
Novel heterocyclic NF-kB Inhibitors Field of the
invention The present invention relates to compounds
of the general formula (I) or a salt or a
physiologically functional derivative or a
stereoisomer thereof, for use as a medicament. The
compounds of the invention are exceptionally useful
for the treatment of diseases associated with abnormal
and hyperproliferation of cells in mammals, especially
in humans. In particular, they are useful for the
treatment of diseases characterized by a
hyperproliferation of T-cells. The present invention
relates to compounds which are suitable for the
therapy of diseases that can be treated by modulating
cellular pathways in eukaryotes, e.g. cancer,
immunological or inflammatory disorders, and viral
infections, to further processes for the preparation
of these compounds, and to their use. The present
invention also relates to novel heterocyclic compounds
of the general formula (II) or (III) and salts
thereof, to methods of using such compounds in
treating NF-kB pathway associated disorders such as
immunologic and oncologic disorders, and to
pharmaceutical compositions containing such compounds.
T-cell homeostasis is critical for the maintenance of
immune tolerance. Defects in T-cell homeostasis can
lead to autoimmune pathology. Autoimmune diseases
include a large spectrum of clinically distinct
entities that share a common aetiology, a misguided,
selfdirected immune response. This immune response can
also be the consequence of an organ transplant.
Evidence suggests a prime role of T-cell reactivity in
autoimmune diseases. Measuring proliferative responses
in T-lymphocytes is a widely used assay to measure
immune competence (Killestein, J. et a J.
Neuroimmunol. 133,217-24, 2002). We used a
nonradioactive technique for the measurement of in
vitro T-cell proliferation (Messele, T. et a Clinical
and Diagnostic Laboratory Immunology 687-692,
2000).Peripheral blood mononuclear cells (PBMCs) were
isolated from human blood obtained from volunteer
donators. PBMCs were isolated by centrifugation in
ACCUSPIN tubes using HISTOPAQUE. PBMCs were stimulated
with PHA and cell proliferation was measured with a
Roche colorimetric BromUridin incorporation ELISA kit.
Regulation of the immune response is controlled by a
variety of signalling pathways such as T-cell or TNF
receptor signalling (Chen, G. et al. Science 296,
1634-1635, 2002). To further characterize targets of
compounds which we found active in the T-cell
proliferation assay, we tested the compounds on their
ability to inhibit the human proteasome. The major
neutral proteolytic activity in the cytosol and
nucleus is the proteasome, a 2OS (700 kDa) particle
with multiple peptidase activities. The continual
turnover of cellular proteins by the
ubiquitin-proteasome pathway is used by the immune
system to screen for the presence of abnormal
intracellular proteins (Dantuma, N.P. et al. Nat.
Biotechnol. 2000, 18(5), 538-43; Goldberg, AL. et al.
Nature 357, 375, 1993). The ubiquitin-proteasome
pathway plays an essential role in the regulation of
NF-kB activity, being responsible for the degradation
of the inhibitor IkB-a. In order to be targeted for
degradation by the proteasome, EKB-a must first
undergo selective phosphorylation at serine residues
32 and 36, followed by ubiquitinylation (Chen, ZJ. et
al.Cell 84, 853-862, 1996; Brown, K. etal. Science
267, 1485, 1995). NF- kB, a transcription factor,
regulates the transcription of an important set of
genes, involved in inflammatory responses (Baeuerle,
PA. et al. Cell 87, 1, 13-20, 1996). Proteasome
inhibitors block IkB-a degradation and NF- kB
activation (Traeckner et al. EMBO J. 13, 5433, 1994).
Patents describing proteasome inhibitors have been
described in reviews (Adams, J . et al. Ann. Rev. Med.
Chem. 31, 279-288, 1996) and in patents US 6117887, US
5834487, WO 00/004954, WO 00/04954, WO 00/170204, WO
00/33654, WO 00/64863, WO 00/114324, WO 99/15183, WO
99/37666. One such compound, named velcade
(bortezomib), has been approved to treat multiple
myeloma (Paramore, A. et al. Nature Reviews, 2, 6 11,
2003). Here we describe novel chemical entities with
proteasome inhibitory activity.NF-kB (Nuclear Factor-
kB) is an eucariotic transcription factor of the rel
family, which is located in the cyctoplasm in an
inactive complex, as a homo- or heterodimer.
Predominantly it exists as a heterodimer composed of
p50 and p65 subunits, bound to inhibitory proteins of
the IKB family, usually IkB-a (D. Thanos et al, Cell
80, 529, 1995). NF-kB is activated in response to
different stimuli, among which inflammatory cytokines,



UV radiation, phorbol esters, bacterial and viral
infections. Stimulation triggers the release of NF- kB
from IKB in consequence of the phosphorylation and the
following degradation of the IKB-OC protein (P.A.
Baeuerle et al, Annu. Rev. Immunol. 12, 141, 1995) by
the proteasome. Once it is set free, NF- kB
translocates in the nucleus where it binds to the DNA
at specific kB-sites and induces the transcription of
a variety of genes encoding proteins involved in
controlling the immune and inflammatory responses,
amongst others interleukins, TNF- a, the NO-synthase
and the cyclooxigenase 2 (S. Grimm et al., J. Biochem.
290, 297, 1993). Accordingly, NF- kB is considered an
early mediator of the immune and inflammatory
responses and it is involved in the control of cell
proliferation and in the pathogenesis of various human
diseases, such as rheumatoid arthritis (H. Beker et
al, Clin. Exp. Immunol. 99, 325, 1995), ischemia (A.
Salminen et al, Biochem. Biophys. Res. Comm. 212, 939,
1995), arteriosclerosis (A.S. Baldwin, Annals Rev.
Immunol. 212, 649, 1996), as well as in the
pathogenesis of AIDS. Inhibition of NF- kB mediated
gene transcription can be accomplished through
inhibition of phosphorylation of the inhibitory
protein IKB, inhibition of IKB degradation, inhibition
of NF- kB (p50/p65) nuclear translocation, the
inhibition of NF-kB-DNA binding or NF- kB-mediated DNA
transcription (J.C. Epinat et al, Oncogene 18, 6896,
1999). There are several compounds that are known to
inhibit NF-kB mediated transcriptional activation.
Several different natural products such as caffeic
acid phenyl ester (1) (K. Natarajan et al, Proc. Natl.
Acad. Sci. USA, 93, 9090, 1996), capsaicin (2) (S.
Singh et al, J. Immunol. 157, 4412, 1996) and
N-acetylcysteine (3) (R. Pinkus et al, J. Biol. Chem.
271, 13422, 1996) have been shown to block NF- kB
activation (Figure 1). Caffeic acid phenyl ester was
shown to block NF-kB activation by TNF-a, phorbol
ester, ceramide, hydrogen peroxide. This compound had
no effect on TNF-induced IKB degradation but prevented
the translocation of the p65 subunit of NF- kB to the
nucleus. Capsaicin blocked TNF-a and phorbol mediated
NF-kB activation. This compound also blocked
degradation of IkB-a, and thus the nuclear
translocation of NF- kB.Figure 1. Helenalin (4), a
sesquiterpene natural product, was shown to inhibit
NF-kB activity by selectively alkylating the cysteine
residue of the p65 subunit of NF-kB (G. Lyss et al, J.
Biol Chem. 273, 33508, 1998 and P. Rungeler et al,
Bioorg. Med. Chem. 7, 2343, 1999) (Figure 2).
Helenalin, however, did not inhibit neither IKB
degradation nor NF-kB translocation. Lactacystin (5),
also a natural product, inhibits both, 2OS and 26S
proteasome (G. Fenteany et al, Science 268, 726, 1995)
(Figure 2). 26 S proteasome is involved in degradation
of phosphorylated IKB. This compound has inhibitory
activity on trypsin-like, chymotrypsin-like and
peptidylglutamylpeptide hydrolyzing activities.igure
2. Several synthetic compounds such as pyrrolidine
dithiocarbamate (6), nicotinamide (7), and
3-chloroprocainamide (8) were shown to be inhibitors
of NF-kB transcritional activation (R.W. Pero et al,
Mo. Cell. Biochem. 193, 119, 1999) (Figure 3). These
compounds blocked lipopolysacharide-induced TNF-a
production in mouse in a dose dependent manner.
However, the exact site of activation of these
compounds is not clear. Figure 3.Celgene (Signal)
introduced a novel class of quinazoline-pyrrole
derivatives (9), which prooved to be very potent
inhibitors (up to 8nM) of NF-kB mediated
transcriptional activation (M.S.S. Palanki, Curr. Med.
Chem. 9, 219, 2002). igure 4. In WO 2001068648 a
series of b-carbolines were claimed with IC50 values
up to 150 nM for compound 10, which blocked
TNFa-induced IKB phosphorylation and degradation in
HeLa cells (Figure 5). The same class was investigated
by Millenium (A.B. Rabson, D. Weissmann, Clin. Cancer
Res. 11, 2, 2005). igure 5. Patent WO 04066996
discloses a novel class of imidazolidine based
compounds (11), which show 88% NF-kB inhibition at a
concentration of 1 mM, with an IC50 value of 0,3 mM
(Figure 6).igure 6. Presently only unsatisfactory
therapies are established in this field, and therefore
there still is a great need for new therapeutic agents
that inhibit the NF-kB-pathway. The novel compounds
described herein are a new group of small molecule
inhibitors, which show an outstanding inhibition of
the NF-kB-pathway. The object of the present invention
is solved by the subject-matter of the independent
claims. Further advantageous features, aspects and
details of the invention are evident from the
dependent claims, the description, the figures, and
the examples of the present 



application. The present invention relates to
compounds of the general formula (I) or a salt or a
physiologically functional derivative or a
stereoisomer thereof, wherein R1 is independently
hydrogen, alkyl, cycloalkyl, hydroxyalkyl, haloalkyl,
haloalkyloxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, arylalkyl or substituted
arylalkyl; R2 is independently -NR3R4,R3 is
independently alkyl, cycloalkyl, alkoxy, alkylamine,
-OH, -SH, alkylthio, hydroxyalkyl, haloalkyl,
haloalkyloxy, aryl or heteroaryl; R4 is independently
alkyl, cycloalkyl, alkoxy, alkylamine, alkylthio,
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or
heteroaryl; R5 is independently H, COR6, CO2R6, SOR6,
SO2R6, SO3R6, alkyl, cycloalkyl, alkoxy, -NH2,
alkylamine, -NR7COR6, halogen, -OH, -SH, alkylthio,
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or
heteroaryl; R is independently H, alkyl, cycloalkyl,
-NH2, alkylamine, aryl or heteroaryl; R7 is
independently H, alkyl, cycloalkyl, alkoxy, -OH, -SH,
alkylthio, hydroxyalkyl, aryl, or heteroaryl; p is O,
or 1; q is O, or 1; X is CO or SO2; an alkyl group, if
not stated otherwise, denotes a linear or branched
CrQ-alkyl, preferably a linear or branched chain of
one to five carbon atoms, a linear or branched
C2-C6-alkenyl or a linear or branched C2- C6-alkinyl
group, which can optionally be substituted by one or
more substituents R ; the Ci-C 6-alkyl, C2- C6-alkenyl
and C2-C6-alkinyl residue may be selected from the
group comprising -CH 3, - C2H5, -CH=CH2, - C CH, -
C3H7, -CH(CH3)2, -CH 2-CH=CH 2, -C(CH3)=CH2, -CH=CH-CH
3, -C=C-CH 3, -CH 2- CCH, - C4H9, -CH 2-CH(CH 3)2,
-CH(CH3)-C 2H5, -C(CH 3)3, - C5H1 1, - C6H13 , -CC-
)3, - C2(R) 5, -CH2-C(R )3, - C3(R>, - C2H4-C(R )3, -
C2H4-CH=CH2, -CH=CH-C 2H5, -CH=C(CH 3)2, -CH
2-CH=CH-CH 3, -CH=CH-CH=CH 2, - C2H4-C=CH, -C=C-C 2H5,
-CH 2- CC-CH3, -C=C-CH=CH 2, -CH=CH-C CH, - CC-CCH,
-C2H4-CH(CH3)2, -CH(CH 3) 3H7, -CH 2-CH(CH 3)- C2H5,
-CH(CH 3)-CH(CH3)2, -C(CH3)2- C2H5, -CH 2-C(CH 3)3, -
C3H6-CH=CH 2, -CH=CH-C 3H7, - C2H4-CH=CH-CH 3,
-CH2-CH=CH-C 2H5, -CH 2-CH=CH-CH=CH 2, -CH=CH-CH=CH-CH
3, -CH=CH-CH 2-CH=CH 2, -C(CH 3)=CH-CH=CH2,
-CH=C(CH3)-CH=CH 2, -CH=CH-C(CH 3)=CH2, -CH
2-CH=C(CH3)2, C(CH3)=C(CH3)2, - C3H6- CCH, -C=C-C 3H7,
- C2H4-CsC-CH 3, -CH 2-C=C-C 2H5, -CH 2-C=C-CH=CH 2,
-CH 2-CH=CH-C CH, -CH 2- CC-CCH, - CC-CH=CH-CH 3,
-CH=CH-C C-CH3, - CC-CC-CH3, -C=C-CH 2-CH=CH 2,
-CH=CH-CH 2-C=CH, - CC-CH2- CCH,-C(CHs)=CH-CH=CH 2,
-CH=C(CH 3)-CH=CH 2, -CH=CH-C(CH 3)=CH2, -C(CH 3)=CHC
CH, -CH=C(CH 3)-C=CH, - CC-C(CH3)=CH2, -C3H6-CH(CH
3)2, - C2H4-CH(CH 3)- C2H5, -CH(CHs)-C 4H9, -CH
2-CH(CH 3)-C 3H7, -CH(CH3)-CH 2-CH(CH 3)2, -CH(CH 3)-
CH(CHa)-C2H5, -CH 2-CH(CH 3)-CH(CH 3)2, -CH 2-C(CH
3)2- C2H5, -C(CHa)2- C3H7, - C(CH3)2-CH(CH 3)2, -
C2H4-C(CHg)3, -CH(CH 3)-C(CH 3)3, - C4H8-CH=CH 2,
-CH=CHC 4H9, - C3H6-CH=CH-CH 3, -CH 2-CH=CH-C 3H7, -
C2H4-CH=CH-C 2H5, -CH 2- C(CH3)=C(CH3)2, -
C2H4-CH=C(CH 3)2, - C4H8-C=CH, -C=C-C 4H9, -
C3H6-C=C-CH 3, -CH 2-C=C-C 3H7, - C2H4-CsC-C 2H5; RMs
independently H, -CO2R , -CONHR", -CR' O , -SO2NR",
-NR"-CO-haloalkyl, -NO2, -NR"-SO 2-haloalkyl, -NR"-SO
2-alkyl, -SO2-alkyl, -NR"-CO-alkyl, -CN, alkyl,
cycloalkyl, aminoalkyl, alkylamino, alkoxy, -OH, -SH,
alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen,
haloalkyl, haloalkyloxy, aryl, arylalkyl or
heteroaryl; R is independently H, haloalkyl,
hydroxyalkyl, alkyl, cycloalkyl, aryl, heteroaryl or
aminoalkyl; a cycloalkyl group denotes a non-aromatic
ring system containing three to eight carbon atoms,
preferably four to eight carbon atoms, wherein one or
more of the carbon atoms in the ring can be
substituted by a group E, E being O, S, SO, SO2, N, or
NR", R" being as defined above; the C3-Cs-cycloalkyl
residue may be selected from the group comprising
-cyclo-C 3H5, -cyclo-C 4H7, -CyCIo-C5H9, -cyclo-C6Hl l
-cyclo-C 7H13 , -cyclo-C 8H15, morpholine-4-yl,
piperazinyl, l-alkylpiperazine-4-yl; an alkoxy group
denotes an O-alkyl group, the alkyl group being as
defined above; the alkoxy group is preferably a
methoxy, ethoxy, isopropoxy, -butoxy or pentoxy group;



an alkylthio group denotes an S-alkyl group, the alkyl
group being as defined above; an haloalkyl group
denotes an alkyl group which is substituted by one to
five halogen atoms, the alkyl group being as defined
above; the haloalkyl group is preferably a -C(R10)3,
-CR10(R10')2s -CR 10(R10 )R10", - C2(R10)5, -CH 2-C(R
10)3, -CH 2-CR 10(R10')2, -CH 2- CR10(R10')R10", -
C3(R10)7, or - C2H4-C(R 10);,, wherein R10, R10', R10"
represent F, Cl, Br or I, preferably F; a hydroxyalkyl
group denotes an HO-alkyl group, the alkyl group being
as defined above;an haloalkyloxy group denotes an
alkoxy group which is substituted by one to five
halogen atoms, the alkyl group being as defined above;
the haloalkyloxy group is preferably a -OC(R10)3, -OCR
10(R10')2, -OCR 10(R10')R10", -OC 2(R10)5, -OCH 2-C(R
1)3, -OCH2- CR10(R10')2, -OCH 2-CR 10(R10')R10", -OC
3(R10)7 or - OC H C R10 wherein R10, R10", R10"
represent F, Cl, Br or I, preferably F; a
hydroxyalkylamino group denotes an (HO-alkyl)2-N-
group or HO-alkyl-NH- group, the alkyl group being as
defined above; an alkylamino group denotes an HN-alkyl
or N-dialkyl group, the alkyl group being as defined
above; a halogen group is chlorine, bromine, fluorine
or iodine; an aryl group denotes an aromatic group
having five to fifteen carbon atoms, which can
optionally be substituted by one or more substituents
R", where R is as defined above; the aryl group is
preferably a phenyl group, -0-C 6H4- R\ -In-C 6H4- R
-P-C 6H4- R 1- naphthyl, 2-naphthyl, 1-anthracenyl or
2-anthracenyl; a heteroaryl group denotes a 5- or
6-membered heterocyclic group which contains at least
one heteroatom like O, N, S. This heterocyclic group
can be fused to another ring. For example, this group
can be selected from a thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, l,2,4-oxadiazol-3-yl,
l,2,4-oxadiazol-5-yl, l,2,4-thiadiazol-3-yl,
1,2,4-thiadiazol-5-yl, l,2,5-oxadiazol-3-yl,
l,2,5-oxadiazol-4-yl, l,2,5-thiadiazol-3-yl,
1-imidazolyl, 2-imidazolyl, l,2,5-thiadiazol-4-yl,
4-imidazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl,
2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl,
1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl,
lH-tetrazol-2-yl, l -tetrazol-3-yl, tetrazolyl,
2-indolyl, 3-indolyl, 2-indolinyl, 3-indolinyl,
benzo[b]furanyl, benzo[b]thiophenyl, benzimidazolyl,
benzothiazolyl, quinazolinyl, quinoxazolinyl,
quinolinyl, tetrahydroquinolinyl, isoquinolinyl,
tetrahydrothieno[ 3,4-d]imidazol-2-one,
pyrazolo[5,l-c][l,2,4]triazine, or
tetrahydroisoquinolinyl group. This heterocyclic group
can optionally be substituted by one or more
substituents R wherein R is as defined above.The
invention also provides a pharmaceutical composition
comprising a compound of formula (I), in free form or
in the form of pharmaceutically acceptable salts and
physiologically functional derivatives, together with
a pharmaceutically acceptable diluent or carrier
therefore. The term "physiologically functional
derivative" as used herein refers to compounds which
are not pharmaceutically active themselves but which
are transformed into their pharmaceutical active form
in vivo, i.e. in the subject to which the compound is
administered. Examples of physiologically functional
derivatives are prodrugs. In addition, the present
invention provides methods for preparing the compounds
of the invention such as compounds of formula (I). The
compounds of formula (I) may be obtained via various
methods. Piperidin-4yl-thiazole-4-carboxamide can be
prepared by various methodes described in the
literature. One such example is the oxidation of the
appropriate 2,5-dihydrothiazoles as described in
Houben-Weyl, 2002, 730. The dihydrothiazoles can also
synthesised by methodes described in the same
reference or described in You, S., Razavi, H., Kelly,
J.W. Angew. Chem. 2003, 115, 87 or Katritzky, AR.,
Cai, C , Suzuki, K., Singh, SK. J. Org. Chem. 2004,
69, 811-814 and references in both papers. Alternative
methods were decribed by Yasuchika, S. et. al.
Heterocycles, Vol. 57, No. 5, 2002. In a preferred
embodiment of the invention, in the compounds of
formula (I), R1is:In a preferred embodiment of the
invention, in the compounds of formula (I), R5 is: In
another preferred embodiment, in the compounds of
formula (I), R3, tR>4andi tR"7 is H In a preferred
embodiment of the invention, in the compounds of
formula (I), R is: In a preferred embodiment of the
invention, in the compounds of formula (I), R1 is
substituted aryl, p is 0, q is 1, X is CO, and In a
preferred embodiment of the invention, in the
compounds of formula (I), R1 is benzyl, 



