preferred ethoxy. The term "lower alkoxyalkoxy" or
"Ci-7-alkoxy -Ci-7-alkoxy" refers to lower alkoxy
groups as defined above wherein at least one of the
hydrogen atoms of the lower alkoxy group is replaced
by another alkoxy group. Also included are groups
wherein the second alkoxy group is substituted by a
further alkoxy group. Among the preferred lower
alkoxyalkoxy groups are 1-methoxymethoxy,
2-methoxyethoxy, 3-methoxypropyloxy and
2-(2-methoxyethoxy)-ethoxy. The term "lower
hydroxyalkyl" or "hydroxy-Ci- 7-alkyl" refers to lower
alkyl groups as defined above wherein at least one of
the hydrogen atoms of the lower alkyl group is
replaced by a hydroxy group. Among the preferred lower
hydroxyalkyl groups are hydroxymethyl or
hydroxyethyl.The term "lower hydroxyalkoxy" or
"hydroxy-Ci-7-alkoxy"means a lower alkoxy group as
defined herein before wherein at least one of the
hydrogen atoms of the lower alkoxy group is replaced
by a hydroxy group. A preferred lower hydroxyalkoxy
group is 2-hydroxyethoxy. The term "lower aminoalkoxy"
or "amino-Ci-7-alkoxy"means a lower alkoxy group as
defined herein before wherein at least one of the
hydrogen atoms of the lower alkoxy group is replaced
by an amino group. A preferred lower aminoalkoxy group
is 2- aminoethoxy. The term "halogen" refers to
fluorine, chlorine, bromine and iodine, with fluorine,
chlorine and bromine being preferred. The term "lower
halogenalkyl" or "halogen-Ci- 7-alkyl" refers to lower
alkyl groups as defined above wherein at least one of
the hydrogen atoms of the lower alkyl group is
replaced by a halogen atom, preferably fluoro or
chloro, most preferably fluoro. Among the preferred
halogenated lower alkyl groups are trifluoromethyl,
difluoromethyl, trifluoroethyl, 2,2-difluoroethyl,
fluoromethyl and chloromethyl, with trifluoromethyl or
2,2-difluoroethyl being especially preferred. The term
"lower halogenalkoxy" or "halogen-Ci-7-alkoxy" refers
to lower alkoxy groups as defined above wherein at
least one of the hydrogen atoms of the lower alkoxy
group is replaced by a halogen atom, preferably fluoro
or chloro, most preferably fluoro. Among the preferred
halogenated lower alkoxy groups are trifluoromethoxy,
difluoromethoxy, fluormethoxy and chloromethoxy, with
trifluoromethoxy being especially preferred. The term
"lower alkoxycarbonyl" or "Ci-7-alkoxycarbonyl" refers
to the group -CO-OR' wherein R' is lower alkyl and the
term "lower alkyl" has the previously given
significance. Preferred lower alkoxycarbonyl groups
are methoxycarbonyl or ethoxycarbonyl. The term "lower
alkoxycarbonylalkyl" or
"Ci-7-alkoxycarbonyl-Ci-7-alkyl" means lower alkyl
groups as defined above wherein one of the hydrogen
atoms of the lower alkyl group is replaced by
Ci-7-alkoxycarbonyl. A preferred lower
alkoxycarbonylalkyl group is -CH2-COOCH3. The term
"lower alkoxycarbonylalkoxy" or
"Ci-7-alkoxycarbonyl-Ci-7-alkoxy" refers to lower
alkoxy groups as defined above wherein one of the
hydrogen atoms of the 



lower alkoxy group is replaced by Ci-7-alkoxycarbonyl.
A preferred lower alkoxycarbonylalkoxy group is
t-butoxycarbonylmethoxy (-0-CH 2-COO-C(CHs) 3) .The
term "lower alkoxycarbonylaminoalkoxy" or
"Ci^-alkoxycarbonylamino-Ci-?- alkoxy" refers to lower
alkoxy groups as defined above wherein one of the
hydrogen atoms of the lower alkoxy group is replaced
by Ci-7-alkoxycarbonylamino. A preferred lower
alkoxycarbonylaminoalkoxy group is
-O-CH2-CH2-NH-COO-C(CH3)3. The term "carboxyl" means
the group -COOH. The term "lower carboxylalkyl" or
"carboxyl-Ci-7-alkyl" refers to lower alkyl groups as
defined above wherein at least one of the hydrogen
atoms of the lower alkyl group is replaced by a
carboxyl group. Among the preferred lower carboxyl
alkyl groups are carboxylmethyl (-CH2-COOH) and
carboxylethyl (-CH2-CH2-COOH), with carboxylmethyl
being especially preferred. The term "lower
carboxylalkoxy" or "carboxyl-Ci-7-alkoxy" refers to
lower alkoxy groups as defined above wherein at least
one of the hydrogen atoms of the lower alkoxy group is
replaced by a carboxyl group. Preferred lower
carboxylalkoxy group is carboxylmethoxy (-0-CH
2-COOH). The term "Ci-7-alkylcarbonyl" means the group
-CO-R, wherein R is lower alkyl as defined above. The
term "Ci-7-alkylcarbonyloxy" refers to the group
-O-CO-R, wherein R is lower alkyl as defined herein
before. The term "lower alkylcarbonyloxyalkoxy" or
"Ci-7-alkylcarbonyloxy-Ci-7-alkoxy" refers to lower
alkoxy groups as defined above wherein one of the
hydrogen atoms of the lower alkoxy group is replaced
by Ci-7-alkylcarbonyloxy. A preferred lower
alkylcarbonyloxyalkoxy group is -0-CH 2-CH2-O-CO-CH 3.
The term "aminocarbonylalkoxy" or
"aminocarbonyl-Ci-7-alkoxy" refers to lower alkoxy
groups as defined above wherein one of the hydrogen
atoms of the lower alkoxy group is replaced by
aminocarbonyl. A preferred aminocarbonylalkoxy group
is the group -0-CH 2-CO-NH 2. The term
"di-Ci-7-alkylamino" signifies the group -NR'R",
wherein R' and R" are lower alkyl as defined above.
The term "di-Ci-7-alkenylamino" signifies the group
-NR'R", wherein R' and R" are lower alkenyl groups as
defined above. A preferred dialkenylamino group is
diallylamino. The term "Ci-7-alkylsulfonyl" means the
group -S(O)2-R, wherein R is lower alkylas defined
above. The term "Ci-7-alkylsulfonylamino" refers to
the group -NH-S(O) 2-R, wherein R is lower alkyl as
defined above. The term
"halogen-Ci-7-alkyl-sulfonyloxy" means the group
-0-S(O) 2-R", wherein R" is lower halogenalkyl as
defined above. Preferred halogenalkylsulfonyloxy is
trifluoromethanesulfonyloxy. The term "phenyloxy"
refers to the group -O-phenyl. The term "lower
phenylalkyl" or "phenyl-Ci- 7-alkyl" refers to lower
alkyl groups as defined above wherein at least one of
the hydrogen atoms of the lower alkyl group is
replaced by a phenyl group. The phenyl group may be
further substituted. Preferred lower phenylalkyl
groups are benzyl or phenethyl. The term "lower
phenylalkoxy" or "phenyl-Ci-7-alkoxy" refers to lower
alkoxy groups as defined above wherein at least one of
the hydrogen atoms of the lower alkoxy group is
replaced by a phenyl group. The phenyl group may be
further substituted. Preferred lower phenylalkoxy
group is benzyloxy. The term "phenylcarbonylamino"
means the group -NH-C(O) -phenyl. The term
"phenylsulfonyloxy" refers to the group
-O-S(O)2-phenyl. 



The term "heteroaryl" in general refers to an aromatic
5- or 6-membered ring which comprises at least one
nitrogen atom and can in addition comprise one or two
atoms selected from nitrogen, oxygen and/or sulphur,
such as pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
2-oxo-l,2-dihydropyridinyl, oxadiazolyl, isoxazolyl,
thiadiazolyl, tetrazolyl pyrazolyl, imidazolyl and
thiazolyl. The term "heteroaryl" further refers to
bicyclic aromatic or partly unsaturated groups
comprising two 5- or 6- membered rings, in which one
or both rings can contain one, two or three atoms
selected from nitrogen, oxygen or sulphur, such as
quinolinyl, isoquinolinyl, cinnolinyl, pyrazolyl,
imidazolyl, thiazolyl, pyrazolo[l,5-a]pyridyl,
imidazo[l,2-a] pyridyl, quinoxalinyl, benzothiazolyl,
benzotriazolyl, indolyl, indazolyl,
3,4-dihydro-lHisoquinolinyl and
3,4-dihydro-2H-pyrido[3,2-b] [l,4]oxazinyl. Preferred
heteroaryl groups are pyridyl and pyrazinyl. The term
"pharmaceutically acceptable salts" refers to those
salts which retain the biological effectiveness and
properties of the free bases or free acids, which are
not biologically or otherwise undesirable. The salts
are formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and thelike, preferably hydrochloric
acid, and organic acids such as acetic acid, propionic
acid, glycolic acid, pyruvic acid, oxylic acid, maleic
acid, malonic acid, salicylic acid, succinic acid,
fumaric acid, tartaric acid, citric acid, benzoic
acid, cinnamic acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicylic acid, Nacetylcystein and the like. In
addition these salts may be prepared from addition of
an inorganic base or an organic base to the free acid.
Salts derived from an inorganic base include, but are
not limited to, the sodium, potassium, lithium,
ammonium, calcium, magnesium salts and the like. Salts
derived from organic bases include, but are not
limited to, salts of primary, secondary, and tertiary
amines, substituted amines including naturally
occurring substituted amines, cyclic amines and basic
ion exchange resins, such as isopropylamine,
trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanolamine, lysine, arginine,
N-ethylpiperidine, piperidine, polymine resins and the
like. The compounds of formula I can also be present
in the form of zwitterions. Particularly preferred
pharmaceutically acceptable salts of compounds of
formula I are the hydrochloride salts. The compounds
of formula I can also be solvated, e.g. hydrated. The
solvation can be effected in the course of the
manufacturing process or can take place e.g. as a
consequence of hygroscopic properties of an initially
anhydrous compound of formula I or II (hydration). The
term "pharmaceutically acceptable salts" also includes
physiologically acceptable solvates. "Isomers" are
compounds that have identical molecular formulae but
that differ in the nature or the sequence of bonding
of their atoms or in the arrangement of their atoms in
space. 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 "diastereoisomers", and
stereoisomers that are non-superimposable mirror
images are termed "enantiomers", or sometimes optical
isomers. The term "a therapeutically effective amount"
of a compound means an amount of compound that is
effective to prevent, alleviate or ameliorate symptoms
of disease or prolong the survival of the subject
being treated. Determination of a therapeutically
effective amount is within the skill in the art. The
therapeutically effective amount or dosage of a
compound according to this invention can vary within
wide limits and may be determined in a manner known in
the art. Such dosage will be adjusted to the
individual requirements in each particular case
including the specific compound(s) being administered,
the route of administration, the condition being
treated, as well as the 



patient being treated. In general, in the case of oral
or parenteral administration to adult humans weighing
approximately 70 kg, a daily dosage of 0.1 mg to 5 g,
preferably from about 0.1 mg to 1 g, more preferably
from 0.5 mg to 500 mg, and most preferably fromabout
1mg to 300 mg, should be appropriate, although the
upper limit may be exceeded when indicated. The daily
dosage can be administered as a single dose or in
divided doses, or for parenteral administration, it
may be given as continuous infusion. The term
"pharmaceutically acceptable carrier" is intended to
include any and all material compatible with
pharmaceutical administration including solvents,
dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying
agents, and other materials and compounds compatible
with pharmaceutical administration. Except insofar as
any conventional media or agent is incompatible with
the active compound, use thereof in the compositions
of the invention are contemplated. Supplementary
active compounds can also be incorporated into the
compositions. The present invention relates to
compounds of the general formula wherein A is C-R lb
or N; Rla, Rlb, Rlc, Rld and Rl e independently from
each other are selected from the group consisting of
hydrogen, Ci-7-alkyl, C3-7-cycloalkyl-Ci- 7-alkyl,
halogen, halogen-Ci-7-alkyl, halogen-Ci-7-alkoxy,
halogen-Ci-7-alkyl-sulfonyloxy, hydroxy,
hydroxy-Ci-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, hydroxy-Ci-7- alkoxy,
amino-Ci-7-alkoxy, cyano, carboxyl, carboxyl-Ci-
7-alkyl, carboxyl-Ci- 7-alkoxy,Ci- 7-alkoxycarbonyl,
Ci-7-alkoxycarbonyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonylamino-Ci-7-alkoxy,
Ci-7-alkylcarbonyloxy-Ci-7-alkoxy,
aminocarbonyl-Ci-7-alkoxy, di-Ci-7-alkylamino, di-C
2-7-alkenylamino, Ci-7-alkylsulfonylamino,
phenylcarbonylamino, phenylsulfonyloxy,
heteroaryl-Ci-7-alkoxy, wherein the heteroaryl ring is
selected from the group consisting of oxadiazolyl,
isoxazolyl, thiadiazolyl and tetrazolyl and is
unsubstituted or substituted by Ci-7-alkyl, phenyloxy
and phenyl-Ci-7-alkoxy, said phenyl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting
ofhalogen, halogen-Ci- 7-alkyl, Ci-7-alkyl, hydroxy,
cyano, Ci-7-alkylsulfonyl, C1-7- alkoxy and
halogen-Ci-7-alkoxy; or Rlc and Rld or Rld and Rl e
together are -CH=CH-CH=CH- to form a phenyl ring
together with the carbon atoms to which they are
attached; R2 is selected from the group consisting of
Ci-7-alkyl, C3-7-cycloalkyl-Ci- 7-alkyl, carboxyl-Ci-
7-alkyl, Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
triazolyl-Ci- 7-alkyl and phenyl, said phenyl being
unsubstituted or substituted by one, two or three
halogen groups; R3 is hydrogen or Ci-7-alkyl; or R2
and R3 together with the carbon atom they are attached
to form a C3-C5- cycloalkyl ring; R4 is a heteroaryl
ring selected from the group consisting of pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl,
2-oxo-l,2-dihydropyridinyl, quinolinyl, isoquinolinyl,
cinnolinyl, pyrazolyl, imidazolyl, thiazolyl,
pyrazolo[l,5-a]pyridyl, imidazo[l,2- a ]pyridyl,
quinoxalinyl, benzothiazolyl, benzotriazolyl, indolyl,
indazolyl, 3,4- dihydro-lH-isoquinolinyl and
3,4-dihydro-2H-pyrido[3,2-b] [l,4]oxazinyl, said
heteroaryl ring being unsubstituted or substituted by
one, two or three substituents selected from the group
consisting of halogen, halogen-Ci- 7-alkyl, cyano,
Ci-7-alkyl, C3-7-cycloalkyl-Ci- 7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, cyano-Ci-7-alkoxy,
hydroxy-Ci-7-alkoxy, 



halogen-Ci-7-alkoxy, carboxyl, carboxyl-Ci-7-alkyl,
carboxyl-Ci-7-alkoxy, C1-7- alkoxycarbonyl,
Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
Ci-7-alkoxycarbonyl-Ci- 7-alkoxy,
R6R7N-carbonyl-Ci-7-alkoxy, wherein R6 and R7 are
independently selected from hydrogen or Ci-7-alkyl or
R6 and R7 together with the nitrogen atom they are
attached to form a heterocyclic ring selected from
pyrrolidine, piperidine, morpholine or thiomorpholine,
phenyl, said phenyl being unsubstituted or substituted
by one, two or three substituents selected from the
group consisting of halogen, halogen-Ci- 7-alkyl,
Ci-7-alkyl, hydroxy, cyano, carboxyl,
Ci-7-alkoxycarbonyl and Ci-7-alkoxy; pyridyl,
heterocyclyl selected from the group consisting of
pyrrolidine and piperidine, said heterocyclyl ring
being unsubstituted or substituted by carboxyl or
Ci-7-alkoxycarbonyl, phenyl-Ci-7-alkyl, phenyloxy and
phenyl-Ci-7-alkoxy; R5 is hydrogen or methyl;n is 0 or
1; and pharmaceutically acceptable salts thereof.
Preferred compounds of formula I of the invention are
those, wherein n is 0, meaning these are compounds
having the formula I-B wherein A, R>l a, RIl cc, r R >
ld, r R > l , rR>2 , R-,44 and R are as defined herein
before. The present invention also comprises compounds
of formula I, wherein n is 1, meaning these are
compounds having the formula I-C wherein A, RIa, RIc,
RIl dd, TR-"44 and1 rR5 are as defined herein before.
Preferred are furthermore compounds of formula I of
the invention, wherein A is C-R, 1b, meaning these are
compounds having the formula I-D wherein n,R. llaa, r
R l1b, r R I , r R > Il , r R ll e, rR2 , R-,44 and R
are as defined herein before.The invention also
embraces compounds of formula I, wherein A is N,
meaning compounds having the formula I-E wherein n,
Rla, Rlc, Rld, Rl e, R2, R3, R4 and R5 are as defined
herein before. Further preferred are compounds of
formula I according to the invention, wherein Rla,
Rlb, Rlc, Rld and Rl e independently from each other
are selected from the group consisting of hydrogen,
Ci-7-alkyl, C3-7-cycloalkyl-Ci-7-alkyl, halogen,
halogen-Ci- 7-alkyl, halogen-Ci-7-alkoxy,
halogen-Ci-7-alkyl-sulfonyloxy, hydroxy, hydroxy-Ci-7-
alkyl, Ci-7-alkoxy, Ci-7-alkoxy-Ci-7-alkoxy,
hydroxy-Ci-7-alkoxy, amino-Ci-7-alkoxy, cyano,
carboxyl, carboxyl-Ci-7-alkyl, carboxyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonyl, C1-7-
alkoxy-carbonyl-Ci-7-alkoxy,
Ci^-alkoxycarbonylamino-Ci^-alkoxy, C1-7-
alkylcarbonyloxy-Ci-7-alkoxy,
aminocarbonyl-Ci-7-alkoxy, di-Ci-7-alkylamino,
di-C2-7- 



alkenylamino, Ci-7-alkylsulfonylamino,
phenylcarbonylamino, phenylsulfonyloxy,
heteroaryl-Ci-7-alkoxy, wherein the heteroaryl ring is
selected from the group consisting of oxadiazolyl,
isoxazolyl, thiadiazolyl and tetrazolyl and is
unsubstituted or substituted by Ci-7-alkyl, phenyloxy
and phenyl-Ci-7-alkoxy, said phenyl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting of
halogen, halogen-Ci- 7-alkyl, Ci-7-alkyl, hydroxy,
cyano, Ci-7-alkylsulfonyl, Ci-7-alkoxy and
halogen-Ci-7- alkoxy; and wherein not more than three
of Rla, Rlb, Rlc, Rld and Rl e are hydrogen. Another
preferred group of compounds of formula I according to
the present invention are those, wherein Rla, Rlb,
Rlc, Rld and Rl e are selected from the group
consisting of hydrogen, Ci-7-alkyl,
C3-7-cycloalkyl-Ci-7-alkyl, halogen, halogen-Ci-
7-alkyl, halogen-Ci-7-alkoxy, hydroxy, Ci-7-alkoxy,
carboxyl, carboxyl-Ci-7-alkyl, carboxyl-Ci-7- alkoxy,
phenyloxy and phenyl-Ci-7-alkoxy, said phenyl ring
being unsubstituted or substituted by one, two or
three substituents selected from the group consisting
of halogen, halogen-Ci-7-alkyl, Ci-7-alkyl,
Ci-7-alkoxy and halogen-Ci-7-alkoxy and not more than
three of Rla, Rlb, Rlc, Rld and Rl e are
hydrogen.Compounds of formula I are also preferred,
wherein Rla, Rlb, Rlc, Rld and Rl e are selected from
the group consisting of hydrogen, halogen, halogen-Ci-
7-alkyl, hydroxy, C1- 7-alkoxy, cyano, carboxyl,
Ci-7-alkoxycarbonyl, di-C2-7-alkenylamino,
heteroaryl-Ci-7-alkoxy, wherein the heteroaryl ring is
selected from the group consisting of oxadiazolyl,
isoxazolyl, thiadiazolyl and tetrazolyl and is
unsubstituted or substituted by Ci-7-alkyl, phenyloxy
and phenyl-Ci-7-alkoxy, said phenyl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting of
halogen, halogen-Ci- 7-alkyl, Ci-7-alkyl, hydroxy,
cyano, Ci-7-alkylsulfonyl, Ci-7-alkoxy and
halogen-Ci-7- alkoxy. Further preferred are compounds
of formula I of the invention, wherein Rl aa, r R, l b
R, 1cc, t RId and R e are selected from the group
consisting of hydrogen, halogen, halogen-Ci- 7-alkyl,
hydroxy, Ci-7-alkoxy, carboxyl, phenyloxy and
phenyl-Ci-7-alkoxy. The invention further comprises
compounds of formula I, wherein Rlc and Rld together
or Rld and Rl e together are -CH=CH-CH=CH- to form a
phenyl ring together with the carbon atoms to which
they are attached, meaning these are compounds of the
formula I-F or I-G I F I-G Especially preferred are
compounds of formula I according to the invention,
wherein R a is halogen. Most preferred R a is chloro.
In addition, compounds of formula I are especially
preferred, wherein Rla is halogen and Rlc is selected
from the group consisting of halogen, Ci-7-alkoxy and
phenyl - Ci-7-alkoxy. Especially preferred are also
compounds of formula I according to the present
invention, wherein R2 is Ci-7-alkyl. More preferably,
R2 is methyl.The invention also relates to compounds
of formula I, wherein R is selected from the group
consisting of C3-7-cycloalkyl-Ci-7-alkyl,
carboxyl-Ci-7-alkyl, C1-7- alkoxycarbonyl-Ci-7-alkyl,
triazolyl-Ci-7-alkyl and phenyl, said phenyl being
unsubstituted or substituted by one, two or three
halogen groups. 



Compounds of formula I according to the invention are
also preferred, wherein R2 is
C3-7-cycloalkyl-Ci-7-alkyl or triazolyl-Ci-7-alkyl.
More preferably, R2 is selected from methyl, ethyl,
propyl, butyl, cyclopropylmethyl,
methoxycarbonylmethyl, carboxylmethyl, triazolylmethyl
and 2,4- dichlorophenyl. Furthermore, compounds of
formula I according to the present invention are
preferred, wherein R3 is hydrogen. Another group of
preferred compounds of formula I according to the
invention are those, wherein R4 is a heteroaryl ring
selected from the group consisting of pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl,
2-oxo-l,2-dihydropyridinyl, quinolinyl, isoquinolinyl,
cinnolinyl, pyrazolyl, imidazolyl, thiazolyl,
pyrazolo[l,5-a]pyridyl, imidazo[l,2-a] pyridyl,
quinoxalinyl, benzothiazolyl, benzotriazolyl, indolyl,
indazolyl, 3,4-dihydro-lH-isoquinolinyl and
3,4-dihydro-2H-pyrido[3,2-b] [l,4]oxazinyl, said
heteroaryl ring being unsubstituted or substituted by
one, two or three substituents selected from the group
consisting of halogen, halogen-Ci- 7-alkyl, cyano,
Ci-7-alkyl, C1-7- alkoxy, cyano-Ci-7-alkoxy,
carboxyl-Ci-7-alkoxy, Ci-7-alkoxycarbonyl, phenyl,
pyridyl, pyrrolidinyl and phenyl-Ci-7-alkoxy.
Especially preferred are compounds of formula I
according to the invention,, wherein R4 is a
heteroaryl ring selected from the group consisting of
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and
2-oxo-l,2-dihydropyridinyl, said heteroaryl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting of
halogen, halogen-C 1-7-alkyl, cyano, C1-7-alkyl, C
3-7-cycloalkyl-C1-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, cyano-Ci-7-alkoxy,
hydroxy-Ci-7-alkoxy, halogen- Ci-7-alkoxy, carboxyl,
carboxyl-C 1-7-alkyl, carboxyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonyl, Ci-7-alkoxycarbonyl-Ci-7-alkyl,
Ci-7-alkoxycarbonyl-Ci-7-alkoxy,
R6R7N-carbonyl-Ci-7-alkoxy, wherein R6 and R7 are
independently selected from hydrogen or C1-7-alkyl or
R6 and R7 together with the nitrogen atom they are
attached to form a heterocyclic ring selected from
pyrrolidine, piperidine, morpholine or
thiomorpholine,phenyl, said phenyl being unsubstituted
or substituted by one, two or three substituents
selected from the group consisting of halogen,
halogen-Ci- 7-alkyl, Ci-7-alkyl, hydroxy, cyano,
carboxyl, Ci-7-alkoxycarbonyl and Ci-7-alkoxy,
pyridyl, heterocyclyl selected from the group
consisting of pyrrolidine and piperidine, said
heterocyclyl ring being unsubstituted or substituted
by carboxyl or Ci-7-alkoxy-carbonyl,
phenyl-Ci-7-alkyl, phenyloxy and phenyl-Ci-7-alkoxy.
More preferred are compounds of the present invention,
wherein R4 is a heteroaryl ring selected from the
group consisting of pyridyl, pyrazinyl, pyrimidinyl
and pyridazinyl, said heteroaryl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting of
halogen, halogen-Ci- 7-alkyl, Ci-7-alkyl, C3-7-
cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy, halogen-Ci-
7-alkoxy, carboxyl, carboxyl-Ci-7-alkyl,
carboxyl-Ci-7-alkoxy, Ci-7-alkoxycarbonyl, phenyl,
pyridyl, pyrrolidinyl, phenyloxy and
phenyl-Ci-7-alkoxy. Further preferred are compounds of
formula I according to the invention, wherein R4 is
pyridyl, said pyridyl ring being unsubstituted or
substituted by one, two or three substituents selected
from the group consisting of halogen, halogen-Ci-
7-alkyl, cyano, Ci-7-alkyl,
C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, cyano-Ci-7- alkoxy,
hydroxy-Ci-7-alkoxy, halogen-Ci-7-alkoxy, carboxyl,
carboxyl-Ci-7-alkyl, carboxyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonyl, Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
C1-7- 



alkoxycarbonyl-Ci-7-alkoxy,
R6R7N-carbonyl-Ci-7-alkoxy, wherein R6 and R7 are
independently selected from hydrogen or Ci-7-alkyl or
R6 and R7 together with the nitrogen atom they are
attached to form a heterocyclic ring selected from
pyrrolidine, piperidine, morpholine or thiomorpholine,
phenyl, said phenyl being unsubstituted or substituted
by one, two or three substituents selected from the
group consisting of halogen, halogen-Ci- 7-alkyl,
Ci-7-alkyl, hydroxy, cyano, carboxyl,
Ci-7-alkoxycarbonyl and Ci-7-alkoxy; pyridyl,
heterocyclyl selected from the group consisting of
pyrrolidine and piperidine, said heterocyclyl ring
being unsubstituted or substituted by carboxyl or
Ci-7-alkoxy-carbonyl, phenyl-Ci-7-alkyl, phenyloxy and
phenyl-Ci-7-alkoxy.. More preferred are compounds of
formula I according to the invention, wherein R4 is
pyridyl, said pyridyl ring being unsubstituted or
substituted by one, two or three substituents selected
from the group consisting of halogen, halogen-Ci-
7-alkyl, Ci-7-alkyl, C3-7-cycloalkyl-Ci-7-alkyl,
Ci-7-alkoxy, cyano, halogen-Ci-7-alkoxy, carboxyl,
carboxyl-Ci- 7-alkyl, carboxyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonyl, phenyl, pyridyl,
pyrrolidinyl,phenyloxy and phenyl-Ci-7-alkoxy, with
those compounds of formula I being most preferred,
wherein R4 is pyridyl substituted by one, two or three
substituents selected from the group consisting of
halogen, Ci-7-alkyl, cyano, Ci-7-alkoxy and
carboxyl-Ci-7- alkoxy. Further preferred compounds of
formula I according to the invention are those,
wherein R4 is a heteroaryl ring selected from the
group consisting of quinolinyl, isoquinolinyl,
cinnolinyl, pyrazolo[l,5-a]pyridyl, imidazo[l,2-a]
pyridyl, quinoxalinyl, benzothiazolyl, benzotriazolyl,
indolyl, indazolyl, 3,4-dihydro-lH-isoquinolinyl and
3,4- dihydro-2H-pyrido [3,2-b] [1,4] oxazinyl, said
heteroaryl ring being unsubstituted or substituted by
one, two or three substituents selected from the group
consisting of halogen, halogen-Ci- 7-alkyl, cyano,
Ci-7-alkyl, C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, cyano-Ci-7-alkoxy,
hydroxy-Ci-7-alkoxy, halogen-Ci-7-alkoxy, carboxyl,
carboxyl-Ci-7-alkyl, carboxyl-Ci-7- alkoxy,
Ci-7-alkoxycarbonyl, Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
Ci-7-alkoxycarbonyl-Ci- 7- alkoxy,
R6R7N-carbonyl-Ci-7-alkoxy, wherein R6 and R7 are
independently selected from hydrogen or Ci-7-alkyl or
R6 and R7 together with the nitrogen atom they are
attached to form a heterocyclic ring selected from
pyrrolidine, piperidine, morpholine or thiomorpholine,
phenyl, said phenyl being unsubstituted or substituted
by one, two or three substituents selected from the
group consisting of halogen, halogen-Ci- 7-alkyl,
Ci-7-alkyl, hydroxy, cyano, carboxyl,
Ci-7-alkoxycarbonyl and Ci-7-alkoxy; pyridyl,
heterocyclyl selected from the group consisting of
pyrrolidine and piperidine, said heterocyclyl ring
being unsubstituted or substituted by carboxyl or
Ci-7-alkoxy-carbonyl, phenyl-Ci-7-alkyl, phenyloxy and
phenyl-Ci-7-alkoxy. More preferred are those compounds
of formula I, wherein R4 is a heteroaryl ring selected
from the group consisting of quinolinyl,
pyrazolo[l,5-a]pyridyl, imidazo[l,2- a ]pyridyl,
quinoxalinyl, benzothiazolyl,
3,4-dihydro-lH-isoquinolinyl and 3,4-dihydro-
2H-pyrido [3,2-b] [1,4] oxazinyl, said heteroaryl ring
being unsubstituted or substituted by one, two or
three substituents selected from the group consisting
of halogen, halogen-Ci- 7-alkyl, Ci-7-alkyl,
C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy, halogen-Ci-
7-alkoxy, carboxyl, carboxyl-Ci-7-alkyl,
carboxyl-Ci-7-alkoxy, Ci-7-alkoxycarbonyl, phenyl,
pyridyl, 



pyrrolidinyl, phenyloxy and
phenyl-Ci-7-alkoxy.Compounds of formula I according to
the invention are especially preferred, wherein R4 is
quinolinyl, said quinolinyl ring being unsubstituted
or substituted by one, two or three substituents
selected from the group consisting of halogen,
halogen-Ci-7- alkyl, cyano, Ci-7-alkyl,
C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy, halogen-Ci-
7-alkoxy, carboxyl, carboxyl-Ci- 7-alkyl, carboxyl-Ci-
7-alkoxy, Ci-7-alkoxycarbonyl, phenyl, pyridyl,
pyrrolidinyl, phenyloxy and phenyl-Ci-7-alkoxy. Also
especially preferred are compounds of formula I
according to the invention, wherein R4 is
benzothiazolyl, said benzothiazolyl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting of
halogen, halogen - Ci-7-alkyl, cyano, Ci-7-alkyl,
C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy, halogen-Ci-
7-alkoxy, carboxyl, carboxyl-Ci- 7-alkyl, carboxyl-Ci-
7-alkoxy, Ci-7-alkoxycarbonyl, phenyl, pyridyl,
pyrrolidinyl, phenyloxy and phenyl-Ci-7-alkoxy.
Further preferred are compounds of formula I according
to the present invention, wherein R4 is a heteroaryl
ring selected from the group consisting of pyrazolyl,
imidazolyl and thiazolyl, said heteroaryl ring being
unsubstituted or substituted by one, two or three
substituents selected from the group consisting of
halogen, halogen-Ci-7-alkyl, cyano, C1- 7-alkyl,
C3-7-cycloalkyl-Ci-7-alkyl, Ci-7-alkoxy,
Ci-7-alkoxy-Ci-7-alkoxy, cyano-Ci-7- alkoxy,
hydroxy-Ci-7-alkoxy, halogen-Ci-7-alkoxy, carboxyl,
carboxyl-Ci-7-alkyl, carboxyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonyl, Ci-7-alkoxycarbonyl-Ci- 7-alkyl,
Ci-7-alkoxycarbonyl-Ci- 7-alkoxy,
R6R7N-carbonyl-Ci-7-alkoxy, wherein R6 and R7 are
independently selected from hydrogen or Ci-7-alkyl or
R6 and R7 together with the nitrogen atom they are
attached to form a heterocyclic ring selected from
pyrrolidine, piperidine, morpholine or thiomorpholine,
phenyl, said phenyl being unsubstituted or substituted
by one, two or three substituents selected from the
group consisting of halogen, halogen-Ci- 7-alkyl,
Ci-7-alkyl, hydroxy, cyano, carboxyl,
Ci-7-alkoxycarbonyl and Ci-7-alkoxy; pyridyl,
heterocyclyl selected from the group consisting of
pyrrolidine and piperidine, said heterocyclyl ring
being unsubstituted or substituted by carboxyl or
Ci-7-alkoxy-carbonyl, phenyl-Ci-7-alkyl, phenyloxy and
phenyl-Ci-7-alkoxy. More preferably, said pyrazolyl,
imidazolyl and thiazolyl ring is unsubstituted or
substituted by one, two or three substituents selected
from the group consisting of halogen, halogen-Ci-
7-alkyl, Ci-7-alkyl, C3-7-cycloalkyl-Ci-7-alkyl,
Ci-7-alkoxy, halogen- Ci-7-alkoxy, carboxyl,
carboxyl-Ci-7-alkyl, carboxyl-Ci-7-alkoxy,
Ci-7-alkoxycarbonyl, phenyl, pyridyl, pyrrolidinyl,
phenyloxy and phenyl-Ci-7-alkoxy.Especially preferred
are further compounds of formula I according to the
invention, wherein R5 is hydrogen. Compounds of
formula I according to the invention are also
preferred, wherein R5 is methyl. Especially preferred
are furthermore compounds of formula I having the
formula wherein Rla, R1 , Rlc, R1 and Rl e
independently from each other are selected from the
group consisting of hydrogen, Q-y-alkyl,
C3-7-cycloalkyl-Ci- 7-alkyl, halogen, halogen-Ci-
7-alkyl, halogen-Ci-y-alkoxy, hydroxy, Ci-y-alkoxy,
carboxyl, carboxyl-Ci- 7-alkyl, carboxyl-Ci-y-alkoxy,
phenyloxy and phenyl-Ci-y-alkoxy, said phenyl ring
being unsubstituted or substituted by one, two or
three substituents selected from the group consisting
of halogen, halogen-Ci-y-alkyl, Ci-y-alkyl,
Ci-y-alkoxy and halogen-Ci-y-alkoxy; R2 is selected
from the group consisting of Ci-y-alkyl,
C3-7-cycloalkyl-Ci- 7-alkyl and 



triazolyl-Ci- 7-alkyl; R3 is hydrogen or Ci-y-alkyl;
R4 is a heteroaryl ring selected from the group
consisting of pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, quinolinyl, pyrazolyl, imidazolyl,
thiazolyl, pyrazolo[l,5-a]pyridyl, imidazo[l,2-a]
pyridyl, quinoxalinyl, benzothiazolyl,
3,4-dihydro-lH-isoquinolinyl and
3,4-dihydro-2H-pyrido[3,2-b] [l,4]oxazinyl, said
heteroaryl ring being unsubstituted or substituted by
one, two or three substituents selected from the group
consisting of halogen, halogen-Ci-y-alkyl, Ci-y-alkyl,
C3-7- cycloalkyl-Ci-7-alkyl, Ci-y-alkoxy,
halogen-Ci-y-alkoxy, carboxyl, carboxyl-Ci-yalkyl,
carboxyl-Ci-y-alkoxy, Ci-y-alkoxycarbonyl, phenyl,
pyridyl, pyrrolidinyl, phenyloxy and
phenyl-Ci-y-alkoxy; R5 is hydrogen or methyl;and
pharmaceutically acceptable salts thereof. The
following are preferred compounds of formula I of the
present invention:
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(5-met
hyl-pyrazin-2-yl)-butan-2-ol,
l,l,l-trifluoro-2-(2-methyl-pyridin-4-yl)-3-phenyl-but
an-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(2-met
hyl-pyridin-4-yl)-butan-2-ol,
3-(2-chloro-4-ethoxy-phenyl)-l,l,l-trifluoro-2-(2-meth
yl-pyridin-4-yl)-pentan-2-ol,
3-(2-chloro-4-propoxy-phenyl)-l,l,l-trifluoro-2-(2-met
hyl-pyridin-4-yl)-hexan-2-ol,
3-(2,3-dichloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(2
-methyl-pyridin-4-yl)-butan-2- ol,
3-(2-chloro-5-methoxy-phenyl)-l,l,l-trifluoro-2-(2-met
hyl-pyridin-4-yl)-butan-2-ol,
3-(2,5-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methyl-py
ridin-4-yl)-butan-2-ol,
l,l,l-trifluoro-3-phenyl-2-pyridin-4-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-4-yl
-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-2-yl
-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-heptan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-hexan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-pentan-2-ol,
4-cyclopropyl-3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-
2-pyridin-3-yl-butan-2-ol,
3-(4-chloro-2-fluoro-phenyl)-l,l,l-trifluoro-2-pyridin
-3-yl-butan-2-ol,
3-(2-chloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl-but
an-2-ol,
3-(3,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-butan-2-ol,
3-(2,3-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-butan-2-ol,
3-(3-chloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl-but
an-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(6-trifluoro
methyl-pyridin-3-yl)-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-3-yl
-4-[ 1,2,4] triazol-l-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-4-yl
-hexan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-pyridin
-4-yl-hexan-2-ol,
l,l,l-trifluoro-3-(2-methoxy-phenyl)-2-pyridin-4-yl-he
xan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methyl-py
ridin-4-yl)-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methyl-py
ridin-4-yl)-hexan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrazin-2-yl
-butan-2-ol,
l,l,l-trifluoro-3-(2-methoxy-phenyl)-2-(2-methyl-pyrid
in-4-yl)-butan-2-ol,
3-(2-chloro-5-trifluoromethyl-phenyl)-l,l,l-trifluoro-
2-pyridin-4-yl-butan-2-ol,
3-(2-chloro-6-fluoro-phenyl)-l,l,l-trifluoro-2-pyridin
-4-yl-butan-2-ol,
l,l,l-trifluoro-2-pyridin-4-yl-3-o-tolyl-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-2-(2-chloro-pyridin-4-yl)
-l,l,l-trifluoro-butan-2-ol,3-(2,4-dichloro-phenyl)-l,
l,l-trifluoro-2-pyridazin-4-yl-butan-2-ol,
l,l,l-trifluoro-3-(2-phenoxy-phenyl)-2-pyridin-4-yl-bu
tan-2-ol, 



