
AGGLOMERATION OF A CALCIUM-CONTAINING COMPOUND BY
ROLLER COMPACTION Field of the invention The present
invention relates to a particulate material and a
solid dosage form notably tablets comprising a
regularly shaped calcium-containing compound such as a
calcium salt as a therapeutically and/or
prophylactically active substance and a
pharmaceutically acceptable sugar alcohol such as,
e.g., sorbitol and/or isomalt that has a micro
structure as evidenced by SEM. The invention also
relates to a process for the preparation of the
particulate material and solid dosage form. The
process involves agglomeration of the
calcium-containing compound and the pharmaceutically
acceptable sugar alcohol by means of roller
compaction. The particulate material obtained by
roller compaction is suitable for use in the further
processing of the particulate material into e.g.
tablets such as chewing tablets. The present invention
is based on the findings that the result of an
agglomeration process by which a calcium-containing
compound is agglomerated depends on the particular
shape of the calcium-containing compound and the micro
structure of the material used as a binder in the
agglomeration process. Background Calcium is essential
for a number of key functions in the body, both as
ionized calcium and a calcium complex (Campell AK.CIin
Sci 1987; 72:1-10). Cell behaviour and growth are
regulated by calcium. In association with troponin,
calcium controls muscle contraction and relaxation
(Ebashi S. Proc R Soc Lond 1980; 207:259-86). Calcium
selected channels are a universal feature of the cell
membrane and the electrical activity of nerve tissue
and the discharge of neurosecretory granules are a
function of the balance between intracellular and
extra cellular calcium levels (Burgoyne RD. Biochim
Biophys Acta 1984;779:201-16). The secretion of
hormones and the activity of key enzymes and proteins
are dependent on calcium. Finally calcium as a calcium
phosphate complex confers rigidity and strength on the
skeleton (Boskey AL. Springer, 1988:171-26). Because
bone contains over 99% of the total body calcium,
skeletal calcium also serves as the major long-term
calcium reservoir.Calcium salts such as, e.g., calcium
carbonate is used as a source of calcium especially
for patients suffering from or at risk of
osteoporosis. Moreover, calcium carbonate is used as
an acid-neutralizing agent in antacid tablets.
Furthermore, calcium may have anticancer actions
within the colon. Several preliminary studies have
shown high calcium diets or intake of calcium
supplementation is associated with reduced colon
rectal cancer. There is increasing evidence that
calcium in combination with acetylsalicylic acid (ASA)
and other non steroidal anti-inflammatory drugs
(NSAIDS) reduce the risk the risk of colorectal
cancer. Recent research studies suggest that calcium
might relieve premenstrual syndrome (PMS). Some
researchers believe that disruptions in calcium
regulation are an underlying factor in the development
of PMS symptoms. In one study, half the women of a 466
person group of pre-menopausal women from across the
U.S. were tracked for three menstrual cycles and were
given 1200 mg of calcium supplements daily throughout
the cycle. The final results showed that 48% of the
women who took placebo had PMS related symptoms. Only
30% of those receiving calcium tablet did. Calcium
salts like e.g. calcium carbonate is used in tablets
and due to the high dose of 



calcium required, such tablets are often in the form
of chewable tablets. It is a challenge to formulate
chewable tablets containing a calcium salt, which
tablets have a pleasant taste and an acceptable
mouthfeel without the characteristic dominating taste
or feeling of chalk. Furthermore, i) the high dose of
calcium carbonate (normally 300-600 mg of elemental
calcium twice daily, corresponding to 750 - 1500 mg of
calcium carbonate twice daily), ii) the inherent poor
properties of regular shaped calcium carbonate with
respect to tabletting properties like compressibility,
which accordingly calls for the need of adding one or
more pharmaceutically acceptable excipients in order
to obtain a suitable compressibility, and iii) the
extremely bad taste or mouthfeel of a calcium salt
itself especially with respect to chalkiness make it
very difficult to prepare a tablet that has a suitable
small size, which is conveniently small for a patient.
Sufficient taste masking is another major challenge
when formulating chewable tablets.The present
inventors have found an easy way for producing e.g.
chewable tablets containing a physiologically
tolerable calcium-containing compound by using a
granulate comprising agglomerates of the
calcium-containing compound. The granulate is obtained
without use of any solvent (e.g. water), but involves
the technique of roller compaction of the
calcium-containing compound to form agglomerates
having suitable properties for further processing into
a solid dosage form such as, e.g., tablets. EP 0 054
333 (Stauffer Chemical Company) describes a process of
compacting fine particles of calcium phosphate by
means of roller compacting to obtain a powder. The
powder obtained has a larger bulk density than the
starting material, which makes it suitable for use as
an excipient in producing pharmaceutical tablets. In
contrast to EP 0 054 333 the present invention does
not employ roller compaction with the aim of
increasing the bulk density of a pharmaceutically
acceptable excipient, but as a novel method for
agglomeration, i.e. for building up agglomerates of
particles in order to increase the mean particle size
to a size that is suitable for further processing of
the material into e.g. tablets such as, e.g., chewable
tablets that have an acceptable taste and/or
mouthfeel. Previously it has been described that the
quality of the calcium-containing compound as well as
the method for preparation of a pharmaceutical
composition containing the calcium-containing compound
are of great importance in order to obtain acceptable
taste and mouthfeel of a chewable tablet (WO
00/28973). In contrast to WO 00/28973 the method
according to the invention does not employ a step of
binding the particles together by a wet granulation
process, which means that the method according to the
invention advantageously can be employed when it is
desired to incorporate substances that are sensitive
towards humidity. An example of such a substance is
vitamin D that often is included together with a
calcium salt in a pharmaceutically dosage form. The
present invention provides a simple and cost-effective
alternative method to obtain such a dosage form
without the need of a step e.g. involving wet
granulation. Description of the invention It has
surprisingly been found that roller compaction of a
calcium-containing compound together with a
pharmaceutically acceptable sugar alcohol that has
binding properties improves the properties for
pharmaceutical use of the compacts obtained thereby.As
mentioned above, in the present context the process of
roller compacting of a powder is applied as an
alternative method to known granulation or
agglomeration methods, i.e. wet granulation or- when
tablets are prepared - direct compression 



using dry binders. The present inventors have found
that the process of roller compacting is a very mild
method that does not destroy the possibility of
obtaining products that have an acceptable mouthfeel
and at the same time are without a dominating
chalk-like taste or feel. Normally, roller compaction
is employed with the purpose of increasing the bulk
density of a particular substance or composition e.g.
in order to transform a bulky material to a less
voluminous material that is easier to use in the
manufacturing of pharmaceutical compositions. To the
best of the present inventor's knowledge, roller
compaction has not been employed as a gentle
granulation process that maintains or do not destroy
important properties of the material (i.e. the
calcium-containing compound) so that an acceptable
taste, mouthfeel etc. can be obtained. With an aim of
preparing a smaller tablet that still has acceptable
taste and mouthfeel, the present inventors have found
that the use pharmaceutically acceptable sugar
alcohols as binding material in the agglomeration
process is particularly suitable. However, in order to
obtain suitable properties of a roller compacted
composition containing a calcium-containing compound,
two major factors are important, namely the properties
of the calcium-containing compound itself and the
choice of sugar alcohol used as a binder in the
agglomeration process. To this end the present
inventors have found that when a regularly shaped
calcium-containing compound is used, which has very
poor compressibility properties itself, then - in
order to obtain an acceptable end result - it is very
important that the sugar alcohol used has a micro
structure, i.e. a structure that enables a certain
deformation and sufficient distribution throughout the
tablet during the roller compaction process in order
to establish sufficient bonding between the individual
calcium (and sugar alcohol) particles. In the present
context, the term "regularly shaped" in connection
with a calciumcontaining compound is intended to
denote that the individual particles as evidenced by
SEM have a rounded or smooth-like surface like e.g.
the cubic-formed crystals shown in Figure 15 herein.
The regular shape results in a relatively low specific
surface area, that is below 1.5 m2/gIn the present
context, the term "micro structure" used in connection
with sugar alcohols is intended to denote that a
single crystal of the sugar alcohol is a polycrystal
such as multiple crystals or fiber crystals comprising
smaller units, i.e. the crystals have an identifiable
substructure that is detectable by SEM (e.g. see
Figure 16 herein). The micro structure enables a
certain deformation and sufficient distribution
throughout the tablet during the roller compaction
process in order to establish sufficient bonding
between the individual calcium (and sugar alcohol)
particles. Furthermore, a sufficient compressibility
is required, cf. the examples herein. Moreover, in
contrast to what is general knowledge within the field
of pharmaceutical formulation, the present inventors
have found that a sugar alcohol like sorbitol is not
suitable for use in the standard quality generally
recommended. This quality has a mean particle size of
about 300 mm, but as demonstrated in the examples
herein such a mean particle size is too large in order
to enable a sufficient distribution of sorbitol
particles around the particles of the
calcium-containing compound resulting in tablets
having unacceptable properties with respect to
crushing strength. The particle size of e.g. sorbitol
must be much smaller in order to obtain good and
acceptable results with respect to crushing strength.
Accordingly, the pharmaceutically acceptable sugar
alcohol employed according to the 



invention has a mean particle size of at the most
about 150 mm such as, e.g., at the most about 110 mm,
at the most about 100 mm, at the most about 90 mm, at
the most about 80 mm, at the most about 70 mm, at the
most about 60 mm, at the most about 50 mm, at the most
about 40 mm, at the most about 30 mm, at the most
about 20 mm or about 10 mm. In specific embodiments,
the pharmaceutically acceptable sugar alcohol employed
has a mean particle size in a range of from about 5 to
about 150 mm such as, e.g., from about 5 to about 110
mm or from about 5 to about 80 mm. Furthermore, it
would have been expected that use of e.g. sorbitol in
a much smaller particle size would lead to stability
problems as it is known that sorbitol is hygroscopic
and a smaller particle size increases the surface area
and thereby the risk of adsorbing moisture e.g. from
the surroundings. However, as demonstrated herein,
tablets prepared using a granulate obtained by roller
compaction of a composition containing the
calcium-containing compound and e.g. sorbitol having a
mean particle size wellbelow 300 m are stable with
respect to crushing strength, i.e. the crushing
strength of the tablets when stored in open petri
dishes at 25 0C and 60% RH changes at the most 50%
such as, e.g. at the most about 40%, at the most about
30%, at the most about 20%, at the most about 15%, at
the most about 10% during a time period that starts 5
days after manufacture and runs during the remaining
storage period e.g. 1 month, 3 months etc. The
crushing strengths of tablets of the invention should
be in a range of from about 70 to about 140 N. Such
improved stability indicates that products obtained as
described herein are suitable for so-called zone 3 or
4 countries (as defined in ICH Q 1F), i.e. countries
that have a relatively high average temperature and
relative humidity. In one aspect, the invention
relates to a process for the preparation of a
particulate material or a solid dosage form comprising
one or more regularly shaped calciumcontaining
compound as an active substance and one or more
pharmaceutically acceptable sugar alcohols having a
micro structure, the process involving roller
compaction of a composition containing the
calcium-containing compound and the sugar alcohol. The
invention also relates to the particulate material as
such as well as to a solid dosage form based on the
particulate material. The sugar alcohols employed have
binding properties and - as in the case of sorbitol
and isomalt - preferably sweetening properties. In
order to achieve satisfactory results, the sugar
alcohol (binder) must be present in the particulate
material in a concentration of at least about 5% w/w
such as, e.g., at least about 10% w/w, at least about
15% w/w or at least about 20% w/w. Use of roller
compaction as a means for agglomeration of a
calcium-containing compounds to obtain a particulate
material that is suitable for use in the preparation
of e.g. chewable tablets having an acceptable taste
and mouthfeel, has two critical parameters, namely the
shape of the calcium carbonate crystals and the
structure of the sugar alcohol crystal. Moreover, the
pharmaceutically acceptable sugar alcohol (binder) is
normally present in a minimum concentration of about
5% w/w or about 10% w/w. Furthermore, it has been also
been observed that when a calcium-containing compound
is employed that has a bulk density of at least about
0.7 g/ml (such as e.g.calcium carbonate in the form of
Scoralite) then the bulk density of the composition
(containing the calcium-containing compound and the
sugar alcohol) subjected to roller compaction is not
remarkably higher than the bulk density of the
calcium-containing 



compound itself (i.e. before roller compaction). Thus,
when such a calcium carbonate quality is used, the
bulk density before and after roller compaction may
not change much, i.e. the change in bulk density
between the particulate material obtained and the
calcium-containing compound used is at the most about
40% such as, e.g., at the most abOUt 30% Or at the
mOSt abOUt 20% Calculated as [(d part iculate material
- doalcium-containing compound)'dparticulate material.
l UO /o. As mentioned above, the present invention
relates to a particulate material comprising one or
more regularly shaped calcium-containing compounds as
an active substance and one or more pharmaceutically
acceptable sugar alcohols having a micro structure.
Normally, such a particulate material is further
processed into a convenient dosage form such as
tablets and such tablets must have suitable technical
properties in order to withstand normal handling etc.
Furthermore, when chewable tablets are prepared, the
tablets must not be so hard, i.e. have an unacceptable
high crushing strength, so that it becomes difficult
for a patient to chew. Accordingly, it is important to
balance the crushing strength to an acceptable level.
As shown in the example herein, it is possible to
determine whether a specific sugar alcohol is suitable
for use in the preparation of a particulate material
according to the invention by subjecting the sugar
alcohol to two tests, namely i) a SEM photo showing
that the sugar alcohol has a micro structure and ii) a
test showing the compressibility properties of the
sugar alcohol itself. To this end, the
pharmaceutically acceptable sugar alcohol - when
compressed into tablets containing 100% w/w of the
sugar alcohol using 11,29 mm flat faced punches and a
max compression force of 25kN - has a slope of
correlation between crushing strength (measured in N)
and compression pressure (measured in (N) of 7 x 10~3
or more, when tested using a Schleuniger Hardness
Autotester 4 or Schleuniger Tablet tester 6D and a
tablet placed with the longest dimension orthogonal to
the jaws of the crushing strength apparatus. The
inventors have found that it is of great advantage in
the roller compaction process to use a
pharmaceutically acceptable sugar alcohol that has
binding and sweetening properties. Examples of
suitable binders or sweeteners include sorbitol,
maltitol, xylitol, fructose, lactitol, isomalt,
tagatose and manitol. Sorbitol has a sweetening
effect(compared to sucrose) of 0.55; maltitol that has
a sweetening effect of < 1; xylitol that has a
sweetening effect of 1, isomalt that has a sweetening
effect of <0.5, etc. In order to ensure a sufficient
distribution of the pharmaceutically acceptable sugar
alcohol between the individual particles of the
calcium-containing compound during the roller
compaction, the inventors have found that the binder
suitably have a mean particle size of at the most
about 110 mm such as, e.g., at the most about 100 mm,
at the most about 90 mm, at the most about 80 mm, at
the most about 70 mm, at the most about 60 mm, at the
most about 50 mm, at the most about 40 mm, at the most
about 30 mm, at the most about 20 mm or about 10 mm.
Examples of such materials are sorbitol and isomalt.
In the literature (see Pharmaceutical Technology,
volume 1 (tabletting technology), Michael H.
Rubinstein (ed.), Ellis Horwood Ltd, 1987) it has been
stated that sorbitol has good tabletting properties
and that the admixing of this excipient will increase
the tablet strength. However, it has also been stated
that in order to get this effect the sorbitol should
be of the "instant" quality that is manufactured by
spray-drying. The optimal particle size of sorbitol
"instant" has been described as having 60 - 90%
between 212 - 500 mm when determined by sieve
analysis. The recommended 



concentration in the tablet is 30 - 80%. However, in
the context of the present invention, sorbitol can be
used as a binder (having sweetening properties) in
tablets based on roller compaction and important
deviations from the reported use of sorbitol are
necessary: 1. Sorbitol should be finely dispersed or
distributed between the particles of the
calcium-containing compound in order to secure an
optimal or a good as possible binding; this leads to
limitations with respect to the particle size of
sorbitol. 2. A particle size of sorbitol corresponding
to D0.5 < 100 mm seems to be suitable. The particle
size is measured employing Malvern Mastersizer and the
size is given as D(v;0.5). 3. The concentration of
sorbitol should exceed that of 5% w/w and approx 20%
w/w seems to be fine.4. Sorbitol of the "instant"
quality mentioned above would fail completely if the
above described and relatively large particle size
distribution was used. Especially two sugar alcohols
have proved to be suitable for use in the roller
compaction process, namely sorbitol and isomalt.
However, it is contemplated that other sugar alcohols
also may be available in a quality that fulfils the
above-mentioned criteria, and such sugar alcohols are
envisaged to be suitable for use according to the
invention. Below is mentioned other sugar alcohols,
that may fulfil the above-mentioned criteria. In a
specific embodiment, the sugar alcohol is sorbitol,
notable a sorbitol that has a mean particle size in a
range of from about 25 to about 50 mm such as, e.g.,
from about 35 to about 45 mm or from about 30 to about
45 mm. In another embodiment, the sugar alcohol is
isomalt, notably an isomalt that has a mean particle
size in a range of from about 20 to about 50 mm such
as, e.g., from about 25 to about 35 mm or from about
20 to about 35 mm. Provided that a sugar alcohol is
employed that fulfils the above-mentioned criteria it
is possible to use one or more sugar alcohols that not
necessarily fulfils these criteria, but has other
functions e.g. as a sweetener. Such sugar alcohols are
typically selected from the group consisting of
mannitol, xylitol, maltitol, inositol, and lactitol,
and mixtures thereof. Examples are Sorbitols, Neosorb
P100T, Sorbidex P1666B0 and Sorbogem Fines Crystalline
Sorbitol available from Roquette Freres, Cerestar and
SPI Polyols Inc. respectively. Maltisorb P90
(maltitol) available from Roquette Freres, Xylitol
CM50, Fructofin CM (fructose) and Lactitol CM50
available from Danisco Sweeteners, Isomalt ST-PF,
Isomalt DC100, Gaio Tagatose and Manitol available
from Palatinit, ArIa Foods and Roquette, Freres
respectively. Further examples of suitable
saccharide-based binders/sweeteners include sucrose,
dextrose. Specific qualities of sorbitol and isomalt
that do not fulfil the above-mentioned criteria may of
course also be added. In a specific embodiment, a
particulate material according to the invention may
comprise a mixture of sorbitol and xylitol. In such
cases, the weight ratio between sorbitol and xylitol
is normally in a range of from about 1:0.1 to about
1:1 .5 such as, e.g., about 1:1 . A mixture of isomalt
and xylitol is also suitable and in such cases,
theweight ratio between isomalt and xylitol is
normally in a range of from about 1:0.1 to about 1:1.5
such as, e.g., about 1:1 . In a paragraph given in the
following, a description of calcium-containing
compounds is given. However, as mentioned herein
before, the calcium-containing compound for use in the
roller compaction process according to the invention
has a regular shape such as a calcium salt like
calcium carbonate in specific qualities. In preferred
aspect, the 