p is 0, q is 0, andThe present invention also relates
to compounds of the general formula (III) or a salt or
a physiologically functional derivative, or a
stereoisomer thereof, wherein R1 is -C(O)R7,
-C(O)CHR7R8, -C(O)NR7R8, -C(O)OR7, -R7C(O)R8, -C(S)R7,
or R1 and R2 together with the N-atom or the C-atom to
which they are attached form a 3 to 8 membered ring,
wherein at least one or more of the carbon atoms in
the ring is a heteroatom like O, N, S and the ring can
be substituted by R ; R2 is H, alkyl, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
aryl or R2 is absent in the case Z forms a ring
together with R1; R3 is H, -C(0)NR aRb, halogen,
alkyl, haloalkyl, aryl or heteroaryl; R4 is H,
halogen, alkyl, -C(NR7)NR7 R8, -(CH2)paryl,
-(CH2)PNR7R8, -C(O)NR7R8, -N=CR7R8, -NR7C(O)R8,
cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
or aryl; R5 is H, halogen, alkyl, -C(NR7)NRr R8,
-(CH2)paryl, -(CH2)PNR7R8, -C(O)NR7R8, -N=CR7R8,
-NR7C(O)R8, cycloalkyl, heterocycloalkyl, haloalkyl,
hydroxyalkyl, hydroxyalkylamino, alkylamino,
heteroaryl, alkylaryl, or aryl; Ra is H, halogen,
alkyl, -C(NR7)NR7 R8, -(CH2)paryl, -(CH2)PNR7R8,
-C(O)NR7R8, -N=CR7R8, -NR7C(O)R8, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
or aryl; Rb independently represents H, -CN, -OH, -SH,
-CO2R4', -C(O)R4', -SO2NR4' , -NR4 R5', -C(O)NR7R8,
-SO2-alkyl, -SO2R4' , SO3R4' , -N=CR4 R5' , -NR4
C(O)R4" , -NR4'-CO-haloalkyl, -NO2,
-NR4'-SO2-haloalkyl, -NR4'-SO2-alkyl, -NR4'-CO-alkyl,
-NR4 (CH2)pheterocycle, alkyl, cycloalkyl, alkylamino,
alkoxy, alkylthio, halogen, haloalkyl, haloalkyloxy,
-O(CH2)p[O(CH2)p]qOCH3,
-C(NR4")NR4'benzimidazolyl,-C(NR4")NR4'benzthiazolyl,
-C(NR4")NR4'benz-oxazolyl, hydroxyalkyl,
hydroxycycloalkyl, hydroxyalkylamino, aryl, arylalkyl
or a heterocycle; R4', R4" , R5' independently are H,
halogen, alkyl, -C(NR7)NR7 *R8, -(CH2)paryl,
haloalkyl, -CH2)PNR7R8, -C(O)NR7R8, -N=CR7R8,
-NR7C(O)R8, cycloalkyl, heterocycloalkyl,
hydroxyalkyl, hydroxyalkylamino, alkylamino,
heteroaryl, alkylaryl, or aryl; R7, R7 , R8
independently are H, halogen, alkyl, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
or aryl; A is CO or SO2; X is NR2' , O, S, or CR2' ; Z
is N or CR2' ; if Z is CH then X is O or NR2' R2 is H,
alkyl, -C(O)NR2, -C(O)Rb, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
or aryl; p is 1 to 6; q is 1 to 6; r is O, or 1; R9
independently represents H, -CN, -OH, -SH, alkoxy,
alkylthio, -CO2R4', -C(O)R4', -C(O)NR7R8, -SO2NR4',
-NR4 R5' -SO2-alkyl, -SO2R4', SO3R4', -N=CR4 R5', -NR4
C(O)R4" , -NR4'-CO-haloalkyl, -NO2,
-NR4'-SO2-haloalkyl, -NR4'-SO2-alkyl, -NR4 -CO-alkyl,
-NR4 (CH2)pheterocycle, alkyl, hydroxyalkyl,
cycloalkyl, alkylamino, -O(CH2)p[O(CH2)p]qOCH3,
-C(NR4")NR4'benzimidazolyl, -C(NR4")NR4'benzthiazolyl,
-C(NR4 )NR4 benzoxazolyl, hydroxycycloalkyl,
hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy,
aryl, arylalkyl or a heterocycle; R4', R4" , R5'
independently are H, halogen, alkyl, -C(NR7)NR7R8,
-(CH2)paryl, hydroxy alkyl, -CH2)PNR7R8, -C(O)NR7R8,
-N=CR7R8, -NR7C(O)R8, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkylamino, alkylamino, heteroaryl,
alkylaryl, or aryl; wherein an alkyl group, if not
stated otherwise, denotes a linear or branched CrC
-alkyl, preferably a linear or branched chain of one
to six carbon atoms, a linear or branched
C2-C6-alkenyl or a linear or branched C2-C6-alkynyl
group, which can be substituted by one or more
substituents R9; R9 being defined as above. a
heterocycle denotes a heterocycloalkyl group or a
heteroaryl group;a cycloalkyl group denotes a
non-aromatic ring system containing three to eight
carbon atoms, preferably four to eight carbon atoms,
wherein one or more of the carbon atoms in the ring
can be substituted by a group R9 being as defined
above; the CrCg-cycloalkyl residue may be selected
from the group comprising -CyCIo-C3H , -cyclo-C 4H7,
-cyclo-C 5H9, -CyCIo-C H11, -cyclo-C 7H13 , -cyclo-C
8H15; 



a heterocycloalkyl group denotes a non-aromatic ring
system containing two to ten carbon atoms and at least
one heteroatom like O, N, or S, wherein one or more of
the carbon atoms in the ring can be substituted by R9
being as defined above; preferred heterocycloalkyl
groups are morpholine-4-yl, piperazinyl,
l-alkylpiperazine-4-yl, piperidinyl, pyrrolidinyl,
azepane-1-yl; an alkoxy group denotes an O-alkyl
group, the alkyl group being as defined above; the
alkoxy group is preferably a methoxy, ethoxy,
isopropoxy, t-butoxy or pentoxy group; an alkylthio
group denotes an S-alkyl group, the alkyl group being
as defined above; an haloalkyl group denotes an alkyl
group which is substituted by one to five halogen
atoms, the alkyl group being as defined above; the
haloalkyl group is preferably a -C(R 10)3, -CR
10(R10')2, -CR 10(R10')R10" 3 -C2(R10)5, -CH2C(R 10)3,
-CH2CR10(R10')2, -CH2CR10(R10')R10" , -C3(R10)7, or
-C2H4C(R 1\ wherein R10, R10', R10" represent F, Cl,
Br or I, preferably F; a hydroxyalkyl group denotes an
HO-alkyl group, the alkyl group being as defined
above; an haloalkyloxy group denotes an alkoxy group
which is substituted by one to five halogen atoms, the
alkyl group being as defined above; the haloalkyloxy
group is preferably a -OC(R 10)3, -OCR 10(R10')2,
-OCR10(R10')R10" , -OC2(R10)5, -OCH2C(R10)3,
-OCH2CR10(R10')2, -OCH2CR10(R10')R10", -OC3(R10)7, or
-OC^CCR- 10) wherein R10, R10', R10" represent F, Cl,
Br or I, preferably F;a hydroxyalkylamino group
denotes an (HO-alkyl)2-N- group or HO-alkyl-NH- group,
the alkyl group being as defined above; an alkylamino
group denotes an HN-alkyl or N-dialkyl group, the
alkyl group being as defined above; a halogen group is
fluorine, chlorine, bromine, or iodine; an aryl group
denotes an aromatic group having five to fifteen
carbon atoms, which can be substituted by one or more
substituents R9, where R9 is as defined above; the
aryl group is preferably a phenyl group, -0-C6H4-R9,
-In-CoH4-R9, -P-C6H4-R9, 1-naphthyl, 2-narhthyl,
1-anthracenyl or 2-anthracenyl, R9 being as defined
above; a heteroaryl group denotes a 5- to 10-membered
aromatic heterocyclic group which contains at least
one heteroatom like O, N, S. This heterocyclic group
can be fused to another ring. For example, this group
can be selected from a thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, l,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, l,2,4-thiadiazol-3-yl,
l,2,4-thiadiazol-5-yl, l,2,5-oxadiazol-3-yl, 1,2,5-
oxadiazol-4-yl, l,2,5-thiadiazol-3-yl, 1-imidazolyl,
2-imidazolyl, l,2,5-thiadiazol-4-yl, 4- imidazolyl,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2- pyridyl,
3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl,
2-pyrimidinyl, 4- pyrimidinyl, 5-pyrimidinyl,
3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl,
1-pyrazolyl, 3- pyrazolyl, 4-pyrazolyl,
lH-tetrazol-2-yl, l -tetrazol-3-yl, tetrazolyl,
2-indolyl, 3-indolyl, 2-indolinyl, 3-indolinyl,
benzo[b]furanyl, benzo[b]thiophenyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, quinazolinyl,
quinoxazolinyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, or tetrahydroisoquinolinyl group. This
heterocyclic group or the fused ring can both be
substituted independently by one or more substituents
R9, wherein R9 is as defined above; a alkylaryl or
arylalkyl group denotes an alkyl group (see def.
'alkyl'), which is bound to an aryl fragment (see def.
'aryl') via a single bond. The linkage to the central
moiety might occur over the alkyl part or the aryl
part.The present invention relates alsoto compounds of
the general formula (II) or a salt or a
physiologically functional derivative, or a
stereoisomer thereof, wherein R1 is -C(O)R7,
-C(O)CHR7R8, -C(O)NR7R8, -C(O)OR7, -R7C(O)R8, -C(S)R7,
or R1 and R2 together with the N-atom or the C-atom to
which they are attached form a 3 to 8 membered ring,
wherein at least one or more of the carbon atoms in
the ring is a heteroatom like O, N, S and the ring can
be substituted by R9; R2 is H, alkyl, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
aryl or R2 is absent in the case Z forms a ring
together with R1; R3 is H, -C(O)NR4R9, halogen, alkyl,
haloalkyl, aryl or heteroaryl; R6 is H, halogen,
-C(O)R7, -C(O)CHR7R8, -C(O)NR7R8, -C(O)OR7, -R7C(O)R8,
- C(S)R7, -C(NR7)NR7'R8, -(CH2)paryl, -(CH2)PNR7R8,
-C(O)NR7R8, -N=CR7R8, - NR7C(O)R7 , alkyl, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl, 



hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
or aryl; R7, R7 , R independently are H, halogen,
alkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
hydroxyalkyl, hydroxyalkylamino, alkylamino, -NHaryl,
heteroaryl, alkylaryl, or aryl; A is CO or S0 2; X
isNR2', O, S, or CR2' ; Y isN, O, or CR2'; Z isN or
CR2'; if Z is CH then X is O or NR2' R2' is H, alkyl,
-C(O)NR2, -C(0)R b, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino,
alkylamino, heteroaryl, alkylaryl, or aryl; n is Oto
2;p is 1 to 6; q is 1 to 6; r is 0, 1; R9
independently represents H, -CN, -OH, -SH, -CO2R4' ,
-C(O)R 4' , -C(O)NR 7R8, - SO2NR4' , -NR4 R5' ,
-SO2-alkyl, -SO2R4' , SO3R4' , -N=CR 4 R5' , -NR4
C(O)R4" , -NR4'-C0- haloalkyl, -NO2,
-NR4'-SO2-haloalkyl, -NR4'-SO2-alkyl, -NR4'-C0-alkyl,
- NR4 (CH2)pheterocycle, alkyl, cycloalkyl,
alkylamino, alkoxy, alkylthio, O(CH2)p[O(CH2)p]qOCH3,
-C(NR4")NR4'benzimidazolyl, -C(NR
4")NR4'benzthiazolyl, - C(NR4 )NR4 benzoxazolyl,
hydroxyalkyl, hydroxycycloalkyl, hydroxyalkylamino,
halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or a
heterocycle; R4' , R4" , R5' independently are H,
halogen, alkyl, -C(NR 7)NRr R8, -(CH2)paryl, -
CH2)PNR7R8, -C(O)NR 7R8, -N=CR 7R8, -NR7C(O)R 8,
cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl,
or aryl; wherein an alkyl group, if not stated
otherwise, denotes a linear or branched -C -alkyl,
preferably a linear or branched chain of one to six
carbon atoms, a linear or branched C2-C6-alkenyl or a
linear or branched C2-C6-alkynyl group, which can be
substituted by one or more substituents R9; R9 being
defined as above. a heterocycle denotes a
heterocycloalkyl group or a heteroaryl group; a
cycloalkyl group denotes a non-aromatic ring system
containing three to eight carbon atoms, preferably
four to eight carbon atoms, wherein one or more of the
carbon atoms in the ring can be substituted by a group
R9 being as defined above; the C3-C8-cycloalkyl
residue may be selected from the group comprising
-cyclo-C 3H5, -cyclo-C 4H7, -cyclo-CsHg, -CyCIo-C6H1
1, -cyclo-C 7H13, -cyclo-C 8H15 ; a heterocycloalkyl
group denotes a non-aromatic ring system containing
two to ten carbon atoms and at least one heteroatom
like O, N, or S, wherein one or more of the carbon
atoms in the ring can be substituted by R9 being as
defined above; preferredheterocycloalkyl groups are
morpholine-4-yl, piperazinyl, l-alkylpiperazine-4-yl,
piperidinyl, pyrrolidinyl, azocane-1-yl; an alkoxy
group denotes an O-alkyl group, the alkyl group being
as defined above; the alkoxy group is preferably a
methoxy, ethoxy, isopropoxy, -butoxy or pentoxy group;
an alkylthio group denotes an S-alkyl group, the alkyl
group being as defined above; an haloalkyl group
denotes an alkyl group which is substituted by one to
five halogen atoms, the alkyl group being as defined
above; the haloalkyl group is preferably a -C(R10)3,
-CR10(R10')2, -CR10(R10')R10", -C2(R10)5, -CH2C(R10)3,
-CH2CR10(R10')2, CH2CR10(R10')R10", -C3(R10)7, or
-C2H4C(R1)3,wherein R10, R10', R10" represent F, Cl,
Br or I, preferably F; a hydroxyalkyl group denotes an
HO-alkyl group, the alkyl group being as defined
above; an haloalkyloxy group denotes an alkoxy group
which is substituted by one to five halogen atoms, the
alkyl group being as defined above; the haloalkyloxy
group is preferably a -OC(R10)3, -OCR10(R10')2,
-OCR10(R10 )R10", -OC2(R10)5, -OCH2C(R10)3,
-OCH2CR10(R10')2, -OCH2CR10(R10')R10 , -OC3(R10)7, or
-OC2H4C(R1)3, wherein R10, R10', R10" represent F, Cl,
Br or I, preferably F; a hydroxyalkylamino group
denotes an (HO-alkyl)2-N- group or HO-alkyl-NH- group,
the alkyl group being as defined above; an alkylamino
group denotes an HN-alkyl or N-dialkyl group, the
alkyl group being as defined above; a halogen group is
fluorine, chlorine, bromine, or iodine; an aryl group
denotes an aromatic group having five to fifteen
carbon atoms, which can be substituted by one or more
substituents R9, where R9 is as defined above; the
aryl group ispreferably a phenyl group, -0-C H -R9,
-Hi-C H4-R9, -P-C6H4-R9, 1-naphthyl, 2-naphthyl, 



