
INHIBITORS OF PROTEIN TYROSINE KINASE ACTIVITY
BACKGROUND OF THE INVENTION Related Applications This
application claims the benefit of U.S. Provisional
Application Serial Number 61/034,005, filed March 5,
2008. The entire teachings of the above-referenced
application is incorporated herein by reference. Field
of the Invention This invention relates to compounds
that inhibit protein tyrosine kinase activity. In
particular the invention relates to compounds that
inhibit the protein tyrosine kinase activity of growth
factor receptors, resulting in the inhibition of
receptor signaling, for example, the inhibition of
VEGF receptor signaling and HGF receptor signaling.
More particularly, the invention relates to compounds,
compositions and methods for the inhibition of VEGF
receptor signaling and HGF receptor signaling. Summary
of the Related Art Tyrosine kinases may be classified
as growth factor receptor (e.g. EGFR, PDGFR, FGFR and
erbB2) or non-receptor (e.g. c-src and bcr-abl)
kinases. The receptor type tyrosine kinases make up
about 20 different subfamilies. The non-receptor type
tyrosine kinases make up numerous subfamilies. These
tyrosine kinases have diverse biological activity.
Receptor tyrosine kinases are large enzymes that span
the cell membrane and possess an extracellular binding
domain for growth factors, a transmembrane domain, and
an intracellular portion that functions as a kinase to
phosphorylate a specific tyrosine residue in proteins
and hence to influence cell proliferation. Aberrant or
inappropriate protein kinase activity can contribute
to the rise of disease states associated with such
aberrant kinase activity. Angiogenesis is an important
component of certain normal physiological processes
such as embryogenesis and wound healing, but aberrant
angiogenesis contributes to some pathological
disorders and in particular to tumor growth. VEGF-A
(vascular endothelial growth factor A) is a key factor
promoting neovascularization (angiogenesis) of tumors.
VEGF induces endothelial cell proliferation and
migration by signaling through two high affinity
receptors, the frns-like tyrosine kinase receptor,
FIt-I, and the kinase insert domain-containing
receptor, KDR. These signaling responses are
critically dependent upon receptor dimerization and
activation of intrinsic receptor tyrosine kinase (RTK)
activity. The binding of VEGF as a disulfide-linked
homodimer stimulates receptor dimerization and
activation of the RTK domain. The kinase activity
autophosphorylates cytoplasmic receptor tyrosine
residues, which then serve as binding sites for
molecules involved in the propagation of a signaling
cascade. Although multiple pathways are likely to be
elucidated for both receptors, KDR signaling is
mostextensively studied, with a mitogenic response
suggested to involve ERK-I and ERK-2 mitogen-activated
protein kinases. Disruption of VEGF receptor signaling
is a highly attractive therapeutic target in cancer,
as angiogenesis is a prerequisite for all solid tumor
growth, and that the mature endothelium remains
relatively quiescent (with the exception of the female
reproductive system and wound healing) A number of
expepmental approaches to inhibiting VEGF signaling
have been examined, including use of neutralizing
antibodies, receptor antagonists, soluble receptors,
antisense constructs and dominant-negative strategies.
Despite the attractiveness of anti-angiogenic therapy
by VEGF inhibition alone, several issues may limit
this approach. VEGF expression levels can themselves
be elevated by numerous diverse stimuli and perhaps
most importantly, the hypoxic state of tumors
resulting from VEGFr inhibition, can lead to the
induction of factors that themselves promote tumor
invasion and metastasis thus, potentially undermining
the impact of VEGF inhibitors as cancer therapeutics
The HGF (hepatocyte growth factor) and the HGF
receptor, c-met, are implicated in the ability of
tumor cells to undermine the activity of VEGF
inhibition. HGF depved from either stromal fibroblasts
surrounding tumor cells or expressed from the tumor
itself has been suggested to play a critical role in
tumor angiogenesis, invasion and metastasis For
example, invasive growth of certain cancer cells is
drastically enhanced by tumor-stromal interactions
involving the HGF/c-Met (HGF receptor) pathway. HGF,
which was originally identified as a potent mitogen
for hepatocytes is primarily secreted from stromal
cells, and the secreted HGF can promote motility and
invasion of vapous cancer cells that express c-Met in
a paracpne manner. Binding of HGF to c-Met leads to
receptor phosphorylation and activation of
Ras/mitogen-activated protein kinase (MAPK) signaling
pathway, thereby enhancing malignant behaviors of
cancer cells Moreover, stimulation of the HGF/c-met
pathway itself can lead to the induction of VEGF
expression, itself contributing directly to angiogenic
activity. Thus, anti-tumor anti-angiogenic strategies
or approaches that target VEGF/VEGFr signaling or
HGF/c-met signaling may represent improved cancer
therapeutics. Tyrosine kinases also contribute to the
pathology of opthalmological diseases, disorders and
conditions, such as age-related macular degeneration
(AMD) and diabetic retinopathy (DR) Blindness from
such diseases has been linked to anomalies in retinal
neovascularization The formation of new blood vessels
is regulated by growth factors such as VEGF and HGF
that activate receptor tyrosine kinases resulting in
the initiation of signaling pathways leading to plasma
leakage into the macula, causing vision loss. Kinases
are thus attractive targets for the treatment of eye
diseases involving neovascularization.Thus, there is a
need to develop a strategy for controlling
neovascularization of the eye and to develop a
strategy for the treatment of ocular diseases. Here we
describe small molecules that are potent inhibitors of
protein tyrosine kinase activity. BRIEF SUMMARY OF THE
INVENTION The present invention provides new compounds
and methods for treating a disease responsive to
inhibition of kinase activity, for example a disease
responsive to inhibition of protein tyrosine kinse
activity, for example a disease responsive to
inhibition of protein tyrosine kinase activity of
growth factor receptors, for example a disease
responsive to inhibition of receptor type tyrosine
kinase signaling, or for example, a disease responsive
to inhibition of VEGF receptor signaling. In one
embodiment the disease is a cell proliferative
disease. In another embodiment, the disease is an
opthalmological disease. The compounds of the
invention are inhibitors of kinase activity, such as
protein tyrosine kinase activity, for example protein
tyrosine kinase activity of growth factor receptors,
or for example receptor type tyrosine kinase
signaling. In a first aspect, the invention provides
compounds of Formula (I) that are useful as kinase
inhibitors: and N-oxides, hydrates, solvates,
pharmaceutically acceptable salts, prodrugs and
complexes thereof, and racemic and scalemic mixtures,
diastereomers and enantiomers thereof, wherein D, M,
Z, Ar and G are as defined herein. Because compounds
of the present invention are useful as kinase
inhibitors they are, therefore, useful research tools
for the study of the role of kinases in both normal
and disease states. In some embodiments, the invention
provides compounds that are useful as inhibitors of
VEGF receptor signaling and, therefore, are useful
research tools for the study of of the role of VEGF in
both normal and disease states. Reference to "a
compound of the formula (I)", (or equivalently, "a
compound according to the first aspect", or "a
compound of the present invention", and the like),
herein is understood to include reference to N-oxides,
hydrates, solvates, pharmaceutically acceptable salts,
prodrugs and complexes thereof, and racemic and
scalemic mixtures, diastereomers, enantiomers and
tautomers thereof, unless otherwise indicated.In a
second aspect, the invention provides compositions
comprising a compound according to the present
invention and a pharmaceutically acceptable carrier,
excipient or diluent. For example, the invention
provides compositions comprising a compound that is an
inhibitor of VEGF receptor signaling, or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, excipient, or
diluent. hi a third aspect, the invention provides a
method of inhibiting kinase activity, for example
protein tyrosine kinase, for example tyrosine kinase
activity of a growth factor receptor, the method
comprising contacting the kinase with a compound
according to the 



present invention, or with a composition according to
the present invention. In some embodiments of this
aspect, the invention provides a method of inhibiting
receptor type tyrosine kinase signaling, for example
inhibiting VEGF receptor signaling. Inhibition can be
in a cell or a multicellular organism. If in a cell,
the method according to this aspect of the invention
comprises contacting the cell with a compound
according to the present invention, or with a
composition according to the present invention. If in
a multicellular organism, the method according to this
aspect of the invention comprises administering to the
organism a compound according to the present
invention, or a composition according to the present
invention. In some embodiments the organism is a
mammal, for example a primate, for example a human. In
a fourth aspect, the invention provides a method of
inhibiting angiogenesis, the method comprising
administering to a patient in need thereof a
therapeutically effective amount of a compound
according to the present invention, or a
therapeutically effective amount of a composition
according to the present invention. In some
embodiments of this aspect, the angiogenesis to be
inhibited is involved in tumor growth. In some other
embodiments the angiogenesis to be inhibited is
retinal angiogenesis. In some embodiments of this
aspect, the patient is a mammal, for example a
primate, for example a human. In a fifth aspect, the
invention provides a method of treating a disease
responsive to inhibition of kinase activity, for
example a disease responsive to inhibition of protein
tyrosine kinase activity, for example a disease
responsive to inhibition of protein tyrosine kinase
activity of growth factor receptors. In some
embodiments of this aspect, the invention provides a
method of treating a disease responsive to inhibition
of receptor type tyrosine kinase signaling, for
example a disease responsive to inhibition of VEGF
receptor signaling, the method comprising
administering to an organism in need thereof a
therapeutically effective amount of a compound
according to the present invention, or a composition
according to the present invention. In some
embodiments of this aspect, the organism is a mammal,
for example a primate, for example a human.In a sixth
aspect, the invention provides a method of treating a
cell proliferative disease, the method comprising
administering to a patient in need thereof a
therapeutically effective amount of a compound
according to the present invention, or a
therapeutically effective amount of a composition
according to the present invention. In some
embodiments of this aspect, the cell proliferative
disease is cancer In some embodiments, the patient is
a mammal, for example a primate, for example a human.
In a seventh aspect, the invention provides a method
of treating an ophthalmic disease, disorder or
condition, the method comppsing administering to a
patient in need thereof a therapeutically effective
amount of a compound according to the present
invention, or a therapeutically effective amount of a
composition according to the present invention In some
embodiments of this aspect, the disease is caused by
choroidal angiogenesis. In some embodiments of this
aspect, the patient is a mammal, for example a
primate, for example a human In an eighth aspect, the
invention provides for the use of a compound according
to the present invention for or in the manufacture of
a medicament to inhibit kinase activity, for example
to inhibit protein tyrosine kinase activity, for
example to inhibit protein tyrosine kinase activity of
growth factor receptors In some embodiments of this
aspect, the invention provides for the use of a
compound according to the present invention for or in
the manufacture of a medicament to inhibit receptor
type tyrosine kinase signaling, for example to inhibit
VEGF receptor signaling. In some embodiments of this
aspect, the invention provides for the use of a
compound according to the present invention for or in
the manufacture of a medicament to treat a disease
responsive to inhibition of kinase activity In some
embodiments of this aspect, the disease is responsive
to inhibition of protein tyrosine kinase activity, for
example inhibition of protein tyrosine kinase activity
of growth factor receptors In some embodiments of this
aspect, the disease is responsive to inhibition of
receptor type tyrosine kinase signaling, for example
VEGF receptor signaling In some embodiments, the
disease is a cell proliferative disease, for example
cancer In some embodiments of this aspect, the disease
is an ophthalmic disease, disorder or condition In
some embodiments of this aspect, the ophthalmic
disease, disorder or condition is caused by choroidal
angiogenesis In some embodiments of this aspect, the
disease is age-related macular degeneration, diabetic
retinopathy or retinal edema In a nmeth aspect, the
invention provides for the use of a compound according
to the present invention, or a composition thereof, to
inhibit kinase activity, for example to inhibit
receptor type tyrosine kinase activity, for example to
inhibit protein tyrosine kinase activity of growth
fractor receptors. In some embodiments of this aspect,
the invention provides for the useof a compound
according to the present invention, or a composition
thereof, to inhibit receptor type tyrosine kinase
signaling, for example to inhibit VEGF receptor
signaling. In a tenth aspect, the invention provides
for the use of a compound according to the present
invention, or a composition thereof, to treat a
disease responsive to inhibition of kinase activity,
for example a disease responsive to inhibition of
protein tyrosine kinase activity, for example a
disease responsive to inhibition or protein tyrosine
kinase activity of growth factor receptors. In some
embodiments of this aspect, the invention provides for
the use of a compound according to the present
invention, or a composition thereof, to treat a
disease responsive to inhibition of receptor type
tyrosine kinase signaling, for example a disease
responsive to inhibition of VEGF receptor signaling.
In some embodiments of this aspect, the disease is a
cell proliferative disease, for example cancer. In
some embodiments of this aspect, the disease is an
ophthalmic disease, disorder or condition. In some
embodiments of this aspect, the ophthalmic disease,
disorder or condition is caused by choroidal
angiogenesis. The foregoing merely summarizes some
aspects of the invention and is not intended to be
limiting in nature. These aspects and other aspects
and embodiments are described more fully below.
DETAILED DESCRIPTION The invention provides compounds,
compositions and methods for inhibiting kinase
activity, for example protein tyrosine kinase
activity, for example receptor protein kinase
activity, for example the VEGF receptor KDR. The
invention also provides compounds, compositions and
methods for inhibiting angiogenesis, treating a
disease responsive to inhibition of kinase activity,
treating cell proliferative diseases and conditions
and treating ophthalmic diseases, disorders and
conditions. The patent and scientific literature
referred to herein reflects knowledge that is
available to those with skill in the art. The issued
patents, published patent applications, and references
that are cited herein are hereby incorporated by
reference to the same extent as if each was
specifically and individually indicated to be
incorporated by reference. In the case of
inconsistencies, the present disclosure will prevail.
For purposes of the present invention, the following
definitions will be used (unless expressly stated
otherwise): For simplicity, chemical moieties are
defined and referred to throughout primarily as
univalent chemical moieties (e.g., alkyl, aryl, etc.).
Nevertheless, such terms are also used to convey
corresponding multivalent moieties under the
appropriate structural circumstances clear to those
skilled in the art. For example, while an "alkyl"
moiety generally refers to a monovalent radical (e.g.
CH3-CH2-), in certain circumstances a bivalent linking
moiety can be"alkyl," in which case those skilled in
the art will understand the alkyl to be a divalent
radical {e.g., -CH2-CH2-), which is equivalent to the
term "alkyl ene." Similarly, in circumstances in which
a divalent moiety is required and is stated as being
"aryl," those skilled in the art will understand that
the term "aryl" refers to the corresponding divalent
moiety, arylene All atoms are understood to have their
normal number of valences for bond formation (i.e , 4
for carbon, 3 for N, 2 for O, and 2, 4, or 6 for S,
depending on the oxidation state of the S). On
occasion a moiety may be defined, for example, as (A)
-B-, wherein a is 0 or 1. In such instances, when a is
0 the moiety is B- and when a is 1 the moiety is A-B-.
For simplicity, reference to a "Cn-Cm"heterocyclyl or
"Cn-Cm"heteroaryl means a heterocyclyl or heteroaryl
having from "n" to "m" annular atoms, where "n" and
"m" are integers. Thus, for example, a Cs-C
heterocyclyl is a 5- or 6-membered ring having at
least one heteroatom, and includes pyrrolidinyl (C5)
and piperazinyl and piperidinyl (C ) ; C heteroaryl 