3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methoxy-p
yridin-4-yl)-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(5-methyl-py
razin-2-yl)-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(6-methyl-py
razin-2-yl)-butan-2-ol,
(2S,3S)-3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(6-m
ethyl-pyrazin-2-yl)-butan-2-ol,
(2_R,3-R)-3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(6
-methyl-pyrazin-2-yl)-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-2-(2-chloro-6-methoxy-pyr
idin-4-yl)-l,l,l-trifluorobutan- 2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(l -methyl-
lH-pyrazol-4-yl) -butan-2-ol,
2-(2-chloro-6-methyl-pyridin-4-yl)-3-(2,4-dichloro-phe
nyl)-l,l,l-trifluoro-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinolin-3-y
l-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrimidin-4-
yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(l -methyl-
lH-imidazol-4-yl) -butan-2-ol, 4-
[2-(2,4-dichloro-phenyl)-l-methoxy-l-trifluoromethyl-p
ropyl] -pyridine,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrazolo[l,5
-a]pyridin-2-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(l -methyl-
lH-pyrazol-3-yl) -butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-imidazo[l,2-
a]pyridin-2-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinolin-6-y
l-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinoxalin-6
-yl-butan-2-ol,
2-(2-benzyloxy-pyridin-4-yl)-3-(2,4-dichloro-phenyl)-l
,l,l-trifluoro-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(6-methoxy-p
yridin-3-yl) -butan-2-ol, 3-(2,4-dichloro-phenyl)-
1,1,1 -trifluoro-2-(5-methyl-l -phenyl-
lH-pyrazol-4-yl) -butan- 2-ol,
2-benzothiazol-6-yl-3-(2,4-dichloro-phenyl)-l,l,l-trif
luoro-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinoxalin-2
-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-pyridin-4
-yl-thiazol-4-yl) -butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-thiazol-2-yl
-butan-2-ol, 7- [2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-3,4-dihydro- IHisoquinoline-
2-carboxylic acid tert-butyl ester,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrimidin-5-
yl-butan-2-ol, 2-(l -benzyl-
lH-pyrazol-4-yl)-3-(2,4-dichloro-phenyl)-l,l,l-trifluo
ro-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(4-methyl-3,
4-dihydro-2H-pyrido[3,2- b ]
[l,4]oxazin-7-yl)-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-quinoli
n-3-yl-butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-quinox
alin-2-yl-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-quinoli
n-6-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(6-pyrrolidi
n-l-yl-pyridin-2-yl) -butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-(6-meth
yl-pyrazin-2-yl)
-butan-2-ol,(2S,3S)-3-(2,4-dichloro-phenyl)-l,l,l-trif
luoro-2-quinolin-6-yl-butan-2-ol,
(2_R,3-R)-3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-qu
inolin-6-yl-butan-2-ol,
3-chloro-4-[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(5-me
thyl-pyrazin-2-yl) -propyl] - phenol,
3-chloro-4-[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(2-me
thyl-pyridin-4-yl) -propyl] - phenol,
3-(4-benzyloxy-2-chloro-phenyl)-l,l,l-trifluoro-2-(2-m
ethyl-pyridin-4-yl)-butan-2-ol, {4-
[2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-pyridin-2-yloxy}- acetic
acid, 4-chloro-3-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(6-methyl-pyrazi
n-2-yl) -propyl] - benzoic acid, 3-
[2-chloro-4-(2-methoxy-ethoxy) -phenyl] -1,1,1
-trifluoro-2-(2-methyl-pyridin-4-yl)- butan-2-ol, 



{3-chloro-4-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(2-methyl-pyridi
n-4-yl) -propyl] - phenoxy} -acetic acid tert-butyl
ester, {3-chloro-4-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(2-methyl-pyridi
n-4-yl) -propyl] - phenoxy} -acetic acid,
2-{3-chloro-4-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(5-methyl-pyrazi
n-2-yl) -propyl] - phenoxy }-acetamide,
3-{2-chloro-4-[2-(2-methoxy-ethoxy)-ethoxy] -phenyl}-
1,1,1 -trifluoro-2-(5-methylpyrazin- 2-yl)
-butan-2-ol, {3-chloro-4-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(5-methyl-pyrazi
n-2-yl) -propyl] - phenoxy} -acetic acid tert-butyl
ester, acetic acid
2-{3-chloro-4-[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(5
-methyl-pyrazin-2- yl) -propyl] -phenoxy} -ethyl
ester, (2-{3-chloro-4-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(5-methyl-pyrazi
n-2-yl) -propyl] - phenoxy} -ethyl) -carbamic acid
tert-butyl ester, 3- [2-chloro-4-(2,2-difluoro-ethoxy)
-phenyl] -1,1,1 -trifluoro-2-(5-methyl-pyrazin-2-yl)-
butan-2-ol, 3- [2-chloro-4-(2-methoxy-ethoxy) -phenyl]
-1,1,1 -trifluoro-2-(5-methyl-pyrazin-2-yl)-
butan-2-ol, 3- [2-chloro-4-([ 1,2,4]
oxadiazol-3-ylmethoxy) -phenyl] -1,1,1
-trifluoro-2-(5-methylpyrazin- 2-yl) -butan-2-ol, 3-
[2-chloro-4-(5-methyl-isoxazol-3-ylmethoxy) -phenyl]
-1,1,1 -trifluoro-2-(5-methylpyrazin- 2-yl)
-butan-2-ol, 3- [2-chloro-4-(2-hydroxy-ethoxy)
-phenyl] -1,1,1 -trifluoro-2-(5-methyl-pyrazin-2-yl)-
butan-2-ol,
3-[4-(2-amino-ethoxy)-2-chloro-phenyl]-l,l,l-trifluoro
-2-(5-methyl-pyrazin-2-yl)- butan-2-ol,3-
[2-chloro-4-(l -methyl- lH-tetrazol-5-ylmethoxy)
-phenyl] - 1,1,1 -trifluoro-2-(5-methylpyrazin- 2-yl)
-butan-2-ol,
3-[2-chloro-4-(3-methyl-[l,2,4]thiadiazol-5-ylmethoxy)
-phenyl]-l,l,l-trifluoro-2-(5- methyl-pyrazin-2-yl)
-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-(2-meth
oxy-pyridin-4-yl) -butan-2-ol,
l,l,l-trifluoro-2-(5-methyl-pyrazin-2-yl)-3-naphthalen
-l-yl-butan-2-ol,
2-(6-chloro-pyrazin-2-yl)-3-(2,4-dichloro-phenyl)-l,l,
l-trifluoro-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-isoquinolin-
5-yl-butan-2-ol,
2-cinnolin-4-yl-3-(2,4-dichloro-phenyl)-l,l,l-trifluor
o-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrazolo[l,5
-a]pyridin-3-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(l-phenethyl
-lH-pyrazol-4-yl) -butan-2-ol,
2-(6-chloro-pyridin-3-yl)-3-(2,4-dichloro-phenyl)-l,l,
l-trifluoro-butan-2-ol, 5- [2-(2,4-dichloro-phenyl)-l
-hydroxy- l-trifluoromethyl-propyl]-pyridine-2-
carbonitrile,
3-(2-chloro-4-phenethyloxy-phenyl)-l,l,l-trifluoro-2-(
2-methyl-pyridin-4-yl)-butan-2- ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methoxy-p
yrimidin-5-yl) -butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-pyridi
n-4-yl-butan-2-ol,
3-chloro-4-(3,3,3-trifluoro-2-hydroxy-l-methyl-2-pyrid
in-4-yl-propyl) -phenol,
3-(2-chloro-4-methoxy-phenyl)- 1,1,1
-trifluoro-2-(3-isopropyl-3H-benzotriazol-5-yl)-
butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-2-cinnolin-4-yl-l,l,l-tr
ifluoro-butan-2-ol,
3-chloro-4-(2-cinnolin-4-yl-3,3,3-trifluoro-2-hydroxy-
l-methyl-propyl) -phenol,
3-(2-chloro-4-methoxy-phenyl)- 1,1,1
-trifluoro-2-pyrazolo[l,5-a]pyridin-3-yl-butan-2- 



ol,
3-chloro-4-(3,3,3-trifluoro-2-hydroxy-l-methyl-2-pyraz
olo[l,5-a]pyridin-3-yl-propyl)- phenol,
2-(2-chloro-pyridin-4-yl)-3-{2-chloro-4-[3-((lH)-tetra
zol-5-yl)-propoxy]-phenyl}-
l,l,l-trifluoro-butan-2-ol,
3-(2-chloro-4-hydroxymethyl-phenyl)-2-(2-chloro-pyridi
n-4-yl) -1,1,1 -trifluoro-butan- 2-ol,
{3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluoro
-2-hydroxy-l-methyl-propyl]- phenyl}-acetic acid,
3-{3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluo
ro-2-hydroxy-l-methyl-propyl]- phenyl}-propionic acid,
3-(2-chloro-5-methoxy-phenyl)-2-(2-chloro-pyridin-4-yl
)-l,l,l-trifluoro-butan-2-ol,
4-chloro-3-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluoro-
2-hydroxy-l-methyl-propyl]-
phenol,3-(2,4-dichloro-phenyl)-5,5,5-trifluoro-4-hydro
xy-4-(6-methyl-pyrazin-2-yl)-pentanoic acid methyl
ester,
3-(2,4-dichloro-phenyl)-5,5,5-trifluoro-4-hydroxy-4-(6
-methyl-pyrazin-2-yl)-pentanoic acid, 4-
[2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-lH-pyridin-2-one, {4-
[2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-pyridin-2-yloxy}- acetic
acid methyl ester, {4- [2-(2,4-dichloro-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] -2-oxo-2H-pyridin-
1- yl} -acetic acid methyl ester, {4-
[2-(2,4-dichloro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -2-oxo-2H-pyridin- 1- yl}
-acetic acid, 2-{4-[2-(2,4-dichloro-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] -pyridin-2-yloxy}-
acetamide, 3-(2,4-dichloro-phenyl)- 1,1,1
-trifluoro-2- [2-(2-methoxy-ethoxy) -pyridin-4-yl]
-butan-2- ol, {4- [2-(2,4-dichloro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2-yloxy}-
acetonitrile, 3-(2,4-dichloro-phenyl)- 1,1,1
-trifluoro-2- [2-(2-hydroxy-ethoxy) -pyridin-4-yl]
-butan-2- ol, 2-{4-[2-(2,4-dichloro-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl]
-pyridin-2-yloxy}-l - morpholin-4-yl-ethanone,
4-[2-(2,4-dichloro-phenyl)-4,4,4-trifluoro-3-hydroxy-3
-(6-methyl-pyrazin-2-yl)-butyl]- benzoic acid ethyl
ester,
4-[2-(2,4-dichloro-phenyl)-4,4,4-trifluoro-3-hydroxy-3
-(6-methyl-pyrazin-2-yl)-butyl]- benzoic acid,
4-chloro-3-
[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(6-methyl-pyrazi
n-2-yl) -propyl] - benzoic acid methyl ester,
3-(2-chloro-4-methoxy-phenyl)-2-(2-chloro-pyridin-4-yl
)-l,l,l-trifluoro-butan-2-ol,
3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluoro-
2-hydroxy-l-methyl-propyl]- phenol,
2-{3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluo
ro-2-hydroxy-l-methyl-propyl]-
phenoxy}-2-methyl-propionamide,
3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluoro-
2-hydroxy-l-methyl-propyl]- benzoic acid methyl ester,
4- [2-(2-chloro-4-methoxycarbonyl-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] - pyridine-2-carboxylic acid
methyl ester, 



3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluoro-
2-hydroxy-l-methyl-propyl]- benzoic acid,4- [2-
(4-carboxy-2-chloro-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -pyridine-2- carboxylic
acid,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(2-iod
o-pyridin-4-yl)-butan-2-ol,
4-{4-[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2- yl} -benzoic
acid ethyl ester,
4-{4-[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2- yl} -benzoic
acid, 3-{4-[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2- yl} -benzoic
acid methyl ester,
3-{4-[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2- yl} -benzoic
acid,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-(2-iodo
-pyridin-4-yl)-butan-2-ol,
3-{4-[2-(2-chloro-4-fluoro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2-yl}- benzoic acid
methyl ester, 5-{4-[2-(2-chloro-4-fluoro-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] -pyridin-2-yl}-
2-fluoro-benzonitrile,
3-{4-[2-(2-chloro-4-fluoro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2-yl}- benzoic
acid, 4'-
[2-(2-chloro-4-trifluoromethanesulfonyloxy-phenyl)
-1-hydroxy- 1-trifluoromethylpropyl]
-3,4,5,6-tetrahydro-2H- [l,2']bipyridinyl-4-carboxylic
acid ethyl ester, 4'- [2-(2-chloro-4-hydroxy-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] -3,4,5,6-
tetrahydro-2H- [l,2']bipyridinyl-4-carboxylic acid,
2-chloro-5-{4-[2-(2-chloro-4-fluoro-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] - pyridin-2-yl}
-benzoic acid ethyl ester,
5-{4-[2-(2-chloro-4-fluoro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2-yl} -
2-fluoro-benzoic acid ethyl ester,
5-{4-[2-(2-chloro-4-fluoro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -pyridin-2-yl} -
2-fluoro-benzoic acid,
2-chloro-5-{4-[2-(2-chloro-4-fluoro-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] - pyridin-2-yl}
-benzoic acid, 4'- [2-(2-chloro-4-methoxy-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] -3,4,5,6-
tetrahydro-2H-[l,2']bipyridinyl-4-carboxylic acid
ethyl ester, 4'- [2-(2-chloro-4-methoxy-phenyl)-l
-hydroxy- 1-trifluoromethyl-propyl] -3,4,5,6-
tetrahydro-2H- [l,2']bipyridinyl-4-carboxylic acid,
4'- [2-(2-chloro-4-ethoxy-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -3,4,5,6- tetrahydro-2H-
[l,2']bipyridinyl-4-carboxylic acid,
l,l,l-trifluoro-3-(6-methoxy-4-methyl-pyridin-3-yl)-2-
pyridin-4-yl-butan-2-ol,
l,l,l-trifluoro-2-pyridin-4-yl-3-quinolin-3-yl-butan-2
-ol,
3-(3,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyridin-4-yl
-butan-2-ol,l,l,l-trifluoro-3-(4-methoxy-phenyl)-2-pyr
idin-4-yl-butan-2-ol,
l,l,l-trifluoro-3-(4-methoxy-2-methyl-phenyl)-2-pyridi
n-4-yl-butan-2-ol,
3-(2,4-difluoro-phenyl)-l,l,l-trifluoro-2-pyridin-4-yl
-butan-2-ol,
l,l,l-trifluoro-3-(2-methoxy-naphthalen-l-yl)-2-pyridi
n-4-yl-butan-2-ol,
l,l,l-trifluoro-3-naphthalen-2-yl-2-pyridin-4-yl-butan
-2-ol,
3-(2-chloro-4-diallylamino-phenyl)-2-(2-chloro-pyridin
-4-yl) -1,1,1 -trifluoro-butan-2- ol,
N-{3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluo
ro-2-hydroxy-l-methyl-propyl]-
phenyl}-methanesulfonamide,
N-{3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluo
ro-2-hydroxy-l-methyl-propyl]- 



phenyl}-benzamide,
3-(2-chloro-4-fluoro-phenyl)-2-(6-chloro-pyridin-3-yl)
-l,l,l-trifluoro-butan-2-ol, 5-
[2-(2-chloro-4-fluoro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-pyridine-2- carboxylic acid,
4- [2-(2-chloro-4-fluoro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-pyridine-2- carboxylic acid,
3-(4-bromo-2-chloro-phenyl)-l,l,l-trifluoro-2-(2-methy
l-pyridin-4-yl)-butan-2-ol, 1- [1-(4-chloro-phenyl)
-cyclopropyl] -2,2,2-trifluoro-
1-quinolin-3-yl-ethanol, 1- [1-(2,4-dichloro-phenyl)
-cyclopropyl] -2,2,2-trifluoro-
1-quinolin-3-yl-ethanol, 1-(2-chloro-pyridin-4-yl) -1-
[1-(2,4-dichloro-phenyl) -cyclopropyl] -2,2,2-trifl
uoroethanol,
2-(2-chloro-pyridin-4-yl)-3-(2,4-dichloro-phenyl)-l,l,
l-trifluoro-3-methyl-butan-2-ol,
3-(4-chloro-phenyl)-l,l,l-trifluoro-3-methyl-2-(2-meth
yl-pyridin-4-yl)-butan-2-ol,
3-(2,6-dichloro-pyridin-3-yl)-l,l,l-trifluoro-2-(5-met
hyl-pyrazin-2-yl)-butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-quinol
in-3-yl-butan-2-ol,
3-chloro-4-(3,3,3-trifluoro-2-hydroxy-l-methyl-2-quino
lin-3-yl-propyl) -phenol, 3-
[2-chloro-4-(4-methanesulfonyl-benzyloxy) -phenyl]
-1,1,1 -trifluoro-2-quinolin-3-ylbutan- 2-ol,
benzenesulfonic acid
3-chloro-4-(3,3,3-trifluoro-2-hydroxy-l-methyl-2-quino
lin-3-ylpropyl) -phenyl ester,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-isoqui
nolin-5-yl-butan-2-ol,
3-chloro-4-(3,3,3-trifluoro-2-hydroxy-2-isoquinolin-5-
yl-l-methyl-propyl) -phenol, 3-
[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-quinoline-6- carbonitrile,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(5-fluoro-lH
-indol-3-yl)-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(l -phenyl-
lH-indazol-5-yl)-butan-2-ol, 3-(2,4-dichloro-phenyl)-
1,1,1 -trifluoro-2-
[l-(3-methoxy-phenyl)-lH-indazol-5-yl]- butan-2-ol,3-{
5- [2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-indazol-l-yl}- phenol,
3-(2,4-dichloro-phenyl)- 1,1,1 -trifluoro-2-
[l-(2-methoxy-phenyl)-lH-indazol-5-yl]- butan-2-ol,
2-{ 5- [2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-indazol-l-yl}- phenol,
3-(2,4-dichloro-phenyl)- 1,1,1 -trifluoro-2- [
1-(4-methoxy-phenyl)-lH-indazol-5-yl]- butan-2-ol, 4-{
5- [2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-indazol-l-yl}- phenol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(6-met
hoxy-pyridin-3-yl)-butan-2-ol, 5-
[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-lH-pyridin-2- one, 5-
[2-(2-chloro-4-methoxy-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -1-methyl- IHpyridin- 2-one,
5- [2-(2-chloro-4-hydroxy-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -1-methyl- IHpyridin- 2-one,
4-{3-chloro-4-[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(l
-methyl-6-oxo-l,6-dihydropyridin- 3-yl) -propyl]
-phenoxy}-3-fluoro-benzonitrile,
3-chloro-4-{3-chloro-4-[3,3,3-trifluoro-2-hydroxy-l-me
thyl-2-(l-methyl-6-oxo-l,6- dihydro-pyridin-3-yl)
-propyl] -phenoxyj-benzonitrile,
5-{2-[2-chloro-4-(4-fluoro-3-methoxy-phenoxy) -phenyl]
- 1-hydroxy- 1-trifluoromethylpropyl} - 1-methyl-
lH-pyridin-2-one, 



5-{2-[2-chloro-4-(4-fluoro-3-hydroxy-phenoxy) -phenyl]
- 1-hydroxy- 1-trifluoromethylpropyl} - 1-methyl-
lH-pyridin-2-one, 5- [2-(2,4-dichloro-phenyl)
-1-hydroxy- 1-trifluoromethyl-propyl] -1-methyl-
lH-pyridin- 2-one, 5- [2-(2,4-dichloro-phenyl)
-1-hydroxy- 1-trifluoromethyl-propyl] -1-ethyl-
lH-pyridin-2- one, 5- [2- (4-bromo-2-chloro-phenyl)
-1-hydroxy- 1-trifluoromethyl-propyl] -1-methyl-
1Hpyridin- 2-one,
3-(4-bromo-2-chloro-phenyl)-l,l,l-trifluoro-2-(6-metho
xy-pyridin-3-yl)-butan-2-ol, 5-
[2-(4-bromo-2-chloro-phenyl)-l -hydroxy-
1-trifluoromethyl-propyl] -lH-pyridin-2- one, 5- [2-
(4-bromo-2-chloro-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -1-ethyl- 1Hpyridin- 2-one,
5- [2-(2-chloro-5-methoxy-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -1-methyl- IHpyridin-
2-one,5- [2-(2,3-dichloro-4-methoxy-phenyl)
-1-hydroxy- 1-trifluoromethyl-propyl] -1-methyllH-
pyridin-2-one, 5- [2-(2,3-dichloro-4-hydroxy-phenyl)
-1-hydroxy- 1-trifluoromethyl-propyl] -1-methyl -
lH-pyridin-2-one,
5-[2-(2-chloro-5-fluoro-4-methoxy-phenyl)-l-hydroxy-l-
trifluoromethyl-propyl]-lmethyl- lH-pyridin-2-one, and
pharmaceutically acceptable salts thereof. Especially
preferred compounds of formula I of the present
invention are the following:
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(5-met
hyl-pyrazin-2-yl)-butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(2-met
hyl-pyridin-4-yl)-butan-2-ol,
3-(2-chloro-4-ethoxy-phenyl)-l,l,l-trifluoro-2-(2-meth
yl-pyridin-4-yl)-pentan-2-ol,
3-(2-chloro-4-propoxy-phenyl)-l,l,l-trifluoro-2-(2-met
hyl-pyridin-4-yl)-hexan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methyl-py
ridin-4-yl)-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-(2-methoxy-p
yridin-4-yl)-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-2-(2-chloro-6-methoxy-pyr
idin-4-yl) -1,1,1 -trifluorobutan- 2-ol,
2-(2-chloro-6-methyl-pyridin-4-yl)-3-(2,4-dichloro-phe
nyl)-l,l,l-trifluoro-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinolin-3-y
l-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrazolo[l,5
-a]pyridin-2-yl-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinolin-6-y
l-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-quinoxalin-6
-yl-butan-2-ol,
2-benzothiazol-6-yl-3-(2,4-dichloro-phenyl)-l,l,l-trif
luoro-butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-quinox
alin-2-yl-butan-2-ol,
3-(4-benzyloxy-2-chloro-phenyl)-l,l,l-trifluoro-2-(2-m
ethyl-pyridin-4-yl)-butan-2-ol, and pharmaceutically
acceptable salts thereof. Furthermore, the following
compounds of formula I are especially preferred: 3-
[2-chloro-4-(5-methyl-isoxazol-3-ylmethoxy) -phenyl]
-1,1,1 -trifluoro-2-(5-methylpyrazin- 2-yl)
-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-isoquinolin-
5-yl-butan-2-ol,
2-cinnolin-4-yl-3-(2,4-dichloro-phenyl)-l,l,l-trifluor
o-butan-2-ol,
3-(2,4-dichloro-phenyl)-l,l,l-trifluoro-2-pyrazolo[l,5
-a]pyridin-3-yl-butan-2-ol,
2-(6-chloro-pyridin-3-yl)-3-(2,4-dichloro-phenyl)-l,l,
l-trifluoro-butan-2-ol,
3-(2-chloro-4-phenethyloxy-phenyl)- 1,1,1
-trifluoro-2-(2-methyl-pyridin-4-yl)-butan-2- ol, 



3-(2-chloro-4-methoxy-phenyl)-2-cinnolin-4-yl-l,l,l-tr
ifluoro-butan-2-ol,3-(2-chloro-4-methoxy-phenyl)-l,l,l
-trifluoro-2-pyrazolo[l,5-a]pyridin-3-yl-butan-2- ol,
3-(2-chloro-4-hydroxymethyl-phenyl)-2-(2-chloro-pyridi
n-4-yl)-l,l,l-trifluoro-butan- 2-ol,
3-(2-chloro-5-methoxy-phenyl)-2-(2-chloro-pyridin-4-yl
)-l,l,l-trifluoro-butan-2-ol, {4-
[2-(2,4-dichloro-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-pyridin-2-yloxy}-
acetonitrile,
3-(2-chloro-4-methoxy-phenyl)-2-(2-chloro-pyridin-4-yl
)-l,l,l-trifluoro-butan-2-ol,
3-chloro-4-[2-(2-chloro-pyridin-4-yl)-3,3,3-trifluoro-
2-hydroxy-l-methyl-propyl]- benzoic acid methyl ester,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-(2-iod
o-pyridin-4-yl)-butan-2-ol,
3-(2-chloro-4-fluoro-phenyl)-l,l,l-trifluoro-2-(2-iodo
-pyridin-4-yl)-butan-2-ol,
3-(2-chloro-4-diallylamino-phenyl)-2-(2-chloro-pyridin
-4-yl)-l,l,l-trifluoro-butan-2- ol,
3-(2-chloro-4-fluoro-phenyl)-2-(6-chloro-pyridin-3-yl)
-l,l,l-trifluoro-butan-2-ol,
3-(4-bromo-2-chloro-phenyl)-l,l,l-trifluoro-2-(2-methy
l-pyridin-4-yl)-butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-quinol
in-3-yl-butan-2-ol,
3-(2-chloro-4-methoxy-phenyl)-l,l,l-trifluoro-2-isoqui
nolin-5-yl-butan-2-ol,
3-chloro-4-(3,3,3-trifluoro-2-hydroxy-2-isoquinolin-5-
yl-l-methyl-propyl) -phenol, 3-
[2-(2-chloro-4-methoxy-phenyl)-l -hydroxy-
l-trifluoromethyl-propyl]-quinoline-6- carbonitrile,
4-{3-chloro-4-[3,3,3-trifluoro-2-hydroxy-l-methyl-2-(l
-methyl-6-oxo-l,6-dihydropyridin- 3-yl) -propyl]
-phenoxy}-3-fluoro-benzonitrile, 5- [2-
(4-bromo-2-chloro-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -1-methyl- 1Hpyridin- 2-one,
5- [2- (4-bromo-2-chloro-phenyl) -1-hydroxy-
1-trifluoromethyl-propyl] -1-ethyl- 1Hpyridin- 2-one,
and pharmaceutically acceptable salts thereof.
Furthermore, the pharmaceutically acceptable salts of
the compounds of formula I constitute preferred
embodiments of the present invention. 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 adsorbens or eluant). The invention
embraces all of these forms.It will be appreciated
that the compounds of general formula I in this
invention may be derivatised at functional groups to
provide derivatives which are capable of conversion
back to the parent compound in vivo. Physiologically
acceptable and metabolically labile derivatives, which
are capable of producing the parent compounds of
general formula I in vivo are also within the scope of
this invention. A further aspect of the present
invention is the process for the manufacture of
compounds of formula I as defined above, which process
comprises treating a compound of the formula II
wherein A, n, R a to R e, R , R and R are as defined
herein before, with trifluoromethyltrimethylsilane and
a suitable fluoride, to obtain a compound of the
formula Ia and, if desired, alkylating the compound of
formula Ia with methyliodide in the presence of a base
such as NaH to obtain a compound of formula Ib 



and, if desired, converting the compound obtained into
a pharmaceutically acceptable salt.The compounds of
formula I can be manufactured by the methods given
below, by the methods given in the examples or by
analogous methods. Appropriate reaction conditions for
the individual reaction steps are known to a person
skilled in the art. The synthesis of compounds with
the general structure I is described in scheme 1.
Scheme 1 step (b) step (d) VI II step (f) Ia'R4 is a
heteroaryl ring as defined herein before; R1
corresponds to Rla to Rle as defineed herein before;
R2 and R3 are as defined herein before, R' is
typically methyl or ethyl. A heteroaryl carboxylic
acid III is suitably activated, e.g. by reaction with
1,1'- carbonyldiimidazole (CDI), and reacted with a
phenyl-acetic acid ester IV, which is deprotonated in
situ by a suitable base, such as NaH, to give the
compound of formula V (step a). The reaction is
carried out at a temperature of -10 0C to 0 0C in a
suitable solvent such as DMF. Compound V is then
saponified and decarboxylated, e.g. by heating of V in
a mixture of DMSO, water and NaCl to a temperature of
140 0C to give the ketone VI (step b). Alternatively,
ketone VI can be obtained as outlined via steps (c)
and (d): A phenyl-acetonitrile VII is deprotonated by
a suitable base, such as potassium tertpentylate, in
suitable solvent such as THF and reacted with a
heteroarylcarboxylic acid ester VIII to give a
compound of formula IX (step c). The nitrile of
formula IX is then saponified and decarboxylated, e.g.
by heating a mixture of IX with concentrated
hydrobromic acid to reflux followed by addition of a
base such as NaHCq 3, to give the ketone of formula VI
(step d). Compound VI is then deprotonated by a base,
such as NaH, in a suitable solvent such as DMF, and
the resulting anion is reacted with an alkylating
agent, such as methyl iodide, to give the alpha
substituted ketone of formula II (e). In a final step
(f), the ketone of formula II is converted to a
compound of formula Ia', wherein R is hydrogen,
typically by treatment with
trifluoromethyltrimethylsilane and a suitable
fluoride, such as tetrabutylammonium fluoride, at a
temperature of 0 0C. Compounds of formula I, wherein
R5 is methyl, can be obtained form compounds of
formula Ia' by O-methylation with the help of a base
such as NaH and methyliodide in a suitable solvent
such as dimethylformamide. Alternatively, suitably
substituted ketone precursors of formula II can be
made available using alternative routes. One
additional approach is based on addition of a
metallated intermediate M-R4 to a suitably substituted
aldehyde as a key step. This route is outlined in
scheme 2.Scheme 2 step (g) step (k) XII XVI step (i)
M-R 4 step (i) M-R Aldehydes of formula XII and XVI
are key intermediates in that approach.
Monosubstituted aldehydes of formula XII are
conveniently made from aryl ketones of formula X, e.g.
by treatment with a suitable Wittig reagent such as
methoxymethyltriphenyl- l5-phosphane and a base such
as NaH, LDA, BuLi or the like (step (g)) to give enol
ether intermediates of formula XI which are
conveniently hydrolyzed under acidic conditions (step
(h)) with aq. HCl, H2SO4 or other acids to provide
monosubstituted aldehydes of formula XII. 



Alternatively, mono- or disubstituted aldehydes of
formula XVI are accessible via alkylation of a
suitably substituted arylacetic acid ester XIV (step
(k)) under similar conditions that have been outlined
above in scheme 1, step (e) to give suitably
substituted intermediates of formula XV. Esters of
formula XV can be reduced to aldehydes of formula XVI
e.g. by treatment with reducing agents such as DIBAH,
SMEAH or the like (step (I)) or, alternatively, by
reduction to the alcohol and subsequent re-oxidation
(not shown in scheme 2). Aldehydes of formula XII or
XVI can be treated with suitable nucleophiles M-R4 to
give secondary alcohols of formula XIII and XVII,
respectively (step (i)). The nucleophile M-R4 can be
generated for example from suitable aryl or heteroaryl
halides by treatment with e.g. BuLi or
isopropylmagnesiumchloride or the like to affect a
halogen metal exchange. Subsequent oxidation of
alcohols of formula XIII or XVII, respectively (step
(j)) with e.g. TPAP, NMO or Dess-Martin periodinane or
under Swern conditions or the like will provide ketone
intermediates of formula II which are further
converted to the desired products of formula Ia' as
outlined in scheme 1, step (f). Scheme 3 III XIX step
(m) VI An alternative synthesis of ketone precursors
VI is described in Scheme 3: A carboxylic acid III is
suitably activated, e.g by transformation to the acid
chloride or tothe Weinreb amide and reacted with a
tolyl derivative XIX containing a leaving group such
as Br, Cl, I, OTs, OMs, OTf in the presence of a metal
such as zinc, magnesium or manganese or a metal
derivative such as n-butyllithium, optionally in the
presence of a catalyst such as
tetrakis(triphenylphosphine)palladium(0) in a suitable
solvent such as 1,2-dimethoxyethane or tetrahydrofuran
at temperatures of -78 0C to room temperature. Ketones
VI can then be transformed to compounds of formula I
by the methods outlined in Scheme 1, steps e and f.
Scheme 4 XX XXI XX XXII step (n) step (n) VI II
Another method for the synthesis of ketone precursors
VI and II is described in Scheme 4: A phenylacetic
acid XXI or an alpha substituted phenylacetic acid
XXII is suitably activated e.g by transformation to
the acid chloride and reacted with a heteroaryl
compound XX in the presence of a Lewis acid, e.g.
AICI3, or ZnCl2 in a suitable solvent such as
1,2-dichloroethane or CS2 at temperatures from -10 0C
to reflux of the solvent to give in a Friedel-Crafts
acylation reaction ketones VI or II.II An alternative
synthesis of ketone precursor II is described in
Scheme 5: A ketone derivative XXIV is arylated with an
aryl or heteroaryl halide or activated phenol
derivative such as triflate, mesylate or tosylate
XXIII in a suitable solvent such as toluene, THF or
dioxane at temperatures preferrably from room
temperature to reflux of the solvent or above reflux
of the solvent under pressure. The reaction requires
the addition of a suitable base such as caesium
carbonate, potassium phosphate or alkali alkoholates
and a suitable catalyst such as
chloro(di-2-norbornylphosphino)(2-dimethylaminomethylf
errocen- 1-yl) palladium (II) (CAS Reg. No.
614753-51-4), described in Pharm Chem 2004, 3, 29,
catalysts described by S. Buchwald such as in / . Am.
Chem. Soc. 1997, 119, 11108, catalysts described by J.
Hartwig such as in / . Am. Chem. Soc. 1999, 121, 1473,
and suitable catalysts described by others skilled in
the art. 