1-anthracenyl or 2-anthracenyl, R9 being as defined
above; a heteroaryl group denotes a 5- to 10-membered
aromatic heterocyclic group which contains at least
one heteroatom like O, N, S. This heterocyclic group
can be fused to another ring. For example, this group
can be selected from a thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, l,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, l,2,4-thiadiazol-3-yl,
l,2,4-thiadiazol-5-yl, l,2,5-oxadiazol-3-yl, 1,2,5-
oxadiazol-4-yl, l,2,5-thiadiazol-3-yl, 1-imidazolyl,
2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4- imidazolyl,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2- pyridyl,
3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl,
2-pyrimidinyl, 4- pyrimidinyl, 5-pyrimidinyl,
3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl,
1-pyrazolyl, 3- pyrazolyl, 4-pyrazolyl,
l//-tetrazol-2-yl, lH-tetrazol-3-yl, tetrazolyl,
2-indolyl, 3-indolyl, 2-indolinyl, 3-indolinyl,
benzo[b]furanyl, benzo[b]thiophenyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, quinazolinyl,
quinoxazolinyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, or tetrahydroisoquinolinyl group. This
heterocyclic group or the fused ring can both be
substituted independently by one or more substituents
R9, wherein R9 is as defined above; a alkylaryl or
arylalkyl group denotes an alkyl group (see def.
'alkyl'), which is bound to an aryl fragment (see def.
'aryl') via a single bond. The linkage to the central
moiety might occur over the alkyl part or the aryl
part. A preferred embodiment of the invention, in the
compounds of formula (III), are compounds of the
formula (Ilia),wherein R1 is COR7 ; R2 and R3 is H; A
is CO; R4, R5, R7 are defined as above; r is 1; X is O
or S; and Z is as defined as above. Another preferred
embodiment of the invention, in the compounds of
formula (III), are compounds of the formula (Ilia),
with R7 = -NH-aryl. Another preferred embodiment of
the invention, in the compounds of formula (III), are
compounds of the formula (HIb), wherein R4 and R3 is
H; A is CO; R5 is defined as above; X is O or S; r is
1; Z forms together with R1a 6-membered ring and R2 is
absent; if Z is N then X is O or S, or if Z is CR2', X
is O; Y' is O or NR2 , R2 is as defined above; Another
preferred embodiment of the invention, in the
compounds of formula (III), are compounds of the
formula (IIIc),wherein R1 is COR7 ; wherein R7 is
phenyl and R1 1, R12 independently represent H, -CN,
-OH, -SH, -CO2R4', -C(O)R4' , -SO2NR4 ", -NR4 R5',
-SO2-alkyl, -SO2R4' , SO3R4' , -N=CR4 R5', -NR4
C(O)R4" , -NR4'-CO-haloalkyl, -NO2,
-NR4'-SO2-haloalkyl, -NR4'-SO2-alkyl, -NR4'- CO-alkyl,
-NR4 (CH2)pheterocycle, alkyl, cycloalkyl, alkylamino,
alkoxy, alkylthio, -O(CH2)p[O(CH2)p]qOCH3,
-C(NR4")NR4'benzimidazolyl, -C(NR4")NR4'benzthiazolyl,
-C(NR>4'\)NR benzoxazolyl hydroxyalkyl,
hydroxycycloalkyl, hydroxyalkylamino, halogen,
haloalkyl, haloalkyloxy, aryl, arylalkyl or a
heterocycle; and R4 , R4 , R5 are defined as above; r
is l ; Z is N, R2 and R3 is H; X is O or S, A is CO;
R4 is defined as above, R5 is C(NR7)NR7 R8 R7 and R7
are defined as above, R8 is a heterocycloalkyl wherein
Y" is O, S or NR2 and R. 1u 1' , r R> 1l 2'
independently represents H, -CN, -OH, -SH, -CO2R44 ',
-C(O)R>4', -SO2NR>4' -NR44V R"5 ', -SO2-alkyl,
-SO2R>44', SO3R>44', -N=CR44 't R>5 ',
-NR>44VC(O)R>44" , -NR>44'-CO-haloalkyl, 



-NO2, -NR4'-SO2-haloalkyl, -NR4'-SO2-alkyl,
-NR4'-CO-alkyl, -NR4' (CH2)pheterocycle, alkyl,
cycloalkyl, alkylamino, alkoxy, alkylthio,
-O(CH2)p[O(CH2)p]qOCH3, -C(NR4")NR4'. benzimidazolyl,
-C(NR4")NR4'benzthiazolyl, -C(NR4")NR4'benzoxazolyl
hydroxyalkyl, hydroxycycloalkyl, hydroxyalkylamino,
halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or a
heterocycle; and R4 , R4 , R5 are defined as above; A
more preferred embodiment of the invention, in the
compounds of formula (III), are compounds of the
formula (HId),wherein Z forms together with R1 a
6-membered ring and R2 is absent; Z is N, and R3 is H;
X is O or S, A is CO; R4 is defined as above, R5 is
C(NR7)NRr R8, R7 and R7 are defined as above, R8, Y"
and R11', R12' are defined as above under formula
(IIIc), r is 1; Y' is O or NR2' and R2' is as defined
above. Another more preferred embodiment of the
invention, in the compounds of formula (III), are
compounds of the formula (IUe), wherein Z forms
together with R1a 6-membered ring and R2 is absent; r
is 1; R3, R4 and R5 are defined as above, A is CO; X
is O or S, R11 and R12 are defined as above under
formula (IIIc), and if Z is N, X is O or S, if Z is
CH, X is O.Another more preferred embodiment of the
invention, in the compounds of formula (III), are
compounds of the formula (11If), wherein Z forms
together with R1 a 6-membered ring and R2 is absent; Z
is N or CH, and R3 is H; X is O or S, A is CO; R4 is
defined as above, R5 is C(NR7)NR7 R8, R7 and R7 are
defined as above, R8, Y" and R1 1, R11' , R12 , R12'
are defined as above under formula (IIIc), r is 1; Y'
is O or NR2 and R2 is as defined above. A preferred
embodiment of the invention, in the compounds of
formula (II), are compounds of the formula
(Ha),wherein R and R are defined as above, Z is
defined as above. r is 1; A is CO; X is O or S, R3 is
H, Y is NR2' wherein R2' is phenyl and R1 1 and R12
are defined as above under formula (IIIc). A more
preferred embodiment of the invention, in the
compounds of formula (II), are compounds of the
formula (lib), wherein R1 and R2 are defined as above,
Z is defined as above. r is 1; A is CO; X is O or S,
R3 is H, Y is NR2' wherein R2' is phenyl and R1 1 is H
and R12 is CF3. Another more preferred embodiment of
the invention, in the compounds of formula (II), are
compounds of the formula (lie),wherein Z forms
together with R1a 6-membered ring and R2 is absent; A
is CO; r is 1; X is O or S, R3 is H, Y' is NR2 .
Another more preferred embodiment of the invention, in
the compounds of formula (II), are compounds of the
formula (lid), wherein Z is defined as above; R3 iiss
HH,, YY'' iiss NNRR22'' . R2' is as defined above; R1
1, R11' and R12 , R12' are defined as above.The
compounds of formula (III) and (II) may be obtained
via various methods. One possibility for the synthesis
of compounds of formula (Ilia, c and Ha, b) (see
scheme 1) comprises a step of reacting a compound of
formula (V) with a compound of formula (VI) under
classical amide coupling conditions, like e.g. HBTU,
1Pr NEt DMF, 0C to r.t. to obtain intermediate (VII).
Another alternative for this step might be the
reaction of (V) with the corresponding acid chloride
of (VI) to yield (VII). In a second step, compound
(VII) is saponified with a 1M NaOH solution, obtaining
the expected acid (VIII) in almost quantitative yield.
This step could be realized under acidic conditions as
well. Finally, another amide coupling step (with
primary or secundary amines), which works similarily
to step 1 described above, completes the synthesis for
compounds of type (Ilia, c and Ha, 



and b). Scheme 1 Synthesis of derivatives of type
(Ilia, c) and (Ha, b) Compounds dealing with structure
(HIb, d, e, f) and (Hc, d) can be synthesized
according to the procedure displayed in scheme 2.
Herein, a heterocycle (IX) is reacted with a
bromocompound (X), by means of a nucleophilic
substitution reaction, to gain a bicyclicester (XI),
which is then saponified under standard and well-known
conditions to acid (XII), completing the synthesis
with another coupling step as described in scheme 1
above. (IX) (X) (XI) (HIb, d, e, f, Hc, d) (XII)
Scheme 2 Synthesis of derivatives of type (HIb, d, e,
f) and (Hc, d), with Z = N In case of Z = CH,
structure (HIb, d, e, f) and (Hc, d) type compounds
can easily be synthesized following a protocol
outlined in scheme 3, wherein a heterocycle (XIII) is
converted to compound (XV) by a cyclokondensation
step. After saponification, (XVI) is coupled with an
amine to yield the desired product (HIb, d, e, f) or
(Hc, d).(XIII) (XIV) (XV) (IHb, d, e, f, Hc, d) (XVI)
Scheme 3 Synthesis of derivatives of type (HIb, d, e,
f) and (Hc, d), with Z = CH The compounds of the
formula (I), (II) or (III) to be used according to the
invention can form salts with inorganic or organic
acids or bases. Examples of pharmaceutically
acceptable salts comprise without limitation non-toxic
inorganic or organic salts such as acetate derived
from acetic acid, aconitate derived from aconitic
acid, ascorbate derived from ascorbic acid, benzoate
derived from benzoic acid, cinnamate derived from
cinnamic acid, citrate derived from citric acid,
embonate derived from embonic acid, enantate derived
from heptanoic acid, formiate derived from formic
acid, fumarate derived from fumaric acid, glutamate
derived from glutamic acid, glycolate derived from
glycolic acid, chloride derived from hydrochloric
acid, bromide derived from hydrobromic acid, lactate
derived from lactic acid, maleate derived from maleic
acid, malonate derived from malonic acid, mandelate
derived from mandelic acid, methanesulfonate derived
from methanesulfonic acid, naphtaline-2-sulfonate
derived from naphtaline-2-sulfonic acid, nitrate
derived from nitric acid, perchlorate derived from
perchloric acid, phosphate derived from phosphoric
acid, phthalate derived from phthalic acid, salicylate
derived fromsalicylic acid, sorbate derived from
sorbic acid, stearate derived from stearic acid,
succinate derived from succinic acid, sulphate derived
from sulphuric acid, tartrate derived from tartaric
acid, toluene-p-sulfate derived from
p-toluene-sulfonic acid and others. Such salts can be
produced by methods known to someone of skill in the
art and described in the prior art. Other salts like
oxalate derived from oxalic acid, which is not
considered as pharmaceutically acceptable can be
appropriate as intermediates for the production of
compounds of the formula (I), (II) or (III) or a
pharmaceutically acceptable salt thereof or
physiologically functional derivative or a
stereoisomer thereof. The invention also provides a
pharmaceutical composition comprising a compound of
formula (I), (II) or (III), in free form or in the
form of pharmaceutically acceptable salts and
physiologically functional derivatives, together with
a pharmaceutically acceptable diluent or carrier
therefore. The term "physiologically functional
derivative" as used herein refers to compounds which
are not pharmaceutically active themselves
('prodrugs') but which are transformed into their
pharmaceutical active form in vivo, i.e. in the
subject to which the compound is administered. The
compounds according to the invention and medicaments
prepared therewith are generally useful for the
treatment of cell proliferation disorders, for the
treatment or prophylaxis of immunological diseases and
conditions (as for instance inflammatory diseases,
neuroimmunological diseases, autoimmune diseases or
other). The compounds of the present invention are
useful for the treatment of diseases which are caused
by malignant cell proliferation, such as all forms of
solid tumors, leukemias and lymphomas. Therefore the
compounds according to the invention and medicaments
prepared therewith are generally useful for regulating
cell activation, cell proliferation, cell survival,
cell differentiation, cell cycle, cell maturation and
cell death or to induce systemic changes in metabolism
such as changes in sugar, lipid or protein metabolism.
They can also be used to support cell generation
poiesis, including blood cell growth and generation
(prohematopoietic effect) after depletion or
destruction of cells, as caused by, for example,toxic
agents, radiation, immunotherapy, growth defects,
malnutrition, malabsorption, immune dysregulation,
anemia and the like or to provide a therapeutic
control of tissue generation and degradation, and
therapeutic modification of cell and tissue
maintenance 



and blood cell homeostasis. These diseases and
conditions include but are not limited to cancer as
hematological (e.g. leukemia, lymphoma, myeloma) or
solid tumors (for example breast, prostate, liver,
bladder, lung, esophageal, stomach, colorectal,
genitourinary, gastrointestinal, skin, pancreatic,
brain, uterine, colon, head and neck, cervical, and
ovarian, melanoma, astrocytoma, small cell lung
cancer, glioma, basal and squameous cell carcinoma,
sarcomas as Kaposi's sarcoma and osteosarcoma) or for
the treatment of diseases which are cured or relieved
by the inhibition of one or several kinases and/or
phosphatases. "Treatment" according to the present
invention is intended to mean complete or partial
healing of a disease, or alleviation of a disease or
stop of progression of a given disease. Thus, in one
embodiment, the invention relates to the use of the
compounds of the formula (I), (II), and (III) or a
pharmaceutically acceptable salt or physiologically
functional derivative or a stereoisomer thereof if
desired with appropriate adjuvants and additives for
the production of a medicament for the treatment or
prevention of a disease characterized by
hyperproliferation of keratinocytes and/or T cells,
especially inflammatory disorders and immune
disorders, preferably selected from the group
consisting of Addison's disease, alopecia areata,
Ankylosing spondylitis, haemolytic anemia (anemia
haemolytica), pernicious anemia (anemia pemiciosa),
aphthae, aphthous stomatitis, arthritis,
arteriosclerotic disorders, osteoarthritis, rheumatoid
arthritis, aspermiogenese, asthma bronchiale,
auto-immune asthma, auto-immune hemolysis, Bechet's
disease, Boeck's disease, inflammatory bowel disease,
Burkitt's lymphoma, Crohn's disease, chorioiditis,
colitis ulcerosa, Coeliac disease, cryoglobulinemia,
dermatitis herpetiformis, dermatomyositis,
insulin-dependent type I diabetes, juvenile diabetes,
idiopathic diabetes insipidus, insulin-dependent
diabetes mellisis, autoimmune demyelinating diseases,
Dupuytren's contracture, encephalomyelitis,
encephalomyelitis allergica, endophthalmia
phacoanaphylactica, enteritis allergica, autoimmune
enteropathy syndrome, erythema nodosum leprosum,
idiopathic facial paralysis, chronic fatigue syndrome,
febrisrheumatica, glomerulo nephritis, Goodpasture's
syndrome, Graves' disease, Harnman- Rich's disease,
Hashimoto's disease, Hashimoto's thyroiditis, sudden
hearing loss, sensoneural hearing loss, hepatitis
chronica, Hodgkin's disease, haemoglobinuria
paroxysmatica, hypogonadism, ileitis regionalis,
iritis, leucopenia, leucemia, lupus erythematosus
disseminatus, systemic lupus erythematosus, cutaneous
lupus erythematosus, lymphogranuloma malignum,
mononucleosis infectiosa, myasthenia gravis, traverse
myelitis, primary idiopathic myxedema, nephrosis,
ophthalmia symphatica, orchitis granulomatosa,
pancreatitis, pemphigus, pemphigus vulgaris,
polyarteritis nodosa, polyarthritis chronica primaria,
polymyositis, polyradiculitis acuta, psoriasis,
purpura, pyoderma gangrenosum, Quervain's
thyreoiditis, Reiter's syndrome, sarcoidosis, ataxic
sclerosis, progressive systemic sclerosis, scleritis,
sclerodermia, multiple sclerosis, sclerosis
disseminata, acquired spenic atrophy, infertility due
to antispermatozoan antibodies, thrombocytopenia,
idiopathic thrombocytopenia purpura, thymoma, acute
anterior uveitis, vitiligo, AIDS, HIV, SCID and
Epstein Barr virus associated diseases such as
Sjorgren's syndrome, virus (AIDS or EBV) associated B
cell lymphoma, parasitic diseases such as Leishmania,
and immunesuppressed disease states such as viral
infections following allograft transplantations, AIDS,
cancer, chronic active hepatitis diabetes, toxic chock
syndrome and food poisoning. Furthermore, the
invention relates to a method of treatment or
prevention of diseases which comprises the
administration of an effective amount of compounds of
the formula (I) or a pharmaceutically acceptable salt
or physiologically functional derivative or a
stereoisomer thereof. In a preferred embodiment, the
invention relates to the use of compounds of the
formula (I) or a pharmaceutically acceptable salt or
physiologically functional derivative or a
stereoisomer thereof if desired with appropriate
adjuvants and additives for the production of a
medicament for the treatment or prevention of skin
diseases in which T cells play a role; especially
preferably the skin diseases are selected from the
group consisting of psoriasis, atopic dermatitis,
alopecia areata, alopecia totalis, alopecia
subtotalis, alopecia universalis, alopecia diffusa,
lupus erythematodes of the skin, lichen planus,
dermatomyostis of the skin, atopic eczema, morphea,
sklerodermia, psoriasis vulgaris, psoriasis capitis,
psoriasis guttata, psoriasis inversa, alopecia areata
ophiasis-type,androgenetic alopecia, allergic contact
eczema, irritative contact eczema, contact eczema,
pemphigus vulgaris, pemphigus foliaceus, pemphigus
vegetans, scarring mucosal pemphigoid, bullous
pemphgoid, mucous pemphigoid, dermatitis, dermatitis
herpetiformis 