calcium salt is calcium carbonate and notably with a
shape and a mean particle size corresponding to that
of Scoralite 1B or Merck 2064. In a specific
embodiment, the calcium carbonate is Scoralite 1B or
Merck 2064. However, the above-mentioned calcium
carbonate may be used in admixture with other
calcium-containing compounds such as, e.g., those
mentioned herein in the following paragraph,
especially calcium citrate, calcium lactate, calcium
phosphate including tricalcium phosphate, calcium
gluconate, bisglycino calcium, calcium citrate
maleate, hydroxyapatite including solvates, and
mixtures thereof. Normally, the content of the
regularly shaped calcium-containing compound in the
particulate material is in a range of from about 40%
to about 100% w/w such as, e.g., from about 45% to
about 98% w/w, from about 50% to about 95% w/w, from
about 55% to about 90% w/w or at least about 60% w/w,
at least about 65% w/w, at least about 70% w/w or at
least about 75% w/w. The particulate material obtained
by roller compaction may comprise 100% w/w of the
calcium-containing compound or it may comprise from
about 50% to about 90% w/w such as, e.g., from about
70 to about 80% w/w of the total amount of
calciumcontaining compound contained in the tablet.
Accordingly, a part of the total amount of
calcium-containing compound may be added after roller
compaction. As mentioned above, during the roller
compaction process, the calcium carbonate and the
sugar alcohol are brought in close contact and due to
the micro structure of the crystal of the sugar
alcohol, the sugar alcohol crystals are squeezed
between the calcium carbonate crystal. Accordingly, a
SEM photo of the particulate material - when
compressed into a tablet - shows that a surface of a
deformed particle of the pharmaceutically acceptable
sugar alcohol is in close contact with surfaces of the
crystals of the one or more calcium-containing
compound.A particulate material according to the
invention may further comprise one or more
pharmaceutically acceptable excipients or additives,
or one or more therapeutically, prophylactically
and/or diagnostically active substances. A description
of pharmaceutically acceptable excipients suitable for
use in the present context is given herein. A
particular active substance of interest is a vitamin
D. Furthermore, roller compaction of a composition
containing a calcium-containing compound and a sugar
alcohol to obtain a particulate material according to
the invention leads to a particulate material that has
such a flowability that - when tablets are prepared
from the particulate material optionally admixed with
at the most 10% w/w such as, e.g. at the most about
7.5% w/w or at the most about 5% w/w of a glidant
using a tabletting machine operating at at least 300
tablets per min - the mass variation of the tablets
obtained fulfils the requirements given in Ph. Eur.
The tabletting machine may be operating at e.g. 1000
tablets/min or even higher such as, e.g., 2000
tablets/min, 3000 tablets/min, 4000 tablets/min, 5000
tablets/min, 6500 tablets/min etc. The dwell time
during the preparation of the tablets is at the most
about 1 sec. In a specific embodiment a particulate
material according to the invention contains from
about 60 to about 95% w/w of the calcium-containing
compound and from about 5 to about 40% w/w of the
pharmaceutically acceptable sugar alcohol, provided
that the sum does not exceed 100% w/w. In another
specific embodiment a particulate material according
to the invention contains from about 60 to about 94%
w/w such as, e.g., from about 65% to about 80% 



w/w of the calcium-containing compound, from about 5
to about 35% w/w such as, e.g., from about 15 to about
30% w/w of the pharmaceutically acceptable sugar
alcohol and from about 1 to about 15% w/w of one or
more pharmaceutically acceptable excipients and/or
active substances, provided that the sum of
ingredients amounts to 100% w/w. More specifically, a
particulate material according to the invention
preferably contains from about 65% to about 80% w/w
such as, e.g., from about 70% to about 75% w/w of the
calcium-containing compound and from about 15% to
about 25% w/w such as, e.g., from about 20 to about
25% w/w of sorbitol or isomalt or mixtures thereof.A
particulate material according to the invention may be
used as such, but normally it is manufactured into a
suitable solid dosage form. One or more
pharmaceutically acceptable excipients may be added in
order to prepare the dosage form. The dosage form is
intended for oral administration e.g. in the form of a
single unit or a multiple unit dosage form such as,
e.g., in the form of tablets, capsules, sachets,
beads, pellets or the like. In a preferred embodiment,
the solid dosage form according to the invention is in
the form of tablets. In a specific embodiment the
tablets have a shape and dimensions essentially as
shown in Figure 24 herein. This shape is especially
designed to easily break the tablet into two halves of
essentially the same size, i.e. essentially containing
the same amount of calcium. The breakage is provided
by placing the tablet on a flat surface e.g. a table
and then by use of e.g. two fingers pressing
simultaneously on each end of the tablet. Due to the
fact that the tablet is in contact with the table only
in one point this is possible. A solid dosage form
according to the invention may contain an amount of
the one or more calcium-containing compounds
corresponding to from about 300 to about 1200 mg
calcium such as, e.g., from about 400 to about 600 mg
calcium. Normally, the total concentration of the one
or more calcium-containing compound in the dosage form
is in a range of from about 40% to about 99% w/w such
as, e.g., from about 45% to about 98% w/w, from about
50% to about 95% w/w, from about 55% to about 90% w/w
or at least about 60% w/w, at least about 65% w/w, at
least about 70% w/w. In a specific embodiment, the
total concentration of the particulate material
contained in the dosage form is from about 65% to
about 100% w/w such as, e.g., from about 70% to about
98% w/w, from about 75% to about 95% w/w, from about
80% to about 95% or from about 85% to about 95% w/w.
In another specific embodiment, a solid dosage form
according to the invention contains from about 60% to
about 95% w/w of the calcium-containing compound and
from about 5% to about 40% w/w of the pharmaceutically
acceptable sugar alcohol, provided that the sum does
not exceed 100% w/w. Alternatively, a solid dosage
formcontains from about 60 to about 94% w/w such as,
e.g., from about 65% to about 80% w/w of the
calcium-containing compound, from about 5 to about 35%
w/w such as, e.g., from about 15 to about 30% w/w of
the pharmaceutically acceptable sugar alcohol and from
about 1 to about 15% w/w of one or more
pharmaceutically acceptable excipients and/or active
substances, provided that the sum of ingredients
amounts to 100% w/w. A SEM photo of a fractured
surface of the solid dosage form shows that a surface
of a deformed particle of sugar alcohol is in close
contact with surfaces of the one or more
calcium-containing compound. As mentioned herein
before, a solid dosage form according to the invention
is stable. Accordingly, the crushing strength of the
tablets when stored in open petri dishes at 25 



0C and 60% RH at the most changes 50% such as, e.g. at
the most about 40%, at the most about 30%, at the most
about 20%, at the most about 15%, at the most about
10% during a time period that starts 5 days after
manufacture and runs during the remaining storage
period. Acceptable stability is obtained if a tablet
during the whole storage period (e.g. 1 month, 3
moths) in open Petri dishes has a crushing strength in
a range of from about 70 to about 140 N. In a
preferred aspect, a solid dosage form is in the form
of a chewable, suckable and/or swallowable tablet.
Importantly for chewable tablets is the taste and such
tablets of the invention must have an acceptable taste
with respect to sweetness, flavour and chalkiness when
tested by a professional/skilled sensory test panel of
at least 6 persons. A solid dosage form according to
the invention may comprise a sweetener selected from
the group consisting of dextrose, fructose, glycerin,
glucose, isomalt, lactitol, lactose, maltitol,
maltose, mannitol, sorbitol, sucrose, tagatose,
trehalose, xylitol, alitame, aspartame, acesulfam
potassium, cyclamic acid, cyclamate salt (e.g. calcium
cyclamate, sodium cyclamate), neohesperidine
dihydrochalcone, thaumatin, saccharin, saccharin salt
(e.g. ammonium saccharin, calcium saccharin, potassium
saccharin, sodium saccharin), and mixtures thereof.
The invention also relates to a process for the
preparation of a particulate material as defined
above, the process comprises roller compaction of a
composition comprising the regularly shaped
calcium-containing compound and one or more
pharmaceuticallyacceptable sugar alcohols having a
micro structure. Details concerning this aspect appear
from the appended claims and from the description
above relating to the particulate material apply
mutatis mutandis to this and other aspects of the
invention. A further aspect of the invention is to
combine the manufacture of a particulate material and
the manufacture of tablets. By use of pocket rollers
on the roller compactor a powder mixture can be
transformed directly into a solid dosage form, that is
a tablet. A further aspect of the invention is a
process for preparing a tablet comprising a
calcium-containing compound, the process comprises i)
preparing a particulate material as defined herein,
ii) optionally admixing one or more pharmaceutically
acceptable excipients or additive and/or one or more
active substances, and iii) compressing the material
into tablets. Normally, the compression in step iii)
is performed at a compression force that is adjusted
with respect to the diameter and the desired height of
the tablet so that the compression force applied is at
the most about 80 klM such as, e.g., at the most 70
kN, at the most 60 kN, at the most 50 kN, at the most
about 40 kN, at the most about 30 kN or at the most
about 20 kN when tablets having a a diameter of about
16 mm or is capsule shaped (9.4 x 18.9 mm) and a
resulting height of at the most about 10 mm such as,
e.g., about 9 mm, about 8 mm or about 7 mm or about 6
mm are obtained. Specifically, the invention relates
to a process according for the preparation of a tablet
comprising i) calcium carbonate ii) sorbitol and/or
isomalt, iii) a vitamin D, and iv) optionally one or
more pharmaceutically acceptable excipients. The
tablet may comprise 



i) from about 50% to about 90% w/w of calcium
carbonate, ii) from about 5 to about 30% w/w of
sorbitol and/or isomalt, iii) from about 0.01 to about
1% w/w of a vitamin D, and iv) optionally one or more
pharmaceutically acceptable excipients with the
proviso that the total amount of ingredients
corresponds to about 100% w/w.Calcium-containing
compound The calcium-containing compound contained in
a particulate material made according to the invention
is a physiologically tolerable calcium-containing
compound that is therapeutically and/or
prophylactically active. Calcium is essential for a
number of key functions in the body, both as ionized
calcium and a calcium complex (Campell AK.CIin Sci
1987; 72:1-10). Cell behaviour and growth are
regulated by calcium. In association with troponin,
calcium controls muscle contraction and relaxation
(Ebashi S. Proc R Soc Lond 1980; 207:259-86). Calcium
selected channels are a universal feature of the cell
membrane and the electrical activity of nerve tissue
and the discharge of neurosecretory granules are a
function of the balance between intracellular and
extra cellular calcium levels (Burgoyne RD. Biochim
Biophys Acta 1984;779:201-16). The secretion of
hormones and the activity of key enzymes and proteins
are dependent on calcium. Finally calcium as a calcium
phosphate complex confers rigidity and strength on the
skeleton (Boskey AL. Springer, 1988:171-26). Because
bone contains over 99% of the total body calcium,
skeletal calcium also serves as the major long-term
calcium reservoir. Calcium salts such as, e.g.,
calcium carbonate is used as a source of calcium
especially for patients suffering from or at risk of
osteoporosis. Moreover, calcium carbonate is used as
an acid-neutralizing agent in antacid tablets. As
mentioned above, calcium has a number of important
functions within the mammalian body in particular in
humans. Furthermore, in many animal models, chronic
low calcium intake produces osteopenia. The osteopenia
affects cancellous bone more than cortical bone and
may not be completely reversible with calcium
supplementation. If the animal is growing reduced
calcium intake leads to stunting. In the premature
human neonate the higher the calcium intake, the
greater the increase in skeletal calcium accretion
which, if high enough, can equal gestational calcium
retention. During growth chronic calcium deficiency
causes rickets. Calcium supplements in both pre- and
postpubertal healthy children leads to increased bone
mass. In adolescents the higher the calcium intake,
the greater the calcium retention, with the highest
retention occurring just after menarche. Taken
together, these data suggest that in children and
adolescents considered to be taking an adequate intake
of calcium, peakbone mass can be optimized by
supplementing the diet with calcium. The mechanisms
involved in optimizing deposition of calcium in the
skeleton during growth are unknown. They are probably
innate properties of the mineralization process that
ensures optimal calcification of the osteoid if
calcium supplies are high. The factors responsible for
stunting of growth in states of calcium deficiency are
also unknown but clearly involve growth factors
regulating skeletal size. In adults calcium
supplementation reduces the rate of age-related bone
loss (Dawson- Hughes B. Am J Clin Nut 1991
;54:S274-80). Calcium supplements are important for
individuals who cannot or will nor achieve optimal
calcium intakes from food. Furthermore, calcium
supplement is important in the prevention and
treatment of osteoporosis etc. Furthermore, calcium
may have anticancer actions within the colon. Several 



preliminary studies have shown high calcium diets or
intake of calcium supplementation is associated with
reduced colon rectal cancer. There is increasing
evidence that calcium in combination with
acetylsalicylic acid (ASA) and other non steroidal
anti-inflammatory drugs (NSAIDS) reduce the risk the
risk of colorectal cancer. Recent research studies
suggest that calcium might relieve premenstrual
syndrome (PMS). Some researchers believe that
disruptions in calcium regulation are an underlying
factor in the development of PMS symptoms. In one
study, half the women of a 466 person group of
pre-menopausal women from across the U.S. were tracked
for three menstrual cycles and were given 1200 mg of
calcium supplements daily throughout the cycle. The
final results showed that 48% of the women who took
placebo had PMS related symptoms. Only 30% of those
receiving calcium tablets did. Calcium salts like e.g.
calcium carbonate is used in tablets and due to the
high dose of calcium required, such tablets are often
in the form of chewable tablets. It is a challenge to
formulate e.g. chewable tablets containing a calcium
salt, which tablets have a pleasant taste and an
acceptable mouth feel without the characteristic
dominating taste or feeling of chalk. A
calcium-containing compound for use according to the
invention may be e.g. bisglycino calcium, calcium
acetate, calcium carbonate, calcium chloride,
calciumcitrate, calcium citrate malate, calcium
cornate, calcium fluoride, calcium glubionate, calcium
gluconate, calcium glycerophosphate, calcium hydrogen
phosphate, calcium hydroxyapatite, calcium lactate,
calcium lactobionate, calcium lactogluconate, calcium
phosphate, calcium pidolate, calcium stearate and
tricalcium phosphate. Other calcium sources may be
water-soluble calcium salts, or complexes like e.g.
calcium alginate, calcium-EDTA and the like or organic
compounds containing calcium like e.g. calcium
organophosphates. Use of bone meal, dolomite and other
unrefined calcium sources is discouraged because these
sources may contain lead and other toxic contaminants.
However, such sources may be relevant if they are
purified to a desired degree. The calcium-containing
compound may be used alone or in combination with
other calcium-containing compounds. Of specific
interest is bisglycino calcium, calcium acetate,
calcium carbonate, calcium chloride, calcium citrate,
calcium citrate malate, calcium cornate, calcium
fluoride, calcium glubionate, calcium gluconate,
calcium glycerophosphate, calcium hydrogen phosphate,
calcium hydroxyapatite, calcium lactate, calcium
lactobionate, calcium lactogluconate, calcium
phosphate, calcium pidolate, calcium stearate and
tricalcium phosphate. Mixtures of different
calcium-containing compounds may also be used. As
appears from the examples herein, calcium carbonate is
especially suitable for use as a calcium-containing
compound and calcium carbonate has a high content of
calcium. Of particular interest is calcium carbonate.
Normally, a tablet made according to the invention
contains an amount of the calciumcontaining compound
corresponding to from about 100 to about 1000 mg Ca
such as, e.g., from about 150 to about 800 mg, from
about 200 to about 700 mg, from about 200 to about 600
mg or from about 200 to about 500 mg Ca. Calcium
carbonate Calcium carbonate can be in three different
crystal structures: calcite, aragonite and vaterite.
Mineralogically, these are specific mineral phases,
which relate to the distinct arrangement of the
calcium, carbon and oxygen atoms in the crystal
structure. These 



distinct phases influence the shape and symmetry of
the crystal forms. For example, calcite is available
in four different shapes: scalenohedral, prismatic,
spherical and rhombohedral, and aragonit crystals can
be obtained as e.g. discrete or clusteredneedle-like
shapes. Other shapes are also available such as, e.g.,
cubic shapes (Scoralite 1A + B from Scora). As shown
in the examples herein, a particular suitable quality
of calcium carbonate is calcium carbonate having a
mean particle size of 60 mm or less such as, e.g., 50
mm or less or 40 mm or less. Furthermore, an
interesting quality of calcium carbonate has a bulk
density below 2 g/mL. Calcium carbonate 2064 Merck
(available from Merck, Darmstadt, Germany) that has a
mean particle size of 10 - 30 mm, an apparent bulk
density of 0.4 to 0.7 g/mL, and a specific surface
area of 0.3 m2/g; Calcium carbonate 2069 Merck
(available from Merck, Darmstadt, Germany) that has a
mean particle size of approx. 3.9 mm, and an apparent
bulk density of 0.4 to 0.7 g/mL; Scoralite 1A
(available from Scora Watrigant SA, France) has a mean
particle size of 5 to 20 mm, an apparent bulk density
of 0.7 to 1.0 g/mL, and a specific surface area of 0.6
m2/g; Scoralite 1B (available from Scora Watrigant SA,
France) has a mean particle size of 10 -25 mm, an
apparent bulk density of 0.9 to 1.2 g/mL, and a
specific surface area of 0.4 to 0.6 m2/g; Scoralite 1A
+ B (available from Scora Watrigant SA, France) have a
mean particle size of 7 - 25 mm, an apparent bulk
density of 0.7 to 1.2 g/mL, and a specific surface
area of 0.35 to 0.8 m2/g; Pharmacarb LL (available
from Chr. Hansen, Mahawah New Jersie) L has a mean
particle size of 12 - 16 mm, an apparent bulk density
of 1.0 to 1.5 g/mL, and a specific surface area of 0.7
m2/g; Sturcal H has a mean particle size of approx. 4
mm, an apparent bulk density of 0.48 to 0.61 g/mL;
Sturcal F has a mean particle size of approx. 2.5 mm,
an apparent bulk density of 0.32 to 0.43 g/mL; Sturcal
M has a mean particle size of 7 mm, an apparent bulk
density of 0.7 to 1.0 g/ ml_, and a specific surface
area of 1.0 m2/g; Mikhart 10, SPL, 15, 40 and 65
(available from Provencale, Provencale, France);
Mikhart 10 has a mean particle size of 10 mm, Mikhart
SPL has a mean particle size of 20 mm, Mikhart 15 has
a mean particle size of 17 mm, Mikhart 40 has a mean
particle size of 30 mm, an apparent bulk density of
1.1 to 1.5 g/mL; Mikhart 65 has a mean particle size
of 60 mm, an apparent bulk density of 1.25 to 1.7
g/mL; Omyapure 35, (available from Omya S.A.S, Paris,
France) has a mean particle size of 5 - 30 mm, and a
specific surface area of 2.9 m2/g; Socal P2PHV
(available from Solvay, Brussels, Belgium) has a mean
particle size of 1.5 mm, an apparent bulk density of
0.28 g/mL, and a specific surface area of 7.0 m2/g;
Calci Pure 250 Heavy, Calci Pure 250 Extra Heavy and
Calci Pure GCC HD 212 with a mean particle size of
10-30mm, an apparent bulk density of 0.9 - 1.2 g/ml,
and a specific surface area of 0.7 m2/g (available
from Particle Dynamic Inc., St. Louis 