All starting materials are either commercially
available, have been described in the literature, or
can be prepared by methods well known in the art.
Compounds of formula I contain stereocenters and can
optionally be separated into optically pure
enantiomers or diastereomers by methods well known in
the art, e. g. by chromatography on a chiral HPLC
column. As described above, the compounds of formula I
of the present invention can be used as medicaments
for the treatment and/or prevention of diseases which
are associated with glucocorticoid receptor (GR)
modulation.In this context, the expression 'diseases
which are associated with glucocorticoid receptor (GR)
modulation' means diseases which can be treated and/or
prevented by glucocorticoid receptor (GR) modulation,
i.e. preferably by treatment with a glucocorticoid
receptor antagonist. Such diseases encompass, but are
not limited to, diabetes, preferably type 2 diabetes,
dyslipidemia, obesity, metabolic syndrome,
hypertension, adrenal imbalance, cardiovascular
diseases, Cushing's syndrome, stressrelated
immunosuppression and neurological disorders such as
depression. In a preferable aspect, the expression
'diseases which are associated with glucocorticoid
receptor modulation' relates to diabetes, preferably
type 2 diabetes, dyslipidemia, obesity, hypertension,
adrenal imbalance, cardiovascular diseases and
depression. More preferably, the expression 'diseases
which are associated with glucocorticoid receptor
modulation' relates to diabetes, preferably type 2
diabetes. Exceptionally, the compounds of the present
invention can also be useful in treating immune,
autoimmune and inflammatory diseases when they are
selectively activating the glucocorticoid receptor.
The invention therefore also relates to pharmaceutical
compositions comprising a compound as defined above
and a pharmaceutically acceptable carrier and/or
adjuvant. Further, the invention relates to compounds
as defined above for use as therapeutically active
substances, particularly as therapeutic active
substances for the treatment and/or prevention of
diseases which are associated with glucocorticoid
receptor modulation. In another embodiment, the
invention relates to a method for the treatment and/or
prevention of diseases which are associated with
glucocorticoid receptor modulation, which method
comprises administering a therapeutically active
amount of a compound of formula I to a human being or
animal. A method for the treatment and/or prevention
of diabetes is preferred. The invention further
relates to the use of compounds of formula I as
defined above for the treatment and/or prevention of
diseases which are associated with glucocorticoid
receptor modulation. In addition, the invention
relates to the use of compounds of formula I as
defined above for the preparation of medicaments for
the treatment and/or prevention of diseases which are
associated with glucocorticoid receptor modulation.
The use of compounds of formula I as defined above for
the preparation of medicaments for the treatment
and/or prevention of diabetes is preferred.The
compounds of the present invention can also be used in
combination therapy with other antidiabetic drugs.
Suitable antidiabetic drugs for use in combination
with the compounds of the present invention include,
but are not limited to insulin and insulin analogs
(e.g. LysPro insulin, inhaled formulations comprising
insulin); sulfonylureas and analogs (e.g.
chlorpropamide, glibenclamide, tolbutamide,
tolazamide, acetohexamide, glypizide, glyburide,
glimepiride); biguanides (e.g. metformin
hydrochloride, phenformin, buformin);
alpha-glucosidase inhibitors (acarbose, epalrestat,
miglitol, voglibose), alpha2 -antagonists and
imidazolines (e.g. midaglizole, isaglidole,
deriglidole, idazoxan, efaroxan, fluparoxan);
thiazolidinediones and PPAR-gamma agonists (e.g. 



ciglitazone, pioglitazone hydrochloride, troglitazone,
rosiglitazone maleate, balaglitazone); PPAR-alpha
agonists (e.g. fenofibrate, gemfibrozil); PPAR
alpha/gamma dual agonists (e.g. muraglitazar,
aleglitazar, peliglitazar); dipeptidyl peptidase-IV
(DPP- 4) inhibitors (e.g. saxagliptin, sitagliptin,
vildagliptin, alogliptin and denagliptin); glucagon
like peptide-1 (GLP-I) receptor agonists (e.g.
Exenatide (Byetta(tm)), NN2211 (Liraglutide), GLP-
1(7-36) amide and its analogs, GLP- 1(7-37) and its
analogs, AVE- 0010 (ZP-10), R1583 (Taspoglutide),
GSK-716155 (albiglutide, GSK/Human Genome Sciences),
BRX-0585 (Pfizer/Biorexis) and CJC-1 134-PC
(Exendin-4:PC-DAC(tm)); insulin secretagogues (e.g.
linogliride, nateglinide, repaglinide, mitiglinide
calcium hydrate, meglitinide); SGLT-2 inhibitors (e.g.
dapagliflozin (BMS), sergliflozin (Kissei), AVE 2268
(Sanofi-Aventis)); Angiotensin ATI antagonists (e.g.
irbesartan, valsartan); amylin agonists (e.g.
pramlintide, AC- 137) and Glucokinase activators such
as the compounds disclosed in e.g. WO 00/58293 Al. As
described above, the compounds of formula I and their
pharmaceutically acceptable salts possess valuable
pharmacological properties. Specifically, it has been
found that compounds of the present invention are
excellent glucocorticoid receptor antagonists. The
following tests were carried out in order to determine
the activity of the compounds of formula I.
Glucocorticoid receptor binding assay The ability of
the substances to bind to the glucocorticoid receptor
was determined with the help of a commercial
Glucocorticoid Receptor Competitor Assay far red kit
provided by Panvera/Invitrogen (PV4302). This kit is
used as provided by the supplier. It contains some
partially purified full length human recombinant
glucocorticoid receptor, a coactivator related GR
stabilizing peptide, a tight-binding fluorescent GR
ligandFluormone(tm) GS Far Red as labeled tracer and a
screening buffer. All reagents are prepared and the
assay is run according to the recommendations of the
kit manufacturer. Briefly, the GR stabilizing peptide
and the human recombinant glucocorticoid receptor are
both diluted with the screening buffer (pH 7.4) and
are gently mixed (no vortexing) just before the assay
and kept on ice until use. The fluorescent-labeled
ligand is also diluted with the screening buffer just
before the assay and kept on ice until use. The
substances to test are pre-diluted in pure DMSO then
some water is added to get an intermediate 4.2% DMSO
stock solution. Ten microliter of the intermediate
stock solution is gently mixed with 5 ml of diluted
fluorescent-labeled ligand and 5 ml of diluted human
recombinant glucocorticoid receptor in a 384-well
plate (low volume, ultraclear, glass plate from
Greiner ref 788896). The plate is centrifuged, sealed
and incubated for 3 hours at 22 0C in the dark. The
polarized fluorescence is measured with a Zeiss-HTS
reader or any equivalent equipment (610-660 nm). All
compounds were tested to determine IC50 in a serial
dilution experiment. The concentration at which 50%
inhibition of the fluorescent GR ligand Fluormone(tm)
GS Far Red is obtained (the IC50) is determined after
fitting with a sigmoidal dose-response model of a plot
of the logarithm of the concentration versus percent
inhibition measured for the different concentrations..
IQ's were calculated from IC50 based on Cheng-Prusoff
equation (Cheng, Y, Prusoff, WH (1973) Biochem
Pharmacol 22, 3099-3108): K1= IC50 / [1 + D/Kd]
wherein D is the concentration of the fluorescent
ligand and Kd is the binding constant for the
fluorescent ligand binding to the receptor under the
conditions used in the competition experiment. The
compounds of the present invention exhibit K1values
within the range of about 1 nM to about 5000 nM,
preferably of about 1 nM to about 1000 nM, and more
preferably of about 1 nM to about 30 nM, most
preferably of about 1 nM to about 10 



nM. The following table shows measured values for some
selected compounds of the present invention.lsolable
and Redispersable Transition Metal Nanoparticles their
Preparation and Use as IR Absorbers The instant
invention relates to easily isolable and
re-dispersible transition metal nanoparticles, their
manufacture and use as IR-absorbers, in particular in
transparent thermoplastic or crosslinkable polymers. A
further aspect of the invention is a composition of
these transition metal nanoparticles together with a
thermoplastic or crosslinkable polymer and their use
as IR absorber in an architectural or automotive
glazing. The absorption of near infrared radiation
(NIR) is an important technical issue in various
fields. A significant reduction of the heat transfer
into buildings and cars is possible by blocking or
filtering the near infrared part of the solar
spectrum. This allows a considerable energy saving,
mainly due to a smaller demand for air conditioning.
Up to now several solutions have been proposed and
more and more have been applied on glazing surfaces of
many buildings, such as interference reflective films,
semi-conducting or conducting films: they are all able
to reflect, with good selectivity, NIR radiation. The
socalled "low-e" windows are for example reflective
coated mineral or polymeric glasses. However the
production of such coatings is an extremely time
consuming step, specially considering that almost all
solutions need several layers, and that the durability
may be also quite limited due to a generally low
scratch resistance. This is, for example, described in
WO 2005/072947. Another approach is the use of bulk
additives that absorb the NIR radiation. This approach
is less expensive, not time consuming, long lasting
and particularly needed for thermoplastic polymers
used in glazing. Some examples for polymers used in
glazing applications are polycarbonates (PC),
polyesters like PET-G, polymethylmethacrylate (PMMA),
polyvinylbutyral (PVB) and others. Mainly used for
agricultural applications are polyolefin films. For
this purpose several NIR absorbing dyes and pigments
have been proposed and are commercially available,
such as phthalocyanines and quaterrylenes (i.e.:
LUMOGEN (RTM) 788 or 765 from BASF).More recently
nanoparticles have gained a lot of interest in the
scientific community. This is because nanoparticles,
normally of inorganic nature, fulfill almost entirely
most of the plastic application requirements, such as
efficient heat shielding properties, high thermal and
longterm photo-stability, high transmittance in the
visible range and absence of color. Examples are
lanthanum boride (LaB6) and indium tin oxide (ITO). On
the other hand, the necessary loading for LaB6 gives
the final product a strong green color, while the use
of ITO is very expensive due to the constantly
increasing cost of indium. Also silver and gold
nanoparticles have been described. WO 2006/132643
describes a thermal method of preparing metal, in
particular silver nanoprisms in the form of colloidal
suspension. WO 2004/089813 describes a photochemical
method for preparing silver nanoprisms of controlled
edge through wavelength modulation. WO 2006/099312
describes the synthesis of Au-nanoprisms. All these
documents refer to nanoparticles or nanoclusters as
important class of materials for chemical- and
bio-detection, catalysis, optics and data storage. The
nanomaterials of the prior art can not easily be
isolated and re-dispersed maintaining their optical
properties. No examples are disclosed of using such
materials as near-infrared absorbers and in particular
as melt processable additives. The instant invention
relates to nanoparticles made of a transition metal
selected from the group consisting of Zn, Ag, Cu, Au,
Ta, Ni, Pd, Pt, Co, Rh, Ir, Fe, Ru, and Ti, in
particular to nanoplatelets, characterized by a
surface plasmon resonance in the near infrared range.
These transition metal nanoparticles are ideally
suited as heat shielding additives in plastic 



articles. In particular, the invention refers to a
method of preparing such nanoplatelets in a way that
allows their isolation and re-dispersion preserving
their special morphology and therefore their use as
additives for plastic articles. These transition metal
nanoplatelets are prepared using a surface stabilizer
monomer or polymer that allows high vacuum drying of
the aqueous dispersion (acrylates, such as
hydroxypropyl methacrylate, isobornyl acrylate and 1.6
hexanediol acrylate, as well as their corresponding
polymers, plus amines, such as allyl amine,
N-[3-(dimethylamino)propyl]- methacrylamide,
2-(dimethylamino)ethylmethacrylate, and dispersants,
such as E-4300 and E-4401 supplied by EFKA. The
material after isolation and re-dispersion maintains
its optical properties.With bulkier acrylates, the use
of appropriate dispersants and amines the particles
keep their morphology, and therefore their absorption,
and can easily be redispersed, for example, in
methylmethacrylate. This is particularly the case for
those platelets absorbing more into the NIR. Such an
aspect is essential for the use in plastic matrices
such as polycarbonate and methylmethacrylates. The
possibility to have homogeneous dispersions in
methylmeth acrylate allows using the dispersion as
such in order to radically polymerize the monomer to
PMMA for the manufacture of the final product. The
formulation can be as well used for PC applications.
Transparency is high and the product is almost
colorless or slightly bluish which is acceptable for
such products. One aspect of the invention is a method
for the preparation of an aqueous dispersion of nano
shaped transition metal particles, selected from the
group consisting of Zn, Ag, Cu, Au, Ta, Ni, Pd, Pt,
Co, Rh, Ir, Fe, Ru, and Ti, which can be isolated and
re-dispersed comprising a) adding to an aqueous
solution of the transition metal salt an acrylate or
methacrylate monomer or oligomer, or a polyacrylate or
polymethacrylate and a reducing agent; b 1) treating
the colloidal solution with a peroxide; or b2)
exposing the colloidal solution to UV- or visible
light; and c) isolating the nano shaped transition
metal particles or re-disperse the nano shaped
transition metal particles together with a dispersing
agent in a liquid acrylate or methacrylate monomer. In
a specific embodiment the invention is a method for
the synthesis, isolation and redispersion in organic
matrixes of nano shaped transition metal particles,
selected from the group consisting of Zn, Ag, Cu, Au,
Ta, Ni, Pd, Pt, Co, Rh, Ir, Fe, Ru, and Ti comprising
a) adding to an aqueous solution of the transition
metal salt an acrylate or methacrylate monomer or
oligomer, or a polyacrylate or polymethacrylate and a
reducing agent; b1) treating the colloidal solution
with a peroxide; or b2) exposing the colloidal
solution to UV- or visible light; c) adding a water
soluble amine; and- Ad) isolating the nano shaped
transition metal particles or re-disperse the nano
shaped transition metal particles together with a
dispersing agent in a liquid acrylate or methacrylate
monomer. Optionally the reaction mixture may contain
up to 50 mlWliter of a buffer system, such as sodium
citrate. Preferably the transition metal is Ag, Cu or
Au, more preferably Ag. It is also possible that the
nanoparticles are made from two of the above mentioned
transition metals to form core-shell type
nanoparticles. For example the transition metal is
silver and the silver(l) salt is selected from the
group consisting of AgNO3, CH3CO2Ag, AgCIO4, Ag2SO4,
Ag2O3, AgBF4, AgIO3, AgCI, AgI and AgBr. Most
preferred is AgNO3. In another embodiment the
transition metal is gold and the gold salt is selected
from the 



group consisting of: Au (CN)2 K, AuI, AuBr, AuCI,
CH3CO2Au, HAuCI4, AuBr3, AuBr4K, AuBr4Na, AuCI3,
AuCI4K and AuCI4Na. Most preferred is HAuCI4. When the
transition metal is copper, the copper salt is
selected from the group consisting of: Cu(NO3)2,
KCu(CN)2, copper(ll) acetylacetonate,
copper(ll)acetate, Cu (CIO4)2, CuBr, CuBr2, CuCI,
CuCI2, CuI and Cu(SO4) . When a monomeric or
oligomeric acrylate or methacrylate is used, this can
be polyfunctional trifunctional, difunctional or
monofunctional. The acrylate or methacrylate may be
low molecular weight (monomeric) or higher molecular
weight (oligomeric). Examples of monomers are alkyl
and hydroxyalkyl acrylates and methacrylates, e.g.
methyl, ethyl, butyl, 2-ethylhexyl and 2-hydroxyethyl
or 2-hydroxypropyl acrylate or methacrylate, isobornyl
acrylate, tetrahydrofurfuryl acrylate and
methacrylate, isophoryl acrylate and methacrylate,
2-phenoxyethyl acrylate and methacrylate and methyl
and ethyl methacrylate. Also of interest are silicone
acrylates. Further examples are acrylonitrile,
acrylamide, methacrylamide and N-substituted
(meth)acrylamides.Examples of monomers having several
double bonds are ethylene glycol diacrylate, propyl
ene glycol diacrylate, neopentyl glycol diacrylate,
hexamethylene glycol diacrylate, bisphenol- A
diacrylate,
4,4'-bis(2-acryloyloxyethoxy)diphenylpropane,
trimethylolpropane triacrylate, pentaerythritol
triacrylate, pentaerythritol tetraacrylate or vinyl
acrylate. Examples of higher molecular weight
(oligomeric) polyunsaturated compounds are acrylated
epoxy resins, acrylated polyesters, polyurethanes and
polyethers. Further examples of acrylate, methacrylate
monomers or oligomers are, for example,
trimethylolpropane triacrylate, trimethylolethane
triacrylate, trimethylolpropane trimethacrylate,
trimethylolethane trimethacrylate, tetramethylene
glycol dimethacrylate, triethylene glycol
dimethacrylate, tetraethylene glycol diacrylate,
pentaerythritol diacrylate, pentaerythritol
triacrylate, pentaerythritol tetraacrylate,
dipentaerythritol diacrylate, dipentaerythritol
triacrylate, dipentaerythritol tetraacrylate,
dipentaerythritol pentaacrylate, dipentaerythritol
hexaacrylate, tripentaerythritol octaacrylate,
pentaerythritol dimethacrylate, pentaerythritol
trimethacrylate, dipentaerythritol dimethacrylate,
dipentaerythritol tetramethacrylate, t ri
pentaerythritol octamethacrylate, pentaerythritol
diitaconate, dipentaerythritol trisitaconate,
dipentaerythritol pentaitaconate, dipentaerythritol
hexaitaconate, ethylene glycol diacrylate,
1,3-butanediol diacrylate, 1,3-butanediol
dimethacrylate, sorbitol triacrylate, sorbitol
tetraacrylate, pentaerythritol-modified triacrylate,
sorbitol tetramethacrylate, sorbitol pentaacrylate,
sorbitol hexaacrylate, oligoester acrylates and
methacrylates, glycerol di- and tri-acrylate,
1,4-cyclohexane diacrylate, bisacrylates and
bismethacrylates of polyethylene glycol having a
molecular weight of from 200 to 1500, and mixtures
thereof. Examples of unsaturated amides are: methylene
bisacrylamide, 1,6-hexamethylene bisacrylamide,
diethylenetriamine trismethacrylamide,
bis(methacrylamidopropoxy)ethane,
b-methacrylamidoethyl methacrylate and
N-[(b-hydroxyethoxy)ethyl]-acrylamide. Preference is
given to hydroxyalkylacrylates and methacrylates, such
as hydroxyethyl and hydroxypropyl acrylate and
methacrylate. In another embodiment of the invention
preference is given to sterically bulky acrylates and
methacrylates. Examples are the norbornyl,
1,6-hexandiol di acrylate, tetrahydrofurfuryl and
isophoryl acrylates and methacrylates.Examples of
amines are: allyl amine, hexyl amine, alkyl amines,
acrylic amines. For example the amines are of formula
N wherein R'" R', R", R'" are independently from each
other hydrogen, CrCi 8alkyl, C2-Ci 8alkenyl, C2- Ci
8alkinyl, phenyl or a group wherein X is O or NH and
Rioo is hydrogen or methyl; and n is a number from 1
to 12. Preference is given to
N-[3-(dimethylamino)propyl]methacrylamide, 2-(N,
Ndimethylamino) 



ethylmethacrylate and allyl amine. Typically the molar
ratio of amine to silver (calculated as atomaric
silver) is from 5:1 to 1000 to 1 preferably from 10:1
to 100:1 . For example the monofunctional monomeric
acrylate is of formula (I) CH2=C(Ra)-(C=O)-R b, (I)
wherein R is hydrogen or CH3, Rb is NH2, 0 (Me+) ,
glycidyl, unsubstituted Ci-Ci 8alkoxy, C2- Ciooalkoxy
interrupted by at least one N and/or O atom, or
hydroxy-substituted Ci-Ci 8alkoxy, unsubstituted Ci-Ci
8alkylamino, di(Ci-Ci 8alkyl)amino,
C5-Cnheterocycloalkyl, hydroxysubstituted Ci-Ci
8alkylamino or hydroxy-substituted di(Ci-Ci
8alkyl)amino, -0-CH 2-CH2- N(CH3)2 or -O-CH 2-CH
2-N+H(CH3)2 An or the residue of a bi- or tricyclic
hydrocarbon; An is a anion of a monovalent organic or
inorganic acid; Me is a monovalent metal atom or the
ammonium ion. Examples for Rb as C2-Ciooalkoxy
interrupted by at least one O atom are of formula ,
wherein Rc is Ci-C 25alkyl, phenyl or phenyl
substituted by C1- Ci 8alkyl, Rd is hydrogen or methyl
and v is a number from 1 to 50. These monomers are
forexample derived from non ionic surfactants by
acrylation of the corresponding alkoxylated alcohols
or phenols. The repeating units may be derived from
ethylene oxide, propylene oxide or mixtures of both.
When a polyacrylate or polymethacrylate is used it is
based, for example, on one or more of the monomers
mentioned above. In particular, the polyacrylate or
polymethacrylate is prepared from a monomer or monomer
mixture according to formula (I). In the context of
the present invention it is also possible to
copolymerize different monomers. The monomers,
oligomers and polymers mentioned above are known and
in their majority items of commerce. For example the
reducing agent is selected from the group consisting
of boranes, copper hydride, diborane,
diisobutylaluminium hydride, ascorbic acid,
dimethylsulfide borane, formaldehyde, formic acid,
hydrazine, isopropanol, lithium aluminum hydride,
lithium tetrahydridoaluminate, nickel, nickel
borohydride, oxalyc acid, polymethylhydrosiloxane,
sodium bis(2-methoxyethoxy)aluminumhydride, sodium
borohydride, sodium cyanoborohydride, sodium
hydrosulfite, sodium tetrahydroborate, sodium
triacetoxyborohydride, tributylstannane, tributyltin
hydride,trichlorosilane, triphenylphosphine,
triphenylphosphite, triethylsilane,
tris(trimethylsilyl)silane and sodium borohydride.
Preference is given to sodium borohydride (NaBH4) and
ascorbic acid. For instance the peroxide is selected
from the group consisting of H2O2, acetyl cyclohexane
sulphonyl peroxide, diisopropyl peroxy dicarbonate,
t-amyl perneodecanoate, t-butyl perneodecanoate,
t-butyl perpivalate, t-amylperpivalate,
bis(2,4-dichlorobenzoyl)peroxide, diisononanoyl
peroxide, didecanoyl peroxide, dioctanoyl peroxide,
dilauroyl peroxide, bis (2- methylbenzoyl) peroxide,
disuccinic acid peroxide, diacetyl peroxide, dibenzoyl
peroxide, tbutyl per 2-ethylhexanoate,
bis-(4-chlorobenzoyl)-peroxide, t-butyl
perisobutyrate, t-butyl permaleinate,
1,1-bis(t-butylperoxy)3,5,5-trimethylcyclohexane,
1,1-bis(tbutylperoxy) cyclohexane, t-butyl peroxy
isopropyl carbonate, t-butyl perisononaoate, 2,5-
dimethylhexane 2,5-dibenzoate, t-butyl peracetate,
t-amyl perbenzoate, t-butyl perbenzoate, 2,2-bis
(t-butylperoxy) butane, 2,2 bis (t-butylperoxy)
propane, dicumyl peroxide,
2,5-dimethylhexane-2,5-di-t-butylperoxide,
3-t-butylperoxy 3-phenylphthalide, di-t-amyl peroxide,
a, a'-bis(t-butylperoxy isopropyl) benzene, 3,5-bis
(t-butylperoxy)3,5-dimethyl 1,2-dioxolane, di-t-butyl
peroxide, 2,5-dimethylhexyne-2,5-di-t-butylperoxide
and 3,3,6,6,9,9-hexamethyl 1,2,4,5-tetraoxa
cyclononane. Preference is given to H2O2. When the
colloidal solution is exposed to UV or visible light
it can be the whole wave length region from 250 nm to
750 nm or preferably a selected wave length region,
such as from 300 to 370 nm or from 500 to 700 nm. It
is also possible to use monochromatic light sources
and 



expose to monochromatic light. Light sources, such as
lasers or mercury vapor lamps are suitable and
commercially available. Typically the process is
carried out in water or in a mixture of a water
soluble organic solvent and water. Suitable organic
solvents are, for example, alcohols. The ratio between
water and organic solvent is not critical, however, an
excess of water is preferred. When the process step
b1) is applied, this reaction step is preferably
carried out at a temperature from 20 to 40 C. When
step b2) is applied and the solution is irradiated,
the temperature should not exceed 80 C, it should
preferably be hold between 40 and 70 C. Typical
reaction times for the steps a) and b) range from 0.5
to 4 hours, preferably from 0.5 to 2 hours. The
reaction is typically applied under normal pressure,
and normal atmosphere. However, in some cases it might
be of advantage to use an inert gas atmosphere.
Suitable gases are argon or nitrogen. The
concentration of the educts is not particularly
critical. Suitable concentrations for the transition
metal salts are, for example from 0.01 to 2.0 mM (or
mmol/liter), for the reducing agent 0.1 to 5.0 mM and
for the peroxide from 10 to 250 mM. When a monomeric
or oligomeric acrylate or methacrylate is used, it is
applied typically in a concentration from 0.1 to 2.0
mM and when a respective polymer is used, the
concentrationis typically from 0.001% to 0.1% by
weight, based on the weight of the whole reaction
mixture. The amine is used typically in a
concentration from 0.01 to 50 mM The dispersing agent
may be anionic or non-ionic. Examples for anionic
dispersing agents are given below. The following
products, especially, come into consideration:
condensation products of aromatic sulfonic acids and
formaldehyde, condensation products of aromatic
sulfonic acids with unsubstituted or chlorinated
biphenyls or biphenyl oxides and optionally
formaldehyde, (mono-/di-)alkylnaphthalenesulfonates,
sodium salts of polymerised organic sulfonic acids,
sodium salts of polymerised alkylnaphthalenesulfonic
acids, sodium salts of polymerised
alkylbenzenesulfonic acids, alkylarylsulfonates,
sodium salts of alkyl polyglycol ether sulfates,
polyalkylated polynuclear arylsulfonates,
methylene-linked condensation products of arylsulfonic
acids and hydroxyarylsulfonic acids, sodium salts of
dialkylsulfosuccinic acids, sodium salts of alkyl
diglycol ether sulfates, sodium salts of
polynaphthalenemethanesulfonat.es, ligno- or
oxyligno-sulfonates or heterocyclic polysulfonic
acids. Especially suitable anionic dispersing agents
are condensation products of naphthalenesulfonic acids
with formaldehyde, sodium salts of polymerised organic
sulfonic acids, (mono-/di-)alkylnaphthalenesulfonates,
polyalkylated polynuclear arylsulfonates, sodium salts
of polymerised alkylbenzenesulfonic acid,
lignosulfonates, oxylignosulfonates and condensation
products of naphthalenesulfonic acid with a
polychloromethylbiphenyl. Examples for non-ionic
dispersing agents are, for example, a condensation
product of from 3 to 8 mols of ethylene oxide with 1
mol of primary alcohol containing from 9 to 15 carbon
atoms. Particularly suitable are copolymeric non-ionic
dispersants having an amine functionality. Such
dispersants are commercially available, for example as
EFKA 4300 or EFKA 4401 or Nuosperse FX9086. Typically
the weight % of silver (on atomic basis) in the
dispersant matrix is from 0.1 to 10%, preferably from
0.2 to 2%)The nano shaped transition metal particles
are typically in the form of nanocages, nanoprisms,
nanotriangles, nanostars (branched particles),
nanocubes, nanocrescents, nanodisks, nanoplatlets,
nanospheres, nanowires, nanorods, nanohexagons,
nanospheroids, nanocylinders, nanolens-shaped, nano
cone-shaped, pyramids, various nanopolyhedra or hollow
structures. 



For example the nano shaped transition metal particles
extent to a length of 15-500 nm and a thickness of
2-30 nm or the three axis defining them are between 2
and 250 nm. Consequently the nano shaped transition
metal particles, which can be isolated and
redispersed, and which are prepared as described
above, are also a subject of the instant invention.
Another aspect of the invention is a composition
comprising a) a transparent or translucent
thermoplastic or crosslinked polymer and b) nano
shaped particles, prepared according to the method as
described above. The amount of light transmitted
through the present materials, i.e. degree of
translucency or transparency, mainly depends on well
known parameters such as the particle loading, further
additives used, haze level of the polymer matrix and
thickness of the material. The present materials
usually are at least 60 % translucent in each part of
the visible range (400 - 800 nm); preferred materials
have good transparency, and especially are selected
from cleartransparent sheets and films of thickness
less than 10 mm (e.g. 0.01 to 5 mm) or thick sheets of
all possible dimension. Preferred materials further
share one or more of the following advantageous
properties: a full solar radiation transmittance
(340-1800 nm) of less than 60 %, a low haze value and
a full visible light transmittance (400 - 800 nm) of
more than 60 %. A wide variety of polymers may be
used. Examples are given below. - Polycarbonate (PC)
or a coating or coextruded layer on polycarbonate,
polyesters, acrylics, halogenated polymers such as
polyvinylchloride (PVC), polyolefins, aromatic
homopolymers and copolymers derived from vinyl
aromatic monomers and graft copolymers thereof such
asacrylnitril-butadiene-styrene terpolymer (ABS),
containing these polymers as major component or in
essentially pure form (e.g. 50-100% b.w.), especially:
- a polymer selected from PC, polymethylmethacrylate
(PMMA), polyethyleneterephthalate (PET, PET-G), PVC,
transparent ABS, polyvinylidene fluoride (PVDF),
styrene-acrylnitril copolymer (SAN), polypropylene
(PP), polyethylene (PE) including blends, alloys,
co-polymers. Also suitable are polyvinylacetales such
as polyvinylbutyral (PVB). Polymers useful within the
present invention include also the following ones: 1.
Polymers of monoolefins and diolefins, for example
polypropylene, polyisobutylene, polybut- 1-ene,
poly-4-methylpent-1-ene, polyvinylcyclohexane,
polyisoprene or polybutadiene, as well as polymers of
cycloolefins, for instance of cyclopentene or
norbornene, polyethylene (which optionally can be
crosslinked), for example high density polyethylene
(HDPE), high density and high molecular weight
polyethylene (HDPE-HMW), high density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium
density polyethylene (MDPE), low density polyethylene
(LDPE), linear low density polyethylene (LLDPE),
(VLDPE) and (ULDPE). Polyolefins, i.e. the polymers of
monoolefins exemplified in the preceding paragraph,
prefe rably polyethylene and polypropylene, can be
prepared by different, and especially by the
following, methods: radical polymerisation (normally
under high pressure and at elevated temperature). b)
catalytic polymerisation using a catalyst that
normally contains one or more than one metal of groups
IVb, Vb, VIb or VIII of the Periodic Table. These
metals usually have one or more than one ligand,
typically oxides, halides, alcoholates, esters,
ethers, amines, alkyls, alkenyls and/or aryls that may
be either p- or s-coordinated. These metal complexes
may be in the free form or fixed on substrates,
typically on activated magnesium chloride,
titanium(lll) chloride, alumina or silicon oxide.
These catalysts may be soluble or insoluble in the
polymerisation medium. The catalysts can be used by
themselves in the polymerisation or 



further activators may be used, typically metal
alkyls, metal hydrides, metal alkyl halides, metal
alkyl oxides or metal alkyloxanes, said metals being
elements of groups Ia, Na and/orINa of the Periodic
Table. The activators may be modified conveniently
with further ester, ether, amine or silyl ether
groups. These catalyst systems are usually termed
Phillips, Standard Oil Indiana, Ziegler (-Natta), TNZ
(DuPont), metallocene or single site catalysts (SSC).
2. Mixtures of the polymers mentioned under 1) , for
example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (for
example PP/HDPE, PP/LDPE) and mixtures of different
types of polyethylene (for example LDPE/HDPE). 3.
Copolymers of monoolefins and diolefins with each
other or with other vinyl monomers, for example
ethylene/propylene copolymers, linear low density
polyethylene (LLDPE) and mixtures thereof with low
density polyethylene (LDPE), propylene/but-1-ene
copolymers, propylene/isobutylene copolymers,
ethylene/but-1-ene copolymers, ethylene/hexene copo
lymers, ethylene/methylpentene copolymers,
ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers,
ethylene/cycloolefin copolymers (e.g.
ethylene/norbornene like COC), ethylene/1 -olefins
copolymers, where the 1-olefin is gene rated in-situ;
propylene/butadiene copolymers, isobutylene/isoprene
copolymers, ethylene/vinylcyclohexene copolymers,
ethylene/alkyl acrylate copolymers, ethylene/alkyl
methacrylate copolymers, ethylene/vinyl acetate
copolymers or ethylene/acrylic acid copolymers and
their salts (ionomers) as well as terpolymers of
ethylene with propylene and a diene such as hexadiene,
dicyclopentadiene or ethylidene-norbornene; and
mixtures of such copolymers with one another and with
polymers mentioned in 1) above, for example
polypropylene/ethylene- propylene copolymers,
LDPE/ethylene-vinyl acetate copolymers (EVA),
LDPE/ethyleneacrylic acid copolymers (EAA), LLDPE/EVA,
LLDPE/EAA and alternating or random polyalkylene/
carbon monoxide copolymers and mixtures thereof with
other polymers, for example polyamides. 4. Aromatic
homopolymers and copolymers derived from vinyl
aromatic monomers including styrene, a-methylstyrene,
all isomers of vinyl toluene, especially
p-vinyltoluene, all isomers of ethyl styrene, propyl
styrene, vinyl biphenyl, vinyl naphthalene, and vinyl
anthracene, and mixtures thereof. Homopolymers and
copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic;
where atactic polymers are preferred. Stereoblock
polymers are also included.5. Copolymers including
aforementioned vinyl aromatic monomers and comonomers
selec ted from ethylene, propylene, dienes, nitriles,
acids, maleic anhydrides, maleimides, vinyl acetate
and vinyl chloride or acrylic derivatives and mixtures
thereof, for example styrene/butadiene,
styrene/acrylonitrile (SAN), styrene/ethylene
(interpolymers), styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate,
styrene/butadiene/alkyl methacrylate, styrene/maleic
anhydride, styrene/acrylonitrile/methyl acrylate;
mixtures of high impact strength of styrene copolymers
and another polymer, for example a polyacrylate, a
diene polymer or an ethylene/propylene/diene
terpolymer; and block copolymers of styrene such as
styrene/butadiene/styrene, styrene/isoprene/styrene,
styrene/ethylene/butylene/styrene or
styrene/ethylene/propylene/styrene. 6. Graft
copolymers of vinyl aromatic monomers such as styrene
or a-methylstyrene, for example styrene on
polybutadiene, styrene on polybutadiene-styrene or
polybutadiene-acrylonitrile copolymers; styrene and
acrylonitrile (or methacrylonitrile) on polybutadiene;
styrene, acrylonitrile and methyl methacrylate on
polybutadiene; styrene and maleic anhydride on
polybutadiene; styrene, acrylonitrile and maleic
anhydride or maleimide on polybutadiene; styrene and
maleimide on polybutadiene; styrene and alkyl
acrylates or methacrylates on polybutadiene; styrene
and acrylonitrile on ethylene/propylene/diene
terpolymers; styrene and acrylonitrile on polyalkyl
acrylates or polyalkyl methacrylates, styrene and
acrylonitrile on acrylate/butadiene copolymers, as
well as mixtures thereof with the copolymers listed
under 