includes, for example, pypdyl and pypmidyl. The term
"hydrocarbyl" refers to a straight, branched, or
cyclic alkyl, alkenyl, or alkynyl, each as defined
herein. A "Co" hydrocarbyl is used to refer to a
covalent bond. Thus, "C0-C3 hydrocarbyl" includes a
covalent bond, methyl, ethyl, ethenyl, ethynyl,
propyl, propenyl, propynyl, and cyclopropyl. The term
"alkyl" is intended to mean a straight chain or
branched aliphatic group having from 1 to 12 carbon
atoms, alternatively 1-8 carbon atoms, and
alternatively 1-6 carbon atoms. In some embodiments,
the alkyl groups have from 2 to 12 carbon atoms,
alternatively 2-8 carbon atoms and alternatively 2-6
carbon atoms. Examples of alkyl groups include,
without limitation, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
and the like. A "C0" alkyl (as in "C0-C3alkyl") is a
covalent bond. The term "alkenyl" is intended to mean
an unsaturated straight chain or branched aliphatic
group with one or more carbon-carbon double bonds,
having from 2 to 12 carbon atoms, alternatively 2-8
carbon atoms, and alternatively 2-6 carbon atoms.
Examples alkenyl groups include, without limitation,
ethenyl, propenyl, butenyl, pentenyl, and hexenyl. The
term "alkynyl" is intended to mean an unsaturated
straight chain or branched aliphatic group with one or
more carbon-carbon triple bonds, having from 2 to 12
carbon atoms, alternatively 2-8 carbon atoms, and
alternatively 2-6 carbon atoms. Examples of alkynyl
groups include, without limitation, ethynyl, propynyl,
butynyl, pentynyl, and hexynyl The terms "alkylene,"
"alkenylene," or "alkynylene" as used herein are
intended to mean an alkyl, alkenyl, or alkynyl group,
respectively, as defined hereinabove, that is
positioned between and serves to connect two other
chemical groups. Examples of alkylene groups include,
without limitation, methylene, ethylene, propylene,
and butylene. Examples ofalkenylene groups include,
without limitation, ethenylene, propenylene, and
butenylene. Examples of alkynylene groups include,
without limitation, ethynylene, propynylene, and
butynylene. The term "carbocycle" as employed herein
is intended to mean a cycloalkyl or aryl moiety. The
term "cycloalkyl" is intended to mean a saturated,
partially unsaturated or unsaturated mono-, bi-, tri-
or poly-cyclic hydrocarbon group having about 3 to 15
carbons, alternatively having 3 to 12 carbons,
alternatively 3 to 8 carbons, alternatively 3 to 6
carbons, and alternatively 5 or 6 carbons. In some
embodiments, the cycloalkyl group is fused to an aryl,
heteroaryl or heterocyclic group. Examples of
cycloalkyl groups include, without limitation,
cyclopenten-2-enone, cyclopenten-2-enol,
cyclohex-2-enone, cyclohex-2-enol, cyclopropyl,
cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl,
etc. The term "heteroalkyl" is intended to mean a
saturated, partially unsaturated or unsaturated,
straight chain or branched aliphatic group, wherein
one or more carbon atoms in the group are
independently replaced by a heteroatom selected from
the group consisting of O, S, and N. The term "aryl"
is intended to mean a mono-, bi-, tri- or polycyclic
aromatic moiety, comprising one to three aromatic
rings. In some embodiments the aryl is a C -Cuaromatic
moiety , alternatively the aryl group is a C6-Cioaryl
group, alternatively a C 1 aryl group. Examples of
aryl groups include, without limitation, phenyl,
naphthyl, anthracenyl, and fluorenyl. The terms
"aralkyl" or "arylalkyl" are intended to mean a group
comprising an aryl group covalently linked to an alkyl
group. If an aralkyl group is described as "optionally
substituted", it is intended that either or both of
the aryl and alkyl moieties may independently be
optionally substituted or unsubstituted. In some
embodiments, the aralkyl group is
(Ci-C6)alk(C6-Cio)aryl, including, without limitation,
benzyl, phenethyl, and naphthylmethyl. For simplicity,
when written as "arylalkyl" this term, and terms
related thereto, is intended to indicate the order of
groups in a compound as "aryl-alkyl". Similarly,
"alkyl-aryl" is intended to indicate the order of the
groups in a compound as "alkyl-aryl". The terms
"heterocyclyl", "heterocyclic" or "heterocycle" are
intended to mean a group which is a mono-, bi-, or
polycyclic structure having from about 3 to about 14
atoms, alternatively 3 to 8 atoms, alternatively 4 to
7 atoms, alternatively 5 or 6 atoms wherein one or
more atoms, for example 1 or 2 atoms, are
independently selected from the group consisting of N,
O, and S, the remaining ring-constituting atoms being
carbon atoms. The ring structure maybe saturated,
unsaturated or partially unsaturated. In some
embodiments, the heterocyclic group is non-aromatic,
in which case the group is also known as a
heterocycloalkyl. In a bicyclic or polycyclic
structure, one or more rings may be aromatic; for
example, one ring of a bicyclic heterocycle or one or
two rings of a tricyclic heterocycle may be aromatic,
as in indan and 9,10- dihydro anthracene. Examples of
heterocyclic groups include, without limitation,
epoxy, aziridinyl, tetrahydrofuranyl, pyrrolidinyl,
piperidinyl, piperazinyl, thiazolidinyl, oxazolidinyl,
oxazolidinonyl, morpholino, thienyl, pyridyl,
1,2,3-triazolyl, imidazolyl, isoxazolyl, pyrazolyl,
piperazino, piperidyl, piperidino, morpholinyl,
homopiperazinyl, homopiperazino, thiomorpholinyl,
thiomorpholino, tetrahydropyrrolyl, and azepanyl. In
some embodiments, the heterocyclic group is fused to
an aryl, heteroaryl, or cycloalkyl group. Examples of
such fused heterocycles include, without limitation,
tetrahydroquinoline and dihydrobenzofuran.
Specifically excluded from the scope of this term are
compounds where an annular O or S atom is adjacent to
another O or S atom. In some embodiments, the
heterocyclic group is a heteroaryl group. As used
herein, the term "heteroaryl" is intended to mean a
mono-, bi-, tri- or polycyclic group having 5 to 14
ring atoms, alternatively 5, 6, 9, or 10 ring atoms;
having for example 6, 10, or 14 pi electrons shared in
a cyclic array; and having, in addition to carbon
atoms, between one or more heteroatoms independently
selected from the group consisting of N, O, and S. For
example, a heteroaryl group include, without
limitation, pyrimidinyl, pyridinyl, benzimidazolyl,
thienyl, benzothiazolyl, benzofuranyl and indolinyl.
Other examples of heteroaryl groups include, without
limitation, thienyl, benzothienyl, furyl, benzofuryl,
dibenzofuryl, pyrrolyl, imidazolyl, pyrazolyl,
pyridyl, pyrazinyl, pyrimidinyl, indolyl, quinolyl,
isoquinolyl, quinoxalinyl, tetrazolyl, oxazolyl,
thiazolyl, and isoxazolyl. The terms "arylene,"
"heteroarylene," or "heterocyclylene" are intended to
mean an aryl, heteroaryl, or heterocyclyl group,
respectively, as defined hereinabove, that is
positioned between and serves to connect two other
chemical groups. Examples of heterocyclyls and
heteroaryls include, but are not limited to, azepinyl,
azetidinyl, acridinyl, azocinyl, benzidolyl,
benzimidazolyl, benzofuranyl, benzofurazanyl,
benzofuryl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzothienyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, benzoxazolyl,
benzoxadiazolyl, benzopyranyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl,
cinnolinyl, coumarinyl, decahydroquinolinyl,
1,3-dioxolane, 2H,6H-l,5,2-dithiazinyl,
dihydrofuro[2,3-b]tetrahydrofuran, dihydroisoindolyl,
dihydroquinazolinyl (such as 3,4-
dihydro-4-oxo-quinazolinyl), furanyl, furopyridinyl
(such as fuor[2,3-c]pyridinyl, furo[3,2- b]pyridinyl
or ruro[2,3-b]pyridinyl), furyl, furazanyl,
hexahydrodiazepinyl, imidazolidinyl,imidazolinyl,
imidazolyl, indazolyl, lH-indazolyl, indolenyl,
indolinyl, indolizinyl, indolyl, 3Hindolyl,
isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolidinyl, isothiazolyl, isoxazolinyl,
isoxazolyl, methylenedioxyphenyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, oxetanyl, 2- oxoazepinyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxoryrrolodinyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
piperidonyl, 4-piperidonyl, piperonyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolopyridyl,
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydro- 1,1-dioxothienyl, tetrahydro furanyl,
tetrahydrofuryl, 



tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrahydropyranyl, tetrazolyl, thiazolidinyl, 6H-
1,2,5-thiadiazinyl, thiadiazolyl (e.g.,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl),
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamof
holuiyl sulfone, thianthrenyl, thiazolyl, thienyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, triazinylazepinyl, triazolyl
(e.g., 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4- triazolyl), and xanthenyl. The
term "azolyl" as employed herein is intended to mean a
fve-membered saturated or unsaturated heterocyclic
group containing two or more hetero-atoms, as ring
atoms, selected from the group consisting of nitrogen,
sulfur and oxygen, wherein at least one of the
heteroatoms is a nitrogen atom. Examples of azolyl
groups include, but are not limited to, optionally
substituted imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, 1,3,4-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl,
and 1,3,4-oxadiazolyl. As employed herein, and unless
stated otherwise, when a moiety (e.g., alkyl,
heteroalkyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, etc.) is described as "optionally
substituted" it is meant that the group optionally has
from one to four, alternatively from one to three,
alternatively one or two, independently selected
non-hydrogen substituents. Suitable substituents
include, without limitation, halo, hydroxy, oxo (e.g.,
an annular -CH- substituted with oxo is -C(O)-) nitro,
halohydrocarbyl, hydrocarbyl, alkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, aralkyl, alkoxy,
aryloxy, amino, acylamino, alkylcarbamoyl,
arylcarbamoyl, aminoalkyl, acyl, carboxy,
hydroxyalkyl, alkanesulfonyl, arenesulfonyl,
alkanesulfonamido, arenesulfonamido,
aralkylsulfonamido, alkylcarbonyl, acyloxy, cyano, and
ureido groups. Examples of substituents, which are
themselves not further substituted (unless expressly
stated otherwise) are:(a) halo, cyano, oxo, carboxy,
formyl, nitro, amino, amidino, guanidino, (b) C
-C5alkyl or alkenyl or arylalkyl imino, carbamoyl,
azido, carboxamido, mercapto, hydroxy, hydroxyalkyl,
alkylaryl, arylalkyl, Ci-C 8alkyl, Q-Csalkenyl,
Ci-Cgalkoxy, Ci-Csalkyamino, C|-Csalkoxycarbonyl,
aryloxycarbonyl, C2- Csacyl, C2-C8acylamino,
C]-C8alkylthio, arylalkylthio, arylthio, Ci-
Csalkylsulfmyl, arylalkylsulfinyl, arylsulfinyl,
Ci-Csalkylsulfonyl, arylalkylsulfonyl, arylsulfonyl,
Co-C N-alkyl carbamoyl, C2-Ci 5N Ndialkylcarbamoyl,
C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether,
aryl, aryl fused to a cycloalkyl or heterocycle or
another aryl ring, C3-C7heterocycle, C5- Ci5heteroaryl
or any of these rings fused or spiro-fused to a
cycloalkyl, heterocyclyl, or aryl, wherein each of the
foregoing is further optionally substituted with one
more moieties listed in (a), above; and (c)
-(CR32R33VNR 30R3 1, wherein s is from 0 (in which
case the nitrogen is directly bonded to the moiety
that is substituted) to 6, R32 and R33 are each
independently hydrogen, halo, hydroxyl or C]-C4alkyl,
and R30 and R3 1 are each independently hydrogen,
cyano, oxo, hydroxyl, Ci- Cgalkyl, Ci-Qheteroalkyl,
Q-Cgalkenyl, carboxamido, Q-Csalkylcarboxamido,
carboxamido-Ci-Csalkyl, amidino, C2-Cghydroxyalkyl, Q
- C3alkylaryl, aryl-Ci-C 3alkyl, Ci-C
3alkylheteroaryl, heteroaryl-Ci-C 3alkyl, Ci-C
3alkylheterocyclyl, heterocyclyl-C -C3alkyl
cycloalkyl-Ci-C 3alkyl, C2-C8alkoxy, C2-C8alkoxy-Ci-C
4alkyl, Ci- Cgalkoxycarbonyl, aryloxycarbonyl, aryl-C
-C alkoxycarbonyl, heteroaryloxycarbonyl,
heteroaryl-Ci-Csalkoxycarbonyl, d-Qacyl, Co-
Cgalkyl-carbonyl, aryl-Co-Csalkyl-carbonyl,
heteroaryl-Co-Cgalkyl-carbonyl,
cycloalkyl-Co-Csalkyl-carbonyl,
Co-Cgalkyl-NH-carbonyl, aryl-Co-Cgalkyl- NH-carbonyl,
heteroaryl-Co-Csalkyl-NH-carbonyl,
cycloalkyl-Co-Cgalkyl- NH-carbonyl,
Co-Cgalkyl-O-carbonyl, aryl-Co-Cgalkyl-O-carbonyl,
heteroaryl-Co-Cgalkyl-O-carbonyl,
cycloalkyl-Co-Csalkyl-O-carbonyl, Ci- Cgalkylsulfonyl,
arylalkylsulfonyl, arylsulfonyl,
heteroarylalkylsulfonyl, heteroarylsulfonyl,
Ci-Csalkyl-NH-sulfonyl, arylalkyl-NH-sulfonyl, aryl-
NH-sulfonyl, heteroarylalkyl-NH-sulfonyl,
heteroaryl-NH-sulfonyl aroyl, aryl, cycloalkyl,
heterocyclyl, heteroaryl, aryl-Ci-C 3alkyl-,
cycloalkyl-Ci- C alkyl-, heterocyclyl-Ci-Csalkyl-,
heteroaryl-Ci-Csalkyl-, or protectinggroup, wherein
each of the foregoing is further optionally
substituted with one more moieties listed in (a),
above; or R30 and R3 1 taken together with the N to
which they are attached form a heterocyclyl or
heteroaryl, each of which is optionally substituted
with from 1 to 3 substituents selected from the group
consisting of (a) above, a protecting group, and
(X30-Y3 1-), wherein said heterocyclyl may also be
bridged (forming a bicyclic moiety with a methylene,
ethylene or propylene bridge); wherein X30 is selected
from the group consisting of Q-Cgalkyl, C2-Csalkenyl-,
C - C8alkynyl-, -Co-C3alkyl-C2-C8alkenyl-Co-C3alkyl,
C0-C3alkyl-C2-C8alkynyl- C0-C3alkyl, Co-C3alkyl-0-Co-C
3alkyl-, HO-C0-C3alkyl-, C0-C4alkyl-N(R 30)-
Co-C3alkyl-, N(R3O)(R3 1)-Co-C3alkyl-, N(R3O)(R3
1)-Co-C3alkenyl-, N(R30)(R3 1)-Co-C3alkynyl-,
(N(R30)(R3 1))2-C=N-, Co-C3alkyl-S(0)o -2-Co-
C3alkyl-, CF3-Co-C3alkyl-, Ci-Csheteroalkyl, aryl,
cycloalkyl, heterocyclyl, heteroaryl, aryl-Ci-C
3alkyl-, cycloalkyl-Ci-C alkyl-, heterocyclyl-d-
C3alkyl-, heteroaryl-Ci-C 3alkyl-, N(R30)(R3
1)-heterocyclyl-Ci-C 3alkyl-, wherein the aryl,
cycloalkyl, heteroaryl and heterocycyl are optionally
substituted with from 1 to 3 substituents from (a);
and Y3 1 is selected from the group consisting of a
direct bond, -O-, -N(R30)-, -C(O)-, -OC(O)-, -C(O)-O-,
-N(R30)-C(O)-, -C(O)-N(R 30)-, -N(R30)-C(S)-, -C(S)-
N(R30)-, -N(R30)-C(O)-N(R 3 1)-, -N(R30)-C(NR30)-N(R3
1)-, -N(R30)-C(NR3 1)-, -C(NR3 1)-N(R30)-,
-N(R30)-C(S)-N(R 3 1)-, -N(R30)-C(O)-O-, -OC(O)- N(R3
1)-, -N(R30)-C(S)-O-, -0-C(S)-N(R 3 1)-, -S(O)0-2-,
-SO2N(R3 1)-, -N(R3 1)- SO2- and -N(R30)-SO2N(R3 1)- A
moiety that is substituted is one in which one or more
(for example one to four, alternatively from one to
three and alternatively one or two), hydrogens have
been independently replaced with another chemical
substituent. As a non-limiting example, substituted
phenyls include 2-flurophenyl, 3,4-dichlorophenyl,
3-chloro-4-fluoro-phenyl, 2- fluoro-3-propylphenyl. As
another non-limiting example, substituted n-octyls
include 2,4- dimethyl-5-ethyl-octyl and
3-cyclopentyl-octyl. Included within this definition
are methylenes (-CH2-) substituted with oxygen to form
carbonyl -CO-. When there are two optional
substituents bonded to adjacent atoms of a ring
structure, such as for example a phenyl, thiophenyl,
or pyridinyl, the substituents, together with the
atoms to which they are bonded, optionally form a 5-
or 6- membered cycloalkyl or heterocycle having 1, 2,
or 3 annular heteroatoms.In some embodiments, a
hydrocarbyl, heteroalkyl, heterocyclic and/or aryl
group is unsubstituted. In some embodiments, a
hydrocarbyl, heteroalkyl, heterocyclic and/or aryl
group is substituted with from 1 to 3 independently
selected substituents. Examples of substituents on
alkyl groups include, but are not limited to,
hydroxyl, halogen (e g., a single halogen substituent
or multiple halo substituents, in the latter case,
groups such as CF or an alkyl group bearing Cl ), oxo,
cyano, nitro, alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, heterocycle, aryl, -ORa, -SRa,
-S(=O)Re, -S(=O)2Re, -P(=O)2Re, - S(=O)2ORe,
-P(=O)2ORe, -NRbRc, -NRbS(=O)2Re, -NRbP(=O)2Re,
-S(=O)2NRbRc, - P(=O)2NRbRc, -C(=O)ORe, -C(=O)Ra,
-C(=O)NRbRc, -OC(=O)Ra, -OC(=O)NRbRc, - NRbC(=O)ORe,
-NRdC(=O)NRbRc, -NRdS(=O)2NRbRc, -NRdP(=O)2NRbRc,
-NRbC(=O)Ra or - NRbP(=O)2Re, wherein Ra is hydrogen,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
heterocycle or aryl; Rb, Rc and Rd are independently
hydrogen, alkyl, cycloalkyl, heterocycle or aryl, or
said Rb and Rc together with the N to which they are
bonded optionally form a heterocycle; and Re is alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
heterocycle or aryl. In 