Montana). The content of the calcium-containing
compound in a tablet made according to the present
invention is in a range from about 40% to about 100%
w/w such as, e.g., from about 45% to about 98% w/w,
from about 50% to about 95% w/w, from about 55% to
about 90% w/w or at least about 60% w/w, at least
about 65% w/w, at least about 70% w/w or at least
about 75% w/w. Normally, the dose of calcium for
therapeutic or prophylactic purposes is from about 350
mg (e.g. newborn) to about 1200 mg (lactating women)
daily. The amount of the calcium-containing compound
in the tablets can be adjusted to that the tablets are
suitable for administration 1-4 times daily,
preferably once or twice daily.As mentioned above, the
granulate obtained by the method according to the
invention may be used as such, but it is also very
suitable for further manufacturing into solid dosage
forms like e.g. tablets, capsules or sachets. A person
skilled in the art will know how to adjust the
composition and the various process parameters in
order to obtain a desired calcium-containing product.
In one embodiment of the invention, the granulate
obtained by the present method is intended to be
manufactured into tablets. Often it is necessary to
add one or more pharmaceutically acceptable excipients
(e.g. lubricants) in order to avoid adherence and/or
increase flowability of the granulate obtained.
Accordingly, the method may also comprise a step of
mixing the granulate obtained with one or more
pharmaceutically acceptable excipients. In the event
that it is desired to include other active substances
than the calciumcontaining compound, the method may
also comprise a step of adding one or more
therapeutically, prophylactically and/or
diagnostically active substance to the granulate
obtained. Such substances include one or more
nutrients such as, e.g., one or more vitamins or
minerals. In a specific embodiment, the further active
substance is a D-vitamin such as, e.g., D3 vitamin, D2
vitamin or derivatives thereof. D vitamin or other
active substances A particulate material as well as a
tablet obtained according to the invention may
comprise a further therapeutically and/or
prophylactically active substance. Of particular
interest are one or more D-vitamin compounds.
Non-limitating examples are dry vitamin D3, 100 CWS
available from Roche and dry vitamin D3 100 GFP
available from BASF. A particulate material or tablet
made according to the invention may comprise a further
therapeutically and/or prophylactically active
substance, or it may contain one or more nutrients
such as, e.g. one or more vitamins or minerals. Of
specific interest are e.g. vitamin B, vitamin C,
vitamin D and/or vitamin K and minerals like e.g.
zink, magnesium, selenium etc.Of particular interest
are one or more D-vitamin compounds such as, e.g.,
Vitamin D2 (ergocalciferol) and Vitamin D3
(cholecalciferol) including dry vitamin D3, 100 CWS
available from Roche and dry vitamin D3 100 GFP
available from BASF. In addition to its action on
calcium and skeletal homeostasis, vitamin D is
involved in the regulation of several major systems in
the body. The actions of vitamin D are medicated at
the genome by a complex formed by 1,25-(OH) 2 vitamin
D mainly produced in the kidney, with the vitamin D
receptor (VDR). The latter is widely distributed in
many cell types. The 1,25-(OH) 2 vitamin D/VDR complex
has important regulatory roles in cell differentiation
and in the immune system. Some of these actions 



are probably dependant on the ability of certain
tissues other than the kidney to produce 1,25-(OH) 2
vitamin D locally and act as a paracrine (Adams JS et
al. Endocrinology 1996;1 37:4514-7). In humans,
deficiency of vitamin D results in rickets in children
and osteomalacia in adults. The basic abnormality is a
delay in the rate of mineralization off osteoid as it
is laid down by the osteoblast (Peacock M. London
Livingstone, 1993:83-1 18). It is not clear whether
this delay is due to a failure of a 1,25-(OH) 2
vitamin D-dependant mechanism in the osteoblast or to
reduced supplies of calcium and phosphate secondary to
malabsorption or a combination of both. Accompanying
the mineralization delay, there is reduced supply of
calcium and phosphate, severe secondary
hyperparathyroidism with hypocalcaemia and
hypophosphatemia and increased bone turnover. Vitamin
D insufficiency, the preclinical phase of vitamin D
deficiency, also causes a reduced calcium supply and
secondary hyperparathyroidism, albeit of a milder
degree than found with deficiency. If this state
remains chronic, osteopenia results. The biochemical
process underlying this state of calcium insufficiency
is probably inappropriate level of 1,25-(OH) 2vitamin
D due to a reduction in its substrate 25-OHD (Francis
RM et al. Eur J Clin Invest 1983; 13:391-6). The state
of vitamin D insufficiency is most commonly found in
the elderly. With age there is a decrease in serum
25-OH vitamin D due to decreased sunlight exposure and
possible to decreased skin synthesis. Furthermore, in
the elderly the condition is exacerbated by a decrease
in calcium intake and a paradoxical decrease in
calcium absorption. The reduction in renal function
with age giving rise to reduced renal 1,25-(OH) 2
vitamin D production may be a contributing factor.
There are a number of studies of the effects of
vitamin Dsupplementation on bone loss in the elderly.
Some are without calcium supplementation and others
are with calcium supplementation. It appears from the
studies that although vitamin D supplementation is
necessary to reverse deficiency and insufficiency, it
is even more important as far as the skeleton is
concerned to provide calcium supplementation since the
major skeletal defect is calcium deficiency. In
literature based on clinical trials, recent findings
suggest trends of need for higher doses of vitamin D
for the elderly patients (Compston JE. BMJ 1998;
317:1466-67). An open quasi-randomised study of annual
injections of 150.000-300.000 IU of vitamin D
(corresponding to approx. 400-800 IU/day) showed a
significant reduction in overall fracture rate but not
in the rate of hip fracture in treated patients
(Heikinheimo RJ et al. Calcif Tissue lnt 1992;
51:105-1 10). As it appears from above, a combination
of calcium and vitamin D is of interest. The
recommended Daily Allowance (RDA) of calcium and
vitamin D3 are as follows (European Commission. Report
on osteoporosis in the European Community. Action for
prevention. Office for official Publications of the
European Communities, Luxembourg 1998): Group Age
(years) Calcium (mg)* Vitamin D3 (mg) Newborn 0-0.5
400 10-25 0.5-1.0 360-400 10-25 Children 1.0-3.0
400-600 10 4.0-7.0 450-600 0-10 8.0-10 550-700 0-10
Men 11-17 900-1000 0-10 



18-24 900-1000 0-15 25-65 700-800 0-10 65+ 700-800 10
Women 11-17 900-1000 0-15 18-24 900-1000 0-10 25-50
700-800 0-10 51-65 800 0-10 65+ 700-800 10Pregnant
700-900 10 Lactating 1200 10 * RDA of calcium varies
from country to country and is being re-evaluated in
many countries. Vitamin D is very sensitive towards
humidity and is subject to degradation. Therefore,
vitamin D is often administered in a protective
matrix. Accordingly, when tablets are prepared
containing a vitamin D it is of utmost importance that
the compression forces applied during the tabletting
step do not decrease the protective effect of the
matrix and thereby impair the stability of vitamin D.
To this end, the combination of the various
ingredients in a granulate or tablet made according to
the invention has proved to be very suitable in those
cases where vitamin D also is incorporated into the
composition as it is possible to employ a relatively
low compression force during tabletting and still
achieve a tablet with suitable mechanical strength
(crushing strength, friability etc.). As indicated
above, a tablet containing vitamin D is contemplated
to fulfil the following requirements with respect to
stability: After storage in a closed container at 25
0C at 60% relative humidity (RH) for at least 6 month
such as, e.g., at least 1 year, at least 1.5 years, at
least 2 years or at least 5 years, there is a decrease
in the content of D vitamin of at the most about 15%
w/w such as, e.g., at the most about 10% w/w or at the
most about 5% w/w. After storage in a closed container
at 40 0C at 75% relative humidity (RH) for at least 1
month such as, e.g., at least 2 months, at least 4
months or at least 6 months, there is a decrease in
the content of D vitamin of at the most about 15% w/w
such as, e.g., at the most about 10% w/w or at the
most about 5% w/w. In a specific embodiment, the
invention provides a tablet comprising i) a
calcium-containing compound as an active substance,
ii) a vitamin D, and iii) optionally one or more
pharmaceutically acceptable excipients or actives.More
specifically, the tablet may comprise i) at least 200
mg of the calcium-containing compound (normal range
200-1500 mg), ii) at least 5 mg of vitamin D (normal
range 5-100 mg - 1mg = 40 IU), and iii) optionally one
or more pharmaceutically acceptable excipients or
actives. In a specific embodiment, the invention
provides a tablet comprising i) from about 50% to
about 90% w/w of the calcium-containing compound, ii)
from about 0.00029%o about 0.0122% w/w of a vitamin D,
and iii) optionally one or more pharmaceutically
acceptable excipients or actives with the proviso that
the total amount of ingredients corresponds to about
100% w/w. In particular, the tablet may comprise i)
from about 50% to about 90% w/w of the
calcium-containing compound, ii) from about 5 to about
40% w/w of a sweetening agent, iii) from about 0.12%
to about 4.9 % w/w of a vitamin D including a
protective matrix, 



iv) optionally one or more pharmaceutically acceptable
excipients or actives with the proviso that the total
amount of ingredients corresponds to about 100% w/w.
Pharmaceutically acceptable excipients In the present
context, the term "pharmaceutically acceptable
excipient" is intended to denote any material, which
is inert in the sense that it substantially does not
have any therapeutic and/or prophylactic effect per
se. A pharmaceutically acceptable excipient may be
added to the active drug substance with the purpose of
making it possible to obtain a pharmaceutical
composition, which has acceptable technical
properties. Although a pharmaceutically acceptable
excipient may have some influence on the release of
the active drug substance, materials useful for
obtaining modified release are not included in this
definition. The calcium-containing compound and the
sugar alcohol may also be admixed with one or more
pharmaceutically acceptable excipients before or after
roller compaction. Such excipients include those
normally used in formulation of solid dosage forms
such as, e.g. fillers, binders, disintegrants,
lubricants, flavouring agents, colouring agents,
including sweeteners, pH adjusting agents, stabilizing
agents, etc. Typically, a disintegrant is selected
from the group consisting of: croscarmellose sodium (a
cross-linked polymer of carboxymethylcellulose
sodium), crospovidone,starch NF; polacrilin sodium or
potassium and sodium starch glycolate. Those skilled
in the art will appreciate that it is desirable for
compressible tablets to disintegrate within 30
minutes, more desirable within 10 min, most desirable
within 5 min; therefore, the disintegrant used
preferably results in the disintegration of the tablet
within 30 minutes, more preferable within 10 min, most
preferable within 5 min. Examples of disintegrants
that may be used are e.g. cellulose derivatives,
including microcrystalline cellulose, low-substituted
hydroxypropyl cellulose (e.g. LH 22, LH 2 1, LH 20, LH
32, LH 3 1, LH30); starches, including potato starch;
croscarmellose sodium (i.e. cross-linked
carboxymethylcellulose sodium salt; e.g.
Ac-Di-Sol(r)); alginic acid or alginates; insoluble
polyvinylpyrrolidone (e.g. Polyvidon(r) CL,
Polyvidon(r) CL-M, KoIlidon (r) CL, Polyplasdone(r)
XL, Polyplasdone(r) XL-10); sodium carboxymethyl
starch (e.g. Primogel(r) and Explotab(r)).
Fillers/diluents/binders may be incorporated such as
polyols, sucrose, sorbitol, mannitol, Erythritol(r),
Tagatose(r), lactose (e.g., spray-dried lactose,
a-lactose, b-lactose, Tabletose(r), various grades of
Pharmatose(r), Microtose or Fast-Floe(r)),
microcrystal line cellulose (e.g., various grades of
Avicel(r), such as Avicel(r) PH101 , Avicel(r) PH102
or Avicel(r) PH105, Elcema(r) P100, Emcocel(r),
Vivacel(r), Ming Tai(r) and Solka-Floc(r)),
hydroxypropylcellulose, L-hydroxypropylcellulose
(low-substituted) (e.g. L-HPC-CH31, L-HPC-LM 1, LH 22,
LH 2 1, LH 20, LH 32, LH 3 1, LH30), dextrins,
maltodextrins (e.g. Lodex(r) 5 and Lodex(r) 10),
starches or modified starches (including potato
starch, maize starch and rice starch), sodium
chloride, sodium phosphate, calcium sulfate, calcium
carbonate. In pharmaceutical compositions made
according to the present invention, especially
microcrystalline cellulose, L-hydroxypropylcellulose,
dextrins, maltodextrins, starches and modified
starches have proved to be well suited. In a specific
embodiment of the invention, the calcium-containing
compound may be roller compacted together with one or
more pharmaceutically acceptable binders, or a binder
may be added after roller compaction. Suitable binders
include those normally used within the pharmaceutical
field although binders usually employed in wet 



granulation processes are not likely to be able to
function to the same extent as essentially no liquid
is present in during the agglomeration.More
specifically, examples include cellulose derivates
including methylcellulose, hydroxypropylcellulose
(HPC, L-HPC), hydroxypropylmethylcellulose (HPMC),
microcrystalline cellulose (MCC), sodium
carboxymethylcellulose (Na-CMC), etc.; mono- di-,
oligo-, polysaccharides including dextrose, fructose,
glucose, isomalt, lactose, maltose, sucrose, tagatose,
trehalose, inulin and maltodextrin; polyols including
sugar alcohols such as, e.g, lactitol, maltitol,
mannitol, sorbitol, xylitol and inositol;
polyvinylpyrrolidone including Kollidon K30, Kollidon
9OF or Kollidon VA64 and proteins including casein.
Glidants and lubricants may be incorporated such as
stearic acid, metallic stearates, talc, waxes and
glycerides with high melting temperatures, colloidal
silica, sodium stearyl fumarate, polyethylenglycols
and alkyl sulphates. Surfactants may be employed such
as non-ionic (e.g., polysorbate 20, polysorbate 2 1,
polysorbate 40, polysorbate 60, polysorbate 6 1,
polysorbate 65, polysorbate 80, polysorbate 8 1,
polysorbate 85, polysorbate 120, sorbitane
monoisostearate, sorbitanmonolaurate, sorbitan
monopalmitate, sorbitan monostearate, sorbitan
monooleate, sorbitan sesquioleate, sorbitan trioleate,
glyceryl monooleate and polyvinylalkohol), anionic
(e.g., docusate sodium and sodium lauryl sulphate) and
cationic (e.g., benzalkonium chloride, benzethonium
chloride and cetrimide) or mixtures thereof. Other
appropriate pharmaceutically acceptable excipients may
include colorants, flavouring agents, and buffering
agents. As appears from the claims, the present
invention also provides a method comprising the step
of processing the particulate material obtained by
roller compaction into a solid dosage form. Such
dosage forms may be provided with a coating provided
that thecoating does not substantially retard the
release of the active drug substance from the
composition. Typically, a film coating may be
employed. Suitable lubricants include talc, magnesium
stearate, calcium stearate, stearic acid, hydrogenated
vegetable oils and the like. Preferably, magnesium
stearate is used. Suitable bulking agents include
xylitol, mannitol, compressible sugars, lactose,
calcium phosphate and microcrystalline celluloses.
Suitable artificial sweeteners include dextrose,
fructose, glycerin, glucose, isomalt, lactitol,
lactose, maltitol, maltose, mannitol, sorbitol,
sucrose, tagatose, trehalose, xylitol, alitame,
aspartame, acesulfam potassium, cyclamic acid,
cyclamate salt (e.g. calcium cyclamate, sodium
cyclamate), neohesperidine dihydrochalcone, thaumatin,
saccharin, saccharin salt (e.g. ammonium saccharin,
calcium saccharin, potassium saccharin, sodium
saccharin), and mixtures thereof. If desired known
flavourants and known FD & C colorants can be added to
the composition. Specific aspect relating to tablets
designed for dose dispensing machines In today's world
the global healthcare area faces major changes. The
future holds further medical advancement with an
increasing elderly population demanding extended care.
To improve compliance for e.g. the elderly population,
packing of medicine in daily unit/multiple dose
packages ("dose dispensing") is implemented in 



more and more countries such as, e.g., European
countries. Typically the medicine is dosed for a two
weeks period of time and the daily dose package
contains e.g. packages/bags for the morning, noon,
evening and night medication. On each bag information
about the person and the medicine are printed.
Development of tablets that are sufficiently robust to
be dispensed via a dosedispensing machine is a
particular challenge when the tablets are formulated
as chewable tablets. Normally, chewable tablets do not
have sufficient technical properties, which are
required for a dose-dispensing machine (e.g. the
tablets are too fragile and when exposed to the
filling equipment they afford dust which makes the
filling difficult or impossible). Today no product is
available on the market containing a
calcium-containing compound as a therapeutically
and/or prophylactically activesubstance and being
chewable, i.e. having an acceptable taste and
mouthfeel, and at the same time having sufficient
technical properties to enable dispensing via a
dosedispensing machine. Accordingly, it is not
possible for patients to obtain a daily dose package
packed by a dose-dispensing machine, which package
includes one or more calcium-containing chewable
tablets. The present inventors address this issue by
providing a tablet that is sufficient robust to
withstand packaging by a dose-dispensing machine and
at the same time gives the patient or the user the
liberty of choosing whether she wants to chew, suck
and/or swallow the tablet, i.e. the improved technical
properties do not impair an acceptable taste and
mouthfeel. As appears from the above, the present
invention solves the problem of providing chewing
tablets with an acceptable taste (which tablets also
may be sucked or swallowed) and with mechanical
properties and a size that are suitable for use when
the tablets are dispensed by a dose-dispensing
machine. In general, improved outcomes and reduced
costs are some of the advantages in applying a
dose-dispensing machine, which may be achieved by,
e.g., i) reduced distribution time, which increases
staff efficiency and releases staff to other
functions, ii) reduced incidence of prescribing,
dispensing and/or administration errors, iii) improved
patient care by clearly labelled unit/multi dose
packages, which help patients receiving the right
medication at the right time, and/or iv) reduced waste
of medicine. As mentioned above, the regulatory
requirements for tablets dispensed by a dosedispensing
machine are relative high, and they may be different
from country to country with regard to the
application, type of medicine, stability etc.
Currently, there are three important types of
dose-dispensing machines on the market, namely a Tosho
machine type Main-Topra 2441 CE. This machine doses in
small plastic bags and doses up to 244 different
compositions. Another type Main-Topra 4001 CE doses up
to 400 different compositions with the same speed as
Main-Topra 2441 CE (45 bags/min).Automed Technologies
Inc, USA, has e.g. the type ATC 212 on the European
market. This machine doses in small plastic bags and
doses up to 212 different compositions. The machine
packs 25 bags/min. Other recent types are improved
with respect to number of different compositions to be
packed (330 or 520) and the speed is increased to 60
bags/min. Hyupshin Medical co. Ltd has a
dose-dispensing machine, ATDPS, which doses in small
plastic bags and doses up to 352 different
compositions. The speed is 60 bags/min. Furthermore,
new machines have been developed (ATDPS JV-500SL and 