4), for example the copolymer mixtures known as ABS,
MBS, ASA or AES polymers. 7. Halogen-containing
polymers such as polychloroprene, chlorinated rubbers,
chlorinated and brominated copolymer of
isobutylene-isoprene (halobutyl rubber), chlorinated
or sulfochlorinated polyethylene, copolymers of
ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of
halogen-containing vinyl compounds, for example
polyvinyl chloride (PVC), polyvinylidene chloride,
polyvinyl fluoride, polyvinylidene fluoride (PVDF), as
well as copolymers thereof such as vinyl
chloride/vinylidene chloride, vinyl chloride/vinyl
acetate or vinylidene chloride/vinyl acetate
copolymers. 8. Polymers derived from a,b-unsatu rated
acids and derivatives thereof such as polyacrylates
and polymethacrylates; polymethyl methacrylates
(PMMA), polyacrylamides and polyacrylonitriles,
impact-modified with butyl acrylate.9. Polyesters
derived from dicarboxylic acids and diols and/or from
hydroxycarboxylic acids or the corresponding lactones,
for example polyethylene terephthalate (PET),
polybutylene terephthalate (PBT), poly-1
,4-dimethylolcyclohexane terephthalate, polyalkylene
naphthalate (PAN) and polyhydroxybenzoates, as well as
block copolyether esters derived from
hydroxylterminated polyethers; and also polyesters
modified with polycarbonates or MBS. 10.
Polycarbonates and polyester carbonates, examples have
been already given above. Suitable polyvinylacetales
include polymers derived from unsaturated alcohols and
amines (i.e. acyl derivatives or acetals thereof), for
example polyvinyl acetate, polyvinyl stearate,
polyvinyl benzoate, polyvinyl maleate, polyvinyl
butyral, polyallyl phthalate or polyallyl melamine; as
well as their copolymers with olefins mentioned in 1)
above. Incorporation of the transition metal nano
particles into the polymer matrix leads to plastic
articles which are highly transparent; they may be
colorless (e.g. for clear glazings or films) or
colored, e.g. by addition of a pigment or mixture of
pigments, e.g. for applications wherein suitable light
filtering or sun screening is desired. The present
transition metal nano particles allow high loading,
giving access to high heat shielding effects.
Preferable loadings are from 0.001 to 10%, especially
0.003 to 5% by weight of the nano particles including
dispersants, based on the weight of the final polymer
composition. The amount of silver alone is typically
from 0.001 to 1% by weight based on the final polymer
composition. The above polymers are all thermoplastic
polymers. It is, however, also possible to incorporate
the instant nano shaped transition metal particles
into a curable/crosslinkable coating, which is applied
to a transparent substrate, such as glass or one of
the polymers mentioned above. Examples for
curable/crosslinkable coatings are given below. 1.
Crosslinked polymers derived from aldehydes on the one
hand and phenols, ureas and melamines on the other
hand, such as phenol/formaldehyde resins,
urea/formaldehyde re sins and melamine/formaldehyde
resins.2. Unsaturated polyester resins derived from
copolyesters of saturated and unsaturated dicarboxylic
acids with polyhydric alcohols and vinyl compounds as
crosslinking agents, and also halogen-containing
modifications thereof of low flammability. 3.
Crosslinkable acrylic resins derived from substituted
acrylates, for example epoxy acrylates, urethane
acrylates or polyester acrylates. 4. Alkyd resins,
polyester resins and acrylate resins crosslinked with
melamine resins, urea resins, isocyanates,
isocyanurates, polyisocyanates or epoxy resins. 5.
Crosslinked epoxy resins derived from aliphatic,
cycloaliphatic, heterocyclic or aromatic glycidyl
compounds, e.g. products of diglycidyl ethers of
bisphenol A and bisphenol F, which are crosslinked
with customary hardeners such as anhydrides or amines,
with or without accelerators. In general thermoplastic
polymers are preferred. Preferably the thermoplastic
or crosslinkable polymer comprises polycarbonate, a
coating or coextruded layer on polycarbonate,
polyesters, acrylics, halogenated polymers, such as 



polyvinylchloride, polyolefins, aromatic homopolymers
and copolymers derived from vinyl aromatic monomers
and graft copolymers thereof such as
acrylnitril-butadiene-styrene terpolymer, and
polyvinylacetales; as well as blends, alloys and
co-polymers thereof. In a specific embodiment of the
invention the thermoplastic or crosslinkable polymer
comprises polycarbonate, polymethylmethacrylate,
polyethyleneterephthalate, polyvinylchloride,
transparent ABS, polyvinylidene fluoride,
styrene-acrylnitril copolymer, polypropylene,
polyethylene, or mixtures thereof. From the
thermoplastic polymers polyacrylates and polycarbonate
are most preferred. The composition described above
may contain as further component a conventional
additive selected from antioxidants, flame retardants,
clarifiers, UV absorbers and/or sterically hindered
amines, pigments and other NIR absorbers, such as ATO,
ITO, LaB6, WOx, doped WYOx, ZnO or doped ZnYO,
cyanines, phthalocyanine, Lumogen 788 or other
quaterrylene, dithiolenes and other metal
complexes.Examples are given below. 1. Antioxidants 1.
1 . Alkylated monophenols , for example
2,6-di-tert-butyl-4-methylphenol,
2-tert-butyl-4,6-dimethylphenol,
2,6-di-tert-butyl-4-ethylphenol,
2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-butyl-
4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol,
2-(a-methylcyclohexyl)-4,6-dimethylphenol,
2,6-dioctadecyl-4-methylphenol,
2,4,6-tricyclohexylphenol,
2,6-di-tert-butyl-4-methoxymethylphenol, nonylphenols
which are linear or branched in the side chains, for
example, 2,6-di-nonyl-4-methylphenol,
2,4-dimethyl-6-(1 '-methylundec-1 '-yl)phenol,
2,4-dimethyl-6-(1 '- methylheptadec-1'-yl)phenol,
2,4-dimethyl-6-(1'-methyltridec-1'-yl)phenol and
mixtures there of. 1.2. Alkylthiomethylphenols , for
example 2,4-dioctylthiomethyl-6-tert-butylphenol,
2,4-dioctylthiomethyl- 6-methylphenol,
2,4-dioctylthiomethyl-6-ethylphenol,
2,6-di-dodecylthiomethyl-4- nonylphenol. 1.3.
Hydroquinones and alkylated hydroquinones , for
example 2,6-di-tert-butyl-4-methoxyphenol,
2,5-di-tert-butylhydroquinone,
2,5-di-tert-amylhydroquinone,
2,6-diphenyl-4-octadecyloxyphenol,
2,6-di-tert-butylhydroquinone,
2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-
4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl
stearate, bis(3,5-di-tert-butyl-4-hydroxyphenyl)
adipate. 1.4. Tocopherols , for example a-tocopherol,
b-tocopherol, g-tocopherol, d-tocopherol and mixtures
thereof (vitamin E). 1.5. Hydroxylated thiodiphenyl
ethers , for example
2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol),
4,4'-thiobis(6-tert-butyl-3-methylphenol),
4,4'-thiobis(6-tert-butyl-2- methylphenol),
4,4'-thiobis(3,6-di-sec-amylphenol),
4,4'-bis(2,6-dimethyl-4-hydroxyphenyl)- disulfide.
1.6. Alkylidenebisphenols , for example
2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethylphenol),
2,2'-methylenebis[4-methyl-6-(
a-methylcyclohexyl)-phenol],
2,2'-methylenebis(4-methyl-6-cyclohexylphenol),
2,2'-methylenebis(6-nonyl-4- methylphenol),
2,2'-methylenebis(4,6-di-tert-butylphenol),
2,2'-ethylidenebis(4,6-di-tert-butylphenol),
2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol),
2,2'-methylenebis[6-( -methylbenzyl)- 4-nonylphenol],
2,2'-methylenebis[6-(
a,a-dimethylbenzyl)-4-nonylphenol], 4,4'-methylenebis(
2,6-di-tert-butylphenol),
4,4'-methylenebis(6-tert-butyl-2-methylphenol),
1,1-bis(5-tertbutyl- 4-hydroxy-2-methylphenyl)butane,
2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-
methylphenol,
1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butan
e, 1,1-bis(5-tert-butyl-4-
hydroxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane,
ethylene glycol bis[3,3-bis(3'-tertbutyl-
4'-hydroxyphenyl)butyrate],
bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopent
adiene,
bis[2-(3'-tert-butyl-2'-hydroxy-5'-methylbenzyl)-6-ter
t-butyl-4-methylphenyl]terephthalate,
1,1-bis-(3,5-dimethyl-2-hydroxyphenyl)butane,
2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl) propane,
2,2-bis(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-dode
cylmercaptobutane, 



1, 1
,5,5-tetra-(5-tert-butyl-4-hydroxy-2-methylphenyl)pent
ane. 1.7. Q-, N- and S-benzyl compounds , for example
3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydibenzyl
ether,
octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate,
tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-
tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephth
alate, bis(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide,
isooctyl-S.
-di-tert-butyl^-hydroxybenzylmercaptoacetate. 1.8.
Hydroxybenzylated malonates , for example
dioctadecyl-2,2-bis(3,5-di-tert-butyl-2-hydroxybenzyl)
malonate,
di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)
malonate, didodecylmercaptoethyl- 2,2-bis
(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1
, 1 ,3,3-tetramethylbutyl)
phenyl]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malo
nate. 1.9. Aromatic hydroxybenzyl compounds , for
example 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-
2,4,6-trimethylbenzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tet
ramethylbenzene,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.
1.10. Triazine compounds , for example
2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxya
nilino)- 1 ,3,5-triazine,
2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyani
lino)-1 ,3,5-triazine,
2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphe
noxy)-1 ,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1 ,2,3-triazine,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)
isocyanurate,
1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)i
socyanurate,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1
,3,5-triazine,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)
- hexahydro-1 ,3,5-triazine,
1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanura
te. 1. 1 1. Benzylphosphonates , for example
dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphosphonate,
diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate,
dioctadecyl3,5-di-tert-butyl-4-hydroxybenzylphosphonat
e,
dioctadecyl-S-tert-butyM-hydroxy-S-methylbenzylphospho
nate, the calcium salt of the monoethyl ester of
3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid.
1.12. Acylaminophenols , for example
4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate. 1.13.
Esters of
b-(3,5-di-tert-butyl-4-hvdroxyphenyl)propionic acid
with mono- or polyhydric alcohols, e.g. with methanol,
ethanol, n-octanol, i-octanol, octadecanol,
1,6-hexanediol, 1,9- nonanediol, ethylene glycol,
1,2-propanediol, neopentyl glycol, thiodiethylene
glycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate,
N,N'-bis(hydroxyethyl) oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]oc
tane. 1.14. Esters of
b-(5-tert-butyl-4-hvdroxy-3-methylphenyl)propionic
acid with mono- or poly hydric alcohols, e.g. with
methanol, ethanol, n-octanol, i-octanol, octadecanol,
1,6-hexanedi ol, 1,9-nonanediol, ethylene glycol,
1,2-propanediol, neopentyl glycol, thiodiethylene
glycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate,
N,N'-bis- (hydroxyethyl)oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]oc
tane; 3,9-bis[2-{3-(3-tertbutyl-
4-hydroxy-5-methylphenyl)propionyloxy}-1
,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5]-
undecane. 1.15. Esters of
b-(3,5-dicvclohexyl-4-hvdroxyphenyl)propionic acid
with mono- or polyhydric alcohols, e.g. with methanol,
ethanol, octanol, octadecanol, 1,6-hexanediol,
1,9-nonanediol, ethylene glycol, 1,2-propanediol,
neopentyl glycol, thiodiethylene glycol, diethylene
glycol, t ri ethylene glycol, pentaerythritol,
tris(hydroxyethyl)isocyanurate,
N,N'-bis(hydroxyethyl)oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-
1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.1.16.
Esters of 3,5-di-tert-butyl-4-hvdroxyphenyl acetic
acid with mono- or polyhydric alco hols, e.g. with
methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol,
1,2-propanediol, neopentyl glycol, thiodiethylene
glycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate,
N,N'-bis(hydroxyethyl)oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl- 



1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 1.17.
Amides of
b-(3,5-di-tert-butyl-4-hvdroxyphenyl)propionic acid
e.g. N,N'-bis(3,5-di-tertbutyl-
4-hydroxyphenylpropionyl)hexamethylenediamide,
N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)
trimethylenediamide,
N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hy
drazide,
N,N'-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]propi
onyloxy)ethyl]oxamide (Naugard (r)XL-1 , supplied by
Uniroyal). 1.18. Ascorbic acid (vitamin C) 1.19.
Aminic antioxidants , for example
N,N'-di-isopropyl-p-phenylenediamine,
N,N'-di-sec-butyl- p-phenylenediamine, N,N'-bis(1
,4-dimethylpentyl)-p-phenylenediamine,
N,N'-bis(1-ethyl-3- methylpentyl)-p-phenylenediamine,
N,N'-bis(1-methylheptyl)-p-phenylenediamine,
N,N'-dicyclohexyl- p-phenylenediamine,
N,N'-diphenyl-p-phenylenediamine,
N,N'-bis(2-naphthyl)-pphenylenediamine,
N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1
,3-dimethylbutyl)-N'-phenyl- p-phenylenediamine, N-(1
-methylheptyl)-N'-phenyl-p-phenylenediamine,
N-cyclohexyl-N'- phenyl-p-phenylenediamine,
4-(p-toluenesulfamoyl)diphenylamine,
N,N'-dimethyl-N,N'-disec- butyl-p-phenylenediamine,
diphenylamine, N-allyldiphenylamine,
4-isopropoxydiphenylamine, N-phenyl-1-naphthylamine,
N-(4-tert-octylphenyl)-1-naphthylamine,
N-phenyl-2-naphthylamine, octylated diphenylamine, for
example p,p'-di-tert-octyldiphenylamine,
4-n-butylaminophenol, 4-butyrylaminophenol,
4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
octadecanoylaminophenol, bis(4-methoxyphenyl)amine,
2,6-di-tert-butyl-4-dimethylaminomethylphenol,
2,4'-diaminodiphenylmethane,
4,4'-diaminodiphenylmethane, N,N,N',N'-tetramethyl-
4,4'-diaminodiphenylmethane,
1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino) propane, (o-tolyl)biguanide,
bis[4-(1',3'-dimethylbutyl)phenyl]amine,
tert-octylated Nphenyl- 1-naphthylamine, a mixture of
mono- and dialkylated
tert-butyl/tert-octyldiphenylamines, a mixture of
mono- and dialkylated nonyldiphenylamines, a mixture
of mono- and dialkylated dodecyldiphenylamines, a
mixture of mono- and dialkylated
isopropyl/isohexyldiphenylamines, a mixture of mono-
and dialkylated tert-butyldiphenylamines, 2,3-dihydro-
3,3-dimethyl-4H-1 ,4-benzothiazine, phenothiazine, a
mixture of mono- and dialkylated tertbutyl/
tert-octylphenothiazines, a mixture of mono- and
dialkylated tert-octyl-phenothiazines,
N-allylphenothiazine, N,N,N',N'-tetraphenyl-1
,4-diaminobut-2-ene. 2. UV absorbers and light
stabilizers 2.1 . 2-(2'-Hvdroxyphenyl)benzotriazoles ,
for example
2-(2'-hydroxy-5'-methylphenyl)-benzotriazole,
2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)benzotriazole,
2-(5'-tert-butyl-2'-hydroxyphenyl) benzotriazole,
2-(2'-hydroxy-5'-(1 1
3,3-tetramethylbutyl)phenyl)benzotriazole
2-(3',5'-ditert-
butyl-2'-hydroxyphenyl)-5-chloro-benzotriazole,
2-(3'-tert-butyl-2'-hydroxy-5'-methylphenyl)-
5-chloro-benzotriazole,
2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzotr
iazole, 2-(2'-
hydroxy-4'-octyloxyphenyl)benzotriazole,
2-(3',5'-di-tert-amyl-2'-hydroxyphenyl)benzotriazole,
2-(3',5'-bis-(a,a-dimethylbenzyl)-2'-hydroxyphenyl)ben
zotriazole, 2-(3'-tert-butyl-2'-hydroxy-
5'-(2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotria
zole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)-
carbonylethyl]-2'-hydroxyphenyl)-5-chloro-benzotriazol
e, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole,
2-(3'-tert-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl
) phenyl)benzotriazole,
2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethy
l) phenyl)benzotriazole,
2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]
-2'-hydroxyphenyl) benzotriazole,
2-(3'-dodecyl-2'-hydroxy-5'-methylphenyl)benzotriazole
, 2-(3'-tert-butyl-
2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzot
riazole, 2,2'-methylene-bis[4-(1 ,1,3,3-
tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the
transesterification product of 2-[3'-tert-butyl-
5'-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]-2H-benzo
triazole with polyethylene glycol 300; [R-CH
2CH2-COO-CH 2CH2- , where R =
3'-tert-butyl-4'-hydroxy-5'-2H-benzotriazol-
2-ylphenyl, 2-[2'-hydroxy-3'-(a,a
-dimethylbenzyl)-5'-(1 , 1
,3,3-tetramethylbutyl)-phenyl]- benzotriazole;
2-[2'-hydroxy-3'-(1 , 1
,3,3-tetramethylbutyl)-5'-(a,a-dimethylbenzyl)-phenyl]
benzotriazole. 2.2. 2-Hvdroxybenzophenones , for
example the 4-hydroxy, 4-methoxy, 4-octyloxy,
4-decyloxy, 



4-dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy and
2'-hydroxy-4,4'-dimethoxy derivatives. 2.3. Esters of
substituted and unsubstituted benzoic acids, for
example 4-tert-butyl-phenyl salicylate, phenyl
salicylate, octylphenyl salicylate, dibenzoyl
resorcinol, bis(4-tert-butylbenzoyl)resorcinol,
benzoyl resorcinol, 2,4-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate, hexadecyl
3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl
3,5-di-tert-butyl-4-hydroxybenzoate,
2-methyl-4,6-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate. 2.4. Acrylates ,
for example ethyl a-cyano- b,b-diphenylacrylate,
isooctyl a-cyano- b,b-diphenylacrylate, methyl
a-carbomethoxycinnamate, methyl a-cyano-
b-methyl-p-methoxycinnamate, butyl a-cyano-
b-methyl-p-methoxy-cinnamate, methyl
a-carbomethoxy-p-methoxycinnamate, N-(b-carbomethoxy-
b-cyanovinyl)-2-methylindoline, neopentyl
tetra(a-cyano- b,b-diphenylacrylate. 2.5. Nickel
compounds , for example nickel complexes of
2,2'-thio-bis[4-(1 , 1 ,3,3-tetramethylbutyl) phenol],
such as the 1: 1 or 1:2 complex, with or without
additional ligands such as nbutylamine,
triethanolamine or N-cyclohexyldiethanolamine, nickel
dibutyldithiocarbamate, nickel salts of the monoalkyl
esters, e.g. the methyl or ethyl ester, of
4-hydroxy-3,5-di-tertbutylbenzylphosphonic acid,
nickel complexes of ketoximes, e.g. of
2-hydroxy-4-methylphenylundecylketoxime, nickel
complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole,
with or with out additional ligands. 2.6. Sterically
hindered amines , for example
bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1
,2,2,6,6-pentamethyl-4-piperidyl)sebacate, bis(1
-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(1 ,2,2,6,6-pentamethyl-4- piperidyl)
n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the
condensate of 1-(2-
hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine
and succinic acid, linear or cyclic condensates of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylene
diamine and 4-tertoctylamino- 2,6-dichloro-1
,3,5-triazine,
tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate
, tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1
,2,3,4-butanetetracarboxylate, 1,1'-(1 ,2-ethanediyl)-
bis(3,3,5,5-tetramethylpiperazinone),
4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, bis(1
,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-
3,5- di-tert-butylbenzyl)malonate,
3-n-octyl-7,7,9,9-tetramethyl-1
,3,8-triazaspiro[4.5]decane-2,4- dione,
bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-
tetramethylpiperidyl)succinate, linear or cyclic
condensates of N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and
4-morpholino-2,6-dichloro-1 ,3,5-triazine, the
condensate of
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpip
eridyl)-1 ,3,5-triazine and
1,2-bis(3-aminopropylamino)ethane, the condensate of
2-chloro-4,6-di-(4-n-butylamino1,2,2,6,6-pentamethylpi
peridyl)-1 ,3,5-triazine and
1,2-bis(3-aminopropylamino)ethane, 8-
acetyl-3-dodecyl-7,7,9,9-tetramethyl-1
,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1 -
(2,2 6 6-tetramethyl-4-piperidyl)pyrrolidine-2
5-dione, 3-dodecyl-1-(1 ,2,2,6,6-pentamethyl-4-
piperidyl)pyrrolidine-2,5-dione, a mixture of
4-hexadecyloxy- and 4-stearyloxy-2, 2,6,6-
tetramethylpiperidine, a condensate of
N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and
4-cyclohexylamino-2,6-dichloro-1 ,3,5-triazine, a
condensate of 1,2-bis(3-aminopropylamino)ethane and
2,4,6-trichloro-1 ,3,5-triazine as well as
4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg.
No. [136504-96-6]); a condensate of 1,6-hexanediamine
and 2,4,6-trichloro-1 ,3,5-triazine as well as
N,N-dibutylamine and 4-
butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg. No.
[192268-64-7]); N-(2,2,6,6-
tetramethyl-4-piperidyl)-n-dodecylsuccinimide, N-(1
,2,2,6,
6-pentamethyl-4-piperidyl)-ndodecylsuccinimide,
2-undecyl-7,7,9,9-tetramethyl-1
-oxa-3,8-diaza-4-oxo-spiro[4,5]decane, a reaction
product of
7,7,9,9-tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-o
xospiro- [4,5]decane and epichlorohydrin, 1,1-bis(1
,2,2,6, 6-pentamethyl-4-piperidyloxycarbonyl)-2-(4-
methoxyphenyl)ethene,
N,N'-bis-formyl-N,N'-bis(2,2,6,6-tetramethyl-4-piperid
yl)hexamethylenediamine, a diester of
4-methoxymethylenemalonic acid with
1,2,2,6,6-pentamethyl- 4-hydroxypiperidine,
poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-piper
idyl)]siloxane, a reaction product of maleic acid
anhydride-a-olefin copolymer with
2,2,6,6-tetramethyl-4-aminopiperidine 



or 1,2,2,6,6-pentamethyl-4-aminopiperidine,
2,4-bis[N-(1-cyclohexyloxy-2,2,6,6-
tetramethylpiperidine-4-yl)-N-butylamino]-6-(2-hydroxy
ethyl)amino-1 ,3,5-triazine, 1-(2-hydroxy-
2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethyl
piperidine, 5-(2-ethylhexanoyl)-
oxymethyl-3,3,5-trimethyl-2-morpholinone, Sanduvor
(Clariant; CAS Reg. No. 106917-31-1],
5-(2-ethylhexanoyl)oxymethyl-3,3,5-trimethyl-2-morphol
inone, the reaction product of 2,4-bis-
[(i-cyclohexyloxy^^ -piperidine^-yObutylaminoJ-
-chloro-s-triazine with N,N'-bis(3-aminopropyl)
ethylenediamine),
1,3,5-tris(N-cyclohexyl-N-(2,2,6,6-tetramethylpiperazi
ne-3-one-4- yl)amino)-s-triazine,
1,3,5-tris(N-cyclohexyl-N-(1
,2,2,6,6-pentamethylpiperazine-3-one-4-yl)-
amino)-s-triazine. 2.7. Oxamides , for example
4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide,
2,2'-dioctyloxy- 5,5'-di-tert-butoxanilide,
2,2'-didodecyloxy-5,5'-di-tert-butoxanilide,
2-ethoxy-2'-ethyloxanilide,
N,N'-bis(3-dimethylaminopropyl)oxamide,
2-ethoxy-5-tert-butyl-2'-ethoxanilide and its mixture
with 2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide,
mixtures of o- and p-methoxy-disubstituted oxanilides
and mixtures of o- and p-ethoxy-disubstituted
oxanilides.2.8. 2-(2-Hydroxyphenyl)-1 ,3,5-triazines ,
for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-
1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphe
nyl)-1 ,3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1
,3,5-triazine, 2,4-bis(2-hydroxy-4-propyloxyphenyl)-
6-(2,4-dimethylphenyl)-1 ,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1 ,3,5-triazine,
2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylp
henyl)- 1,3,5-triazine,
2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethyl
phenyl)-1 ,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-
bis(2,4-dimethyl)-1 ,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-b
is(2,4-dimethyl)-1 ,3,5-triazine, 2-[4-
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphe
nyl]-4,6-bis(2,4-dimethylphenyl)- 1,3,5-triazine,
2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-
4,6-bis(2,4-dimethylphenyl)- 1 ,3,5-triazine,
2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1
,3,5-triazine, 2-(2-hydroxy-
4-methoxyphenyl)-4,6-diphenyl-1 ,3,5-triazine,
2,4,6-tris[2-hydroxy-4-(3-butoxy-2-
hydroxypropoxy)phenyl]-1 ,3,5-triazine,
2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-
1,3,5-triazine,
2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyl
oxy]phenyl}-4,6-bis(2,4- dimethylphenyl)-1
,3,5-triazine,
2,4-bis(4-[2-ethylhexyloxy]-2-hydroxyphenyl)-6-(4-
methoxyphenyl)-1 ,3,5-triazine. 3. Metal deactivators
, for example N,N'-diphenyloxamide,
N-salicylal-N'-salicyloyl hydrazine,
N,N'-bis(salicyloyl)hydrazine,
N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hy
drazine, 3-salicyloylamino-1 ,2,4-triazole,
bis(benzylidene)oxalyl dihydrazide, oxanilide,
isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide,
N,N'-diacetyladipoyl dihydrazide, N,N'-bis(salicyloyl)
oxalyl dihydrazide, N,N'-bis(salicyloyl)thiopropionyl
dihydrazide. 4. Phosphites and phosphonites , for
example triphenyl phosphite, diphenylalkyl phosphites,
phenyldialkyl phosphites, tris(nonylphenyl) phosphite,
trilauryl phosphite, trioctadecyl phos phite,
distearylpentaerythritol diphosphite,
tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite,
bis(2,4-di-tert-butylphenyl)pentaerythritol
diphosphite, bis(2,4-dicumylphenyl) pentaerythritol
diphosphite,
bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, diisodecyloxypentaerythritol diphosphite,
bis(2,4-di-tert-butyl-6-methylphenyl)- pentaerythritol
diphosphite,
bis(2,4,6-tris(tert-butylphenyl)pentaerythritol
diphosphite, tristearyl sorbitol triphosphite,
tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylene
diphosphonite, 6-
isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,g]-
1 ,3,2-dioxaphosphocin, bis(2,4-di-tertbutyl-
6-methylphenyl)methyl phosphite,
bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,
g]-1 ,3,2-dioxaphosphocin,
2,2',2"-nitrilo[triethyltris(3,3
l,5,5l-tetra-tert-butyl-1 , 1
l-biphenyl-2,2'-diyl)phosphite],
2-ethylhexyl(3,3',5,5'-tetra- tert-butyl-1
J4)iphenyl-2,2'-diyl)phosphite,
5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane. The following phosphites are
especially preferred: Tris(2,4-di-tert-butylphenyl)
phosphite (lrgafos (r)168, Ciba Specialty Chemicals
Inc.), tris(nonylphenyl) 



phosphite,(F) H37C1- - - C18H' '37 (G) 5.
Hydroxylamines , for example
N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,Ndioctylhydroxylamine, N,N-dilaurylhydroxylamine,
N,N-ditetradecylhydroxylamine,
N,Ndihexadecylhydroxylamine,
N,N-dioctadecylhydroxylamine,
N-hexadecyl-N-octadecylhydroxylamine,
N-heptadecyl-N-octadecylhydroxylamine,
N,N-dialkylhydroxylamine derived from hydrogenated
tallow amine. 6. Nitrones , for example,
N-benzyl-alpha-phenylnitrone,
N-ethyl-alpha-methylnitrone, N-octylalpha-
heptylnitrone, N-lauryl-alpha-undecylnitrone,
N-tetradecyl-alpha-tridecylnnitrone, Nhexadecyl-
alpha-pentadecylnitrone,
N-octadecyl-alpha-heptadecylnitrone,
N-hexadecyl-alpha- heptadecylnitrone,
N-ocatadecyl-alpha-pentadecylnitrone,
N-heptadecyl-alpha-heptadecylnitrone,
N-octadecyl-alpha-hexadecylnitrone, nitrone derived
from N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine. 7. Thiosynergists , for
example dilauryl thiodipropionate, dimistryl
thiodipropionate, distearyl thiodipropionate or
distearyl disulfide. 8. Peroxide scavengers , for
example esters of b-thiodipropionic acid, for example
the lauryl, stearyl, myristyl or tridecyl esters,
mercaptobenzimidazole or the zinc salt of
2-mercaptobenzimidazole, zinc dibutyldithiocarbamate,
dioctadecyl disulfide, pentaerythritol tetrakis( -
dodecylmercapto)propionate.9. Polyamide stabilizers ,
for example copper salts in combination with iodides
and/or phos phorus compounds and salts of divalent
manganese. 10. Basic co-stabilizers , for example
melamine, polyvinylpyrrolidone, dicyandiamide,
triallyl cyanurate, urea derivatives, hydrazine
derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher
fatty acids, for example calcium stearate, zinc
stearate, magnesium behenate, magnesium stearate,
sodium ricinoleate and potassium palmitate, antimony
pyrocatecholate or zinc pyrocatecholate. 11.
Nucleating agents , for example inorganic substances,
such as talcum, metal oxides, such as titanium dioxide
or magnesium oxide, phosphates, carbonates or sulfates
of, preferably, alkaline earth metals; organic
compounds, such as mono- or polycarboxylic acids and
the salts thereof, e.g. 4-tert-butylbenzoic acid,
adipic acid, diphenylacetic acid, sodium succinate or
sodium benzoate; polymeric compounds, such as ionic
copolymers (ionomers). Especially preferred are
1,3:2,4-bis(3',4'-dimethylbenzylidene)sorbitol,
1,3:2,4-di(paramethyldibenzylidene) sorbitol, and
1,3:2,4-di(benzylidene)sorbitol. 12. Fillers and
reinforcing agents , for example calcium carbonate,
silicates, glass fibres, glass beads, asbestos, talc,
kaolin, mica, barium sulfate, metal oxides and
hydroxides, car bon black, graphite, wood flour and
flours or fibers of other natural products, synthetic
fibers. 13. Other additives , for example
plasticisers, lubricants, emulsifiers, pigments,
rheology additives, catalysts, flow-control agents,
optical brighteners, flameproofing agents, antistatic
agents and blowing agents. 14. Benzofuranones and
indolinones , for example those disclosed in U.S.
4,325,863; U.S. 4,338,244; U.S. 5,175,312; U.S.
5,216,052; U.S. 5,252,643; DE-A-431661 1;
DE-A-4316622; DE-A-4316876; EP-A-0589839, EP-A-0591
102; EP-A-1291384 or 3-[4-(2-
acetoxyethoxy)phenyl]-5,7-di-tert-butylbenzofuran-2-on
e, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)
phenyl]benzofuran-2-one,
3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]pheny
l)benzofuran- 2-one],
5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one,
3-(4-acetoxy-3,5-dimethylphenyl)-
5,7-di-tert-butylbenzofuran-2-one,
3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-ditert-
butylbenzofuran-2-one,
3-(3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-o
ne,
3-(2,3-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-o
ne,
3-(2-acetyl-5-isooctylphenyl)-5-isooctylbenzofuran-
2-one. Specific UV-absorbers to be mentioned in the
present invention are the following: ; G1= CH(CH
3)-COO-C 2H5= a mixture of 



a) R 1 = R2 = CH(CHs)-COO-C8H17 , R3= R4 =H; b) R 1 =
R2 = R3 = CH(CHa)-COO-C8H17 , R4 =H; c) R 1 = R2 = R3
= R4 = CH(CH3)-COO-C8H17Prevention of Allergy at
Weaning Field of the Invention This invention relates
to a nutritional composition and to the use of this
composition for reducing the risk of development of
allergy and atopic diseases during the weaning
process. Background to the Invention Food allergies,
of which the first to occur in life is cows' milk
allergy, are caused, in most cases, by a reaction to
proteins in the food. In the early years of life the
immune system is still developing and may fail to
develop tolerance to dietary antigens (this may also
be described as insufficient induction of oral
tolerance). The result is that the baby or child or
young animal mounts an exaggerated immune response to
the dietary protein and develops an allergic response
to it. Food allergies may affect not only humans but
also other mammals such as dogs and cats. Usually,
food hypersensitivity develops just after a
susceptible baby, child or young animal first
encounters a new food containing potential allergens.
Apart from its mother's milk, the first dietary
proteins generally encountered by human babies at
least are cows' milk proteins and, as noted above,
cows' milk allergy is the most common food allergy in
human babies. It is generally accepted that babies
with established cows' milk allergy have an increased
risk of developing allergies to other dietary proteins
such as egg and cereal proteins. These allergies may
manifest themselves clinically as atopic diseases such
as atopic dermatitis, eczema and asthma. Even those
babies who have successfully developed oral tolerance
to cows' milk proteins may subsequently develop
allergies to other dietary proteins such as egg and
cereal proteins when these are introduced into the
diet at weaning. From a dietary point of view there
are only two ways to treat an established allergy -
either foods containing the allergen must be avoided
altogether, or the foods must be treated to decrease
their allergenic potential, for example by extensive
hydrolysis. Infant formulas containing extensively
hydroIysed cows'milk proteins (peptides consisting of
not more than five amino acids) are manufactured for
this latter purpose. Similarly it has already been
proposed, in US Patent No. 6403142 for example, to
prepare petfoods with reduced allergenicity for
companion animals where it is suspected that the
animal has developed a food allergy. However,
exclusion diets have the disadvantages that compliance
is low because available foodstuffs are very
restricted in the case of avoidance diets and because
of poor taste in the case of use of extensively hydro
Iysed products. Further, there is always a danger that
intact allergens will nevertheless be encountered.
Therefore, products have been devised which help to
reduce the risk of developing the allergy in the first
place, particularly for children thought to be at risk
of the same (that is, children having at least one
close family member who suffers from an allergy). One
example of such products is the infant formulas based
on partially hydrolysed whey proteins sold under the
trade marks NAN HAl and NAN HA2. These products have
been demonstrated to actively induce oral tolerance to
cows' milk proteins. Fritsche et al. (J. Allergy Clin.
Immunol, VoI 100, No.2, pages 266-273, 1997) have
shown using animal models that enzymatic hydrolysates
of cow's milk proteins with a degree of hydrolysis of 