the aforementioned exemplary substituents, groups such
as alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
heterocycle and aryl can themselves be optionally
substituted. Examples of substituents on alkenyl and
alkynyl groups include, but are not limited to, alkyl
or substituted alkyl, as well as those groups recited
as examples of alkyl substituents Examples of
substituents on cycloalkyl groups include, but are not
limited to, nitro, cyano, alkyl or substituted alkyl,
as well as those groups recited above as examples of
alkyl substituents Other examples of substituents
include, but are not limited to, spiro-attached or
fused cyclic substituents, for example, spiro-attached
cycloalkyl, spiro-attached cycloalkenyl,
spiro-attached heterocycle (excluding heteroaryl),
fused cycloalkyl, fused cycloalkenyl, fused
heterocycle, or fused aryl, where the aforementioned
cycloalkyl, cycloalkenyl, heterocycle and aryl
substituents can themselves be optionally substituted.
Examples of substituents on cycloalkenyl groups
include, but are not limited to, nitro, cyano, alkyl
or substituted alkyl, as well as those groups recited
as examples of alkyl substituents Other examples of
substituents include, but are not limited to,
spiro-attached or fused cyclic substituents, for
examples spiro-attached cycloalkyl, spiro-attached
cycloalkenyl, spiro-attached heterocycle (excluding
heteroaryl), fused cycloalkyl, fused cycloalkenyl,
fused heterocycle, or fused aryl, where the
aforementioned cycloalkyl, cycloalkenyl, heterocycle
and aryl substituents can themselves be optionally
substituted Examples of substituents on aryl groups
include, but are not limited to, nitro, cycloalkyl or
substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, cyano, alkyl or substitutedalkyl, as
well as those groups recited above as examples of
alkyl substituents Other examples of substituents
include, but are not limited to, fused cyclic groups,
such as fused cycloalkyl, fused cycloalkenyl, fused
heterocycle, or fused aryl, where the aforementioned
cycloalky, cylcoalkenyl, heterocycle and aryl
substituents can themselves be optionally substituted
Still other examples of substituents on aryl groups
(phenyl, as a non-limiting example) include, but are
not limited to, haloalkyl and those groups recited as
examples of alkyl substituents Examples of
substituents on heterocyhc groups include, but are not
limited to, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, nitro, oxo
(i.e , =0), cyano, alkyl, substituted alkyl, as well
as those groups recited as examples of alkyl
substituents Other examples substituents on
heterocyclic groups include, but are not limited to,
spiro-attached or fused cylic substituents at any
available point or points of attachment, for example
spiroattached cycloalkyl, spiro-attached cycloalkenyl,
spiro-attached heterocycle (excluding heteroaryl) ,
fused cycloalkyl, fused cycloakenyl, fused heterocycle
and fused aryl, where the aforementioned cycloalkyl,
cycloalkenyl, heterocycle and aryl substituents can
themselves be optionally substituted In some
embodiments, a heterocyclic group is substituted on
carbon, nitrogen and/or sulfur at one or more
positions Examples of substituents on nitrogen
include, but are not limited to alkyl, aryl, aralkyl,
alkylcarbonyl, alkylsulfonyl, arylcarbonyl,
arylsulfonyl, alkoxycarbonyl, or aralkoxycarbonyl
Examples of substituents on sulfur include, but are
not limited to, oxo and alkyl In some embodiments,
nitrogen and sulfur heteroatoms may independently be
optionally oxidized and nitrogen heteroatoms may
independently be optionally quaternized In some
embodiments, substituents on png groups, such as aryl,
heteroaryl, cycloalkyl and heterocyclyl, include
halogen, alkoxy and/or alkyl In some embodiments,
substituents on alkyl groups include halogen and/or
hydroxy. A "halohydrocarbyl" as employed herein is a
hydrocarbyl moiety, in which from one to all hydrogens
have been replaced with one or more halo The term
"halogen" or "halo" as employed herein refers to
chlopne, bromine, fluorine, or iodme As herein
employed, the term "acyl" refers to an alkylcarbonyl
or arylcarbonyl substituent The term "acylamino"
refers to an amide group attached at the nitrogen atom
(i e , R-CO-NH-). The term "carbamoyl" refers to an
amide group attached at the carbonyl carbon atom (i e
, NH2-CO-) The nitrogen atom of an acylamino or
carbamoyl substituent is additionally optionally
substituted. The term "sulfonamido" refers to a
sulfonamide substituent attached by either the sulfur
or the nitrogen atom The term "amino" is meant to
include NH , alkylamino, dialkylamino (wherein each
alkyl may be the same or different), arylamino,
andcyclic amino groups. The term "ureido" as employed
herein refers to a substituted or unsubstituted urea
moiety. The term "radical" as used herein means a
chemical moiety comprising one or more unpaired
electrons. Where optional substituents are chosen from
"one or more" groups it is to be understood that this
definition includes all substituents being chosen from
within one of the specified groups or from within the
combination of all of the specified groups. In
addition, substituents on cyclic moieties (i.e.,
cycloalkyl, heterocyclyl, aryl, heteroaryl) include 5-
to 6-membered mono- and 9- to 14-membered bi-cyclic
moieties fused to the parent cyclic moiety to form a
bi- or tri-cyclic fused ring system. Substituents on
cyclic moieties also include 5- to 6-membered mono-
and 9- to 14-membered bi-cyclic moieties attached to
the parent cyclic moiety by a covalent bond to form a
bi- or tri-cyclic bi-ring system. For example, an
optionally substituted phenyl includes, but is not
limited to, the following: An "unsubstituted" moiety
(e.g., unsubstituted cycloalkyl, unsubstituted
heteroaryl, etc.) means a moiety as defined above that
does not have any optional substituents. A saturated,
partially unsaturated or unsaturated three- to
eight-membered carbocyclic ring is for example a four-
to seven-membered, alternatively a five- or
six-membered, saturated or unsaturated carbocyclic
ring. Examples of saturated or unsaturated three- to
eight-membered carbocyclic rings include phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl. A saturated or unsaturated carboxylic and
heterocyclic group may condense with another saturated
or heterocyclic group to form a bicyclic group, for
example a saturated or unsaturated nine- to
twelve-membered bicyclic carbocyclic or heterocyclic
group. Bicyclic groups include naphthyl, quinolyl,
1,2,3,4-tetrahydroquinolyl, 1,4-benzoxanyl, indanyl,
indolyl, and 1,2,3,4- tetrahydronaphthyl . When a
carbocyclic or heterocyclic group is substituted by
two Ci-C alkyl groups, the two alkyl groups may
combine together to form an alkylene chain, for
example a Ci.Cjalkylene chain. Carbocyclic or
heterocyclic groups having this crosslinked structure
include bicyclo[2.2.2]octanyl and norbornanyl.The
terms "kinase inhibitor" and "inhibitor of kinase
activity", and the like, are used to identify a
compound which is capable of interacting with a kinase
and inhibiting its enzymatic activity. The term
"inhibiting kinase enzymatic activity" is used to mean
reducing the ability of a kinase to transfer a
phosphate group from a donor molecule, such as ATP, to
a specific target molecule (substrate). For example,
the inhibition of kinase activity may be at least
about 10%. In some embodiments of the invention, such
reduction of kinase activity is at least about 25%,
alternatively at least about 50%, alternatively at
least about 75%, and alternatively at least about 90%.
In other embodiments, kinase activity is reduced by at
least 95% and alternatively by at least 99%. The IC50
value is the concentration of kinase inhibitor which
reduces the activity of a kinase to 50% of the
uninhibited enzyme. The terms "inhibitor of VEGF
receptor signaling" is used to identify a compound
having a structure as defined herein, which is capable
of interacting with a VEGF receptor and inhibiting the
activity of the VEGF receptor. In some embodiments,
such reduction of activity is at least about 50%,
alternatively at least about 75%, and alternatively at
least about 90%. In some embodiments, activity is
reduced by at least 95% and alternatively by at least
99%. The term "inhibiting effective amount" is meant
to denote a dosage sufficient to cause inhibition of
kinase activity. The amount of a compound of the
invention which constitutes an "inhibiting effective
amount" will vary depending on the compound, the
kinase, and the like. The inhibiting effective amount
can be determined routinely by one of ordinary skill
in the art. The kinase may be in a cell, which in turn
may be in a multicellular organism. The multicellular
organism may be, for example, a plant, a fungus or an
animal, for example a mammal and for example a human.
The fungus may be infecting a plant or a mammal, for 



example a human, and could therefore be located in
and/or on the plant or mammal. In an exemplary
embodiment, such inhibition is specific, i.e., the
kinase inhibitor reduces the ability of a kinase to
transfer a phosphate group from a donor molecule, such
as ATP, to a specific target molecule (substrate) at a
concentration that is lower than the concentration of
the inhibitor that is required to produce another,
unrelated biological effect. For example, the
concentration of the inhibitor required for kinase
inhibitory activity is at least 2-fold lower,
alternatively at least 5-fold lower, alternatively at
least 10-fold lower, and alternatively at least
20-fold lower than the concentration required to
produce an unrelated biological effect. Thus, the
invention provides a method for inhibiting kinase
enzymatic activity, comprising contacting the kinase
with an inhibitng effective amount of a compound or
composition according to the invention. In some
embodiments, the kinase is in an organism. Thus, the
invention provides a method for inhibiting kinase
enzymatic activity in an organism,comprising
administepng to the organism an inhibitng effective
amount of a compound or composition according to the
invention. In some embodiments, the organism is a
mammal, for example a domesticated mammal. In some
embodiments, the organism is a human. The term
"therapeutically effective amount" as employed herein
is an amount of a compound of the invention, that when
administered to a patient, elicits the desired
therapeutic effect. The therapeutic effect is
dependent upon the disease being treated and the
results desired. As such, the therapeutic effect can
be treatment of a disease-state. Further, the
therapeutic effect can be inhibition of kinase
activity. The amount of a compound of the invention
which constitutes a "therapeutically effective amount"
will vary depending on the compound, the disease state
and its severity, the age of the patient to be
treated, and the like. The therapeutically effective
amount can be determined routinely by one of ordinary
skill in the art. In some embodiments, the therapeutic
effect is inhibition of angiogenesis. The phrase
"inhibition of angiogenesis" is used to denote an
ability of a compound according to the present
invention to retard the growth of blood vessels, such
as blood vessels contacted with the inhibitor as
compared to blood vessels not contacted. In some
embodiments, angiogenesis is tumor angiogenesis. The
phrase "tumor angiogenesis" is intended to mean the
proliferation of blood vessels that penetrate into or
otherwise contact a cancerous growth, such as a tumor.
In some embodiments, angiogenesis is abnormal blood
vessel formation in the eye. In an exemplary
embodiment, angiogenesis is retarded by at least 25%
as compared to angiogenesis of non-contacted blood
vessels, alternatively at least 50%, alternatively at
least 75%, alternatively at least 90%, alternatively
at least 95%, and alternatively, at least 99%.
Alternatively, angiogenesis is inhibited by 100%
(i.e., the blood vessels do not increase in size or
number). In some embodiments, the phrase "inhibition
of angiogenesis" includes regression in the number or
size of blood vessels, as compared to non-contacted
blood vessels. Thus, a compound according to the
invention that inhibits angiogenesis may induce blood
vessel growth retardation, blood vessel growth arrest,
or induce regression of blood vessel growth. Thus, the
invention provides a method for inhibiting
angiogenesis in an animal, comprising administering to
an animal in need of such treatment a therapeutically
effective amount of a compound or composition of the
invention. In some embodiments, the animal is a
mammal, for example a domesticated mammal. In some
embodiments, the animal is a human. In some
embodiments, the therapeutic effect is treatment of an
ophthalmic disesase, disorder or condition. The phrase
"treatment of an ophthalmic disease, disorder or
condition" is intended to mean the ability of a
compound according to the present invention to treat
an exudative and/or inflammatory ophthalmic disease,
disorder or condition, a disorder related toimpaired
retinal vessel permeability and/or integrity, a
disorder related to retinal microvessel rupture
leading to focal hemorrhage, a disease of the back of
the eye, a retinal disease, or a disease of the front
of the eye, or other ophthalmic disease, disorder or
condition. In some embodiments, the ophthalmic
disease, disorder or condition includes but is not
limited to Age Related Macular Degeneration (ARMD),
exudative macular degeneration (also known as "wet" or
neovascular age-related macular degeneration
(wet-AMD), macular oedema, aged disciform macular
degeneration, cystoid macular oedema, palpebral
oedema, retinal oedema, diabetic retinopathy, Acute
Macular Neuroretinopathy, Central Serous
Choporetinopathy, chorioretinopathy, Choroidal
Neovascularization, neovascular maculopathy,
neovascular glaucoma, obstructive arterial and venous
retinopathies (e g. Retinal Venous Occlusion or
Retinal Arterial Occlusion), Central Retinal Vein
Occlusion, Disseminated Intravascular Coagulopathy,
Branch Retinal Vein Occlusion, Hypertensive Fundus
Changes, Ocular Ischemic Syndrome, Retinal Arterial
Microaneurysms, Coat's Disease, Parafoveal
Telangiectasis, Hemi-Retinal Vein Occlusion,
Papillophlebitis, Central Retinal Artery Occlusion,
Branch Retinal Artery Occlusion, Carotid Artery
Disease(CAD), Frosted Branch Angitis, Sickle Cell
Retinopathy and other Hemoglobinopathies, Angioid
Streaks, macular oedema occurring as a result of
aetiologies such as disease (e.g Diabetic Macular
Oedema), eye injury or eye surgery, retinal ischemia
or degeneration produced for example by injury, trauma
or tumours, uveitis, iritis, retinal vasculitis,
endophthalmitis, panophthalmitis, metastatic
ophthalmia, choroiditis, retinal pigment epithehtis,
conjunctivitis, cyclitis, scleptis, episcleritis,
optic neuptis, retrobulbar optic neuptis, keratitis,
blepharitis, exudative retinal detachment, corneal
ulcer, conjunctival ulcer, chronic nummular keratitis,
Thygeson keratitis, progressive Mooren's ulcer, an
ocular inflammatory disease caused by bacterial or
viral infection or by an ophthalmic operation, an
ocular inflammatory disease caused by a physical
injury to the eye, and a symptom caused by an ocular
inflammatory disease including itching, flare, oedema
and ulcer, erythema, erythema exsudativum multiforme,
erythema nodosum, erythema annulare, scleroedema,
dermatitis, angioneurotic oedema, laryngeal oedema,
glottic oedema, subglottic laryngitis, bronchitis,
rhinitis, pharyngitis, sinusitis, laryngitis or otitis
media. In some embodiments, the ophthalmic disease,
disorder or condition includes but is not limited to
age-related macular degeneration, diabetic
retinopathy, retinal edema, retinal vein occlusion,
neovascular glaucoma, retinopathy of prematurity,
pigmentary retinal degeneration, uveitis, corneal
neovascularization or proliferative vitreoretinopathy
In some embodiments, the ophthalmic disease, disorder
or condition is age-related macular degeneration,
diabetic retinopathy or retinal edema.Thus, the
invention provides a method for treating am ophthalmic
disease, disorder or condition m an animal, comprising
administering to an animal in need of such treatment a
therapeutically effective amount of a compound or
composition of the invention. In some embodiments, the
animal is a mammal, for example a domesticated mammal
In some embodiments, the animal is a human. In some
embodiments, the therapeutic effect is inhibition of
retinal neovascularization The phrase "inhibition of
retinal neovascularization" is intended to mean the
ability of a compound according to the present
invention to retard the growth of blood vessels in the
eye, for example new blood vessels originating from
retinal veins, for example, to retard the growth of
new blood vessels originating from retinal veins and
extending along the inner (vitreal) surface of the
retina In an exemplary embodiment, retinal
neovascularization is retarded by at least 25% as
compared to retinal neovascularization of
non-contacted blood vessels, alternatively at least
50%, alternatively at least 75%, alternatively at
least 90%, alternatively at least 95%, and
alternatively, at least 99%. Alternatively, retinal
neovascularization is inhibited by 100% (i e., the
blood vessels do not increase in size or number). In
some embodiments, the phrase "inhibition of retinal
neovascularization" includes regression in the number
or size of blood vessels, as compared to non-contacted
blood vessels. Thus, a compound according to the
invention that inhibits retinal neovascularization may
induce blood vessel growth retardation, blood vessel
growth arrest, or induce regression of blood vessel
growth. Thus, the invention provides a method for
inhibiting retinal neovascularization in an animal,
comppsing administering to an animal in need of such
treatment a therapeutically effective amount of a
compound or composition of the invention In some
embodiments, the animal is a mammal, for example a
domesticated mammal In some embodiments, the animal is
a human In some embodiments, the therapeutic effect is
inhibition of cell proliferation The phrase 