ATDPS JV-352SL), which doses up to 500 different
compositions with the same speed (60 bags/min). Due to
the different size and shapes of tablets and capsules,
the machines are supplied with different types of
cassettes and rotary parts, which ensure that only one
tablet or capsule is dosed at the same time. The main
body of the cassettes is well shielded from light, it
is dust-tight and damp-proof, so the cassettes are
well-suited to store the medicine. Misplacing the
cassettes is not possible because of a safety lock.
Tablets and capsules will not be stored in the
cassettes for more than a defined period of time to
ensure the quality of the compositions. The machines
will make a notice when a composition has been stored
in the cassettes for more than this period of time.
With respect to the size of the tablets, the following
requirements should be met in order to ensure that the
tablets can be packed with a dose-dispensing machine:
The requirements are dynamic and may change over
time.Round tablet Length/Diameter Thickness Oval
tablet Length Thickness Width The above-mentioned
dimension for a round or an oval tablet may be changed
and still fit into the specified dose-dispensing
machine. Experiments performed by the presentinventors
have shown that a variation in a range of  20% is
acceptable, preferable  10%. With respect to the size,
one of the major problems, the inventors were faced
with was to reduce the thickness of the tablets. This
was solved by using a proper combination of active
ingredient(s) and pharmaceutically acceptable
excipients and by a careful selection of a suitable
particle size and/or crystal form of the
calciumcontaining compound, the properties of the
excipients and the preparation method. It is of
importance that the tablets do not create dust and as
mentioned above, the tablets must be sufficiently
robust to withstand the mechanical stress employed by
using a dose-dispensing machine. The present inventors
have found that it is possible to apply a thin film
coating on the tablets in order e.g. to increase the
swallowability or in order to minimize any dust
problems or problems relating to crushing strength or
friability. To this end it should be noted that
application of a film coating cannot repair
substantial problems with respect to crushing strength
or friability, but it can just give the final push in
the right direction. Furthermore, only a thin film
coating must be applied in order to maintain an
acceptable mouthfeel, i.e. the coating may be applied
in an amount that corresponds to an increase in weight
of the tablet of at the most about 2% w/w such as,
e.g., at the most about 1.5% w/w, at the most about 1%
w/w or in a range of from about 0.25% to 0.75% w/w
based on the weight of the uncoated tablets. In the
following are given dimensions of marketed tablets
containing calcium carbonate Dimensions of calcium
carbonate containing tablet The following non-limiting
examples are meant to illustrate the present
invention. Legends to figures Figure 1 shows the use
of intra granular, extra granular sorbitol or no
sorbitol as binder. Investigation of tablet hardness
as a function of compression pressure.Figure 2 shows
the impact of compaction force on particle size
distribution. Figure 3 shows the impact on tablet
hardness of variations in particle size distribution
of granulate. Figure 4 shows the variation in particle
size of sorbitol. Investigation of tablet hardness as
a function of compression pressure. 



Figure 5 shows the variation in amount of sorbitol and
addition of microcrystalline cellulose. Investigation
of tablet hardness as a function of compression
pressure. Figure 6 shows the impact of moisture
content of surrounding air on tablet hardness. Figure
7 shows the impact on tablet hardness of addition of
other sugar alcohols, that is maltitol. Figure 8 shows
the impact on tablet hardness of omitting lumb
breaking of 38 mm sorbitol. Figure 9 shows the
variation in granulate pad. Investigation of impact on
vitamin D3 Vitamin assay in samples drawn during
tabletting. Figure 10 shows the impact on tablet
hardness of admixing of Povidone K 30. Figure 11 shows
the impact of type and particle size of sugar alcohol.
Scoralite is used as calcium source. Figure 12 shows
the impact of type and particle size of sugar alcohol.
Merck 2064 is used as calcium source. Figure 13 shows
the impact of extra granular admixture of sortitol in
different particle sizes. Scoralite is used as calcium
source. Figure 14 shows the impact of granular
particle size of intra or extra granular admixture of
sorbitol. Scoralite is used as calcium source.Figure
15. SEM photos of regularly shaped calcium carbonate
crystals (Merck 2064 and Scoralite, respectively)
Figure 16. SEM photos of sugar alcohols having a micro
structure (isomalt and sorbitol, respecitvely) Figure
17. SEM photos of sugar alcohols that do not have a
micro structure (maltitol, xylitol and mannitol,
respectively) Figure 18. SEM photos of roller
compacted material consisting of Scoralite and
sorbitol and Merck 2064 and xylitol, respectively.
Figure 19. Compaction properties of sugar alcohols.
Figure 20. Stability using Scoralite 1B. Figure 2 1.
Stability using Merck 2064. Figure 22. Impact of
mixing time on crushing strength stability Figure 23.
DVS Mass plot showing the water up-take in the
presence and absence of a superdisintegrant. Figure 24
shows suitable design and dimensions of a tablet
according to the invention. Figure 25 shows how to
break a tablet into two parts of essentially the same
size by providing a pressure at both ends. The tablet
has a design as shown in Figure 24. List of
materialsPYRIDIN-4-YL-ETHYNYL-IMIDAZOLES AND PYRAZOLES
AS MGLU5 RECEPTOR ANTAGONISTS The present invention
relates to diazole derivatives of the general formula
wherein 5 one of A or E is N and the other is C; R1 is
halogen or cyano; R2 is lower alkyl; R3 is aryl or
heteroaryl, which are optionally substituted by: one,
two or three substituents, selected from the group
consisting of halogen, 0 lower alkyl, lower alkoxy,
cycloalkyl, lower haloalkyl, lower haloalkoxy, cyano,
NR'R'Orby 1-morpholinyl, or by 1-pyrrolidinyl,
optionally substituted by (CH 2)o,iOR, or by 



piperidinyl, optionally substituted by (CH 2)0 >iOR,
or by 5 1,1-dioxo-thiomorpholinyl or by piperazinyl,
optionally substituted by lower alkyl or (CH 2)o
1-cycloalkyl; R is hydrogen, lower alkyl or (CH
2)o,i-cycloalkyl; R', R" are independently from each
other hydrogen, lower alkyl, (CH 2)o,i -cycloalkyl or
(CH 2)nOR; 0 n is 1 or 2; R4 is CHF 2, CF3 or C(O)H,
CH2R5 wherein R5 is hydrogen, OH, Cr C6-alkyl or C3-
C12-cycloalkyl; as well as to pharmaceutically
acceptable salts thereof. VB/02.05.2005It has now
surprisingly been found that the compounds of general
formula I are metabotropic glutamate receptor
antagonists. Compounds of formula I are distinguished
by having valuable therapeutic properties. They can be
used in the treatment or prevention of mGluR5 receptor
mediated disorders. In the central nervous system
(CNS) the transmission of stimuli takes place by the
interaction of a neurotransmitter, which is sent out
by a neuron, with a neuroreceptor. Glutamate is the
major excitatory neurotransmitter in the brain and
plays a unique role in a variety of central nervous
system (CNS) functions. The glutamate-dependent
stimulus receptors are divided into two main groups.
The first main group, namely the ionotropic receptors,
forms ligand-controlled ion channels. The metabotropic
glutamate receptors (mGluR) belong to the second main
group and, furthermore, belong to the family of
G-protein coupled receptors. At present, eight
different members of these mGluR are known and of
these some even have sub-types. According to their
sequence homology, signal transduction mechanisms and
agonist selectivity, these eight receptors can be
sub-divided into three sub-groups: mGluRl and mGluR5
belong to group I, mGluR2 and mGluR3 belong to group
II and mGluR4, mGluRb, mGluR7 and mGluR8 belong to
group III. Ligands of metabotropic glutamate receptors
belonging to the first group can be used for the
treatment or prevention of acute and/or chronic
neurological disorders such as psychosis, epilepsy,
schizophrenia, Alzheimer's disease, cognitive
disorders and memory deficits, as well as chronic and
acute pain. Other treatable indications in this
connection are restricted brain function caused by
bypass operations or transplants, poor blood supply to
the brain, spinal cord injuries, head injuries,
hypoxia caused by pregnancy, cardiac arrest and
hypoglycaemia. Further treatable indications are
ischemia, Huntington's chorea, amyotrophic lateral
sclerosis (ALS), dementia caused by AIDS, eye
injuries, retinopathy, idiopathic parkinsonism or
parkinsonism caused by medicaments as well as
conditions which lead to glutamatedeficiency
functions, such as e.g. muscle spasms, convulsions,
migraine, urinary incontinence, nicotine addiction,
opiate addiction, anxiety, vomiting, dyskinesia and
depressions.Disorders mediated full or in part by
mGluR5 are for example acute, traumatic and chronic
degenerative processes of the nervous system, such as
Alzheimer's disease, senile dementia, Parkinson's
disease, Huntington's chorea, amyotrophic lateral
sclerosis and multiple sclerosis, psychiatric diseases
such as schizophrenia and anxiety, depression, pain
and drug dependency (Expert Opin. Titer. Patents
(2002), 12, (12)). Selective mGluR5 antagonists are
especially useful for the treatment of anxiety and 



pain. The invention relates to compounds of formula I
and their pharmaceutically acceptable salts, to the
above-mentioned compounds as pharmaceutically active
substances and their production. The invention also
relates to a process for preparing a compound
according to general formula I following the general
procedures as outlined above for compounds of formula
I. Moreover the invention relates also to medicaments
containing one or more compounds of the present
invention and pharmaceutically acceptable excipients
for the treatment and prevention of mGluR5 receptor
mediated disorders, such as acute and/or chronic
neurological disorders, in particular anxiety and
chronic or acute pain, protection against liver damage
or failure whether drug or disease induced. The
invention also relates to the use of a compound in
accordance with the present invention as well as its
pharmaceutically acceptable salt for the manufacture
of medicaments for the treatment and prevention of
mGluR5 receptor mediated disorders as outlined above.
The following definitions of general terms used in the
present description apply irrespective of whether the
terms in question appear alone or in combination. The
term "lower alkyl" used in the present description
denotes straight-chain or branched saturated
hydrocarbon residues with 1 to 6 carbon atoms,
preferably with 1 to 4 carbon atoms, such as methyl,
ethyl, n-propyl, i-propyl, n-butyl, t-butyl and the
like. The term "lower alkoxy" denotes a lower alkyl
residue in the sense of the foregoing definition bound
via an oxygen atom. Examples of "lower alkoxy"
residues include methoxy, ethoxy, isopropoxy and the
like. The term "halogen" denotes fluorine, chlorine,
bromine and iodine."lower haloalkoxy" denotes lower
alkoxy group as defined above which is substituted by
one or more halogen. Examples of lower haloalkoxy
include but are not limited to methoxy or ethoxy,
substituted by one or more Cl, F, Br or I atom(s) as
well as those groups specifically illustrated by the
examples herein below. Prefered lower haloalkoxy are
difluoro- or trifluoro -methoxy or ethoxy. "lower
haloalkyl" denotes a lower alkyl group as defined
above which is substituted by one or more halogen.
Examples of lower haloalkyl include but are not
limited to methyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, pentyl or n-hexyl substituted
by one or more Cl, F, Br or I atom(s) as well as those
groups specifically illustrated by the examples herein
below. Prefered lower haloalkyl are difluoro- or
trifluoro -methyl or ethyl. "Aryl" represents an
aromatic carbocyclic group consisting of one
individual ring, or one or more fused rings in which
at least one ring is aromatic in nature. Preferred
aryl group is phenyl. The term "heteroaryl" refers to
an aromatic 5- or 6-membered ring containing one or
more heteroatoms selected from nitrogen, oxygen or
sulphur. Preferred are those heteroaryl groups
selected from nitrogen. Examples of such heteroaryl
groups are pyridinyl, pyrazinyl, pyrimidinyl or
pyridazinyl. The term "cycloalkyl" denotes a saturated
carbocyclic group, containing 3 - 12 carbon atoms,
preferably 3-6 carbon atoms. The term
"pharmaceutically acceptable salt" refers to any salt
derived from an inorganic or organic acid or base.
Such salts include: acid addition salts formed with 



inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid; or
formed with organic acids such as acetic acid,
benzenesulfonic acid, benzoic, camphorsulfonic acid,
citric acid, ethanesulfonic acid, fumaric acid,
glucoheptonic acid, gluconic acid, glutamic acid,
glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid,
malic acid, malonic acid, mandelic acid,
methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, p-toluenesulfonic
acid or trimethylacetic acid. Preferred compounds of
formula I are those compounds of formulae Ia and
Ib:(Ia) (Ib) wherein R1, R2, R3 and R4 are as defined
herein above. In the compounds of formulae I, Ia or
Ib, according to the invention, preferred R1 is
halogen and preferably chloro or cyano. Preferred R2
is methyl or i-propyl. Preferred R3 is selected from
phenyl, pyridinyl, pyrazinyl, pyrimidinyl or
pyridazinyl which maybe substituted by one or more
chloro, fluoro, lower alkyl, lower alkoxy, cyano,
lower haloalkyl, lower haloalkoxy or cycloalkyl.
Preferred R4 is lower alkyl, CHF2 or CH2OH and
preferably methyl. Preferred compounds are those
compounds of formulae Ia and Ib wherein: (Ia) (Ib) R1
is halogen and preferably chloro or cyano; R2 is
methyl or i-propyl; R3 is selected from phenyl,
pyridinyl, pyrazinyl, pyrimidinyl or pyridazinyl which
may be substituted by one or more chloro, fluoro,
lower alkyl, lower alkoxy, cyano, lower haloalkyl,
lower haloalkoxy or cycloalkyl; and R4 is CHF2, CH2R5
wherein R5 is hydrogen, OH or Ci-C6-alkyl and
preferably R4 is methyl; and pharmaceutically
acceptable salts thereof.Preferred are those compounds
of formula Ia, wherein, R3 is unsubstituted or
substituted heteroaryl, wherein the substitution is
selected from chloro, fluoro, CF3, and lower alkyl,
for example the following compounds: 2-
[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-imid
azol- 1-yl] -5-methyl-pyridine; 2-Chloro-5- [4-
(2-Chloro-pyridin-4-ylethynyl) -2,5-dimethyl-
lH-imidazol- 1-yl] - pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-6-methyl-4- trifluoromethyl-pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-pyrazine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-6-methyl-pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-6- (trifluoromethyl) -pyridine; and 3-
[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-
lH-imidazol- 1-yl] -5-fluoro-pyridine. Especially
preferred are further those compounds of formula Ia,
wherein, R3 is aryl, substituted by one or more
chloro, fluoro, C 3, and lower alkyl, lower alkoxy,
CF30 , 1- morpholinyl, for example the following
compounds:
2-Chloro-4-[l-(4-fluoro-phenyl)-2,5-dimethyl-lH-imidaz
ol-4-ylethynyl] -pyridine;
2-Chloro-4-[l-(2,4-difluoro-phenyl)-2,5-dimethyl-lH-im
idazol-4-ylethynyl] -pyridine;
2-Chloro-4-[l-(3,5-difluoro-phenyl)-2,5-dimethyl-lH-im
idazol-4-ylethynyl] -pyridine; 2-Chloro-4-
[1-(4-fluoro-2-methyl-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] - pyridine; 



2-Chloro-4-[l-(4-fluoro-3-methyl-phenyl)-2
>5-dimethyl-lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-(2
J5-dimethyH-p-tolyl-lH-imidazol-4-ylethynyl)-pyridine;
2-Chloro-4-[l-(3-chloro-4-methyl-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[l-(3-fluoro-4-methoxy-phenyl)-2,5-dimethyl
-lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[l-(4-methoxy-phenyl)-2,5-dimethyl-lH-imida
zol-4-ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(4-trifluoromethoxy-phenyl)
-lH-imidazol-4-ylethynyl]- pyridine; 2-Chloro-4-
[2,5-dimethyl- 1-(3-trifluoromethoxy-phenyl)
-lH-imidazol-4-ylethynyl] - pyridine; 2-Chloro-4-
[2,5-dimethyl- 1-(4-trifluoromethyl-phenyl)
-lH-imidazol-4-ylethynyl] - pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-methyl-4-triluoromethox7
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-CMoro-4-[l-(4-cMoro-phenyl)-2,5-dimethyl-lH-imidazol
-4-ylethynyl]-pyridine;
2-Chloro-4-[l-(3-chloro-2-fluoro-phenyl)-2
5-dimethyl-lH-imidazol-4-ylethynyl]- pyridine;
2-CHoro-4-[2,5-dimethyl-l-(3-trifluorornethyl-phenyl)-
lH-irnidazol-4-ylethynyl]- pyridine; 2-Chloro-4- [1-
(3-chloro-4-fluoro-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] - pyridine;
2-CHoro-4-[2,5-dimethyl-l-(2-methyl-4-trifluoromethoxy
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4- [5-difluoromethyl-
l-(4-fluoro-phenyl)-2-methyl- lH-imidazol-4-ylethynyl]
- pyridine;
[5-(2-Chloro-pyridin-4-ylethynyl)-3-(4-luoro-phenyl)-2
-methyl-3H-irnidazol-4-yl]- methanol;
2-CUoro-4-[l-(4-methoxy-3-trifluoromethyl-phenyl)-2
>5-dirnethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3,5-difluoro-4-methox7-phenyl)-2,5-dime
thyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(4-methoxy-3-trifluoromethox7-phenyl)-2,
5-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3-methox7-4-trifluoromethox7-phenyl)-2,
5-dimethyl-lH-imidazol-4- ylethynyl]-pyridine;
4-{3-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-im
idazol-l-yl]-5-fluoro-phenyl}- morpholine;
2-Chloro-4-[l-(4-fluoro-2-trifluoromethoxy-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(2-fluoro-4-trifluoromethoxy-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(4-methyl-3-trifluoromethyl
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-CMoro-4-[2,5-dimethyl-l-(3-methyl-4-trifluoromethyl-
phenyl)-lH-imidazol-4- ylethynyl] -pyridine; 