18% were able to induce oral tolerance to intact cow's
milk proteins whereas hydrolysates with a degree of
hydrolysis of 28% were not. Results of these
experiments showed that preventive feeding of rats
with such a moderately hydrolysed cow's milk formula,
whose allergenicity had been reduced over 100 times as
compared to a standard formula, suppressed specific
IgE and mediator release from intestinal mast cells,
both parameters of an immediate type allergic
reaction. This work demonstrated that for cows' milk
proteins it is possible to define a degree of
enzymatic hydrolysis whereby the capacity of the
peptides to induce oral tolerance is maintained whilst
their allergenicity is substantially reduced.
Transforming growth factor b, a bioactive peptide
found in human milk has been identified as a potential
regulator of atopic disease. A meta-analysis has
provided evidence for an overall allergy preventing
effect of TGF-b in human milk (Gdalevich, 2001).
According to Kalliomaki et al (J Allergy Clin.
Immunol. 1999 Dec; 104(6): 125 1-7), the TGF-beta in
colostrum may prevent the development of atopic
disease during exclusive breast-feeding and
promotespecific IgA production in human subjects.
Similarly, Oddy et al reported a reduced incidence of
wheezing (indicative of respiratory allergy
development) in children that had been breast fed for
a significant period and had therefore received a high
total dose of TGF-b compared to children who had been
breastfed for shorter periods (Oddy et al, J Allergy
Clin Immunol). More recently, it has been shown in a
rat model that the addition of TGF-b to cows' milk
formula reduced allergic sensitisation to cows' milk
(Pentilla et al, Pediatr Research 2006). The period
during which young mammals are exclusively milk-fed is
relatively short ranging from a few weeks for rats and
mice to four to six months for human infants for
example. After this period, other foodstuffs
containing different dietary proteins are
progressively introduced into the diet and the
dependence on milk to provide all the nutrients
necessary for growth and development is
correspondingly reduced in a process commonly called
weaning. Generally, the next dietary protein
encountered by young mammals is cereal protein which
is introduced at the start of weaning, typically in
the form of infant cereals for human infants. Cereal
proteins may also provoke allergic reactions when
first introduced into the diet of a young mammal even
if milk proteins have already been successfully
introduced. Thereafter, the young mammal may encounter
in rapid succession other dietary proteins including
egg, peanut, fish and meat with the risk in each case
that an allergic response may result. However, by
comparison with milk proteins, relatively little
attention has been paid to the primary prevention of
allergic reactions to other dietary proteins such as
cereal and egg proteins nor to the possibility of
preventing the development of allergic reactions to
other antigens such as pollen by means of a dietary
intervention. Indeed, this may be an even greater
concern given that allergy to cows' milk proteins
usually disappears spontaneously between the age of
two and five years whereas allergy to cereal and egg
proteins for example is generally slower to disappear
and may even persist throughout life. There is,
therefore, a need to facilitate the introduction of
dietary proteins other than milk proteins into the
diet of young mammals at weaning by reducing the risk
of development of allergic responses to such proteins
as well as a need to-Areduce the subsequent incidence
of atopic diseases whether or not provoked by dietary
antigens, particularly in infants at risk of
development of allergic 



responses. Summary of the Invention The present
inventors have surprisingly discovered that the use of
a combination of a partially hydrolysed milk protein
and TGF-beta helps to induce tolerance to other
dietary proteins such as cereal and egg proteins when
these are introduced into the diet of young mammals at
weaning whilst maintaining a previously established
tolerance to cows' milk proteins. Accordingly, in a
first aspect, the present invention provides a
nutritional composition comprising a partially
hydrolysed milk protein having a degree of hydrolysis
between 15 and 25% and 50 to 1000 nanograms of TGF-b
per 100ml of ready to consume composition. The
invention extends to a method for the primary
prevention of allergic reactions to newly introduced
dietary proteins in a young mammal at weaning
comprising feeding to the young mammal during the
weaning period a therapeutic amount of a composition
comprising a partially hydrolysed milk protein having
a degree of hydrolysis between 15 and 25% and TGF-b.
The invention further extends to a method for the
primary prevention of atopic diseases in a young
mammal at weaning comprising feeding to the young
mammal during the weaning period a therapeutic amount
of a composition comprising a partially hydrolysed
milk protein having a degree of hydrolysis between 15
and 25% and TGF-b. Atopic diseases such as atopic
eczema, allergic rhinitis and asthma may be the
clinical manifestations of an allergic response to a
dietary protein or of an allergic response to another
type of antigen such as an airborne antigen. The
prevalence of asthma for example has dramatically
increased in the recent decades most probably as a
result from changes in environmental factors such as
pathogens, allergens, air pollution and diet. It has
been demonstrated that airborne antigens are
efficiently transferred from the mother to infant
through milk and thattolerance induction does not
require the transfer of immunoglobulins.
Breastfeeding-induced tolerance relies on the presence
of TGF-b during lactation, is mediated by regulatory
CD4+ T lymphocytes and is dependent on TGF-b
signalling in T cells. In conclusion, breast
milk-mediated transfer of an airborne antigen to the
infant results in the induction of oral tolerance
leading to antigenspecific protection from allergic
airway disease. Without wishing to be bound by theory,
the inventors believe that the surprising discovery
that induction of tolerance to airborne antigens does
not require the transfer of immunoglobulins but relies
rather on the effects of TGF-b in breast milk leads to
the realisation that it may be possible to reduce the
risk of both allergic reactions to dietary proteins
and development of atopic diseases by a nutritional
intervention based on a partially hydrolysed milk
protein in combination with TGF-b. In other words, the
administration of a combination of partially
hydrolysed milk protein with TGF-b during weaning when
the infant is exposed for the first time to other
dietary proteins such as egg proteins and cereal
proteins helps to reduce the risk of sensitisation to
the new proteins and subsequently the development of
allergic reactions to such proteins as well as the
risk of development of atopic diseases. Detailed
Description of the Invention In this specification,
the following terms have the following meanings :-
"atopic disease" means the clinical manifestations of
allergic sensitisation and includes atopic dermatitis,
atopic eczema, allergic rhinitis and asthma; "degree
of hydrolysis" or "DH" of a protein means the number
of peptide bonds 



in the intact protein which are cleaved during the
hydrolysis divided by the number of peptide bonds in
the intact protein expressed as a percentage; "infant"
means a child under the age of 12 months; "follow-on
formula" means compositions intended for use by
infants aged over four months and constituting the
principal liquid element in the progressively
diversified diet of such infants;"oral tolerance "
means an active state of immunological
hyporesponsiveness to antigens delivered via the oral
route; "primary prevention of allergic reaction to a
dietary protein" means prevention of establishment of
such allergic reaction and includes reduction of risk
of such an allergic reaction; "TGF-b" or "transforming
growth factor b designates a group of at least five
distinct but closely related bioactive peptides
designated TGF-Bl, TGF-B2 etc and found inter alia in
human milk (TGF-Bl and TGF-B2) (Li et al, Transforming
Growth Factor-B Regulation of Immune Responses, Annu.
Rev. Immunol. 2006 24:99-146); "weaning" means the
introduction into the diet of a young mammal of foods
other than its mother's milk or milk-based substitute
such as infant formula; "weaning period" means that
period in the life of a young mammal starting with the
introduction of foods other than its mothers milk or
milk-based substitute therefore and ending with the
cessation of breast feeding or administration of
infant formula or follow-on formula. All references to
percentages are percentages by weight unless otherwise
stated. The invention provides a nutritional
composition comprising a partially hydrolysed milk
protein having a degree of hydrolysis between 15 and
25% and 50 to 1000 nanograms of TGF-B per 100ml of
ready to consume composition. The milk protein may be
whey protein, casein protein or a mixture thereof but
preferably is whey protein. If whey protein is used,
the degree of hydrolysis is preferably between 15 and
19%. Preferably, the partially hydrolysed milk protein
has a residual antigenicity at least 100 times less
than that of intact whey protein. The residual
allergenicity of the partially hydrolysed milk protein
may be measured by the technique described by Fritsche
et al (Int. Arch. Aller and Appl Imm, 93, 289-293,
1990). Such a partially hydrolysed milk protein and
products containing it may bedescribed as
hypoallergenic in accordance with the provisions of EU
Directive 96/4/EC. Compositions according to the
invention may be used in the weaning of young mammals
including human infants and toddlers as well as the
young of companion animals such as dogs and cats.
Preferably the nutritional composition of the
invention is an infant formula, more preferably a
follow-on formula for use by infants aged over four
months. The milk protein may be hydrolysed in any
suitable manner known in the art. In the case of whey
protein, a suitable process is described in European
Patent No. 322,589, the contents of which are
incorporated herein by reference. If the whey fraction
used as the starting material is substantially lactose
free, it is found that the protein suffers much less
lysine blockage during the hydrolysis and subsequent
thermal processing. This enables the extent of lysine
blockage to be reduced from about 15% by weight of
total lysine to less than about 10% by weight of
lysine; for example about 7% by weight of lysine
blockage which greatly improves the nutritional
quality of the protein source. The source of the whey
protein may be acid whey, sweet whey, whey protein 



isolate or mixtures thereof. Preferably, however, the
protein source is based on whey protein isolate or
modified sweet whey. Sweet whey is a readily available
by-product of cheese making and is frequently used in
the manufacture of infant formulas based on cows'
milk. However, sweet whey includes a component which
is undesirably rich in threonine and poor in
tryptophan called caseinoglyco- macropeptide (CGMP).
Removal of the CGMP from sweet whey results in a
protein fraction with a threonine content closer to
that of human milk. A process for removing CGMP from
sweet whey is described in EP 880902. If modified
sweet whey or whey protein isolate is used as the
protein source, it is preferably supplemented by free
histidine in an amount of from 0.1 to 3% by weight of
the protein.An infant formula of the present invention
may comprise from 1.0 to 2.0 grams of partially hydro
lysed whey protein per 100 ml of ready to consume
formula, more preferably from 1.5 to 1.9 g/100 ml. A
follow-on formula of the present invention contains
from 50 to 1000 nanograms of TGF-b per 100ml of ready
to consume formula, more preferably from 50 to 500
nanograms per 100 ml and most preferably 200 to 300
nanograms per 100 ml. Preferably, a follow-on formula
of the present invention contains both TGF-b1 and
TGF-B2, more preferably in a ratio between 1:5 and
1:50. TGF-b may be added to the formula in the form of
a whey protein fraction enriched in these bioactive
peptides such as TM0301 or XP-828L from Armor
Proteines, France or in the form of a polypeptide
growth factor isolated from milk as described for
example in EP 313515 or WO 92/00994. Alternatively, a
recombinant TGF-b may be used if preferred. A
follow-on formula according to the present invention
may contain a carbohydrate source. Any carbohydrate
source conventionally found in infant formulae such as
lactose, saccharose, maltodextrin, starch and mixtures
thereof may be used although the preferred source of
carbohydrates is lactose. Preferably the carbohydrate
source contributes between 35 and 65% of the total
energy of the formula. A follow-on formula according
to the present invention may contain a source of
lipids. The lipid source may be any lipid or fat which
is suitable for use in infant formulas. Preferred fat
sources include palm olein, high oleic sunflower oil
and high oleic safflower oil. The essential fatty
acids linoleic and a-linolenic acid may also be added
as may small amounts of oils containing high
quantities of preformed arachidonic acid and
docosahexaenoic acid such as fish oils or microbial
oils. In total, the fat content is preferably such as
to contribute between 30 to 55% of the total energy of
the formula. The fat source preferably has a ratio of
n-6 to n-3 fatty acids of about 5:1 to about 15:1; for
example about 8:1 to about 10:1. The follow-on formula
may also contain all vitamins and minerals understood
to be essential in the daily diet and in nutritionally
significant amounts. Minimumrequirements have been
established for certain vitamins and minerals.
Examples of minerals, vitamins and other nutrients
optionally present in the infant formula include
vitamin A, vitamin Bl, vitamin B2, vitamin B6, vitamin
B12, vitamin E, vitamin K, vitamin C, vitamin D, folic
acid, inositol, niacin, biotin, pantothenic acid,
choline, calcium, phosphorous, iodine, iron,
magnesium, copper, zinc, manganese, chloride,
potassium, sodium, selenium, chromium, molybdenum,
taurine, and L-carnitine. Minerals are usually added
in salt form. The presence and amounts of specific
minerals and other vitamins will vary depending on the
intended infant population. 



If necessary, the formula may contain emulsifiers and
stabilisers such as soy lecithin, citric acid esters
of mono- and di-glycerides, and the like. The formula
may optionally contain other substances which may have
a beneficial effect such as lactoferrin, nucleotides,
nucleosides, and the like. Finally, the formula may
contain indigestible oligosaccharides such as
galactooligosaccharides for example in an amount of
from 0.3 to 7%. The formula may be prepared in any
suitable manner. For example, it may be prepared by
blending together the partially hydrolysed milk
protein, the carbohydrate source, and the fat source
in appropriate proportions. If used, the emulsifiers
may be included at this point. The TGF-b may also be
added at this point. The vitamins and minerals may be
added at this point but are usually added later to
avoid thermal degradation. Any lipophilic vitamins,
emulsifiers and the like may be dissolved into the fat
source prior to blending. Water, preferably water
which has been subjected to reverse osmosis, may then
be mixed in to form a liquid mixture. The temperature
of the water is conveniently about 500C to about 800C
to aid dispersal of the ingredients. Commercially
available liquefiers may be used to form the liquid
mixture. The liquid mixture is then homogenised; for
example in two stages. The liquid mixture may then be
thermally treated to reduce bacterial loads, by
rapidly heating the liquid mixture to a temperature in
the range of about 800C to about 1500C for about 5
seconds to about 5 minutes, for example. This may
becarried out by steam injection, autoclave or by heat
exchanger; for example a plate heat exchanger. Then,
the liquid mixture may be cooled to about 600C to
about 85C; for example by flash cooling. The liquid
mixture may then be again homogenised; for example in
two stages at about 10 MPa to about 30 MPa in the
first stage and about 2 MPa to about 10 MPa in the
second stage. The homogenised mixture may then be
further cooled to add any heat sensitive components;
such as vitamins and minerals. The pH and solids
content of the homogenised mixture are conveniently
adjusted at this point. The homogenised mixture is
transferred to a suitable drying apparatus such as a
spray drier or freeze drier and converted to powder.
The powder should have a moisture content of less than
about 5% by weight. The TGF-b may be added at this
point by dry mixing if not added previously. If a
liquid product is preferred, the homogenised mixture
may be sterilised then aseptically filled into
suitable containers. Example 1 An example of the
composition of a follow-on formula according to the
present invention is given below. This composition is
given by way of illustration only.NEW BIARYL
DERIVATIVES The invention is concerned with novel
biaryl derivatives of formula (I), (D , wherein R1 is
halogen, C1 alkyl, C1 alkoxy, halo C1 alkyl,
heteroalkyl, C1 alkylsulfanyl, C1 alkylsulfinyl, C1
alkylsulfonyl, C3-7 cycloalkyl or C3-7 cycloalkyl C1
alkyl; R2 is hydrogen, C1 alkyl, halo C1 alkyl,
trimethylsilanyl C1 alkyl, heteroalkyl, C2-6 alkenyl,
C2-6 alkynyl, hydroxy C3-6 alkenyl, hydroxy C3-6
alkynyl, C1 alkoxy C3-6 alkenyl, C1 alkoxy C3-6
alkynyl, trimethylsilanyl C2-6 alkynyl, hydroxy, C1
alkoxy, halo C1 alkoxy, heteroalkoxy, optionally
substituted C3-7 cycloalkyl, optionally substituted
C3-7 cycloalkyl C1 alkyl, 



halogen, cyano, optionally substituted phenyl,
optionally substituted heteroaryl, optionally
substituted heterocyclyl or optionally substituted
phenylmethoxy C1-6 alkoxy, provided that optionally
substituted phenyl does not have nitro as a
substituent; R3 is, when attached to a ring carbon
atom, independently hydrogen, C1 alkyl, halo C1 alkyl,
heteroalkyl, C2-6 alkenyl, C2-6 alkynyl, hydroxy C3-6
alkenyl, hydroxy C3-6 alkynyl, C1 alkoxy C3-6 alkenyl,
C1 alkoxy C3-6 alkynyl, hydroxy, C1 alkoxy, halo C1
alkoxy, heteroalkoxy, halogen, cyano, optionally
substituted phenyl, optionally substituted C3-7
cycloalkyl,optionally substituted C3-7 cycloalkyl C1
alkyl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, optionally substituted
phenyl-Ci-6 alkyl, optionally substituted
heteroaryl-Ci-6 alkyl, optionally substituted
heterocyclyl-Ci-6 alkyl, nitro, carboxy, formyl, acyl,
-6 alkoxycarbonyl, carbamoyl, mono- or di-Ci-6 alkyl
substituted aminocarbonyl, Ci-6 alkylthio, Ci-6
alkylsulfinyl or Ci-6 alkylsulfonyl or amino
optionally substituted by one or two substituents
independently selected from the group consisting of -6
alkyl, heteroalkyl, optionally substituted C3-7
cycloalkyl and optionally substituted heterocyclyl;
when attached to a ring nitrogen atom, independently
hydrogen, Q -6 alkyl, halo Ci-6 alkyl, heteroalkyl,
C2-6 alkenyl, C2-6 alkynyl, hydroxy C3-6 alkenyl,
hydroxy C3-6 alkynyl, Ci-6 alkoxy C3-6 alkenyl, Q -6
alkoxy C3-6 alkynyl, optionally substituted C3-7
cycloalkyl or optionally substituted C3-7 cycloalkyl Q
-6 alkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclyl Q -6 alkyl; m is
0, 1, 2, 3 or 4; is heterocyclyl, which is a
non-aromatic mono-cyclic radical of four to eight ring
atoms, in which one or two ring atoms are nitrogen
atoms, the remaining ring atoms being carbon atoms;
one of X1, X2 and X3 is C-R4, the others are
independently N or C-R5; R4 is phenyl or heteroaryl,
which is an aromatic mono-cyclic radical of six ring
atoms, in which one or two ring atoms are nitrogen
atoms, the remaining ring atoms being carbon atoms,
and said phenyl and said heteroaryl are substituted by
one, two or three substituents independently selected
from the group consisting of C1-S alkyl, halo Q -6
alkyl, Q -6 alkoxy, halo Q -6 alkyoxy, halogen and
cyano; R is hydrogen, -6 alkyl, -6 alkoxy, halo Q -6
alkyl or halogen;provided that contains at least one
nitrogen atom, which is not directly bonded to a
carbonyl group or a heteoratom; and does not contain a
nitrogen atom, which is directly bonded to a
heteroatom; and provided that --- is not 2-(optionally
substituted pyrrolidin-1-yl C1 alkyl) -pyrrolidine-
1-yl; or prodrugs or pharmaceutically acceptable salts
thereof. Further, the invention is concerned with a
process 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- A - diseases. Monocyte
Chemotactic 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 "heteroatom" means a nitrogen atom, an oxygen
atom or a sulphur atom. The term "halogen" or "halo"
means fluorine, chlorine, bromine and iodine, with
chlorine and fluorine being preferred. The term "Ci-6
alkyl", 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, sbutyl, t-butyl. C1-4
alkyl or C1-3 alkyl is more preferred. The term
"hydroxy Ci-6 alkyl" means Ci-6 alkyl substituted by
one or more, preferably one hydroxy group (s).The term
"halo C1 alkyl" means C1 alkyl substituted by one or
more same or different halogen atoms. The term "C1
alkylene", alone or in combination with other groups,
means a branched or straight- chain saturated divalent
hydrocarbon radical of one to six carbon atoms, such
as methylene, ethylene, tetramethylethylene. The term
"C3-7 cycloalkyl", 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
"C1 alkoxy", alone or in combination with other
groups, means the group R'- 



O-, wherein R' is a Q-6 alkyl. The term "halo C1
alkoxy", alone or in combination with other groups,
means C1 alkoxy substituted by one or more, preferably
one to three halogens. The term "C2-6 alkenyl", alone
or in combination with other groups, means a
straightchain or branched hydrocarbon residue
comprising a carbon-carbon double bond, having two to
six carbon atoms. This term is further exemplified by
such radicals as ethenyl, 2-propenyl. The term
"hydroxy C3-6 alkenyl" or "C1 alkoxy C3-6 alkenyl"
means C3-6 alkenyl substituted by one or more,
preferably one or two hydroxy groups or C1 alkoxy
groups, respectively. The term "C2-6-alkynyl", alone
or in combination with other groups, means a
straightchain or branched hydrocarbon residue
comprising a carbon-carbon triple bond, having two to
six carbon atoms. This term is further exemplified by
such radicals as ethynyl, 2- propynyl. The term
"hydroxy C3-6 alkynyl" or "C1 alkoxy C3-6 alkenyl"
means C3-6 alkynyl substituted by one or more,
preferably one or two hydroxy groups or C1 alkoxy
groups, respectively. The term "acyl" means R-C(O)-,
in which R is C1 alkyl, halo C1 alkyl, C3-7 cycloalkyl
or C3-7 cycloalkyl C1 alkyl.The term "heteroalkyl"
means Q-6 alkyl substituted by one or more
substituents selected independently from the group
consisting of nitro, hydroxy, cyano, Ci-6 alkoxy,
formyl, acyl, carboxyl, Q-6 alkylthio, Q-6 alkyl
sulfinyl, Q-6 alkyl sulfonyl, carbamoyl, amino and
mono- or di-Q-6 alkyl substituted amino. The term
"heteroalkoxy" means Q-6 alkoxy substituted by one or
more substituents selected independently from the
group consisting of nitro, hydroxy, cyano, Q-6 alkoxy,
formyl, acyl, carboxyl, Q-6 alkylthio, Q-6 alkyl
sulfinyl, Q-6 alkyl sulfonyl, carbamoyl, amino and
mono- or di-Q-6 alkyl substituted amino. The term
"heterocyclyl" means non-aromatic mono-cyclic radicals
of four to seven 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
"heteroaryl" means an aromatic mono-cyclic radical of
5 or 6 ring atoms, having one to three ring
heteroatoms independently selected from N, O, and S,
the remaining ring atoms being C. The term "optionally
substituted C3-7 cycloalkyl" means C3-7 cycloalkyl
optionally substituted by one to three substituents
independently selected from the group consisting of Q
-6 alkyl, halo Q -6 alkyl, heteroalkyl, Q-6 alkenyl,
Q-6 alkynyl, hydroxy Q - 6 alkenyl, hydroxy C3-6
alkynyl, Q-6 alkoxy Q-6 alkenyl, Q-6 alkoxy Q-6
alkynyl, hydroxy, Q-6 alkoxy, halo Q-6 alkoxy,
heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl Q-6
alkyl, halogen, cyano, nitro, amino, mono- or di-Q-6
alkyl substituted amino, carboxy, formyl, acyl, Q-6
alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamino. The
term "optionally substituted phenyl" means a phenyl
optionally substituted by one to three substituents
independently selected from the group consisting of
Q-6 alkyl, halo Q-6 alkyl, heteroalkyl, Q-6 alkenyl,
Q-6 alkynyl, hydroxy Q-6 alkenyl, hydroxy Q-6 alkynyl,
Q-6 alkoxy Q-6 alkenyl, Q-6 alkoxy Q-6 alkynyl,
hydroxy, Q-6 alkoxy, halo Q-6 alkoxy, heteroalkoxy,
C3-7 cycloalkyl, C3-7 cycloalkyl Q-6 alkyl, halogen,
cyano, nitro, amino, mono- or di-Q-6 alkyl substituted
amino, carboxy, formyl, acyl, Q-6 alkoxycarbonyl,
carbamoyl, mono- or di-Q-6 alkyl substituted
aminocarbonyl, Q-6 alkylthio, Q-6 alkylsulfinyl, Q-6
alkylsulfonyl and acylamino.The term "optionally
substituted heterocyclyl" means a heterocyclyl
optionally substituted by one to three substituents
independently selected from the group 



consisting of Ci-6 alkyl, halo Q-6 alkyl, heteroalkyl,
C2-6 alkenyl, C2-6 alkynyl, hydroxy Q - 6 alkenyl,
hydroxy C3-6 alkynyl, Q _6 alkoxy C3-6 alkenyl, Q _6
alkoxy C3-6 alkynyl, hydroxy, Ci-6 alkoxy, halo Q-6
alkoxy, heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl
Q _6 alkyl, halogen, cyano, nitro, amino, mono- or
di-Q-6 alkyl substituted amino, carboxy, formyl, acyl,
Ci-6 alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamino. The
term "optionally substituted heteroaryl" means a
heteroaryl optionally substituted by one to three
substituents independently selected from the group
consisting of Q-6 alkyl, halo Q-6 alkyl, heteroalkyl,
Q-6 alkenyl, Q-6 alkynyl, hydroxy Q-6 alkenyl, hydroxy
C3-6 alkynyl, Q-6 alkoxy Q-6 alkenyl, Q-6 alkoxy Q-6
alkynyl, hydroxy, Q-6 alkoxy, halo Q-6 alkoxy,
heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl Q-6
alkyl, halogen, cyano, nitro, amino, mono- or di-Q-6
alkyl substituted amino, carboxy, formyl, acyl, Q-6
alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamimo. The
term "optionally substituted pyrrolidin-1-yl" means a
pyrrolidin-1-yl optionally substituted by one to three
substituents independently selected from the group
consisting of Q-6 alkyl, halo Q-6 alkyl, heteroalkyl,
Q-6 alkenyl, Q-6 alkynyl, hydroxy Q - 6 alkenyl,
hydroxy Q-6 alkynyl, Q-6 alkoxy Q-6 alkenyl, Q-6
alkoxy Q-6 alkynyl, hydroxy, Q-6 alkoxy, halo Q-6
alkoxy, heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl
Q-6 alkyl, halogen, cyano, nitro, amino, mono- or
di-Q-6 alkyl substituted amino, carboxy, formyl, acyl,
Q-6 alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamino. The
term, "C1-6 alkylsulfonyl", "C1-6 alkylsulfinyl" and
"C1-6 alkylthio", alone or combination with other
groups, means Q-6 alkyl-SO 2-, Q-6 alkyl-SO- and Q-6
alkyl-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, hydrobromicacid, 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 a compound 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 arewell-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) In the compounds of formula (I), is
preferably pyrrolidin- 1-yl, piperidin-1-yl or
[l,4]diazepan-l-yl, more preferably piperidin- 1-yl.
ii) In the compounds of formula (I), m is preferably
1. iii) In the compounds of formula (I), R3 is
preferably optionally substituted heterocyclyl or
heteroalkyl, more preferably hydroxy Ci-6 alkyl,
optionally substituted pyrrolidin- 1-yl or optionally
substituted piperidin- 1-yl, further more preferably
R3 is piperidin- 1-yl or pyrrolidin- 1-yl, said
piperidin- 1-yl and pyrrolidin- 1-yl being optionally
substituted by hydroxyl Ci-6 alkyl or hydroxy. R3 is
especially pyrrolidin- 1-yl,
2-hydroxymethyl-pyrrolidin-l-yl or
4-hydroxy-piperidin-l-yl. iv) In the compounds of
formula (I), preferably 4-pyrrolidin-l-ylpiperidin-
1-yl, 4-(2-hydroxymethyl-pyrrolidin-l-yl)-
piperidin-1-yl or 4-hydroxy-
[l,4']bipiperidinyl-l'-yl. v) In the compounds of
formula (I), R1 is preferably halogen or C1 alkyl and
R2 is preferably hydrogen, hydroxy, halogen, C1 alkyl,
optionally substituted heteroaryl, heteroalkoxy or
cyclopropyl. R1 is more preferably fluorine or methyl
and R2 is more preferably hydrogen, hydroxy, fluorine,
methyl, pyrimidinyl, pyridinyl, hydroxyethoxy or
cyclopropyl. vi) In the compounds of formula (I), R1
is preferably C1 alkyl and R2 is hydrogen, C1 alkyl or
cyclopropyl, more preferably R1 is methyl and R2 is
methyl or cyclopropyl. vii) In the compounds of
formula (I), preferably X is C-R and X and X are C-R5,
in which R4 is preferably phenyl substituted by halo
C1 alkyl or halo C1 alkyoxy and R5 is preferably
hydrogen.viii) In the compounds of formula (I),
preferably X2 is C-R4 and both X1 and X3 are N or
C-R5, in which R4 is preferably phenyl or pyridyl,
said phenyl and pyridyl being substituted by halo C1
alkyl or halo C1 alkyoxy and R5 is preferably
hydrogen. ix) A preferred compound of the invention is
a compound of formula (I), which is
(3,5-Dimethyl-3'-trifluoromethoxy-biphenyl-4-yl)-(4-py
rrolidin-l-yl-piperidin-l-yl)- methanone,
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyr
rolidin-l-yl-piperidin-l-yl)- methanone,
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-[4-((S
)-2-hydroxymethyl-pyrrolidin-lyl) -piperidin- 1-yl]
-methanone,
[2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-3-yl)-pheny
l]-[4-((S)-2-hydroxymethylpyrrolidin- 1-yl)
-piperidin- 1-yl] -methanone, 



[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-p
yrimidin-5-yl]-(4-pyrrolidin-lyl- piperidin-1-yl)
-methanone,
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-hyd
roxy-[l,4']bipiperidinyl-r-yl)- methanone,
[2,4-Dimethyl-6-(3-trifluoromethyl-phenyl)-pyridin-3-y
l]-(4-pyrrolidin-l -yl-piperidin- 1-yl) -methanone,
(3,5-Difluoro-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyr
rolidin-l -yl-piperidin-1-yl) - methanone,
(5-Methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl
-4-yl)-(4-pyrrolidin-l-ylpiperidin- 1-yl) -methanone,
(5-Methyl-3-pyridin-3-yl-3'-trifluoromethyl-biphenyl-4
-yl)-(4-pyrrolidin-l-ylpiperidin- 1-yl)
-methanone,[2-Hydroxy-4-methyl-6-(3-trifluoromethyl-ph
enyl)-pyridin-3-yl]-(4-pyrrolidin-l-ylpiperidin-
l-yl)-methanone;
4-Methyl-3-(4-pyrrolidin-l-yl-piperidine-l-carbonyl)-6
-(3- trifluoromethyl-phenyl) -lff-pyridin-2-one, or
[2-(2-Hydroxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-ph
enyl)-pyridin-3-yl]-(4- pyrrolidin- 1-yl-piperidin-
1-yl) -methanone. General Synthetic Procedures The
compounds of formula (I) can be manufactured by
methods known in the art, by the methods given below,
by the methods given in the examples or by analogous
methods. Appropriate reaction conditions for the
individual reaction steps are known to a person
skilled in the art. Starting materials are either
commercially available or are known or can be prepared
by methods given below or by methods described in the
examples, or by methods known in the art. The
syntheses of the compounds of general formula (I) are
described in Scheme 1to Scheme 9. Scheme 1 Oneof Y1,
Y2 and Y3 is C-Br, C-I, or C-Cl, the others are
independently N or C-R5. One of Z1, Z2 and Z3 is C-H,
the others are independently N or C-R5. ) Compounds of
the general formula (I) can be prepared from anilines
1 or 2, or acids or esters 5 by several synthetic
routes (Scheme 1). Most reactions needed in the
build-up tolerate a wide range of functionalities,
thus the sequence of many of the reactions steps is
interchangeable. Optionally suitable protective
functions can be introduced or be removed at any step
of the synthesis. Anilines 1 or 2, nitriles 3 or 4, or
acids/esters (R = H or Ci-6 alkyl) 5, 6 or 7 are known
or can be prepared by methods known in the art. Suzuki
couplings, the reaction with aryl or heteroaryl
boronic acids or esters in the presence of a catalyst,
such as tetrakis-(triphenylphosphine) -palladium, and
in the presence of a base, such as potassium
phosphate, in a solvent, such as toluene or
N,Ndimethylformamide and in an inert atmosphere such
as argon or nitrogen, in a temperature range
preferably between room temperature and about 130 0C
can be applied to transform anilines 1 into anilines
2, to transform nitriles 3 into nitriles 4, to
transform acids or esters 6 into acids or esters 7 and
to transform halo-amides 8 into compound of the
general formula (I) (step a). Sandmeyer reactions,
diazotization with sodium nitrite in the presence of a
strong acid like hydrochloric or sulfuric acid
followed by reaction with couprous cyanide optionally
with a co-solvent like toluene or benzene preferably
in a temperature range between 0 0C and 5 0C can
convert anilines 1 or 2 into nitriles 3 or 4 (step b).
Hydrolysis of nitriles 3 or 4 is performed by
treatment with potassium hydroxide in a solvent like
ethanol or 2-ethoxy-ethanol in a temperature range
between about 80 0C and about 170 0C (optionally in an
autoclave), by treatment with sulfuric acid in a
temperature range between 140 0C and 180 0C as
described by Lamm, G. 



