
Case 23919 NOVEL 2-AMINOOXAZOLINES AS TAARl LIGANDS
The invention relates to the use of compounds of
formula wherein R1 is hydrogen, deuterium, tritium,
lower alkyl, lower alkoxy, lower alkyl substituted by
halogen, lower alkoxy substituted by halogen, halogen,
phenyl optionally substituted by halogen, or is
phenyloxy, benzyl, benzyloxy, -COO-lower alkyl, -O-(CH
2)o-O-lower alkyl, NH-cycloalkyl, cycloalkyl or
tetrahydropyran-4-yloxy, wherein the substituents for
n> 1 may be the same or different; X is a bond, -CHR-,
-CHRCHR'-, -OCH 2-, -CH2OCHR-, -CH2CH2CH2-, -SCH2-,
-S(O) 2CH2-, -CH2SCH2-, -CH2N(R)CH 2-,
-cycloalkyl-CH2- or SiRR'-CH2-; R/R' may be
independently from each other hydrogen, lower alkyl or
lower alkyl substituted by halogen; R2 is hydrogen,
phenyl or lower alkyl; Y is phenyl, naphthyl,
thiophenyl, pyridinyl, cycloalkyl,
1,2,3,4-tetrahydronaphthalen- 2-yl,
2,3-dihydrobenzo[l,4]dioxin-6-yl or
benzo[l,3]dioxol-5-yl; n is O, 1, 2 or 3; o is 2 or 3;
or to a pharmaceutically suitable acid addition salt
for the manufacture of medicaments for the treatment
of diseases related to the biological function of the
trace amine associated receptors, which diseases are
depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder,
stress-related disorders, psychotic disorders,
schizophrenia, neurological diseases, Parkinson's
disease, neurodegenerative Pop/26.1 1.2007disorders,
Alzheimer's disease, epilepsy, migraine, substance
abuse and metabolic disorders, eating disorders,
diabetes, diabetic complications, obesity,
dyslipidemia, disorders of energy consumption and
assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and
circadian rhythm, and cardiovascular disorders. The
invention includes all racemic mixtures, all their
corresponding enantiomers and/or optical isomers. In
addition, all tautomeric forms of compounds of formula
I are also encompassed by the present invention.
2-Aminooxazolines are described in the literature as
hypertensive agents with good affinity to the
adrenergic receptor or as intermediates in processes
for preparation of pharmaceutical active agents, for
example in EP 0 167 459, US 4,31 1,840, DE 2,253, 555,
Tetrahedron (2001), 57(1), 195 - 200 or in Bioorganic
and Medicinal Chemistry Letters (2004), 14(2),
313-316. It has now been found that the compounds of
formula I have a good affinity to the trace amine
associated receptors (TAARs), especially for TAARl.
The compounds may be used for the treatment of
depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder (ADHD),
stress-related disorders, psychotic disorders such as
schizophrenia, neurological diseases such as
Parkinson's disease, neurodegenerative disorders such
as Alzheimer's disease, epilepsy, migraine,
hypertension, substance abuse and metabolic disorders
such as eating disorders, diabetes, diabetic
complications, obesity, dyslipidemia, disorders of
energy consumption and assimilation, disorders and
malfunction of body temperature homeostasis, disorders
of sleep and circadian rhythm, and cardiovascular
disorders. Some of the physiological effects (i.e.
cardiovascular effects, hypotension, induction of
sedation) which have been reported for compounds which
may bind to adrenergic receptors (WO02/076950,
WO97/12874 or EP 0717 037) may be considered to be
undesirable side effects in the case of medicaments
aimed at treating diseases of the central nervous
system as described above. Therefore it is desirable
to obtain medicaments having selectivity for the TAARl
receptor vs adrenergic receptors. Objects of the
present invention show selectivity for TAARl receptor
over adrenergic receptors,in particular good
selectivity vs the human and rat alpha 1 and alpha2
adrenergic receptors. The classical biogenic amines
(serotonin, norepinephrine, epinephrine, dopamine,
histamine) play important roles as neurotransmitters
in the central and peripheral 



nervous system [I]. Their synthesis and storage, as
well as their degradation and reuptake after release
are tightly regulated. An imbalance in the levels of
biogenic amines is known to be responsible for the
altered brain function under many pathological
conditions [2- 5]. A second class of endogenous amine
compounds, the so-called trace amines (TAs)
significantly overlap with the classical biogenic
amines regarding structure, metabolism and subcellular
localization. The TAs include p-tyramine,
b-phenylethylamine, tryptamine and octopamine, and
they are present in the mammalian nervous system at
generally lower levels than classical biogenic amines
[6] . Their dysregulation has been linked to various
psychiatric diseases like schizophrenia and depression
[7] and for other conditions like attention deficit
hyperactivity disorder, migraine headache, Parkinson's
disease, substance abuse and eating disorders [8,9].
For a long time, TA-specific receptors had only been
hypothesized based on anatomically discrete
high-affinity TA binding sites in the CNS of humans
and other mammals [10,11]. Accordingly, the
pharmacological effects of TAs were believed to be
mediated through the well known machinery of classical
biogenic amines, by either triggering their release,
inhibiting their reuptake or by "crossreacting" with
their receptor systems [9,12,13]. This view changed
significantly with the recent identification of
several members of a novel family of GPCRs, the trace
amine associated receptors (TAARs) [7,14]. There are 9
TAARgenes in human (including 3 pseudogenes) and 16
genes in mouse (including 1 pseudogene). The TAARgenes
do not contain introns (with one exception, TAAR2
contains 1 intron) and are located next to each other
on the same chromosomal segment. The phylogenetic
relationship of the receptor genes, in agreement with
an in-depth GPCR pharmacophore similarity comparison
and pharmacological data suggest that these receptors
form three distinct subfamilies [7,14]. TAARl is in
the first subclass of four genes (TAARl- 4) highly
conserved between human and rodents. TAs activate
TAARl via Gas. Dysregulation of TAs was shown to
contribute to the aetiology of various diseases like
depression, psychosis, attention deficit hyperactivity
disorder, substance abuse, Parkinson's disease,
migraine headache, eating disorders,- A - metabolic
disorders and therefore TAARl ligands have a high
potential for the treatment of these diseases.
Therefore, there is a broad interest to increase the
knowledge about trace amine associated receptors.
References used: 1 Deutch, A.Y. and Roth, R.H. (1999)
Neurotransmitters. In Fundamental Neuroscience (2nd
edn) (Zigmond, MJ., Bloom, F.E., Landis, S.C ,
Roberts, J.L, and Squire, L.R., eds.), pp. 193-234,
Academic Press; 2 Wong, M.L. and Licinio, J. (2001)
Research and treatment approaches to depression. Nat.
Rev. Neurosci. 2, 343-351; 3 Carlsson, A. et al.
(2001) Interactions between monoamines, glutamate, and
GABA in schizophrenia: new evidence. Annu. Rev.
Pharmacol. Toxicol. 41, 237-260; 4 Tuite, P. and Riss,
J. (2003) Recent developments in the pharmacological
treatment of Parkinson's disease. Expert Opin.
Investig. Drugs 12, 1335-1352, 5 Castellanos, F.X. and
Tannock, R. (2002) Neuroscience of attentiondeficit/
hyperactivity disorder: the search for endophenotypes.
Nat. Rev. Neurosci. 3, 617-628; 6 Usdin, Earl;
Sandler, Merton; Editors. Psychopharmacology Series,
Vol. 1: Trace Amines and the Brain. [Proceedings of a
Study Group at the 14th Annual Meeting of the American
College of Neuropsychoparmacology, San Juan, Puerto
Rico] (1976); 7 Lindemann, L. and Hoener, M. (2005) A
renaissance in trace amines inspired by a novel GPCR
family. Trends in Pharmacol. ScL 26, 274-281; 8
Branchek, T.A. and Blackburn, T.P. (2003) Trace amine
receptors as targets for novel therapeutics: legend,
myth and fact. Curr. Opin. Pharmacol. 3, 90-97; 9
Premont, R.T. et al. (2001) Following the trace of
elusive amines. Proc. Natl. Acad. Sd. U. S. A . 98,
9474-9475; 10 Mousseau, D.D. and Butterworth, R.F.
(1995) A high-affinity [3H] tryptamine 



binding site in human brain. Prog. Brain Res. 106,
285-291; 11 McCormack, J.K. et al. (1986)
Autoradiographic localization of tryptamine binding
sites in the rat and dog central nervous system. / .
Neurosci. 6, 94-101; 12 Dyck, L.E. (1989) Release of
some endogenous trace amines from rat striatal slices
in the presence and absence of a monoamine oxidase
inhibitor. Life Sd. 44, 1149- 1156;13 Parker, E.M. and
Cubeddu, L.X. (1988) Comparative effects of
amphetamine, phenylethylamine and related drugs on
dopamine efflux, dopamine uptake and mazindol binding.
/ . Pharmacol. Exp. Ther. 245, 199-210; 14 Lindemann,
L. et al. (2005) Trace amine associated receptors form
structurally and functionally distinct subfamilies of
novel G protein-coupled receptors. Genomics 85,
372-385. Objects of the present invention are the use
of compounds of formula I and their pharmaceutically
acceptable salts for the manufacture of medicaments
for the treatment of diseases related to the
biological function of the trace amine associated
receptors, new specific compounds falling into the
scope of formula I, their manufacture and medicaments
based on a compound in accordance with the invention
in the control or prevention of illnesses such as
depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder,
stress-related disorders, psychotic disorders such as
schizophrenia, neurological diseases such as
Parkinson's disease, neurodegenerative disorders such
as Alzheimer's disease, epilepsy, migraine, substance
abuse and metabolic disorders such as eating
disorders, diabetes, diabetic complications, obesity,
dyslipidemia, disorders of energy consumption and
assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and
circadian rhythm, and cardiovascular disorders. The
preferred indications using the compounds of the
present invention are depression, psychosis,
Parkinson's disease, anxiety and attention deficit
hyperactivity disorder (ADHD). As used herein, the
term "lower alkyl" denotes a saturated straight- or
branchedchain group containing from 1 to 7 carbon
atoms, for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, 2-butyl, t-butyl and the like.
Preferred alkyl groups are groups with 1 - 4 carbon
atoms. As used herein, the term "lower alkoxy" denotes
a group wherein the alkyl residue is as defined above
and which is attached via an oxygen atom. As used
herein, the term "lower alkyl substituted by halogen"
denotes an alkyl group as defined above, wherein at
least one hydrogen atom is replaced by halogen, for
example CF3, CHF2, CH2F, CH2CF3, CH2CH2CF3, CH2CF2CF3
and the like. The term "halogen" denotes chlorine,
iodine, fluorine and bromine.The term "cycloalkyl" is
an alkylene ring, containing from 3 to 6 carbon ring
atoms. The term "pharmaceutically acceptable acid
addition salts" embraces salts with inorganic and
organic acids, such as hydrochloric acid, nitric acid,
sulfuric acid, phosphoric acid, citric acid, formic
acid, fumaric acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic acid,
p-toluenesulfonic acid and the like. The compounds
mentioned below are specific novel and preferred for
the uses as described above. Preferred compounds of
formula I are those, wherein X is a bond. Preferred
compounds of this group of formula I are those,
wherein Y is phenyl, substituted by one or more
halogen atoms: R1 is halogen, for n> 1 the halogen
atom may be the same or different; R2 is hydrogen,
phenyl or lower alkyl; n is 1, 2 or 3; or a
pharmaceutically suitable acid addition salt, for
example
(S)-4-(2-chloro-phenyl)-4,5-dihydro-oxazol-2-ylamine
(RS)-4-(4-chloro-phenyl)-4,5-dihydro-oxazol-2-ylamine
(RS)-4-(2,4-difluoro-phenyl)-4,5-dihydro-oxazol-2-ylam
ine
(S)-4-(2,3-difluoro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(RS)-4-(3,4-dichlorophenyl)-4,5-dihydro-oxazol-2-ylami
ne
(RS)-4-(2,5-difluoro-phenyl)-4,5-dihydro-oxazol-2-ylam
ine
(RS)-4-(2,3,4-trifluoro-phenyl)-4,5-dihydro-oxazol-2-y
lamine
(RS)-4-(3-chloro-2-fluoro-phenyl)-4,5-dihydro-oxazol-2
-ylamine 