duhring, urticaria, necrobiosis lipoidica, erythema
nodosum, lichen vidal, prurigo simplex, prurigo
nodularis, prurigo acuta, linear IgA dermatosis,
polymorphic light dermatoses, erythema solans, lichen
sclerosus et atrophicans, exanthema of the skin, drug
exanthema, purpura chronica progressiva, dihidrotic
eczema, Eczema, fixed drug exanthema, photoallergic
skin reaction, lichen simplex eriorale, dermatitis and
"Graft versus Host- Disease", acne, rosacea,
scarring!, keloids and vitiligo. Moreover, the
compounds of the present invention can be used for the
treatment of diseases resulting from ischemia and/or
reperfusion injury of organs and/or of parts of the
body selected from the group comprising heart, brain,
peripheral limb, kidney, liver, spleen and lung,
and/or wherein the endothelial dysfunction is
associated with diseases selected from a group
comprising infarctions such as myocardial infarction
and critical limb ischemia,and/or wherein the
endothelial dysfunction is associated with diseases
selected from the group comprising ischemic diseases
such as peripheral arterial occlusive disease, e. g.
critical leg ischemia, myocardial infarction and
ischemic diseases of organs, e. g. of the kidney,
spleen, brain and lung. The compounds of this
invention also can be applied for the prevention and
the treatment of neurological diseases or disorders
(diseases or disorders associated with the brain and
nervous system), including but not limited to,
Alzheimer's disease, Parkinson's disease,
Creutzfeld-Jacob Disease, Lewy Body Dementia,
amyotrophic lateral sclerosis, stroke, epilepsy,
multiple sclerosis, myasthenia gravis, Huntington's
Disease, Down's Syndrome, nerve deafness, and
Meniere's disease.). Other neurological diseases and
disorders will be apparent to those of skill in the
art and are encompassed by the definition as used in
this invention. The compounds of the present invention
can further be used for diseases that are caused by
protozoal infestations in humans and animals. Such
veterinary and human pathogenic protozoas are
preferably intracellular active parasites of the
phylum Apicomplexa or Sarcomastigophora, especially
Trypanosoma, Plasmodia, Leishmania, Babesia
andTheileria, Cryptosporidia, Sacrocystida, Amoebia,
Coccidia and Trichomonadia. These active substances or
corresponding drugs are especially suitable for the
treatment of Malaria tropica, caused by Plasmodium
falciparum, Malaria tertiana, caused by Plasmodium
vivax or Plasmodium ovale and for the treatment of
Malaria quartana, caused by Plasmodium malariae. They
are also suitable for the treatment of Toxoplasmosis,
caused by Toxoplasma gondii, Coccidiosis, caused for
instance by Isospora belli, intestinal
Sarcosporidiosis, caused by Sarcocystis suihominis,
dysentery caused by Entamoeba histolytica,
Cryptosporidiosis, caused by Cryptosporidium parvum,
Chargas" disease, caused by Trypanosoma cruzi,
sleeping sickness, caused by Trypanosoma brucei
rhodesiense or gambiense, the cutaneous and visceral
as well as other forms of Leishmaniosis. They are also
suitable for the treatment of animals infected by
veterinary pathogenic protozoa, like Theileria parva,
the pathogen causing bovine East coast fever,
Trypanosoma congolense congolense or Trypanosoma vivax
vivax, Trypanosoma brucei brucei, pathogens causing
Nagana cattle disease in Africa, Trypanosoma brucei
evansi causing Surra , Babesia bigemina, the pathogen
causing Texas fever in cattle and buffalos, Babesia
bovis, the pathogen causing European bovine Babesiosis
as well as Babesiosis in dogs, cats and sheep,
Sarcocystis ovicanis and ovifelis pathogens causing
Sarcocystiosis in sheep, cattle and pigs,
Cryptosporidia, pathogens causing Cryptosporidioses in
cattle and birds, Eimeria and Isospora species,
pathogens causing Coccidiosis in rabbits, cattle,
sheep, goats, pigs and birds, especially in chickens
and turkeys. The use of the compounds of the present
invention is preferred in particular for the treatment
of Coccidiosis or Malaria infections, or for the
preparation of a drug or feed stuff for the treatment
of these diseases. This treatment can be prophylactic
or curative. In the treatment of malaria, the
compounds of the present invention may be combined
with other anti-malaria agents. The compounds of the
present invention can further be used for the
prophylaxis and/or treatment of infectious diseases
caused among others by bacteria and viruses, including
opportunistic infections in a mammal, including a
human. Said method comprises administering to the
mammal an amount of at least one compound of the
general formula (I) and/or pharmaceutically acceptable
salts thereof, effective to prevent and/or treat said
infectious disease and/or opportunistic infection.The
infectious disease can be selected from the group
comprising AIDS, Alveolar Hydatid Disease (AHD,
Echinococcosis), Amebiasis (Entamoeba histolytica
Infection), Angiostrongylus Infection, Anisakiasis,
Anthrax, Babesiosis (Babesia Infection), Balantidium
Infection (Balantidiasis), Baylisascaris Infection
(Raccoon Roundworm), 



Bilharzia (Schistosomiasis), Blastocystis hominis
Infection (Blastomycosis), Boreliosis, Botulism,
Brainerd Diarrhea, Brucellosis, BSE (Bovine Spongiform
Encephalopathy), Candidiasis, Capillariasis
(Capillaria Infection), CFS (Chronic Fatigue
Syndrome), Chagas Disease (American Trypanosomiasis),
Chickenpox (Varicella-Zoster virus), Chlamydia
pneumoniae Infection, Cholera, Chronic Fatigue
Syndrome, CJD (Creutzfeldt-Jakob Disease),
Clonorchiasis (Clonorchis Infection), CLM (Cutaneous
Larva Migrans, Hookworm Infection),
Coccidioidomycosis, Conjunctivitis, Coxsackievirus Al
6 (Hand, Foot and Mouth Disease), Cryptococcosis,
Cryptosporidium Infection (Cryptosporidiosis), Culex
mosquito (Vector of West Nile Virus), Cutaneous Larva
Migrans (CLM), Cyclosporiasis (Cyclospora Infection),
Cysticercosis (Neurocysticercosis), Cytomegalovirus
Infection (CMV), Dengue / Dengue Fever, Dipylidium
Infection (Dog and Cat Flea Tapeworm), Ebola Virus
Hemorrhagic Fever, Echinococcosis (Alveolar Hydatid
Disease), Encephalitis, Entamoeba coli Infection,
Entamoeba dispar Infection, Entamoeba hartmanni
Infection, Entamoeba histolytica Infection
(Amebiasis), Entomoeba polecki Infection, Enterobiasis
(Pinworm Infection), Enterovirus Infection
(Non-Polio), Epstein-Barr Virus Infection, Escherichia
coli Infection, Foodborne Infection, Foot and mouth
Disease, Fungal Dermatitis, Gastroenteritis, Group A
streptococcal Disease, Group B streptococcal Disease,
diseases caused by staphylococcal infections
(Staphylococcus aureus and other staphylococcus
species), diseases caused by infections with
pseudomonas aeruginosa and other pseudomonas species,
Burkholderia cepacia infections, Hansen's Disease
(Leprosy), Hantavirus Pulmonary Syndrome, Head Lice
Infestation (Pediculosis), Helicobacter pylori
Infection, Hematologic Disease, Hendra Virus
Infection, Hepatitis, Herpes Zoster (Shingles), HIV
Infection, Human Ehrlichiosis, Human Parainfluenza
Virus Infection, Influenza, Isosporiasis (Isospora
Infection), Lassa Fever, Leishmaniasis, KaIaazar
(Kala-azar, Leishmania Infection), Leprosy, Lice (Body
lice, Head lice, Pubic lice), Lyme Disease, Marburg
Hemorrhagic Fever, Measles, Meningitis, Mosquito-borne
Diseases, Mycobacterium avium Complex (MAC) Infection,
Naegleria Infection, Nosocomial Infections,
Nonpathogenic Intestinal Amebae Infection,
Onchocerciasis (River Blindness), Opisthorciasis
(Opisthorcis Infection), Parvovirus Infection, Plague,
PCP (Pneumocystis carinii Pneumonia), Polio, Q Fever,
Rabies, Respiratory Syncytial Virus (RSV) Infection,
Rheumatic Fever, Rift Valley Fever, River Blindness
(Onchocerciasis), Rotavirus Infection, Roundworms
Infection, Salmonellosis, Salmonella Enteritidis,
Scabies, Shigellosis, Shingles, Sleeping Sickness,
Smallpox, Streptococcal Infection,Tapeworm Infection
(Taenia Infection), Tetanus, Toxic Shock Syndrome,
Tuberculosis, Ulcers (Peptic Ulcer Disease), Valley
Fever, Vibrio parahaemolyticus Infection, Vibrio
vulnificus Infection, Viral Hemorrhagic Fever, Warts,
Waterborne infectious Diseases, West Nile Virus
Infection (West Nile Encephalitis), Whooping Cough,
Yellow Fever. The compounds of formula (I), (II) or
(III) and their pharmacologically acceptable salts can
be administered to animals, preferably to mammals, and
in particular to humans, dogs and chickens as
therapeutics per se, as mixtures with one another or
in the form of pharmaceutical preparations which allow
enteral or parenteral use and which as active
constituent contain an effective dose of at least one
compound of the formula (I), (II) or (III) or a salt
thereof, in addition to customary pharmaceutically
innocuous excipients and additives. The compounds of
formula (I), (II) or (III) can also be administered in
form of their salts, which are obtainable by reacting
the respective compounds with physiologically
acceptable acids and bases. The production of
medicaments containing the compounds of formula (I),
(II) or (III) according to the invention and their
application can be performed according to well-known
pharmaceutical methods. While the compounds of formula
(I), (II) or (III) according to the Invention for use
in therapy may be administered in the form of the raw
chemical compound, it is preferred to introduce the
active ingredient, optionally in the form of a
physiologically acceptable salt in a pharmaceutical
composition together with one or more adjuvants,
excipients, carriers, buffers, diluents, and/or other
customary pharmaceutical auxiliaries. Such salts of
the compounds may be anhydrous or solvated. In a
preferred embodiment, the invention provides
medicaments comprising compounds of formula (I) ,(II)
or (III) according to the invention, or a
pharmaceutically acceptable salt or physiologically
functional derivative or a stereoisomer thereof,
together with one or more pharmaceutically acceptable
carriers thereof, and, optionally, other therapeutic
and/or prophylactic ingredients. The carrier(s) must
be "acceptable" in the sense of being 



compatible with the other ingredients of the
formulation and not harmful to the recipient thereof.A
medicament of the invention may be those suitable for
oral, rectal, bronchial, nasal, topical, buccal,
sub-lingual, transdermal, vaginal or parenteral
(including cutaneous, subcutaneous, intramuscular,
intraperitoneal, intravenous, intraarterial,
intracerebral, intraocular injection or infusion)
administration, or those in a form suitable for
administration by inhalation or insufflation,
including powders and liquid aerosol administration,
or by sustained release systems. Suitable examples of
sustained release systems include semipermeable
matrices of solid hydrophobic polymers containing the
compound of the invention, which matrices may be in
form of shaped articles, e.g. films or microcapsules.
The compounds according to the invention, together
with a conventional adjuvant, carrier, or diluent, may
thus be placed into the form of medicament and unit
dosages thereof. Such forms include solids, and in
particular tablets, filled capsules, powder and pellet
forms, and liquids, in particular aqueous or
non-aqueous solutions, suspensions, emulsions,
elixirs, and capsules filled with the same, all for
oral use, suppositories for rectal administration, and
sterile injectable solutions for parenteral use. Such
Medicament and unit dosage forms thereof may comprise
conventional ingredients in conventional proportions,
with or without additional active compounds or
principles, and such unit dosage forms may contain any
suitable effective amount of the active ingredient
commensurate with the intended daily dosage range to
be employed. The compound useable according to the
invention can be administered in a wide variety of
oral and parenteral dosage forms. It will be obvious
to those skilled in the art that the following dosage
forms may comprise, as the active component, either a
compound of formula (I), (II) or (III) according to
the invention or a pharmaceutically acceptable salt or
stereosomer thereof. For preparing a medicament from a
compounds of formula (I), (II), or (III)
pharmaceutically acceptable carriers can be either
solid or liquid. Solid form preparations include
powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid
carrier can be one or more substances which may also
act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives,
tablet disintegrating agents, or an encapsulating
material.In powders, the carrier is a finely divided
solid which is in a mixture with the finely divided
active component. In tablets, the active component is
mixed with the carrier having the necessary binding
capacity in suitable proportions and compacted in the
shape and size desired. Suitable carriers are
magnesium carbonate, magnesium stearate, talc, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low
melting wax, cocoa butter, and the like. The term
"preparation" is intended to include the formulation
of the active compound with encapsulating material as
carrier providing a capsule in which the active
component, with or without carriers, is surrounded by
a carrier, which is thus in association with it.
Similarly, cachets and lozenges are included. Tablets,
powders, capsules, pills, cachets, and lozenges can be
used as solid forms suitable for oral administration.
For preparing suppositories, a low melting wax, such
as a mixture of fatty acid glyceride or cocoa butter,
is first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten
homogenous mixture is then poured into convenient
sized moulds, allowed to cool, and thereby to
solidify. Compositions suitable for vaginal
administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are
known in the art to be appropriate. Liquid
preparations include solutions, suspensions, and
emulsions, for example, water or water-propylene
glycol solutions. For example, parenteral injection
liquid preparations can be formulated as solutions in
aqueous polyethylene glycol solution. The compounds of
formula (I), (II), or (III) according to the present
invention may thus be formulated for parenteral
administration (e.g. by injection, for example bolus
injection or continuous infusion) and may be presented
in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with
an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in oily
or aqueous vehicles, and may contain formulation
agents such as suspending, stabilising and/or
dispersing agents. Alternatively, the active
ingredient may be in powder form, obtained by aseptic
isolation of sterile solid or by lyophilization from
solution, for constitution with a suitable vehicle,
e.g. sterile, pyrogen-free water, before use.Aqueous
solutions suitable for oral use can be prepared by
dissolving the active component 



in water and adding suitable colorants, flavours,
stabilising and thickening agents, as desired. Aqueous
suspensions suitable for oral use can be made by
dispersing the finely divided active component in
water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, or other well known suspending
agents. Also included are solid form preparations
which are intended to be converted, shortly before
use, to liquid form preparations for oral
administration. Such liquid forms include solutions,
suspensions, and emulsions. These preparations may
contain, in addition to the active component,
colorants, flavours, stabilisers, buffers, artificial
and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like. In one embodiment
of the present invention, the medicament is applied
topically or systemically or via a combination of the
two routes. In an especially preferred embodiment of
the present invention the medicament is applied
topically. This reduces possible side effects and
limits the necessary treatment to those areas
affected. Preferably the medicament is prepared in
form of an ointment, a gel, a plaster, an emulsion, a
lotion, a foam, a cream of a mixed phase or
amphiphilic emulsion system (oil/water-water/oil mixed
phase), a liposome, a transfersome, a paste or a
powder. Ointments and creams may, for example, be
formulated with an aqueous or oily base with the
addition of suitable thickening and/or gelling agents.
Lotions may be formulated with an aqueous or oily base
and will in general also contain one or more
emulsifying agents, stabilising agents, dispersing
agents, suspending agents, thickening agents, or
colouring agents. Compositions suitable for topical
administration in the mouth include lozenges
comprising the active agent in a flavoured base,
usually sucrose and acacia or tragacanth;
pastillescomprising the active ingredient in an inert
base such as gelatin and glycerine or sucrose and
acacia; and mouthwashes comprising the active
ingredient in a suitable liquid carrier. Solutions or
suspensions are applied directly to the nasal cavity
by conventional means, for example with a dropper,
pipette or spray. The compositions may be provided in
single or multi-dose form. In the latter case of a
dropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined
volume of the solution or suspension. In the case of a
spray, this may be achieved for example by means of a
metering atomising spray pump. Administration to the
respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is
provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for
example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane,
carbon dioxide, or other suitable gas. The aerosol may
conveniently also contain a surfactant such as
lecithin. The dose of drug may be controlled by
provision of a metered valve. Alternatively the active
ingredients may be provided in the form of a dry
powder, for example a powder mix of the compound in a
suitable powder base such as lactose, starch, starch
derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidone (PVP). Conveniently the powder
carrier will form a gel in the nasal cavity The powder
composition may be presented in unit dose form for
example in capsules or cartridges of, e.g., gelatin,
or blister packs from which the powder may be
administered by means of an inhaler. In compositions
intended for administration to the respiratory tract,
including intranasal compositions, the compound will
generally have a small particle size for example of
the order of 5 microns or less. Such a particle size
may be obtained by means known in the art, for example
by micronization. When desired, compositions adapted
to give sustained release of the active ingredient may
be employed.The pharmaceutical preparations are
preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing
appropriate quantities of the active component. The
unit dosage form can be a packaged preparation, the
package containing discrete quantities of preparation,
such as packaged tablets, capsules, and powders in
vials or ampoules. Also, the unit dosage form can be a
capsule, tablet, cachet, or lozenge itself, or it can
be the appropriate number of any of these in packaged
form. Tablets or capsules for oral administration and
liquids for intravenous administration and continuous
infusion are preferred compositions. Further details
on techniques for formulation and administration may
be found in the latest 



edition of Remington's Pharmaceutical Sciences (Maack
Publishing Co. Easton, Pa.). Pharmaceutical
compositions can also contain two or more compounds of
the formula (I), (II) or (III) or their
pharmacologically acceptable salts and also other
therapeutically active substances. Thus, the compounds
of the present invention can be used in the form of
one compound alone or in combination with other active
compounds - for example with medicaments already known
for the treatment of the aforementioned diseases,
whereby in the latter case a favorable additive,
amplifying effect is noticed. Suitable amounts to be
administered to humans may range from 5 to 500 mg. To
prepare the pharmaceutical preparations,
pharmaceutically inert inorganic or organic excipients
can be used. To prepare pills, tablets, coated tablets
and hard gelatin capsules, for example, lactose, corn
starch or derivatives thereof, talc, stearic acid or
its salts, etc. can be used. Excipients for soft
gelatin capsules and suppositories are, for example,
fats, waxes, semi-solid and liquid polyols, natural or
hardened oils etc. Suitable excipients for the
production of solutions and syrups are, for example,
water, sucrose, invert sugar, glucose, polyols etc.
Suitable excipients for the production of injection
solutions are, for example, water, alcohols, glycerol,
polyols or vegetable oils. The dose can vary within
wide limits and is to be suited to the individual
conditions in each individual case. For the above uses
the appropriate dosage will vary depending on themode
of administration, the particular condition to be
treated and the effect desired. In general, however,
satisfactory results are achieved at dosage rates of
about 1 to 100 mg/kg animal body weight preferably 1
to 50 mg/kg. In general, suitable dosage rates for
larger mammals, for example humans, may be of the
order of from about 10 mg to 3 g/day, conveniently
administered once, in divided doses 2 to 4 times a
day, or in sustained release form. In general, a daily
dose of approximately 10 mg to 5000 mg, preferably 50
to 500 mg, per human individual is appropriate in the
case of the oral administration hi the case of other
administration forms too, the daily dose is in similar
ranges. For topical delivery, depending on the
permeability of the skin, the type and the severity of
the disease and dependent on the type of formulation
and frequency of application, different concentrations
of active compounds within the medicament can be
sufficient to elicit a therapeutic effect by topical
application. Preferably the concentration of an active
compound or a pharmaceutically acceptable salt thereof
or a physiologically functional derivative or a
stereoisomer thereof within a medicament according to
the invention is in the range of between 1 mmol/1 and
100 mmol/1. The following examples and figures are
included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill
in the art that the techniques disclosed in the
examples that follow represent techniques discovered
by the inventors to function well in the practice of
the invention, and thus can be considered preferred
modes for its practice. However, those of skill in the
art should, in light of the present disclosure,
appreciate that many changes can be made in the
specific embodiments that are disclosed without
departing from the spirit and scope of the invention
as set out in the appended claims. All references
cited are incorporated herein by reference. Examples
Abbreviations: min, minute(s); h, hour(s); r.t, room
temperature; t-, tert-.NMR spectra: Bruker Avance 300
MHz. The spectra were recorded at 300 MHz (1HNMR),
respectively, using the residual solvent peak as an
internal standard (DMSO-J , H = 2.49; CD3OD, H = 3.31;
CDCl3, dH = 7.26; CD3CN, dH = 1.93; (CD3)2CO, dH =
2.05). Analytical LC/ESI-MS: 2 x Waters 600
Multisolvent Delivery System. 50 ml sample loop.
Column, Chromolith Speed ROD RPl 8e (Merck,
Darmstadt), 50 x 4.6 mm, with 2 mm prefilter (Merck).
Eluent A, H2O + 0.1% HCO2H; eluent B, MeCN. Gradient,
5 % B to 100 % B within 5 min; flow, 3 ml/min. Waters
LCZ single quadrupol mass spectrometer with
electrospray source. MS method, MS8minPM-80-800-20V;
positive/negative ion mode scanning, m/z 80 - 800 in 1
s; capillary, 3.5 kV; cone voltage, 20 V; multiplier
voltage, 400 V; probe and desolvation gas temperature,
120 C and 350 C, respectively. Waters 2487 Dual
lAbsorbance Detector, set to 254 nm. Preparative
HPLC-MS: Waters 600 Multisolvent Delivery System with
peparative pump heads. 2000 ml or 5000 ml sample loop.
Column, Waters X-Terra RPl 8, 7 mm, 19 x 150 mm with
X-Terra RP 18 guard cartridge 7 mm, 19 x 10 mm; used
at flow rate 20 ml/min or YMC ODS-A, 120 A, 40 x 150
mm with X-Terra RP18 guard cartridge 7 mm, 19 x 10 mm;
used at flow rate 50 ml/min. Make-up solvent: MeCN -
H2O - HCO2H 80 : 20 : 0.05 