Ger. Offen. (1977), DE 2538950 or by treatment with
sulfuric acid and water at a temperature around 150 0C
followed by further dilution with water and addition
of a sodium nitrite solution at a temperature around
100 0C as described by Fuson, R. C ; Scott, S. L.;
Lindsey, R. V., Jr. Journal of the American Chemical
Society (1941), 63, 1679- 82 (step c). In suitable
cases, electrophilic aromatic halogenation, e.g.
bromination in acetic acid can be used to introduce a
halogen atom into acid or ester compounds 5 (step d).
Amide formation starting from acids 6 or 7 (optionally
prepared from Ci-6 alkyl esters 6 or 7 preferably by
treatment with potassium hydroxide in a solvent like
ethanol or 2-ethoxy-ethanol in a temperature range
between room temperature and about 150 0C) with amines
(III) is preferably being performed via acid chloride
formation using e.g. oxalylchloride /
N,N-dimethylformamide preferably at room temperature
and optionally using dichloromethane as co-solvent
followed by evaporation and reaction of the acid
chlorides with the amines (III) in a solvent such as
dichloromethane or N,Ndimethylformamide in the
presence of a base like triethylamine preferably
between 0 0C and room temperature (step e);
alternatively, suitable amide coupling reagents can be
used to couple acids 6 or 7 with amines (III), as e.g.
O-(7-azabenzotriazol-l-yl)-l, 1,3,3-
tetramethyluronium hexafluorophosphate (HATU), and
triethylamine, in a solvent like N,N-dimethylformamide
preferably between 0 0C and room temperature (step
e).Scheme 2 11 12 13 14 15 16 22 23 24 (In Scheme 2,
R1, R2, R and m are defined before.2-Halo-biarylamides
16 (Scheme 2) can be prepared from 3, 4, or
5-halo-anilines 11 by a reaction sequence closely
analogous to the sequence described in Scheme 1.
Haloanilines 11 can be converted into biarylanilines
12 by Suzuki reactions as described for step a) in
Scheme 1 (step a). Ortho halogenation can then be
performed by methods well known in the art, e.g. using
N-halosuccinimides in solvents like acetonitril or
benzene preferably at reflux, bromine in acetic acid
or iodine and silver sulfate in ethanol around room
temperature (step b). Then, haloanilines 13 can be
transformed into haloamides 16 in a sequence analogous
to that described in Scheme 1 (2 -> 4 ->7 -> (I)) by
Sandmeyer reactions, nitril hydrolysis and amide
formation (Ra = H; Hal = Cl, Br or I) (steps c, d, e).
Substituted biaryles (I), 19, 20, and 2 1 (Scheme 2)
can be prepared from halobiarylamides 16 by methods
well known in the art. Suzuki couplings with boronic
acids or esters 17 in the presence of a catalyst, such
as tetrakis-(triphenylphosphine)- palladium, and in
the presence of a base, such as potassium phosphate,
in a solvent, such as toluene or
N,N-dimethylformamide, in a temperature range
preferably between about 70 0C and about 130 0C gives
bi-aryl compounds (I) (R1 is independently hydrogen,
C1 alkyl or both R1Stogether form a C1 alkylene group)
(step f). Coupling with zinc cyanide in the presence
of tetrakis-(triphenylphosphine) -palladium in a
solvent, such as N,N-dimethylformamide, in a
temperature range preferably between 130 0C and 150 0C
gives cyano compounds 19 (step g). Sonogashira
couplings with a reagent 18 containing a terminal
acetylene function in the presence of copper(I)
iodide, tetrakis- (triphenylphosphine) -palladium,
tetrabutylammonium iodide and triethylamine,
preferably in a solvent such as N,N-dimethylformamide,
in a temperature range preferably between 50 0C and 80
0C gives aryl amides 20 carrying an acetylenic
substituent (step h). The triple bond in the
acetylenic substituent can optionally be reduced to a
single bond by hydrogenation using e.g. Ptq 2 as
catalyst (step i). ( is Ci-6 alkyl, halo C1 alkyl,
trimethylsilanyl C1 alkyl, heteroalkyl or optionally
substituted C3-7 cycloalkyl C1 alkyl). Optionally, R11
can be further modified: e.g. an R11 moiety carrying a
hydroxy function can be reacted with a Ci-6 alkyl
halide, C1 alkyl methanesulfonate or C1 alkyl tosylate
in the presence of a base such as sodium hydride 



in a solvent such as N,N-dimethylformamide, in a
temperature range preferably between 0 0C and 50 0C in
order to attach an ether function. Alkyl ether
compounds 23 (R111 is Q-6 alkyl, halo C1 alkyl or
heteroalkyl) can be synthesized by reaction of
halobiarylesters 15 (Ra is methyl or ethyl, prepared
from analogues 15 with Ra = H by methods well known in
the art) with bis(pinacolato)diboron in a solvent like
dioxane and in the presence of potassium acetate and
bis(triphenylphosphine) palladium(II) chloride
preferably betweenroom temperature and about 100 0C
giving a pinacolato-boron species which can be
subsequently oxidized with 30% hydrogen peroxide in
water in the presence of acetic acid to give phenol
compounds 22 (step k). Phenols 22 can subsequently be
alkylated with alkyl halides, alkyl methanesulfonates
or alkyl tosylates in the presence of a base like
sodium or potassium carbonate in a solvent like
N,N-dimethylformamide to give the corresponding alkyl
ether compounds; subsequent hydrolysis and coupling
performed as described for step e, Scheme 1, then
provides compounds 23 (R111 is C1 alkyl, halo C1 alkyl
or heteroalkyl, steps 1, e). Compounds 23 (R111 is Me)
can finally be converted into ortho hydroxy compounds
24 by reaction with boron-tribromide in
dichloromethane preferable between 0 0C and room
temperature (step m). Optionally, direct conversion of
haloamides 16 into hydroxy compounds 24 can be
performed via a boron intermediate under similar
conditions to that described for the conversion of
esters 15 into esters 22 (step k) and hydroxy
compounds 24 can be alkylated selectively under
conditions as described for step 1providing ether
compounds 23. Scheme 3 29 (H) (I) (In Scheme 3, X1 X2
X3 Y1, Y2, Y3, R1, R2, R3and m are defined before. R1
independently hydrogen or C1 alkyl, or both
R1Stogether form a C1 alkylene
group.)2-Hydroxy-biarylamides 24 (Scheme 3) can be
prepared from 3, 4, or 5-halo-2-methoxyanilines 25.
Suzuki reactions as described for step a) in Scheme 1
and subsequent diazotization with sodium nitrite in
the presence of a strong acid like hydrochloric or
sulfuric acid followed by reaction with potassium
iodide optionally with a co-solvent like toluene or
benzene preferably in a temperature range between 0 0C
and room temperature can convert 3, 4, or
5-halo-2-methoxy-anilines 25 into biaryl-iodides 26
(steps a, b). Treatment of iodides 26 with a base like
n-butyl lithium in a solvent like tetrahydrofuran
preferably at a temperature around -75 0C followed by
reaction with dry CO2 gas gives o-methoxy-biaryl
carboxylic acids 27 (step c). o-Methoxy-biaryl
carboxylic acids 27 can be coupled with amines (III)
to give o-methoxy-biaryl carboxylic acid amides 28
using procedures similar to those described for step
e, Scheme 1 (step d). Boron-tribromide in
dichloromethane preferably between 0 0C and room
temperature can be used to convert ortho-methoxy
amides 28 into ortho-hydroxy amides 24 (step e).
o-Methoxy-biaryl carboxylic acids 27 are converted
into o-trifluoromethanesulfonyloxybiphenyl- carboxylic
acid methyl esters 29, first by a similar treatment
with borontribromide in dichloromethane, followed by
re-esterificiation (methanol, sulfuric acid, reflux)
and trifluoromethanesulfonate formation
(trifluoromethanesulfonic anhydride and
N-ethyldiisopropylamine in a solvent like
dichloromethane preferably in a temperature range
between -50 0C and 0 0C) (steps f, g, h).
otrifluoromethanesulfonyloxy- biphenyl-carboxylic acid
methyl esters 29 undergo Suzuki couplings with boronic
acids or esters 17 under conditions comparable to the
ones described in Scheme 1, step a; subsequent
saponification (treatment with lithium or potassium
hydroxide in a solvent like ethanol, methanol,
tetrahydrofuran or 2-ethoxyethanol and mixtures
thereof in a temperature range between room
temperature and about 150 0C) gives acids (II), which
can be coupled with amines (III) to compounds (I)
using procedures similar to those described for step
e, Scheme 1 (steps i, k, d).Scheme 4 3 1 32 33 



38 (In Scheme 4, , R1, R2, R3, R4, R5 and m are
defined before. R is C1-6 alkyl. R1is independently
hydrogen or C1 alkyl, or both R1Stogether form a C1
alkylene group.) Ortho hydroxy benzoic acid
derivatives 33 can be prepared by a titanium
tetrachloride catalyzed [3+3] cyclo-addition reaction
between silylated dienes 32 and silylated enones 3 1
preferably in a solvent like dichloromethane and in a
temperature range between - 78 0C and room temperature
[Reim, S.; Lau, M.; Langer, P. Tetrahedron Letters
(2006), 47(38), 6903-6905] (Scheme 4, step a). Hydroxy
derivatives 33 can be converted into triflates 34,
e.g. using trifluoromethane sulfonic anhydride in
pyridine in a temperature range between - 78 0C and
room temperature (step b). Suzuki reactions as
described for step a) in Scheme 1 can then be used to
convert triflates 34 into substituted benzoic acid
derivatives 36 (step c). Saponification and amide
coupling as described for the conversion of compounds
7 into compounds (I) (Scheme 1) gives then
biarylamides 38 (steps d, e).Scheme 5 44 45 46 47 48
(In Scheme 5, , R1, R2, R3, R4 and m are defined
before.) Acylated beta-keto esters 43 (Ra = C1 alkyl)
are known or can be prepared from betaketo esters 4 1
by reaction with acid chlorides 42 in a solvent like
dichloromethane in the presence of anhydrous magnesium
chloride and pyridine preferably at room temperature
(Scheme 5, step a). Methylation of acylated beta-keto
esters 43 with trifluoromethanesulfonic acid methyl
ester preferably in a solvent such as acetonitrile and
in the presence of a base like cesium carbonate around
room temperature gives enol methyl ethers 45 as a
mixture of isomers (step b). The isomeric mixture 45
can be condensed with amidines 44 preferably in a
solvent like ethanol (sodium ferf-butoxide is used to
liberate the free amidines from more readily available
amidine hydrochlorides) in a temperature range between
room temperature and the reflux temperature of the
solvent to give pyrimidine compounds 46 [McCombie, S.
W.; Tagat, J. R.; Vice, S. F.; Lin, S.-L; Steensma,
R.; Palani, A.; Neustadt, B. R.; Baroudy, B. M.;
Strizki, J. M.; Endres, M.; Cox, K.; Dan, N.; Chou,
C-C. Bioorganic &Medicinal Chemistry Letters (2003),
13(3), 567- 571] (step c). Pyrimidine compounds 46 can
be converted into final compounds 48 in asequence
fully analogous to that described in Scheme 1
(transformation of compounds 7 into compounds (I)).
Scheme 6 53 54 55 56 58 59 (In Scheme 6, , R1, R2, R3,
R4 and m are defined before. Pyridine N-oxides 52 can
be prepared from pyridines 5 1 (R is Ci-6 alkyl) e.g.
by reaction with meta-chloroperbenzoic acid in a
solvent like dichloromethane (Scheme 6, step a).
Pyridones 55 can be prepared from beta keto amides 53
and beta keto esters 54 (R = C1 alkyl) by treatment
with polyphosphoric acid at elevated temperature as
described by Kato, T.; Sato, M.; Noda, M. Itoh, T.
Chemical &Pharmaceutical Bulletin (1980), 28(7),
2244-7 (step b). Pyridine N-oxides 52 and pyridones 55
can be transformed into chloropyridines 56 by
treatment with POCI3 or a mixture of POCI3 and PCl5 at
temperatures between about 100 0C and the reflux
temperature of the POCI3 (step c). Suzuki couplings
with boronic acids and esters as described e.g. for
step a in Scheme 1 can be used to transform
chloropyridines 56 into aryl or heteroaryl substituted
pyridines 57 (step d). The transformation of
substituted pyridines 57 into pyridine amides 59
follows then a sequence as described for the
transformation of compounds 7 into compounds (I) in
Scheme 1 (steps e, f).Scheme 7 6 1 62 63 



(III) (III) (H) (I) (In Scheme 7, , m, X1, X2,X3, R1,
R2, and R3 are as defined before. O is heterocyclyl,
which is a non-aromatic mono-cyclic radical of four to
eight ring atoms, in which one ring atom is a nitrogen
atom, the remaining ring atoms being carbon atoms; one
of these carbon atoms is bearing a carbonyl group,
said carbon atom is not directly bonded to the
nitrogen atom. is heterocyclyl, which is a
non-aromatic monocyclic radical of four to eight ring
atoms, in which two ring atoms are nitrogen atoms, the
remaining ring atoms being carbon atoms. Rlv and Rv
are independently hydrogen, Ci-6 alkyl, heteroalkyl,
optionally substituted C3-7 cycloalkyl or optionally
substituted heterocyclyl or is optionally substituted
heterocyclyl. alkyl, halo Ci-6 alkyl, heteroalkyl,
C2-6 alkenyl, C2-6 alkynyl, hydroxy C3-6 alkenyl,
hydroxy C3-6 alkynyl, Ci-6 alkoxy C3-6 alkenyl, C1
alkoxy C3-6 alkynyl, optionally substituted C3-7
cycloalkyl, optionally substituted C3-7 cycloalkyl C1
alkyl, optionally substituted phenyl Ci-6 alkyl,
optionally substituted heteroaryl C1 alkyl, optionally
substituted heterocyclyl or optionally substituted
heterocyclyl C1 alkyl.) Secondary amines (III) (Scheme
7) are known, can b e prepared by the methods known in
the art or the methods described in the examples or
can b e prepared e.g. by reductive amination of
ketones 6 1 with secondary amines 62 or by reductive
amination of secondary amines 64 with ketones 65 e.g.
by using sodium triacetoxy-borohydride, sodium
cyano-borohydride or borane-pyridine complex as
reagents in the presence of acetic acid and
potentially a base, such as trietylamine, in a
solvent, such as 1,2-dichloroethane, at temperatures
around room temperature (step a). Such a reductive
amination leads to Boc-protected adducts 63 or 66
which are subsequently deprotected by well established
procedures as e.g. trifluoroacetic acid with or
without an additional solvent or alcoholic hydrogen
chloride to give secondary amines (III) (step b).
Biaryl carboxylic acids (II) can then b e coupled with
secondary amines (III) to amides (I) i) by
transformation of the biaryl carboxylic acids (II)
into the corresponding acid chlorides, preferably by
reaction with oxalyl chloride and a catalytic amount
ofN,Ndimethylformamide and optionally using
dichloromethane as co-solvent followed by evaporation
and reaction of the acid chlorides with secondary
amines (III) in a solvent like dichloromethane or
N,N-dimethylformamide in the presence of a base like
triethylamine preferably between 0 0C and room
temperature or ii) by suitable amide coupling
reactions, such as using of
O-(7-azabenzotriazol-l-yl)-l, 1,3,3-
tetramethyluronium hexafluorophosphate (HATU),
triethylamine, in N,Ndimethylformamide preferably
between 0 0C and room temperature (step c). During
these coupling reactions, OH-functions potentially
present in secondary amines (III) can potentially b e
protected by a suitable protective group which is
removed after the coupling reaction or at a later
stage of the synthesis.Scheme i 75 76 77 78 79 80 80
77 (In Scheme 8, , R1, R2, R3, R4,R5 and m are defined
before. R is independently hydrogen or C1 alkyl, or
both R1Stogether form a C1 alkylene group.)
Aryl-pyridine amides 74, 75 and 77 can be prepared
from dichloropyridine carboxylic acids 7 1 (Scheme 8)
by several synthetic routes. The dichloropyridine
carboxylic acids 7 1 can be esterified (e.g. using
iodomethane, potassium carbonate in
N,Ndimethylformamide preferably at room temperature)
and then reacted with sodiummethoxide in
dichloromethane preferably between 0 0C and room
temperature to give 6- 



chloro-2-methoxy-nicotinic acid methyl esters 72
(steps a, b). Suzuki reactions as described for step
a) in Scheme 1transform 6-chloro-2-methoxy-nicotinic
acid methyl esters 72 into methoxy-bi-aryl esters 73
(step c). Subsequent saponification (treatment with
lithium or potassium hydroxide in a solvent like
ethanol, methanol, tetrahydrofuran or 2-ethoxy-ethanol
and mixtures thereof in a temperature range between
room temperature and about 150 0C) and coupling with
amines (III) gives methoxy- pyridine amides 74 using
procedures similar to those described for step e,
Scheme 1 (steps d, e). Treatment of methoxy- pyridine
amides 74 with boron tribromide in dichloromethane
preferable between 0 0C and room temperature gives
hydroxy-pyridine amides 75 (step f); similar treatment
of methoxy-bi-aryl esters 73 followed by
esterification (e.g. using methanol, sulfuric acid at
reflux) gives esters 78 (steps f, i). Hydroxy-pyridine
amides 75 or esters 78 can be converted into
trifluoromethanesulfonates 76 or 79 (step g, see
Scheme 3, step h); alkylation of hydroxy-pyridine
esters 78 with a suitable alkyl halide in the presence
of a base like cesium or potassium carbonate in a
solvent like acetonitrile, N,N-dimethylformamide or
tetrahydrofuran gives esters 80 with R2 being and
O-alkyl function (step k). Suzuki reactions as
described for step a) in Scheme 1 can be used to
convert triflates 76 or 79 into substituted bi-aryl
amides or esters 77 or 80 (step h). Saponification of
esters 80 (treatment with lithium or potassium
hydroxide in a solvent like ethanol, methanol,
tetrahydrofuran or 2-ethoxy- ethanol and mixtures
thereof in a temperature range between room
temperature and about 150 0C) and coupling with amines
(III) using procedures similar to those described for
step e, Scheme 1, gives arylpyridine amides 77 (steps
d, e).Scheme 9 p -Rl R-B. , R1 93 I f (In Scheme 9, ,
R1, R2, R3, R4,R5 and m are defined before. R1is
independently hydrogen or C1 alkyl, or both
R1Stogether form a C1 alkylene group. Ra is C1 alkyl.)
Alkyl dichloropyridine carboxylates 8 1 (Scheme 9)
undergo selective substitution of the chloro atom
ortho to the ester function when treated with sodium
methylate in a solvent like tetrahydrofuran preferably
around room temperature [Hutchison, A.; Y., Jun; L.,
K.;Maynard, G.; Chenard, B. L.; Liu, N.; Guo, Q.; Guo,
Z.; Hrnciar, P. PCT Int. Appl. (2004), WO2004043925A2]
(step a). Suzuki reactions as described for step a) in
Scheme 1 transform chloro-methoxy-pyridine
carboxylates 82 into methoxy-bi-aryl esters 83 (step
b). Subsequent saponification (treatment with lithium
or potassium hydroxide in a solvent like ethanol,
methanol, tetrahydrofuran or 2-ethoxy-ethanol and
mixtures thereof in a temperature range between room
temperature and about 150 0C) and coupling with amines
(III) gives methoxy- pyridine amides 84 using
procedures similar to those described for step e,
Scheme 1 (steps c, d). Treatment of methoxy-bi-aryl
esters 83 with phosphorus oxychloride and
N,N-dimethylformamide preferably at a temperature
around 80 0C gives chloro-bi-aryl esters 85
[Hutchison, A.; Y., Jun; L., K.; Maynard, G.; Chenard,
B. L.; Liu, N.; Guo, Q.; Guo, Z.; Hrnciar, P. PCT Int.
Appl. (2004), WO2004043925A2] (step e). Chloro-bi-aryl
esters 85 can be saponified and coupled with amines
(III) as described above (steps c, d) to give
chloro-biaryl-amides 86, or can undergo Suzuki
reactions as described for step a) in Scheme 1with
boronic acids or esters 87 to give substituted bi-aryl
esters 88 (step f). Substituted bi-aryl esters 88 can
be saponified and coupled with amines (III) as
described above to give biarylamides 77 (steps c, d).
Oxidation of in ortho position not substituted
pyridine esters 89 with metachloro- perbenzoic acid
preferably in dichloromethane at room temperature
gives Noxides 90 (step g). Treatment of N-oxides 90
with phosphorus oxychloride preferably between about
50 0C and about 100 0C gives chloro-pyridine esters 9
1 (step h). Chloro 



pyridine esters 9 1 can be saponified and coupled with
amines (III) as described above (steps c, d) to give
chloro-pyridine amides 92. Treatment of
chloro-pyridine amides 92 with sodium methoxide in
methanol preferably between room temperature and
reflux converts chloro-pyridine amides 92 into
methoxy- pyridine amides 74 (step i). Treatment of
methoxy- pyridine amides 74 with boron tribromide in
dichloromethane preferable between 0 0C and room
temperature gives hydroxy-pyridine amides 75 (step k).
Suzuki reactions, treatment of chloro-pyridine amides
92 with boronic acids or esters 93 under conditions as
described for step a) in Scheme 1 give biarylamides 77
(step f). In addition to the reaction steps explicitly
described in schemes 1-9, optionally, additional well
established synthetic structural modification can be
applied to any substituent at any stage of the
syntheses described, as e.g. introduction and removal
of protective groups.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/or prophylaxis 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 be demonstrated by the following assays.
Receptor binding assay 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 10 mM Tris pH
7.4, 1 mM 



EDTA, 0.05 mM benzamidine, leupeptin 6 mg/L and
separating the debris at 1000 g. The membranes were
then isolated at 100000 g in 50 mM Tris pH 7.4, MgCl2
10 mM, EGTA 1 mM, glycerol 10%, benzamidine 0.05 mM,
leupeptine 6 mg/1. For binding, CCR2 antagonist
compounds were added in various concentrations in 50
mM HEPES pH 7.2, 1mM CaCl2, 5 mM MgCl2, 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).
Specific binding 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, 100U/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, 2OmMHepes, 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 of general
formula (I) exhibit IC50 values in the Ca mobilisation
assay or in the receptor binding assay of 0.1 nM to 10
mM, preferably 1 nM to 1.5 mM for CCR2. The following
table shows measured values in the calcium
mobilization assay for some selected compounds of the
present invention.The compounds of formula (I) and/or
their pharmaceutically acceptable salts can be used as
medicaments, e.g. in the form of pharmaceutical
preparations for enteral, parenteral or topical
administration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated
tablets, dragees, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in
the form of suppositories, parenterally, e.g. in the
form of injection solutions or suspensions or infusion
solutions, or topically, e.g. in the form of
ointments, creams or oils. Oral administration is
preferred. The production of the pharmaceutical
preparations can be effected in a manner which will be
familiar to any person skilled in the art by bringing
the described compounds of formula I and/or their
pharmaceutically acceptable salts, optionally in
combination with other therapeutically valuable
substances, into a galenical administration form
together with suitable, non-toxic, inert,
therapeutically compatible solid or liquid carrier
materials and, if desired, usual pharmaceutical
adjuvants. 



Suitable carrier materials are not only inorganic
carrier materials, but also organic carrier materials.
Thus, for example, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts can be used
as carrier materials for tablets, coated tablets,
dragees and hard gelatine capsules. Suitable carrier
materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid
polyols (depending on the nature of the active
ingredient no carriers might, however, be required in
the case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert
sugar. Suitable carrier materials for
injectionsolutions are, for example, water, alcohols,
polyols, glycerol and vegetable oils. Suitable carrier
materials for suppositories are, for example, natural
or hardened oils, waxes, fats and semi-liquid or
liquid polyols. Suitable carrier materials for topical
preparations are glycerides, semi- synthetic and
synthetic glycerides, hydrogenated oils, liquid waxes,
liquid paraffins, liquid fatty alcohols, sterols,
polyethylene glycols and cellulose derivatives. Usual
stabilizers, preservatives, wetting and emulsifying
agents, consistency- imp roving agents,
flavour-improving agents, salts for varying the
osmotic pressure, buffer substances, solubilizers,
colorants and masking agents and antioxidants come
into consideration as pharmaceutical adjuvants. The
dosage of the compounds of formula (I) can vary within
wide limits depending on the disease to be controlled,
the age and the individual condition of the patient
and the mode of administration, and will, of course,
be fitted to the individual requirements in each
particular case. For adult patients a daily dosage of
about 1 to 1000 mg, especially about 1 to 300 mg,
comes into consideration. Depending on severity of the
disease and the precise pharmacokinetic profile the
compound could be administered with one or several
daily dosage units, e.g. in 1 to 3 dosage units. The
pharmaceutical preparations conveniently contain about
1-500 mg, preferably 1- 100 mg, of a compound of
formula (I). The following Examples serve to
illustrate the present invention in more detail. They
are, however, not intended to limit its scope in any
manner. Examples Abbreviations: AcOH = Acetic acid,
BOC = t-Butyloxycarbonyl, BuLi = Butyllithium, CDI=
1,1- carbonyldiimidazole, CH2CI2 = dichloromethane,
DCE = 1,2-dichloroethane, DIBALH = Di-i-butylaluminium
hydride, DCC = N^N'-Dicyclohexylcarbodiimide, DMA =
N,NDimethylacetamide, DMAP = 4-Dimethylaminopyridine,
DMF = N,NDimethylformamide, EDCI =
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride, EtOAc = Ethylacetate, EtOH = Ethanol,
Et2O = Diethylether, Et3N = Triethylamine, eq =
Equivalents, HATU = O-(7-azabenzotriazol-l-yl)-l,
1,3,3-tetramethyluronium hexafluorophosphate, HOBT =
1-Hydroxybenzo-triazole, Huenig's base = 1Pr2NEt =
N-Ethyl diisopropylamine, LAH = Lithium aluminium
hydride, LDA = Lithium diisopropylamide, LiBH4 =
Lithium borohydride, MeOH = Methanol, NaI = Sodium
iodide, Red-Al = Sodium bis(2-methoxyethoxy) aluminium
hydride, RT = room temperature, TBDMSCl =
t-Butyldimethylsilyl chloride, TFA = Trifluoroacetic
acid, THF = Tetrahydrofuran, quant = quantitative.
General remarks All reactions were performed under
argon. Intermediate 1
(4-Bromo-2,6-dimethyl-phenyl)-(4-pyrrolidin-l-yl-piper
idin-l-yl)-niethanone A suspension of 0.344 g (1.5
mmol) 4-bromo-2,6-dimethyl-benzoic acid [Fuson, R. C ;
Scott, S. L.; Lindsey, R. V., Jr. Journal of the
American Chemical Society (1941), 63, 1679- 82] in 5
ml of CH2Cl was treated at RT with two drops of DMF;
then, a solution of 0.14 ml = 0.21 g (1.6 mmol) of
oxalyl chloride in 3 ml of CH2Cl2 was added drop by
drop 



below 25 0C and the reaction mixture was stirred of 1
hour. After removal of the solvents by evaporation in
a high vacuum, the residue was dissolved again in 10
ml of CH2Cl2 and the solution cooled down to 0 0C;
then, 0.42 ml = 0.30 g (3.0 mmol) of Et N was added
while stirring, followed by 0.23 g (1.5 mmol) of
4-pyrrolidin-l-yl-piperidine. The reaction mixture was
subsequently warmed up to RT. After 60 hours, it was
poured into crashed ice and extracted twice with
CH2Cl2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (CH2Cl2/MeOH 1:0 to 95:5) to give 0.42
g (76%) of the title compound as light yellow oil. MS:
365.0 (MH+, 1 Br). Intermediate 2
(3-Bromo-2-methyl-phenyl)-(4-pyrrolidin-l-yl-piperidin
-l-yl)-methanone 0.22 g (1.0 mmol) of
3-bromo-2-methyl-benzoic acid was dissolved in 10 ml
of DMF and the solution was treated with 0.38 g (1.0
mmol) of HATU. Then, 0.42 ml = 0.30 g (3.0 mmol) of
Et3N was added and after 30 min, a solution of 0.16 g
(1.0 mmol) of Apyrrolidin- 1-yl-piperidine in 5 ml of
DMF. After 3 hours, the reaction mixture was poured
into crashed ice and extracted three times with
CH2Cl2; the organic phases werewashed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (CH2CVMeOH 1:0 to 9:1) to give 0.33 g
(95%) of the title compound as light red solid. MS:
351.2 (MH +, 1 Br). Intermediate 3 Benzoic acid
(S)-l-piperidin-4-yl-pyrrolidin-2-ylmethyl ester A)
4-((S)-2-Hydroxymethyl-pyrrolidin-l-yl)-piperidine-l-c
arboxylic acid ferf-butyl ester A solution of 10.0 g
(50.2 mmol) of 4-oxo-piperidine-l-carboxylic acid
tert-butg\ ester and 6.00 ml = 6.15 g (60.2 mmol) of
(S)-(-)-pyrrolidin-2-yl-methanol in 100.0 ml of EtOH
was treated with 100.0 ml of 1,2-dichloroethane,
followed by 7.53 ml (60.2 mmol) of borane-pyridine
complex (8 molar). Then, 7.46 ml = 7.84 g (130.5 mmol)
of acetic acid was added to this solution. After
stirring at RT for 16 hours, the reaction mixture was
poured into crashed ice; then, the pH was adjusted to
9-10 with sodium carbonate solution and the mixture
was extracted twice with EtOAc; the combined organic
phases were washed with water, dried over MgSO t,
filtered and evaporated. The residue was purified by
flash column chromatography (CH2Cl ZMeOH 1:0 to 9:1)
to give 10.4 g (73%) of the title compound as light
yellow oil. MS: 285.1 (MH +) . B)
4-((S)-2-Benzoyloxymethyl-pyrrolidin-l-yl)-piperidine-
l-carboxylic acid ferf-butyl ester 3.35 g (11.8 mmol)
of
4-((S)-2-hydroxymethyl-pyrrolidin-l-yl)-piperidine-l-c
arboxylic acid tert-butg\ ester was dissolved in 55 ml
of THF at RT and treated with 0.57 g (13.0 mmol) of
sodium hydride (55% in mineral oil). 1.68 ml = 2.03 g
(14.1 mmol) of benzoyl chloride was added drop by drop
and stirring continued for 2 hours. The reaction
mixture was then poured into crashed ice and extracted
three times with EtOAc; the organic phases were washed
with water, dried over magnesium sulfate, filtered and
evaporated. The residue was purified by flash column
chromatography (CH2Cl2/MeOH 1:0 to 95:5) to give 2.80
g (61%) of the title compound as yellow oil. MS: 389.3
(MH+) . C) Benzoic acid
(S)-l-piperidin-4-yl-pyrrolidin-2-ylmethyl ester To a
solution of 2.78 g (7.2 mmol) of
4-((S)-2-benzoyloxymethyl-pyrrolidin-l-yl)-
piperidine-1-carboxylic acid tert-butg\ ester in 80 ml
of CH2Cl2 was added 5.83 ml of TFA (90% in water) drop
by drop. After 16 hours, the reaction mixture was
poured intocrashed ice; then, the pH was adjusted to
9-10 with sodium carbonate solution and the mixture
was extracted three times with CH2Q2; the organic
phases were washed with water, dried over magnesium
sulfate, filtered and evaporated. The residue was
purified by flash column chromatography [CH2CI2 (sat.
with NH3) and MeOH 1:0 to 9:1] to give 1.96 g (95%) of
the title compound as yellow oil. MS: 289.1 (MH +) . 



Intermediate 4
(4-Bromo-2,6-dimethyl-phenyl)-[4-((S)-2-hydroxymethyl-
pyrrolidin-l-yl)-piperidin-lyl]- methanone A) Benzoic
acid
(S)-l-[l-(4-bromo-2,6-dimethyl-benzoyl)-piperidin-4-yl
l-pyrrolidin-2- ylmethyl ester In analogy to the
procedure described for intermediate 1,
4-bromo-2,6-dimethyl-benzoic acid [Fuson, R. C ;
Scott, S. L.; Lindsey, R. V., Jr. Journal of the
American Chemical Society (1941), 63, 1679-82] was
converted into its acid chloride and subsequently
reacted with benzoic acid
(S)-l-piperidin-4-yl-pyrrolidin-2-ylmethyl ester
(intermediate 3) to give the title compound as yellow
oil. MS: = 499.1 (MH +, 1 Br). B)
(4-Bromo-2,6-dimethyl-phenyl) - [4- ((S)
-2-hydroxymethyl-pyrrolidin- 1-yl) -piperidin-
1-yli-methanone To a solution of 2.20 g (4.4 mmol) of
benzoic acid (S)-l-[l-(4-bromo-2,6-dimethylbenzoyl)-
piperidin-4-yl]-pyrrolidin-2-ylmethyl ester in 120 ml
of THF/MeOH (1:1) was added 11.0 ml (11.0 mmol) of
lithium hydroxide solution ( 1 molar in water) drop by
drop and the reaction mixture was then heated up to 50
0C. After 2 hours, the solvents were evaporated and
the residue poured into crashed ice and extracted
twice with CH2CI2; the organic phases were washed with
water, dried over magnesium sulfate, filtered and
evaporated. The residue was purified by flash column
chromatography (CH2Cl2/MeOH 1:0 to 9:1) to give 1.19 g
(68%) of the title compound as light yellow oil. MS:
395.2 (MH +, 1 Br).Intermediate 5
4,6-Dimethyl-2-(3-trifluoromethyl-phenyl)-pyriniidine-
5-carboxylic acid A)
4,6-Dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidine-5
-carboxylic acid ethyl ester A solution of 5.31 g
(23.6 mmol) 3-trifluoromethyl-benzamidine HCl in 60ml
EtOH was treated with 2.34 g (23.6 mmol) of sodium
terf-butoxide. After 4 min, 4.40 g (23.6 mmol) of
crude (E,Z)-2-acetyl-3-methoxy-but-2-enoic acid ethyl
ester [McCombie, S. W.; Tagat, J. R.; Vice, S. F.;
Lin, S.-L; Steensma, R.; Palani, A.; Neustadt, B. R.;
Baroudy, B. M.; Strizki, J. M.; Endres, M.; Cox, K.;
Dan, N.; Chou, C-C. Bioorganic & Medicinal Chemistry
Letters (2003), 13(3), 567-571] in 40 ml of EtOH was
added. Then, the reaction mixture was stirred for 65
hours at RT. Subsequently, the solvents were
evaporated and the residue poured into crashed ice,
acidified with HCl (25% in water) and extracted three
times with Et2q ; the organic phases were dried over
magnesium sulfate, filtered and evaporated. The
residue was purified by flash column chromatography
(heptane/EtOAc 99:1) to give 4.95 g (65%) of the title
compound as colorless oil. MS: = 325.2 (MH+) . B)
4,6-Dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidine-5
-carboxylic acid To a solution of 5.21 g (16.1 mmol)
of 4,6-dimethyl-2-(3-trifluoromethyl-phenyl)-
pyrimidine-5-carboxylic acid ethyl ester in 165 ml of
2-ethoxyethanol / H2O (9:1) was added 2.62 g = 40.2
mmol of potassium hydroxide (86%); then, the reaction
mixture was heated up to reflux in an oil bath of 150
0C. After 4 hours, it was poured into crashed ice,
acidified with HCl (25% in water) and extracted three
times with CH2Cl ; the organic phases were washed with
water, dried over magnesium sulfate, filtered and
evaporated to give 4.29 g (90%) of the crude title
compound as off-white solid. MS: 295.3 ([M-H] ) .
Intermediate 6 3-(4,4,5,5-Tetramethyl-[ 1,3,2]
dioxaborolan-2-yl)-5-trifluoromethyl-pyridine A
suspension of 3.50 g (15.50 mmol) of
3-bromo-5-trifluoromethyl-pyridine, 0.54 g (0.8 mmol)
of bis(triphenylphosphine)palladium(II)chloride and
4.55 g (46.5 mmol) of potassium acetate in 75 ml of
dioxane was stirred for 15 min; then, 6.42 g (24.8
mmol) of 4,4,5,5,4',4',5',5'-octamethyl-[2,2']bi[[
1,3,2] dioxaborolanyl] (bis-pinacolatodiboron) was 



added and the mixture was heated up to 100 0C. After
20 hours, it was poured intocrashed ice, the pH was
adjusted to 9-10 with sodium carbonate solution and
the mixture then extracted three times with EtOAc; the
organic phases were washed with water, dried over
magnesium sulfate, filtered and evaporated. The
residue was purified by flash column chromatography
(CH 2Cl2/MeOH 1:0 to 9:1) to give 3.48 g (82%) of the
title compound as a colorless solid. MS: 273.1 (M+) .
Intermediate 7
4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-py
rimidine-5-carboxylic acid A)
4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-py
rimidine-5-carboxylic acid ethyl ester
2-Cyclopropanecarbonyl-3-oxo-butyric acid ethyl ester
[Jung, J.-C; Watkins, E. B.; Avery, M. A. Tetrahedron
(2002), 58(18), 3639-3646] (4.7 g, 24 mmol) was
dissolved in acetonitrile (40 ml) and cooled to 0 0C.
Cesium carbonate (7.8 g, 24 mmol) was added and the
reaction stirred for 0.5h before the addition of
trifluoro-methanesulfonic acid methyl ester (2.6 ml,
24 mmol) and the reaction stirred for a further 2h.
The reaction mixture was diluted with EtOAc, washed
with water, brine, dried (Na SOzO and concentrated to
afford a crude mixture of
(E,Z)-2-cyclopropanecarbonyl-3-methoxy-but- 2-enoic
acid ethyl ester and/or
2-[l-cyclopropyl-l-methoxy-meth-(E,Z)-ylidene]-3-oxobu
tyric acid ethyl ester (6.3 g, quant). A third of this
material (2.1 g, 8 mmol) was dissolved in ethanol (10
ml) and added dropwise to a solution of
3-trifluoromethylbenzamidine hydrochloride (1.8 g, 8
mmol) and sodium tert-butoxide (0.8 g, 8 mmol) and the
mixture stirred overnight. The reaction was
concentrated, re-dissolved in EtOAc, washed with IN
hydrochloric acid solution, dried (Na 2SOzO and
concentrated. Purification by flash column
chromatography (EtO Ac/Heptane 1:9) afforded the title
product (1.2 g, 42%) as clear oil. MS: 351.2 (MH +) .
B)
4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-py
rimidine-5-carboxylic acid Intermediate 7A (1.2 g, 3
mmol) was dissolved in EtOH and aqueous sodium
hydroxide added (1.1 ml, 6M solution in water, 7 mmol)
and the reaction heated to reflux for 4h after which
time the reaction was concentrated, re-dissolved in
water and the pH adjusted to pH 1 by the addition of
25% hydrochloric acid. The resulting precipitate was
isolated by filtration affording the title product
(0.7 g, 62%) as a white powder. MS: 321.1 (M-H )
.Intermediate 8
N-((3R,5S)-5-Hydroxymethyl-l-piperidin-4-yl-pyrrolidin
-3-yl)-acetamide dihydrochloride A)
N-((3R,5S)-5-Hydroxymethyl-pyrrolidin-3-yl)-acetamide
hydrochloride A solution of
(2S,4R)-4-azido-pyrrolidine-l,2-dicarboxylic acid
l-tert-buty\ ester 2- methyl ester [Marusawa, H.;
Setoi, H.; Sawada, A.; Kuroda, A.; Seki, J.; Motoyama,
Y.; Tanaka, H. Bioorganic &Medicinal Chemistry (2002),
10(5), 1399-1415] (1.0 g, 4 mmol) in THF (5 ml) was
added to an ice-cooled suspension of LAH (0.6 g, 15
mmol) in THF (5 ml) under Ar. The reaction was stirred
for Ih after which time it was quenched by cautious
addition of water. The resulting precipitate was
filtered, rinsed with EtOAc and the organics
concentrated. The crude
(2S,4R)-4-amino-2-hydroxymethyl-pyrrolidine-lcarboxyli
c acid tert-butg\ ester (0.7 g, 3 mmol) thus obtained
was then dissolved in CH2CI2 (15 ml), saturated NaHC q
3 (15 ml) was added followed by acetic anhydride (0.3
ml, 3 mmol) and the mixture stirred for 2h. The
reaction mixture was then separated, the organic phase
dried (Na2SO4) and concentrated affording crude
(2S,4R)-4-acetylamino-
2-hydroxymethyl-pyrrolidine-l-carboxylic acid
tert-butg\ ester (0.62g, 79%). Treatment of this with
a 4 N solution of hydrochloric acid in dioxane
afforded the title product (0.5 g, quant) as a yellow
powder. MS: 159.1 (MH +) . B) 4-((2S,4R)
^-Acetylamino^-hydroxymethyl-pyrrolidin- 1-yl)
-piperidine- 1-carboxylic 