(RS)-4-(5-chloro-2-fluoro-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(RS)-4-(4-bromo-phenyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(3-bromo-2,4-difluoro-phenyl)-4,5-dihydro-oxazol
-2-ylamine
(S)-4-(2,4-difluoro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-(3,4-dichloro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne(S)-4-(2,5-difluoro-phenyl)-4,5-dihydro-oxazol-2-yla
mine
(S)-4-(4-bromo-phenyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(2,4,5-trifluoro-phenyl)-4,5-dihydro-oxazol-2-yl
amine
(S)-4-(3-chloro-2-fluoro-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(2,3,5-trifluoro-phenyl)-4,5-dihydro-oxazol-2-yl
amine
(S)-4-(3,4-dichloro-phenyl)-4-methyl-4,5-dihydro-oxazo
l-2-ylamine
(S)-4-(4-chloro-phenyl)-4-methyl-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(3,4-difluoro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-(2,3-dichloro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-(4-chloro-phenyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(3,4,5-trifluoro-phenyl)-4,5-dihydro-oxazol-2-yl
amine
(S)-4-(3-chloro-4-fluoro-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(4-chloro-3-fluoro-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(3,5-difluoro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-(3-chloro-5-fluoro-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(2-chloro-phenyl)-4-methyl-4,5-dihydro-oxazol-2-
ylamine
(RS)-4-(3-chloro-phenyl)-4,5-dihydro-oxazol-2-ylamine
(RS)- 4-(3-bromo-phenyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(2,5-difluoro-phenyl)-4-methyl-4,5-dihydro-oxazo
l-2-ylamine (RS)-
4-(3-fluoro-phenyl)-4,5-dihydro-oxazol-2-ylamine (RS)-
4-(3,5-dichloro-phenyl)-4,5-dihydro-oxazol-2-ylamine
(+)-(S)-4-(5-chloro-2-fluoro-phenyl)-4,5-dihydro-oxazo
l-2-ylamine
(+)-(S)-4-(3-chloro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-(2-fluoro-phenyl)-4-methyl-4,5-dihydro-oxazol-2-
ylamine
(+)-(S)-4-(3-bromo-phenyl)-4,5-dihydro-oxazol-2-ylamin
e
(+)-(S)-4-(3-fluoro-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(+)-(S)-4-(3,5-dichloro-phenyl)-4,5-dihydro-oxazol-2-y
lamine
(S)-4-(2,4-difluoro-phenyl)-4-methyl-4,5-dihydro-oxazo
l-2-ylamine
(RS)-4-methyl-4-(2,3,5-trifluoro-phenyl)-4,5-dihydro-o
xazol-2-ylamine
(S)-4-(4-bromo-phenyl)-4-methyl-4,5-dihydro-oxazol-2-y
lamine
(RS)-4-(2,4-dichloro-phenyl)-4,5-dihydro-oxazol-2-ylam
ine
(S)-4-(4-chloro-3-fluoro-phenyl)-4-methyl-4,5-dihydro-
oxazol-2-ylamine
(RS)-4-(2-bromo-phenyl)-4,5-dihydro-oxazol-2-ylamine
(RS)-4-methyl-4-(2,4,5-trifluoro-phenyl)-4,5-dihydro-o
xazol-2-ylamine
(RS)-4-(4-bromo-3-fluoro-phenyl)-4,5-dihydro-oxazol-2-
ylamine(RS)-4-(2,5-dichloro-phenyl)-4,5-dihydro-oxazol
-2-ylamine
(+)-(S)-4-(2-bromo-phenyl)-4,5-dihydro-oxazol-2-ylamin
e
(S)-4-(3-chloro-5-fluoro-phenyl)-4-methyl-4,5-dihydro-
oxazol-2-ylamine
(RS)-4-methyl-4-(2,3,4-trifluoro-phenyl)-4,5-dihydro-o
xazol-2-ylamine
(S)-4-(5-chloro-2-fluoro-phenyl)-4-methyl-4,5-dihydro-
oxazol-2-ylamine
(RS)-4-methyl-4-(4-chloro-2,5-difluoro-phenyl)-4,5-dih
ydro-oxazol-2-ylamine
(RS)-4-methyl-4-(3,4,5-trifluoro-phenyl)-4,5-dihydro-o
xazol-2-ylamine
(S)-4-(3-chloro-4-fluoro-phenyl)-4-methyl-4,5-dihydro-
oxazol-2-ylamine
(S)-4-(4-chloro-2,5-difluoro-phenyl)-4-methyl-4,5-dihy
dro-oxazol-2-ylamine
(RS)-4-(4-bromo-2-chloro-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(RS)-4-(2,4-dichloro-phenyl)-4-methyl-4,5-dihydro-oxaz
ol-2-ylamine
(-)-(R)-4-(2,4-dichloro-phenyl)-4,5-dihydro-oxazol-2-y
lamine
(+)-(S)-4-(2,4-dichloro-phenyl)-4,5-dihydro-oxazol-2-y
lamine
(+)-(S)-4-(2,5-dichloro-phenyl)-4,5-dihydro-oxazol-2-y
lamine
(RS)-4-(2,5-dichloro-phenyl)-4-methyl-4,5-dihydro-oxaz
ol-2-ylamine
(+)-(S)-4-(2,3,4-trifluoro-phenyl)-4,5-dihydro-oxazol-
2-ylamine
(S)-4-methyl-4-(3,4,5-trifluoro-phenyl)-4,5-dihydro-ox
azol-2-ylamine
(RS)-4-(3-chloro-2-fluoro-phenyl)-4-methyl-4,5-dihydro
-oxazol-2-ylamine
(S)-4-(4-chloro-phenyl)-4-ethyl-4,5-dihydro-oxazol-2-y
lamine
(-)-(R)-4-(4-bromo-2-chloro-phenyl)-4,5-dihydro-oxazol
-2-ylamine 



(+)-(S)-4-(4-bromo-2-chloro-phenyl)-4,5-dihydro-oxazol
-2-ylamine
(RS)-4-(2-chloro-4-fluoro-phenyl)-4-methyl-4,5-dihydro
-oxazol-2-ylamine
(+)-(S)-4-(4-bromo-3-fluoro-phenyl)-4,5-dihydro-oxazol
-2-ylamine
(RS)-4-(4-bromo-3-chloro-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(3,4-dichloro-phenyl)-4-ethyl-4,5-dihydro-oxazol
-2-ylamine
(+)-(S)-4-(4-bromo-3-chloro-phenyl)-4,5-dihydro-oxazol
-2-ylamine
(RS)-4-(4-bromo-2-fluoro-phenyl)-4,5-dihydro-oxazol-2-
ylamine or
(S)-4-(4-bromo-2-fluoro-phenyl)-4,5-dihydro-oxazol-2-y
lamine. Further preferred compounds from this group
are those, wherein Yis phenyl substituted by CH3, CF3,
OCH3, OCF3 or OCH2-phenyl, I-BR1 is CH3, CF3, OCH3,
OCF3 or OCH2-phenyl; R2 is hydrogen, phenyl or lower
alkyl; n is 1, 2 or 3; or a pharmaceutically suitable
acid addition salt, for example the following
compounds
(RS)-4-(2-trifluoromethyl-phenyl)-4,5-dihydro-oxazol-2
-ylamine (RS)-4-o-tolyl-4,5-dihydro-oxazol-2-ylamine
(RS)-4-(4-trifluoromethoxy-phenyl)-4,5-dihydro-oxazol-
2-ylamine
(RS)-4-(4-methoxy-3-methyl-phenyl)-4,5-dihydro-oxazol-
2-ylamine (S)-4-o-tolyl-4,5-dihydro-oxazol-2-ylamine
(RS)-4-(4-benzyloxy-phenyl)-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-(2-trifluoromethyl-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-(4-methoxy-3-methyl-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(S)-4-methyl-4-(4-trifluoromethyl-phenyl)-4,5-dihydro-
oxazol-2-ylamine
(S)-4-(3-trifluoromethyl-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(S)-4-methyl-4-p-tolyl-4,5-dihydro-oxazol-2-ylamine
(S)-4-methyl-4-(3-trifluoromethyl-phenyl)-4,5-dihydro-
oxazol-2-ylamine
(RS)-4-(4-methoxy-2-trifluoromethyl-phenyl)-4,5-dihydr
o-oxazol-2-ylamine
(+)-(S)-4-(4-methoxy-2-trifluoromethyl-phenyl)-4,5-dih
ydro-oxazol-2-ylamine Further preferred compounds from
this group are those, wherein Yis phenyl substituted
by phenyl, which is optionally substituted by halogen:
R2 is hydrogen, phenyl or lower alkyl; or a
pharmaceutically suitable acid addition salt, for
example the following compounds
(RS)-4-biphenyl-4-yl-4,5-dihydro-oxazol-2-ylamine
(S)-4-biphenyl-4-yl-4,5-dihydro-oxazol-2-ylamine or
(RS)-4-(4'-chloro-biphenyl-4-yl)-4,5-dihydro-oxazol-2-
ylamine. Further preferred compounds from this group
are those, wherein Yis phenyl substituted by halogen
and CF3, halogen and CH3, halogen and cycloalkyl or by
halogen and OCH3,R1 is halogen and CF3, or is halogen
and CH3, or is halogen and cycloalkyl, or is halogen
and OCH3; R2 is hydrogen, phenyl or lower alkyl; n is
1, 2 or3; or a pharmaceutically suitable acid addition
salt, for example the following compounds
(RS)-4-(3-chloro-4-methoxyphenyl)-4,5-dihydro-oxazol-2
-ylamine
(S)-4-(3-chloro-4-methoxy-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(S)-4-(2-fluoro-4-trifluoromethyl-phenyl)-4-methyl-4,5
-dihydro-oxazol-2-ylamine (RS)-
4-(4-fluoro-2-trifluoromethyl-phenyl)-4,5-dihydro-oxaz
ol-2-ylamine
(RS)-4-(5-chloro-2-trifluoromethyl-phenyl)-4,5-dihydro
-oxazol-2-ylamine
(RS)-4-(4-chloro-2-trifluoromethyl-phenyl)-4,5-dihydro
-oxazol-2-ylamine
(RS)-4-(4,5-dichloro-2-trifluoromethyl-phenyl)-4,5-dih
ydro-oxazol-2-ylamine
(+)-(S)-4-(4-chloro-2-trifluoromethyl-phenyl)-4,5-dihy
dro-oxazol-2-ylamine
(+)-(S)-4-(4,5-dichloro-2-trifluoromethyl-phenyl)-4,5-
dihydro-oxazol-2-ylamine
(-)-(R)-4-(4,5-dichloro-2-trifluoromethyl-phenyl)-4,5-
dihydro-oxazol-2-ylamine
(+)-(S)-4-(4-fluoro-2-trifluoromethyl-phenyl)-4,5-dihy
dro-oxazol-2-ylamine
(RS)-4-(5-fluoro-2-trifluoromethyl-phenyl)-4,5-dihydro
-oxazol-2-ylamine
(RS)-4-(5-fluoro-2-methyl-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(+)-(S)-4-(5-fluoro-2-trifluoromethyl-phenyl)-4,5-dihy
dro-oxazol-2-ylamine
(RS)-4-(4-chloro-3-methyl-phenyl)-4-methyl-4,5-dihydro
-oxazol-2-ylamine
(RS)-4-(5-chloro-2-methyl-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(RS)-4-(4-chloro-2-fluoro-5-methyl-phenyl)-4-methyl-4,
5-dihydro-oxazol-2-ylamine 



(S)-4-(4-chloro-3-methyl-phenyl)-4-methyl-4,5-dihydro-
oxazol-2-ylamine
(RS)-4-(4-bromo-2-trifluoromethyl-phenyl)-4,5-dihydro-
oxazol-2-ylamine
(S)-4-(4-chloro-2-fluoro-5-methyl-phenyl)-4-methyl-4,5
-dihydro-oxazol-2-ylamine
(+)-(S)-4-(5-chloro-2-methyl-phenyl)-4,5-dihydro-oxazo
l-2-ylamine
(RS)-4-(4-fluoro-2-methyl-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(+)-(S)-4-(4-bromo-2-trifluoromethyl-phenyl)-4,5-dihyd
ro-oxazol-2-ylamine
(+)-(S)-4-(5-chloro-2-trifluoromethyl-phenyl)-4,5-dihy
dro-oxazol-2-ylamine
(RS)-4-(4-chloro-2-ethyl-phenyl)-4,5-dihydro-oxazol-2-
ylamine
(+)-(S)-4-(4-fluoro-2-methyl-phenyl)-4,5-dihydro-oxazo
l-2-ylamine(RS)-4-(3-chloro-4-methyl-phenyl)-4,5-dihyd
ro-oxazol-2-ylamine
(RS)-4-(4-chloro-2-cyclopropyl-phenyl)-4,5-dihydro-oxa
zol-2-ylamine.
(S)-4-(4-chloro-2-ethyl-phenyl)-4,5-dihydro-oxazol-2-y
lamine
(RS)-4-(3-fluoro-2-methyl-phenyl)-4,5-dihydro-oxazol-2
-ylamine
(S)-4-(4-chloro-2-cyclopropyl-phenyl)-4,5-dihydro-oxaz
ol-2-ylamine
(RS)-4-(3-fluoro-2-trifluoromethyl-phenyl)-4,5-dihydro
-oxazol-2-ylamine or
(S)-4-(3-chloro-4-methyl-phenyl)-4,5-dihydro-oxazol-2-
ylamine. - Preferred compounds of formula I are
further those, wherein X is CHR. Preferred compounds
from this group are those, wherein Y is phenyl: R1 is
halogen, CF3 or CH3, R2 is hydrogen, phenyl or lower
alkyl; R may be independently from each other
hydrogen, lower alkyl or lower alkyl substituted by
halogen; n is 1 or 2; or a pharmaceutically suitable
acid addition salt, for example the following
compounds
(S)-4-(2-chloro-benzyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(3-trifluoromethyl-benzyl)-4,5-dihydro-oxazol-2-
ylamine or
(RS)-4-(2-fluoro-5-methyl-benzyl)-4,5-dihydro-oxazol-2
-ylamine. - Preferred compounds of formula I are
further those, wherein X is CHRCHR'. Preferred
compounds from this group are those, wherein Y is
phenyl, R1 is hydrogen, lower alkyl, lower alkoxy,
lower alkyl substituted by halogen, lower alkoxy
substituted by halogen or is halogen, wherein the
substituents for n> 1may be the same or different;R/R'
may be independently from each other hydrogen, lower
alkyl or lower alkyl substituted by halogen; R2 is
hydrogen, phenyl or lower alkyl; n is 0, 1, 2 or 3; or
a pharmaceutically suitable acid addition salt, for
example the following compounds
(R)-4-phenethyl-4,5-dihydro-oxazol-2-ylamine
(S)-4-phenethyl-4,5-dihydro-oxazol-2-ylamine
(RS)-4-methyl-4-phenethyl-4,5-dihydro-oxazol-2-ylamine
(S)-4-methyl-4-phenethyl-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(4-fluoro-phenyl)-ethyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(4-fluoro-3-methoxy-phenyl)-ethyl]-4,5-dihydr
o-oxazol-2-ylamine
((S)-4-[2-(2,4-difluoro-phenyl)-ethyl]-4,5-dihydro-oxa
zol-2-ylamine
(S)-4-[2-(3,4-difluoro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-[2-(2-trifluoromethyl-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(2-fluoro-phenyl)-ethyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(3-fluoro-phenyl)-ethyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(3,5-difluoro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-(2-o-tolyl-ethyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(2-m-tolyl-ethyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-(2-p-tolyl-ethyl)-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(4-trifluoromethyl-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(3-trifluoromethyl-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine
(R)-4-[2-(3,4-dichloro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-[2-(3,4-dichloro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-[2-(4-chloro-2-fluoro-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(4-fluoro-3-trifluoromethyl-phenyl)-ethyl]-4,
5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-4,
5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3,5-dichloro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine 