"inhibition of cell proliferation" is used to denote
an ability of a compound according to the present
invention to retard the growth of cells contacted with
the inhibitor as compared to cells not contacted. An
assessment of cell proliferation can be made by
counting contacted and noncontacted cells using a
Coulter Cell Counter (Coulter, Miami, FIa.) or a
hemacytometer. Where the cells are in a solid growth
(e.g , a solid tumor or organ), such an assessment of
cell proliferation can be made by measupng the growth
with calipers or comparing the size of the growth of
contacted cells with non-contacted cells In an
exemplary embodiment, growth of cells contacted with
the inhibitor is retarded by at least 25% as compared
to growth of non-contacted cells, alternatively at
least 50%,alternatively at least 75%, alternatively at
least 90%, alternatively at least 95%, and
alternatively, at least 99%. Alternatively, cell
proliferation is inhibited by 100% (i.e., the
contacted cells do not increase in number). In some
embodiments, the phrase "inhibition cell
proliferation" includes a reduction in the number or
size of contacted cells, as compared to noncontacted
cells. Thus, a compound according to the invention
that inhibits cell proliferation in a contacted cell
may induce the contacted cell to undergo growth
retardation, to undergo growth arrest, to undergo
programmed cell death (i.e , to apoptose), or to
undergo necrotic cell death. In some embodiments, the
contacted cell is a neoplastic cell. The term
"neoplastic cell" is used to denote a cell that shows
aberrant cell growth. In some embodiments, the
aberrant cell growth of a neoplastic cell is increased
cell growth. A neoplastic cell may be a hyperplastic
cell, a cell that shows a lack of contact inhibition
of growth in vitro, a benign tumor cell that is
incapable of metastasis in vivo, or a cancer cell that
is capable of metastasis in vivo and that may recur
after attempted removal. The term "tumorigenesis" is
used to denote the induction of cell proliferation
that leads to the development of a neoplastic growth.
In some embodiments, the contacted cell is in an
animal Thus, the invention provides a method for
treating a cell proliferative disease or condition in
an animal, comppsing administering to an animal in
need of such treatment a therapeutically effective
amount of a compound or composition of the invention.
In some embodiments, the animal is a mammal, for
example a domesticated mammal. In some embodiments,
the animal is a human. The term "cell proliferative
disease or condition" is meant to refer to any
condition characterized by aberrant cell growth, such
as abnormally increased cellular proliferation.
Examples of such cell proliferative diseases or
conditions amenable to inhibition and treatment
include, but are not limited to, cancer. Examples of
particular types of cancer include, but are not
limited to, breat cancer, lung cancer, colon cancer,
rectal cancer, bladder cancer, prostate cancer
leukemia and renal cancer. In some embodiments, the
invention provides a method for inhibiting neoplastic
cell proliferation in an animal comppsing
administering to an animal having at least one
neoplastic cell present in its body a therapeutically
effective amount of a compound of the invention or a
composition thereof. The term "patient" as employed
herein for the purposes of the present invention
includes humans and other animals, for example
mammals, and other organisms. Thus the compounds,
compositions and methods of the present invention are
applicable to both human therapy and veterinary
applications. In some embodiments the patient is a
mammal, for example a human. The terms "treating",
"treatment", or the like, as used herein covers the
treatment of a disease-state in an organism, and
includes at least one of: (i) preventing the
disease-state from occurring, in particular, when such
animal is predisposed to the disease-state but has not
yetbeen diagnosed as having it; (n) inhibiting the
disease-state, i e , partially or completely arresting
its development; (in) relieving the disease-state, i.e
, causing regression of symptoms of the disease-state,
or ameliorating a symptom of the disease; and (iv)
reversal or regression of the disease-state, such as
eliminating or cupng of the disease In some
embodiments of the present invention the organism is
an animal, for example a mammal, for example a
primate, for example a human. As is known in the art,
adjustments for systemic versus localized delivery,
age, body weight, general health, sex, diet, time of
administration, drug interaction, the seventy of the
condition, etc , may be necessary, and will be
ascertamable with routine expepmentation by one of
ordinary skill in the art In some embodiments, the
terms "treating", "treatment", or the like, as used
herein covers the treatment of a disease-state in an
organism and includes at least one of (11), (in) and
(iv) above. Administration for non-opthalmic diseases,
disorders or conditions may be by any route,
including, without limitation, parenteral, oral,
sublingual, transdermal, topical, intranasal,
intratracheal, or intrarectal In some embodiments,
compounds of the invention are administered
intravenously in a hospital setting In some
embodiments, administration may be by the oral route
Examples of routes of administration for ophthalmic
diseases, disorders and conditions include but are not
limited to, systemic, pepocular, retrobulbar,
intracanalicular, intravitral injection, topical (for
example, eye drops), subconjunctival injection,
subtenon, transcleral, intracameral, subretinal,
electroporation, and sustained-release implant. Other
routes of administration other injection sites or
other forms of administration for ophthalmic
situations will be known or contemplated by one
skilled in the art and are intended to be within the
scope of the present invention In some embodiments of
the present invention, routes of administration for
ophthalmic diseases, disorders and conditions include
topical, subconjunctival injection, mtravitreal
injection, or other ocular routes, systemically, or
other methods known to one skilled in the art to a
patient following ocular surgery. In some other
embodiments of the present invention, routes of
administration for ophthalmic diseases, disorders and
conditions include topical, mtravitreal, transcleral,
pepocular, conjunctival, subtenon, intracameral,
subretinal, subconjunctival, retrobulbar, or
intracanalicular. In some embodiments of the present
invention, routes of administration for ophthalmic
diseases, disorders and conditions include topical
administration (for example, eye drops), systemic
administration (for example, oral or intravenous),
subconjunctival injection, pepocular injection,
mtravitreal injection, and surgical implantIn some
embodiments of the present invention, routes of
administration for ophthalmic diseases, disorders and
conditions include intravitreal injection, pepocular
injection, and sustained-release implant In some
embodiments of the present invention, an intraocular
injection may be into the vitreous (intravitreal),
under the conjunctiva (subconjunctival), behind the
eye (retrobulbar), into the sclera, under the Capsule
of Tenon (sub-Tenon), or may be in a depot form. The
compounds of the present invention form salts which
are also within the scope of this invention Reference
to a compound of the invention, for example a compound
of Formula (I), herein is understood to include
reference to salts thereof, unless otherwise
indicated. The term "salt(s)", as employed herein,
denotes acidic and/or basic salts formed with
inorganic and/or organic acids and bases In addition,
when a compound of the present invention contains both
a basic moiety, such as but not limited to a pyridine
or imidazole, and an acidic moiety such as but not
limited to a carboxyhc acid, zwittepons ("inner
salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable
(i.e., non-toxic (exhibiting minimal or no undesired
toxicological effects), physiologically acceptable)
salts are preferred, although other salts are also
useful, e.g , in isolation or purification steps which
may be employed during preparation. Salts of the
compounds of the invention may be formed, for example,
by reacting a compound of the present invention with
an amount of acid or base, such as an equivalent
amount, in a medium such as one in which the salts
precipitates or in an aqueous medium followed by
lyophihzation. The compounds of the present invention
which contain a basic moiety, such as but not limited
to an amine or a pyridine or imidazole png, may form
salts with a vapety of organic and inorganic acids.
Examples of acid addition salts include acetates (such
as those formed with acetic acid or tphaloacetic acid,
for example, tpfluoroacetic acid), adipates,
alginates, ascorbates, aspartates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates,
citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates,
glucoheptanoates, glycerophosphates, hemisulfates,
heptanoates, hexanoates, hydrochlorides,
hydrobromides, hydroiodides, hydroxyethanesulfanotes
(e.g., 2- 



hydroxyethanesulfonates), lactates, maleates,
methanesulfonates, naphthalenesulfonates (e g , 2-
naphthalenesulfonates), nicotinates, nitrates,
oxalates, pectinates, persulfates, phenylpropionates
(e.g., 3-phenylpropionates), phosphates, picrates,
pivalates, propionates, salicylates, succinates,
sulfates (such as those formed with sulfuric acid),
sulfonates, tartrates, thiocyanates, toluenesulfonates
such as tosylates, undecanoates, and the like The
compounds of the present invention which contain an
acidic moiety, such as but not limited to a carboxyhc
acid, may form salts with a vapety of organic and
inorganic bases.Examples of basic salts include
ammonium salts, alkali metal salts such as sodium,
lithium and potassium salts, alkaline earth metal
salts such as calcium and magnesium salts, salts with
organic bases (for example, organic amines) such as
benzathines, dicyclohexylamines, hydrabamines (formed
with N,N-bis(dehydroabietyl) ethylenediamine),
N-methyl-Dglucamines, N-methyl-D-glycamides, t-butyl
amines, and salts with amino acids such as arginine,
lysine and the like Basic nitrogen-containing groups
may be quaternized with agents such as lower alkyl
hahdes (e.g methyl, ethyl, propyl and butyl chlopdes,
bromides and iodides), dialkyl sulfates (e.g.
dimethyl, diethyl, dibuty and diamyl sulfates), long
chain hahdes (e g. decyl, lauryl, mypstyl and stearyl
chlopdes, bromides and iodides), aralkyl hahdes (e g
benzyl and phenethyl bromides), and others As used
herein, the term "pharmaceutically acceptable salts"
is intended to mean salts that retain the desired
biological activity of the above-identified compounds
and exhibit minimal or no undesired toxicological
effects Examples of such salts include, but are not
limited to, salts formed with inorganic acids (for
example, hydrochlo pc acid, hydrobromic acid, sulfuric
acid, phospho pc acid, nitpc acid, and the like), and
salts formed with organic acids such as acetic acid,
oxalic acid, tartaric acid, succinic acid, malic acid,
ascorbic acid, benzoic acid, tannic acid, palmoic
acid, algmic acid, polyglutamic acid,
naphthalenesulfonic acid, naphthalenedisulfonic acid,
methanesulfonic acid, p-toluenesulfonic acid and
polygalacturonic acid. Other salts include
pharmaceutically acceptable quaternary salts known by
those skilled in the art, which specifically include
the quaternary ammonium salt of the formula --NR+Z-,
wherein R is hydrogen, alkyl, or benzyl, and Z is a
countepon, including chlopde, bromide, iodide,
-O-alkyl, toluenesulfonate, methylsulfonate,
sulfonate, phosphate, or carboxylate (such as
benzoate, succinate, acetate, glycolate, maleate,
malate, citrate, tartrate, ascorbate, benzoate,
cinnamoate, mandeloate, benzyloate, and
diphenylacetate). Another aspect of the invention
provides compositions comppsing a compound according
to the present invention For example, in some
embodiments of the invention, a composition comppses a
compound, N-oxide, hydrate, solvate, pharmaceutically
acceptable salt, complex or prodrug of a compound
according to the present invention present in at least
about 30% enantiomeric or diastereome pc excess In
some embodiments of the invention, the compound,
N-oxide, hydrates, solvate, pharmaceutically
acceptable salt, complex or prodrug is present in at
least about 50%, at least about 80%, or even at least
about 90% enantiomeric or diastereome pc excess In
some embodiments of the invention, the compound,
N-oxide, hydrate, solvate, pharmaceutically acceptable
salt, complex or prodrug is present in at least about
95%, alternatively at least about 98% and
alternatively at least about 99% enantiomepc or
diastereome pc excess In other embodiments of the
invention, a compound, N-oxide, hydrate,solvate,
pharmaceutically acceptable salt, complex or prodrug
is present as a substantially racemic mixture. Some
compounds of the invention may have chiral centers
and/or geometric isomenc centers (E- and Z- isomers),
and it is to be understood that the invention
encompasses all such optical, enantiomeric,
diastereoisomeric and geometric isomers. The invention
also comprises all tautomeric forms of the compounds
disclosed herein. Where compounds of the invention
include chiral centers, the invention encompasses the
enantiomerically and/or diasteromerically pure isomers
of such compounds, the enantiomerically and/or
diastereomerically enriched mixtures of such
compounds, and the racemic and scalemic mixtures of
such compounds. For example, a composition may include
a mixture of enantiomers or diastereomers of a
compound of Formula (I) in at least about 30%
diastereomeric or enantiomeric excess. In some
embodiments of the invention, the compound is present
in at least about 50% enantiomeric or diastereomeric
excess, in at least about 80% enantiomeric or
diastereomeric excess, or even in at least about 90%
enantiomeric or diastereomeric excess. In some
embodiments of the invention, the compound is present
in at least about 95%, alternatively in at least about
98% enantiomeric or diastereomeric excess, and
alternatively in at least about 99% enantiomepc or
diastereomeric excess. The chiral centers of the
present invention may have the S or R configuration.
The racemic forms can be resolved by physical methods,
such as, for example, fractional crystallization,
separation or crystallization of diastereomeric
derivates or separation by chiral column
chromatography. The individual optical isomers can be
obtained either starting from chiral
precursors/intermediates or from the racemates by any
suitable method, including without limitation,
conventional methods, such as, for example, salt
formation with an optically active acid followed by
crystallization. The present invention also includes
prodrugs of compounds of the invention. The term
"prodrug" is intended to represent a compound
covalently bonded to a carrier, which prodrug is
capable of releasing the active ingredient when the
prodrug is administered to a mammalian subject.
Release of the active ingredient occurs in vivo.
Prodrugs can be prepared by techniques known to one
skilled in the art. These techniques generally modify
appropriate functional groups in a given compound.
These modified functional groups however regenerate
opginal functional groups by routine manipulation or
in vivo. Prodrugs of compounds of the invention
include compounds wherein a hydroxy, amino,
carboxylic, or a similar group is modified. Examples
of prodrugs include, but are not limited to esters
(e.g., acetate, formate, and benzoate depvatives),
carbamates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy or amino functionalgroups in compounds of the
present invention), amides (e.g.,
trifluoroacetylamino, acetylamino, and the like), and
the like. The compounds of the invention may be
administered, for example, as is or as a prodrug, for
example in the form of an in vivo hydrolyzable ester
or in vivo hydrolyzable amide. An in vivo hydrolyzable
ester of a compound of the invention containing
carboxy or hydroxy group is, for example, a
pharmaceutically acceptable ester which is hydrolyzed
in the human or animal body to produce the parent acid
or alcohol. Suitable pharmaceutically acceptable
esters for carboxy include Ci-C alkoxymethyl esters
{e.g., methoxymethyl), Ci-Cealkanoyloxymethyl esters
{e.g., for example pivaloyloxymethyl), phthalidyl
esters, C3-C8cycloalkoxycarbonyloxy- Ci-C alkyl esters
{eg , 1-cyclohexylcarbonyloxyethyl);
l,3-dioxolen-2-onylmethyl esters {e.g.,
5-methyl-l,3-dioxolen-2-onylmethyl; and Ci-C
alkoxycarbonyloxyethyl esters {e.g., 1-
methoxycarbonyloxyethyl) and may be formed at any
appropriate carboxy group in the compounds of this
invention. An in vivo hydrolyzable ester of a compound
of the invention containing a hydroxy group includes
inorganic esters such as phosphate esters and
a-acyloxyalkyl ethers and related compounds which as a
result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group. Examples
of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2- dimethylpropionyloxy-methoxy. A selection of in
vivo hydrolyzable ester forming groups for hydroxy
include alkanoyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl, alkoxycarbonyl
(to give alkyl carbonate esters), dialkylcarbamoyl and
N-(N Ndialkylaminoethyl)- N-alkylcarbamoyl (to give
carbamates), N,N-dialkylaminoacetyl and carboxyacetyl.
Examples of substituents on benzoyl include morpholino
and piperazino linked from a ring nitrogen atom via a
methylene group to the 3- or 4- position of the
benzoyl ring. A suitable value for an in vivo
hydrolyzable amide of a compound of the invention
containing a carboxy group is, for example, a TV-Ci-C
alkyl or N,N-di-Ci-C 6alkyl amide such as N-methyl,
N-ethyl, N-propyl, /V,N-dimethyl, N-ethyl- N-methyl or
N,N-diethyl amide. Upon administration to a subject,
the prodrug undergoes chemical conversion by metabolic
or chemical processes to yield a compound of the
present invention, for example, a salt and/or solvate
thereof. Solvates of the compounds of the present
invention include, for example, hydrates. Throughout
the specification, embodiments of one or more chemical
substituents are 