(v:v:v). Eluent A, H2O + 0.1% HCO2H; eluent B, MeCN.
Different linear gradients from 5 - 100% eluent B,
adapted to sample. Injection volume: 500 ml - 2000 ml
depending on sample. Waters ZQ single quadrupol mass
spectrometer with electrospray source. Positive or
negative ion mode scanning m/z 80 - 800 in 1 s;
capillary, 3.5 kV or 3.0 kV; cone voltage, 20 V;
multiplier voltage, 400 V; probe and desolvation gas
temperature, 120 C and 350 C, respectively. Waters
Fraction Collector II with mass-triggered fraction
collection. Waters 996 photo diode array detector.
Synthesis of
4-(Methoxy-methyI-carbamoyl)-piperidine-l-carboxylic
acid t-butyl ester Piperidine-l,4-dicarboxylic acid
mono-tert-butyl ester (1.0 eq, 21.8 mmol) was
dissolved under inert conditions in 35 ml dry N, N-
dimethylformamide. O,N-dimethylhydroxylamine
hydrochloride (1.03 eq, 22.5 mmol), benzotriazol-1-ol
monohydrate (1.03 eq, 22.5 mmol) and triethylamine (
1.5 eq, 32.7 mmol) were added. The reaction mixture
was cooled to 0C,
N-(3-Dimethylaminopropyl)-N-ethylcarbodiimid
hydrochloride ( 1.0 eq, 21.8 mmol) was added over a
period of 10 minutes and the mixture was stirred
vigorously at 0C for 1 h and at r.t. for 18 h.The
solvent was removed under vaccum and the residue was
suspended in 400 ml ethylacetate. The organic layer
was extracted 3 times with 100 ml of 1 M citric acid,
aqueous sodium carbonate and twice with 100 ml brine,
dried over MgSO4 and filtered. The solvent was removed
and the residue was purified by distillation resulting
in a yield of 80%. Synthesis of
4-Formyl-piperidine-l-carboxylic acid t-butyl ester
4-(methoxy-methyl-carbamoyl)-piperidine-l-carboxylic
acid tert-butyl ester (1.0 eq, 16.4 mmol) was
dissolved in 100 ml dry tetrahydrofurane under inert
atmosphere. This solution was added dropwise over a
period of 1 h to a suspension of lithiumalanate (3.0
eq, 49.6 mmol) in 70 ml dry tetrahydrofurane at -50
0C. During the adding of the mixture, the temperature
was held at - 50C and then allowed to warm to 0C
within 3 h. The mixture was cooled to -78 C and
quenched carefully with 100 ml 1M citric acid. The
mixture was warmed up to r.t. and diluted with 400 ml
ethylacetate. The phases were separated and the
aqueous phase was extracted 3 times with 70 ml
ethylacetate. The combined organic layers were
extracted 3 times with 100 ml 1 M citric acid, aqueous
sodium carbonate and 2 times with 100 ml brine, dried
over MgSO4 and filtrated. The solvent was removed and
the residue was purified by distillation resulting in
a yield of 85% Synthesis of
4-(4-Ethoxycarbonyl-4,5-dihydro-thiazol-2-yl)-piperidi
ne-l-carboxylic acid t-butyl ester
4-formyl-piperidine-l-carboxylic acid tert-butyl ester
(1.0 eq, 13 mmol) was dissolved under inert conditions
in 40 ml toluene. To this solution L-cystein
ethylester hydrochloride (1.6 eq, 2 1 mmol) and
triethylamine (1.6 eq, 2 1 mmol) were added. The
mixture was refluxed for 14 h. The generated water was
removed with a Dean & Stark trap. The solvent was
removed and the residue was dissolved in 100 ml
ethylacetate. The organic layer was extracted 3 times
with 50 ml 1 M citric acid, aqueous potassium hydrogen
carbonate and 2 times with 50 ml brine, dried over
MgSO4 and filtrated. The solvent was removed and the
residue was purified by silica gel chromatography
using a PE/ EA 4:1 gradient. Yield: 75% Synthesis of
4-(4-Ethoxycarbonyl-thiazol-2-yl)-piperidine-l-carboxy
lic acid t-butyl ester
4-(4-Ethoxycarbonyl-4,5-dihydro-thiazol-2-yl)-piperidi
ne-l-carboxylic acid tert-butyl ester (1.0 eq, 8.7
mmol) was solved in 160 ml toluene under inert
conditions. To this solution MnO2 (15.0 eq, 130 mmol)
was added. The reaction was heated to 70 0C under
stirring for5 h. The mixture was filtered over celite
and the filtration agent was washed 3 times with 30 ml
toluene and ethylacetate. The combined organic layers
were distilled in vacuo. The residue was purified by
silica gel chromatography using a DCM/MeOH 95:5
gradient. Yield: 30% C-terminal functionalisation
4-(4-Ethoxycarbonyl-thiazol-2-yl)-piperidine-l-carboxy
lic acid tert-butyl ester (1.0 eq, 2.9 mmol) was
dissolved under inert gas in 40 ml dioxane. Under
stirring 1.5 ml aqueous 2 N NaOH was added dropwise
over a period of 10 min. Afterwards the mixture was
stirred for 2 h atr.t. The reaction was neutralized
with 2 N HCl and the solvent was evaporated in vacuo.
The residue was dissolved in 50 ml ethylacetate. The
organic layer was extracted 3 times with 10 ml of 1 M
citric acid and water, dried over MgSO and filtered.
The solvent was 



removed and the residue was dried in vacuo. Yield 95%
4-(4-Carboxy-thiazol-2-yl)-piperidine-l-carboxylic
acid tert-butyl ester ( 1 eq) was dissolved under
inert conditions in dry dimethylacetamide (0,03
mmol/ml). To this solution aryl- or alkylamine ( 1
eq), diisopropylethylamine (2 eq) and
O-benzotriazol-1-yl- N,N,N',N'-tetramethyluronium
hexafluorophosphate (2 eq) was added. The reaction
mixture was stirred for 12 h at r.t. The solvent was
removed in vacuo and the residue was dissolved in
ethylacetate. The organic layer was extracted 3 times
with 1 M citric acid, aqueous potassium hydrogen
carbonate and 2 times with brine, dried over MgSO4 and
filtred. The solvent was removed and the residue was
purified by silica gel chromatography using a DCM/MeOH
95:5gradient. Yield: 40-80% N-terminal
functionalisation The N-protected substrate was
treated under inert condition with 4 M HCl/dioxane
(cone. 0,03 mmol substrate in 1mL HCl/dioxane) and was
stirred for 2 h at r.t. The solvent was removed in
vacuo to yield the HCl salt of the free amine without
further purification. The free amino compound ( 1 eq)
was dissolved under inert conditions in dry
dimethylacetamide (0,03 mmol/ml). To this solution
aryl- or alkylcarboxylic acid ( 1 eq),
diisopropylethylamine (2 eq) and O-benzotri azol-l
-yl-N N N'N'-tetramethyluronium hexafluorophosphate (2
eq) was added in this sequence and the reaction
mixture was stirred for 12 h at r.t.The solvent was
removed in vacuo and the residue was dissolved in
ethylacetate. The organic layer was extracted 3 times
with 1 M citric acid, aqueous potassium hydrogen
carbonate and 2 times with brine, dried over MgSO4 and
filtred. The solvent was removed and the residue was
purified by silica gel chromatography using a DCM/MeOH
95:5 gradient. Yield: 40-80% General synthesis for
compounds of type (Til) and (H) Procedure for the
synthesis of compounds of type (Ilia), (IIIc), (Ha)
and (lib) 7,3x10 mol of the benzoic acid derivative
(VI) was dissolved in 5 ml DMF and 1 eq. of Hnig's
base was added, stirring the reaction mixture for a
few minutes, followed by the addition of 1 eq. of HBTU
and further stirring at r.t. for 2 min. Afterwards 1
eq. 2-Aminothiazole- 4-carboxylic acid ethyl ester was
added, stirring the mixture overnight at the same
temperature. Subsequently, the solvent was removed by
filtration and the residue redissolved in 5 ml dioxane
and treated with 0,5 ml of a IM NaOH solution. After
the reaction was complete, the pH was decreased to 1-2
with a IM HCl solution and the precipitated product
(VII) filtered and dried in vacuo. For the next step,
intermediate (VII) was dissolved in 3 ml DMF and 1 eq.
of Hnig's base was added, stirring the reaction
mixture for a few minutes, followed by the addition of
1 eq. of HBTU and further stirring at r.t. for 2 min.
Afterwards 1 eq. the amino component was added,
stirring the mixture overnight at the same
temperature. Subsequently, the solvent was removed by
filtration and the crude product redissolved in 10 ml
ethyl acetate, washed twice with 10 ml citric acid (IM
solution), 10 ml sat. NaHCO3 solution and 10 ml water.
The organic phase was then evaporated and the residue
dried over MgSO4. The solvent was removed and final
purification was realised by preparative HPLC as
described above. As a second variante for the first
step, the corresponding acid chloride derivative of
(VI) could be reacted with the
2-Amino-thiazole-4-carboxylic acid ethyl ester (1:1)
using 1,1 eq. of Hnig's base. Procedure for the
synthesis of compounds of type (HIb, d, e, f) and
(lie, d) 6,3XlO 4 mol of 2-Bromo-thiazole-4-carboxylic
acid ethyl ester (X) was dissolved in 10 ml THF
together with 2,2 eq. of the respective piperazine
(DC), allowing to reflux overnight. Afterwards the
solvent was removed in vacuo and the residue purified
by pTLC (PE/EE 2/1).The second and the third step of
the reaction were accomplished as described above
under the procedure for the synthesis of compounds of
type (Ilia) and (IIIc). For as synthesis-protocol of
type (HIb, d, e, f and Hc, d) compounds with Z = CH,
see WO 2004/058750. Examplary compounds of formula (I)
of the present invention include, but are not limited
to, the followings:METHOD AND SYSTEM FOR IN-CUP
DISPENSING, MIXING AND FOAMING HOT AND COLD BEVERAGES
FROM LIQUID CONCENTRATES FIELD OF THE INVENTION 



The present invention relates generally to a liquid
food dispensing apparatus. More particularly the
invention concerns a dispenser system and a method for
dispensing hot or cold beverages or the like
reconstituted from liquid concentrates which does not
use any mixing or whipping chambers. BACKGROUND OF THE
INVENTION Conventional hot or cold beverage dispensing
systems are widely used in offices, convenience
stores, restaurants, homes, etc. One type of widely
used beverage dispenser system uses an impeller, such
as blades, disc, etc., driven in rotation by an
electric motor that mixes powder such as coffee or tea
powder or syrup with a hot or cold liquid such as
liquid in a whipping bowl or chamber before being
dispensed in a cup. A system of this type is described
for example in US patent No. 4,676,401. Systems of
this type are sometimes expensive and cumbersome as a
space is required for a mixing bowl or whipper-chamber
and impeller engine. Further, in order to avoid
hygienic issues, due to residual product left in the
whipper-chamber and/or on the impeller, these systems
require certain maintenance and periodic cleanings.
Moreover, when using powders, precipitation of
non-dissolved powder particles as well as
stratification of liquids in a cup after dispensing
may occur, especially at ambient temperature.
"Stratification" in this usage refers to the amount of
heterogeneity at different levels in the liquid part
of the product. Another type of system for producing
and dispensing whipped soft drinks, such as hot
chocolate and beverages, without using a mechanical
whipping mechanism, such as rotating blades, has been
proposed in U.S. Patent No. 6,305,269. In this system,
the whipping of the mixture of syrup and water used to
produce the beverage is achieved by intermixing,
within a vented mixing chamber, intersecting streams
of syrup and water that are directed toward an
intersection point under pressure. Even though this
system eliminates the use of an impeller in the mixing
chamber, the wall of the mixing chamber after it has
been used becomes quickly soiled by residues so the
hygiene is still an issue and periodical cleaning of
the mixing chamber is still Irequired. As the cleaning
operations often require the mixing chamber to be
removed they are labor-intensive and costly. Moreover,
it has been shown that the foam obtained with this
system using one water jet and one concentrate jet
typically had a soapy appearance with large bubble
size, and stability was extremely poor. Other
dispensing systems use in-cup mixing of dry beverage
powder with a jet of water directed to a cup to mix
with the powder and to produce foam, as for instance,
EP 1088504 A or EP 1 348 364 Al, but there are several
disadvantages to these existing systems which are: 1)
In-cup mixing of dry powder provides insufficient
mixing with certain food components, such a milk
powder, 2) In cup mixing of powder does not properly
deliver homogeneous cold beverage as certain powders
do not dissolve well with a non-heated diluent, 3) The
existing devices have too large a footprint for
accommodating the powder storage, 4) The existing
devices are usually complex and costly with systems to
move the cup from the storage area to the mixing area,
5) Some existing devices also provide splashing during
mixing as to their particular jet configuration which
can create hygienic and/or cleaning issues. An
improved system is needed that is better suited for
producing both foamed and non-foamed products, without
stratification issues, in a more hygienic manner,
while eliminating the need for cleaning in place (CIP)
devices, reducing product contamination and also
reducing the mechanical complexity of known
dispensers. More particularly, a system is needed for
foamed beverage, such as cappuccino-type beverages,
with an optimal foam layer, and that preferably can
reduce cleaning and maintenance. SUMMARY OF THE
INVENTION The invention relates to a food product
dispenser. A preferred embodiment of the dispenser has
a diluent source, at least one diluent nozzle, at
least one food component source in a liquid form, at
least one food component nozzle, and a delivery
device. The delivery device connects the diluent
source to the diluent nozzle and the component source
to the food component nozzle. The delivery device and
nozzles are preferably configured such that the
diluent and food component are ejected from the
diluent and food component nozzles, respectively in
diluent and food component 



streams, directly into the container. The delivery
device and diluent nozzle(s) are further configured
for ejecting a stream of diluent at a predetermined
spatial configuration in which the diluent stream
impacts on at least one internal wall of thecontainer
and within a velocity range effective to create
turbulence and mix the food component so to produce
the food product. A preferred container is a drinking
cup, although other embodiments are preferably
configured for dispensing a small number of servings,
preferably one to two, into a container for immediate
personal consumption, although other embodiments can
dispense a greater number of servings, such as less
than five or ten. The preferred dispenser is a
food-service beverage dispenser hi the preferred
embodiment, the diluent nozzle is configured for
ejecting the diluent stream at an angle relative to
vertical. The diluent nozzle is preferably inclined
relative to vertical by more than 5 degrees. In the
preferred embodiment, the delivery device and diluent
nozzle are further configured for ejecting at least
one stream of fluid, and preferably two or more, in a
predetermined spatial configuration relative to
vertical and within a velocity range effective to
produce a layer of foam on the food product wherein
the ratio foam-toliquid obtained within a minute,
after the food and diluent have been dispensed, in the
container is of at least 1:5, more preferably, of at
least 1:4, most preferably from about 1:3 to 1:1. The
configuration of the stream(s) of diluent is such that
no significant splashing can occur from the container.
In a preferred embodiment, the stream or streams
dispensing conditions are such that no significant
splashing is provided and the streams in the region
from the nozzles to the container are unsupported by
any funneling or diluent protection structure.
Therefore, cleaning is eliminated while a proper
mixing of the food product is carried out in the
container. hi one embodiment, a second diluent nozzle
is provided which produces a second diluent stream
that impacts on an internal wall and/or bottom wall of
the container at an impacted location which is offset
to the first diluent stream produced from the first
diluent nozzle. The second diluent nozzle is
preferably oriented to direct a diluent stream
relative to vertical of from 0 to 30 degrees, more
preferably, of from 0 to 10 degrees, most preferably
of from 0 to 5 degrees. The delivery device is
configured to deliver diluent from the diluent
nozzle(s) at a diluent flow rate and linear velocity
of between about 1 and 120 ml/s and 10 and 3,500 cm/s,
respectively. In one embodiment, the diluent nozzle
comprises a single orifice per nozzle so to form a
single thin stream of diluent to impart a velocity
which can be sufficiently high to provide a thorough,
rapid mixing with high turbulence in the container
andabsence of stratification issue. A single orifice
nozzle is preferred to produce a thick layer of foam
on the top of the food product. In another embodiment,
the diluent nozzle comprises a plurality of orifices
to form a plurality of streams forming a showerhead
configuration. The number of shower-like nozzle
orifices may vary from 2 to 30, more preferably 3 to 5
orifices. A shower-like nozzle provides a reduced
linear velocity and therefore this configuration is
preferred when a food product with a low amount of
foam or no foam is desired. The dispenser may comprise
a plurality of food component sources; a plurality of
food component nozzles for dispensing different food
components from the food component sources in the
container; and the delivery device may be configured
for selectively activating and deactivating the flow
from the food component nozzles for dispensing a
selected combination of one or more of the food
components in the container depending on the type of
beverage product selected for dispensing. The
dispenser can deliver foamy cappuccinos, as in one
embodiment, one food component source can contain a
milk based or milk concentrate and the other food
component source can contain a coffee based
concentrate. The invention also relates to a method of
preparing a food product from a food product
dispenser, comprising directing separate streams of
diluent and flowable food components into a container,
wherein at least one stream of diluent forms an
inclination angle relative to vertical and, wherein
the diluent stream impacts on at least one wall of the
container within a velocity range effective to create
turbulence and mix with the food component so to
produce the food product. 



BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is a
diagram schematically showing one embodiment of a
beverage dispensing device according to the invention;
Figure 2a is a front view of a detail showing
schematically an example of spatial orientation of the
nozzles of a food dispensing device according to the
invention comprising one concentrate nozzle and three
water nozzles; Figure 2b is a cross-sectional bottom
view of the water and concentrate nozzles shown in
Figure 2a;Figure 3a is a front view of a detail
showing schematically another example of spatial
orientation of the nozzles of a food dispensing device
according to the invention comprising two concentrate
nozzles and two water nozzles; Figure 3b is a
cross-sectional bottom view of the water and
concentrate nozzles shown in Figure 3b; Figure 4a to
4h schematically illustrate various embodiments of the
device of the invention with water and concentrate
nozzles placed above a container; Figure 5 a diagram
schematically showing another embodiment of a beverage
dispensing device according to the invention. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS The present
invention can provide a device for dispensing a hot or
cold beverage that is hygienic, efficient, compact,
and relatively low cost to run and maintain. This can
be obtained without the use of a mixing or whipping
chamber, which consequently requires very little
maintenance and is highly hygienic. A preferred
embodiment of the invention provides a device for
dispensing a hot or cold beverage which is able to
deliver a beverage with good foaming at fairly high
temperatures (typically above 65C) and able to deliver
an homogeneous non-heated beverage (typically between
5 and 16C), without requiring the use of mechanical
whipping mechanism, producing uniform high quality
beverages from a concentrate. The preferred embodiment
is also preferably suitable for large scale, high
volume usage. The food product dispenser of the
invention will be described as a beverage dispenser
but other dispensers such as sauce, soup or stock
dispensers are intended to be within the scope of the
invention. The invention concerns a device for
dispensing a beverage comprising a diluent source, at
least one diluent nozzle, at least one food component
source in flowable form, at least one food component
nozzle and a delivery device connecting the diluent
source to the diluent nozzle and the food component
source to the food component nozzle. The delivery
device and nozzles are configured such that the
diluent and food component are ejected from the
diluent and food component nozzles, respectively, in
diluent and component streams, directly in the
container. The delivery device and diluent nozzle are
further configured for ejecting the streams of diluent
at a spatial configuration in which the diluent stream
impacts on at least one internal wall of the container
and within a velocity range effective to create
turbulence and mix with thefood component to produce
the food product. The term "fluid" in the present
application means any sort of liquid diluents
typically used for diluting a food component.
Typically, the diluent is water, either hot water,
ambient or refrigerated water but other diluents could
be used such as milk or stock. The food component is a
liquid food or beverage product and/or a liquid
concentrate. The liquid concentrate can be chosen
among the group consisting of coffee, cocoa, milk,
juice, sucrose, high fructose corn syrup, flavor,
nutritional and other concentrates, and a combination
thereof. One advantage of a liquid food component
resides in that the mixing and foaming are
particularly effective in the whipperless system of
the invention, both for hot and cold products
delivered. Surprisingly, the mixing is improved
(solubilization time reduced, homogeneous liquid, ...)
and the level of foam can be significantly increased
as compared to dry or powder components. The cold
solubility problem met with dry and powder components
are also eliminated and cold beverages can be obtained
with an excellent mixing and, if required, higher foam
attributes. Another advantage is the reduced storage
space of the liquid concentrate packages as compared
to powder canisters and the like and the reduced
complexity for dosing and transporting the food
component. Furthermore, in absence of whipper or
mixing chamber, the device is even more simplified and
more economical for a wider beverage offer. In a
preferred embodiment, the diluent nozzle is configured
for ejecting the 



diluent stream at an angle relative to vertical. A
certain inclination of the diluent stream surprisingly
improves the mixing and, also the foaming, when
desired, by creating turbulence in the container while
at the same time significantly reducing the splashing
from the container. Although some embodiments can
additionally use them, the preferred embodiments also
have the advantage of not requiring the use of mixing
bowls, impellers or mixing chambers to operate,
thereby eliminating the costly cleaning procedures
while improving hygienic performance. More
particularly, the streams in the region from the
nozzles to the container are unsupported by any
funneling or diluent protection structure. The diluent
nozzle is also further spatially configured for
ejecting the stream of diluent at a spatial
configuration in which the diluent stream impacts on
the internal sidewall and/or bottom wall of the
container. In a preferred embodiment, at least one
diluent stream impacts on the side wall of the
container. In a preferred embodiment, the diluent
nozzle is configured above the container so that the
diluent or water streamis inclined relative to
vertical of more than 5 degrees. Below 5 degrees, the
water stream provides too much splashing and mixing
and the foam level are not as good. The optimal range
of inclination for the diluent stream is of from 10 to
35 degrees and, most preferably, of from 15 to 20
degrees with respect to vertical. The inclination is
the maximal angle of inclination of the water stream
as measured as compared to vertical. This particular
stream orientation tends to confer a water vortex
effect in the container which improves the mixing and
reduces significantly the mixing time. Preferably, a
second diluent or water nozzle produces a second
diluent or water stream that impacts at a lower angle
than the first water stream of the first water nozzle.
The second stream may impact on an internal wall or
bottom wall of the container at an impacting point
which is offset to the impacting point, preferably, at
a lower position in the container, than the first
diluent stream produced from the first diluent nozzle.
An even preferred embodiment comprises two streams of
diluent coming from two separate diluent nozzles; one
stream impacting on the sidewall, the other diluent
stream impacting on the bottom wall. As a result, in
addition to a vortex effect, the second stream creates
turbulence of the flow of liquid by disturbing the
circular direction of the vortex flow. The resulting
flow pattern becomes a disturbed flow pattern
enhancing turbulence which so improves mixing. The
second diluent nozzle is oriented preferably to direct
a diluent stream relative to vertical of from 0 to 30
degrees, more preferably 0 to 10 degrees, even more
preferably of from 0 to 5 degrees. These at least two
streams, one at about 30 to 40 degrees and one at
about 0 to 10 degrees, provide an optimal jet
configuration where surprisingly good mixing and
foaming have been noticed without incurring
heterogeneity of the liquid in the end beverage (i.e.,
"stratification"). The sidewall(s) of the container
can be straight or angled without affecting the
performance of the mixing of the streams provided that
the streams are directed as described. Preferably, the
sidewall of the container is slightly angled in a
conventional manner such as that used for paper or
styrofoam coffee cups. Thus, the container may have an
angled sidewall of from 1 to 15 degrees. It is
acceptable for the generating line of the sidewall to
be straight or slightly rounded, either in a convex or
concave manner. The bottom can be flat or may have a
certain structure that enhances swirling of the fluid,
such structure being a central apex or a dome, or
projections that breaks the vortex flow (such as
radial ribs or equivalent structures).The conditions
of the diluent streams regarding flow rates and linear
velocity are important to consider depending on the
result on the beverage product to be achieved, in
particular, whether a foamy beverage or non-foamy
beverage is desired. Proper mixing can be obtained
more generally by configuring the delivery device in
such a manner that the at least one (preferably two or
more) diluent nozzles distributes the diluent stream
at a diluent flow rate of between about 1 and 120 ml/s
and the diluent velocity between 10 and 3,500 cm/s.
Surprisingly, in combination with the flow rate and
velocity of the water jets, the viscosity of the
liquid concentrate plays an important role in the
quality of the foam level and the resolution of the
stratification problem. Preferred concentrate
viscosity is between 1 and 5,000 cP, more preferably
between 5 and 3,200 cP, and most preferably between 10
and 600 cP. More specifically, for producing a foamed
beverage, the delivery device is configured to deliver
diluent from the diluent nozzle at a flow rate and a
linear 



velocity of between about 5 and 40 ml/s, and 800 and
2750 cm/s, respectively, and the food component is a
liquid concentrate having a viscosity between 1 and
less than 5,000 cP. Most preferably, the linear
velocity is set between about 10 and 40 ml/s and 10
and 650 cm/s, respectively, and the food component is
a liquid concentrate having a viscosity between 5 and
600 cP. Highest viscosity values tend to provide a
stable and thicker foam but this may cause more
difficulty to mix the concentrate and this may cause
stratification issues. An increase of the linear
velocity may resolve this issue. In these conditions,
a thicker layer of foam with a more homogeneous bubble
distribution is obtained as compared to when working
outside of the given ranges. The amount of foam is
also greater than with dry powder components. The
ratio foam-toliquid obtained within a minute, after
the food component and diluent have been dispensed, in
the container can be of at least 1:5. In general, the
ratio foam-to-liquid obtained is between 1:4 and 1:1;
which is far more than one can usually expect to get
when using dry or powder components. In conditions for
a non-foamed beverage, the delivery device is
configured to deliver diluent from the diluent nozzle
at flow rate and at linear velocity of between about
10 and 40 ml/s and 10 and 650 cm/s, respectively, and
the food component is a liquid concentrate having a
viscosity between 5 and 600 cP. Most preferably, the
flow rate is set between 10 and 40 ml/s, the linear
velocity is set between about 10 and 150cm/s,
respectively, and the food component is a liquid
concentrate having a viscosity between 10 and 60O cP.
As a common denomination, "delivery device" means in
general all mechanical elements enabling to transport
both the diluent and the food component(s) at the
required flow rating conditions. The delivery device
of the invention may comprise a first pumping
mechanism arranged between the water source and each
water nozzle for controlling the water flow rate, and
a second pumping mechanism arranged between each of
said liquid concentrate sources and said concentrate
nozzles for controlling the flow rate of the liquid
concentrate. Both the amount of water and the amount
of concentrates can thus be supplied and dosed in an
appropriate and accurate manner. Preferably, the
pumping mechanisms are pulse delivery type pumps, such
as a peristaltic pumps. Indeed, the use of this type
of pump allows an improved mixing and foaming of the
dispensed liquids by creating pulsing of thereof.
Other delivery device can include gear pumps,
centrifugal pumps, vane pumps or diaphragm pumps. In
another embodiment, the diluent delivery device
comprises for supplying the diluent under pressure
through the nozzle, a pumpless diluent line under
pressure connected to the tap water supply when tap
water pressure is sufficient to provide the required
flow rates and velocity. Preferably, a controllable
flow reductor is associated to the pumpless water
pressure line to control the flow rate and velocity of
the diluent along the line. The flow reductor can be
electronically controlled by the control unit to vary
the flow rate and linear velocity. Advantageously, the
device of the invention can further comprise thermal
exchange units for heating or cooling the sources to
offer the option of dispensing hot or cold beverages
on demand. Other features and advantages of the
present invention will appear more clearly upon
reading the following description of preferred
embodiments of the dispensing system according to the
present invention, this description being made with
reference to the annexed drawings. Referring to Figure
1, a first embodiment of a beverage dispensing device
according to the invention capable of implementing the
method of the invention is shown and designated by the
general reference numeral 1.A beverage is herein to be
understood to mean any beverages, hot or cold, that
can be prepared from at least one concentrate such as
a syrup, a coffee concentrate, a cocoa concentrate, a
milk concentrate, tea or juice concentrate, etc. or a
combination thereof, mixed with aliquid such a water
to produce a beverage suitable for consumption such as
a soft drink, a coffee drink, etc. As will be
explained hereinafter, the beverage dispensing device
according to the invention is also able to produce and
dispense a beverage with a foam layer having a good
consistency and stability. hi the embodiment shown in
Figure 1, dispensing device 1 comprises a first nozzle
2 and a second nozzle 4 for supplying a diluent such
as water. The water in this embodiment is supplied in
the form of a first stream or jet 6a and a second
stream 



or jet 6b of water through the atmosphere from water
ejection orifices. Fluids other that water can
alternatively be used. Water jets 6a and 6b are
directed respectively along a first path and a second
path toward the inside 11 of the container 10. Nozzles
2 and 4 are oriented with respect to vertical so that
first jet 6a and second jet 6b are offset to each
other and impact on a different region or point in the
inside of the container. The first nozzle 2 is
configured to direct the water jet 6a at a positive
angle q greater than 5 degrees with respect to
vertical, preferably between 10 and 35 degrees
relative to vertical, in such a manner that the jet
impacts on the sidewall of the container. Preferably,
the stream should impact on the sidewall of the
container at a height in the container at or above the
first lower quarter of the container. The second jet
6b is also configured to direct a second jet at an
angle lower than jet 6a, preferably of between 0 and
10 degrees from vertical so that it preferably impacts
at a lower height in the container. As illustrated in
figure 1, one preferred configuration for jet 6b is to
have it impacting the bottom of the container. The
preferred combination of jets enables to obtain a
surprisingly rapid mixing and a high level of foam of
good quality, at the previously defined specific foam
conditions, while avoiding splashing from the cup. The
dispensing device further comprises a third nozzle 14
and fourth nozzle 15 for supplying, respectively a
first and second concentrates in the form of,
respectively, a first jet or stream 16 of concentrate,
and a second jet or stream 17 of concentrate into the
container. Nozzles 14 and 15 are oriented so that the
concentrates are preferably at a level sufficiently
low to be rapidly and entirely wiped by the water
streams. Preferably, the concentrate so impacts in the
container at a lower height than the water streams.
Preferably, the nozzles 14 and 15 direct the
concentrate stream at an angle between 0 and 20
degrees, more preferably 0 to 10 degrees. Diluent
nozzles 2,4 are connected respectively to a source 18
of fluid, such as water in the present example, via
supply lines 20, 21. hi this embodiment, whichallows
the production of both hot and cold beverages, either
supply lines 20 or the source of diluent itself can be
associated to a thermal exchange unit. The supply
lines are also connected to diluent pumps 24, 25 which
are all controlled by a control unit 28, such as
micro-controller CM in the drawings. Preferably, the
thermal exchange unit (not represented) is of the
on-demand, tankless, water heating/cooling type,
connected to a water tap line. In an alternative
embodiment, a hot water tank or cooling tank can be
used instead or in additional to the thermal exchange
unit. Preferably, at least one of the pumps is
configured to deliver pulses of the diluent or food
component. Pumps 24, 25 which allow the water flow
rates to be controlled, are preferably of the pulsing
water-delivery type, such as a peristaltic pump. This
type of pumps allows pulsed water jets to be
generated, providing the advantage of contributing to
the mixing of the water and the concentrate and to the
production, amount and quality of the foam layer
formed on the dispensed beverage. It will be noted,
however, that the peristaltic pump can be replaced by
another type of pump, such as diaphragm pump, or can
be omitted if tap water pressure is sufficiently high
for generating an appropriate water flow rate.
Concentrate nozzles 14, 15 are connected to respective
sources of liquid concentrate 30, 3 1 via respective
supply lines 32, 33 including respective pumps 34, 35
controlled by control unit 28. Pumps 34, 35 which
allow the concentrate flow rate to be controlled, are
preferably of the same type as pumps 24, 25 described
above. The source of liquid concentrate 30 would
typically be formed of a pouch filled with liquid
concentrate arranged in an appropriate holder for easy
refill. The concentrates used for dispensing are
preferably shelf-stable due to their formulation.
Typically, appropriate liquid concentrates contain 0.1
- 0.2 % potassium sorbate, and have apH less than 6.3
and water activity less than 0.85. Concentrate :/water
dilution ratios may vary of from 1:100 to 1:2
depending on the nature of the concentrate. For
example, pure coffee concentrate typically ranges of
from 1:100 to 1:4, more preferably from 1:50 to 1:10.
Milk concentrate typically ranges of from 1:10 to 1:3.
A single source of combined concentrates can also be
used such as a liquid blend of coffee and/or cocoa, a
whitener (e.g., milk based or non-dairy based
whitener) and, optionally, sweetener (e.g., sugar or
non-sugar sweetener). Concentrate: water dilution
ratios for such combinations may typically vary of
from 1:6 to 1:2. Water nozzles 2, 4 and concentrate
nozzles 14, 15 may be structurally 