(S)-4-[2-(2-chloro-4-fluoro-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(4-fluoro-3-methyl-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine (S)
-4-{2-[3-(l,l,2,2-tetrafluoro-ethoxy) -phenyl]
-ethyl}-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(2-fluoro-3-trifluoromethyl-phenyl)-ethyl]-4,
5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-bromo-phenyl)-ethyl]-4,5-dihydro-oxazol-2-
ylamine(S)-4-[2-(4-chloro-3-trifluoromethyl-phenyl)-et
hyl]-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-fluoro-4-trifluoromethoxy-phenyl)-ethyl]-4
,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(4-fluoro-3-trifluoromethoxy-phenyl)-ethyl]-4
,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(2,3-dichloro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine (S)-4-
[2-(3-chloro-4-trifluoromethoxy-phenyl)-ethyl]
-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(2-chloro-3-trifluoromethyl-phenyl)-ethyl]-4,
5-dihydro-oxazol-2-ylamine
(S)-4-(l-methyl-2-phenyl-ethyl)-4,5-dihydro-oxazol-2-y
lamine
(S)-4-[2-(2-fluoro-5-trifluoromethyl-phenyl)-ethyl]-4,
5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-fluoro-5-trifluoromethyl-phenyl)-ethyl]-4,
5-dihydro-oxazol-2-ylamine (S)-4-
[2-(2,5-bis-trifluoromethyl-phenyl)-ethyl]
-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(4-chloro-phenyl)-butyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-(2-phenyl-butyl)-4,5-dihydro-oxazol-2-ylamine
(S) -4- [2-(4-trifluoromethyl-phenyl) -propyl]
-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(4-trifluoromethyl-phenyl)-butyl]-4,5-dihydro
-oxazol-2-ylamine (S)-4-
[2-(3-trifluoromethyl-phenyl)-propyl]
-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-trifluoromethyl-phenyl)-butyl]-4,5-dihydro
-oxazol-2-ylamine (S) -4- [2-(3,5-difluoro-phenyl)
-propyl] -4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3,5-difluoro-phenyl)-butyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-[2-(4-fluoro-phenyl)-butyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(3,4-difluoro-phenyl)-butyl]-4,5-dihydro-oxaz
ol-2-ylamine (S) -4- [2-(2-fluoro-phenyl) -propyl]
-4,5-dihydro-oxazol-2-ylamine (S) -4-
[2-(3,4-dichloro-phenyl) -propyl]
-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3,4-dichloro-phenyl)-butyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-[2-(2-fluoro-phenyl)-butyl]-4,5-dihydro-oxazol-2
-ylamine (S)-4- [2-(2-chloro-phenyl)-ethyl]
-4-methyl-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-chloro-phenyl)-ethyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(4-chloro-phenyl)-ethyl]-4-methyl-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(3-chloro-phenyl)-ethyl]-4-methyl-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(4-fluoro-phenyl)-ethyl]-4-methyl-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(4-chloro-phenyl)-ethyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(2-chloro-phenyl)-ethyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(3-chloro-phenyl)-butyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-((S)-2-phenyl-butyl)-4,5-dihydro-oxazol-2-ylamin
e
(S)-4-((R)-2-phenyl-butyl)-4,5-dihydro-oxazol-2-ylamin
e
(S)-4-[2-(2-chloro-6-fluoro-phenyl)-ethyl]-4,5-dihydro
-oxazol-2-ylamine(S)-4-[2-(2,4-dichloro-phenyl)-ethyl]
-4-methyl-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(2-bromo-phenyl)-ethyl]-4,5-dihydro-oxazol-2-
ylamine
(S)-4-[2-(2,5-dichloro-phenyl)-ethyl]-4,5-dihydro-oxaz
ol-2-ylamine
(S)-4-[2-(3-fluoro-phenyl)-butyl]-4,5-dihydro-oxazol-2
-ylamine
(S)-4-[2-(3-chloro-2-fluoro-phenyl)-butyl]-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(3-chloro-4-fluoro-phenyl)-butyl]-4,5-dihydro
-oxazol-2-ylamine
(S)-4-[2-(3-chloro-5-fluoro-phenyl)-butyl]-4,5-dihydro
-oxazol-2-ylamine or
(S)-4-[2-(5-chloro-2-fluoro-phenyl)-butyl]-4,5-dihydro
-oxazol-2-ylamine. - Preferred compounds of formula I
are further those, wherein X is OCH2. and Y is phenyl.
R1 is lower alkyl, lower alkyl substituted by halogen
or halogen, wherein the substituents for n> 1may be
the same or different; R2 is hydrogen, phenyl or lower
alkyl; n is 0, 1, 2 or 3; or a pharmaceutically
suitable acid addition salt, for example the following
compounds
(S)-4-(4-fluoro-phenoxymethyl)-4,5-dihydro-oxazol-2-yl
amine
(S)-4-(4-chloro-phenoxymethyl)-4,5-dihydro-oxazol-2-yl
amine
(S)-4-(3,4-dichloro-phenoxymethyl)-4,5-dihydro-oxazol-
2-ylamine
(S)-4-(3,5-dichloro-phenoxymethyl)-4,5-dihydro-oxazol-
2-ylamine
(S)-4-(4-bromo-phenoxymethyl)-4,5-dihydro-oxazol-2-yla
mine 



(S)-4-(3-chloro-phenoxymethyl)-4,5-dihydro-oxazol-2-yl
amine
(S)-4-(2,4-difluoro-phenoxymethyl)-4,5-dihydro-oxazol-
2-ylamine or
(S)-4-(2-fluoro-phenoxymethyl)-4,5-dihydro-oxazol-2-yl
amine. - Preferred compounds of formula I are further
those, wherein X is CH OCHR. Preferred compounds from
this group are those, wherein Y is phenyl:R1 is
hydrogen or halogen; n is 0 or 1; or a
pharmaceutically suitable acid addition salt, for
example the following compound
(S)-4-benzyloxymethyl-4,5-dihydro-oxazol-2-ylamine. -
Preferred compounds of formula I are further those,
wherein X is -(CH 2)3- Preferred compounds from this
group are those, wherein Yis phenyl, for example the
following compounds
(S)-4-(3-Phenyl-propyl)-4,5-dihydro-oxazol-2-ylamine
or
(R)-4-(3-Phenyl-propyl)-4,5-dihydro-oxazol-2-ylamine.
- Preferred compounds of formula I are further those,
wherein X is -SCH2-, -S(O)2CH2-, or -CH2SCH2-.
Preferred compounds from this group are those, wherein
Yis phenyl, for example the following compounds
(R)-4-phenylsulfanylmethyl-4,5-dihydro-oxazol-2-ylamin
e
(R)-4-benzenesulfonylmethyl-4,5-dihydro-oxazol-2-ylami
ne (R)
-4-benzylsulfanylmethyl-4,5-dihydro-oxazol-2-ylamine
or
(R)-4-(4-chloro-phenylsulfanylmethyl)-4,5-dihydro-oxaz
ol-2-ylamine. - Preferred compounds of formula I are
further those, wherein X is -CH2N(R)CH 2-,
cycloalkyl-CH2- or SiRR'-CH2-; Preferred compounds
from this group are those, wherein Yis phenyl, for
example the following compounds (S)-4-
[l-(4-chloro-phenyl)-cyclopropylmethyl]
-4,5-dihydro-oxazol-2-ylamine (S)-4-
[l-(4-chloro-phenyl)-cyclobutylmethyl]
-4,5-dihydro-oxazol-2-ylamine
(S)-4-(l-phenyl-cyclopropylmethyl)-4,5-dihydro-oxazol-
2-ylamine (S)-4- [(benzyl-ethyl-amino) -methyl]
-4,5-dihydro-oxazol-2-ylamine or (R) -4-
[(dimethyl-phenyl-silanyl) -methyl]
-4,5-dihydro-oxazol-2-ylamine.- Preferred compounds of
formula I are further those, wherein X is described
above and Y is naphthyl, pyridyl, cyclohexyl,
2,3-dihydrobenzo[l,4]dioxin or 1,2,3,4-
tetrahydronaphthalen. (RS) -4-(2,3-dihydro-benzo[ 1,4]
dioxin-6-yl)-4,5-dihydro-oxazol-2-ylamine
(RS)-4-naphthalen-2-yl-4,5-dihydro-oxazol-2-ylamine
(RS)-4-naphthalen-l-yl-4,5-dihydro-oxazol-2-ylamine
(R)-4-naphthalen-l-ylmethyl-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-naphthalen-l-ylmethyl-4,5-dihydro-oxazol-2-ylami
ne
(S)-4-naphthalen-2-ylmethyl-4,5-dihydro-oxazol-2-ylami
ne
(RS)-4-(l,2,3,4-tetrahydro-naphthalen-2-yl)-4,5-dihydr
o-oxazol-2-ylamine
(S)-4-naphthalen-2-yl-4,5-dihydro-oxazol-2-ylamine
(S)-4-[2-(3-fluoro-pyridin-4-yl)-ethyl]-4,5-dihydro-ox
azol-2-ylamine
(S)-4-[2-(6-trifluoromethyl-pyridin-2-yl)-ethyl]-4,5-d
ihydro-oxazol-2-ylamine (S)-4-
[2-(2-methyl-pyridin-4-yl)-ethyl]
-4,5-dihydro-oxazol-2-ylamine or
(S)-4-(2-cyclohexyl-ethyl)-4,5-dihydro-oxazol-2-ylamin
e. A further embodiment of the invention are compound
of formula wherein R1 is hydrogen, deuterium, tritium,
lower alkyl, lower alkoxy, lower alkyl substituted by
halogen, lower alkoxy substituted by halogen, halogen,
phenyl optionally substituted by halogen, or is
phenyloxy, benzyl, benzyloxy, or -COO-lower alkyl; X
is a bond, -CHR- Or -CHRCH 2-; R is hydrogen or lower
alkyl; R is hydrogen or lower alkyl; Y is aryl,
heteroaryl, l,2,3,4-tetrahydro-naphthalen-2-yl,
2,3-dihydrobenzo[l,4]dioxin-( yl or
benzo[l,3]dioxol-5-yl; n is 0, 1, 2 or 3; or
pharmaceutically suitable acid addition salt with the
exception of
(S)-4-phenyl-4,5-dihydro-oxazol-2-ylamine,
(R)-4-phenyl-4,5-dihydro-oxazol-2-ylamine,(S)-4-benzyl
-4,5-dihydro-oxazol-2-ylamine and 



(RS)-4-phenethyl-4,5-dihydro-oxazol-2-ylamine. The
present compounds of formula I and their
pharmaceutically acceptable salts can be prepared by
methods known in the art, for example, by processes
described below, which process comprises a) Reacting a
compound of formula with cyanogen bromide to a
compound of formula wherein the definitions are as
described above, or if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts. The preparation of compounds of
formula I of the present invention may be carried out
in sequential or convergent synthetic routes.
Syntheses of the compounds of the invention are shown
in the following schemes 1-9. The skills required for
carrying out the reaction and purification of the
resulting products are known to those skilled in the
art. The substituents and indices used in the
following description of the processes have the
significance given herein before unless indicated to
the contrary. In more detail, 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 reaction sequence is not
limited to the one displayed in schemes 1to 9,
however, depending on the starting materials and their
respective reactivity the sequence of reaction steps
can be freely altered. Starting materials are either
commercially available or can be prepared by methods
analogous to the methods given below, by methods
described in references cited in the description or in
the examples, or by methods known in the art. GENERAL
PROCEDURE Scheme 1Step A : Reduction of an acid group
(R' = H) can be effected by treatment with LiAlH4,
BH3-THF, BH3-Me2S complex in the presence of
BF3-etherate or Red-Al in a solvent such as
1,2-dimethoxyethane, THF, diethylether or toluene at
r.t. -> reflux for 1 - 24 hrs. Alternatively,
reduction of an acid group (R' = H) can be effected by
treatment with LiBH4 in the presence of MesSiCl in a
solvent such as methanol at 0 0C -> r.t. for 1 - 24
hrs. Reduction of an ester group (R' = methyl or
ethyl) can be effected by treatment with LiAlH4,
LiBH4, NaBH4 or Red-Al in a suitable solvent such as
1,2-dimethoxyethane, THF, diethylether, toluene, MeOH
or EtOH at -78C -> reflux for 1 - 24 hrs. Preferred
conditions for acids and esters are LiAlH4 in THF at
r.t. overnight, or LiBH4/Me 3SiCl in methanol at 0 0C
-> r.t. overnight. Step B: Cyclisation of the
aminoalcohol to the corresponding 2-aminooxazoline can
be accomplished by treatment with cyanogen bromide in
THF as solvent and K2CO3 as base at r.t. overnight, or
by treatment with cyanogen bromide in methanol as
solvent and sodium acetate as base at 0 0C to r.t.
overnight.Scheme 2 of Step A : Wittig reaction between
Garner's aldehyde IV and a benzyl-substituted
phosphonic acid diethyl ester V can be accomplished by
using a base such as NaH, KOtBu, NaOMe, NaOEt, n-BuLi,
LiHMDS, NaHMDS, KHMDS, LDA in a solvent such as THF,
dioxane, acetonitrile, 1,2-dimethoxyethan, DMF,
benzene, toluene or mixtures thereof at temperatures
from -78C - 800C for 15 min - 8 hrs and if appropriate
optional addition of a crown ether for ylide
generation and then condensing the ylide with the
carbonyl compound in the same solvent at temperature
between 0 and 800C for 1- 24 hrs. Alternatively, the
base, the carbonyl compound and the base and the
optional crown ether can be added to the reaction
mixture at the same time without preformation of the
ylide at temperatures from -78C - 800C. Preferred
conditions are ylide formation at 00C using n-buthyl
lithium solution in hexane as base and
1,2-dimethoxyethane as solvent, reacting the
phosphonic acid ester for 5 min at 00C, and then
condensation with the carbonyl component at reflux
overnight. Step B : Reduction of the alkene can be
effected by hydrogenation with hydrogen under normal
or elevated pressure or by transfer hydrogenation
using ammonium formiate or cyclohexadiene as hydrogen
source with a catalyst such as Ptq 2, Pd-C or Raney
nickel in solvents such as MeOH, EtOH, H2O, dioxane,
THF, HOAc, EtOAc CH2Cl2, CHCl3, DMF 