identified. Also encompassed are combinations of
various embodiments. For example, the invention
describes some embodiments of D in the compounds and
describes some embodiments of group G. Thus, as an
example, also contemplated as within the scope of
theinvention are compounds in which examples of D are
as described and in which examples of group G are as
described. Compounds According to one embodiment, the
invention provides compounds of Formula (I): D M (I)
including N-oxides, hydrates, solvates,
pharmaceutically acceptable salts, prodrugs and
complexes thereof, and racemic and scalemic mixtures,
diastereomers and enantiomers thereof, wherein, D is
selected from the group consisting of an aromatic,
heteroaromatic, cycloalkyl or heterocyclic ring
system, each of which is optionally substituted with 1
to 5 independently selected R38; M is an optionally
substituted fused heterocyclic moiety; Z is -O-; Ar is
a 5 to 7 membered aromatic ring system, which is
optionally substituted with 0 to 4 R2 groups; and G is
a group B-L-T, wherein B is -N(R 13 )- or -C(=S)-; L
is selected from the group consisting of -C(O)N(R 13
)-, -C(=O)C 0-Cialkyl-C(=O)N(R 13)-, and -C(=0)-,
wherein an alkyl group of the aforementioned L group
is optionally substituted; and T is selected from the
group consisting of -Co-Csalkyl, -Q-Csalkyl-Q,
-O-Co-Csalkyl-Q, -OCo- C5alkyl, -C(=S)-N(R
13)-C0-C5alkyl-Q, -C0-C5alkyl-S(O) 2-Q, and -C(=S)-N(R
13)-C0. Csalkyl, wherein each Co-Csalkyl is optionally
substituted; wherein each R is independently selected
from the group consisting of halo, optionally
substituted C1- C alkyl, -Co-C6alkyl-(optionally
substituted heterocycle), optionally substituted -C2-
C <alkenyl=N-heterocycle-Ci-C 6alkyl, optionally
substituted -CH=N-heterocycle, - (CH2),NR39(CH2)nR36,
-C(O)(CH2) )NR39(CH2)nR36,
-(CH2),NR39(CH2)1[O(CH2)1]x(CH2)JR99,
-(CH2)INR39C(O)(CH 2),O(CH 2),OR3,
-(CH2)INR39(CH2),(CHXNH 2)(COOH), - (CH2 1NR39CH(CH
3)(CH2), 9 and -(CH2)jNR39(CH2)jCOOH; wherein each j
is an integer independently ranging from Oto 4,
alternatively 1-2,n is an integer ranging from Oto 6,
x is an integer ranging from 0-6, alternatively 2-3,
each i is independently 2 or 3, and the -(CH2)n-
moieties of the foregoing R38 groups are optionally
substituted with Cj-C6 alkyl; R36 is H or
-(CH2)n3OR37; wherein n3 is an integer ranging from 0
to 6; with the proviso that when R36 and R39 are both
attached to the same nitrogen, then R36 and R39 are
not both bonded to the nitrogen directly through an
oxygen; each R37 is independently selected from H,
Ci-C6 alkyl, -(CH2)nO(CH2)aO-Ci-C6alkyl, -
(CH2)nCH(NH)(CH2)nO-Ci-C6alkyl, -(CH2) CH(NH)(CH2)
C1-C6alkyl, -(CH2)nO(CH2)aOC 3-Ci 0cycloalkyl,
-(CH2)nCH(NH)(CH2)nO-C3-Ciocycloalkyl and -
(CH2)nCH(NH)(CH2)nC3-Ciocycloalkyl, wherein each n is
an integer independently ranging from 0 to 6 and a is
an integer ranging from 2 to 6, wherein the alkyl and
cycloalkyl moieties of the foregoing R groups are
optionally substituted by one or more independently
selected substituents; R39 is selected from the group
consisting of H, C,-C 6 alkyl, -SO2-C -C6alkyl,
-C(O)-Ci-C6 alkyl, -C(O)O-C, -C6alkyl, -C(O)-C
,-C6alkyl-NR3R3, -d-Cealkyl-O-Ci-Cealkyl, - C(0)(CH
2)o-4q (CH2)i-4q C -C6alkyl, -C(O)-C i-C6alkyl-OH,
-C(O)-CF3 and - C(O)CH[CH(Ci-C 6alkyl)2]NR3R3 and a
protecting group used to protect secondary amino
groups with the proviso that when R and R are both
attached to the same nitrogen, then R36 and R39 are
not both bonded to the nitrogen directly through an
oxygen; R99 at each occurrence is independently -H,
-NH or -OR3; R2 at each occurrence is independently
selected from -H and halogen; each R3 is independently
selected from the group consisting of -H and R4; R4 is
(C,-C6)alkyl; each R13 is independently selected from
the group consisting of -H, -C(O)NR3R3 and Ci-C alkyl;
Q is a three - to ten-membered ring system, optionally
substituted with between zero and four of R20; and
each R20 is independently selected from the group
consisting of -H, halogen, trihalomethyl, - OR3,
-S(O)0 2R3, -S(O)2NR3R3, -C(O)OR3, -C(O)NR3R3,
-(CH2)0-5(heteroaryl), C1-C6 alkyl, -(CH2)nP(=O)(Ci-C
6alkyl)2, wherein n is an integer ranging from Oto 6,
and the heteroaryl and Ci-C alkyl are optionally
substituted.In some embodiments of the compounds
according to the present invention D is an aromatic or
heteroaromatic ring system, each of which is
substituted with 1 or 2 independently selected R38
groups. In some embodiments according to the present
invention, D is a 5- or 6-membered 38 heteroaromatic
ring system, each of which is substituted with 1 or 2
independently selected R groups. In some embodiments
according to the present invention, D is a 6-membered
aromatic or 6-membered heteroaromatic ring system,
each of which is substituted with 1 or 2 independently
selected R38 groups. In some embodiments according to
the present invention, D is a 6-membered aromatic ring
system, substituted with 1 or 2 independently selected
R38 groups. In some embodiments according to the
present invention, D is a 6-membered heteroaromatic
ring system, substituted with 1 or 2 independently
selected R38 groups. In some embodiments according to
the present invention, D is a 5-membered
heteroaromatic ring system, substituted with 1 or 2
independently selected R38 groups. In some embodiments
of the present invention, D is selected from the group
consisting of wherein the members of said group are
substituted with 1 or 2 independently selected R38
groups. In some embodiments of the present invention,
D is selected from the group consisting ofwherein the
members of said group are substituted with 1 or 2
independently selected R38 groups. In some embodiments
according to the present invention, D is substituted
with one R group. In some embodiments of the present
invention, D is phenyl, pyridyl, imidazolyl or
tetrahydropyridyl, each of which is substituted with 1
or 2 independently selected R groups. In some
embodiments according to the present invention, R38 is
In some embodiments according to the present
invention, D is phenyl, substituted with 1 R38 groups.
In some embodiments according to the present
invention, D is pyridyl, substituted with 1 or 2
independently selected R38 groups. In some embodiments
according to the present invention, D is pyridyl,
substituted with one R38. In some embodiments
according to the present invention, D is imidazolyl,
substituted with one or two R38. In some embodiments
according to the present invention, D is imidazolyl,
substituted with two R38. In some embodiments of the
present invention, D is tetrahydropyridyl substituted
with 1 R38 group. In some embodiments of the present
invention, each R38 is independently selected from 



the group consisting of Ci-C 6 alkyl,
-(CH2)jNR39(CH2)j(CH)(NH2)(COOH), -
(CH2)jNR39(CH2)jCOOH,
-(CH2)INR39(CH2)1[O(CH2),]X(CH2),R99,
-(CH2)jNR39(CH2)nR36 and - Co-C alkyl-(optionally
substituted heterocycle). In some embodiments of the
present invention each R38 is independently selected
from the group consisting of C1-C6 alkyl,
-(CH2)lNR39(CH2)1[O(CH2)1]c(CH2)jR99, and -
(CH2),NR39(CH2)nR36.In some embodiments of the present
invention, each R38 is independently -
(CH2)JNR39(CH2)1[O(CH2),]X(CH2)JR99 or
-(CH2),NR39(CH2)nR36. In some embodiments of the
present invention, R38 is -(CH2),NR39(CH2)nR36,
wherein j is 1 and n is 2. In some embodiments of the
present invention R38 is -(CH2)NR39(CH2)2OCH3. In some
embodiments of the present invention, R38 is -
(CH2)JNR39(CH2)1[O(CH2)1]X(CH2))R99. In some
embodiments of the present invention, R38 is -
(CH2)lNR39(CH2)1[O(CH2)1]c(CH2)JR99, wherein j is 1, i
is 2, and x is 2 or 3. In some embodiments of the
present invention, D is pyridyl subsituted with one -
(CH2)jNR39(CH2)nR36, alternatively one
-(CH2),NR39(CH2)nR36, wherein j is 1 and n is 2. In
some embodiments of the present invention, D is
pyridyl substituted with one -
(CH2),NR39(CH2)I[O(CH2)1]X(CH2)JR99, alternatively one
- (CH2)1NR39(CH2)1[O(CH2)1]c(CH2)jOMe, wherein j is 1,
i is 2, and x is 2 or 3. In some embodiments of the
present invention, D is pyridyl substituted with one -
(CH2),NR39(CH2)j(CH)(NH 2)(COOH). In some embodiments
of the present invention, D is pyridyl substituted by
one -Co- C6alkyl-(optionally substituted heterocycle),
for example -Co-C6alkyl-(heterocycle substituted with
one oxo). In some embodiments of the present
invention, D is pyridyl subsittuted with one -
(CH2)jNR39(CH2)jCOOH. In some embodiments of the
present invention, D is pyridyl substituted with one -
(CH2)INR39C(O)(CH2)JO(CH2)IOR3. In some embodiments of
the present invention D is tetrahydropyridyl
substituted with one optionally substituted
-CH=N-heterocycle. In some embodiments of the present
invention D is tetrahydropyridyl substituted with one
-C(O)(CH 2),NR39(CH2)nR36 . In some embodiments of the
present invention D is imidazolyl subsituted with one
Ci- C6alkyl and one -(CH2),NR39(CH2)nR36. In some
embodiments of the present invention, D is phenyl
substituted with one -
(CH2)JNR39(CH2),[O(CH2)1]X(CH2),R99. In some
embodiments of the present invention, R39 is selected
from the group consisting ofH, -C(O)-C-C 6 alkyl (for
example, -C(O)-Me), -C(O)-O-Ci-C 6 alkyl, -C(O)-C
,-C6alkyl- NH2, -SO2-Me, -C(O)(CH 2)0-4q (CH2)M
OC1-C6alkyl and -C(O)CH[CH(Ci-C 6alkyl)2]NR3R3.In
another embodiment of the present invention, R is
selected from the group consisting ofH, -C(O)-Me,
-C(O)(CH2)O(CHz)2OC1alkyl and -C(O)CH(CHMe2)NH2. In
some embodiments of the present invention, R39 is H or
-C(O)-Me. In some embodiments of the present
invention, R39 is H. In some embodiments of the
present invention R36 is -OMe. In some embodiments of
the present invention, R is -OMe. In some embodiments
of the present invention, M is wherein * represents
the point of attachment to D; and t represents the
point of attachment to Z. In some embodiments of the
present invention, Ar is selected from the group
consisting of phenyl, pyrazine, pyridazine, pryimidine
and pyridine, wherein each of said phenyl, pyrazine,
pyridazine, pryimidine and pyridine is optionally
substituted with Oto 4 R groups. In some embodiments
of the present invention, Ar is phenyl, optionally
substituted with O to 4 R groups, alternatively with 1
or 2 R groups, alternatively with O, 1 or 2 halo. In
some embodiments of the present invention, Ar is
phenyl substituted with one halo, for example one F.
In some embodiments of the present invention, G is
selected from the group consisting of In some
embodiments of the present invention, G is selected
from the group consisting ofIn some embodiments of the
present invention, G is selected from the group
consisting of In some embodiments of the present
invention, Q is selected from the group consisting of
phenyl, cyclopropyl, isoxazolyl, cyclohexyl,
thiazolyl, tetrahydrofuran, pyrazolyl, cyclobutyl and
cyclopentyl, optionally substituted with between zero
and two R20. In some embodiments of the present
invention, Q is phenyl, optionally substituted with
one or two R . In some embodiments of the presention
invention, Q is cyclopropyl. In some embodiments of
the presention invention Q is tetrahydrofuran. In some
embodiments of the present invention, Q is pyrazolyl
optionally substituted with one R20. In some
embodiments of the present invention, each R20 is
independently selected from the group consisting of
-P(=0)(Me) 2, methyl, halo (for example F),
trihalomethyl, methoxy, -C(O)NH2, heteroaryl, -COOH,
-SO2NH2, -C(O)NH2, -COOMe, -C(O)N(H)(Me), -C(O)N(Me)2
and -SO2Me. In some embodiments of the present
invention, Q is substituted with one R selected from
-P(=O)(Me) 2, methyl and methoxy. In some embodiments
of the present invention, Q is phenyl substituted with
one - P(=O)(Me) 2. In some embodiments of the present
invention, Q is pyrazolyl, isoxazolyl or thiazolyl
substituted with one methyl. In some embodiments of
the present invention, D is phenyl, pyridyl,
imidazolyl or tetrahydropyridyl, each of which is
substituted with 1 or 2 independently selected R38
groups; Z is -0-; Ar is phenyl optionally substituted
with Oto 4 R2 groups, for example with between zero
and four halo; and G is selected from the group
consisting of wherein Q is optionally substituted with
from Oto 4 independently selected R . In some
embodiments of the present invention, D is pyridyl
substituted with -(CH2)jNR39(CH2)nR36,
-(CH2)INR39(CH2)1[O(CH2)1]X(CH2)JR99, -
C0-C6alkyl-(heterocycle optionally substituted with
one or two oxo), -(CH2)jNR39(CH2)jCOOH,
-(CHz)1NR39CH(CH3)(CH2) 99 or
-(CH2)JNR39(CH2)I(CH)(NH2)(COOH); Z is -O-; Ar is
phenyl optionally substituted with Oto 4 R2 groups,
for example one F; and G isR13 R 13 R 13 R 13 V Y N Q
O or O O wherein Q is optionally substituted with from
0 to 4 independently selected R20. In some embodiments
of the present invention, , 99 D is pyridyl
substituted with -(CH2),NR39(CH2)nR36,
-(CH2)JNR39(CH2)I[O(CH2)1]X(CH2)JR , -
C0-C6alkyl-(heterocycle substituted with one oxo),
-(CH2)JNR3 (CH2)JCOOH or (CH 2)JNR39CCH2) (CH)(NH
2)(COOH); R99 is OMe; Z is -0-; Ar is phenyl
optionally substituted with Oto 4 R2 groups, for
example phenyl substituted with one F; and G is
wherein 