independent of each other to allow easy adjustment of
their respective orientation.But the water nozzles and
the concentrate nozzles may alternatively be
constructed in a single integral or unitary unit,
thereby preventing disorientation and facilitating the
maintenance and/or the replacement of these nozzles.
Typically, the diameter of ejection orifice of water
nozzles 2 and 4 ranges from about 0.075 to about 9.5
mm, more preferably 0.1 to 3, and is most preferably
of about 0.5 to 1.2 mm. The liquid concentrate
viscosity plays an important role in achieving a good
mixing and dilution with the water for the production
of a high quality beverage. In a preferred embodiment,
the concentrate viscosity is selected within the range
from preferably about 1 cP, more preferably from about
10 cP, and most preferably from about 100 cP, to
preferably about 5,000 cP, more preferably to about
3,200 cP, even more preferably to about 2,200 cP, and
most preferably to about 600 cP. It should be noted
that the water linear velocity through nozzles 2 and 4
not only affects achieving a good mixing, but also the
control of the amount of foam created on top of the
beverage. Tests have shown that water linear velocity
for foamy beverages should be controlled to range from
preferably about 800 cm/s, more preferably from about
2750 cm/s, and most preferably from about 1100 cm/s,
preferably to about 2500 cm/s, taking into account
that a higher water velocity produces a higher amount
of foam. However one will note in this respect that
very high linear velocity results in undesirable foam
appearance (very large bubbles) and texture and
splashing. To achieve whiter foam, water may be
delivered for a slightly longer period than the
concentrates. On the other hand, linear velocity
should preferably not exceed about 650 cm/s for
preparing a beverage without foam. The water linear
velocity can be readily adjusted via an adequate
control of the pumps 24, 25 by control unit 28. The
water flow rate also plays a role in the production of
the foam on top of the beverage with respect to the
initial foam-to-liquid ratio and the stability of the
foam after delivery. Tests have also shown that the
relation between concentrate viscosity and flow rate
plays a significant role for mixing, especially at
ambient temperature. For highly viscous concentrate,
having a viscosity on the order of 2200 cP, such as
cocoa liquid concentrate, good mixing of the
concentrate with the water requires a water linear
velocity of about 1800 cm/s, while for less viscous
concentrate, having a viscosity of the order of 550
cP, such as coffee concentrate, a water linear
velocity of about 1500 cm/s produces a homogeneous
beverage.Moreover, to avoid stratification of the
liquid portion of the beverage, i.e., the amount of
heterogeneity of the liquid portion, care must also be
taken to adjust the water linear velocity through
nozzles 2, 4 as a function of the viscosity of the
liquid concentrate. Tests have shown the lower the
viscosity and the higher the water linear velocity,
the less stratification and that substantially no
stratification was observed with viscosity below about
2500 cP and water linear velocity greater than 1800
cm/s for liquid concentrate. Interestingly, tests have
also shown that beyond a certain value of viscosity
(more than 5,000 cP), the increase of velocity and
diluent temperature was pointless to avoid
stratification. Regarding the food component or
concentrates, concentrate flow rate ranges of from 1.5
to 40 niL/s and the food component is a liquid
concentrate of viscosity comprised between 10 and
5,000 cP. The flow rate, viscosity and velocity
conditions may vary depending on the type of
concentrate. Referring now to Figures 2a, 2b, 3a, 3b
two other embodiments of a beverage dispensing device
according to the invention capable of implementing the
method of the invention comprising two concentrate
nozzles and two water nozzles are shown. Similar or
identical elements to these described in connection
with Figures 1bear the same reference numerals.
Figures 2a and 2b show another example of a spatial
orientation of the nozzles of a beverage dispensing
device comprising a coffee concentrate 14 and a milk
concentrate nozzle 15 and two water nozzles 2, 4, the
streams or jets delivered by these nozzles being
directed toward the container where the mixing of the
water and at least one liquid concentrate occurs. In
this example the four jets are arranged in alignment
along a vertical plane P.As in the first embodiment,
the angle formed of the water jets may vary between 0
to 80 degrees, preferably from 10 to 35 degrees, and
most preferably from 25 to 35 degrees relative to
vertical; the choice of this angle depending on the
mixing and foaming 



performance desired and also on the room necessary for
accommodating the number of concentrate nozzles
arranged within the perimeter defined by the water
nozzles. Figures 3a, 3b show another embodiment in
which the food concentrate nozzles and water nozzles
are not placed within a same vertical plane. This
embodiment may offer a wider choice for varying the
angles of the diluent and concentrate streams than the
previous embodiment. Figures 4a to 4h shows examples
of various combinations of water and concentrate
nozzles for the dispensing device of the
invention.Figure 4a shows a shower-like water nozzle
2a in angular configuration and a vertically oriented
food concentrate nozzle 14a. Figure 4b shows a
shower-like water nozzle 2b in angular configuration
and two vertically oriented concentrate nozzles 14b,
15b. Figure 4c shows a vertically oriented
single-orifice water nozzle 2c and a vertically
oriented concentrate nozzle 14c. Figure 4d shows two
shower-like inclined water nozzles 2d, 3d and one
vertically oriented concentrate nozzle 14d. Figure 4e
shows an inclined shower-like water nozzle 2e, a
vertically oriented single-orifice water nozzle 3e and
a vertically-oriented concentrate nozzle 15e. Figure
4f shows an inclined single-orifice water nozzle 2f
and a vertically oriented concentrate nozzle 14f.
Figure 4g shows an inclined two-stream nozzle 2g and a
vertically oriented concentrate nozzle 14g. Figure 4h
shows an inclined conical stream nozzle 2h and a
vertically oriented concentrate nozzle 14h. Of course
many other variations of these examples are possible
by skilled artisans having this disclosure before
them, and all of these remain within the scope of the
invention. Another embodiment of the dispenser of the
invention is illustrated in Figure 5. The dispensing
device Ib comprises a first diluent nozzle 2, a second
diluent nozzle 4 and a third diluent nozzle 5
connected respectively to diluent lines 20, 21, 22.
The fluids lines are free from positive displacement
pumps as opposed to the embodiment of figure 1 but are
associated in diluent communication with a manifold 23
that distributes water through each line 20-22 from a
tap water conduit. The pressure of water supply is of
from 10 to 50 psi, typically between 20 and 40 psi to
provide a sufficient pressure in the diluent lines and
to deliver the flow rate and velocity in the
predetermined ranges. Flow reductors 25, 26, 27 are
respectively positioned along each diluent line 20,
21, 22 to vary in controllable manner the flow rates
and velocity according to the beverages to be
produced. The reductors are associated in signal
communication with the controller 28 to receive input
from the controller to restrict or enlarge the flow
opening of each diluent line according, for example,
to programmed functions in software(s) stored in the
control unit. The reductor may be any suitable flow
reduction device such as a needle vane and the like.
In a possible variant, onesingle flow reductor could
replace the flow reductors 25-27 and so be placed
before the manifold to control the flow of all diluent
lines 20, 21, 22 at a time. However, separate controls
of the flow are preferred, in particular, since one of
the diluent line, preferably vertically oriented
diluent line 22, can serve to ensure a sufficient
amount of water is delivered for proper dilution
within the delivery time, in particular, for large
volume beverages. The diluent line 22 and its nozzle 5
can be set at a lower velocity but a higher flow rate
than the two other lines/nozzles in order to add a
sufficiently large amount of water for large beverages
while the two other diluent lines have the function to
ensure the mixing and eventually foaming of the
beverage. A method for preparing a beverage comprising
a mixture of liquid and at least one liquid
concentrate will now be described hereinafter in
connection with the embodiment shown in Figure 1. In a
first step, the container 10 is placed in a serving
position on a dispensing bay or support 12 of
dispensing device 1 so as to be in the path of the
dispensed water and concentrate streams, substantially
below water and liquid concentrate ejection orifices
of the water nozzles 2 and 4 and concentrate nozzle
14. The dispensing bay is configured for receiving the
container at a dispensing location for receiving the
food product therein in the defined position. The
dispensing bay may, for instance, comprise a recess
which matches with the shape of the external bottom
part of the container. The bay may also comprise a
ring, a magnet, 



a press-fitting connection or any sort of referential
placing means. The container (e.g., through the bay)
and nozzle(s) assembly are preferably non-moveable.
However, although not preferred as adding complexity
to the dispenser, a rotary mechanism can be provided
to allow to move the dispensing bay and nozzle(s)
assembly relative to each other. Upon actuation of a
switch on a user's selection board associated with the
control unit 28, the control unit 28 causes first the
activation of water pumps 24, 25 and the opening of
water valves, if any, to produce the water jets 6a and
6b in air via water nozzles 2 and 4 respectively along
a first and a second paths from water source 18. The
water nozzles 2 and 4 are oriented so that the water
jets 6a and 6b thus produced impacts on the inside of
the container 10, at high speed but without splashing,
as aforementioned. If a hot beverage desired, such as
based on a user input, control unit 28 will also
activate thermal exchange unit so as to heat the water
to the desired temperature. Control unit 28 also
causes the activation of selected concentrate pumps 34
or 35, orboth 34 and 35, and the opening of
concentrate valves (if any) to produce concentrate
stream(s) 16 or 17 or, both 16 and 17, in air via the
concentrate nozzles 14 or 15, or both 14 and 15, along
paths 32, 33 or, both 32 and 33, from concentrate
sources 30 or 31, or both 30 and 31. Once the quantity
of water and concentrate to be delivered has been
reached control unit 28 causes the pumps 24 , 25, 34
or 35, or both 34 and 35, to stop. Based on the user's
selection, the control unit operates the water pumps
within the range of flow rates that corresponds to the
selected product. Linear velocity may be controlled by
different means. In one possible embodiment, the
velocity is controlled by varying the speed of the
pumps. For peristaltic pumps, for instance, the speed
is varied by varying the voltage distributed to the
pump hi another possible embodiment, the food product
dispenser comprises at least one controllable flow
reductor placed along of the diluent line(s) before
the diluent nozzle(s). The flow reductor has a flow
opening that can be adjusted in size by any suitable
mechanical valve means such as a needle or the like.
The flow reductor is preferably controlled
electronically by the control unit 28 although a
manual control can be envisaged. The control unit 28
can be configured for controlling the delivery device
that allows dosing of the diluent and food components
at any sequence. However, in a preferred embodiment,
the control unit is configured for controlling the
delivery device for substantially ejecting the diluent
and food component(s) substantially with a certain
overlap period where both diluent and food
component(s) are simultaneously ejected so that mixing
is more efficient and the dispense period is
shortened. Preferably, the unit also controls the
delivery device to eject water before and/or after
food component has been ejected in order to complete
the dilution and/or the mixing of the food product.
The completion of the dilution can also be achieved
advantageously by a third stream of diluent of lower
velocity but higher flow rate then the first and
second diluent streams, in particular, when large
volume beverages are desired, e.g., of more than 110
mL. It should be noted that control unit 28 is
preferably arranged so as to cause the concentrate to
be delivered only when water jets are produced. In
that respect it will be noted that in the case where
more than one water pump is used, the control of these
water pumps is preferably arranged so as to deliver
the water jets in a synchronized manner, at least
during the delivery of the concentrate, to achieve the
desired mixing effect. However, according to the
desired dosage of concentrate in the beverage, control
unit 28 can be arranged so as to startthe delivery of
the concentrate either simultaneously with or after
the start of water delivery and stop the delivery of
concentrate either before or simultaneously with the
water delivery. In that respect it should be noted
that the delivery of concentrate can be stopped before
the water so that the foam produced becomes winter.
The controller may thus be arranged so as to switch
the liquid concentrate sources on or off sequentially
or simultaneously at any desired dosing time intervals
according to the final mixture formulation
requirements. In the following examples, various
beverages have been prepared in connection of a
dispensing device and method of the invention, various
preparation parameters have been experimented.
EXAMPLES: Example 1. 



A cappuccino beverage was prepared using two water
jets. The position of water jets are: first jet is 15
degree (from vertical) in one plane and angled by 20
degree in the direction of the plane perpendicular to
the first one; second jet was vertical in both
perpendicular planes. Flow rate and linear velocity of
water jets were 20 ml/s and ~ 1800 cm/s, respectively.
A liquid concentrate containing milk proteins, sugar
and coffee was dispensed at 10 ml/s flow rate with
linear velocity of ~ 35 cm/s. Viscosity of the liquid
concentrate was -600 cP. Water temperature was 85 0C;
the concentrate was kept at ambient temperature. No
liquid stratification, and high foam-to-liquid ratio
(about 0.7) were visually observed. Further, foam was
very stable and stiff, and desirable appearance with a
uniform distribution of small bubbles was observed in
dispensed cappuccino drink. No splashing from the cup
was observed. Example 2. A mochaccino beverage was
prepared using two water jets. The position of water
jets are: first jet is 15 degree (from vertical) in
one plane and angled by 20 degree in the direction of
the plane perpendicular to the first one; second jet
was vertical in both perpendicular planes. Flow rate
and linear velocity of water jets were 20 ml/s and
about 1800 cm/s, respectively. A liquid concentrate
containing milk proteins, sugar and cocoa was
dispensed at 4.5 ml/s flow rate with linear velocity
ofabout 15 cm/s. Viscosity of the liquid concentrate
was about 5,000 cP. Water temperature was 85C; the
concentrate was kept at ambient temperature. Stiff
foam with high foam-to-liquid ratio and no liquid
stratification was observed in the dispensed drink.
Also, no splashing from the cup was observed. Example
3. A mochaccino beverage was prepared under conditions
provided by Example 2 but with flow rate and linear
velocity of water jets of 30 ml/s and -2750 cm/s,
respectively. Stiff foam with high foam -to-liquid
ratio and no liquid stratification were observed. Foam
bubble sizes were acceptable but larger than in
Example 1. Also, no splashing from the cup was
observed. Example 4. A mochaccino beverage was
prepared under conditions provided by Example 3 but
using a liquid concentrate containing milk proteins,
sugar and cocoa with viscosity of 5,400 cP. Stiff foam
with high foam-to-liquid ratio similar to that in
Example 3 but liquid stratification (poor mixing with
undissolved portion of cocoa concentrate at bottom of
the cup) was observed in the dispensed drink. Also, no
splashing from the cup was observed. Example 5. A
mochaccino beverage was prepared under conditions
provided by Example 4 (concentrate viscosity of 5,400
cP) but using water jets with linear velocity of about
4,000 cm/s. Liquid stratification and splashing from
the cup was observed. Foam was stiff with high
foam-to-liquid ratio. Foam bubble sizes were slightly
higher than that in Example 4. Example 6. A mochaccino
beverage was prepared under conditions provided by
Example 4 but using water at 95C.Liquid stratification
still was observed. Further, no splashing as in
Example 4 from the cup was observed. Foam
characteristics were also similar to that in Example
4. Example 7. A cappuccino beverage was prepared using
two water jets. The position of water jets are: first
jet was 15 degree (from vertical) in one plane and
angled by 20 degree in the direction of the plane
perpendicular to the first one; second jet was
vertical in both perpendicular planes. Water flow rate
and linear velocity were about 17.5 ml/s and about
1500 cm/s, respectively. Coffee liquid concentrate was
dispensed at flow rate 5 ml/s with linear velocity of
~15 cm/s. Milk liquid concentrate was dispensed at
flow rate 20 ml/s with linear velocity of ~120 cm/s.
Viscosities of the milk and coffee liquid concentrates
were 10 and 550 CP, respectively. Water temperature
was 85 C; concentrates were kept at ambient
temperature. 



No liquid stratification and high foam-to-liquid ratio
(~0.8) were observed. Further, foam was very stable
and stiff (~ 200 seconds by "sphere" test compared to
target 8-10 seconds), and had desirable appearance
with a uniform distribution of small bubbles. Overall,
quality of the foam was found to be similar to that
prepared using steam. Also, no splashing from the cup
was observed. The foam stiffness ("sphere" test) was
measured by placing a 5/16" nylon sphere on the
surface of the foam, such that it exerts a normal
downward stress. The time in seconds required for the
sphere to disappear beneath the foam surface was
recorded, and used as an indicator of foam stiffness.
Example 8. A cappuccino beverage was prepared using
two water jets. The position of water jets are: first
jet is 15 degree (from vertical) in one plane and
angled by 20 degree in the direction of the plane
perpendicular to the first one; second jet was
vertical in both perpendicular planes. Water flow rate
and linear velocity were 25 ml/s and ~2250 cm/s,
respectively. Coffee liquid concentrate was dispensed
at flow rate 5 ml/s with linear velocity of ~15 cm/s.
Milk liquid concentrate was dispensed at flow rate 20
ml/s with linear velocity of -120 cm/s. Viscosities of
the milk and coffee liquid concentrates were ~ 10 and
550 CP, respectively. Water temperature was 85C;
concentrates were kept at ambient temperature.No
liquid stratification and high foam-to-liquid ratio
(1.0) were observed. Further, foam of dispensed
cappuccino drink was very stable and extremely stiff
(~ 850 seconds by "sphere" test), and has desirable
appearance with a uniform distribution of small
bubbles. Overall, quality of the foam was found to be
similar to that prepared using steam. Also, no
splashing from the cup was observed. Example 9. A
cappuccino beverage was prepared using two water jets
under conditions provided by Example 8 but using water
jets with linear velocity of ~4,000 cm/s. No liquid
stratification was found in the dispensed beverage.
However, splashing from the cup was observed. Example
10. A cappuccino beverage was prepared using two water
jets under conditions provided by Example 8 but the
position of water jets were: first jet was 5 degree
(from vertical) in one plane and vertical in the
direction of the plane perpendicular to the first one;
second jet is vertical in both perpendicular planes.
No liquid stratification was found in the dispensed
beverage. However, a high splashing from the cup was
observed. Example 11. A cappuccino beverage was
prepared using two water jets under conditions
provided by Example 8 but using water jets with
velocity of 600 cm/s. No liquid stratification was
found in the dispensed beverage, and practically no
foam was observed. Also, no splashing from the cup was
observed. Example 12. A cappuccino beverage was
prepared using two water jets under conditions
provided by Example 8 but using water jets with
velocity of 10 cm/s. No liquid stratification was
found in the dispensed beverage, and no foam was
observed. Also, no splashing from the cup was
observed.Example 13. A chocolate beverage was prepared
using two water jets. The position of water jets are:
first jet is 15 degree (from vertical) in one plane
and angled by 20 degrees in the direction of the plane
perpendicular to the first one; second jet was
vertical in both perpendicular planes. Water flow rate
and linear velocity were 20 ml/s and ~ 1800 cm/s,
respectively. Cocoa liquid concentrate was dispensed
at flow rate 5 ml/s with linear velocity of ~15 cm/s.
Milk liquid concentrate was dispensed at flow rate 15
ml/s with linear velocity of -100 cm/s. Viscosities of
the milk and cocoa liquid concentrates were 10 and
2200 CP, respectively. Water temperature was 85C;
concentrate was kept at ambient temperature. Good
mixing with no liquid stratification, and high foam
volume and stability with desirable appearance of
bubbles were observed in dispensed chocolate drink.
Example 14. A mochaccino beverage was prepared using
three water jets. The position of water jets are:
first jet was 15 degree (from vertical) in one plane
and angled by 20 