2-Chloro-4-[2,5-dimethyl-l-(3-methyl-5-trifluoromethyl
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-CMoro-4-[l-(3-methox7-5-trifluoromethyl-phenyl)-2,5-
dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3-methoxy-4-trifluoromethyl-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3,5-dichloro-phenyl)-2,5-dimethyl-lH-im
idazol-4-ylethynyl] -pyridine; 2-Chloro-4-
[l-(3-chloro-5-methyl-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl] - pyridine;
2-Chloro-4-[l-(3-fluoro-5-methyl-plienyl)-2,5-dimetriy
l-lH-imidazol-4-ylethynyl]- pyridine;
2-CUoro-4-[l-(3-chloro-5-methox7-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl]- pyridine; and
2-Chloro-4-[l-(3-fluoro-5-r
aethox7-phenyl)-2,5-dimethyl-lH-imidazol-4-ylethynyl]-
pyridine. Still other preferred are further those
compounds of formula Ib, wherein R3 is aryl,
substituted by one or more fluoro, especially the
following compound: 2-Chloro-4-[5-(4-
fluoro-phenyl)-l,4-dimethyl-lH-pyrazol-3-ylethynyl]
-pyridine. The compounds of formula Ia of the
invention may be prepared according to various
processes. In an embodiment, the process of the
invention comprises the following steps of reacting a
compound of formula II with a compound of formula III
in order to obtain the compound of formula Ia; wherein
R1, R2, R3 and R4 are as defined above and X is
halogen, and if desired, converting the compounds
obtained into pharmaceutically acceptable acid
addition salts. This process is described in more
detail in scheme 1 and general procedure 1. In another
embodiment, the compounds of formula Ia maybe prepared
according to the following process of the invention
which comprises the step of reacting a compound of
formula IVwith a compound of formula V in order to
obtain the compound of formula Ia; wherein R1, R2, R3
and R4 are as defined above and X is halogen, and if
desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. This
process is described in more detail in scheme 2 and
general procedure 2. In still another embodiment, the
compounds of formula Ia maybe prepared according to
the following process of the invention which comprises
the step of reacting a compound of formula Ic with a
compound of formula VI R4-X (VI) in order to obtain
the compound of formula Ia; wherein R1, R2, R3 and R4
are as defined above and X is halogen, and if desired,
converting the compounds obtained into
pharmaceutically acceptable acid addition salts. This
process is described in more detail in scheme 3 and
general procedure 3. The compounds of formula Ib maybe
prepared according to the following process of the
invention which comprises the step of reacting a
compound of formula XXVI with a compound of formula
XXVXXVII in order to obtain a compound of formula
XXVIII 



XXVIII and convert the compound of formula XXVIII into
the compound of formula Ib; wherein R1, R2, R3 and R4
are as defined above, and if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts. This process is described in more
detail in scheme 4 and general procedure 4. The
various processes of the invention are described in
more detail in the following schemes with the
following general procedures: Scheme 1(XIII) (XII)
General procedure 1 In the scheme 1, R1, R2, R3 and R4
are as defined hereinabove. Step 1: compound of
formula XI The compound of formula X, which
preparation is disclosed herein in the part synthesis
of intermediates (see Example A), and compound IX are
reacted at room temperature inthe appropriate solvent
(e.g. acetic acid). The crude product is isolated and
purified by conventional methods. Step 2: compound of
formula XII The compound of formula XI is dissolved in
the appropriate solvent (e.g.dry THF) and cooled. The
appropriate reducing agent is added (e.g. Lithium
aluminum hydride). Step 3: compound of formula XIII
The compound of formula XII is dissolved the
appropriate solvent (e.g. dichloromethane) and the
appropriate oxidizing agent is added (e.g.
Mangan(IV)oxid). Step 4: compound of formula II The
compound XIII is reacted with
(l-Diazo-2-oxo-propyl)-phosphonic acid dimethyl ester.
The crude product is isolated and purified by
conventional methods. Step 5: compound of formula Ia
The compound of formula II is reacted with the
compound of formula III with the appropriate catalysts
(e.g. Triphenylphosphine,
bis(triphenylphosphine)palladium(II)chloride and
Copper (I)iodide). The crude product is isolated and
purified by conventional methods. Scheme 1 and general
procedure 1 are further illustrated in the section
examples herein. Scheme 2(XIV) (XV) (XVI) (XVII) (VI)
General procedure 2 In the scheme 2, R1, R2, R3 and R4
are as defined hereinabove. Step 1: compound of
formula XVI The compound of formula XIV is reacted
with a compound of formula XV (Z is preferably B(OH)
2) with the appropriate catalyst (e.g. [CU(OH)TMEDA]
2CI2 (1.13 g, 2 mmol)). Step 2: compound of formula
XVII The compound of formula XVl is reacted with the
appropriate halogen X (e.g. Iodine in Iodic acid,
acetic acid, and concentrated sulfuric acid in water
with carbon tetrachloride) and stirred over night. The
crude product is isolated and purified by conventional
methods. Step 3: compound of formula IV The compound
of formula XVII is reacted with the compound of
formula VI wherein X is halogen (e.g. iodomefhane).
The crude product is purified by conventional
methods.Step 4: compound of formula Ia Solution 1: the
compound of formula IV, which preparation is disclosed
herein in the 



part synthesis of intermediates (see Example C) and
the compound of formula V are mixed under inert gas
(e.g. argon). Solution 2: The appropriate catalyst
mixture is prepared under inert gas (e.g.
triphenylphosphine,
bis(triphenylphosphine)-palladium(II)chloride,
copper(I)iodide and triethyl amine in THF). Solutions
1 and 2 are mixed under heating (e.g. 400C) and
stirred. The crude product is purified by conventional
methods. Scheme 2 and general procedure 2 are further
illustrated in the section examples herein. Scheme 3
(Ic) (VI) (Ia) General procedure 3 In the scheme 3,
R1, R2, R3 and R4 are as defined hereinabove. The
compound of formula Ic is reacted with the compound of
formula VI wherein Xis halogen (e.g. iodomethane). The
crude product is purified by conventional methods.
Scheme 3 and general procedure 3 are further
illustrated in the section examples herein. Scheme
4XVIII XIX XX XXI General procedure 4 In the scheme 4,
R1, R2, R3 and R4 are as defined hereinabove. Step 1:
compound of formula XX A solution of the compound of
formula XVIII and of the compound of formula XIX are
reacted with the appropriate catalyst (e.g.
l-Ethoxyvinyltributyltin and
Tetrakis(triphenylphosphine)Palladium in 130 ml of
Toluene) The crude product is used directly in the
next step. Step 2: compound of formula XXI A solution
of the compound of formula XX (e.g. in pyridine) is
added to Trichloroacetyl chloride. The product of
formula XXI is obtained by conventional work up. Step
3: compound of formula XXIII A solution of the
compound of formula XXI (e.g. in ethanol) is added to
a solution of the compound of formula XIL The compound
of formula XXIII is obtained by conventional work up.
Step 4: compound of formula XXIV To a well stirred
solution of the compound of formula XXIII (e.g. in
Acetonitrile) are added Iodine and Cerium ammonium
nitrate. The compound of formula XXTV is obtained by
conventional work up.Step 5: compound of formula XXV
To a solution of compound of formula XXIV (e.g. in dry
THF) is added a solution of n- Butyllithium in THF.
The compound of formula VI is then added (X is
halogen). The product of formula XXV is obtained by
conventional work up. Step 6: compound of formula XXVI
To a suspension of N,O-Dimethylhydroxylamine ethyl
ester (e.g.in dry methylene chloride) is added a
solution of Trimethylaluminium (e.g. in Heptane). Then
a solution of the compound of formula XXV is added
(e.g. in dry methylene chloride). The product of
formula XXVI is obtained by conventional work up. Step
7: compound of formula XXVIII A solution of
sodium-bis(trimethylsilyl) amide (e.g. in THF) is
added to the compound of 



formula XXVII (e.g. in dry THF). Then a solution of
the compound of formula XXVI (e.g. in dry THF) is
added. The product of formula XXVIII is obtained by
conventional work up. Step 8: compound of formula XXIX
To dry Methylene chloride is added
Chloromethylene-dimethylimidium chloride. Then a
solution of compound of formula XXVTII (e.g. in dry
methylene chloride) is added. The product of formula
XXVIII is obtained by conventional work up. Step 9:
compound of formula Ib To Potassium tert-butylate
(e.g. in THF and water is added a solution of the
compound of formula XXIX (e.g. in THF). The desired
product of formula Ib is obtained by conventional work
up. Scheme 4 and general procedure 4 are further
illustrated in the section examples herein. Scheme
5General procedure 5 In the scheme 5, R , R , R and R
are as defined hereinabove. Step 1: compound of
formula XI The compound of formula XXX, which
preparation is disclosed herein in the part synthesis
of intermediates (see Example C), and compound IX are
reacted at room temperature or higher temperature in
the appropriate solvent (e.g. toluene). The crude
product is concentrated and reacted with a compound of
formula XXXI under hydrogen atmosphere in the presence
of palladium to form a compound of formula XI which is
isolated and purified by conventional methods. Step 2:
compound of formula XXXII A solution of
sodium-bis(trimethylsilyl)amide (e.g. in THF) is added
to the compound of formula XXVII (e.g. in dry THF).
Then a solution of the compound of formula XI (e.g. in
dry THF) is added. The product of formula XXXII is
obtained by conventional work up.Step 3: compound of
formula XXXIII To dry methylene chloride is added
chloromethylene-dimethylimidium chloride. Then a
solution of compound of formula XXXII (e.g. in dry
methylene chloride) is added. The product of formula
XXXIII is obtained by conventional work up. Step 4:
compound of formula Ib To Potassium tert-butylate
(e.g. in THF and water is added a solution of the
compound of formula XXXIII (e.g. in THF). The desired
product of formula Ib is obtained by conventional work
up. Scheme 5 and general procedure 5 are further
illustrated in the section examples herein.
Pharmaceutically acceptable salts of compounds of
formulae I, Ia and Ib can be manufactured readily
according to methods known per se and taking into
consideration the nature of the compound to be
converted into a salt. Inorganic or organic acids such
as, for example, hydrochloric acid, hydrobromic acid,
sulphuric acid, nitric acid, phosphoric acid or citric
acid, formic acid, fumaric acid, maleic acid, acetic
acid, succinic acid, tartaric acid, methanesulphonic
acid, p-toluenesulphonic acid and the like are
suitable for the formation of pharmaceutically
acceptable salts of basic compounds of formula I .
Compounds which contain the alkali metals or alkaline
earth metals, for example sodium, potassium, calcium,
magnesium or the like, basic amines or basic amino
acids are suitable for the formation of
pharmaceutically acceptable salts of acidic compounds.



The compounds of formulae I, Ia and Ib and their
pharmaceutically acceptable salts are, as already
mentioned above, metabotropic glutamate receptor
antagonists and can be used for the treatment or
prevention of mGluR5 receptor mediated disorders, such
as acute and/or chronic neurological disorders,
cognitive disorders and memory deficits, as well as
acute and chronic pain. Treatable neurological
disorders are for instance epilepsy, schizophrenia,
anxiety, acute, traumatic or chronic degenerative
processes of the nervous system, such as Alzheimer's
disease, senile dementia, Huntington's chorea, ALS,
multiple sclerosis, dementia caused by AIDS, eye
injuries, retinopathy, idiopathic parkinsonism or
parkinsonism caused by medicaments as well as
conditions which lead to glutamatedeficient functions,
such as e.g. muscle spasms, convulsions, migraine,
urinary incontinence, ethanol addiction, nicotine
addiction, psychoses, opiate addiction, anxiety,
vomiting, dyskinesia and depression. Other treatable
indications are restricted brain function caused by
bypass operations or transplants, poor blood supply to
the brain,spinal cord injuries, head injuries, hypoxia
caused by pregnancy, cardiac arrest and hypoglycaemia.
Other treatable indications are protection against
liver damage, failure whether drug or disease induced,
urinary incontinence, obesity, Fragile-X or Autism. In
addition, it is proposed that mGlu5 receptor
antagonists protect against liver damage / failure
whether drug or disease induced. Storto, Marianna;
Battaglia, Giuseppe; Gradini, Roberto; Bruno, Valeria;
Nicoletti, Ferdinando; Vairetti, Mariapia. Mouse
hepatocytes lacking mGlu5 metabotropic glutamate
receptors are less sensitive to hypoxic damage.
European Journal of Pharmacology (2004), 497(1),
25-27. Storto, Marianna; Ngomba, Richard Teke;
Battaglia, Giuseppe; Freitas, Isabel; Griffmi,
Patrizia; Richelmi, Plinio; Nicoletti, Ferdinando;
Vairetti, Mariapia. Selective blockade of mGlu5
metabotropic glutamate receptors is protective against
acetaminophen hepatotoxicity in mice. Journal of
Hepatology (2003), 38(2), 179-187. Storto, Marianna;
De Grazia, Ugo; Knopfel, Thomas; Canonico, Pier Luigi;
Copani, Agata; Richelmi, Plinio; Nicoletti,
Ferdinando; Vairetti, Mariapia. Selective blockade of
mGlu5 metabotropic glutamate receptors protects rat
hepatocytes against hypoxic damage. Hepatology
(Philadelphia) (2000), 31(3), 649-655. The compounds
of formula I, Ia and Ib and their pharmaceutically
acceptable salts are especially useful as analgesics.
Treatable kinds of pain include inflammatory pain such
as arthritis and rheumatoid disease, vasculitis,
neuropathic pain such as trigeminal or herpetic
neuralgia, diabetic neuropathy pain, causalgia,
hyperalgesia, severe chronic pain, post-operative pain
and pain associated with various conditions like
cancer, angina, renal or billiay colic, menstruation,
migraine and gout. The pharmacological activity of the
compounds was tested using the following method: For
binding experiments, cDNA encoding human mGlu 5a
receptor was transiently transfected into EBNA cells
using a procedure described by Schlaeger and
Christensen [Cytotechnology 15:1-13 (1998)] . Cell
membrane homogenates were stored at -800C until the
day of assay where upon they were thawed and
resuspended and polytronised in15 mM Tris-HCL, 120 mM
NaCl, 100 mM KCl, 25 mM CaCl2, 25 mM MgCl2 binding
buffer at pH 7.4 to a final assay concentration of 20
mg protein/ well. Saturation isotherms were determined
by addition of twelve [3H]MPEP concentrations
(0.04-100 nM) to these membranes (in a total volume of
200 ml) for 1 h at 40C. Competition experiments were
performed with a fixed concentration of [3H]MPEP (2nM)
and IC50 values of test compounds evaluated using 11
concentrations (0.3- 



10,00OnM). Incubations were performed for 1 h at 4 C.
At the end of the incubation, membranes were filtered
onto unifilter (96-weE white microplate with bonded
GF/C filter preincubated 1 h in 0.1% PEI in wash
buffer, Packard BioScience, Meriden, CT) with a
Filtermate 96 harvester (Packard BioScience) and
washed 3 times with cold 50 mM Tris-HCl, pH 7.4
buffer. Nonspecific binding was measured in the
presence of 10 mM MPEP. The radioactivity on the
filter was counted (3 min) on a Packard Top-count
microplate scintillation counter with quenching
correction after addition of 45 ml of microscint 40
(Canberra Packard S.A., Zurich, Switzerland) and
shaking for 20 min. For functional assays, [Ca2+]i
measurements were performed as described previously by
Porter et al. [Br. J. Pharmacol. 128:13-20 (1999)] on
recombinant human mGlu 5a receptors in HEK-293 cells.
The cells were dye loaded using Fluo 4-AM (obtainable
by FLUKA, 0.2mM final concentration). [Ca2+]i
measurements were performed using a fluorometric
imaging plate reader (FLIPR, Molecular Devices
Corporation, La Jolla, CA, USA). Antagonist evaluation
was performed following a 5 min preincubation with the
test compounds followed by the addition of a
submaximal addition of agonist. The inhibition
(antagonists) curves were fitted with a four parameter
logistic equation giving IC50, and Hill coefficient
using iterative non linear curve fitting software
(Xcel fit). For binding experiments the Ki values of
the compounds tested are given. The Ki value is
defined by the following formula: K = IC50 / [1 + L /
Kd] in which the ICs0 values are those concentrations
of the compounds tested which cause 50 % inhibition of
the competing radioligand ( [3H]MPEP). L is the
concentration ofradioligand used in the binding
experiment and the K<value of the radioligand is
empiri cally determined for each batch of membranes
prepared. The compounds of the present invention are
mGluR 5a receptor antagonists. The activities of
compounds of formulae I, Ia and Ib as measured in the
assay described above and as presented in the table
hereafter are in the range of K < 250 nM. The
compounds of formulae I, Ia and Ib and
pharmaceutically acceptable salts thereof can be used
as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be
administered orally, e.g. in the form of tablets,
coated tablets, dragees, hard and soft gelatine
capsules, solutions, emulsions or suspensions.
However, the administration can also be effected
rectally, e.g. in the form of suppositories, or
parenterally, e.g. in the form of injection solutions.
The compounds of formula I, Ia and Ib and
pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical
preparations. Lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts and the like
can be used, for example, as such as carriers for
tablets, coated tablets, dragees and hard gelatine
capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like; depending
on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine
capsules. Suitable carriers for the production of
solutions and syrups are, for example, water, polyols,
sucrose, invert sugar, glucose and the like.
Adjuvants, such as alcohols, polyols, glycerol,
vegetable oils and the like, can be used for aqueous
injection solutions of water-soluble salts of
compounds of formula I,but as a rule are not
necessary. Suitable carriers for suppositories are,
for example, natural 