or mixtures thereof. Alternatively, the reduction of
the alkene can be effected byMg in MeOH or by LiAlH4
in THF or diethylether. Preferred conditions are
hydrogenation in the presence of Pd/C as catalyst with
EtOH as solvent.Step C. Simultaneous cleavage of the
amino alcohol protecting groups can be effected with a
mineral acid such as HCl, H2SCU or H3PO4 or an organic
acid such as CF3COOH, CHCl COOH, HOAc or
p-toluonesulfonic acid in a solvent such as CH2Cl ,
CHCI3, THF, MeOH, EtOH or H2O at Oto 6O0C. Preferred
conditions are 2N HCl in EtOH at reflux for 1 -3 hrs
or 4N HCl in dioxane at r.t. overnight. Step D:
Cyclisation of the amino alcohol to the corresponding
2-aminooxazoline can be accomplished by treatment with
cyanogen bromide in THF as solvent and K2Cq 3as base
at r.t. overnight, or by treatment with cyanogen
bromide in methanol as solvent and sodium acetate as
base at O0C to r.t. overnight. Scheme 3 'Garner's
alcohol' Step A. The synthesis of the Julia reagent
(benzothiazole-2-sulfonyl derivative) IX from
'Garner's alcohol' VIII was accomplished as described
in literature (Dandanpani, S. et al., Journal of
Organic Chemistry 2005, 70(23), 9447). Step B : Julia
reaction between an Y-aldehyde or ketone and and the
benzothiazole sulfonyl compound can be accomplished by
using a base such as LiHMDS, NaHMDS, KHMDS, LDA,
KOtBu, DBU in a solvent such as THF, diethyl ether,
1,2- dimethoxyethane, dichloromethane, DMF or mixtures
thereof at temperatures from - 10O0C - r.t. for 15 min
- 8 hrs for anion generation and then condensing the
ylide withthe carbonyl compound in the same solvent at
temperatures between -1000C and r.t. for 1 - 24 hrs.
Preferred conditions are anion generation with LiHMDS
at -78C in THF and subsequent condensation with the
carbonyl component under the same conditions. Step C :
Simultaneous cleavage of the amino alcohol protecting
groups can be effected with a mineral acid such as
HCl, H2SCU or H3PO4 or a organic acid such as CF3COOH,
CHCl COOH, HOAc or p-toluonesulfonic acid in a solvent
such as CH2Cl , CHCI3, THF, MeOH, EtOH or H2O at Oto
6O0C. Preferred conditions are 2N HCl in EtOH at
reflux for 1 -3 hrs or 4N HCl in dioxane at r.t.
overnight. Step D: Cyclisation of the amino alcohol to
the corresponding 2-aminooxazoline can be accomplished
by treatment with cyanogen bromide in THF as solvent
and K2Cq 3as base at r.t. overnight, or by treatment
with cyanogen bromide in methanol as solvent and
sodium acetate as base at O0C to r.t. overnight.
Scheme 4 ' Step A : Mitsunobu reaction of 'Garner's
alcohol' VIII with phenol derivatives X or thiophenol
derivatives X can be accomplished by using a phosphine
such as triphenylphosphine and an azodicarboxylate
reagent such as
diethylazodicarboxylate,diisopropylazodicarboxylate,
or di-tert-butylazodicarboxylate in a solvent such as
THF at temperatures from 50 0C - 70 0C for 1- 18 hrs.
Preferred conditions are triphenylphosphine and
di-tert-butylazodicarboxylate in THF at 60 0C for 16
h. Step B : Simultaneous cleavage of the amino alcohol
protecting groups can be effected with a mineral acid
such as HCl, H2SCU or H3PO4 or a organic acid such as
CF3COOH, CHCl COOH, HOAc or p-toluonesulfonic acid in
a solvent such as CH2Cl , CHCI3, THF, MeOH, EtOH or
H2O at 0 to 6O0C. Preferred conditions are 2N HCl in
EtOH at reflux for 1 -3 hrs or 4N HCl in dioxane at
r.t. overnight. Step C: Cyclisation of the amino
alcohol to the corresponding 2-aminooxazoline can be
accomplished by treatment with cyanogen bromide in THF
as solvent and K2Cq 3as base at r.t. overnight, or by
treatment with cyanogen bromide in methanol as solvent
and sodium acetate as base at 0 0C to r.t. overnight.
Scheme 5Garner's aldehyde Step A : Conversion of
Garner's aldehyde IV to the dibromo-alkene derivative
XII can be accomplished by using a brominating agent
such as carbon tetrabromide in the presence of a
phosphine such as triphenylphosphine in a chlorinated
solvent such as 



dichloromethane at temperatures between 0 0C and room
temperature. Step B : Suzuki reaction of
dibromo-alkene derivative XII with an arylboronic acid
XIII can be accomplished using a palladium catalyst
such as tris(dibenzylideneacetone)dipalladium (0) in
the presence of a phosphine such as tris(2-
furyl)phosphine and a base such as aqueous sodium
carbonate in a solvent such as THF, dioxane,
1,2-dimethoxyethan, DMF, benzene, toluene or mixtures
thereof at temperatures from 50 0C - 1000C for 1- 18
hrs. Step C : Negishi reaction of bromo-alkene
derivative XIV with a dialkylzinc reagent XV can be
accomplished using a palladium catalyst such as
bis(tri-tertbutylphosphine)dipalladium (0) in a
solvent such as THF, dioxane, 1,2-dimethoxyethan, DMF,
benzene, toluene or mixtures thereof at temperatures
from 20 0C - 1000C for 1- 18 hrs. Preferred conditions
are a THF-toluene mixture at room temperature. Step D
: Reduction of the alkene can be effected by
hydrogenation with hydrogen under normal or elevated
pressure or by transfer hydrogenation using ammonium
formiate or cyclohexadiene as hydrogen source with a
catalyst such as Ptq 2, Pd-C or Raney nickel in
solvents such as MeOH, EtOH, H2O, dioxane, THF, HOAc,
EtOAc CH2Cl2, CHCl3, DMF or mixtures thereof.
Alternatively, the reduction of the alkene can be
effected byMg in MeOH or by LiAlH4 in THF or
diethylether. Preferred conditions for R1 chlorine are
hydrogenation in the presence of Pd/C as catalyst with
EtOH as solvent. Preferred conditions for R1= chlorine
are hydrogenation in the presence of Pt/C as catalyst
with EtOH as solvent. Step E : Simultaneous cleavage
of the amino alcohol protecting groups can be effected
with a mineral acid such as HCl, H2SO or H3PO4 or an
organic acid such as CF3COOH, CHCl2COOH, HOAc or
p-toluonesulfonic acid in a solvent such as CH2Cl2,
CHCl3, THF, MeOH, EtOH or H2O at Oto 600C. Preferred
conditions are 2N HCl in EtOH at reflux for 1 -3 hrs
or 4N HCl in dioxane at r.t. overnight. Steps D and E
can also be carried out in the opposite order, in
which case the stereochemical preference of the
hydrogenation step is typically reversed. Step F :
Cyclisation of the amino alcohol to the corresponding
2-aminooxazoline can be accomplished by treatment with
cyanogen bromide in THF as solvent and K2CO3 as base
at r.t. overnight, or by treatment with cyanogen
bromide in methanol as solvent and sodium acetate as
base at O0C to r.t. overnight. Scheme 6B Hydrogenation
of triple bond Step A : Coupling of
4-ethinyl-2,2-dimethyl-l,3-oxazolidine-3-carboxylate
XVIII (Dickson, H. D. etal Tetrahedron Lett. 2004, 45
(29), 5597-5599; Pietruszka, J. etalEur. J. Org. Chem.
2003, 3219-3229) with an aryl or hetaryl bromide or
iodide XIX in the presence of a palladium and a
copper(I) salt in a solvent such as dioxane,
tetrahydrofurane, benzene, triethylamine or the like.
Preferred conditions are the use of copper(I) -iodide
and bis(triphenylphosphine)palladium(II) chloride with
triethylamine as solvent at room temperature. Step B :
Reduction of the alkyne XX can be effected by
hydrogenation with hydrogen under normal or elevated
pressure or by transfer hydrogenation using ammonium
formiate or cyclohexadiene as hydrogen source with a
catalyst such as PtO2, Pd-C or Raney nickel in
solvents such as MeOH, EtOH, H2O, dioxane, THF, HOAc,
EtOAc CH2Cl2, CHCl3, DMF or mixtures thereof.
Alternatively, the reduction of the alkyne can be
effected byMg in MeOH or by LiAlH4 in THF or
diethylether. Preferred conditions are transfer
hydrogenation using ammonium formiate in the presence
of Pd/C as catalyst with MeOH as solvent. Step C :
Simultaneous cleavage of the amino alcohol protecting
groups can be effected with a mineral acid such as
HCl, H2SO or H3PO4 or an organic acid such as
CF3COOH,CHCI2COOH, HOAc or p-toluonesulfonic acid in a
solvent such as CH2Cl2, CHCI3, THF, MeOH, EtOH or H2O
at Oto 60 0C. Preferred conditions are 2N HCl in EtOH
at reflux for 1 -3 hrs or 4N HCl in dioxane at r.t.
overnight. Step D: Cyclisation of the amino alcohol to
the corresponding 2-aminooxazoline can be 



accomplished by treatment with cyanogen bromide in THF
as solvent and K2Cq 3as base at r.t. overnight, or by
treatment with cyanogen bromide in methanol as solvent
and sodium acetate as base at O0C to r.t. overnight.
Scheme 7 Ii where X' = -CH2- , -CHRCH2- , -CH2CH2CH2-
, -SiRR'-CH2- Step A : Deprotonation of
bis-lactimether XXI (also called "Schllkopf s chiral
auxiliary") with a suitable base such as
n-butyl-lithium or tert-butyl-lithium in an
appropriate organic solvent such as tetrahydrofuran at
a low temperature followed by addition of the organic
halide XXII and reaction for several hours leads to
product XXIII (Vassiliou, S. et al Synlett 2003,
2398-2400; Schollkopf, U. Topics Curr. Chem. 1983,
109, 65). Preferred conditions are the use of
tert-butyllithium and an organic iodide in
tetrahydrofuran at -78 0C and allowing the mixture to
reach room temperature overnight. Step B : Cleavage of
bis-lactim ether product XXIII under acidic conditions
using a mineral acid such as HCl, H2Sq 4or H3PO4 or an
organic acid such as CF3COOH,CHCI2COOH, HOAc or
p-toluonesulfonic acid in a solvent such as
acetonitrile, CH2Cl2, CHCl3, THF, MeOH, EtOH or H2O at
Oto 6O0C. Preferred conditions are a 10% trifluoro
acetic acid in a mixture of water and acetonitrile
(1:3) at 400C overnight. Step C: Reduction of the
ester XXIV can be effected by treatment with LiAlH4,
LiBH4, NaBH4 or Red-Al in a suitable solvent such as
1,2-dimethoxyethane, THF, diethylether, toluene, MeOH
or EtOH at -78 0C -> reflux for 1- 24 hrs. Preferred
conditions for acids and esters are LiAlH4 in THF at
r.t. overnight. Step D: Cyclisation of the amino
alcohol II-4 to the corresponding 2-aminooxazoline 1-4
can be accomplished by treatment with cyanogen bromide
in THF as solvent and K2CO as base at r.t. overnight,
or by treatment with cyanogen bromide in methanol as
solvent and sodium acetate as base at O0C to r.t.
overnight.Scheme 8 X0 i . base e.g. ii. R-I ref [ 1] o
[2] = homochiral stereogenic center, R or S Homochiral
alcohols of formula XXVIII may be prepared by a
variety of methods reported in the chemical
literature, for instance starting from carboxylic
acids of formula XXV and using the methodologies of
Evans et al. (ref [1]) or Meyers et al. (ref [2] ).
According to these procedures, introduction of a
chiral auxilliary, such as the Evansoxazolidinone
auxiliary (ref [I]) or the Meyers
pseudoephedrine-derived auxiliary (ref [2]) affords a
homochiral acyl compound of formula XXVI. Enolisation
of the acyl compound XX with a suitable base followed
by treatment with an alkyl halide affords compounds of
formula XXVII. Reductive removal of the chiral
auxiliary then affords the homochiral alcohols of
formula XXVIII. [1] Evans, D. A. etal. J. Am. Chem.
Soc. 1982, 104, 1737-1739. [2] Meyers, A. G. etal. J.
Am. Chem. Soc. 1997, 119, 6496-5611. Step A :
Homochiral alcohol XXVIII may be converted to the
corresponding alkyl iodide XXIX using a reagent system
comprising imidazole, triphenylphosphine and iodine in
dichloromethane (Muller, P. &Bolea, C. HeIv. Chim.
Acta 2002, 85, 483-494) or sequential treatment with
p-toluensulphonyl chloride/pyridine and sodium iodide
in acetone (Taber, D. F. etal. J. Am. Chem. Soc. 1985,
107, 196-199). Preferred conditions are the use of
imidazole, triphenylphosphine and iodine in
dichloromethane. Step B : Deprotonation of
bis-lactimether XXI (also called "Schdllkopf s chiral
auxiliary") with a suitable base such as
n-butyl-lithium or tert-butyl-lithium in an
appropriate organic solvent such as tetrahydrofuran at
a low temperature followed by addition of the
homochiral alkyl iodide XXIX and reaction for several
hours leads to product XXX(Vassiliou, S. et al Synlett
2003, 2398-2400; Schdllkopf, U. Topics Curr. Chem.
1983, 109, 65). Preferred conditions are the use of
n-butyllithium at -78 0C and allowing the mixture to
reach room temperature overnight. Step C: Cleavage of
bis-lactim ether product XXX under acidic conditions
using a mineral acid such as HCl, H2SCU or H3PO4 or an
organic acid such as CF3COOH, CHCl COOH, HOAc or
p-toluonesulfonic acid in a solvent such as
acetonitrile, CH2Cl2, CHCI3, THF, 