acid ferf-butyl ester Intermediate 8A (0.36g, 2 mmol)
was added to a solution of N-ferf-butoxycarbony-4-
piperidone (0.44 g, 2 mmol), acetic acid (0.25 ml, 4
mmol) and triethylamine (0.60 ml, 2 mmol) in CH2CI2
(10 ml) and finally sodium triacetoxyborohydride (0.22
g, 3 mmol) was added. The mixture was stirred for 2h
after which time the reaction was washed with
saturated NaHCOs, dried (Na SOzO and concentrated. The
residue was purified by flash column chromatography
(CH 2CVMeOH 9:1) affording the title compound (0.24 g,
32%) as a gum. MS: 342.5 (MH +) .C)
N-((3R,5S)-5-Hydroxymethyl-l-piperidin-4-yl-pyrrolidin
-3-yl)-acetamide dihydrochloride Intermediate 8B (0.24
g, 1mmol) was treated with 4N hydrochloric acid in
dioxane (5 ml) for Ih; concentration afforded the
title compound (0.24 g, quant) as a white powder. MS:
242.2 (MH+) . Intermediate 9
((S)-l-Piperidin-4-yl-pyrrolidin-2-yl)-methanol
di-hydrochloride A solution of 3.00 g (10.5 mmol) of
4-((S)-2-hydroxymethyl-pyrrolidin-l-yl)-piperidine-
1-carboxylic acid tert-butg\ ester (intermediate 3A)
in 70 ml of EtOH was treated at RT with 5.27 ml (21.1
mmol) of hydrochloric acid in 1,4-dioxane (4 molar)
and the mixture was heated up to 100 0C. After two
hours, the solvents were evaporated and the residue
was re-crystallized from MeOH/MeCN and Et2O to give
2.21 g (82%) of the title compound as colorless solid.
MS: 185.2 (MH+) . Intermediate 10
3-Methoxy-5-methyl-3'-trifluoromethyl-biphenyl-4-carbo
xylic acid A)
3-Methoxy-5-methyl-3'-trifluoromethyl-biphenyl-4-ylami
ne In analogy to the procedure described in example 1,
4-bromo-2-methoxy-6-methylphenylamine [Chan, J. H.;
Hong, J. S.; Hunter, R. N., Ill; Orr, G. F.; Cowan, J.
R.; Sherman, D. B.; Sparks, St. M.; Reitter, B. E.;
Andrews, C. W., Ill; Hazen, R. J.; St. Clair, M.;
Boone, L. R.; Ferris, R. C ; Creech, K. L.; Roberts,
G. B.; Short, St. A.; Weaver, K.; Ott, R. J.; Ren, J.;
Hopkins, A.; Stuart, D. L; Stammers, D. K. Journal of
Medicinal Chemistry (2001), 44(12), 1866-1882] was
reacted with 3-trifluoromethyl-phenyl boronic acid in
DMF at 80 0C in the presence of potassium phosphate
solution and tetrakis- (triphenylphosphine) -palladium
to give the title compound as brown oil. MS: 282.1 (MH
+) . B)
4-Iodo-3-methoxy-5-methyl-3'-trifluoromethyl-biphenyl
A solution of 3.10 g (45.0 mmol) of sodium nitrite in
20 ml of H2O was added to a suspension of 11.50 g
(40.90 mmol) of
3-methoxy-5-methyl-3'-trifluoromethyl-biphenyl4-ylamin
e in 35.0 ml of HCl (25 %) and 190 ml of H2O at 2 0C;
after 30 min, the lightbrown solution formed was added
at 0 0C to a solution of 6.95 g (433.4 mmol) of
potassium iodide in 40 ml of H2O and the reaction
mixture was warmed up to RT. 4 hours later, it was
poured then into crashed ice and extracted twice with
EtOAc; the organic phases were washed with sodium
bicarbonate solution and with water, dried over
magnesium sulfate, filtered and evaporated. The
residue was purified by flash column chromatography
(heptane/EtOAc 1:0 to 4:1) to give 7.79 g (49%) of the
title compound as yellow oil. MS: 392.0 (M+) . C)
3-Methoxy-5-methyl-3'-trifluoromethyl-biphenyl-4-carbo
xylic acid A solution of 7.70 g (19.6 mmol) of
4-iodo-3-methoxy-5-methyl-3'-trifluoromethylbiphenyl
in 190 ml of THF was cooled down to - 75 0C; then,
13.5 ml (21.6 mmol) of an n-butyl lithium solution
(1.6 molar in n-hexane) was added slowly below - 70
0C. One hour later, the dark-brown reaction mixture
was treated with an excess of carbon dioxide gas
(dried by bubbling through H2Sq 4 cone in a gas
washing device) during 2 hours and then warmed up to 0
0C. It was subsequently poured into crashed ice, the
pH was then 



adjusted to 3-4 with HC1/H2O (IN) and the mixture was
extracted twice with EtOAc; the organic phases were
washed with water, dried over magnesium sulfate,
filtered and evaporated. The residue was purified by
re-crystallization from EtOAc/heptane to give 2.90 g
(48%) of the title compound as colorless solid. MS:
309.3 (M-H ) . Intermediate 11
5-Methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl-
4-carboxylic acid A)
3-Hydroxy-5-methyl-3'-trifluoromethyl-biphenyl-4-carbo
xylic acid A suspension of 4.05 g (13.1 mmol) of
3-methoxy-5-methyl-3'-trifluoromethyl-biphenyl-
4-carboxylic acid (intermediate 10 C) in 130 ml of
CH2Cl2 was cooled down to 2 0C and then 26.1 ml (26.1
mmol) of a solution of boron tribromide ( 1 molar in
CH2Cl2) was added below 5 0C. The color of the
reaction mixture changed from light to dark yellow.
After stirring at RT for 2 hours, the reaction mixture
was poured into crashed ice and extracted twice with
CH2Cl2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by re-crystallization from
EtOAc/heptane to give 3.70 g (96%) of the title
compound as off-white solid. MS: 295.1 (M-H ) .B)
3-Hydroxy-5-methyl-3'-trifluoromethyl-biphenyl-4-carbo
xylic acid methyl ester A solution of 2.20 g (7.40
mmol) of
3-hydroxy-5-methyl-3'-trifluoromethyl-biphenyl-4-
carboxylic acid in 70 ml of MeOH was treated at RT
with 0.84 ml = 1.53 g (14.9 mmol) of sulfuric acid
(95%) and 0.5 g of molecular sieves (0.4 nm) and the
reaction mixture was heated at reflux for 72 hours. It
was then cooled down to RT, filtered and the residue
was washed with MeOH. The filtrate was evaporated and
this residue was dissolved in CH2CI2 and poured into
crashed ice and extracted twice with CH2Q2; the
organic phases were washed with water, dried over
magnesium sulfate, filtered and evaporated. The
residue was purified by flash column chromatography
(heptane/EtOAc 4:1) to give 1.04 g (45%) of the title
compound as colorless solid. MS: 310.0 (M+) . C)
5-Methyl-3-trifluoromethanesulfonyloxy-3'-trifluoromet
hyl-biphenyl-4-carboxylic acid methyl ester 1.12 ml =
0.848 g (6.40 mmol) of N-ethyldiisopropylamine was
added to a solution of 1.33 g (4.30 mmol) of
3-hydroxy-5-methyl-3'-trifluoromethyl-biphenyl-4-carbo
xylic acid methyl ester in 25 ml of CH2CI2 at RT and
the reaction mixture was then cooled down to -50 0C.
1.08 ml = 1.851 g (6.40 mmol) of
trifluoromethanesulfonic anhydride was added drop by
drop and the reaction mixture was then warmed up to 0
0C. It was subsequently poured into crashed ice and
extracted twice with CH2CI2; the organic phases were
washed with water, dried over magnesium sulfate,
filtered and evaporated. The residue was purified by
flash column chromatography (heptane/EtOAc 1:0 to
19:1) to give 1.70 g (90%) of the title compound as
colorless oil. MS: 442.0 (M+) . D)
5-Methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl-
4-carboxylic acid methyl ester In analogy to the
procedure described in example 1, 5-methyl-3-
trifluoromethanesulfonyloxy-3'-trifluoromethyl-bipheny
l-4-carboxylic acid methyl ester was reacted with
pyrimidine-5-yl-boronic acid in DMF at 80 0C in the
presence of potassium phosphate solution and
tetrakis-(triphenylphosphine) -palladium to give the
title compound as colorless oil. MS: 372.0 (M+) .E)
5-Methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl-
4-carboxylic acid To a solution of 0.43 g (1.20 mmol)
of
5-methyl-3-pyrimidin-5-yl-3'-trifluoromethylbiphenyl-
4-carboxylic acid methyl ester in 12 ml of THF/MeOH
(1:1) was added 2.89 ml (2.90 mmol) of lithium
hydroxide solution ( 1 molar in water) drop by drop
and the reaction mixture was then heated up to 50 0C.
After 40 hours, the reaction mixture was poured into
crashed ice and acidified with HC1/H2O (IN) to pH 3.0
and then extracted twice with EtOAc; the organic
phases were washed with water, dried over magnesium 



sulfate, filtered and evaporated. The residue was
purified by flash column chromatography (CH2Cl2/MeOH
1:0 to 3:2) to give 0.410 g (99%) of the title
compound as colorless solid. MS: 357.0 (M-H ) .
Intermediate 12
2-Methoxy-4-methyl-6-(3-trifluoromethyl-phenyl)-nicoti
nic acid A) 2,6-Dichloro-4-methyl-nicotinic acid
methyl ester To a solution of 8.05 g (39.1 mmol) of
2,6-dichloro-4-methyl-nicotinic acid [Lamm, G. Ger.
Offen. (1977), DE 2538950] in 100 ml of DMF was added
8.10 g (58.6 mmol) of potassium carbonate. While
stirring, 12.16 ml = 27.7 g (195.4 mmol) of
iodomethane was added drop by drop and the reaction
mixture was stirred for 6 hours at RT. It was then
poured into crashed ice and extracted twice with
EtOAc; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated
to give 8.47 g (99%) of the title compound as light
yellow solid. MS: 219.0 (M+, 2Cl). B)
6-Chloro-2-methoxy-4-methyl-nicotinic acid methyl
ester To a solution of 6.50 g (29.5 mmol) of
2,6-dichloro-4-methyl-nicotinic acid methyl ester in
75 ml of CH2Cl was added at 0 0C 6.56 ml (35.4 mmol)
of a sodium methoxide solution (5.4 molar in MeOH).
After 16 hours, the reaction mixture was warmed up to
RT and stirred again 16 hours at this temperature and
subsequently poured into crashed ice; then, the pH was
adjusted to 4-5 with 2N acetic acid and the reaction
mixture was extracted twice with CH2Cl2; the organic
phases were washed with water, dried over magnesium
sulfate, filtered and evaporated. The residue was
purified by flash column chromatography (heptane/EtOAc
1.0 to 98:2) to give 5.79 g (91%) of the title
compound as colorless solid. MS: 216.1 (MH+, ICl).C)
2-Methoxy-4-methyl-6-(3-trifluoromethyl-phenyl)-nicoti
nic acid methyl ester To a solution of 5.75 g (26.7
mmol) of 6-chloro-2-methoxy-4-methyl-nicotinic acid
methyl ester in 250 ml of DMF was added 10.13 g (53.3
mmol) of 3-trifluoromethylphenyl- boronic acid
followed by 50.0 ml of a solution of tribasic
potassium phosphate (2 M in water). Finally, 1.54 g
(1.3 mmol) of tetrakis-(triphenylphosphine) -palladium
was added and the reaction mixture was subsequently
warmed up to 80 0C. After 5 hours, it was cooled down
to RT, poured into crashed ice and extracted twice
with CH2Q2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (heptane/EtOAc 1:0 to 9:1) to give 8.54
g (98%) of the title compound as light yellow oil. MS:
326.1 (MH+) . D)
2-Methoxy-4-methyl-6-(3-trifluoromethyl-phenyl)-nicoti
nic acid To a solution of 0.325 g (1.00 mmol) of
2-methoxy-4-methyl-6-(3-trifluoromethylphenyl)
-nicotinic acid methyl ester in 20 ml of THF/MeOH
(1:1) was added 2.50 ml (2.50 mmol) of lithium
hydroxide solution ( 1 molar in water) drop by drop
and the reaction mixture was then heated up to reflux.
After 8 hours, it was poured into crashed ice and
acidified with HC1/H2O (IN) to pH 3.0 and then
extracted twice with EtOAc; the organic phases were
washed with water, dried over magnesium sulfate,
filtered and evaporated. The residue was purified by
flash column chromatography (CH2Cl ZMeOH 1:0 to 4:1)
to give 0.24 g (77%) of the title compound as light
yellow solid. MS: 310.0 (M-H ) . Intermediate 13
2-(2-Benzyloxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-p
henyl)-nicotinic acid A)
4-Methyl-2-oxo-6-(3-trifluoromethyl-phenyl)-l,2-dihydr
o-pyridine-3-carboxylic acid A solution of 0.325 g
(1.0 mmol) of
2-methoxy-4-methyl-6-(3-trifluoromethyl-phenyl)-
nicotinic acid methyl ester (intermediate 12C) in 10
ml of CH2Cl2 was cooled down to 0 0C, 2.0 ml (2.0
mmol) of a solution of boron tribromide ( 1 molar in
CH2Cl2) was added drop by drop and the reaction
mixture was subsequently warmed up to RT. After two 



hours, 1.0 ml of MeOH was added and 90 min later, the
reaction mixture was evaporated. The crude
intermediate formed was used without purification in
the next step.B)
4-Methyl-2-oxo-6-(3-trifluoromethyl-phenyl)-l,2-dihydr
o-pyridine-3-carboxylic acid methyl ester A solution
of 0.30 g (1.0 mmol) of
4-methyl-2-oxo-6-(3-trifluoromethyl-phenyl)-l,2-
dihydro-pyridine-3-carboxylic acid in 15 ml of MeOH
was treated with 0.06 ml = 0.01 g (0.1 mmol) of H2SCU
(98%) and the reaction mixture was heated up to
reflux. After 4 hours, it was cooled down to RT,
poured into crashed ice and extracted twice with CH2Cl
; the organic phases were washed with water, dried
over magnesium sulfate, filtered and evaporated. The
residue was purified by flash column chromatography
(CH2CVMeOH 1:0 to 9:1) to give 0.24 g (77%) of the
title compound as off-white solid. MS: 312.0 (MH+) .
C)
2-(2-Benzyloxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-p
henyl)-nicotinic acid methyl ester A solution of 0.62
g (2.0 mmol) of
4-methyl-2-oxo-6-(3-trifluoromethyl-phenyl)-l,2-
dihydro-pyridine-3-carboxylic acid methyl ester in 10
ml of DMSO was treated at RT with 1.947 g (6.0 mmol)
of cesium carbonate and 0.066 g (0.4 mmol) of
potassium iodide. 0.38 ml = 0.514 g (2.4 mmol) of
(2-bromo-ethoxymethyl) -benzene was added drop by drop
and the reaction mixture was stirred for 16 hours at
RT. It was then poured into crashed ice and extracted
three times with CH2Cl2; the organic phases were
washed with water, dried over magnesium sulfate,
filtered and evaporated. The residue was purified by
flash column chromatography (heptane/EtOAc 1:0 to 1:1)
to give 0.73 g (82%) of the title compound as light
yellow oil. MS: 446.2 (MH+) . C)
2-(2-Benzyloxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-p
henyl) -nicotinic acid In analogy to the procedure
described for the preparation of intermediate 4B,
2-(2-
benzyloxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-phenyl
)-nicotinic acid methyl ester was saponified to give
the title compound as colorless solid. MS: 430.2 (M-H
) .Example 1
(3,5-Dimethyl-3'-trifluoromethoxy-biphenyl-4-yl)-(4-py
rrolidin-l-yl-piperidin-l-yl)- methanone To a degassed
solution of 0.130 g (0.35 mmol) of
(4-bromo-2,6-dimethyl-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone
(intermediate 1) and 0.147 g (0.70 mmol) of
3-trifluoromethoxy-phenyl boronic acid in 5 ml of DMF
was added 2.50 ml of tribasic potassium phosphate
solution (2M in water) drop by drop, followed by 0.022
g (0.019 mmol) of tetrakis-(triphenylphosphine)
-palladium. This reaction mixture was stirred at 80 0C
for two hours and subsequently cooled down to RT, then
poured into crashed ice and extracted three times with
CH2Cl2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (CH2Cl2/MeOH 1:0 to 95:5) to give 0.12
g (77%) of the title compound as light yellow
amorphous solid. MS: 447.2 (MH+) . Example 2
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyr
rolidin-l-yl-piperidin-l-yl)- methanone In analogy to
the procedure described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone
(intermediate 1) was reacted with 3-
trifluoromethyl-phenyl boronic acid to give the title
compound as off-white amorphous solid. MS: 431.4 (MH+)
.Example 3
(3,5-Dimethyl-3'-trifluoromethoxy-biphenyl-4-yl)-[4-(2
-hydroxy-ethyl)-[l,4]diazepanl- yl]-methanone In
analogy to the procedure described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-[4-
(2-hydroxy-ethyl)-[l,4]diazepan-l-yl]-methanone
(prepared from 4-bromo-2,6- 



dimethyl-benzoic acid and 2-[l,4]diazepan-l-yl-ethanol
in analogy to the procedure described for the
preparation of intermediate 1) was reacted with
3-trifluoromethoxyphenyl boronic acid to give the
title compound as light yellow amorphous solid. MS:
437.3 (MH+) . Example 4
(2-Methyl-3'-trifluoromethoxy-biphenyl-3-yl)-(4-pyrrol
idin-l-yl-piperidin-l-yl)- methanone In analogy to the
procedure described for example 1,
(3-bromo-2-methyl-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone
(intermediate 2) was reacted with 3-
trifluoromethoxy-phenyl boronic acid to give the title
compound as dark brown amorphous solid. MS: 433.3
(MH+) .Example 5
(2-Methyl-3'-trifluoromethyl-biphenyl-3-yl)-(4-pyrroli
din-l-yl-piperidin-l-yl)- methanone In analogy to the
procedure described for example 1,
(3-bromo-2-methyl-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone
(intermediate 2) was reacted with 3-
trifluoromethyl-phenyl boronic acid to give the title
compound as dark brown amorphous solid. MS: 417.3
(MH+) . Example 6
(3-Methyl-3'-trifluoromethoxy-biphenyl-4-yl)-(4-pyrrol
idin-l-yl-piperidin-l-yl)- methanone In analogy to the
procedure described for example 1,
(4-bromo-2-methyl-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone (prepared
from 4-bromo-2-methyl-benzoic acid and
4-pyrrolidin-l-yl-piperidine in analogy to the
procedure described for the preparation of
intermediate 2) was reacted with
3-trifluoromethoxy-phenyl boronic acid to give the
title compound as light yellow solid. MS: 433.3 (MH+)
.Example 7
(3-Methyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyrroli
din-l-yl-piperidin-l-yl)- methanone In analogy to the
procedure described for example 1,
(4-bromo-2-methyl-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone (prepared
from 4-bromo-2-methyl-benzoic acid and
4-pyrrolidin-l-yl-piperidine in analogy to the
procedure described for the preparation of
intermediate 2) was reacted with
3-trifluoromethyl-phenyl boronic acid to give the
title compound as off-white amorphous solid. MS: 417.4
(MH +) . Example 8
(2,4-Dimethyl-3'-trifluoromethoxy-biphenyl-3-yl)-(4-py
rrolidin-l-yl-piperidin-l-yl)- methanone In analogy to
the procedure described for intermediate 1,
2,4-dimethyl-3'-
trifluoromethoxy-biphenyl-S-carboxylic acid (prepared
from 3-bromo-2,6-dimethylbenzoic acid [Lee, J.; et al.
Bioorganic & Medicinal Chemistry Letters (2003),
13(11), 1879- 1882] and 3-trifluoromethoxy-phenyl
boronic acid in analogy to the procedure described for
the preparation of example 1) was converted into its
acid chloride and reacted with Apyrrolidin-
1-yl-piperidine to give the title compound as light
yellow solid. MS: 447.3 (MH +) .Example 9
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-[4-((S
)-2-hydroxymethyl-pyrrolidin-lyl)- piperidin- 1-yl]
-methanone Chiral In analogy to the procedure
described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-[4- ((S)
-2-hydroxymethyl-pyrrolidin-l-yl)-piperidin- 1-yl]
-methanone (intermediate 4) was reacted with
3-trifluoromethyl-phenyl boronic acid to give the
title compound as colorless amorphous solid. MS: 461.3
(MH +) . 



Example 10
(3,5-Dimethyl-3'-trifluoromethoxy-biphenyl-4-yl)-[4-((
S)-2-hydroxyniethyl-pyrrolidinl- yl)-piperidin- 1-yl]
-methanone In analogy to the procedure described for
example 1, (4-bromo-2,6-dimethyl-phenyl)-[4- ((S)
-2-hydroxymethyl-pyrrolidin-l-yl)-piperidin- 1-yl]
-methanone (intermediate 4) was reacted with
3-trifluoromethoxy-phenyl boronic acid to give the
title compound as offwhite solid. MS: 477.2 (MH+)
.Example 11
(3,5-Dimethyl-4'-trifluoromethyl-biphenyl-4-yl)-[4-((S
)-2-hydroxymethyl-pyrrolidin-lyl)- piperidin- 1-yl]
-methanone Chiral In analogy to the procedure
described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-[4- ((S)
-2-hydroxymethyl-pyrrolidin-l-yl)-piperidin- 1-yl]
-methanone (intermediate 4) was reacted with
4-trifluoromethyl-phenyl boronic acid to give the
title compound as offwhite solid. MS: 461.3 (MH+) .
Example 12
(3,5-Dimethyl-3',5'-bis-trifluoromethyl-biphenyl-4-yl)
-[4-((S)-2-hydroxymethylpyrrolidin- 1-yl) -piperidin-
1-yl] -methanone In analogy to the procedure described
for example 1, (4-bromo-2,6-dimethyl-phenyl)-[4- ((S)
-2-hydroxymethyl-pyrrolidin- 1-yl) -piperidin- 1-yl]
-methanone (intermediate 4) was reacted with
3,5-bis-trifluoromethyl-phenyl boronic acid to give
the title compound as colorless solid. MS: 529.2 (MH+)
.Example 13
[4,6-Dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidin-5
-yl]-(4-pyrrolidin-l-ylpiperidin- l-yl)-methanone In
analogy to the procedure described for intermediate 1,
4,6-dimethyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 5) was converted into its acid chloride
and reacted with 4-pyrrolidin-l-yl-piperidine to give
the title compound as off-white solid. MS: 433.3 (MH
+) . Example 14
[2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-3-yl)-pheny
l]-[4-((S)-2-hydroxymethylpyrrolidin- l-yl)-piperidin-
1-yl] -methanone In analogy to the procedure described
for example 1, (4-bromo-2,6-dimethyl-phenyl)-[4- ((S)
-2-hydroxymethyl-pyrrolidin-l-yl)-piperidin- 1-yl]
-methanone (intermediate 4) was reacted with
3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-5-tri
fluoromethyl-pyridine (intermediate 6) to give the
title compound as light yellow solid. MS: 462.4 (MH +)
.Example 15
[2-(3,5-Bis-trifluoromethyl-phenyl)-4,6-dimethyl-pyrim
idin-5-yl]-(4-pyrrolidin-l-ylpiperidin-
l-yl)-methanone In analogy to the procedure described
for intermediate 1, 2-(3,5-bis-trifluoromethylphenyl)-
4,6-dimethyl-pyrimidine-5-carboxylic acid [prepared by
reaction of 3,5-bistrifluoromethyl- benzamidine
hydrochloride with
(E,Z)-2-acetyl-3-methoxy-but-2-enoic acid ethyl ester
to give
2-(3,5-bis-trifluoromethyl-phenyl)-4,6-dimethyl-pyrimi
dine-5- carboxylic acid ethyl ester followed by
saponification in analogy to the procedures described
for the preparation of intermediate 5] was converted
into its acid chloride and reacted with
4-pyrrolidin-l-yl-piperidine to give the title
compound as colorless solid. MS: 501.1 (MH+) . Example
16
[4,6-Dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidin-5
-yl]-[4-((S)-2-hydroxymethylpyrrolidin-
l-yl)-piperidin- 1-yl] -methanone In analogy to the
procedures described for intermediate 1 and for
intermediate 4 B), 4,6-
dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidine-5-car
boxylic acid (intermediate 5) 



was converted into its acid chloride and subsequently
reacted with benzoic acid (S)-Ipiperidin-
4-yl-pyrrolidin-2-ylmethyl ester (intermediate 3) to
give benzoic acid (S) -l-{
1-[4,6-dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidin
e-5-carbonyl]-piperidin-4-yl}- pyrrolidin-2-ylmethyl
ester, which was subsequently saponified to give the
title compound as colorless solid. MS: 463.2 (MH +) .
Example 17
[2-(3,5-Bis-trifluoromethyl-phenyl)-4,6-dimethyl-pyrim
idin-5-yl]-[4-((S)-2- hydroxymethyl-pyrrolidin-
l-yl)-piperidin- 1-yl] -methanone In analogy to the
procedures described for intermediate 1 and for
intermediate 4 B), 2-
(3,5-bis-trifluoromethyl-phenyl)-4,6-dimethyl-pyrimidi
ne-5-carboxylic acid (example 15) was converted into
its acid chloride and subsequently reacted with
benzoic acid (S)-Ipiperidin-
4-yl-pyrrolidin-2-ylmethyl ester (intermediate 3) to
give benzoic acid (S)-l-{ 1-
[2-(3,5-bis-trifluoromethyl-phenyl)-4,6-dimethyl-pyrim
idine-5-carbonyl]-piperidin-4- yl}
-pyrrolidin-2-ylmethyl ester, which was subsequently
saponified to give the title compound as colorless
solid. MS: 531.2 (MH +) . Example 18
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-p
yrimidin-5-yl]-(4-pyrrolidin- 1-yl-piperidin-
1-yl)-methanoneIn analogy to the procedure described
for intermediate 2, 4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and 4-pyrrolidin-l-yl-piperidine in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 459.5 (MH+) . Example 19
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-p
yrimidin-5-yl]-[4-((S)-2- hydroxymethyl-pyrrolidin-
l-yl)-piperidin- 1-yl] -methanone In analogy to the
procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-pheny^-pyrimidine-S-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and ((S) -l-piperidin-4-yl-pyrrolidin-2-yl) -methanol
dihydrochloride (intermediate 9) in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 489.6 (MH+) . Example 20
N-((3R,5S)-l-{l-[4-Cyclopropyl-6-methyl-2-(3-trifluoro
methyl-phenyl)-pyrimidine-5-
carbonyl]-piperidin-4-yl}-5-hydroxymethyl-pyrrolidin-3
-yl)-acetamideIn analogy to the procedure described
for intermediate 2, 4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and
N-((3R,5S)-5-hydroxymethyl-l-piperidin-4-yl-pyrrolidin
-3- yl)-acetamide dihydrochloride (intermediate 8) in
DMF. Subsequent purification by preparative HPLC
afforded the title compound as a gum. MS: 546.6 (MH+)
. Example 2 1
(3,5-Dimethyl-4'-trifluoromethoxy-biphenyl-4-yl)-[4-((
S)-2-hydroxymethyl-pyrrolidinl-
yl)-piperidin-l-yl]-methanone In analogy to the
procedure described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-[4-
((S)-2-hydroxymethyl-pyrrolidin-l-yl)-piperidin-l-yl]-
methanone (intermediate 4) was reacted with
4-trifluoromethoxy-phenyl boronic acid to give the
title compound as light yellow solid. MS: 477.1 (MH+)
. Example 22
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-hyd
roxy-[l,4']bipiperidinyl-r-yl)- methanone In analogy
to the procedures described for intermediates 3B, 3C,
1, 4B and for example 1, the title compound has been
prepared by the following reaction sequence: i)
4-hydroxy- [l,4']bipiperidinyl-l'-carboxylic acid
tert-butyl ester [Lawrence, L.; Rigby, A.; Sanganee,
H.; Springthorpe, B. PCT Int. Appl. (2001), WO
2001077101 Al] was reacted with 



benzoyl chloride to give
4-benzoyloxy-[l,4']bipiperidinyl-r-carboxylic acid
tert-butyl ester; ii)
4-benzoyloxy-[l,4']bipiperidinyl-r-carboxylic acid
tert-butyl ester was reactedwith trifluoroacetic acid
to give benzoic acid [l,4']bipiperidinyl-4-yl ester;
iii) 4-bromo- 2,6-dimethyl-benzoic acid was converted
into its acid chloride and reacted with benzoic acid
[l,4']bipiperidinyl-4-yl ester to give benzoic acid
r-(4-bromo-2,6-dimethylbenzoyl)-[
l,4']bipiperidinyl-4-yl ester; iv) benzoic acid
r-(4-bromo-2,6-dimethylbenzoyl)-[
l,4']bipiperidinyl-4-yl ester was saponified to give
(4-bromo-2,6-dimethylphenyl)-(
4-hydroxy-[l,4']bipiperidinyl-r-yl)-methanone; v)
Suzuki reaction of (4-
bromo-2,6-dimethyl-phenyl)-(4-hydroxy-[l,4']bipiperidi
nyl-r-yl)-methanone with 3- trifluoromethyl-phenyl
boronic acid gave the title compound as light brown
solid. MS: 461.3 (MH+) . Example 23
(3,5-Dimethyl-4'-trifluoromethoxy-biphenyl-4-yl)-(4-hy
droxy-[l,4']bipiperidinyl-ryl)- methanone In analogy
to the procedure described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-(4-
hydroxy-[l,4']bipiperidinyl-r-yl)-methanone (example
22) was reacted with 4- trifluoromethoxy-phenyl
boronic acid to give the title compound as light
yellow solid. MS: 477.2 (MH+) . Example 24
[2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-3-yl)-pheny
l]-(4-hydroxy- [1,4' ]bipiperidinyl- 1'-yl)-methanone
In analogy to the procedure described for example 1,
(4-bromo-2,6-dimethyl-phenyl)-(4-
hydroxy-[l,4']bipiperidinyl-r-yl)-methanone (example
22) was reacted with
3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-5-tri
fluoromethyl-pyridine (intermediate 6) to give the
title compound as light yellow oil. MS: 462.2 (MH+) .
Example 25
[4,6-Dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidin-5
-yl]-(4-hydroxy- [1,4' ]bipiperidinyl-
1'-yl)-methanone In analogy to the procedures
described for intermediate 1 and for intermediate 4 B,
4,6-
dimethyl-2-(3-trifluoromethyl-phenyl)-pyrimidine-5-car
boxylic acid (intermediate 5) was converted into its
acid chloride, reacted with benzoic acid
[l,4']bipiperidinyl-4-yl ester (example 22) and
subsequently saponified to give the title compound as
colorless solid. MS: 463.3 (MH+) . Example 26
[2-(3,5-Bis-trifluoromethyl-phenyl)-4,6-diniethyl-pyri
niidin-5-yl]-(4-hydroxy- [1,4' ]bipiperidinyl-
1'-yl)-methanone In analogy to the procedures
described for intermediate 1 and for intermediate 4 B,
2-
(3,5-bis-trifluoromethyl-phenyl)-4,6-dimethyl-pyrimidi
ne-5-carboxylic acid (example 15) was converted into
its acid chloride, reacted with benzoic acid
[l,4']bipiperidinyl-4-yl ester (example 22) and
subsequently saponified to give the title compound as
colorless solid. MS: 531.1 (MH+) .Example 27
[2,4-Dimethyl-6-(3-trifluoromethyl-phenyl)-pyridin-3-y
l]-(4-pyrrolidin-l-yl-piperidinl- yl)-methanone In
analogy to the procedures described for example 1, for
intermediate 5B and for intermediate 1, the title
compound has been prepared by the following reaction
sequence: i) 6-chloro-2,4-dimethyl-nicotinic acid
ethyl ester [Zhou, Y.; Bridger, G. J.; Skerlj, R. T.;
Bogucki, D.; Yang, W.; Bourque, E.; Langille, J.; Li,
T.-S.; Metz, M. U.S. Pat. Appl. PuU. (2005), US
2005277668 Al] was reacted with
3-trifluoromethyl-phenyl boronic acid to give
2,4-dimethyl-6-(3-trifluoromethyl-phenyl)-nicotinic
acid ethyl ester; ii) 2,4-
dimethyl-6-(3-trifluoromethyl-phenyl)-nicotinic acid
ethyl ester has been saponified to give
2,4-dimethyl-6-(3-trifluoromethyl-phenyl)-nicotinic
acid; iii) 2,4-dimethyl-6-(3- 



trifluoromethyl-phenyl) -nicotinic acid was converted
into its acid chloride and reacted with
4-pyrrolidin-l-yl-piperidine to give the title
compound as colorless solid. MS: 432.3 (MH +) .
Example 28
[2,4-Dimethyl-6-(3-trifluoromethoxy-phenyl)-pyridin-3-
yl]-(4-pyrrolidin-l-ylpiperidin- l-yl)-methanone In
analogy to the procedures described for example 1, for
intermediate 5B and for intermediate 1, the title
compound has been prepared by the following reaction
sequence: i) 6-chloro-2,4-dimethyl-nicotinic acid
ethyl ester [Zhou, Y.; Bridger, G. J.; Skerlj, R. T.;
Bogucki, D.; Yang, W.; Bourque, E.; Langille, J.; Li,
T.-S.; Metz, M. U.S. Pat. Appl. PuU. (2005), US
2005277668 Al] was reacted with
3-trifluoromethoxy-phenyl boronic to
give2,4-dimethyl-6-(3-trifluoromethoxy-phenyl)-nicotin
ic acid ethyl ester; ii) 2,4-dimethyl-
6-(3-trifluoromethoxy-phenyl)-nicotinic acid ethyl
ester has been saponified to give 2,4-
dimethyl-6-(3-trifluoromethoxy-phenyl)-nicotinic acid;
iii) 2,4-dimethyl-6-(3- trifluoromethoxy-phenyl)
-nicotinic acid was converted into its acid chloride
and reacted with 4-pyrrolidin-l-yl-piperidine to give
the title compound as light yellow oil. MS: 448.2
(MH+) . Example 29
[2,4-Dimethyl-6-(3-trifluoromethoxy-phenyl)-pyridin-3-
yl]-[4-((S)-2-hydroxymethylpyrrolidin-
l-yl)-piperidin- 1-yl] -methanone In analogy to the
procedures described for intermediate 1 and for
intermediate 4B, 2,4-
dimethyl-6-(3-trifluoromethoxy-phenyl)-nicotinic acid
(example 28) was converted into its acid chloride and
reacted with benzoic acid
(S)-l-piperidin-4-yl-pyrrolidin-2-ylmethyl ester
(intermediate 3) to give benzoic acid
(S)-l-{l-[2,4-dimethyl-6-(3-trifluoromethoxyphenyl)
-pyridine-3-carbonyl]
-piperidin-4-yl}-pyrrolidin-2-ylmethyl ester, which
was subsequently saponified to give the title compound
as colorless amorphous solid. MS: 478.2 (MH+) .
Example 30
[2,4-Dimethyl-6-(3-trifluoromethyl-phenyl)-pyridin-3-y
l]-[4-((S)-2-hydroxymethylpyrrolidin- 1-yl)
-piperidin- 1-yl] -methanone In analogy to the
procedures described for intermediate 1 and for
intermediate 4B, 2,4-
dimethyl-6-(3-trifluoromethyl-phenyl)-nicotinic acid
(example 27) was converted intoits acid chloride and
reacted with benzoic acid
(S)-l-piperidin-4-yl-pyrrolidin-2-ylmethyl ester
(intermediate 3) to give benzoic acid
(S)-l-{l-[2,4-dimethyl-6-(3-trifluoromethylphenyl)-
pyridine-3-carbonyl]-piperidin-4-yl}-pyrrolidin-2-ylme
thyl ester, which was subsequently saponified to give
the title compound as colorless oil. MS: 462.2 (MH+) .
Example 3 1
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-p
yrimidin-5-yl]-(4-morpholin-
4-yl-piperidin-l-yl)-methanone In analogy to the
procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-pheny^-pyrimidine-S-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and 4-piperidin-4-yl-morpholine in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 475.3 (MH+) . Example 32
[l,4']Bipiperidinyl-l'-yl-[4-cyclopropyl-6-methyl-2-(3
-trifluoromethyl-phenyl)- pyrimidin-5-yl]-methanone In
analogy to the procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 7) was reacted withHATU, triethylamine
and [l,4']bipiperidinyl in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 473.3 (MH+) . Example 33
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-p
yrimidin-5-yl]-(4-hydroxy- 