or hardened oils, waxes, fats, semi-liquid or liquid
polyols and the like. In addition, the pharmaceutical
preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsif ers, sweeteners,
colorants, flavorants, salts for varying the osmotic
pressure, buffers, masking agents or antioxidants.
They can also contain still other therapeutically
valuable substances. As mentioned earlier, medicaments
containing a compound of formula I or pharmaceutically
acceptable salts thereof and a therapeutically inert
excipient are also an object of the present invention,
as is a process for the production of such medicaments
which comprises bringing one or more compounds of
formula I or pharmaceutically acceptable salts thereof
and, if desired, one or more other therapeutically
valuable substances into a galenical dosage form
together with one or more therapeutically inert
carriers. The dosage can vary within wide limits and
will, of course, be fitted to the individual
requirements in each particular case. In general, the
effective dosage for oral or parenteral administration
is between 0.01-20 mg/kg/day, with a dosage of 0.1-10
mg/ kg/day being preferred for all of the indications
described. The daily dosage for an adult human being
weighing 70 kg accordingly lies between 0.7-1400 mg
per day, preferably between 7 and 700 mg per day. The
following examples are provided to further elucidate
the invention: Example 1 2-Chloro-4-
[1-(4-fluoro-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl] -pyridine (prepared according
to general procedure 3) The title compound can be
prepared according to general procedure 1 or general
procedure 3. The preparation of the title compound
according to general procedure 3 is described
hereafter in example 1 and the preparation of the
title compound according to general procedure 1 is
described in example 3. This compound was prepared
according to the general procedure 3 described
hereinabove. 2-chloro-4-
[l-(4-fluoro-phenyl)-2-methyl-lH-imidazol-4-ylethynyl]
-pyridine (200 mg, 0.607 mmol) was dissolved in 10
mLTHF and cooled to -75C. Lithiumdiisopropylamide
(0.45 ml, 0.91 mmol) was added and the mixture stirred
for 15 min at -75C. Iodomefhane (0.05 ml, 0.85 mmol)
was added and stirring was continued at -75 0C for
2hrs. The reaction mixture was quenched with sat.
NaHCO solution and extracted with water and ethyl
acetate. The combined organic extracts were dried with
sodium sulfate, filtered and evaporated. The crude
product was purified by flash chromatography on silica
gel (heptane / ethylacetate 90:10 -> 20:80 gradient)
and by recrystallization from ethyl acetate. The
desired compound was obtained as a white solid (40 mg,
19%), MS: m/e = 326.5 (M+H +). Example 2
2-CMoro-4-[l-(2,4-difluoro-phenyl)-2,5-dimethyl-lH-imi
dazol-4-ylethynyl]-pyridine This compound was prepared
according to the general procedure 1 described
hereinabove. Step 1:
l-(2,4-Difluoro-phenyl)-2,5-dimethyl-lH-imidazole-4-ca
rboxylic acid ethyl ester
(Z)-2-Acetylamino-3-dimethylamino-but-2-enoic acid
ethyl ester (5.5 g, 26 mmol) (Example A) and
2,4-Difluoroaniline (3.3 g, 26 mmol) were stirred at
room temperature in acetic acid (45 ml) for 2 hrs. The
reaction mixture was evaporated under vacuum at 400C
to obtain 10.3 g dark brown solid
[(Z)-2-Acetylamino-3-(2, 4-difluorophenylamino)- 



but-2-enoic acid ethyl ester] [MS: m/e = 299.2
(M+H+)], which was refluxed over night at 145C with
fine powdered ammonium sulfate (0.17 g, 1 mmol) in
hexamethyldisilazane (64 ml, 306 mmol). The reaction
mixture was slowly cooled to 0- 5C. The precipitated
solid was filtered and washed with n-hexane to obtain
the desired compound as a light brown crystalline
solid (1.76 g, 25%), MS: m/e = 281.1 (M+H+). Step 2:
[l-(2,4-Difluoro-phenyl)-2,5-dimethyl-lH-imidazol-4-yl
l -methanol
l-(2,4-Difluoro-phenyl)-2,5-dimethyl-lH-imidazole-4-ca
rboxylic acid ethyl ester (0.5 g, 2 mmol) was
dissolved in 15 mL dry THF and cooled to 00C. Lithium
aluminum hydride (2.0 mL, IM in THF, 2 mmol) was added
dropwise and stirred for 45 min at 00C. The reaction
mixture was quenched with 76ml water, 76ml 15% sodium
hydroxide and 230ml water. Sodium sulfate was added,
stirred for 10 min, filtered and evaporated to dryness
to obtain the desired compound as a white solid (0.39
g, 92%), MS: m/e = 239.2 (M+H+). Step 3:
l-(2,4-Difluoro-phenyl)-2,5-dimethyl-lH-imidazole-4-ca
rbaldehyde
[l-(2,4-Difluoro-phenyl)-2,5-dimethyl-lH-imidazol-4-yl
]-methanol (0.38 g, 1.6 mmol) was dissolved in 35 ml
dichloromethane. Mangan(IV)oxid (1.38 g, 16 mmol) was
added and the reaction mixture stirred at reflux for 2
hrs. The suspension was filtered through a dicalite
speed plus pad and washed with dichloromethane. The
solvents were evaporated and the desired compound was
obtained as a yellow oil (0.325 g, 86%), MS: m/e =
237.1 (M+H+).Step 4:
l-(2,4-Difluoro-phenyl)-4-ethynyl-2,5-dimeth
gl-lH-imidazole (l-Diazo-2-oxo-propyl)-pliosphonic
acid dimethyl ester (0.37 g, 2 mmol) was dissolved in
20 rriL methanol. Potassium carbonate (0.38 g, 3 mmol)
was added. A solution of 1-
(2,4-DifLuoro-phenyl)-2,5-dimethyl-lH-imidazole-4-carb
aldehyde (0.32 g, 1 mmol) in 5 ml methanol was added
drop wise at room temperature. The reaction mixture
was stirred at room temperature overnight. The solvent
was evaporated. The residue was taken up in 15 ml
water and extracted three times with ethyl acetate (15
ml each). The combined organic extracts were dried
with sodium sulfate, filtered and evaporated. The
crude product was purified by flash chromatography on
silica gel (heptane / ethyl acetate 90:10 - 50:50
gradient) and the desired compound was obtained as a
light yellow solid (0.165 g, 52%), MS: m/e = 233.1
(M+). Step 5: 2-Chloro-4-f
l-(2,4-difluoro-phenyl)-2,5-dimethyl-lH-imidazol-4-yle
th gnyn - pyridine 2-Chloro-4-iodo-pyridine (0.21 g, 1
mmol) was dissolved in 10 mL of dry THF and 0.29 mL
triethyl amine. This mixture was evacuated and
backfilled with argon several times to remove oxygen
from the solution. Triphenylphosphine (5 mg, 0.03 eq)
and bis(triphenylphosphine)palladium(II)chloride (24
mg, 0.05 eq) were added and the reaction mixture was
stirred at room temperature for 10 min.
l-(2,4-Difruoro-phenyl)-4-
ethynyl-2,5-dimethyl-lH-imidazole (0.16 g, 1 mmol) and
Copper(I)iodide (3 mg, 0.02 eq) were added. The
reaction mixture was stirred at room temperature
overnight. The solvent was evaporated. The residue was
taken up in 10 mL water and extracted three times with
ethyl acetate (10 mL each). The combined organic
extracts were dried with magnesium sulfate, filtered
and evaporated. The crude product was purified by
chromatography on silica gel (n-heptane/ ethyl acetate
1:1) and recrystallized from diethyl ether. The
desired product was obtained as a white solid (0.1 g,
42%), MS: m/e = 344.0 (M+). Example 3 2-Chloro-4- [1-
(4-fluoro-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] -pyridine 



(prepared according to general procedure 1) The title
compound, MS: m/e = 326.2 (M+H+), was prepared in
accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3-dimethylarmnobut- 2-enoic acid
ethyl ester and 4-Fluoroaniline. Example 4
2-Cmoro-4-[l-(3,5-difluoro-phenyl)-2,5-methyl-lH-imida
zol-4-ylefhynyl]-pyridineThe title compound, MS: m/e =
344.0 (M+H+), was prepared in accordance with the
general method of example 2 (procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 3,5-Difluoroaniline. Example 5
2-CUoro-4-[l-(4-fluoro-2-methyl-phenyl)-2,5-dimethyl-l
H-imidazol-4-ylethyriyl]- pyridine The title compound,
MS: m/e 340.0 (M+H+), was prepared in accordance with
the general method of example 2 (procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 4-Fluoro-2-methylaniline. Example 6
2-Cliloro-4-[l-(4-fluoro-3-rnethyl-phenyl)-2,5-dmiethy
l-lH--imidazol-4-ylethynyl]- pyridine The title
compound, MS: m/e = 340.0 (M+H+), was prepared in
accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 4-Fluoro-3-methylaniline. Example 7
2-Chloro-4-(2,5-dimethyl-l-p-tolyl-lH-imidazol-4-yleth
ynyl)-pyridine This compound was prepared according to
the general procedure 3 as described hereinabove.
2-Chloro-4- (2-methyl- 1-p-tolyl-
lH-imidazol-4-ylethynyl)-pyridine (220 mg, 0.71 mmol)
was dissolved in 5 mLTHF and cooled to -750C.
Lithiumdiisopropylamide (0.61 ml, 1.22 mmol) was added
and the mixture stirred for 15 min at -75C.
Iodomethane (0.08 ml, 1.14 mmol) was added and
stirring was continued at -75 0C for 2 hrs. The
reaction mixture was quenched with sat. NaHCO Solution
and extracted with water and ethyl acetate. The
combined organic extracts were dried with sodium
sulfate, filtered and evaporated. The crude product
was purified by flash chromatography on silica gel
(heptane / ethylacetate 90:10 -> 0:100 gradient) and
by recrystallization from dichloromethane and
diisopropylether. The desired compound was obtained as
a light yellow solid (30 mg, 13%), MS: m/e 322.3 (M+H
+). Example 8
2-Chloro-4-[l-(3-chloro-4-methyl-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl]- pyridineThe title compound,
MS: m/e = 356.1 (M+H+), was prepared in accordance
with the general method of example 2 (procedure 1)
from (Z)-2-Acetylammo-3-dimefhylarninotmt- 2-enoic
acid ethyl ester and 3-Chloro-4-methylaniline. Example
9
2-Chloro-4-[l-(3-fluoro-4-methoxy-phenyl)-2,5-dimethyl
-lH-imidazol-4-ylethynyl]- pyridine The title
compound, MS: m/e = 356.1 (M+H+), was prepared in
accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 2-Fluoro-p-anisidine. Example 10
2-Chloro-4-[l-(4-methoxy-phenyl)-2,5-dimethyl-lH-imida
zol-4-ylethynyl]-pyridine 



The title compound, MS: m/e = 338.1 (M+H+), was
prepared in accordance with the general method of
example 2 (procedure 1) from
(Z)-2-Acetylamino-3-dimethylarninobut- 2-enoic acid
ethyl ester and p-Anisidine. Example 11
2-Chloro-4-[2,5-dimethyl-l-(4-trifluoromethoxy-phenyl)
-lH-imidazol-4-ylethynyl]- pyridine The title
compound, MS: m/e = 392.1 (M+H+), was prepared in
accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 4-(Trifluoromethoxy)aniline. Example
12
2-Chloro-4-[2,5-dimethyl-l-(3-trifluoromethoxy-phenyl)
-lH-imidazol-4-ylethynyl]- pyridine The title
compound, MS: m/e = 392.1 (M+H+), was prepared in
accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 3-(Trifluoromethoxy)aniline. Example
13
2-Chloro-4-[2,5-dimethyl-l-(4-trifluoromethyl-phenyl)-
lH-imidazol-4-ylethynyl]- pyridineThis compound was
prepared according to the general procedure 2 as
described hereinabove. Step 1:
2-Methyl-l-f4-trifluoromethyl -phenyl) -lH-imidazole
2-Methylimidazole (1.0 g, 12 mmol) was dissolved in 35
mL THF. 4- (Trifluoromethyl)phenylboronic acid (2.66
g, 14 mmol) and [CU(OH)TMEDA] 2CI2 (1.13 g, 2 mmol)
were added. Oxygen was bubbled through the reaction
mixture for 30 minutes and stirring was continued at
room temperature overnight. The reaction mixture was
filtered through a dicalite speed plus pad, washed
with 80 ml THF and evaporated. The crude product was
purified by flash chromatography on silica gel with
ethyl acetate. The desired compound was obtained as a
light yellow solid (1.6 g, 58%), MS: m/e = 227.2
(M+H+). Step 2:
4,5-Diiodo-2-methyl-l-(4-trifluoromethyl-phenyl)-lH-im
idazole A mixture of
2-Methyl-l-(4-trifluorometh7l-phenyl)-lH-imidazole
(1.6 g, 7.1 mmol), Iodine (2.15 g, 8.5 mmol), Iodic
acid (0.75 g, 4.2 mmol), 25 ml acetic acid, 2.5 ml 30%
sulfuric acid in water and 4 ml carbon tetrachloride
was stirred over night at 800C. The reaction mixture
was cooled to room temperature, decolorized with 5%
NaHSO Solution and basified to pH 9 with sodium
hydroxide. Water was added and extracted two times
with 50 ml ethyl acetate. The organic layers were
washed with Brine, dried with sodium sulfate and
evaporated. The crude product was recrystalized with
little ethyl acetate and cyclohexane. The desired
product was obtained as a light yellow solid (1.05 g,
31%). MS: m/e = 479.0 (M+). Step 3:
4-Iodo-2,5-dimethyl-l-(4-trifluoromethyl-phenyD-lH-imi
dazole 4,5-Diiodo-2-methyl-
l-(4-trifluoromethyl-phenyl) -lH-imidazole (1.0 g, 2.1
mmol) was dissolved in 15 ml THF and cooled to -75C.
n-Butyllithium (1.6M in Hexane) (1.60 ml, 2.5 mmol)
was added and the mixture stirred for 60 min at -75C.
Iodomethane (0.19 ml, 3.0 mmol) was added and stirring
was continued 30 min. at -75 C and then Ih without dry
ice bath. The reaction mixture was quenched with sat.
NaHCO 3 solution and extracted with water and ethyl
acetate. The combined organic extracts were dried with
sodium sulfate, filtered and evaporated. The crude
product was purified by flash 



chromatography on silica gel (heptane / ethylacetate
100:0 -> 60:40 gradient) and by recrystallization from
little ethyl acetate and cyclohexane. The desired
compound was obtained as a white solid (197 mg, 26%),
MS: m/e = 367.0 (M+H+).Step 4:
2-Chloro-4-[2,5-dimethyl-l-(4-trifluoromethyl-phenyl)-
lH-imidazol-4- ylethynyll -pyridine Solution 1:
2-Chloro-4-trimethylsilanylethynyl-pyridine (144 mg,
0.69mmol) (Example B)
and4-Iodo-2,5-dimethyl-l-(4-trifluoromethyl-phenyl)-lH
-imidazole (180 mg, 0.49 mmol) were dissolved in 3 ml
dry THF. This mixture was evacuated and backfilled
with argon several times to remove oxygen from the
solution. Solution 2: Triphenylphosphine (4 mg, < 0.1
mmol), bis(triphenylphosphine)- palladium(II)chloride
(21 mg, < 0.1 mmol), copper(I)iodide (3 mg, < 0.1
mmol) and triethyl amine (0.1 ml, 0.71 mmol) were
dissolved in 4 ml dry THF. This mixture was also
evacuated and backfilled with argon several times to
remove oxygen from the solution Solution 2 was heated
to 400C and solution 1was added dropwise. The reaction
mixture was heated to 600C and tetrabutylammonium
fluoride solution (IM in THF, 0.7 ml, 0.7 mmol) was
added drop wise. The reaction was then stirred 2 hrs
at 600C. The residue was taken up in 15 ml water and
extracted two times with ethyl acetate (15 ml each).
The combined organic extracts were dried with
magnesium sulfate, filtered and evaporated. The crude
product was purified by chromatography on silica gel
(heptane/ethyl acetate 1:1) and recrystallized from
little ethyl acetate and caclohexane. The desired
product was obtained as a white solid (95 mg, 51%),
MS: m/e = 376.3 (M+H +). Example 14 2~Chloro-4-
[2,5-dimethyl- 1- (3-methyl-4-trifluoromethoxy-phenyl)
-lH-imidazol-4- ylethynyl] -pyridine The title
compound, MS: m/e = 406.2 (M+H+), was prepared in
accordance with the general method of example 13
(procedure 2) from 2-Methylimidazole and 3-Methyl-4-
(trifluoromethoxy)phenylboronic acid (prepared from
4-Bromo-2-methyl-ltrifluoromethoxy -benzene). Example
15 2-[4-(2-Chloro-pyridin-4-yleiiiynyl)-2
5-dirnethyl-lH-irnidazol-l-yl]-5-methyl-pyridine Step
1: 5-Methyl-2-(2-methyl-imidazol-l-yl ')-pyridine
2-Methylimidazole (2.0 g, 24 mmol) and
2-Fluoro-5-methylpyridine (5.41 g, 49 mmol) were
dissolved in 40 ml dimethyl formamide. Cesium
carbonate (23.8 g, 73 mmol) was added and the reaction
mixture was stirred at 1000C overnight. The reaction
mixture was poured into 100 mLwater and extracted
three times with ethyl acetate (150 mL each). The
combined organic extracts were dried with sodium
sulfate, filtered and evaporated.The desired compound
was obtained as a brown oil (4.0 g, 95%), MS: m/e =
174.1 (M+H+). Step 2: 2- [4-(2-C
oro-pyridin-4-ylethynyl)-2,5-dirneth.yl-imidazol-l
-yl1-5-methylpyridine The title compound, MS: m/e =
323.3 (M+H+), was prepared in accordance with the
general method of example 13, step 2, 3 and 4
(procedure 2) from 5-Methyl-2-(2-methylimidazol-
1-yl)-pyridine. Example 16
2-Chloro-5-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimet
hyl-lH-imidazol-l-yl]-pyridine The title compound, MS:
m/e = 344.1 (M+H+), was prepared in accordance with
the general method of example 2 (procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 5-Amino-2-chloropyridine. Example 17 