MeOH, EtOH or H2O at 0 to 6O0C. Preferred conditions
are a 10% trifluoro acetic acid in a mixture of water
and acetonitrile ( 1:3) at room temperature overnight.
Step D: Reduction of the ester XXXI can be effected by
treatment with LiAlH4, LiBH4, NaBH4 or Red-Al in a
suitable solvent such as 1,2-dimethoxyethane, THF,
diethylether, toluene, MeOH or EtOH at -78 0C ->
reflux for 1- 24 hrs. Preferred conditions for acids
and esters are LiAlH4 in THF at r.t. overnight. Step
E: Cyclisation of the amino alcohol II-5 to the
corresponding 2-aminooxazoline 1-5 can be accomplished
by treatment with cyanogen bromide in THF as solvent
and K2Cq 3as base at r.t. overnight, or by treatment
with cyanogen bromide in methanol as solvent and
sodium acetate as base at 0 0C to r.t. overnight.
Scheme 9 ination Clea protect where R3 = (R g XStepA:
Reductive amination of optically active Garner's
aldehyde (R2=H; from L- or Dserine; Garner, P.; Park,
J.M. Org. Synth. 1998, IX, 300) or
a-methyl-substituted Garner's aldehyde (R =methyl;
from L- or D-a-methylserine; Avenoza, A. et al.
Tetrahedron Asymm. 2001, 12, 949) with a primary amine
compound of formula XXXII-I can be accomplished by a
reducing agent such as NaBH 4, LiBH4, NaBH(OAc) 3 or
Na(CN)BH 3 in a solvent such as MeOH, EtOH,
dichloromethane, 1,2-dichloroethane, THF, dioxane or
mixtures thereof in the presence of an activating pro
tic acid such as HCl or a carboxylic acid or an
activating Lewis acid such as ZnCl2 or Ti(OiPr) 4 at a
temperature of -10 to 60 0C for 1 - 4O h . Preferred
conditions are heating of compound XXXII- 1 and
compound IV in MeOH at 60 0C overnight, followed by
treatment with NaBH 4 in MeOH at room temperature.
Step B: Alkylation of the compound of formula XXXIII-I
to compound of formula XXXIII-2 can by accomplished by
treatment with a suitable aldehyde RCHO in the
presence of a reducing agent such as NaBH4, LiBH4,
NaBH(OAc) 3 or Na(CN)BH 3 in a solvent such as MeOH,
EtOH, dichloromethane, 1,2-dichloroethane, THF,
dioxane or mixtures thereof in the presence of an
activating pro tic acid such as HCl or a carboxylic
acid or an activating Lewis acid such as ZnCl2 or
Ti(OiPr) 4 at a temperature of -10 to 60 0C for 1-4O h
. Step C: Preparation of a compound of formula
XXXIII-2 may alternatively be accomplished by
reductive amination of a secondary amine compound of
formula XXXIII-2 and Garner's aldehyde (from L- or
D-serine; Garner, P.; Park, J.M. Org. Synth. 1998, IX,
300) in the presence of a reducing agent such as NaBH
4, LiBH4, NaBH(OAc)3 or Na(CN)BH 3 in a solvent such
as MeOH, EtOH, dichloromethane, 1,2-dichloroethane,
THF, dioxane or mixtures thereof in the presence of an
activating protic acid such as HCl or a carboxylic
acid or an activating Lewis acid such as ZnCl2 or
Ti(OiPr) 4 at a temperature of -10 to 60 0C for 1-40 h
. Preferred conditions are NaBH 3CN and ZnCl 2 in MeOH
at r.t. - 40 0C overnight. Step D : Simultaneous
cleavage of the amino alcohol protecting groups of the
compound of formula XXXIII-2 can be effected with a
mineral acid such as HCl, H2SO4 or H3PO4 or a organic
acid such as CF3COOH, CHCl 2COOH, HOAc or
p-toluonesulfonic acid in a solvent such as CH2Cl2,
CHCl 3, THF, MeOH, EtOH or H2O at 0 to 600C. Preferred
conditions are 2N HCl in EtOH at reflux for 1 -3 hrs
or 4N HCl in dioxane at r.t. overnight. Step E :
Cyclisation of the amino alcohol II-6 to the
corresponding 2-aminooxazoline 1-6 can be accomplished
by treatment with cyanogen bromide in THF as solvent
and K2CO3as base at r.t. overnight, or by treatment
with cyanogen bromide in methanol as solvent and
sodium acetate as base at 0 0C to r.t. overnight.
Isolation and purification of the compounds Isolation
and purification of the compounds and intermediates
described herein can be effected, if desired, by any
suitable separation or purification procedure such as,
for example, filtration, extraction, crystallization,
column chromatography, thin-layer chromatography,
thick-layer chromatography, preparative low or
high-pressure liquid chromatography or a combination
of these procedures. Specific illustrations of
suitable separation and isolation procedures can be
had by reference to the preparations and examples
herein below. However, other equivalent separation or
isolation procedures 



could, of course, also be used. Racemic mixtures of
chiral compounds of formula I can be separated using
chiral HPLC. Salts of compounds of formula I The
compounds of formula I are basic and may be converted
to a corresponding acid addition salt. The conversion
is accomplished by treatment with at least a
stoichiometric amount of an appropriate acid, such as
hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxalic acid, malic acid, malonic
acid, succinic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, cinnamic
acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like. Typically, the free base is
dissolved in an inert organic solvent such as diethyl
ether, ethyl acetate, chloroform, ethanol or methanol
and the like, and the acid added in a similar solvent.
The temperature is maintained between 0 0C and 50 0C.
The resulting salt precipitates spontaneously or may
be brought out of solution with a less polar solvent.
The acid addition salts of the basic compounds of
formula I maybe converted to the corresponding free
bases by treatment with at least a stoichiometric
equivalent of a suitable base such as sodium or
potassium hydroxide, potassium carbonate, sodium
bicarbonate, ammonia, and the like. The compounds of
formula I and their pharmaceutically usable addition
salts possess valuable pharmacological properties.
Specifically, it has been found that the compounds of
the present invention have a good affinity to the
trace amine associated receptors (TAARs), especially
TAARl.The compounds were investigated in accordance
with the test given hereinafter. Materials and Methods
Construction of TAAR expression plasmids and stably
transfected cell lines For the construction of
expression plasmids the coding sequences of human, rat
and mouse TAAR 1 were amplified from genomic DNA
essentially as described by Lindemann et al. [14]. The
Expand High Fidelity PCR System (Roche Diagnostics)
was used with 1.5 mM Mg2+ and purified PCR products
were cloned into pCR2.1-TOPO cloning vector
(Invitrogen) following the instructions of the
manufacturer. PCR products were subcloned into the
pIRESneo2 vector (BD Clontech, Palo Alto, California),
and expression vectors were sequence verified before
introduction in cell lines. HEK293 cells (ATCC # CRL-
1573) were cultured essentially as described Lindemann
et al. (2005). For the generation of stably
transfected cell lines HEK293 cells were transfected
with the pIRESneo2 expression plasmids containing the
TAAR coding sequences (described above) with
Lipofectamine 2000 (Invitrogen) according to the
instructions of the manufacturer, and 24 hrs post
transfection the culture medium was supplemented with
1 mg/ml G418 (Sigma, Buchs, Switzerland). After a
culture period of about 1O d clones were isolated,
expanded and tested for responsiveness to trace amines
(all compounds purchased from Sigma) with the cAMP
Biotrak Enzyme immunoassay (EIA) System (Amersham)
following the non-acetylation EIA procedure provided
by the manufacturer. Monoclonal cell lines which
displayed a stable EC50 for a culture period of 15
passages were used for all subsequent studies.
Membrane preparation and radioligand binding Cells at
confluence were rinsed with ice-cold phosphate
buffered saline without Ca2+ and Mg2+ containing 10 mM
EDTA and pelleted by centrifugation at 1000 rpm for 5
min at 4 0C. The pellet was then washed twice with
ice-cold phosphate buffered saline and cell pellet was
frozen immediately by immersion in liquid nitrogen and
stored until use at -80 0C. Cell pellet was then
suspended in 20 ml HEPES-NaOH (20 mM), pH 7.4
containing 10 mM EDTA, and homogenized with a Polytron
(PT 3000, Kinematica) at 10,000 rpm for 10 s. The
homogenate was centrifuged at 48,000xg for 30 min at 4
0C and the pellet resuspended in 20 ml HEPES-NaOH (20
mM), pH 7.4 containing 0.1 mM EDTA (buffer A), and
homogenized with a Polytron at 10,000 rpm for 10 s.
The homogenate was then centrifuged at 48,000xg for 30
min at 4 0C and the pellet resuspended in 20 ml buffer
A,and homogenized with a Polytron at 10,000 rpm for 10
s. Protein concentration was determined by the method
of Pierce (Rockford, IL). The homogenate was then
centrifuged at 48,000xg for 10 min at 4 0C,
resuspended in HEPES-NaOH (20 mM), pH 7.0 including
MgCl2 (10 mM) and CaCl2 g protein per ml and (2 mM)
(buffer B) at 200 homogenized with a Polytron at
10,000 rpm for 10 s. 



Binding assay was performed at 4 0C in a final volume
of 1ml, and with an incubation time of 30 min. The
radioligand
[3H]-rac-2-(l,2,3,4-tetrahydro-l-naphthyl)-2-
imidazoline was used at a concentration equal to the
calculated Kd value of 60 nM to give a bound at around
0.1 % of the total added radioligand concentration,
and a specific binding which represented approximately
70 - 80 % of the total binding. Non-specific binding
was defined as the amount of
[3H]-rac-2-(l,2,3,4-tetrahydro-l-naphthyl)-2-
imidazoline bound in the presence of the appropriate
unlabelled ligand (lOmM). Competing ligands were
tested in a wide range of concentrations (10 pM - 30
mM). The final dimethylsulphoxide concentration in the
assay was 2%, and it did not affect radioligand
binding. Each experiment was performed in duplicate.
All incubations were terminated by rapid filtration
through UniFilter-96 plates (Packard Instrument
Company) and glass filter GF/C, pre-soaked for at
least 2 h in polyethylenimine 0.3%, and using a
Filtermate 96 Cell Harvester (Packard Instrument
Company). The tubes and filters were then washed 3
times with 1ml aliquots of cold buffer B. Filters were
not dried and soaked in Ultima gold (45 ml/well,
Packard Instrument Company) and bound radioactivity
was counted by a TopCount Microplate Scintillation
Counter (Packard Instrument Company). The preferred
compounds show a Ki value (mM) in mouse or rat on
TAARl in the range of <0.01 mM as shown in the table
below.2- PIPERAZIN- l-YL-3 H-IMIDAZO[4,5-B]PYRIDINE
DERIVATIVES The present invention is concerned with
novel compounds of formula (I) having fundic 5
relaxating activity. The invention further relates to
methods for preparing such compounds, pharmaceutical
compositions comprising said compounds as well as the
use as a medicine of said compounds. EP-A-0,079,545
discloses piperazinyl substituted benzimidazole
derivatives with 10 antihistaminic acitivity.
EP-0,397,613 discloses aminoimidazopyridines having
antihistaminic activity and EP-0,5 12,939 discloses
2-piperazinylbenzimidazole derivatives as antagonists
of serotonin 5HT3 receptors. EP-1,250,337 discloses
substituted homopiperidinyl benzimidazole analogues as
fundic relaxants. 1.5 The present invention concerns
compounds of formula (I) including any stereochemical^
isomeric form thereof, 0 wherein R is hydrogen,
phenylmethyl, pyridinylmethyl or
benzo[l,3]dioxolylmethyl; R2 is C^alkyl; R3 is
hydrogen, halo or R4 is hydrogen, halo or C^alkyl; and
5 R5 is hydrogen, amino, C^alkylamino or
di(Ci_4alkyl)amino; or a pharmaceutically acceptable
acid addition salt thereof, or a solvate thereof. As
used in the foregoing definitions : - halo is generic
to fluoro, chloro, bromo and iodo; 30 - Ci_4alkyl
defines straight and branched chain saturated
hydrocarbon radicals having from 1 to 4 carbon atoms
such as, for example, methyl, ethyl, propyl, butyl,
1-methylethyl, 2-methylpropyl and the like. The term
"stereochemically isomeric forms" as used hereinbefore
defines all the 35 possible isomeric forms which the
compounds of formula (I) may possess. Unlessotherwise
mentioned or indicated, the chemical designation of
compounds denotes the mixture of all possible
stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the
basic molecular structure. More in particular,
stereogenic centers may have the R- or
S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the
cis- or trans-configuration. Stereochemically isomeric
forms of the compounds of formula (I) are obviously
intended to be embraced within the scope of this
invention. The absolute stereochemical configuration
of the compounds of formula (I) and of the
intermediates used in their preparation may easily be
determined by those skilled in the art while using
well-known methods such as, for example, X-ray
diffraction. Furthermore, some compounds of formula
(I) and some of the intermediates used in their
preparation may exhibit polymorphism. It is to be
understood that the present invention encompasses any
polymorphic forms possessing properties useful in the
treatment of the conditions noted hereinabove. The
pharmaceutically acceptable acid addition salts as
mentioned hereinabove are 