[1,4' ]bipiperidinyl- 1'-yl)-methanone In analogy to
the procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and [l,4']bipiperidinyl-4-ol in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 489.3 (MH+) . Example 34
(rac)-[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phe
nyl)-pyrimidin-5-yl]-(3- hydroxy- [1,4'
]bipiperidinyl- 1'-yl)-methanone In analogy to the
procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and (rac)-[l,4']bipiperidinyl-3-ol in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 489.3 (MH+) .Example 35
(rac)-[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phe
nyl)-pyrimidin-5-yl]-(3-
diethylamino-pyrrolidin-l-yl)-methanone In analogy to
the procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid
(intermediate 7) was reacted with HATU, triethylamine
and (rac)-diethyl-pyrrolidin-3-yl-amine in DMF.
Subsequent purification by preparative HPLC afforded
the title compound as a gum. MS: 447.3 (MH+) . Example
36
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethoxy-phenyl)-
pyrimidin-5-yl]-(4-pyrrolidinl-
yl-piperidin-l-yl)-methanone In analogy to the
procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethoxy-phenyl)-pyrimidine-5-carboxylic acid
[prepared in analogy to the preparation of
4-cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-py
rimidine-5- carboxylic acid (intermediate 7), by using
3-trifluoromethoxy-benzamidine hydrochloride instead
of 3-trifluoromethyl-benzamidine hydrochloride in the
reaction step analogous to the preparation of
intermediate 7A] was reacted with HATU,triethylamine
and 4-pyrrolidin-l-yl-piperidine in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 475.3 (MH+) . Example 37
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethoxy-phenyl)-
pyrimidin-5-yl]-[4-((S)-2- hydroxymethyl-pyrrolidin-
l-yl)-piperidin- 1-yl] -methanone In analogy to the
procedure described for intermediate 2,
4-cyclopropyl-6-methyl-2-(3-
trifluoromethoxy-phenyl)-pyrimidine-5-carboxylic acid
(example 36) was reacted with HATU, triethylamine and
((S) -l-piperidin-4-yl-pyrrolidin-2-yl) -methanol
dihydrochloride (intermediate 9) in DMF. Subsequent
purification by preparative HPLC afforded the title
compound as a gum. MS: 505.3 (MH+) . Example 38
N-((3R,5S)-l-{l-[4-Cyclopropyl-6-methyl-2-(3-trifluoro
methoxy-phenyl)-pyrimidine-
5-carbonyl]-piperidin-4-yl}-5-hydroxymethyl-pyrrolidin
-3-yl)-acetamide In analogy to the procedure described
for intermediate 2, 4-cyclopropyl-6-methyl-2-(3-
trifluoromethoxy-phenyl)-pyrimidine-5-carboxylic acid
(example 36) was reacted with HATU, triethylamine and
N-((3R,5S)-5-hydroxymethyl-l-piperidin-4-yl-pyrrolidin
-3-yl)-acetamide dihydrochloride (intermediate 8) in
DMF. Subsequent purification by preparative HPLC
afforded the title compound as a gum. MS: 562.3 (MH+)
. Example 39
(3,5-Difluoro-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyr
rolidin-l-yl-piperidin-l-yl)- methanone In analogy to
the procedures described for intermediate 1 and for
example 1, 4-bromo- 2,6-difluoro-benzoyl chloride was
reacted with 4-pyrrolidin-l-yl-piperidine and Et3N in 



CH2CI2 to give
(4-bromo-2,6-difluoro-phenyl)-(4-pyrrolidin-l-yl-piper
idin-l-yl)- methanone, which was then reacted with
3-trifluoromethyl-phenyl boronic acid to give the
title compound as colorless oil. MS: 439.2 (MH+) .
Example 40
(3,5-Difluoro-3'-trifluoromethoxy-biphenyl-4-yl)-(4-py
rrolidin-l-yl-piperidin-l-yl)- methanone In analogy to
the procedure described for example 1,
(4-bromo-2,6-difluoro-phenyl)-(4-
pyrrolidin-1-yl-piperidin-l-yl) -methanone (example
39) was reacted with 3- trifluoromethoxy-phenyl
boronic acid to give the title compound as colorless
oil. MS: 455.5 (MH+) .Example 4 1
(3,5-Difluoro-4'-trifluoromethoxy-biphenyl-4-yl)-(4-py
rrolidin-l-yl-piperidin-l-yl)- methanone In analogy to
the procedure described for example 1,
(4-bromo-2,6-difluoro-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone (example 39)
was reacted with 4- trifluoromethoxy-phenyl boronic
acid to give the title compound as light yellow
amorphous solid. MS: 455.5 (MH+) . Example 42
(4,6-Dimethyl-5'-trifluoromethyl-[2,3']bipyridinyl-5-y
l)-(4-pyrrolidin-l-yl-piperidin-lyl)- methanone In
analogy to the procedures described for example 1, for
intermediate 5B and for intermediate 1, the title
compound has been prepared by the following reaction
sequence: i) 6-chloro-2,4-dimethyl-nicotinic acid
ethyl ester [Zhou, Y.; Bridger, G. J.; Skerlj, R. T.;
Bogucki, D.; Yang, W.; Bourque, E.; Langille, J.; Li,
T.-S.; Metz, M. U.S. Pat. Appl. PuU. (2005), US
2005277668 Al] was reacted with
3-(4,4,5,5-tetramethyl-[ 1,3,2] dioxaborolan-
2-yl)-5-trifluoromethyl-pyridine (intermediate 6) to
give 4,6-dimethyl-5'-
trifluoromethyl-[2,3']bipyridinyl-5-carboxylic acid
ethyl ester; ii) 4,6-dimethyl-5'- trifluoromethyl-
[2,3']bipyridinyl-5-carboxylic acid ethyl ester has
been saponified to give
4,6-dimethyl-5'-trifluoromethyl-[2,3']bipyridinyl-5-ca
rboxylic acid; iii) 4,6-dimethyl-5'-
trifluoromethyl-[2,3']bipyridinyl-5-carboxylic acid
was converted into its acid chlorideand reacted with
4-pyrrolidin-l-yl-piperidine to give the title
compound as colorless amorphous solid. MS: 433.3 (MH+)
. Example 43
(4,6-Dimethyl-5'-trifluoromethyl-[2,3']bipyridinyl-5-y
l)-[4-((S)-2-hydroxymethylpyrrolidin- l-yl)-piperidin-
1-yl] -methanone In analogy to the procedures
described for intermediate 1 and for intermediate 4B,
4,6-
dimethyl-5'-trifluoromethyl-[2,3']bipyridinyl-5-carbox
ylic acid (example 42) was converted into its acid
chloride and reacted with benzoic acid
(S)-l-piperidin-4-ylpyrrolidin- 2-ylmethyl ester
(intermediate 3) to give benzoic acid
(S)-l-[l-(4,6-dimethyl-
5'-trifluoromethyl-[2,3']bipyridinyl-5-carbonyl)-piper
idin-4-yl]-pyrrolidin-2-ylmethyl ester, which was
subsequently saponified to give the title compound as
colorless amorphous solid. MS: 463.2 (MH+) . Example
44
(3-Methoxy-5-methyl-3'-trifluoromethyl-biphenyl-4-yl)-
(4-pyrrolidin-l-yl-piperidin-lyl)- methanone In
analogy to the procedure described for intermediate 1,
3-methoxy-5-methyl-3'-
trifluoromethyl-biphenyl-4-carboxylic acid
(intermediate 10) was converted into its acid chloride
and reacted with 4-pyrrolidin-l-yl-piperidine to give
the title compound as colorless amorphous solid. MS:
447.1 (MH+) .Example 45
(3-Hydroxy-5-methyl-3'-trifluoromethyl-biphenyl-4-yl)-
(4-pyrrolidin-l-yl-piperidin-lyl)- methanone 



To a solution of 0.51 g (1.1 mmol) of
(3-methoxy-5-methyl-3'-trifluoromethyl-biphenyl-
4-yl)-(4-pyrrolidin-l-yl-piperidin-l-yl)-methanone
(example 44) in 15 ml OfCH2Cl2 was added at 0 0C 0.39
ml = 0.57 g (2.3 mmol) of a boron tribromide solution
(1.0 molar in CH2Cl2) drop by drop and the reaction
mixture was the warmed up to RT. After 4 hours, it was
poured into crashed ice, neutralized with sodium
hydrogen carbonate solution and extracted twice with
CH2Cl2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (CH2Cl2AMeOH 1:0 to 4:1) to give 0.18 g
(36%) of the title compound as colorless amorphous
solid. MS: 433.2 (MH+) . Example 46
(3-Chloro-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyrroli
din-l-yl-piperidin-l-yl)- methanone In analogy to the
procedure described for example 1,
(4-bromo-2-chloro-phenyl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)-methanone (prepared
from 4-bromo-2-chloro-benzoic acid and 4-pyrrolidin-
1-yl-piperidine in analogy to the procedure described
for the preparation of intermediate 2), was reacted
with 3-trifluoromethyl-phenyl boronic acid, potassium
phosphate solution and tetrakis-(triphenylphosphine)
-palladium in DMFwhile keeping the temperature at RT
instead of 80 0C to give the title compound as light
brown oil. MS: 437.2 (MH+, ICl). Example 47
(5-Methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl
-4-yl)-(4-pyrrolidin-l-ylpiperidin- l-yl)-methanone
0.05 g (0.1 mmol) of
5-methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl-
4- carboxylic acid (intermediate 11) in 1.0 ml of
oxalyl chloride (11.7 mmol) was treated at RT while
stirring with one drop of DMF; after 30 min, the
excess of oxalyl chloride was removed by evaporation
in a high vacuum at RT. The residue was dissolved in
2.0 ml of CH2Cl2 and cooled down to 0 0C; then, 0.08
ml = 0.056 g (0.6 mmol) OfEt3N was added while
stirring, followed by 0.022 g (0.1 mmol) of
4-pyrrolidin-l-yl-piperidine. The reaction mixture was
subsequently warmed up to RT. After two hours, it was
poured into crashed ice and extracted twice with
CH2Cl2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (CH2Cl2/MeOH 1:0 to 4:1) to give 0.049
g (71%) of the title compound as yellow solid. MS:
495.3 (MH+) . Example 48
(5-Methyl-3-pyridin-3-yl-3'-trifluoromethyl-biphenyl-4
-yl)-(4-pyrrolidin-l-ylpiperidin- l-yl)-methanoneIn
analogy to the procedures described in example 1,
intermediate 11E and in example 47, the title compound
has been prepared by the following reaction sequence:
i) 5-
methyl-3-trifluoromethanesulfonyloxy-3'-trifluoromethy
l-biphenyl-4-carboxylic acid methyl ester
(intermediate 11 C) was reacted with
pyridine-3-yl-boronic acid in DMF at 80 0C in the
presence of potassium phosphate solution and tetrakis-
(triphenylphosphine) -palladium to give
5-methyl-3-pyridin-3-yl-3'-trifluoromethylbiphenyl-
4-carboxylic acid methyl ester; ii) saponification of
5-methyl-3-pyridin-3-yl-3'-
trifluoromethyl-biphenyl-4-carboxylic acid methyl
ester gave 5-methyl-3-pyridin-3-yl-3'-
trifluoromethyl-biphenyl-4-carboxylic acid; iii)
transformation of 5-methyl-3-pyridin-3-
yl-3'-trifluoromethyl-biphenyl-4-carboxylic acid into
its acid chloride and reaction with
4-pyrrolidin-l-yl-piperidine gave the title compound
as off-white amorphous solid. MS: 494.3 (MH+) .
Example 49
(3-Methoxy-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyrrol
idin-l-yl-piperidin-l-yl)- methanone 



In analogy to the procedure described in example 1,
(4-bromo-2-methoxy-phenyl)-(4-
pyrrolidin-1-yl-piperidin-l-yl) -methanone (prepared
from 4-bromo-2-methoxybenzoic acid and
4-pyrrolidin-l-yl-piperidine in analogy to the
procedure described for the preparation of
intermediate 2), was reacted with
3-trifluoromethyl-phenyl boronic acid, potassium
phosphate solution and tetrakis-(triphenylphosphine)
-palladium in DMF at 80 0C to give the title compound
as colorless oil. MS: 433.2 (MH+) .Example 50
[2-Methoxy-4-methyl-6-(3-trifluoromethyl-phenyl)-pyrid
in-3-yl]-(4-pyrrolidin-l-ylpiperidin- l-yl)-methanone
In analogy to the procedure described for intermediate
1, 2-methoxy-4-methyl-6-(3-
trifluoromethyl-phenyl)-nicotinic acid (intermediate
12) was converted into its acid chloride and reacted
with 4-pyrrolidin-l-yl-piperidine to give the title
compound as yellow amorphous solid. MS: 448.1 (MH +) .
Example 5 1
[2-Hydroxy-4-methyl-6-(3-trifluoromethyl-phenyl)-pyrid
in-3-yl]-(4-pyrrolidin-l-ylpiperidin- l-yl)-methanone;
4-Methyl-3-(4-pyrrolidin-l-yl-piperidine-l-carbonyl)-6
-(3- trifluoromethyl-phenyl)- lff-pyridin-2-one
(tautomers) A solution of 5.25 g (11.7 mmol) of
[2-methoxy-4-methyl-6-(3-trifluoromethyl-phenyl)-
pyridin-3-yl]-(4-pyrrolidin-l-yl-piperidin-l-yl)-metha
none (example 50) in 180 ml of CH2CI2 was cooled down
to 0 0C and 23.5 ml (23.5 mmol) of a boron tribromide
solution (1 molar in CH2Cl2) was added drop by drop.
After stirring for 1 hour at RT, the reaction mixture
was added drop by drop to a cold solution OfNaHCO 3
(saturated in water) and it was then extracted twice
with MeCl2; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column
chromatography (CH2Cl2/MeOH 98:2 to 4:1) to give 4.96
g (98%) of the title compound as light yellow solid.
MS: 434.3 (MH +) .Example 52
[2-(2-Benzyloxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-
phenyl)-pyridin-3-yl]-(4- pyrrolidin- 1-yl-piperidin-
l-yl)-methanone In analogy to the procedure described
for intermediate 1, 2-(2-benzyloxy-ethoxy)-4-
methyl-6-(3-trifluoromethyl-phenyl)-nicotinic acid
(intermediate 13) was converted into its acid chloride
and reacted with 4-pyrrolidin-l-yl-piperidine to give
the title compound as light yellow oil. MS: 468.4
(MH+) . Example 53
[2-(2-Hydroxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-ph
enyl)-pyridin-3-yl]-(4- pyrrolidin- 1-yl-piperidin-
l-yl)-methanone A solution of 0.22 g (0.4 mmol) of
[2-(2-benzyloxy-ethoxy)-4-methyl-6-(3-
trifluoromethyl-phenyl) -pyridin-3-yl] -(4-pyrrolidin-
1-yl-piperidin- 1-yl) -methanone (example 52) in 10 ml
of MeOH was treated with 0.04 g (0.04 mmol) of Pd-C
(10%) and 0.5 ml of HCl/MeOH ( 1 molar). The reaction
mixture was hydrogenated at RT and ambient pressure
until the absorption of H2 stopped ( 1 hour). After
filtration with the aid of Dicalite, the filtrate was
poured into crashed ice, the pH was adjusted to 8-9
with the help of sodium carbonate solution and the
reaction mixture was extracted twice with CH2Cl2; the
organic phases were washed with water, dried over
magnesium sulfate, filtered and evaporated. The
residue was purified by flash column
chromatography[CH2Cl2 (sat. with NH3)/MeOH 98:2 to
4:1] to give 0.16 g (86%) of the title compound as
colorless oil. MS: 478.2 (MH+) . Example 54
(3-Methanesulfonyl-3'-trifluoromethyl-biphenyl-4-yl)-(
4-pyrrolidin-l-yl-piperidin-lyl)- methanone In analogy
to the procedure described in example 1,
(4-bromo-2-methanesulfonylphenyl)-(
4-pyrrolidin-l-yl-piperidin-l-yl)-methanone (prepared
from 4-bromo-2- 



methanesulfonyl-benzoic acid and
4-pyrrolidin-l-yl-piperidine in analogy to the
procedure described for the preparation of
intermediate 2) was reacted with 3-
trifluoromethyl-phenyl boronic acid, potassium
phosphate solution and tetrakis- (triphenylphosphine)
-palladium in DMF at 80 0C to give the title compound
as light yellow oil. MS: 481.2 (MH+) . Example A Film
coated tablets containing the following ingredients
can be manufactured in a conventional manner:The
active ingredient is sieved and mixed with
microcristalline cellulose and the mixture is
granulated with a solution of polyvinylpyrrolidon in
water. The granulate is mixed with sodium starch
glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are
lacquered with an aqueous solution / suspension of the
above mentioned film coat. Example B Capsules
containing the following ingredients can be
manufactured in a conventional manner: The components
are sieved and mixed and filled into capsules of size
2.Example C Injection solutions can have the following
composition: The active ingredient is dissolved in a
mixture of Polyethylene Glycol 400 and water for
injection (part). The pH is adjusted to 5.0 by Acetic
Acid. The volume is adjusted to 1.0 ml by addition of
the residual amount of water. The solution is
filtered, filled into vials using an appropriate
overage and sterilized. Example D Soft gelatin
capsules containing the following ingredients can be
manufactured in a conventional manner:The active
ingredient is dissolved in a warm melting of the other
ingredients and the mixture is filled into soft
gelatin capsules of appropriate size. The filled soft
gelatin capsules are treated according to the usual
procedures. Example E Sachets containing the following
ingredients can be manufactured in a conventional
manner: The active ingredient is mixed with lactose,
microcristalline cellulose and sodium carboxymethyl
cellulose and granulated with a mixture of
polyvinylpyrrolidon in water. The granulate is mixed
with magnesiumstearate and the flavouring additives
and filled into sachets.Claims 1. Compounds of formula
(I) (D wherein R1 is halogen, C1 alkyl, C1 alkoxy,
halo C1 alkyl, heteroalkyl, C1 alkylsulfanyl, C1
alkylsulfinyl, C1 alkylsulfonyl, C3-7 cycloalkyl or
C3-7 cycloalkyl C1 alkyl; R2 is hydrogen, C1 alkyl,
halo C1 alkyl, trimethylsilanyl C1 alkyl, heteroalkyl,
C2-6 alkenyl, C2-6 alkynyl, hydroxy C3-6 alkenyl,
hydroxy C3-6 alkynyl, Ci-6 alkoxy C3-6 alkenyl, C1
alkoxy C3-6 alkynyl, trimethylsilanyl C2-6 alkynyl,
hydroxy, C1 alkoxy, halo C1 alkoxy, heteroalkoxy,
optionally substituted C3-7 cycloalkyl, optionally
substituted C3-7 cycloalkyl C1 alkyl, halogen, cyano,
optionally substituted phenyl, optionally substituted
heteroaryl, optionally substituted heterocyclyl or
optionally substituted phenylmethoxy-Ci-6 alkoxy,
provided that optionally substituted phenyl does not
have nitro as a substituent; 



R3 is, when attached to a ring carbon atom,
independently hydrogen, C1 alkyl, halo C1 alkyl,
heteroalkyl, C2-6 alkenyl, C2-6 alkynyl, hydroxy C3-6
alkenyl, hydroxy C3-6 alkynyl, C1 alkoxy C3-6 alkenyl,
C1 alkoxy C3-6 alkynyl, hydroxy, C1 alkoxy, halo C1
alkoxy, heteroalkoxy, halogen, cyano, optionally
substituted phenyl, optionally substituted C3-7
cycloalkyl, optionally substituted C3-7 cycloalkyl C1
alkyl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, optionally
substitutedphenyl-Ci-6 alkyl, optionally substituted
heteroaryl-Ci-6 alkyl, optionally substituted
heterocyclyl-Ci-6 alkyl, nitro, carboxy, formyl, acyl,
C1 alkoxycarbonyl, carbamoyl, mono- or di-Ci-6 alkyl
substituted aminocarbonyl, d-6 alkylthio, Ci-6
alkylsulfinyl or Ci-6 alkylsulfonyl or amino
optionally substituted by one or two substituents
independently selected from the group consisting of
Ci-6 alkyl, heteroalkyl, optionally substituted C3-7
cycloalkyl and optionally substituted heterocyclyl;
when attached to a ring nitrogen atom, independently
hydrogen, Ci-6 alkyl, halo Ci-6 alkyl, heteroalkyl,
C2-6 alkenyl, C2-6 alkynyl, hydroxy C3-6 alkenyl,
hydroxy C3-6 alkynyl, Ci-6 alkoxy C3-6 alkenyl, Ci-6
alkoxy C3-6 alkynyl, optionally substituted C3-7
cycloalkyl or optionally substituted C3-7 cycloalkyl
Ci-6 alkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclyl Ci-6 alkyl; m is
0, 1, 2, 3 or 4; is heterocyclyl, which is a
non-aromatic mono-cyclic radical of four to eight ring
atoms, in which one or two ring atoms are nitrogen
atoms, the remaining ring atoms being carbon atoms;
one of X1, X2 and X3 is C-R 4, the others are
independently N or C-R 5; R is phenyl or heteroaryl,
which is an aromatic mono-cyclic radical of six ring
atoms, in which one or two ring atoms are nitrogen
atoms, the remaining ring atoms being carbon atoms,
and said phenyl and said heteroaryl are substituted by
one, two or three substituents independently selected
from the group consistingof C1- alkyl, halo C1 alkyl,
C1 alkoxy, halo C1 alkyoxy, halogen and cyano; R is
hydrogen, d-6 alkyl, d-6 alkoxy, halo C1 alkyl or
halogen;provided that contains at least one nitrogen
atom, which is not directly bonded to a carbonyl group
or a heteoratom; and does not contain a nitrogen atom,
which is directly bonded to a heteroatom; and provided
that is not 2-(optionally substituted pyrrolidin-1-yl
Q-6 alkyl) -pyrrolidine- 1-yl; or prodrugs or
pharmaceutically acceptable salts thereof; wherein,
unless otherwise indicated, the term "heterocyclyl"
means non-aromatic mono-cyclic radicals of four to
seven 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 "heteroaryl" means an
aromatic mono-cyclic radical of 5 or 6 ring atoms,
having one to three ring heteroatoms independently
selected from N, O, and S, the remaining ring atoms
being C; the term "optionally substituted C3-7
cycloalkyl" means C3-7 cycloalkyl optionally
substituted by one to three substituents independently
selected from the group consisting of Q-6 alkyl, halo
Q-6 alkyl, heteroalkyl, C2-6 alkenyl, C2-6 alkynyl,
hydroxy Q - 6 alkenyl, hydroxy C3-6 alkynyl, Q-6
alkoxy C3-6 alkenyl, Q-6 alkoxy C3-6 alkynyl, hydroxy,
Ci-6 alkoxy, halo Q-6 alkoxy, heteroalkoxy, C3-7
cycloalkyl, C3-7 cycloalkyl Q-6 alkyl, 



halogen, cyano, nitro, amino, mono- or di-Q-6 alkyl
substituted amino, carboxy, formyl, acyl, Ci-6
alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamino;the
term "optionally substituted phenyl" means a phenyl
optionally substituted by one to three substituents
independently selected from the group consisting of
Q-6 alkyl, halo C1- 6 alkyl, heteroalkyl, C2-6
alkenyl, C2-6 alkynyl, hydroxy C3-6 alkenyl, hydroxy
C3-6 alkynyl, Ci-6 alkoxy C3-6 alkenyl, Q _6 alkoxy
C3-6 alkynyl, hydroxy, Q-6 alkoxy, halo Q-6 alkoxy,
heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl Q _6
alkyl, halogen, cyano, nitro, amino, mono- or di-Q-6
alkyl substituted amino, carboxy, formyl, acyl, Q-6
alkoxycarbonyl, carbamoyl, mono- or di-Ci-6 alkyl
substituted aminocarbonyl, Q _6 alkylthio, Q-6
alkylsulfinyl, Q _6 alkylsulfonyl and acylamino; the
term "optionally substituted heterocyclyl" means a
heterocyclyl optionally substituted by one to three
substituents independently selected from the group
consisting of Ci-6 alkyl, halo Q-6 alkyl, heteroalkyl,
C2-6 alkenyl, C2-6 alkynyl, hydroxy Q 6 alkenyl,
hydroxy C3-6 alkynyl, Q _6 alkoxy C3-6 alkenyl, Q _6
alkoxy C3-6 alkynyl, hydroxy, Ci-6 alkoxy, halo Q-6
alkoxy, heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl
Q _6 alkyl, halogen, cyano, nitro, amino, mono- or
di-Q-6 alkyl substituted amino, carboxy, formyl, acyl,
Q-6 alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamino; the
term "optionally substituted heteroaryl" means a
heteroaryl optionally substituted by one to three
substituents independently selected from the group
consisting of Q-6 alkyl, halo Q-6 alkyl, heteroalkyl,
Q-6 alkenyl, Q-6 alkynyl, hydroxy C3-6 alkenyl,
hydroxy C3-6 alkynyl, Q-6 alkoxy C3-6 alkenyl, Q-6
alkoxy C3-6 alkynyl, hydroxy, Q-6 alkoxy, halo Q-6
alkoxy, heteroalkoxy, C3-7 cycloalkyl, C3-7 cycloalkyl
Q-6 alkyl, halogen, cyano, nitro, amino, mono- or
di-Q-6 alkyl substituted amino, carboxy, formyl, acyl,
Q-6 alkoxycarbonyl, carbamoyl, mono- or di-Q-6 alkyl
substituted aminocarbonyl, Q-6 alkylthio, Q-6
alkylsulfinyl, Q-6 alkylsulfonyl and acylamino; the
term "heteroalkyl" means Q-6 alkyl substituted by one
or more substituents selected independently from the
group consisting of nitro, hydroxy, cyano, Q-6 alkoxy,
formyl, acyl, carboxyl, Q-6 alkylthio, Q-6 alkyl
sulfinyl, Q-6 alkyl sulfonyl, carbamoyl, amino and
mono- or di-Q-6 alkyl substituted amino; the term
"heteroalkoxy" means Q-6 alkoxy substituted by one or
more substituents selected independently from the
group consisting of nitro, hydroxy, cyano, Q-6 alkoxy,
formyl, acyl, carboxyl, Q-6 alkylthio, Q-6 alkyl
sulfinyl, Q-6 alkyl sulfonyl, carbamoyl, amino and
mono- or di-Q-6 alkyl substituted amino;the term
"acyl" means R-C(O)-, in which R is Q-6 alkyl, halo
Q-6 alkyl, C3-7 cycloalkyl or C3-7 cycloalkyl Q _6
alkyl; the term "optionally substituted
pyrrolidin-1-yl" means a pyrrolidin-1-yl optionally
substituted by one to three substituents independently
selected from the group consisting of Q-6 alkyl, halo
Q-6 alkyl, heteroalkyl, C2-6 alkenyl, C2-6 alkynyl,
hydroxy Q - 6 alkenyl, hydroxy C3-6 alkynyl, Q _6
alkoxy C3-6 alkenyl, Q _6 alkoxy C3-6 alkynyl,
hydroxy, Ci-6 alkoxy, halo Q-6 alkoxy, heteroalkoxy,
C3-7 cycloalkyl, C3-7 cycloalkyl Q _6 alkyl, halogen,
cyano, nitro, amino, mono- or di-Q-6 alkyl substituted
amino, carboxy, formyl, acyl, Ci-6 alkoxycarbonyl,
carbamoyl, mono- or di-Ci-6 alkyl substituted
aminocarbonyl, Q-6 alkylthio, Q-6 alkylsulfinyl, Q _6
alkylsulfonyl and acylamino. 2. The compounds
according to claim 1, wherein is pyrrolidin-1-yl,
piperidin-1-yl or [l,4]diazepan-l-yl. 3. The compounds
according to claim 1, wherein is piperidin-1-yl. 4.
The compounds according to any one of claims 1 to 3,
wherein m is 1. 5. The compounds according to any one
of claims 1 to 4, wherein R3 is optionally substituted
heterocyclyl or heteroalkyl. 



6. The compounds according to any one of claims 1 to
5, wherein R3 is hydroxy Q-6 alkyl, optionally
substituted pyrrolidin-1-yl or optionally substituted
piperidin-1-yl. 7. The compounds according to any one
of claims 1 to 6, wherein R3 is piperidin-1-yl or
pyrrolidin- 1-yl, said piperidin- 1-yl and pyrrolidin-
1-yl being optionally substituted by hydroxyl Q-6
alkyl or hydroxy. 8. The compounds according to any
one of claims 1 to 7, wherein R3 is pyrrolidin- 1- yl,
2-hydroxymethyl-pyrrolidin-l-yl or
4-hydroxy-piperidin-l-yl.9. The compounds according to
any one of claims 1to 8, wherein is 4-pyrrolidin-
1-yl-piperidin- 1-yl, 4-(2-hydroxymethyl-pyrrolidin- 1
piperidin-1-yl or 4-hydroxy-[l,4']bipiperidinyl-r-yl.
10. The compounds according to any one of claims 1to
9, wherein R1 is halogen or C1 alkyl and R2 is
hydrogen, hydroxy, halogen, C1 alkyl, optionally
substituted heteroaryl, heteroalkoxy or cyclopropyl.
11. The compounds according to any one of claims 1to
10, wherein R1 is fluorine or methyl and R2 is
hydrogen, hydroxy, fluorine, methyl, pyrimidinyl,
pyridinyl, hydroxyethoxy or cyclopropyl. 12. The
compounds according to any one of claims 1to 10,
wherein R1 is C1 alkyl and R2 is hydrogen, d-6 alkyl
or cyclopropyl. 13. The compounds according to claim
12, wherein R1 is methyl and R2 is methyl or
cyclopropyl. 14. The compounds according to any one of
claims 1to 13, wherein X1 is C-R4 and X2 and X3 are
C-R5. 15. The compounds according to any one of claims
1to 14, wherein X1 is C-R4 and X2 and X3 are C-R5, in
which R4 is phenyl substituted by halo C1 alkyl or
halo C1 alkyoxy and R5 is hydrogen. 16. The compounds
according to any one of claims 1to 13, wherein X2 is
C-R4 and both X1 and X3 are N or C-R5. 17. The
compounds according to any one of claims 16, wherein
X2 is C-R4 and both X1 and X3 are N or C-R5, wherein
R4 is phenyl or pyridyl, said phenyl and pyridyl being
substituted by halo C1 alkyl or halo C1 alkyoxy and R5
is hydrogen. 18. The compounds according to claim 1,
which
is(3,5-Dimethyl-3'-trifluoromethoxy-biphenyl-4-yl)-(4-
pyrrolidin-l-yl-piperidin-l-yl)- methanone,
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyr
rolidin-l-yl-piperidin-l-yl)- methanone,
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-[4-((S
)-2-hydroxymethyl-pyrrolidin-lyl) -piperidin- 1-yl]
-methanone,
[2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-3-yl)-pheny
l]-[4-((S)-2-hydroxymethylpyrrolidin- 1-yl)
-piperidin- 1-yl] -methanone,
[4-Cyclopropyl-6-methyl-2-(3-trifluoromethyl-phenyl)-p
yrimidin-5-yl]-(4-pyrrolidin-lyl- piperidin-1-yl)
-methanone,
(3,5-Dimethyl-3'-trifluoromethyl-biphenyl-4-yl)-(4-hyd
roxy-[l,4']bipiperidinyl-r-yl)- methanone,
[2,4-Dimethyl-6-(3-trifluoromethyl-phenyl)-pyridin-3-y
l]-(4-pyrrolidin-l -yl-piperidin- 1-yl) -methanone,
(3,5-Difluoro-3'-trifluoromethyl-biphenyl-4-yl)-(4-pyr
rolidin-l -yl-piperidin-1-yl) - methanone,
(5-Methyl-3-pyrimidin-5-yl-3'-trifluoromethyl-biphenyl
-4-yl)-(4-pyrrolidin-l-ylpiperidin- 1-yl) -methanone,
(5-Methyl-3-pyridin-3-yl-3'-trifluoromethyl-biphenyl-4
-yl)-(4-pyrrolidin-l-ylpiperidin- 1-yl) -methanone, 



[2-Hydroxy-4-methyl-6-(3-trifluoromethyl-phenyl)-pyrid
in-3-yl]-(4-pyrrolidin-l-ylpiperidin- 1-yl)
-methanone;
4-Methyl-3-(4-pyrrolidin-l-yl-piperidine-l-carbonyl)-6
-(3- trifluoromethyl-phenyl) -lff-pyridin-2-one, or
[2-(2-Hydroxy-ethoxy)-4-methyl-6-(3-trifluoromethyl-ph
enyl)-pyridin-3-yl]-(4- pyrrolidin- 1-yl-piperidin-
1-yl) -methanone. 19. Aprocess for manufacturing
compounds of formula (I)(D comprising a step of
reacting compounds of formula (ID with compounds of
formula (in) , wherein , m, R1, R2, R3, X1, X2 and X3
are as defined in claim 1. 20. Pharmaceutical
compositions comprising a compound according to any of
claims 1-18 and a pharmaceutically acceptable
excipient. 21. The compounds according to any of
claims 1-18 for use as therapeutic active substances.
22. The compounds according to any of claims 1-18 for
use as therapeutic active substances for the treatment
and/or prophylaxis of diseases treatable by a CCR-2
receptor antagonist, CCR-3 receptor antagonist or
CCR-5 receptor antagonist.23. Use of compounds
according to any of claims 1-18 for the preparation of
medicaments for the therapeutic and/or prophylactic
treatment of diseases treatable by a CCR-2 receptor
antagonist, CCR-3 receptor antagonist or CCR-5
receptor antagonist. 24. The use according to claim
23, wherein the disease is 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
or asthma. 25. The invention as hereinbefore defined,
particularly with reference to the new compounds,
intermediates, medicaments, uses and processes. 