2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-6-methyl-4- trifluoromethyl-pyridine The
title compound, MS: m/e = 391.1 (M+H+), was prepared
in accordance with the general method of example 15
from 2-Methylimidazole and 2-Chloro-6-methyl-4-
(trifluoromethyl) -pyridine. Example 18
2-[4-(2-Chloro-pyridm-4-ylethynyl)-2,5-dimethyl-lH-imi
dazol-l-yl]-pyrazine The title compound, MS: m/e =
310.2 (M+H+), was prepared in accordance with the
general method of example 15, step 1 and example 12,
step 4 from 5-Iodo-2,4-dimethyllH- imidazole (see
synthesis of intermediates, example C) and
2-Chloropyrazine. Example 19 2-Chloro-4-
[l-(4-chloro-phenyl)-2,5-dimethyl-lH-imidazol-4-ylethy
nyl] -pyridine The title compound, MS: m/e = 342.1
(M+H+), was prepared in accordance with the general
method of example 13 (procedure 2) from
2-Methylimidazole and 4- Chlorophenylboronic acid.
Example 202-Chloro-4- [1- (3-chloro-2-fluoro-phenyl)-2
>5-dimethyl- lH-imidazol-4-ylethynyl] - pyridine The
title compound, MS: m/e = 360.1 (M+H+), was prepared
in accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 3-Chloro-2-fluoroaniline. Example 21
2-Chloro-4-[2,5-dimethyl-l-(3-trifluoromethyl-phenyl)-
lH-imidazol-4-ylethynyl]- pyridine The title compound,
MS: m/e = 376.3 (M+H+), was prepared in accordance
with the general method of example 13 (procedure 2)
from 2-Methylimidazole and 3-
(Trifluoromethyl)phenylboronic acid. Example 22
2-CHoro-4-[l-(3-cMoro-4-fluoro-phenyl)-2,5-dimethyl-lH
-imidazol-4-ylethynyl]- pyridine The title compound,
MS: m/e = 360.0 (M+H+), was prepared in accordance
with the general method of example 2 (procedure 1)
from (Z)-2-Ace1ylamino-3-dimethylaminobut- 2-enoic
acid ethyl ester and 3-Chloro-4-fmoroaniline. Example
23
2-[4-(2-CUoro-pyridm-4-ylethynyl)-2,5-dimethyl-lH-imid
azol-l--yl]-6-methyl-pyridine The title compound, MS:
m/e = 323.3 (M+H+), was prepared in accordance with
the general method of example 15 from
2-Methylimidazole and 2-Chloro-6-methyl-pyridine.
Example 24
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-6- (trifluoromethyl) -pyridine The title
compound, MS: m/e = 377.1 (M+H+), was prepared in
accordance with the general method of example 15 from
2-Methylimidazole and 2-Chloro-6-
trifluoromethylpyridine. Example 25
2-Chloro-4-[2,5-dimethyl-l-(2-methyl-4-trifluoromethox
y-phenyl)-lH-imidazol-4- ylethynyl] -pyridineThe title
compound, was prepared in accordance with the general
method of example 2 (procedure 1) from
(Z)-2-Acerylamino-3-dimethylamino-but-2-enoic acid
ethyl ester 



and 2-Methyl-4- (trifluoromethoxy) aniline. Example 26
2-Chloro-4- [5- (4-fluoro-phenyl)- 1,4-dimethyl-
lH-pyrazol-3-ylethynyl] -pyridine The title compound,
was prepared in accordance with the general method of
general procedure 4 and scheme 4. Step 1:
l-(l-Ethoxy-vinyl)-4-iluoro-benzene A solution of 10.0
g 4-Fluoro-iodobenzene, 21.1 g
1-Ethoxyvinyltributyltin and 2.6 g
Tetrakis(triphenylphosphine)Palladium in 130 ml of
Toluene was refluxed overnight under an argon
atmosphere. The dark brown solution was filtered over
filter aid and concentrated in vaccuo. The crude dark
brown oil (7.49 g) was directly used in the next step.
Step 2:
[l,lJ-Trichloro-4-ethoxy-4-(4-fluoro-phenyl)-but-3-en-
2-one A solution of 7.49 g
l-(l-Ethoxy-vinyl)-4-Fluorobenzene in 3.6 mL of
Pyridine was added at O0C to 8.19 g of Trichloroacetyl
chloride. The suspension was diluted withl5 ml of dry
methylene chloride and stirred at room temperature
overnight. The resulting dark brown suspension was
concentrated in vaccuo, filtered over a silicagel
column with a 9:1 mixture of Heptane and Ethyl acetate
as eluant. One obtains after concentration 28 g of a
reddish brown oil which was repurified by
chromatography on silicagel using a 19:1 mixture of
Heptane and Ethyl acetate as eluant. The obtained
brown oil (10.15 g) was directly used in the next
step. Step 3:
5-(4-Pluoro-phenyl)-l-methyl-lH-pyrazole-3-carboxylic
acid ethyl ester A solution of 10.15 g
[l,l,l-Trichloro-4-ethox7-4-(4-fluoro-phenyl)-but-3-en
-2-one in 50 ml of Ethanol was added to dropwise to a
solution of 2.1 ml of Methylhydrazine and 4.7 ml of 9N
HCl/EtOH in 250 ml of Ethanol. The reaction mixture
was stirred at reflux for 2 hrs. The yellow solution
was allowed to cool and concentrated in vaccuo. The
residue was taken up in 200 ml of Methylene chloride.
The organic phase was washed successively with IN HCl
solution and water. After drying over Magnesium
sulfate and concentration, the crude product (8.56 g)
was purified by chromatography over silica gel using a
2:1 mixture of Heptane and Ethyl acetate as eluant.
The solvents were evaporated and the desired compound
was obtained as a yellow oil (2.79 g, 35%), which
solidified on standing, MS: m/e = 249.1 ([MH-I]+)
.Step 4:
5-(4-Fluoro-phenyl)-4-iodo-l-methyl-lH-pyrazole-3-carb
o3q^lic acid ethyl ester To a well strirred solution
of 2.79 g of
5-(4-Fluoro-phenyl)-l-methyl-lH-pyrazole-3- carboxylic
acid ethyl ester in 100 ml of Acetonitrile were added
1.71 g of Iodine and 3.70 g of Cerium ammonium
nitrate. The mixture was stirred for 3 h at 5O0C. The
red solution was then allowed to cool and was
concentrated in vaccuo. The residue was taken up in
200 ml of Ethyl acetate. The organic phase was
successivelywashed with 5% Sodium bisulfite solution
and brine. After drying over Magnesium sulfate and
concentration, a beige solid 4.06 g (96%) was obtained
which is sufficiently pure and was directly used in
the next step. MS: m/e = 375.3 QM+1]+). Step 5:
5-(4-Fluoro-phenyl)-l,4-dimethyl-lH-pyrazole-3-carboxy
lic acid ethyl ester To a -78C solution of 4.06 g of
5-(4-Fluoro-phenyl)-4-iodo-l-methyl-lH-pyrazole-3-
carboxylic acid ethyl ester in 80 mL of dry THF were
added dropwise 8.13 ml of a 1.6 M solution of
n-Butyllithium in THF maintaining the temperature
below -70C. The solution was stirred for 15 min at
-75C and 1.4 ml of Methyl iodide was added. The
reaction mixture was stirred for 30 min at -75C and
allowed to warm up to room temperature. The mixture
was worked up with Ethyl acetate and brine. The
combined 



organic extracts were dried with magnesium sulfate,
filtered and evaporated. The crude product (3.15 g)
was purified by chromatography on silica gel
(Heptane/Ethyl acetate 2:1). The desired product was
obtained as a yellow oil (1.00 g, 35%), which
solidified on standing. MS: m/e = 263.1 ([M+l]+). Step
6:
5-(4-Fluoro-phenyl)-l,4-dimethyl-lH-pyrazole-3-carboxy
lic acid methoxymethyl- amide To a at 00C cooled
suspension of 0.54 g of N,O-Dimethylhydroxylamine
ethyl ester in 10 mL of dry Methylene chloride were
added dropwise 2.8 ml of a 2M solution of
Trimethylaluminium in Heptane. The solution was
stirred for 30 min at room temperature and then cooled
to 00C. Then a solution of 0.65 g
5-(4-Fluoro-phenyl)-l,4-
dimethyl-lH-pyrazole-3-carboxylic acid ethyl ester in
4 ml of dry Methylene chloride was added dropwise at
00C. The solution was allowed to warm up to room
temperature and stirred for 3h. The reaction mixture
was cooled to 00C and 20 ml of water were added
dropwise. The pH of the aqueous phase was adjusted to
7-8 with IN Sodium hydroxide solution. The mixture was
worked up with Methylene chloride and water! The
combined organic extracts were dried with magnesium
sulfate, filtered and evaporated. The crude product
was purified by chromatography on silica gel
(Heptane/Ethyl acetate 7:3). The desired product was
obtained as a colorless oil (0.52 g, 68%), MS: m/e =
278.0 ([M+!]+).Step 7:
2-(2-Chloro-pyridin-4-yl)-l-[5-(4-fluoro-phenyl)-l,4-d
imethyl-lH-pyrazol-3- yli-ethanone To 10 ml of dry THF
cooled to -65C were added 1.35 ml of a 2M solution of
Sodiumbis (trimethylsilyl) amide in THF. Then a
solution of 0.32 g 2-Chlor-4-methyl pyridine in 1ml of
dry THF was added dropwise maintaining the temperature
at -700C for 30 min. Then a solution of 0.50 g of
5-(4-Fluoro-phenyl)-l,4-dimethyl-lH-pyrazole-3-carboxy
-lic acid methoxymethyl- amide in 5 ml of dry THF was
added dropwise over a 10 min period maintaining the
temperature below -65 0C. The solution was stirred for
2h at -600C, and then allowed to warm up to 00C and
stirred for 20 min at this temperature. Then 0.31 ml
of Acetic acid was added dropwise at -500C and the
solution was allowed to warm up to room temperature
and stirred overnight. The mixture was concentrated in
vaccuo. The residue was taken up in Ethyl acetate. The
organic phase was washed with saturated bicarbonate
solution and brine, dried over magnesium sulfate,
filtered and evaporated. The crude product (0.67 g,
yellow oil) was purified by chromatography on silica
gel (Heptane/Ethyl acetate 4:1). The desired product
was obtained as a white solid (0.27 g, 70%), MS: m/e =
344.0 ([M+l]+). Step 8:
3-Chloro-2-(2-chloro-pyridin-4-yl
)-3-r5-(4-fluoro-phenyl)-l,4-dimethyl-lHpyrazol- 3-yll
-propenal To 15 ml of dry Methylene chloride cooled to
00C was added 0.34 ml of
Chloromethylene-dimethylimidium chloride. Then a
solution of 0.35 g 2-(2-Chloropyridin-
4-yl)-l-[5-(4-fiuoro-phenyl)-l,4-dimethyl-lH-pyrazol-3
-yl]-ethanone in 6 ml of dry Methylene chloride was
added at 00C over a period of 5 min. The yellow
suspension was stirred for 2.5 h at 00C, and the
diluted with 20 ml of Methylene chloride. The organic
phase was washed with saturated bicarbonate solution
and water, dried over magnesium sulfate, filtered and
evaporated. The crude product (0.42 g, light yellow
solid) was directly used in the next step, MS: m/e =
389.1 (M+). Step 9: 2-Chloro-4-
[5-(4-fluoro-phenylVl,4-dimethyl-
lH-pyrazol-3-ylethynyll -pyridine To 11 ml of THF
cooled to 00C were added 0.26 g of Potassium
tert-butyiate and 20 ml of 



water. Then a solution of 0.40 g
3-Chloro-2-(2-chloro-pyridin-4-yl)-3-[5-(4-fluoro-phen
yl)- l,4-dimethyl-lH-pyrazol-3-yl] -propenal in 7 ml
of THF was added at 0. After stirring for 1 h at 5C,
10 ml of 5% Bicarbonate solution were added and the
aqueous phase was extracted twice with Ethyl acetate.
The combined organic phases were washed with waterand
brine, dried over magnesium sulfate, filtered and
evaporated. The crude product (0.28 g, yellow oil) was
purified by chromatography on silica gel
(Heptane/Ethyl acetate 4:1). The desired product was
obtained as a white solid (0.275 g, 82%), MS: m/e =
326.0 (M+). Example 27
2-Chloro-4-[5-difluoromethyl-l-(4-fluoro-phenyl)-2-met
hyl-lH-imidazol-4-ylethynyl]- pyridine This compound
was prepared according to the general procedure 3
described hereinabove. Stepl:
5-(2-Chloro-pyridin-4-ylethynyl)-3-(4-fluoro-phenyl)-2
-methyl-3H-imidazole-4- carbaldehyde: 2-chloro-4-
[l-(4-fluoro-phenyl)-2-methyl-lH-imidazol-4-ylethynyl]
-pyridine (2.0 g, 6.42 mmol) was dissolved in 50 mL
THF and cooled to -700C. Lithiumdiisopropylamide
2M/THF (4.8 ml, 9.6 mmol) was added and the mixture
stirred for 15 min at -7O0C. Dimethylformamide (0.69
ml, 9.0 mmol) was added and stirring was continued at
-70 0C for 3 hrs. The reaction mixture was quenched
with sat. NaHCO solution and extracted with water and
ethyl acetate. The combined organic extracts were
dried with sodium sulfate, filtered and evaporated.
The crude product was purified by flash chromatography
on silica gel (heptane / ethylacetate 1:2). The
desired compound was obtained as a yellow solid (220
mg, 10%), MS: m/e = 340.0 (M+H+). Step2:
2-Chloro-4-[5-difluoromethyl-l-(4-fluoro-phenyl)-2-met
hyl-lH-imidazol-4- ylethynyll -pyridine: To a solution
of 100 mg (0.29 mmol)
5-(2-Chloro-pyridin-4-ylethynyl)-3-(4-fluorophenyl)
^-methyl-SH-imidazole^-carbaldehyde in 3ml of dry
methylene chloride were added 125 mg (0.775 mmol)
Diethylaminosulfur trifluoride (DAST). The mixture was
stirred at room temperature for 3d. The reaction
mixture was quenched with sat. NaHCO - solution and
extracted with water and methylene chloride. The
combined organic extracts were dried with sodium
sulfate, filtered and evaporated. The crude product
was purified by flash chromatography on silica gel
(heptane / ethyl acetate 1:1). The desired compound
was obtained as a light yellow solid (47 mg, 44%), MS:
m/e = 362.1 (M+H +) . Example 28
[5-(2-Chloro-pyridin-4-ylethynyl)-3-(4-fluoro-phenyl)-
2-methyl-3H-imidazol-4-yl]- methanolTo a solution of
100 mg (0.29 mmol)
5-(2-Crdoro-pyridin-4-ylethynyl)-3-(4-fiuorophenyl)-
2-methyl-3H-imidazole-4-carbaldehyde (example 26) in 5
ml of methanol were added at 00C 11 mg (0.29 mmol) of
sodium borohydride, and the mixture was stirred for Ih
at 00C. The reaction mixture was quenched with sat.
NaHCO solution, and evaporated. The residue was
extracted with water and ethyl acetate. The combined
organic extracts were dried with sodium sulfate,
filtered and evaporated. The crude product was
purified by flash chromatography on silica gel
(heptane / ethyl acetate 1:1). The desired compound
was obtained as a white solid (40 mg, 40%), MS: m/e =
342.1 (M+H+). 



Example 29
2-CUoro-4-[l-(4-rnethoxy-3-trifluoromethyl-phenyl)-2,5
-dimethyl-lH-irnidazol-4- ylethynyl] -pyridine This
compound was prepared according to the general
procedure 5 described hereinabove. Step 1:
l-(4-Methoxy-3-trifluorometh
gl-phenyl)-2,5-dimethyl-lH-imida2ole-4- carboxylic
acid ethyl ester Ethyl 2-Hydroxyirnino-3-oxobutanoate
(1.67 g, 10.5 mmol) (Example C), 3-
trifluoromethyl-4-methoxyaniline (2.0 g, 10.5 mmol)
and pyridinium p-toluenesulfonate (0.13 g, 0.52 mmol)
were stirred at 75C in toluene (15 ml) for 4 hrs. The
reaction mixture was evaporated under vacuum at 400C.
The residue was dissolved in triethyl orthoacetate
(14.3 ml, 78 mmol) and p-toluenesulfonic acid
monohydrate (0.1 g, 0.52 mmol) and palladium on
charcoal (0.6 g) were added. The reaction mixture was
stirred for 4 hrs under hydrogen atmosphere. The dark
suspension was filtered and evaporated to dryness. The
crude product was recrystallized at 00C from TBME and
n-heptane. The desired product was obtained as a light
brown solid (1.28 g, 36%), MS: m/e = 343.1 (M+H+).
Step 2:
2-(2-Chloro-pyridin-4-yl)-l-[l-(4-methoxy-3-trifluorom
ethyl-phenylV2,5- dimethyl- lH-imidazol-4-yl]
-ethanone 1-(4-Methoxy-3 -trifluoromethyl-phenyl)
-2,5-dimethyl- lH-imidazole-4-carboxylic acid ethyl
ester (0.8 g, 2.3 mmol) and 2-chloro-4-methylpyridine
(0.36 g, 2.8 mmol) were dissolved in 10 mL toluene.
This solution was dropped to a cold (00C) mixture of
potassium bis (trimethylsilyl) amide (1.17 g, 5.84
mmol) in 15 mL toluene. The reaction mixture was
sirred for 90 min. at O0C. 0.4 mL acetic acid were
added and the mixture extracted with water, saturated
NaHCq 3-Solution and brine. The aqueous layer were
washed with toluene (100 mL). The combined organic
extracts were dried with sodiumsulfate and filtered.
The solvent was evaporated and the crude product [(0.8
g, 81%), [MS: m/e = 424.5 (M+H+)] was used without any
further purification for the next step. Step 3:
3-Chloro-2-(2-chloro-pyridin-4-yl)-3-[l-(
4-methoxy-3-trifluoromethyl-phenyD-
2,5-dimethyl-lH-imidazol-4-yH-propenal A solution of
2-(2-Chloro-pyridin-4-yl)- l - [l
-(4-methoxy-3-tpfluoromethyl-phenyl)-
2,5-dimethyl-lH-imidazol-4-yl]-ethanone (0.8 g, 1.9
mmol) in 8 mL dichloromethane was dropped to a cold
(00C) suspension of chloromethylenedimethyliminium
chloride (0.6 g, 4.7 mmol) in 4 mL dichloromethane.
The reaction mixture was stirred at 00C for 1 hr. The
reaction was diluted with 10 mL water and basified
with saturated NaHCO 3- Solution to pH 8. The layers
were separated and the aqueous layer was extracted
with 100 mL dichloromethane. The organic layers were
washed with water, combined and dried over magnesium
sulfate. The solvent was evaporated and the crude
product [(0.9 g, 100%), MS: m/e = 470.3 (M+H+)] was
used without any further purification for the next
step. Step 4:
2-Chloro-4-[l-(4-methoxy-3-trifluoromethyl-phenyl)-2,5
-dimethyl-lHirnidazol- 4-ylefhynyli -pyridine A
solution of
3-Chloro-2-(2-chloro-pyridin-4-yl)-3-[l-(4-methoxy-3-t
rifluoromethylphenyl)-
2,5-dimethyl-lH-imidazol-4-yl]-propenal (0.9 g, 1.9
mmol) in 8mL THF was dropped to a cold (00C)
suspension of potassium tert-butoxide (0.47 g, 4.2
mmol) in 4 mL THF and water (0.04 mL, 2.1 mmol). The
light brown reaction mixture was stirred at 00C for 1
hr. The reaction was extracted two times with ethyl
acetate, saturated NaHCO3- 