degree in the direction of the plane perpendicular to
the first one; second and third jets were vertical in
both perpendicular planes. Water flow linear velocity
was -1200 cm/s, respectively. Coffee and cocoa liquid
concentrates were dispensed at flow rate 5 ml/s with
linear velocity of -15 cm/s. Milk liquid concentrate
was dispensed at flow rate 20 ml/s with linear
velocity of -120 cm/s. Viscosities of the milk ,
coffee and cocoa liquid concentrates were - 10, 550
and 2,200 cP, respectively. Water temperature was
850C; concentrates were kept at ambient temperature.
No liquid stratification and high foam-to-liquid ratio
(-0.8) were observed in the dispensed beverage.
Further, foam was very stable and stiff (~ 200 s by
"sphere" test compared to target 8-10 s), and had
desirable appearance with a uniform distribution of
small bubbles. Also, no splashing from the cup was
observed. Example 15. A cappuccino beverage was
prepared using two water jets under conditions
provided by Example 8 but using water at ambient
temperature. In addition, the liquids were dispensed
in a cup containing ice (~l/2 of cup volume was filled
with -1.5 x 1.5 x 2 cm ice cubes before beverage
dispensing).Good mixing with no liquid stratification,
and high foam volume and stability with desirable
appearance of bubbles were observed in dispensed
chocolate drink. Example 16. A cappuccino beverage was
dispensed over ice using water at ambient temperature
under conditions provided by Example 15 but with the
first water jet inclined by 5 degree from vertical. A
lot of splashing around a cup was observed. Example
17. A coffee-containing beverage was prepared using
two water jets at ambient temperature and a liquid
concentrate at ambient temperature. The position of
water jets are: first jet is 15 degree (from vertical)
in one plane and angled by 20 degree in the direction
of the plane perpendicular to the first one; second
jet was vertical in both perpendicular planes. Flow
rate and linear velocity of water jets were 25 ml/s
and ~2250 cm/s, respectively. The liquid concentrate
containing milk proteins, sugar and coffee was
dispensed at 10 ml/s flow rate with linear velocity of
~ 35 cm/s. Viscosity of the concentrate was -600 cP.
No liquid stratification, and foam with high
foam-to-liquid ratio were observed. Further, foam was
very stable and stiff, and desirable appearance with a
uniform distribution of small bubbles was observed in
dispensed ambient temperature drink. No splashing from
the cup was observed. Example 18. A coffee-containing
beverage was prepared using two water jets and a
liquid concentrate at ambient temperature under
conditions provided by Example 17 but using an
additional concentrate of antifoam agent: FGlO
silicone based antifoam agent (Basildon Chemical
Company, Oxon, UK). A shot of the antifoam agent was
added during dispensing of water and coffee containing
concentrate. A homogeneous beverage (no liquid
stratification) with no foam was observed. In
addition, no splashing from the cup was
observed.Example 19. A coffee containing beverage was
prepared using two water jets and a liquid concentrate
at ambient temperature under conditions provided by
Example 17 but using the liquid concentrate containing
milk proteins, sugar, coffee and antifoam agent. A
homogeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
the cup was observed. Example 20. A beverage was
prepared using two water jets at ambient temperature
and an apple juice liquid concentrate at ambient
temperature under conditions provided by Example 17
but using an apple juice as the liquid concentrate. No
liquid stratification, and foam with high
foam-to-liquid ratio were observed. Further, foam was
very stable and stiff, and desirable appearance with a
uniform distribution of small bubbles was observed in
dispensed ambient temperature drink. No splashing from
the cup was observed. Example 21. Ajuice was prepared
using two water jets and a liquid concentrate at
ambient 



temperature under conditions provided by Example 20
but using an additional concentrate of antifoam agent
(FGlO silicone based antifoam agent). A shot of the
antifoam agent was added during dispensing of water
and the juice concentrate. A homogeneous beverage (no
liquid stratification) with no foam was observed. In
addition, no splashing from the cup was observed.
Example 22. Ajuice beverage was prepared using two
water jets and a juice liquid concentrate at ambient
temperature under conditions provided by Example 20
but using the juice liquid concentrate containing an
antifoam agent (FGlO silicone based antifoam agent).A
homogeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
the cup was observed. Example 23. A coffee-containing
beverage was prepared using two water jets at ambient
temperature and a liquid concentrate at ambient
temperature. The beverage was prepared by dispensing
the liquids over ice (about volume of cup was filled
with ice cubes before liquid dispensing). The position
of water jets are: first jet is 15 degree (from
vertical) in one plane and angled by 20 degree in the
direction of the plane perpendicular to the first one;
second jet was vertical in both perpendicular planes.
Flow rate and linear velocity of water jets were 25
ml/s and ~2250 cm/s, respectively. The liquid
concentrate containing milk proteins, sugar and coffee
was dispensed at 10 ml/s flow rate with linear
velocity of ~ 35 cm/s. Viscosity of the liquid
concentrate was -600 cP. No liquid stratification, and
foam with high foam-to-liquid ratio were observed.
Further, foam was very stable and stiff, and desirable
appearance with a uniform distribution of small
bubbles was observed in dispensed ambient temperature
drink. No splashing from the cup was observed. Example
24. A coffee-containing beverage over ice was prepared
using two water jets and a liquid concentrate at
ambient temperature under conditions provided by
Example 23 but using an additional concentrate of
antifoam agent. A shot of the antifoam agent (FGlO
silicone based antifoam agent) was added during
dispensing of water and coffee containing concentrate.
A homogeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
the cup was observed. Example 25. A coffee containing
beverage over ice was prepared using two water jets
and a liquid concentrate at ambient temperature under
conditions provided by Example 23 but using the liquid
concentrate containing milk proteins, sugar, coffee
and antifoam agent (FGlO silicone based antifoam
agent).A homogeneous beverage (no liquid
stratification) with no foam was observed. In
addition, no splashing from the cup was observed.
Example 26. A beverage over ice was prepared using two
water jets at ambient temperature and a apple juice
liquid concentrate at ambient temperature under
conditions provided by Example 23 but using an apple
juice as the liquid concentrate. No liquid
stratification, and foam with high foam-to-liquid
ratio were observed. Further, foam was very stable and
stiff, and desirable appearance with a uniform
distribution of small bubbles was observed in
dispensed ambient temperature drink. No splashing from
the cup was observed. Example 27. Ajuice over ice was
prepared using two water jets and a liquid concentrate
at ambient temperature under conditions provided by
Example 26 but using an additional concentrate of
antifoam agent. A shot of the antifoam agent was added
during dispensing of water and the juice concentrate.
A homogeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
the cup was observed. Example 28. Ajuice beverage over
ice was prepared using two water jets and a juice
liquid concentrate at ambient temperature under
conditions provided by Example 26 but using the juice
liquid concentrate containing an antifoam agent. 



A homogeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
the cup was observed. Example 29. A coffee-containing
beverage was prepared using two water jets at ~ 4C and
a liquid concentrate at ambient temperature. The
position of water jets are: first jet is 15 degree
(from vertical) in one plane and angled by 20 degree
in the direction of theplane perpendicular to the
first one; second jet was vertical in both
perpendicular planes. Flow rate and linear velocity of
water jets were 30 ml/s and -2750 cm/s, respectively.
The liquid concentrate containing milk proteins, sugar
and coffee was dispensed at 10 ml/s flow rate with
linear velocity of ~ 35 cm/s. Viscosity of the liquid
concentrate was -600 cP. No liquid stratification, and
foam with high foam-to-liquid ratio were observed.
Further, foam was very stable and stiff, and desirable
appearance with a uniform distribution of small
bubbles was observed in dispensed ambient temperature
drink. No splashing from the cup was observed. Example
30. A coffee-containing beverage was prepared using
two water jets at - 4C and a liquid concentrate at
ambient temperature under conditions provided by
Example 29 but using an additional concentrate of
antifoam agent. A shot of the antifoam agent was added
during dispensing of water and coffee containing
concentrate. A homogeneous beverage (no liquid
stratification) with no foam was observed. In
addition, no splashing from the cup was observed.
Example 31. A coffee containing beverage was prepared
using two water jets - 4C and a liquid concentrate at
ambient temperature under conditions provided by
Example 29 but using the liquid concentrate containing
milk proteins, sugar, coffee and antifoam agent. A
homogeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
the cup was observed. Example 32. A beverage was
prepared using two water jets at - 4C and an apple
juice liquid concentrate at ambient temperature under
conditions provided by Example 29 but using an apple
juice as the liquid concentrate. No liquid
stratification, and foam with high foam-to-liquid
ratio were observed. Further, foam was very stable and
stiff, and desirable appearance with a
uniformdistribution of small bubbles was observed in
dispensed ambient temperature drink. No splashing from
the cup was observed. Example 33. Ajuice was prepared
using two water jets and a liquid concentrate at
ambient temperature under conditions provided by
Example 32 but using an additional concentrate of
antifoam agent. A shot of the antifoam agent was
delivered during dispensing of water and the juice
concentrate. A homogeneous beverage (no liquid
stratification) with no foam was observed. In
addition, no splashing from the cup was observed.
Example 34. Ajuice beverage was prepared using two
water jets- 4C and a juice liquid concentrate at
ambient temperature under conditions provided by
Example 32 but using the juice liquid concentrate
containing an antifoam agent. A homogeneous beverage
(no liquid stratification) with no foam was observed.
In addition, no splashing from the cup was observed.
It will be understood that the present invention has
been described with reference to a particular
embodiment, which is an illustration of the principles
of the invention. Numerous modifications may be made
by those skilled in the art without departing from the
true spirit and scope of this invention defined by the
appended claims. For example, depending on the number
and type of beverages to be prepared the number of
water nozzles and concentrate nozzles may vary and the
control unit may be adapted, preferably with the
dispensing device providing at least two water jets
and one liquid concentrate stream that impact in the
container for collecting prepared beverage. For
example, while the shape of the water jets and
concentrate streams generated is preferably
cylindrical one may envisage in variants using water
jets and 



/or concentrate streams of different shapes such as
for example of star, square, triangle, oval, oblong,
or other cross-sectional shape. In variant one could
also envisage arranging the ejection orifices of the
liquid nozzles closer to the vertical axis,than that
of the concentrate nozzles, and in another embodiment,
the one or more of the concentrate streams can join
and be directed together to the intersection
location.Claims 1. A food product dispenser
comprising: a diluent source; at least one diluent
nozzle; at least one food component source in a liquid
form; at least one food component nozzle; and a
delivery device connecting the diluent source to the
diluent nozzle and the food component source to the
food component nozzle, wherein the delivery device and
nozzles are configured such that the diluent and food
component are ejected from the diluent and food
component nozzles, respectively, in diluent and
component streams, directly into the container,
wherein the delivery device and diluent nozzle are
further configured for ejecting the stream of diluent
at a predetermined spatial configuration in which the
diluent stream impacts on at least one internal wall
of the container and within a velocity range effective
to create turbulence and mix with the food component
so to produce the food product. 2. The dispenser of
claim 1, wherein the diluent nozzle is configured for
ejecting the diluent stream at an angle relative to
vertical. 3. The dispenser of claim 1 or 2, wherein
the diluent nozzle is further spatially configured for
ejecting the stream of diluent at a spatial
configuration in which the diluent stream impacts on
the internal sidewall and/or bottom of the container.
4. The dispenser of any one of claims 1, 2 or 3,
wherein delivery device and diluent nozzle are further
configured for ejecting the stream of diluent in a
predetermined spatial configuration relative to
vertical and within a velocity range effective to
produce a layer of foam on the food product wherein
the ratio foam-toliquid obtained within one minute
after the food and diluent have been dispensed in the
container is at least 1:5.5. The dispenser of any one
of claims 1 to 4, wherein the streams in the region
from the nozzles to the container are unsupported by
any funneling or diluent protection structure. 6. The
dispenser of any one of claims 1 to 5, further
comprising a dispensing bay configured for receiving a
container at the dispensing location for receiving the
food product therein in a defined position. 7. The
dispenser of any one of claims 1 to 6, wherein the
diluent is water and the food component is a liquid
concentrate, a liquid food or a beverage product
concentrate. 8. The dispenser of any one of claims 1
to 7, wherein the diluent nozzle is configured so that
the diluent stream is inclined relative to vertical by
more than 5 degrees. 9. The dispenser of claim 8,
wherein the diluent nozzle is configured so that the
diluent stream is inclined relative to vertical of
from 10 to 35 degrees. 10. The dispenser of any one of
claims 1 to 9, wherein it further comprises a second
diluent nozzle producing a second diluent stream that
impacts on an internal or bottom wall of the container
at a location which is offset and lower than that of
the first diluent stream produced from the first
diluent nozzle. 11. The dispenser of claim 10, wherein
the second diluent nozzle is oriented to direct a
diluent stream relative to vertical of from 0 to 5
degrees. 12. The dispenser of any one of claims 1 to
11, wherein the delivery device is configured to
deliver diluent from the at least one diluent nozzle
at a diluent flow rate and linear velocity of between
about 1 and 120 ml/s and 10 and 3,500 cm/s,
respectively. 13. The dispenser of claim 12, wherein,
for producing a foamed beverage, the delivery device
is configured to deliver diluent from the diluent
nozzle at a flowrate and a linear velocity of between
about 5 and 40 ml/s, and 800 and 2750 cm/s,
respectively, and the food component is a liquid
concentrate having a viscosity between 1 and 5,000 cP.
14. The dispenser of claim 13, wherein for producing a
foamed beverage, 



the delivery device is configured to deliver diluent
from the diluent nozzle at a flow rate and linear
velocity of from 15 to 30 ml/s, and 1100 to 2500 cm/s,
respectively, and the food component is a liquid
concentrate having a viscosity between 5 and 2200 cP.
15. The dispenser of claim 12, wherein for producing a
non-foamed beverage, the delivery device is configured
to deliver diluent from the diluent nozzle at flow
rate and at linear velocity of between about 1 and 40
ml/s and 10 and 650 cm/s, respectively, and the food
component is a liquid concentrate having a viscosity
between 5 and 600 cP. 16. The dispenser of claim 15,
wherein for producing a non-foamed beverage, the
delivery device is configured to deliver diluent from
the diluent nozzle at flow rate and at linear velocity
of between about 10 and 40 ml/s and 10 and 150 cm/s,
respectively, and the food component is a liquid
concentrate having a viscosity between 10 and 500 cP.
17. The dispenser of any one of claims 1 to 16,
wherein the diluent nozzle comprises at least one
orifice of a diameter of between 0.075 and 9.5 mm. 18.
The dispenser of claim 17, wherein the diluent nozzle
comprises at least one orifice of a diameter of
between 0.1 and 3.0 mm. 19. The dispenser of claim 18,
wherein the diluent nozzle comprises a plurality of
orifices to form a plurality of streams forming a
showerhead configuration. 20. The dispenser of any one
of claims 1 to 19, wherein the delivery device
comprises:at least one diluent pump configured for
pumping the diluent from the diluent source to the at
least one diluent nozzle at a sufficient flow rate for
producing the at least one diluent stream; and at
least one food pump configured for pumping the food
component from the at least one food component source
to the at least one food component nozzle at a
sufficient flow rate for producing the at least one
food component stream. 21. The dispenser of claim 20,
wherein the at least one of the pumps is configured to
deliver pulses of the diluent or food component. 22.
The dispenser of claim 21, wherein the pumps are
peristaltic pumps, gear pumps, centrifugal pumps, vane
pumps or diaphragm pumps. 23. The dispenser of claims
2 1 or 22, further comprising a controller associated
with the pumps for controlling the flow rates and
linear velocity. 24. The dispenser of any one of
claims 1 to 19, wherein the delivery device further
comprises a pumpless diluent line under pressure
connected to the tap water supply and, optionally, a
controllable flow reductor to adjust the flow rate and
linear velocity. 25. The dispenser of claim 24,
further comprising a controller associated with the
flow reductor for controlling the flow rates and
linear velocity. 26. The dispenser of any one of
claims 1 to 25, further comprising a controller
configured for controlling the delivery device for
substantially ejecting diluent and food component a
certain overlap period where both diluent and food
component(s) are simultaneously ejected. 27. The
dispenser of claim 26, further comprising a controller
configured for controlling the delivery device for
ejecting diluent before and/or after the food
component is ejected to complete dilution and/or
mixing of the food product.28. The dispenser of any
one of claims 1 to 27, wherein the food component is a
liquid concentrate chosen among the group consisting
of coffee, cocoa, milk, juice, sucrose, high fructose
corn syrup, flavor, nutritional and other
concentrates, and a combination thereof. 29. The
dispenser of any one of claims 1 to 29, wherein: the
food component source comprises a plurality of food
component sources; the food component nozzle comprises
a plurality of food component nozzles for dispensing
different food components from the food component
sources in the container; and the delivery device is
configured for selectively activating and deactivating
the flow from the food component nozzles for
dispensing a selected combination of one or more of
the food components in the container depending on the
type of beverage product selected for dispensing. 30.
The dispenser of any one of claims 1 to 29, further
comprising a 



thermal exchange unit configured for heating or
cooling the diluent to be dispensed. 31. A method of
preparing a food product from a food product
dispenser, which comprises directing separate streams
of diluent and flowable food components into a
container such that the stream of diluent forms an
inclination angle relative to vertical and the diluent
stream impacts on at least one wall of the container
within a velocity range effective to create turbulence
and mix with the food component so to produce the food
product. 32. The method of claim 31, wherein the
diluent is inclined by more than 5 degrees relative to
vertical. 33. The method of claims 3 1 or 32, wherein
a second diluent stream is directed into the
container. 34. The method of any one of claims 31 to
33, wherein the second diluent stream is positioned at
a lower angle than the first stream.35. The method of
any one of claims 3 1 to 35, wherein the diluent flow
rate and diluent linear velocity is of between about 1
and 120 mL/s and 10 and 3,500 cm/s, respectively. 36.
The method of claim 35, wherein the food component
flow rate ranges of from 1.5 to 40 mL/s and the food
component is a liquid concentrate of viscosity
comprised between 10 and 5,000 cP. 37. The method of
any one of claims 3 1 to 36, wherein the velocity of
the diluent stream is controllable from a reduced
velocity range within which a nonfoamed food product
is formed to an increased velocity range within which
a foamed food product is formed in the container. 38.
The method of any one of claims 31 to 37, wherein the
spatial configuration relative of the diluent and food
streams and the diluent velocity range are effective
to produce a layer of foam on the food product wherein
the ratio foamto- liquid obtained within a minute,
after the food component and diluent have been
dispensed, in the container is of at least 1:5. 39.
The method of claim 36, wherein, for producing a
foamed beverage, the diluent flow rate and diluent
linear velocity range of between about 5 and 40 ml/s
and 800 and 2750 cm/s, respectively, and the food
component is a liquid concentrate having a viscosity
between 1 and less than 5,000 cP, and the most
preferably between 10 and 220O cP. 40. The method of
claim 36, wherein , for producing a non-foamed
beverage, the diluent flow rate and diluent linear
velocity of between about 1 and 40 ml/s and 10 and 650
cm/s, respectively, and the food component is a liquid
concentrate having a viscosity between 5 and 600 cP.
41. The method of any one of claims 3 1 to 40, wherein
no stratification occurs in the dispensed food
product.42. The method of any one of claims 3 1 to 41,
wherein no splashing occurs from the container. 