meant to comprise the therapeutically active non-toxic
acid addition salt forms that the compounds of formula
(I) are able to form. These pharmaceutically
acceptable acid addition salts can conveniently be
obtained by treating the base form with such
appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids,
e.g. hydrochloric or hydrobromic acid, sulfuric,
nitric, phosphoric and the like acids; or organic
acids such as, for example, acetic, propanoic,
hydroxyacetic, lactic, pyruvic, oxalic (i.e.
ethanedioic), malonic, succinic (i.e. butanedioic
acid), maleic, fumaric, malic, tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfoniC
P-toluenesulfonic, cyclamic, salicylic,
-aminosalicylic, pamoic and the like acids. Conversely
said salt forms can be converted by treatment with an
appropriate base into the free base form. The
compounds of formula (I) may exist in both unsolvated
and solvated forms. The term 'solvate' is used herein
to describe a molecular association comprising a
compound of the invention and one or more
pharmaceutically acceptable solvent molecules, e.g.
water or ethanol. The term 'hydrate' is used when said
solvent is water.Interesting compounds of formula (I)
are those compounds of formula (I) wherein one or more
of the following restrictions apply : a) R1 is
phenylmethyl; or b) R1 is pyridinylmethyl; or c) R1 is
hydrogen; or d) R2 is methyl; or e) R3, R4 and R5 are
hydrogen. Compounds of formula (I) can in general be
prepared by JV-alkylating an intermediate of formula
(II) with an intermediate of formula (III) . In
formula (III) and hereinafter W represents an
appropriate leaving group such as, for example, halo,
e.g. chloro, bromo and the like; or a sulfonyloxy
group such as, for example, methanesulfonyloxy,
4-methylbenzenesulfonyloxy and the like. Said
-alkylation reaction can conveniently be conducted in
a reaction-inert solvent such as, for example, an
aromatic hydrocarbon, e.g., benzene, methylbenzene,
dimethylbenzene and the like; an alkanol, e.g.,
methanol, ethanol, 1-butanol and the like; a ketone,
e.g., 2-propanone, 4-methyl-2-pentanone and the like;
an ether, e.g., tetrahydrofuran, 1,4-dioxane,
l,l'-oxybisethane and the like; a dipolar aprotic
solvent, e.g.,
iV.iV-dimethylformamide,7V,iV-dimethylacetamide,dimeth
yl sulfoxide, nitro benzene, l-methyl-2-pyrrolidinone
and the like; or a mixture of such solvents. The
addition of an appropriate base such as, for example,
an alkali or an earth alkaline metal carbonate,
hydrogen carbonate, alkoxide, hydride, amide,
hydroxide or oxide, e.g., sodium carbonate, sodium
hydrogen carbonate, potassium carbonate, sodium
methoxide, sodium ethoxide, potassium tert. butoxide,
sodium hydride, sodium amide, sodium hydroxide,
calcium carbonate, calcium hydroxide, calcium oxide
and the like; or an organic base, such as, for
example, an amine, e.g., iV,JV-diethylethanamine, N-(I
-methyl ethyl)-2-propanamine, 4-ethylmorpholine,
pyridine and the like may be utilized to pick up the
acid which is liberated during the course of the
reaction. In some instances the addition of an iodide
salt, preferably an alkali metal iodide, is
appropriate. Somewhat elevated temperatures and
stirring may enhance the rate of the reaction.
Alternatively, said JV-alkylationmay be carried out by
applying art-known conditions of phase transfer
catalysis reactions.Compounds of formula (I) can also
be prepared by -alkylating a compound of formula (I-a)
with an intermediate of formula (IV) wherein R1' is
defined as radical R1 other than hydrogen. In formula
(IV) and hereinafter W represents an appropriate
leaving group such as, for example, halo, e.g. chloro,
bromo and the like; or a sulfonyloxy group such as,
for example, methanesulfonyloxy,
4-methylbenzenesulfonyloxy and the like. Said
iV-alkylation reaction can conveniently be conducted
as described above. Compounds of formula (I-a),
defined as compounds of formula (I) wherein R1
represents hydrogen, can be prepared by hydrogenating
compounds of formula (I-b), defined as compounds of
formula (I) wherein R1 represents phenylmethyl, in the
presence of a suitable catalyst such as
palladium-on-carbon. Intermediates of formula (III)
are known such as 2-chloro-3-ethyl-3H-imidazo[4,5-
bjpyridine (Bollettino Chimico Farmaceutico (1970),
109, ( 11), 665-73), or are 



prepared as set out in the Examples A.I, A.2, A3, A.4,
A.5 and A.6. The compounds of formula (I) as prepared
in the hereinabove described processes may be
synthesized in the form of racemic mixtures of
enantiomers which can be separated from one another
following art-known resolution procedures. Those
compounds of formula (I) that are obtained in racemic
form may be converted into the corresponding
diastereomeric salt forms by reaction with a suitable
chiral acid. Said diastereomeric salt forms are
subsequently separated, for example, by selective or
fractional crystallization and the enantiomers are
liberated therefrom by alkali. An alternative manner
of separating the enantiomeric forms of the compounds
of formula (I) involvesliquid chromatography using a
chiral stationary phase. Said pure stereochemically
isomeric forms may also be derived from the
corresponding pure stereochemically isomeric forms of
the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a
specific stereoisomer is desired, said compound will
be synthesized by stereospecific methods of
preparation. These methods will advantageously employ
enantiomerically pure starting materials. In view of
the capability of the compounds of the present
invention to relax the fundus as demonstrated in
Pharmacological Example Cl, the subject compounds are
useful to treat conditions related to a hampered or
impaired relaxation of the fundus such as, e.g.
gastro-oesophageal reflux, heartburn (including
episodic heartburn, nocturnal heartburn, and
meal-induced heartburn), dyspepsia, early satiety,
bloating and anorexia. Dyspepsia may be caused by
delayed gastric emptying, by impaired relaxation of
the fundus to food ingestion or by hypersensitivity to
gastric relaxation. Dyspeptic symptoms are for example
a lack of appetite, feeling of fullness, early
satiety, nausea, vomiting, bloating and gaseous
eructation. Warm-blooded animals, including humans,
(generally called herein patients) suffering from
dyspeptic symptoms as a result of delayed gastric
emptying usually have a normal fundic relaxation and
can be relieved of their dyspeptic symptoms by
administering a prokinetic agent such as, e.g.
cisapride. Patients can have dyspeptic symptoms
without having a disturbed gastric emptying. Their
dyspeptic symptoms may result from a hypercontracted
fundus resulting in a diminished compliance and
abnormalities in the adaptive fundic relaxation. Also
dyspeptic symptoms may arise from hypersensitivity of
the fundus to relaxation. A hypercontracted fundus
results in a diminished compliance of the stomach. The
"compliance of the stomach" can be expressed as the
ratio of the volume of the stomach over the pressure
exerted by the stomach wall. The compliance of the
stomach relates to the gastric tone, which is the
result of the tonic contraction of muscle fibers of
the proximal stomach. This proximal part of the
stomach, by exerting a regulated tonic contraction
(gastric tone), accomplishes the reservoir function of
the stomach. Patients suffering from early satiety
cannot finish a normal meal since they feel saturated
before they are able to finish said normal meal.
Normally when a subject starts eating, the stomach
will show an adaptive relaxation, i.e. the stomach
will relaxto accept the food that is ingested. This
adaptive relaxation is not possible when the
compliance of the stomach is hampered which results in
an impaired relaxation of the fundus. In view of the
utility of the compounds of formula (I), it follows
that the present invention also provides a method of
treating warm-blooded animals, including humans,
(generally called herein patients) suffering from
impaired relaxation of the fundus to food ingestion.
Consequently a method of treatment is provided for
relieving patients suffering from conditions, such as,
for example, gastro-oesophageal reflux, heartburn
(including episodic heartburn, nocturnal heartburn,
and meal-induced heartburn), dyspepsia, early satiety,
bloating and anorexia. Hence, the use of a compound of
formula (I) as medicine is provided, and in particular
the use of a compound of formula (I) for the
manufacture of a medicine for treating conditions
involving an impaired relaxation of the fundus to food
ingestion such as e.g. gastro-oesophageal reflux,
heartburn (including episodic heartburn, nocturnal
heartburn, and meal-induced heartburn), dyspepsia,
early satiety, bloating and anorexia. Both
prophylactic and therapeutic treatment are envisaged.
The symptoms of impaired fundic relaxation may also
arise due to the intake of chemical substances, e.g.
Selective Seretonine Re-uptake Inhibitors (SSRF s),
such as fluoxetine, paroxetine, fluvoxamine,
citalopram, sertraline; or erythromycin and 



erythromycin alike antibiotic macrolides such as, e.g.
EM-523, EM-574, ABT-229, GM-61 1,
(8i?)-4"-deoxy-6,9-epoxyerythromycin A,
(85)-4"-deoxy-6,9- epoxyerythromycin A, A-81648,
A-173508, A-1 82061, and KC-1 1458. Another functional
gastrointestinal disorder is irritable bowel syndrome
whereby one of its features is believed to be related
to hypersensitivity of the gut to distension. Hence it
is therefore believed that modulation of said
hypersensitivity by the compounds of the present
invention having fundus relaxation properties may
result in a reduction of the symptoms in subjects
suffering from IBS. Accordingly the use of a compound
of formula (I) for the manufacture of a medicine for
treating IBS (irritable bowel syndrome) is provided.
Furthermore the compounds of formula (I) are also able
to reduce the pain associated with gastrointestinal
hypersensitivity. To prepare the pharmaceutical
compositions of this invention, an effective amount of
the particular compound, in base or acid addition salt
form, as the active ingredient is combined in intimate
admixture with a pharmaceutically acceptable carrier,
whichcarrier may take a wide variety of forms
depending on the form of preparation desired for
administration. These pharmaceutical compositions are
desirably in unitary dosage form suitable, preferably,
for administration orally, rectally or by parenteral
injection. For example, in preparing the compositions
in oral dosage form, any of the usual pharmaceutical
media may be employed, such as, for example, water,
glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid carriers such as
starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of
powders, pills, capsules and tablets. Because of their
ease in administration, tablets and capsules represent
the most advantageous oral dosage unit form, in which
case solid pharmaceutical carriers are obviously
employed. For parenteral compositions, the carrier
will usually comprise sterile water, at least in large
part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for
example, may be prepared in which the carrier
comprises saline solution, glucose solution or a
mixture of saline and glucose solution. Injectable
suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the
like may be employed. In the compositions suitable for
percutaneous administration, the carrier optionally
comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with
suitable additives of any nature in minor proportions,
which additives do not cause a significant deleterious
effect to the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for
preparing the desired compositions. These compositions
may be administered in various ways, e.g., as a
transdermal patch, as a spot-on, as an ointment. Acid
addition salts of (I) due to their increased water
solubility over the corresponding base form, are
obviously more suitable in the preparation of aqueous
compositions. It is especially advantageous to
formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit
form as used in the specification and claims herein
refers to physically discrete units suitable as
unitary dosages, each unit containing a predetermined
quantity of active ingredient calculated to produce
the desired therapeutic effect in association with the
required pharmaceutical carrier. Examples of such
dosage unit forms are tablets (including scored or
coated tablets), capsules, pills, powder packets,
wafers, injectable solutions or suspensions,
teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.For oral administration,
the pharmaceutical compositions may take the form of
solid dose forms, for example, tablets (both
swallowable-only and chewable forms), capsules or
gelcaps, prepared by conventional means with
pharmaceutically acceptable excipients such as binding
agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium phosphate);
lubricants e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch
glycollate); or wetting agents (e.g. sodium lauryl
sulphate). The tablets may be coated by methods well
known in the art. Liquid preparations for oral
administration may take the form of, for example,
solutions, syrups or suspensions, or they may be
presented as a dry product for constitution with water
or other suitable vehicle before use. Such liquid
preparations 



may be prepared by conventional means, optionally with
pharmaceutically acceptable additives such as
suspending agents (e.g. sorbitol syrup,
methylcellulose, hydroxy propyl methylcellulose or
hydrogenated edible fats); emulsifying agents (e.g.
lecithin or acacia); non-aqueous vehicles (e.g. almond
oil, oily esters or ethyl alcohol); and preservatives
(e.g. methyl or propyl p-hydroxybenzoates or sorbic
acid). Pharmaceutically acceptable sweeteners comprise
preferably at least one intense sweetener such as
saccharin, sodium or calcium saccharin, aspartame,
acesulfame potassium, sodium cyclamate, alitame, a
dihydrochalcone sweetener, monellin, stevioside or
sucralose (4,r,6'-trichloro-4,r,6'-trideoxyg a/
ctosucrose), preferably saccharin, sodium or calcium
saccharin, and optionally a bulk sweetener such as
sorbitol, mannitol, fructose, sucrose, maltose,
isomalt, glucose, hydrogenated glucose syrup, xylitol,
caramel or honey. Intense sweeteners are conveniently
employed in low concentrations. For example, in the
case of sodium saccharin, the concentration may range
from 0.04% to 0.1% (w/v) based on the total volume of
the final formulation, and preferably is about 0.06%
in the low-dosage formulations and about 0.08% in the
high-dosage ones. The bulk sweetener can effectively
be used in larger quantities ranging from about 10% to
about 35%, preferably from about 10% to 15% (w/v). The
pharmaceutically acceptable flavours which can mask
the bitter tasting ingredients in the low-dosage
formulations are preferably fruit flavours such as
cherry, raspberry, black currant or strawberry
flavour. A combination of two flavours may yield very
good results. In the high-dosage formulations stronger
flavours may be required suchas Caramel Chocolate
flavour, Mint Cool flavour, Fantasy flavour and the
like pharmaceutically acceptable strong flavours. Each
flavour may be present in the final composition in a
concentration ranging from 0.05% to 1% (w/v).
Combinations of said strong flavours are
advantageously used. Preferably a flavour is used that
does not undergo any change or loss of taste and
colour under the acidic conditions of the formulation.
The compounds of the invention may be formulated for
parenteral administration by injection, conveniently
intravenous, intramuscular or subcutaneous injection,
for example by bolus injection or continuous
intravenous infusion. Formulations for injection may
be presented in unit dosage form e.g. in ampoules or
in multidose containers, with an added preservative.
The compositions may take such forms as suspensions,
solutions or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as
isotonizing, suspending, stabilising and/or dispersing
agents. Alternatively, the active ingredient may be in
powder form for constitution with a suitable vehicle,
e.g. sterile pyrogen-free water before use. The
compounds of the invention may also be formulated in
rectal compositions such as suppositories or retention
enemas, e.g. containing conventional suppository bases
such as cocoa butter or other glycerides. Those of
skill in the treatment of conditions related to a
hampered or impaired relaxation of the fundus could
easily determine the effective daily amount from the
test results presented hereinafter. In general it is
contemplated that a therapeutically effective dose
would be from 0.001 mg/kg to 5 mg/kg body weight, more
preferably from 0.01 mg/kg to 0.5 mg/kg body weight.
It may be appropriate to administer the
therapeutically effective dose as two, three, four or
more sub-doses at appropriate intervals throughout the
day. Said sub-doses may be formulated as unit dosage
forms, for example, containing 0.1 mg to 350 mg, and
in particular 1 to 200 mg of active ingredient per
unit dosage form. The exact dosage and frequency of
administration depends on the particular compound of
formula (I) used, the particular condition being
treated, the severity of the condition being treated,
the age, weight and general physical condition of the
particular patient as well as other medication the
patient may be taking, as is well known to those
skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or
increased depending on the response of the treated
patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant
invention. The effective daily amount ranges mentioned
hereinabove are therefore only guidelines.Depending on
the mode of administration, the pharmaceutical
composition will preferably comprise from 0.05 to 99 %
by weight, more preferably from 0.1 to 70 % by weight,
even more preferably from 0.1 to 50 % by weight of the
active ingredient(s), 