Q is phenyl optionally substituted with 1 or 2
independently selected R20, wherein each R20 is
independently selected from the group consisting of
-P(=O)(Me)2, methyl, halo (for example F),
trihalomethyl, methoxy, -C(O)NH2, heteroaryl, -COOH,
-SO2HN2, -C(O)NH2, -COOMe, - C(O)N(H)(Me), -C(O)N(Me)2
and -SO2Me, or Q is pyrazolyl optionally substituted
with methyl, or Q is cyclopropyl, cyclobutyl or
tetrahydrofuran, or Q is isoxazolyl substituted with
methyl. In some embodiments of the present invention,
D is pyridyl substituted with -(CH2)jNR39(CH2)nR36,
-(CH2)JNR3 (CH2)1[O(CH2)1]X(CH2)1R99, -
C0-C6alkyl-(heterocycle substituted with one oxo),
-(CH2),NR39(CH2),COOH or -
(CH2)JNR39(CH2)J(CH)(NH2)(COOH); R99 is OMe;Z is -O-;
Ar is phenyl optionally substituted with 0 to 4 R2
groups, for example phenyl substituted with one F; and
G is wherein R13 is H; and Q is cyclopropyl. In some
embodiments of the present invention, D is pyridyl
substituted with -Co-C6alkyl-(optionally substituted
heterocycle); Z is -O-; Ar is phenyl optionally
substituted with 0 to 4 R2 groups, for example phenyl
substituted with one F; and G is wherein R13 is H; and
Q is cyclopropyl. In some embodiments of the present
invention, D is pyridyl substituted with
-Co-C6alkyl-(heterocycle optionally substituted with
one or two oxo), for example -CH2-(5- or 6-membered
heterocyclyl substituted with 0, 1 or 2 oxo); Z is
-O-; Ar is phenyl optionally substituted with 0 to 4
R2 groups, for example phenyl substituted with one F;
and G isR13 R 13 YO or wherein R, 1i3 is H; and Q is
cyclopropyl. In some embodiments of the present
invention, D is pyridyl substituted with or Z is -O-;
Ar is phenyl optionally substituted with 0 to 4 R2
groups, for example phenyl substituted with one F; and
G is R13 R13 O or wherein R13 is H; and Q is
cyclopropyl. In some embodiments of the present
invention, D is pyridyl substituted with
-(CH2)jNR39(CH2)i[O(CH2)i]x(CH2)jR99; R99 is OMe; Z is
-O-; Ar is phenyl optionally substituted with 0 to 4
R2 groups, for example phenyl substituted with one F;
andG is R13 is H; and Q is cyclopropyl. In some
embodiments of the present invention, D is imidazolyl
subsituted with one d-C 6alkyl and one -(CH2)jNR3
/(CH2)nR36. Z is -O-; Ar is phenyl optionally
substituted with 0 to 4 R2 groups, for example one F;
and G is y selected R20. In some embodiments of the
present invention, D is imidazolyl subsituted with one
Cr C6alkyl and one -(CH2),NR39(CH2)nR36; Z is -O-; Ar
is phenyl optionally substituted with 0 to 4 R2
groups, for example phenyl substituted one F; and G is
wherein R13 is H; and Q is phenyl optionally
substituted with from 0 to 4 independently selected
R20 . In some embodiments of the present invention,D
is imidazolyl subsituted with one d-C 6alkyl and one
-(CH2),NR39(CH2)nR36; Z is -O-; Ar is phenyl
optionally substituted with 0 to 4 R2 groups, for
example phenyl substituted with one F; and G is R13 is
H; and Q is phenyl optionally substituted with one or
two groups independently selected from the group
consisting of -P(O)Me , methyl, halo (for example F),
trihalomethyl (for example trifluoromethyl), methoxy,
-C(O)NH2 and heteroaryl (for example oxazolyl), or Q
is cyclopropyl. Compounds of above formulas may
generally be prepared according to the following
Schemes. Tautomers and solvates (e.g., hydrates) of
the compounds of above formulas are also within the
scope of the present invention. Methods of solvation
are generally known in the art. Accordingly, the
compounds of the present invention may be in the free,
hydrate or salt form, and may be obtained by methods
exemplified by the following schemes below. The
following examples and preparations describe the
manner and process of making and using the invention
and are illustrative rather than limiting. It should
be understood that there may be other embodiments
which fall within the spirit and scope of the
invention as defined by the claims appended hereto.
Compounds according to the invention include but are
not limited to those described in the examples below.
Compounds were named using Chemdraw Ultra version 10.0
or version 8.0.3, which are available through
Cambridgesoft.com, 100 Cambridge Park Drive,
Cambridge, MA 02140, or were derived therefrom. The
data presented herein demonstrate the inhibitory
effects of the kinase inhibitors of the invention.
These data lead one to reasonably expect that the
compounds of the invention are useful not only for
inhibition of kinase activity, protein tyrosine kinase
activity, or embodiments thereof, such as, VEGF
receptor signaling, but also as therapeutic agents for
the treatment ofproliferative diseases, including
cancer and tumor growth and opthalmological diseases,
disorders and conditions. Synthetic Schemes and
Experimental Procedures The compounds of the invention
can be prepared according to the reaction schemes or
the examples illustrated below utilizing methods known
to one of ordinary skill in the art. These schemes
serve to exemplify some procedures that can be used to
make the compounds of the 



invention. One skilled in the art will recognize that
other general synthetic procedures may be used. The
compounds of the invention can be prepared from
starting components that are commercially available.
Any kind of substitutions can be made to the starting
components to obtain the compounds of the invention
according to procedures that are well known to those
skilled in the art.Particular examples Scheme 1 46
tert-Butyl
(2-(7-(4-amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-
yl)-l-methyl-lH-imidazol-
5-yl)methyl(2-methoxyethyl)carbamate (46) Step 1.
5-(l,3-Dioxan-2-ylVl-methyl-lH-imidazole (38) TShafiee
A., Rastkary N., Jorjam M., Shafaghi B.,
Arch.Pharm.Pharm Med Chem. 2002, 2, 69-76] To a
solution of 1-methyl- lH-imidazole-5-carbaldehyde (2.9
g, 26.3 mmol) in toluene (20 mL) was added propane-
1,3-diol (4.01 g, 52.7 mmol) and CSA (0.306g, 1.317
mmol) and the reaction mixture was heated to reflux
with azeotropic removal of the evolved water for
24hours. The reaction mixture was cooled to RT,
diluted with DCM and washed with NaHCO3 solution. It
was then dried over Na2SO4, filtered and concentrated.
Purification by column chromatography (80% EtOAc in
Hexane to EtOAc) afforded 38 (2.53 g, 57% yield) as a
yellow oil which solidified on standing to a yellow
solid. MS (m/z): 169.2 (M+H). Step 2. 5-(l.
3-Dioxan-2-yl)-2-iodo-l -methyl- lH-imidazole (39). To
a solution of 38 (295 g, 1.754 mmol) in dry THF (10
mL) at -780C was added n-BuLi (0.772 mL, 1.929 mmol,
2.5 M solution in hexanes) and the reaction mixture
was stirred for 20 min. Iodine (445 mg, 1.754 mmol) in
THF (2 mL) was slowly added dropwise while maintaining
the temperature at -780C and the reaction mixture was
stirred for a further 30 min, and was quenched by the
addition of water and then extracted with EtOAc. The
organic phase was, washed with sodium thiosulfate
solution, separated, dried over Na2SO , filtered and
concentrated. Purification by column chromatography
(20% EtOAc/Hexane) afforded 39 (305 mg, 59% yield) as
a white solid. MS (m/z): 294.1 (M+H). Step 3.
2-(5-(l,3-Dioxan-2-yl)-l-methyl-lH-imidazol-2-yl)-7-ch
lorothieno[3,2-blpyridine (40). To a solution of
7-chlorothieno[3,2-b]pyridine (1) [Klemm, L. H.;
Louris, J . N.; Boisvert, W.; Higgins, C ; Muchiri, D.
R.; J. Heterocyclic Chem., 22, 1985, 1249-1252] (11.7
g,, 69.0 mmol) in THF (300 mL) was added, at -780C, a
solution of n-BuLi (30.46 mL, 76 mmol, 2.5 M in
hexanes) and the reaction mixture was stirred for 10
min. A solution OfZnCl (76.15 mL, 76 mmol, 1.0 M in Et
O) was added and the mixture was stirred at RT for 10
min. Pd(PPh ) (2.287 mg, 0.104 mmol) was added along
with a solution of 39 (5.82 g, 19.79 mmol) in THF (20
mL) and the reaction mixture was heated to reflux
under an atmosphere of N gas for 4 hours. The reaction
was then cooled to RT, and diluted with ammonium
hydroxide and EtOAc. The organic phase was collected,
dried over Na2SO filtered and concentrated. The
resultant material was triturated with Et O to afford
the title compound 40 (5.79g, 87% yield) as a white
solid. MS (m/z): 336.1 (M+H). Step 4.
2-(5-(L3-Dioxan-2-yl)-l-methyl-lH-imidazol-2-yl)-7-(2-
fluoro-4- nitrophenoxy)thieno[3,2-b1pyridine, (41). A
mixture of 40 (5.9 g, 17.57 mmol),
2-fluoro-4-nitrophenol (5.52 g, 35.1 mmol) and NaHCO3
(1.346 g, 16.02 mmol) in Ph2O (7 mL) was heated to
18O0C for 4 hours. The reaction mixture was cooled to
RT and diluted with DCM, filtered and concentrated.
Purification of the residue by column chromatography
(eluent EtOAc) afforded 41 (2.5 g, 31% yield) as a
yellow solid. MS (m/z): 457.1 (M+H). Step 5.
2-(5-(Dimethoxymethyl)-l -methyl-
lH-imidazol-2-yl)-7-(2-fluoro-4-
nitrophenoxy)thieno[3,2-blpyridine (42).To a solution
of 41 (2.5 g, 5.48 mmol) in MeOH (200 mL) was added
CSA (127 mg, 0.548 mmol) and the reaction mixture was
heated to reflux for 5 hours. It was then cooled to RT
and solid NaHCO was added. The mixture was filtered
and the filtrate was concentrated to dryness. The
residual solid was dissolved in DCM, washed with
water, dried over Na2SO , filtered and concentrated.
The resultant solid was triturated with Et2O to afford
42 (1.8 g, 74% yield) which was used without any
further purification. MS (m/z): 445.1 (M+H). Step 6.
2-(7-(2-Fluoro-4-nitrophenoxy)thienor3,2-blpyridin-2-y
l)-l -methyl- lH-imidazole-5- carbaldehvde (43) To a
solution 42 ( 1.8 g, 4.05 mmol) in acetone (100 mL)
and water (100 mL) was added diluted HCl (20 mL, 2M,
40.0 mmol) and the reaction mixture was stirred at RT
overnight. It was then concentrated to dryness. The
residual solid was dissolved in DCM, washed with
water, dried over Na SO4, filtered and concentrated.
The resultant solid was tpturated with Et2q to afford
43 (1.3 g, 81% yield), which used without additional
purification. MS (m/z): 399.2 (M+H). Step 7.
N-((2-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-blpyridin
-2-yl)-l -methyl- 1H-imidazol-5-
yl)methyl)-2-methoxyethanamine (44) To a suspension of
43 (1.3 g, 3.26 mmol) in dry DCM (50 mL) at RT was
added 2- methoxyethanamine (1.226 g, 16.32 mmol),
acetic acid (0.98 g, 16.32 mmol) and sodium
triacetoxyborohydride (3.46 g, 16.32 mmol), and the
reaction mixture was stirred at RT for 24 hours. It
was then diluted with additional DCM and washed with
saturated NaHCO solution, dried OVCrNa SO , filtered
and concentrated to dryness to afford 44 (1.5 g, 100%
yield) as an yellow oil which was used crude in the
next step with no additional purification MS (m/z):
458.2 (M+H). Step 8. -Butyl (2-(7-(2-fluoro-4-nitro
rhenoxy)thienor3.2-blpyridin-2-yl)-l-methyl-lHimidazol
- 5-yl)methyl(2-methoxyethyl)carbamate (45) To a
solution of 44 (1.5 g, 3.28 mmol) in DCM (50 mL) at RT
was added BoC2O (1.073 mg, 4.92 mmol) and the reaction
mixture was stirred at RT overnight. The mixture was
concentrated to dryness and the residue was purified
by column chromatography (eluent EtOAc) to afford 45
(1.3 g, 71% yield) as a yellow solid. MS (m/z): 558.2
(M+H). Step 9. fert-Butyl (2-(7-(4-amino-2-fluoro
rhenoxy)thieno[3.2-bl
ryridin-2-yl)-l-methyl-lHimidazol-
5-yl)methyl(2-methoxyethyl)carbamate (46). To a
solution of 45 (1.1 g, 0.717 mmol) in MeOH (30 mL) and
water (10 mL) was added ammonium chloride (211 mg,
3.95 mmol) and zinc ( 1.61 g, 17.76 mmol) and the
reaction mixture was heated to reflux for 24 hours.
The reaction mixture was cooled to RT then
concentrated to dryness. The residue was partitioned
between DCM and water and the organicphase was
collected, dried over Na SO , filtered and
concentrated to afford the title compound 46 ( 1.04 g,
100% yield), which was used crude in the next step
with no additional purification. MS (m/z): 528.1
(M+H). Scheme 9 -NH, O P BoC2O THF O OHC Br f/ X -Br
Br =N NaBH(OAc)3 , DCM -NH =N Boc 143 144 145 126
fert-Butyl
(6-(7-(4-amino-2-fluorophenoxy)thieno[3,2-blpyridin-2-
yl)pyridin-3-yl)methyl(2- methoxyethyl) carbamate
(126) Step 1.
N-((6-Bromopyridin-3-yl)methyl)-2-methoxyethanamine
(143) To a solution of 6-bromopyridine-3-carbaldehyde
(5 g, 26.9 mmol) in DCM (40 mL). was added
2-methoxyethylamine (2.80 mL, 32.3 mmol). After 10
min, sodium triacetoxyborohydride (7.98 g, 37.6 mmol)
was added to the mixture and it was stirred at r.t for
17h. DCM (100 mL water (50 mL and NH4Cl (50 mL) were
added to the reaction mixture. The organic phase was
collected and the aqueous layer was extracted with DCM
(3 x 100 mL). The combined organic solutions were
washed with bpne and concentrated under reduce
pressure. The residue was purified by flash column
chromatography, eluent 98/2 to 95/5 DCM/MeOH, to
afford title 143 (2.958 g, 45% yield) as a brown oil.
1H NMR (400 MHz, DMSO-d6) d (ppm): 