Solution, water and brine. The combined organic
extracts were dried with sodium sulfate, filtered and
evaporated. The crude product was purified by
chromatography on silica gel (n-heptane/ethyl acetate
90:10 -> 0:100) to obtained the desired product as a
white solid (0.15 g, 19%), MS: m/e = 406.2 (M+H+).
Example 30
2-Chloro-4-[l-(3,5-difluoro-4-methoxy-phenyl)-2,5-dime
thyl-lH-imidazol-4- ylethynyl] -pyridine The title
compound [MS: m/e = 373.9 (M+H+)], was prepared in
accordance with the general method of example 29
(general procedure 5) from Ethyl 2-Hydroxyimino-3~
oxobutanoate (Example C) and
3,5-Difluoro-4-methoxyaniline (Example D). Example
312-Chloro-4- [1-(4-methoxy-3-trifluoromethoxy-phenyl)
-2,5-dimethyl- lH-imidazol-4- ylethynyl] -pyridine The
title compound [MS: m/e = 421.9 (M+H+)], was prepared
in accordance with the general method of example 29
(general procedure 5) from Ethyl 2-Hydroxyimino-3-
oxobutanoate (Example C) and
4-Methoxy-3-trifluoromethoxyaniline (Example E).
Example 32
2-Chloro-4-[l-(3-methoxy-4-trifluoromethoxy-phenyl)-2,
5-dimethyl-lH-imidazol-4- ylethynyl] -pyridine The
title compound [MS: m/e = 421.9 (M+H+)], was prepared
in accordance with the general method of example 29
(general procedure 5) from Ethyl 2-Hydroxyimino-3-
oxobutanoate (Example C) and
3-Methoxy-4-trifiuoromethoxyanilme (Example F).
Example 33
3-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-5-fluoro-pyridine The title compound, MS:
m/e = 327.0 (M+H+), was prepared in accordance with
the general method of example 15 from
2-Methylimidazole and 3,5-difiuoropyridine. Example 34
4-{3-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-im
idazol-l-yl]-5-fluoro-phenyl}- morpholine A mixture of
2-Chloro-4-
[l-(3,5-difluoro-phenyl)-2,5-methyl-lH-imidazol-4-
ylethynyl] -pyridine (0.08 g, 0.23 mmol) (Example 4),
morpholine (0.041 g, 0.46 mmol) and potassium
carbonate (0.13 g, 0.92 mmol) in 1mLDMSO was stirred
at 1000C for 60 hrs. The reaction mixture was cooled
and extracted two times with ethyl acetate and water.
The organic layers were washed with brine, combined
and dried over sodium sulfate. The solvent was
evaporated and the crude product was purified by
chromatography on silica gel (n-heptane/ ethyl acetate
90:10 -> 30:70) and recrystallized from
diisopropylether to obtained the desired product as a
white solid (8.0 mg, 8%), MS: m/e = 411.2 (M+H+).
Example 35
2-Chloro-4-[l-(4-fluoro-2-trifluoromethoxy-phenyl)-2
>5-dimethyl-lH-imidazol-4- ylethynyl] -pyridineThe
title compound, MS: m/e = 410.0 (M+H+), was prepared
in accordance with the general method of example 2
(procedure 1) from
(Z)-2-Acetylamino-3~dimethylaminobut- 2-enoic acid
ethyl ester and 4-Fluoro-2-trifluoromethoxyaniline
(Example G). Example 36
2-Chloro-4-[l-(2-fl.uoro-4-trifluoromethoxy-phenyl)-2,
5-dimethyl-lH-imidazol-4- ylethynyl] -pyridine The
title compound, MS: m/e = 410.1 (M+H+), was prepared
in accordance with the 



general method of example 2 (procedure 1) from
(Z)-2-Acetylamino-3-dimethylaminobut- 2-enoic acid
ethyl ester and 2-Fluoro-4-trifluoromethoxyaniline
(Example H). Exampe 37 The following examples can also
be prepared as according to general procedure 1 or
general procedure 5:
2-Chloro-4-[2,5-dimethyl-l-(4-methyl-3-trifluoromethyl
-phenyl)-lH-imidazol-4- ylefhynyl] -pyridine;
2-Chloro-4-[2,5-dimethyH-(3-methyl-4-trifluoromethyl-p
henyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-methyl-5-trifluoromethyl
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3-mefhoxy-5-trifluoromethyl-phenyl)-2,5
-dimefhyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3-methoxy-4-trifluoromethyl-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3,5-dichloro-phenyl)-2,5-dimethyl-lH-im
idazol-4-ylethynyl] -pyridine;
2-Chloro-4-[l-(3-chloro-5-methyl-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylefhynyl]- pyridine; 2-Chloro-4-
[l-(3-fluoro-5-methyl-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] - pyridine;
2-Chloro-4-[l-(3-chloro-5-methoxy-phenyl)-2,5-dimethyl
-lH-imidazol-4-ylethynyl]- pyridine; and
2-Chloro-4-[l-(3-fluoro-5-methoxy-phenyl)-2,5-dimethyl
-lH-imidazol-4-ylethynyl]- pyridine. Synthesis of
IntermediatesExample A
(Z)-2-Acetylamino-3-diniethylamino-but-2-enoic acid
ethyl ester In this example of the compound X, R2 and
R4 are both methyl. Nevertheless, it is understood
that the person skilled in the art would be able to
prepare other compounds of formula X, wherein R2 and
R4 are other than methyl using the method of the
following example: Step 1: 4-
l-Dimethylamino-eth-(Z)-ylidenel
-2-methyl-4H-oxazol-5-one N-Acetylglycine (10.0 g,
85.4 mmol) and Phosphoroxychloride (19.6 ml, 213.5
mmol) were mixed and cooled to 5C.
N',N-Dimethylacetamide (19.7 ml, 213.5 mmol) was added
drop-wise slowly during 30 min at 5-10C (exothermic!).
The reaction mixture was stirred at 45C for 2 hrs and
then cooled to room temperature. Dichloromethane (35
ml) was added and the mixture poured into 200 ml
ice-water. The pH was adjusted to pH 8 with ammonium
hydroxide and the mixture was extracted twice with 50
ml dichloromethane. The organic extracts were washed
with 30 ml water, dried over magnesium sulfate,
filtered and evaporated. The crude product was
purified by column chromatography on silica gel (ethyl
acetate) and the desired compound was obtained as a
light brown solid (7.40 g, 51%), MS: m/e = 169.2
(M+H+). Step 2:
(Z)-2-Acetylammo-3-dimethylamino-but-2-enoic acid
ethyl ester
4-[l-Dimethylamino-eth-(Z)-ylidene]-2-methyl-4H-oxazol
-5-one (7.4 g, 44.0 mmol) was dissolved in ethanol (50
ml) and sodium hydride (O.lOg, 4.4 mmol) was added at
room temperature. The dark solution was refluxed for
Ih. The solvent was evaporated and the crude product
[MS: m/e = 215.5 (M+H+)] was used without any further 



purification for the next step. Example B
5-Iodo-2,4-dimethyl-lH-imidazole In this example of
the compound XIX, R2 is methyl, R4 is methyl, and X is
chloro. Nevertheless it is understood that the person
skilled in the art would be able to prepare other
compounds of formula XIX, wherein R2 and R4 are other
than methyl, and X is other than chloro, using the
method used for in the following example:
2,4-Dimethylimidazole (5.Og, 52 mmol) was suspended in
100 ml Acetonitrile and NIodosuccinimide (14.Og, 62.4
mmol) was added. The reaction mixture was stirred at
reflux for 16 hours, then evaporated and decolorized
with sat NaHSO solution. Water was added and extracted
two times with 100 ml ethyl acetate. The organic
layers were washed with Brine, dried with sodium
sulfate and evaporated. The crude product
waspurifiedby chromatography on silica gel
(dichloromethane/methanol 9:1). The desired product
was obtained as a light brown solid (5.10 g, 44%), MS:
m/e = 223.0 (M+H+). Example C Ethyl
2-Hydroxyimino-3-oxobutanoate The title compound was
prepared from ethyl acetoacetate in accordance with
the literature reference of Robinson, Stanislawski
&Mulholland, The Journal of Organic Chemistry, Volume
66, Number 12, 4148-4152 (2001). Example D 3,5-Difluor
o-4-methoxyaniline The title compound was prepared
from 2,6-difluorophenol in accordance with the
literature reference of Qiu, Stevenson, O'Beirne and
Silverman, J. Med. Chem. 1999, 42, 329-332. Example E
4-Methoxy-3-trifluoromethoxyaniline The title compound
can be prepared in accordance with patent WO
2004007444. Example F
3-Methoxy-4-trifluoromethoxyaniline The title compound
can be prepared in accordance with patent WO 9613492.
Example G 4-Fluoro-2-trifluoromethoxyaniline The title
compound can be prepared in accordance with patent EP
318704. Example H 2-Fluoro-4-trifluoromethoxyaniline
The title compound can be prepared in accordance with
patent EP 318704. Preparation of the pharmaceutical
compositions: Example I Tablets of the following
composition are produced in a conventional manner:
mg/TabletActive ingredient 100 Powdered lactose 95
White corn starch 35 Polyvinylpyrrolidone 8 Na
carboxymethylstarch 10 Magnesium stearate 2 Tablet
weight 250 Example II 



Tablets of the following composition are produced in a
conventional manner: mg/Tablet Active ingredient 200
Powdered lactose 100 White corn starch 64
Polyvinylpyrrolidone 12 Na carboxymethylstarch 20
Magnesium stearate 4 Tablet weight 400 Example III
Capsules of the following composition are produced:
mg/Capsule Active ingredient 50 Crystalline lactose 60
Microcrystalline cellulose 34 Talc 5 Magnesium
stearate 1 Capsule fill weight 150 The active
ingredient having a suitable particle size, the
crystalline lactose and the microcrystalline cellulose
are homogeneously mixed with one another, sieved and
thereafter talc and magnesium stearate are admixed.
The final mixture is filled into hard gelatine
capsules of suitable size.Claims 1. A compound of the
general formula wherein one of A or E is N and the
other is C; R1 is halogen or cyano; R2 is lower alkyl;
R3 is aryl or heteroaryl, which are optionally
substituted by: one, two or three substituents,
selected from the group consisting of halogen, lower
alkyl, lower alkoxy, cycloalkyl, lower haloalkyl,
lower haloalkoxy, cyano, NR'R'Orby 1-morpholinyl, or
by 1-pyrrolidinyl, optionally substituted by (CH )
iOR, or by piperidinyl, optionally substituted by
(CH2) ,iOR, or by 1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by lower alkyl or
(CH2)o,rcycloalkyl; R is hydrogen, lower alkyl or
(CH2)o,i-cycloalkyl; R', R" are independently from
each other hydrogen, lower alkyl, (CH2)o,i-cycloallcyl
or (CH2)nOR; n is 1 or 2; R4 is CHF2, CF3, or C(O)H,
CH2R5 wherein R5 is hydrogen, OH, Cr C6-alkyl or C3- Q
2-cycloalkyl; as well as to pharmaceutically
acceptable salts thereof. 2. A compound of formula
Ia:wherein R1, R2, R3 and R4 are as defined in claim 1
as well as to pharmaceutically acceptable salts
thereof. 3. A compound of formula Ib: 



wherein R1, R2, R3 and R4 are as defined in claim 1 as
well as to pharmaceutically acceptable salts thereof.
4. A compound according to any one of claim 2 or 3,
wherein R1 is halogen; R2 is methyl or i-propyl; R3 is
selected from phenyl, pyridinyl, pyrazinyl,
pyrimidinyl or pyridazinyl which may be substituted by
one or more chloro, fluoro, lower alkyl, lower
alicoxy, cyano, lower haloalkyl, lower haloalkoxy or
cycloalkyl; and R4 is CHF2; CH2R5 wherein R5 is
hydrogen, OH or Q-Q-alkyl; as well as pharmaceutically
acceptable salts thereof. 5. A compound of formula Ia
in accordance with claim 2, wherein R3 is
unsubstituted or substituted heteroaryl, and wherein
the substituents are selected from chloro, fluoro, CF
, and lower alkyl. 6. A compound of formula Ia in
accordance with claim 5 which is selected from the
group consisting of: 2-
[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-
lH-imidazol-1-yl] -5-methyl-pyridine;
2-Chloro-5-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimet
hyl-lH-imidazol-l-yl]- pyridine; 2-
[4-(2-Chloro-pyridin-4-ylethynyl) -2,5-dimethyl-
lH-imidazol- 1-yl]-6-methyl-4-
trifluoromethyl-pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-pyrazine;
2-[4-(2-CHoro-pyridm-4-ylethynyl)-2,5-dimethyl-lH-imid
azol-l-yl]--6-methyl-pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-6- (trifiuoromethyl) -pyridine; and
3-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-lH-im
idazol-l-yl]-5-fluoro-pyridine.7. A compound of
formula Ia in accordance with claim 2, wherein R3 is
aryl, substituted by one or more chloro, fluoro, CF3,
lower alkyl, lower alkoxy, CF3O or 1- morpholinyl. 8.
A compound of formula Ia in accordance with claim 7
which is selected from the group consisting of:
2-Chloro-4- [1-(4-fluoro-phenyl)-2,5-dimethyl~
lH-imidazol-4-ylethynyl] -pyridine; 2-Chloro-4-
[l-(2,4-difluoro-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] -pyridine;
2-Chloro-4-[l-(3,5-difluoro-phenyl)-2,5-dimethyl-lH-im
idazol-4-ylethynyl] -pyridine;
2-Chloro-4-[l-(4-fluoro-2-methyl-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[l-(4-fluoro-3-methyl-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-(2,5-dimethyl-l-p-tolyl-lH-imidazol-4-yleth
ynyl)-pyridine; 2-Chloro-4-
[1-(3-chloro-4-methyl-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] - pyridine;
2-Chloro-4-[l-(3-fluoro-4-methox7-phenyl)-2,5-dimethyl
-lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[l-(4-methox7-phenyl)-2,5-dimethyl-lH-imida
zol-4-ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(4-trifiuoromethoxy-phenyl)
-lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-trifluoromethoxy-phenyl)
-lH-imidazol-4-ylethynyl]- pyridine; 



2-Chloro-4-[2,5-dimethyl-l-(4-trifluoromethyl-phenyl)-
lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-methyl-4-trifluoromethox
7-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(4-chloro-phenyl)-2,5-dimethyl-lH-imidaz
ol-4-ylethynyl] -pyridine;
2-Chloro-4-[l-(3-chloro-2-fluoro-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-trifluoromethyl-phenyl)-
lH-imidazol-4-ylethynyl]- pyridine;
2-Chloro-4-[l-(3-chloro-4-fluoro-phenyl)-2,5-dimethyl-
lH-imidazol-4-ylefhynyl]- pyridine; 2-Chloro-4-
[2,5-dimethyl-1-(2~methyl-4-trifluoromethoxy-phenyl)
-lH-imidazol-4- ylethynyl] -pyridine;2-Chloro-4-
[5-difluoromethyl- 1-(4-fluoro-phenyl) -2-methyl-
lH-imidazol-4-ylethynyl] - pyridine;
[5-(2-Chloro-pyridin-4-ylethynyl)-3-(4-fluoro-phenyl)-
2-methyl-3H-imidazol-4-yl]- methanol; 2-Chloro-4-
[1-(4-methoxy-3 -trifluoromethyl-phenyl)
-2,5-dimethyl- lH-imidazol-4- yethynyl] -pyridine;
2-Chloro-4- [1- (3,5-difluoro-4-methox7-phenyl)
-2,5-dimethyl- lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(4-methoxy-3-trifluoromethox7-phenyl)-2
J5-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3-methox7-4-trifluoromethoxy-phenyl)-2,
5-dimethyl-lH-imidazol-4- ylethynyl] -pyridine; 4-{3-
[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazo
l- 1-yl] -5-fluoro-phenyl}- morpholine;
2-Chloro-4-[l-(4-fluoro-2-trifluoromethoxy-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-ChIoro-4-[l-(2-fluoro-4-trifluoromethoxy-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(4-methyl-3-trifluoromethyl
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-methyl-4-trifluoromethyl
-phenyl)-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[2,5-dimethyl-l-(3-methyl-5-trifluoromethyl
-phenyl)-lH-imidazol-4- ylethynyl]-pyridine;
2-Chloro-4-[l-(3-methoxy-5-trifluoromethyl-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3-methox7-4-trifluoromethyl-phenyl)-2,5
-dimethyl-lH-imidazol-4- ylethynyl] -pyridine;
2-Chloro-4-[l-(3,5-dichIoro-phenyl)-2,5-dimethyl-lH-im
idazol-4-ylethynyl] -pyridine; 2-Chloro-4-
[l-(3-chloro-5-methyl-phenyl)-2,5-dimethyl-lH-imidazol
-4-ylethynyl] - pyridine; 2-Chloro-4- [1-
(3-fluoro-5-methyl-phenyl) -2,5-dimethyl-
lH-imidazol-4-ylethynyl] - pyridine; 2-Chloro-4- [1-
(3-chloro-5-methox7-phenyl)-2 >5-dimethyl-
lH-imidazol-4-ylethynyl] - 



pyridine; and
2-Chloro-4-[l-(3-fluoro-5-methox7-phenyl)-2,5-dimethyl
-lH-imidazol-4-ylethynyl]- pyridine.9. A compound of
formula Ib in accordance with claim 3, wherein wherein
R3 is aryl, substituted by one or more fluoro. 10. A
compound of formula Ib in accordance with claim 9,
which is 2-Chloro-4-[5- (4-fluoro-phenyl)
-1,4-dimethyl- lH-pyrazol-3-ylethynyl] -pyridine. 11.
Aprocess for preparing a compound of formula Ia
according to claim 2, which process comprises reacting
a compound of formula II with a compound of formula
III in order to obtain the compound of formula Ia;
wherein R1, R2, R3 and R4 are as defined in claim 1
and X is halogen, and if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts. 12. Aprocess for preparing a
compound of formula Ia as defined in claim 2, which
process comprises reacting a compound of formula IV
with a compound of formula V in order to obtain the
compound of formula Ia; wherein R1, R2, R3 and R4 are
as defined in claim 1 and X is halogen, and if
desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts.13. A
process for preparing a compound of formula Ia as
defined in claim 2, which process comprises reacting a
compound of formula Ic with a compound of formula VI
R4-X (VI) in order to obtain the compound of formula
Ia; wherein R1, R2, R3 and R4 are as defined in claim
1 and X is halogen, and if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts. 14. Aprocess for preparing a
compound of formula Ib as defined in claim 3, which
process comprises reacting a compound of formula XXVI
with a compound of formula XXVII XXVII in order to
obtain a compound of formula XXVIII XXVIII and convert
the compound of formula XXVIII into the compound of
formula Ib; wherein R1, R2, R3 and R4 are as defined
in claim 1, and if desired, converting the compounds
obtained into pharmaceutically acceptable acid
addition salts.15. A medicament containing one or more
compounds as claimed in any one of claims 1to 10 and
pharmaceutically acceptable excipients for the
treatment and prevention of mGluR5 receptor mediated
disorders. 16. A medicament according to claim 15 for
the treatment and prevention of acute and/or chronic
neurological disorders, in particular anxiety, or for
the treatment of chronic and acute pain, protection
against liver damage or failure whether drug or
disease induced, urinary incontinence, obesity,
Fragile-X or Autism. 17. A compound in accordance with
any one of claims 1 to 10 as well as its
pharmaceutically acceptable salt for use in the
treatment or prevention of diseases. 18. The use of a
compound in accordance with any one of claims 1to 10
as well as its pharmaceutically acceptable salt for
the manufacture of medicaments for the treatment and
prevention of mGluR5 receptor mediated disorders. 19.
The use according to claim 18 for the manufacture of
medicaments for the treatment and prevention of acute
and/or chronic neurological disorders, in particular 



anxiety, or for the treatment of chronic and acute
pain, protection against liver damage, failure whether
drug or disease induced, urinary incontinence,
obesity, Fragile-X or Autism. 20. The invention as
hereinbefore described. X-X 