and, from 1 to 99.95 % by weight, more preferably from
30 to 99.9 by weight %, even more preferably from 50
to 99.9 by weight % of a pharmaceutically acceptable
carrier, all percentages being based on the total
composition. Experimental part In the procedures
described hereinafter the following abbreviations were
used: 'DCM' stands for dichloromethane; 'DMF' means ,
-dimethylformamide; DIPE stands for diisopropylether.
For some chemicals the chemical formula was used, e.g.
CH2Cl2 stands for dichloromethane; NH4OH means
ammonium hydroxide, CH3OH means methanol, K2CO3 means
potassium carbonate; and MgSO4 means magnesium
sulfate. A. Synthesis of the intermediates Example A.1
a) Preparation of Na+ intermediate (1) 3-Hexanone
(1.627 mol) and ethyl formate (1.79 mol) were added
slowly at 5C to a solution of sodium methanolate (30%)
(1.79 mol) in diethyl ether (1500 ml). The mixture was
stirred at room temperature for 18 hours
(precipitation resulted). The solvent was evaporated
till dryness. The product was used without further
purification, yielding 260 g of intermediate (1). b)
Preparation of intermediate (2) A mixture of
intermediate (1) (1.732 mol), 2-cyanoacetamide (0.868
mol) and piperidinium acetate (0.65 mol) in water
(1500 ml) was stirred and refluxed for 8 hours. Acetic
acid (200 ml) was added. The precipitate was filtered
off, washed with water and dried, yielding 85g (27%)
of product. A part (3 g) was crystallized from
2-propanone and DIPE. The precipitate was filtered off
and dried, yielding 1.5 g of intermediate (2) (mp.
220C).c) Preparation of intermediate (3) A mixture of
intermediate (2) in hydrochloric acid (1000 ml) was
stirred and refluxed for 6 days, then poured out on
ice, basified with NH4OH and extracted with DCM. The
organic layer was separated, dried (MgSO4), filtered
and the solvent was evaporated, yielding 3 1 g of
residue. A part ( 1 g) was crystallized from a mixture
of 2-propanone and DIPE. The precipitate was filtered
off and dried, yielding 0.3 g of intermediate (3) (mp.
101 0C). d) Preparation of intermediate (4) Nitric
acid (0.37 mol) was added slowly at 50C to a solution
of intermediate (3) (0.185 mol) in sulphuric acid (280
ml). The mixture was stirred at 5C for 1 hour, poured
out on ice and extracted with DCM. The organic layer
was separated, dried (MgSO4), filtered and the solvent
was evaporated, yielding 25.6 g of residue. A part ( 1
g) was crystallized from acetonitrile and DIPE. The
precipitate was filtered off and dried, yielding 0.5g
of intermediate (4) (mp. 2180C). e) Preparation of
intermediate (5) Phosphoric trichloride (0.595 mol)
was added slowly at room temperature to a solution of
intermediate (4) and
,iV,iV-triethylbenzenemethanaminiumchloride (0.06 mol)
in acetonitrile (400 ml). The mixture was stirred at
8O0C for 8 hours. The solvent was evaporated. The
residue was poured out on ice. The mixture was
basified with NH4OH and extracted with DCM. The
organic layer was separated, dried (MgSO4), filtered
and the solvent was evaporated. The product was used
without further purification, yielding 26 g of
intermediate (5). f) Preparation of intermediate (6) A
mixture of intermediate (5) (0.093 mol) in a solution
of methanamine in water (40 %) (100 ml) was stirred at
room temperature overnight and poured out into
icewater. The precipitate was filtered, washed with
water and dried, yielding 17g (87%) of intermediate
(6) (mp. 97C). g) Preparation of intermediate (7) A
mixture of intermediate (6) (0.0812 mol) and Raney
nickel (20 g) in methanol (200 ml) was stirred at room
temperature for 2 hours under a 3 bar pressure of
hydrogen, then filtered over celite. Celite was washed
with water. The filtrate was evaporated till dryness,
yielding 14.5 g of intermediate (7). h) Preparation of
intermediate (8) A mixture of intermediate (7) (0.082
mol) and urea (0.089 mol) in xylene (150 ml) was
stirred and refluxed overnight, then cooled to room
temperature. The precipitate was filtered, washed with
water and dried. The residue was purified by column 



chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH 97/3/0.5; 15-355mm). The pure fractions
were collected and the solvent was evaporated. The
residue was crystallized from acetonitrile/DIPE. The
precipitate was filtered off and dried, yielding 0.9 g
(5.5%) of intermediate (8) (mp. 2300C). i) Preparation
of intermediate (9) Hydrochloric acid (2N) (2 ml) was
added very slowly at 100C to a mixture of intermediate
(8) (0.053 mol) in phosphoric trichloride (100 ml).
The mixture was stirred at 1200C overnight, then
cooled and the solvent was evaporated. The residue was
taken up in an aqueous K2CO3 solution (10%) and
extracted with CH2C 12/CH3OH (95/5). The organic layer
was separated, dried (MgSO4), filtered, and the
solvent was evaporated till dryness, yielding 8.5 g
(72%) of intermediate (9). Example A.2 O a)
Preparation of V ' o~ Na intermediate (10)
2-Methyl-3-pentanone (0.998 mol) and ethyl formate (
1.098 mol) were added slowly at 5C to a solution of
sodium methanolate (30%) (1.098 mol) in diethyl ether
(1000 ml).The mixture was stirred at room temperature
for 8 hours. The solvent was evaporated. The product
was used without further purification, yielding
intermediate (10). b) Preparation of intermediate (
11) Intermediate (10) (0.998 mol) and 2-cyanoacetamide
(0.998 mol) were added to a solution of piperidinium
acetate (0.749 mol) in water (1000 ml). The mixture
was stirred and refluxed for 8 hours. Acetic acid (150
ml) was added. The precipitate was filtered off,
washed with water and dried, yielding 44 g of product
as fraction (1). A part of said fraction (1) (2 g) was
crystallized from diethyl ether. The precipitate was
filtered off and dried, yielding 1.3 g of intermediate
( 11) (mp. 241 0C). c) Preparation of intermediate
(12) A mixture of intermediate ( 11) (0.238 mol) in
hydrochloric acid (6N) (400 ml) was stirred and
refluxed for 6 days, then poured out on ice and
basified with NH OH. The precipitate was filtered off,
washed with water and dried, yielding fraction (1).
The filtrate was extracted with CH2Cl ZCH3OH 90/10.
The organic layer was separated, dried (MgSO ),
filtered and the solvent was evaporated. The residue
was combined with fraction (1), yielding 33 g of
product. Part of this product (3 g) was crystallized
from diethyl ether. The precipitate was filtered off
and dried, yielding 2.6 g of intermediate (12) (mp.
1970C). d) Preparation of intermediate (13) Nitric
acid (0.391 mol) was added slowly at 5C to a solution
of intermediate (12) (0.198 mol) in sulphuric acid
(300 ml) while the temperature was kept below 150C.
The mixture was stirred at 50C for 1 hour and poured
out on ice. The precipitate was filtered off, washed
with water and dried , yielding fraction (1). The
filtrate was extracted with DCM. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated. The residue was combined with the fraction
(1), yielding 35 g of intermediate (13).e) Preparation
of intermediate (14) Phosphoric trichloride (0.505
mol) was added slowly at room temperature to a
solution of intermediate (13) (0.168 mol) and , ,
-triethylbenzenemethanaminium chloride (0.084 mol) in
acetonitrile (350 ml). The mixture was stirred at 80C
for 8 hours. The solvent was evaporated till dryness.
The residue was taken up on ice. The mixture was
basified with NH4OH and extracted with DCM. The
organic layer was separated, dried (MgSO4), filtered
and the solvent was evaporated, yielding 37 g of
intermediate (14). f) Preparation of intermediate (15)
Sodium methanolate (30%) (0.517 mol) was added slowly
at room temperature to a solution of intermediate (14)
(0.172 mol) in methanol (350 ml). The mixture was
stirred at room temperature for 8 hours, poured out on
ice and extracted with DCM. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated, yielding 32 g of intermediate (15). g)
Preparation of intermediate (16) A mixture of
intermediate (15) (0.055 mol) in methanamine (200 ml)
was stirred at 100C for 48 hours, then cooled. Ice was
added. The precipitate was filtered, washed with water
and dried, yielding 11.45g of intermediate (16). This
product was used 



directly in the next reaction step. h) Preparation of
intermediate (17) A mixture of intermediate (16)
(0.055 mol) and Raney nickel (15 g) in methanol (150
ml) was stirred at room temperature for 1 hour under a
3 bar pressure of hydrogen, then filtered over celite.
Celite was washed with water. The filtrate was
evaporated till dryness, yielding 1O g of intermediate
(17)i) Preparation of intermediate (18) A mixture of
intermediate (17) (0.055 mol) and urea (0.066 mol) in
xylene (100 ml) was stirred and refluxed overnight,
then cooled. The precipitate was filtered, washed with
DIPE and dried, yielding 7.5 g of intermediate (18).
j) Preparation of intermediate (19) A mixture of
intermediate ( 18) (0.0365 rnol) in phosphoric
trichloride (75 ml) was stirred at 1000C. Hydrochloric
acid (12N) (0.75 ml) was added dropwise very
carefully. The mixture was stirred at 12O0C overnight.
The solvent was evaporated till dryness. The residue
was taken up on ice, saturated with K2CO3 and
extracted with CH2Cl2ZCH OH (95/5). The organic layer
was separated, dried (MgSO4), filtered, and the
solvent was evaporated till dryness, yielding 9 g of
intermediate (19). Example A.3 a) Preparation of T l
intermediate (20) H A mixture of
2-chloro-4-methoxy-3-nitropyridine (0.0509 mol) in
methanamine in water (40%) (100 ml) was stirred at 60C
for 2 hours, then poured out into ice water. The
precipitate was filtered, washed with water and dried,
yielding 9.1g of intermediate (20) (mp. 156C). b)
Preparation of intermediate (21) A mixture of
intermediate (20) (0.0764 mol) and Raney nickel (15 g)
in methanol ( 150 ml) was stirred for 2 hours under a
3 bar pressure of hydrogen. The precipitate was
filtered over celite. The filtrate was evaporated till
dryness, yielding 10.8 g of intermediate (21).c)
Preparation of | I J intermediate (22) A mixture of
intermediate (21) (0.07 mol) and urea (0.084 mol) in
xylene (100 ml) was stirred at 1600C overnight, then
cooled to room temperature. The precipitate was
filtered, washed with DIPE and dried. The residue was
purified by column chromatography over silica gel
(eluent: CH2C 12/CH3OH 93/7; 15-35mm). Three fractions
were collected and the solvent was evaporated.
Fraction (1) (0.6 g) was crystallized from
acetonitrile/DIPE. The precipitate was filtered off
and dried, yielding 0.47 gof intermediate (22) (mp.
>260C). d) Preparation of intermediate (23)
Intermediate (22) (0.028 mol) in phosphoric
trichloride (100 ml) was stirred at 100C. Hydrochloric
acid (12N) (2 ml) was added dropwise slowly. The
mixture was stirred and refluxed overnight. The
solvent was evaporated till dryness. The residue was
taken up on ice, basified with K2CO3 10% and extracted
with CH2C 12/CH3OH. The organic layer was separated,
dried (MgSO4), filtered, and the solvent was
evaporated till dryness, yielding 9.9 g of
intermediate (23). Example A.4 a) Preparation of
intermediate (24) A mixture of
2-chloro-5-ethyl-6-methyl-3-nitropyridme (0.0747 mol)
in methanamine (0.249 mol) was stirred at 8O0C
overnight and poured out into ice water. The
precipitate was filtered, washed with water and dried,
yielding 15.2 g of intermediate (24) (mp. 124C). b)
Preparation of intermediate (25) A mixture of
intermediate (24) (0.046 mol) and Raney nickel (10 g)
in methanol (100 ml) was hydrogenated at room
temperature for 2 hours under a 3 bar pressure. Raney
nickel was eliminated by filtration over celite. The
filtrate was evaporated till dryness, yielding 7.7 g
of intermediate (25).c) Preparation of Hc >r si --
intermediate (26) A mixture of intermediate (25)
(0.046 mol) and urea (0.0552 mol) in xylene (80 ml)
was stirred and refluxed overnight and cooled to room
temperature. The precipitate was filtered, washed with
DIPE and dried. The residue was purified by column
chromatography over silica gel (eluent: CH2C 12/CH3OH
96/4; 15-35mm). Two fractions were collected and the
solvent was evaporated. The residue was crystallized 