8.31 (dd, J = 2.6, 0.6 Hz, IH), 7.70 (dd, J = 8.2, 2.6
Hz, IH), 7.58 (d, J = 8.4 Hz, IH), 3.69 (s, 2H), 3.37
(t, J = 5.8 Hz, 2H), 3.22 (s, 3H), 2.60 (t, J = 5.8
Hz, 2H). MS (m/z): 245.1 (M+H).Step 2.
fe^Butyl(6-bromopyridin-3-yl)methyl(2-methoxyethyl)
carbamate (144) To a solution of 143 (13.072 g, 53.3
mmol) in THF (40 mL) was added di-tert-butyl
dicarbonate (14.86 mL, 64.0 mmol). The mixture was
stirred at r.t. for 16h and concentrated under reduce
pressure. The residue was purified by flash column
chromatography, eluent Hexane/EtOAc: 7/3, 6/4, 5/5, to
afford title compound 144 (16.196 g, 88% yield) as a
yellow oil. 1H NMR (400 MHz, DMSO-d 6) d (ppm): 8.26
(dd, J = 2.4, 0.8 Hz, IH), 7.64-7.58 (m, 2H), 4.39 (s,
2H), 3.40-3.33 (m, 4H), 3.20 (s, 3H), 1.41-1.31 (m,
9H). MS (m/z): 345.2 (M+H). Step 3. fert-Butyl
(6-(7-chlorothienor3,2-b1pyridin-2-yl)
ryridin-3-yl)methyl(2- methoxyethyl)carbamate (145) To
a solution of 7-chlorothieno[3,2-b]pyridine (1) (8.84
g, 52.1 mmol) in THF (100 mL) at -780C was added
n-butyllithium (20.86 mL, 52.1 mmol). After 30 min,
zinc chloride (52.1 mL, 52.1 mmol) (IM in ether) was
added at -780C and the reaction mixture was warmed to
r.t. After Ih, palladium tetrakistriphenylphosphine
(1.004 g, 0.869 mmol) and 144 (6 g, 17.38 mmol) in THF
(25 mL) were added and the mixture was heated to
reflux for Ih. It was then partitioned between
saturated aqueous NaHCU 3 solution and EtOAc. The
organic layer was collected and the aqueous layer was
extracted with EtOAc (3x1 0OmL). The combined organic
layers were washed with brine and evaporated under
reduce pressure. The residue was purified by flash
column chromatography, eluents Hexane/EtOAc: 5/5, 3/7,
0/10, to afford compound 145 (5.41 g, 72% yield). 1H
NMR (400 MHz, DMSO-d6) d (ppm): 8.65 (d, J = 5.1 Hz,
IH), 8.52 (d, J = 1.6 Hz, IH), 8.39 (s, IH), 8.27 (d,
J = 8.0 Hz, IH), 7.80 (dd, J = 8.1, 2.1 Hz, IH), 7.58
(d, J = 5.1 Hz, IH), 4.48 (s, 2H), 3.43-3.35 (m, 4H),
3.22 (s, 3H), 1.43-1.33 (m, 9H). MS (m/z): 434.2
(M+H). Step 4. tert-Butg l
(6-(7-(4-amino-2-fluorophenoxy)thieno[3,2-b1pyridin-2-
yl)pyridin-3- yl)methyl(2-methoxyethyl)carbarnate
(126) To a solution of 4-amino-2-fluorophenol (1.933
g, 15.21 mmol) in DMSO (30 mL) was added potassium
tert-butoxide (2.017 g, 17.97 mmol). After 30 min,
chloride 145 (6 g, 13.83 mmol) was added and the
reaction mixture was heated at 1000C for 45 min. The
mixture was cooled down then poured in water (250 mL)
at 40-45 0C and stirred for 30 min. The precipitate
was collected by filtration, washed with water (2 x 30
mL) and dried overnight. The crude solid was
triturated with Et2O (50 mL) for Ih, to afford title
compound 126 (4.18 g, 58% yield) as a brown solid. MS
(m/z): 525.2 (M+H).Scheme 14 9O0C, 3 hrs 286 287
Example 179
l-(3-(Dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5-(
(2-methoxyethylamino)methyl)pyridin-
2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)urea (289)
Step 1. l-(dimethylphosphoryl)-3 -nitrobenzene (286)
To a solution of l-iodo-3 -nitrobenzene (2.4 g, 9.6
mmol) in dry 1,4-dioxane (24 ml) in a pressure bottle
under nitrogen at room temperature was added
dimethylphosphine oxide [WO 2005/009348] (1.5 g, 19.2
mmol), Pd2(dba)3 (0.44 g, 0.48 mmol), Xantphos (0.56
g, 0.96 mmol) and cesium cabonate (4.38 g, 13.5 mmol).
The mixture was degassed by bubbling nitrogen into the
solution for 10 min. The pressure bottle was closed
and heated at 900C for 3h. The solvent was removed
under reduced pressure and the residue was purified
via Biotage (linear gradient 0-20%, methanol/ethyl
acetate; 25M column) to afford title compound 286 as a
brown solid (1.52 g, 7.63 mmol, 79 %). MS (m/z): 200.1
(M+H). Step 2. 3-(dimethylphosphoryl)aniline (287) To
a solution of compound 286 (1.5 g, 7.5 mmol) in
methanol (62 ml) and water (12 ml) under nitrogen at
room temperature was added ammonium chloride (0.604 g,
11.3 mmol) and iron ( 1.68 g, 30. 1 mmol). The
resulting mixture was heated to reflux for 30 min then
filtered through celite. The celite pad was rinsed
with methanol. The filtrate and washings were combined
and concentrated and the residue was purified via
Biotage (linear gradient
0-20%,methanol/dichloromethane; 25M column) to afford
compound 287 as a yellow solid ( 1.27 g, 7.51 mmol,
quantitative). MS (m/z): 170.1 (M+H). Step 3.
tert-butyl
(6-(7-(4-(3-(3-(dimethylphosphoryl)phenyl)ureido)-2-
fluorophenoxy)thieno[3,2-b]py pdin-2-yl)py
pdm-3-yl)methyl(2-methoxyethyl)carbamate (288) To a
solution of compound 126 (schemes 6 or 9) (200 mg, 0
381 mmol) in dry tetrahydrofuran (8 mL) under nitrogen
at -2O0C was added 4-nitrophenyl chloroformate ( 115
mg, 0.572 mmol). The reaction mixture was stirred at
-2O0C for 2 h. A solution of 3-
(dimethylphosphoryl)aniline 287 (97 mg, 0.57 mmol) and
N N '-diisopropylethylamine (0.200 mL, 1.14 mmol) in a
mixture of dry tetrahydrofuran (2 mL) and dry N,
'-dimethylformamide (2 mL) were added at -200C, the
reaction mixture was allowed to warm to room
temperature slowly, and the stirring was continued for
an additinall  h. The solvent was removed under
reduced pressure; the residue was diluted with ethyl
acetate, washed with a saturated aqueous solution of
ammonium chloride, dped over anhydrous sodium sulfate
and concentrated. Purification via Biotage (linear
gradient 0-20%, methanol/dichloromethane; 25M column)
afforded compound 288 (230 mg, 0.32 mmol, 84%). MS
(m/z): 720.4 (M+H). Step 4.
l-(3-(dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5-(
(2- methoxyethylamino)methyl)py
pdin-2-yl)thieno[3,2-b]py pdm-7-yloxy)phenyl)urea
(289) To a solution of compound 288 (230 mg, 0 32
mmol) in dichloromethane (7 mL) under nitrogen at room
temperature was added trifluoroacetic acid (2.5 mL, 32
mmol). The reaction mixture was stirred for 16 h at
room temperature. The solvent was removed under
reduced pressure and a saturated aqueous solution of
sodium bicarbonate was added. The aqueous phase was
extracted with ethyl acetate (3X), the combined
organic layers were concentrated. The residue was
purified via Biotage (linear gradient 0-20%,
methanol/dichloromethane; 25M column) to afford
compound 289 as an off-white solid (75.3 mg, 0.122
mmol, 38.0 %). 1H NMR (400 MHz, DMSOd 6) d (ppm): 9.15
(s, IH), 9.06 (s, IH), 8.57 (d, J = 1.6 Hz, IH), 8.53
(d, J = 5.6 Hz, IH), 8.31 (s, IH), 8.23 (d, J = 8.0
Hz, IH), 7 92-7.83 (m, 2H), 7.76 (dd, J = 13.2, 2.4
Hz, IH), 7.67-7.62 (m, IH), 7.49-7.42 (m, 2H),
7.41-7.33 (m, IH), 7.32-7.26 (m, IH), 6.67 (d, J = 5.6
Hz, IH), 3.78 (s, 2H), 3.54-3.34 (2H, hidden under
water signal), 3.24 (s, 3H), 2.65 (t, J = 5.6 Hz, 2H),
1.65 (d, J = 13 2 Hz, 6H). MS (m/z): 620.4 (M+H)
Example 180
l-(4-(Dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5-(
(2-methoxyethylamino)methyl)py pdin-
2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)urea
(290)Compound 290 was obtained by following the
procedures descpbed above for the compound 289
(Example 179) Characterization of compound 290 and
compounds 295-300 are provided in the Table 1 Table
1ENZYMATIC PROCESS TECHNICAL FIELD Disclosed is a
novel ingredient and the enzymatic process to form
said ingredient to enhances saltiness in food
products, in particular in food products with a low or
reduced sodium content, to improve their taste.
BACKGROUND A high amount of sodium intake is
considered to be detrimental to health and therefore
there is a desire to reduce the amount of sodium
chloride (NaCI) in food products, without reducing the
desired salty taste at the same time. The salty taste
is very important to the perceived flavour intensity
and profile, especially for savory food products.
There exists a need in the food industry to provide
ingredients that enhance the salty taste of food
products so that NaCI can be reduced. Potassium
Chloride (KCI) is used to replace other salts,
particularly NaCI. If KCI is used in the desired
concentration to reduce NaCI, an undesirable bitter
and metallic taste is perceived by the consumer.
Furthermore, certain individuals desire to avoid KCI
due to health concerns. It would therefore be of
interest to find a product that is able to enhance the
salty taste of NaCI so that KCI can be partially or
completely replaced. Celery, and in particular the
volatile part of celery, especially certain volatile 



phthalides, has been decribed to enhance saltiness and
umami taste in chicken broth (Y. Kurobayashi et al.
(2007), J. Agric. Food. Chem. 56, 512-516.). However,
intensity and duration of saltiness are still
unsufficient for many food products and could be
improved. Furthermore the isolation/enrichment of the
volatile part is impractical. SUMMARY Provided is the
following: (1) A process to form a salt enhancing
ingredient comprising the steps of (i) forming an
aqueous slurry of Apium graveolens plant material,
and(ii) forming a hydrolysate of Apium graveolens
plant material by subjecting it to an enzymatic
hydrolysis using one or more proteolytic enzymes. (2)
The process as described under item (1), wherein the
formed salt enhancing ingredient is inactivated by
heating. (3) The process as described under any one of
items (1) to (2) wherein the one or more proteolytic
enzymes are selected from the group consisting of
proteinase, peptidase, and glutaminase. (4) The
process as described under any one of items (1) to (3)
wherein the one or more proteolytic enzymes comprise
both proteinase and peptidase enzymes. (5) The process
as described under any one of items (1) to (4) wherein
the one or more proteolytic enzymes comprise an enzyme
preparation from Aspergillus oryzae (Umamizyme(tm))
and the hydrolysis is performed at 400C to 60 C. (6)
The process as described under any one of items (1) to
(5) wherein the hydrolysate is formed by subjecting
the Apium graveolens plant material to an enzymatic
hydrolysis using one or more carbohydrase enzymes in
parallel or subsequent to enzymatic hydrolysis by the
one or more proteolytic enzymes. (7) The process as
described under any one of items (1) to (6) wherein
the hydrolysate is subjected to fermentation using a
Lactobacillus. (8) The process as described under item
(7) wherein the Lactobacillus microorganism is
selected from the group consisting of L. plantarum, L.
case/, L brevis and L. helveticus. (9) The salt
enhancing ingredient formed by the process as
described under any one of items (1) to (8). ( 10) The
salt enhancing ingredient as described under item (9)
which is concentrated at least 1.5 times by removing
water. (11) The salt enhancing ingredient as described
under any one of items (9) to (10) wherein the salt
enhancing ingredient is spray-dried.(12) A flavor
composition for food products comprising the salt
enhancing ingredient as described under any one of
items (9) to ( 1 1) and one or more food-grade
excipient. (13) The flavor composition as described
under item (12) wherein the concentration of the salt
enhancing ingredient of claim 9 is 0.02% to 0.3%
(wt/wt) based on the unconcentrated salt enhancing
ingredient. (14) A food product comprising the salt
enhancing ingredient as described under any one of
items (9) to ( 1 1). (15) The food product as
described under item (14) wherein the concentration of
the salt enhancing ingredient as described under any
one of items (9) to (1 1) is 0.001% to 0.015% (wt/wt)
based on the unconcentrated salt enhancing ingredient.
(16) The food product as described under any one of
items (14) to (15) which is a reduced or low sodium
food product. (17) The food product as described under
item (16) wherein the sodium chloride concentration is
0.15% (wt/wt) to 3% (wt/wt). (18) The food product as
described under item (16) wherein the sodium chloride
concentration is 0.15% (wt/wt) to 1.5% (wt/wt). (19)
The reduced or low sodium food product as described
under any one of items (16) to (18) additionally
comprising KCI, optionally in a concentration of 0.1%
to 2% (wt/wt) KCI. (20) A method of providing a food
product enhanced in saltiness wherein the salt
enhancing ingredient as defined under any one of items
(9) to ( 11) is admixed to a food product. (21) The
method as described under item (16) wherein the food
product is a reduced or low sodium food product
optionally containing KCI, optionally in a
concentration of 0.1% to 2% (wt/wt) KCI.DETAILED
DESCRIPTION Surprisingly, it has now been found that
when celery is treated enzymatically with one or more
proteolytic enzymes including, without limitation, the
enzyme classes of protease, peptidase, and
glutaminase, an ingredient can be formed that has an
enhancing effect on the perception of salty taste in
food products and exhibits a salty taste of higher
intensity, later onset and longer duration. By salt
enhancing is meant the effect of an ingredient on the
salty taste in food which is found more pronounced
(stronger, enhanced) in its taste intensity and/or
longer in its duration as analyzed by trained
panellists sensitive to salty taste, when comparing
food comprising an ingredient with a salt enhancing
effect to food without an added salt enhancing
ingredient. The enhanced intensity and duration of the
perception of salty taste by the salt enhancing
ingredient can be increased by additionally using a
carbohydrase enzyme, either in parallel or
consecutively, in its formation. The enhanced
intensity and duration of the perception of salty
taste can be further increased by an optional
fermentation step employing Lactobacillus bacteria,
for example, Lactobacillus plantarum. Useful plant
material ("Celery"/ Apium graveolens) By "celery" as
used herein, Apium graveolens is meant. Apium
graveolens is a plant species in the family Apiaceae,
and yields celery and celeriac. Stalks from Apium
graveolens dulce are useful for the processes and
ingredients described herein but any material from any
Apium graveolens plant can be used. The plant material
can be fresh or re-hydrated dried whole celery, or a
non-volatile fraction thereof. Usually the crisp
petiole (leaf stalk) or the fleshy taproot of the
plant are used, but the leaves can be used as well.
Useful celery varieties/cultivar. groups include Apium
graveolens graveolens (wildtype), Apium graveolens
secalinum (Alef.) Mansf (a leaf celery), Apium
graveolens dulce (Mill.) Pers. (Stalk celery), and
Apium graveolens rapaceum (Mill.) Gaudin (Celeriac,
with a roundish tuber that incorporates hypocotyl as
well as part of the taproot and stem).There are a
great variety of useful cultivars, for example,
without limitation, Celeriac cultivars include
'Balder' and 'Giant Prague'; Stalk celery cultivars
include 'Pascal', 'Utah', 'Golden Self-Blanching' and
'Tendercrisp', 'Plein Blanc Pascal', Tall Utah' and E
lne'; Leaf celery cultivars include 'Juji', 'Duka' and
'Safiya'. Enzymes Useful enzyme classes include
proteolytic enzymes that hydrolyze bonds in a protein,
and optionally, a carbohydrase. Proteolytic enzyme
preparations usually contain proteinases, which
hydrolyze proteins to form small peptides, and
peptidases, which hydrolyze small proteins or
peptides, usually to release amino acids from their
terminal ends. Often proteinases and peptidases with
both endopeptidase and exopeptidase activity are
included in such preparations, to efficiently break
down a protein both from within and from the ends of
each protein and resulting peptide. Useful proteolytic
enzymes include, without limitation, an enzyme with
one or more of the following activities: 