from acetonitrile/DIPE. The precipitate was filtered
off and dried, yielding 5.8 g of product. The product
was crystallized from acetonitrile/DIPE. The
precipitate was filtered off and dried, yielding 0.85
g of intermediate (26) (mp. 121C). d) Preparation of
cr i r i intermediate (27) A mixture of intermediate
(26) (0.027 mol) in phosphoric trichloride (40 ml) was
stirred at 1000C. Hydrochloric acid (12N) (0.8ml) was
added slowly. The mixture was stirred and refluxed
overnight, cooled and evaporated till dryness. The
residue was taken up in ice water, saturated by K CO3
and extracted with CH2C 12/CH3OH: 95/5. The organic
layer was separated, dried (MgSO4), filtered, and the
solvent was evaporated, yielding 3.6 g of intermediate
(27). Example A.5 a) Preparation of intermediate (28)
A mixture of 3-amino-5-chloro-2-methylaminopyridine
(0.1 17 mol) and urea (0.129 mol) in xylene (150 ml)
was stirred and refluxed overnight. The solvent was
evaporated till dryness. The residue was taken up in
DCM. The organic layer was separated, washed with
water, dried (MgSO4), filtered and the solvent was
evaporated till dryness. The residue was purified by
column chromatography over silica gel (eluent : CH2C
12/CH3OH 98/2; 15-35mm). Two fractions were collected
and the solvent was evaporated, yielding 0.5g of
fraction (1) and 18 g (86%) of fraction (2). Fraction
(1) was crystallized from 2-propanone/
acetonitrile/DIPE. The precipitate was filtered off
and dried, yielding 0.4 g of intermediate (28).b)
Preparation of cr "- N ITV N intermediate (29) A
mixture of intermediate (28) (0.098 mol) in phosphoric
trichloride (180 ml) was stirred at 100C. Hydrochloric
acid (12N) (2 ml) was added dropwise very carefully.
The mixture was stirred and refluxed overnight. The
solvent was evaporated till dryness. The residue was
poured out on ice, saturated with K2CO3 and extracted
with CH2C 12/CH3OH (95/5). The organic layer was
separated, dried (MgSO4), filtered, and the solvent
was evaporated till dryness, yielding 12.5 g of
intermediate (29). Example A.6 Preparation of
intermediate (30) Hydrochloric acid (1.5ml) was added
dropwise very carefully at 100C to a mixture of
1,3-dihydro-3-isopropyl-2
H-imidazo[4,5-b]pyridin-2-one (0.0846 mol) in
phosphoric trichloride (150 ml). The mixture was
stirred at 120C overnight and the solvent was
evaporated till dryness. The residue was poured out on
ice, saturated with K2CO3 and extracted with DCM. The
organic layer was separated, dried (MgSO4), filtered,
and the solvent was evaporated till dryness, yielding
14 g of intermediate (30). B. Preparation of the final
compounds Example B.I Preparation of compound (1) A
mixture of intermediate (9) (0.038 mol) and
1-(phenylmethyl)piperazine (0.057 mol) was stirred at
120C for 3 hours, then taken up in DCM. The
precipitate was filtered. The filtrate was evaporated
till dryness. The residue ( 17g) was purified by
column chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH 95/5/0.1; 15-35mm). The pure fractions
were collected and the solvent was evaporated,
yielding 1.3 g of residue. The residue was
crystallized from 2-propanone/ acetonitrile/DIPE. The
precipitate was filtered off and dried, yielding 1.25
g of compound (1) (mp. 1270C). Compound (2) was
prepared analogously by replacing intermediate (9)
with intermediate (23). Compound (5) was prepared
analogously by replacing intermediate (9) with
intermediate (30).Compound (6) was prepared
analogously by replacing intermediate (9) with
intermediate (19). Compound (7) was prepared
analogously by replacing intermediate (9) with
2-chloro- 3-ethyl-3H-imidazo[4,5-b]pyridme. Compound
(8) was prepared analogously by replacing intermediate
(9) with intermediate (27). Compound (13) was prepared
analogously by replacing intermediate (9) with 



intermediate (29). Example B.2 Preparation of compound
(11) A mixture of
2-chloro-3-methyl-3//-imidazo[4,5-b]pyridine (0.0335
mol) and 1-(phenylmethyl)piperazine (0.0505 mol) was
stirred at 120C for 1 hour. A mixture of an aqueous
K2CO3 (10%) solution and DCM was added. The mixture
was stirred at room temperature for 10 minutes. The
organic layer was separated, rinsed with DCM, dried
(MgSO4), filtered and the solvent was evaporated. The
residue (35 g) was purified by column chromatography
over silica gel (eluent: CH2C 12/CH3OH/NH4OH;
96/3/0.1; 15-35mm). Four fractions were collected and
the solvent was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH; 98/2/0.1; 15-40mm). The pure fractions
were collected and the solvent was evaporated. The
residue ( 1.5 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 1 g
of compound ( 11) (mp. 980C). Example B.3 b)
Preparation of .4rlLl .ii2U compound (3) A mixture of
intermediate (31) (0.005 mol),
2-(chloromethyl)pyiridine hydrochloride (1:1) (0.006
mol) and V -diethylethanamine (0.0253 mol) in DMF (60
ml) was stirred at 40C overnight. The solvent was
evaporated till dryness. The residue was taken up in
DCM/CH3OH. The precipitate was washed with an aqueous
K2CO3 (10%) solution. The organic layer was separated,
dried (MgSO4), filtered and the solvent was evaporated
till dryness. The residue (2.3 g) was purified by
column chromatography over silica gel (eluent:
CH2C12/CH3OH/NH4OH 96/4/0.4; 15-40mm), yielding 1.5g
(96%). This fraction was dissolved in 2-propanol/HCl
5N and converted into the hydrochloric acid salt. The
precipitate was filtered off and dried. The residue
wascrystallized from ethanol/DIPE. The precipitate was
filtered off and dried, yielding 1.7g of compound (3)
(mp. 1820C). Example B.4 Preparation of compound (9)
Sodium cyanotrihydroborate (0.036 mol) then acetic
acid (4 ml) were added dropwise to a mixture of
compound (2) (0.012 mol) and formaldehyde (0.12 mol)
in acetonitrile (80 ml) under nitrogen flow. The
mixture was stirred at room temperature overnight.
Acetic acid (4 ml) was added. The mixture was stirred
at 4O0C for 12 hours, then cooled to room temperature.
An aqueous K2CO3 (10%) solution was added. The mixture
was extracted with DCM. The organic layer was
separated, dried (MgSO4), filtered, and the solvent
was evaporated till dryness. The residue was taken up
in CH3OH (80 ml). 2-Propanol and HCl 5N (10 ml) were
added. The mixture was stirred and refluxed overnight.
The solvent was evaporated till dryness. The residue
was taken up in DCM and washed with an aqueous K2CO3
(10%) solution. The organic layer was separated, dried
(MgSO4), filtered, and the solvent was evaporated till
dryness. The residue (4 g) was purified by column
chromatography over silica gel (eluent:
CH2C12/CH3OH/NH4OH 97/3/0.1; 15-40mm). The pure
fractions were collected and the solvent was
evaporated. The residue (3.1 g) was crystallized from
2-propanone/ acetonitrile/DIPE. The precipitate was
filtered off and dried, yielding 2.7 g of compound (9)
(mp. 128C). Example B.5 Preparation of compound (10) A
mixture of the hydrochloric acid salt of intermediate
(31) (0.0046 mol), 5-(chloromethyl)- l,3-benzodioxole
(0.005 mol) and potassium carbonate (0.007 mol) in
acetonitrile (80 ml) was stirred at 80C for 4 hours
and the solvent was evaporated. The residue was taken
up in a mixture of water and DCM. The organic layer
was separated, dried (MgSO4), filtered and the solvent
was evaporated. The residue (2 g) was purified by
column chromatography over silica gel (eluent:
CH2C12/CH3OH/NH4OH 97/3/0.1; 15-40mm). The pure
fractions were collected and the solvent was
evaporated. The residue (0.95 g) was crystallized from
2-propanone/DIPE. The precipitate was filtered off and
dried, yielding 0.51 g of compound (10) (mp. 114C).
Example B.6 



Preparation of compound (14) A mixture of compound (
11) (0.0153 mol) and palladium-on activated carbon
(1.4 g) in methanol (70 ml) was stirred at 50C for 12
hours under a 5 bar pressure of hydrogen, then cooled,
filtered over celite, rinsed with methanol and
concentrated. The residue (8 g) was purified by column
chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH 90/10/1; 15-40mm). The pure fractions
were collected and the solvent was evaporated,
yielding 5 g of compound (14) (mp. 136C). Compounds (
15) and (16) were prepared using the same methodology
starting from compounds (7) and (5) respectively
however the column chromatography purification step
was replaced by dissolving the residue in 2-propanol
saturated with HCl in order to obtain the hydrochloric
acid addition salt of said compounds (15) and (16) as
a precipitate. Table F-I lists the compounds that were
prepared according to one of the above Examples. The
term ".C2H2O4" stands for the ethanedioate salt. Table
F-IC. Pharmacological examples Cl. Gastric tone
measured by an electronic barostat in conscious dogs
Gastric tone cannot be measured by manometric methods.
Therefore an electronic barostat was used. This allows
the study of the physiological pattern and regulation
of gastric tone in conscious dogs and the influence of
test-compounds on this tone. The barostat consists of
an air injection system which is connected by a
double-lumen 14-French polyvinyl tube to an ultrathin
flaccid polyethylene bag (maximal volume:  700 ml).
Variations in gastric tone were measured by recording
changes in the volume of air within an intragastric
bag, maintained at a constant pressure. The barostat
maintains a constant pressure (preselected) within a
flaccid air-filled bag introduced into the stomach,
changing the volume of air within the bag by an
electronic feedback system. Thus, the barostat
measures gastric motor activity (contraction or
relaxation) as changes in intragastric volume
(decrease or increase resp.) at a constant
intragastric pressure. The barostat consists of a
strain gauge linked by an electronic relay to an
airinjection-aspiration system. Both the strain gauge
and the injection system are connected by means of
double-lumen polyvinyl tube to an ultrathin
polyethylene bag. A dial in the barostat allows
selection of the pressure level to be maintained
within the intragastric bag. Female beagle dogs,
weighing 7-17 kg, were trained to stand quietly in
Pavlov frames. They were implanted with a gastric
cannula under general anaesthesia and aseptic
precautions. After a median laparotomy, an incision
was made through the gastric wall in longitudinal
direction between the greater and the lesser curve, 2
cm above the nerves of Latarjet. The cannula was
secured to the gastric wall by means of a double purse
string suture and brought out via a stub wound at the
left quadrant of the hypochondrium. Dogs were allowed
a recovery period of two weeks. At the beginning of
the experiment, the cannula was opened in order to
remove any gastric juice or food remnants. If
necessary, the stomach was cleansed with 40 to 50 ml
lukewarm water. The ultrathin bag of the barostat was
positioned into the fundus of the stomach through the
gastric cannula. In order to ensure easy unfolding of
the intragastric bag during the experiment, a volume
of 150-200 ml was injected into the bag by raising the
pressure to maximally 14 mm Hg (about 1.87 kPa) very
briefly. This procedure was repeated twice. After a
stabilization period of 60 minutes at an intragastric
pressure of 6 mmHg (about 0.81 kPa), the test compound
was administered subcutaneously, or intraduodenally,
at 2 mmHg (0.27 kPa ) . Test compounds were screened,
i.e. changes in gastric volume are measured, at 0.63
mg/kg s.c. Other doses and routes were tested if a
test compound was shown to be active during the
screening procedure. Table C-I summarizes the mean
maximal change in volume (in ml) on relaxation of the
fundus, 1 hour after LD. administration of the test
compound (0.63 mg/kg).Table C-I : (*) : administered
at 0.16 mg/kg Compound ( 11) was tested at different
concentrations and the results are reported Table C-2
below and compared with compound (72) of WO-0 1/46
189. Both compounds were administered LD.. Table C-2 :



Structure comparisonClaims 1. A compound of formula
(I) including any stereochemically isomeric form
thereof, wherein R1 is hydrogen, phenylmethyl,
pyridinylmethyl or benzo[ 1,3Jdioxolylmethyl; R3 is
hydrogen, halo or C^alkyl; R4 is hydrogen, halo or
C^alkyl; and R5 is hydrogen, amino, C^alkylamino or
di(Ci_4alkyl)amino; or a pharmaceutically acceptable
acid addition salt thereof, or a solvate thereof. 2. A
compound as claimed in claim 1 wherein R1 is hydrogen.
3. A compound as claimed in claim 1 or claim 2 wherein
R1 is phenylmethyl. 4. A compound as claimed in any of
claims 1 to 3 wherein R2 is methyl. 5. A compound as
claimed in claim 1 wherein the compound is
2-(4-benzyl-piperazinl-
yl)-3-methyl-3H-imidazo[4,5-b]pyridine or a
pharmaceutically acceptable acid addition salts
thereof. 6. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a
therapeutically active amount of a compound according
to any of claims 1 to 5. 7. A process for preparing a
pharmaceutical composition according to claim 6
wherein a therapeutically active amount of a compound
according to any of claims 1 to 5 is intimately mixed
with a pharmaceutically acceptable carrier. 8. A
compound according to any of claims 1 to 5 for use as
a medicine. 9. Use of a compound as claimed in any of
claims 1 to 5 for the manufacture of a medicament for
the treatment of gastro-oesophageal reflux, heartburn,
dyspepsia, early satiety, bloating and anorexia.10. A
process for preparing a compound of formula (I)
wherein a) an intermediate of formula (II) is
iV-alkylated with an intermediate of formula (III), in
a reaction-inert solvent b) or; an intermediate of
formula (V) is iV-alkylated with compound of formula
(I-a) in a reaction-inert solvent wherein in the above
reaction schemes the radicals R1' is phenylmethyl,
pyridinylmethyl or benzo[l,3]dioxolylmethyl, and R2,
R3, R4 and R5 are as defined in claim 1 and W is an
appropriate leaving group; c) or; if desired; a
compound of formula (I) is converted into a
pharmaceutically acceptable acid addition salt, or
conversely, an acid addition salt of a compound of
formula (I) is converted into a free base form with
alkali; and, if desired, preparing stereochemically
isomeric forms thereof. 