protease, peptidase, glutaminase (including, without
limitation, L-glutamine-amidohydrolase (EC 3.5.1 .2)),
endoprotease, serine endopeptidase, subtilisin
peptidase (EC 3.4.21.62). Other proteolytic enzymes
are useful as well, and a great variety are known and
available; some additional types and examples are
given below. Proteolytic enzymes (also called
proteases, proteinases, or peptidases) are currently
classified in six groups including serine protease,
threonine protease, cysteine protease, aspartic acid
protease, metalloprotease, and glutamic acid protease.
Proteolytic enzymes can cut at the end of a protein
(exopeptidases) or attack internal peptide bonds of a
protein (endopeptidases). Exopeptidases include,
without limitation, aminopeptidases,
carboxypeptidases, and carboxypeptidase A.
Endopeptidases include, without limitation, trypsin,
chymotrypsin, pepsin, papain, and elastase.Proteolytic
enzymes (EC 3.4 and EC 3.5) are classified by an EC
number (enzyme commission number), each class
comprises various known enzymes of a certain reaction
type. EC 3.4 comprises enzymes acting on peptide bonds
(peptidases/proteinases) and EC 3.5 comprises enzymes
that act on carbon-nitrogen bonds other than peptide
bonds. Examples for EC 3.4 include, without
limitation, the following: aminopeptidase (EC 3.4.1
1), dipeptidase (3.4.13), dipeptidyl-peptidase
(3.4.14), peptidyl-dipeptidase (3.4.15),
serine-carboxypeptidase (3.4.16),
metallocarboxypeptidase (3.4.17),
cysteine-carboxypeptidase (3.4.18), omegapeptidase
(3.4.19), serine-endopeptidase (3.4.21),
cysteine-endopeptidase (3.4.22),
aspartate-endopeptidase (3.4.23), metalloendopeptidase
(3.4.24), threonine-endopeptidase (3.4.25). Examples
for EC 3.5 include, without limitation, proteolytic
enzymes that cleave in linear amides (3.5.1), for
example, without limitation, glutaminase (EC 3.5.1.2).
Various proteolytic enzymes are commercially
available; the following proteolytic enzymes are
available from Sigma-Aldrich: Achromopeptidase,
Aminopeptidase, Ancrod, Angiotensin Converting Enzyme,
Bromelain, Calpain, Calpain I , Calpain II,
Carboxypeptidase A, Carboxypeptidase B,
Carboxypeptidase G, Carboxypeptidase P ,
Carboxypeptidase W, Carboxypeptidase Y, Caspase,
Caspase 1, Caspase 2, Caspase 3, Caspase 4, Caspase 5,
Caspase 6 , Caspase 7,Caspase 8, Caspase 9, Caspase
10, Caspase 13, Cathepsin B, Cathepsin C, Cathepsin D,
Cathepsin G, Cathepsin H, Cathepsin L , Chymopapain,
Chymase, Chymotrypsin, a-Clostripain, Collagenase,
Complement C1r, Complement C1s, Complement Factor D,
Complement factor I , Cucumisin, Dipeptidyl Peptidase
IV, Elastase, leukocyte, Elastase, pancreatic,
Endoproteinase Arg-C, Endoproteinase Asp-N,
Endoproteinase GIu-C, Endoproteinase Lys-C,
Enterokinase, Factor Xa, Ficin, Furin, Granzyme A,
Granzyme B, HIV Protease, IGase, Kallikrein tissue,
Leucine Aminopeptidase (General), Leucine
aminopeptidase, cytosol, Leucine aminopeptidase,
microsomal, Matrix metalloprotease, Methionine
Aminopeptidase, Neutrase, Papain, Pepsin, Plasmin,
Prolidase, Pronase E, Prostate Specific Antigen,
Protease, Alkalophilic from Streptomyces griseus,
Protease from Aspergillus, Protease from Aspergillus
saitoi, Protease from Aspergillus sojae, Protease (B.
licheniformis) (Alkaline), Protease (B. licheniformis)
(Alcalase), Protease fromBacillus polymyxa, Protease
from Bacillus sp, Protease from Bacillus sp
(Esperase), Protease from Rhizopus sp., Protease S,
Proteasomes, Proteinase from Aspergillus oryzae,
Proteinase 3, Proteinase A, Proteinase K, Protein C
Pyroglutamate aminopeptidase, Renin, Rennin,
Streptokinase, Subtilisin, Thermolysin, Thrombin,
Tissue Plasminogen Activator, Trypsin, Tryptase,
Urokinase. One or more of the proteolytic enzymes
described herein may be combined with a carbohydrase.
Useful enzyme combinations include, without
limitation, combinations wherein at least one
proteolytic enzyme is combined with at least one
carbohydrase. Useful carbohydrase enzymes to break
down carbohydrate plant material include, without
limitation, carbohydrases with one or more of the
following activities: beta-glucanase (including,
without limitation, 1,3-beta-glucan-gluco-hydrolase
(EC 3.2.1.58)), beta-amylase, cellulase,
hemicellulase, xylanase. For example, the following
combinations are useful:A useful combination is a
I.S-beta-glucan-gluco-hydrolase (EC 3.2.1.58) with
protease selected from a serine endopeptidase, a
peptidase/protease, or a subtilisin peptidase (EC
3.4.21 .62). As 1,3-beta-glucan-gluco-hydrolase, for
example, without limitation, one or more of
Ceremix(tm) (Novozymes, Bagsvaerd, Denmark) or
Viscozyme(tm) (Novozymes, Bagsvaerd, Denmark) may be
used. As protease/peptidase/glutaminase, for example,
without limitation, one or more of Alcalase(tm), a
serine endopeptidase (Novozymes, Bagsvaerd, Denmark),
Umamizyme(tm), a protease/peptidase (Amano, Nagoya,
Japan), or Flavorpro 373(tm), a subtilisin peptidase
(Biocatalysts, Cardiff, UK), may be used. All enzymes
used should be food-grade. Enzymatic
hydrolysisEnzymatic hydrolysis is performed under
conditions suitable for all enzymes employed. As will
be apparent to the skilled person, the temperature and
pH should be within a suitable range for hydrolysis to
occur to the desired degree. The incubation length
will vary accordingly, with shorter incubations when
conditions are nearer to the optimum conditions.
Usually 1 to 48 hours will be sufficient, for example,
10 to 24 hours. Necessary ions, if required or
benefitial for the chosen enzyme(s), should be present
as the skilled person will be aware. Stirring the
incubation mix, for example 50 to 500 rpm, or 100 to
200 rpm, usually improves the hydrolysis. Some enzymes
tolerate stirring better than others. Tolerance
towards one factor often depends on the other factors.
Such information on suitable conditions is readily
available for many enzymes and otherwise can be easily
determined. A number of enzyme preparations, including
Ceramix(tm), Alcalase(tm), Viscozyme(tm) , and
Umamizyme(tm), will work well in a liquified slurry of
celery in water at a temperature from 400C to 55C, for
example about 45C to about 55C, without pH adjustment
or any added co-factors. Others may need or will
benefit from pH or temperature adjustment, or
additives. Umamizyme(tm) will tolerate temperatures
from about 40C to about 60 C, with an optimum at
around 55C. Umamizyme(tm) originates from Aspergillus
oryzae and is rich in endopeptidase and exopeptidase
activity. Sufficient units of the enzyme to achieve a
substantial hydrolysis until the desired degree of
salty taste is achieved should be used. The amount of
enzyme is chosen to ensure sufficient activity and
avoid developing bitter notes. The amount used depends
on the activity of the enzyme, this information is
usually known, else it can be tested easily. The
amount of enzyme also depends on the amount of protein
and there should be a ratio of 0.5:20 to 3:20 of
enzyme: protein (0.5 to 3 parts enzyme for 20 parts of
protein), for example 1:20 of enzyme:protein
(Ceremix(tm), Novozymes, Bagsvaerd, Denmark, has an
activity of 300 Beta-Glucanase Units (BGU) per gram of
enzyme; Viscozyme(tm), Novozymes, Bagsvaerd, Denmark,
has an activity of 100 Fungal Beta-Glucanase Units FBG
per gram of enzyme; Alcalase(tm), Novozymes,
Bagsvaerd, Denmark, has an activity of 2.4 Anson untis
(AU) per gram of enzyme; Umamizyme(tm), Amano, Nagoya,
Japan, has an activity of 70 U (Units by LGG method,
LGG= L-Leucyl-Glycyl-Glycine); Flavorpro 373(tm), a
Glutaminase, Biocatalysts, Cardiff, UK, has an
activity of 30 Glutaminase Units (GU)).Useful amounts
of enzyme units per gram starting material are
indicated for some type of enzymes below.
Beta-Glucanase Units (BGU) per gram starting material
(liquified celery slurry) 0.03 



to 15 BGU, for example 0.1 to 3 BGU. Fungal
Beta-Glucanase Units FBG per gram starting material,
0.002 to 3 FBG, for example, 0.01 to 1 FBG. Anson
untis (AU) per gram starting material, 0.0002 to 0.02
AU, for example 0.0005 to 0.01 . U (Units by LGG
method, LGG= L-Leucyl-Glycyl-Glycine) per gram
starting material 0.007 to 0.7 U, for example, 0.01 to
0.1 U are used. Glutaminase Units (GU) per gram
starting material, 0.00075 to 0.075 GU, for example,
0.001 to 0.02 GU are used. The amount of enzyme will
vary depending on enzyme and conditions it is used in.
The necessary amount can be easily determined by
trying out different amounts and testing the effect of
the resulting product in a sensory evaluation as
described herein. The hydrolysate of the celery slurry
hydrolyzed by one or more of proteolytic and
optionally one or more of carbohydrase enzymes may be
used directly as a salt enhancing ingredient. Usually
it will be heat-inactivated before use by a final heat
treatment (sterilization or pasteurization) high and
long enough to inactivate enzymes and optionally
microorganisms, as detailed herein-below.
Alternatively, the hydrolysate is subjected to a
fermentation. Fermentation Fermentation is performed
with a Lactobacillus bacterium, for example,
Lactobacillus plantarum. Other Lactobacillus species
may also be useful, for example, L. casei, L brevis
and L. helveticus may also be useful. An overnight
culture of Lactobacillus may be used, or the
hydrolysate may be directly inoculated from a
Lactobacillus clone, and the fermentation performed
for a slightly longer time accordingly.The seed
culture/overnight culture for the following
fermentation may be prepared by methods well-known in
the art. It may be grown overnight, for example 12
hours, at the appropriate temperature for the
microorganism. 37C is a suitable temperature for L.
plantarum. Any suitable medium may be selected, for
example MRS broth (Difco, United States of America).
The inoculated material is fermented for several
hours, for example, 5 hours to 48 hours, 10 hours to
30 hours, or 15 hours to 25 hours. The fermentation
with Lactobacillus is started using the hydrolysate as
fermentation broth and adding a sufficient volume of
an overnight seed culture at a pH of at least 6 or
higher, for example a pH of 6 to 7. Fermentation is
allowed to proceed until the pH has lowered to at
least pH 5.5 or lower, for example pH 5.5 to pH 4.5.
The fermentation temperature is chosen to accommodate
the microorganism. Useful temperature ranges for
Lactobacilli and in particular L. plantarum include,
for example, from about 200C to about 400C, from about
30C to about 40C, or from about 35 to about 400C, with
an optimum of about 36C to about 38C. At a low
temperature the growth rate will be low, at a high
temperature the microorganism will be killed or
reduced in numbers. The fermentation container should
be minimally stirred to ensure proper mixing but at
the same time ensure that the bacteria can grow
anaerobically (Lactobacilli are facultative anaerobic
but usually grow faster under anaerobic conditions,
aerotolerance may be manganese-dependent). The
fermented product can be used directly as a salt
enhancing ingredient, but usually will be followed by
a final heat treatment (sterilization or
pasteurization) high and long enough to inactivate
enzymes and microorganisms. Usually the hydrolyzed or
the fermented product will be heat-inactivated before
use, for example by heating from about 600C to about
121 0C or higher for sufficiently long to inactivate
enzymes and bacteria (for example, without limitation,
any pasteurization or sterilization method, which are
well known in the art, for example, without
limitation, about 700C, about 900C or higher for 30
min. When heating aboveabout 1000C, for example, about
121 0C for 30 min, heating has to be performed under
pressure, usually about 12-15 psi). The pH during
fermentation should be from about pH 6 to about pH 7.
If the pH is below 6 , Lactobacillus plantarum will
grow very slowly and usually not sufficiently. During
fermentation the pH will lower to about pH 4 or lower,
for example about pH 5.5 to about pH 3.5. Afterwards,
the pasteurized fermentation broth may be filtered to
remove any larger particles and may be concentrated,
for example by evaporation, including boiling at for
example up to about 1000C. Form of use The salt
enhancing ingredient may be used as such or in
filtered and/or concentrated form. Alternatively, the
concentrated salt enhancing ingredient may be used as
a paste or powder or spray-dried by methods well known
in the art. For the spray-dried salt enhancing
ingredient, well known carriers and anti-caking agents
may be added. Optional filtering may be performed by
any suitable filtering method, such methods are well
known in the art, for example, by passing through a
felt filter bag in a filter centrifuge. The filtered
culture (supernatant containing the remaining smaller
solids, minus the biomass that includes larger
undigested proteins) can be concentrated, for example
concentrated 2x by evaporation/boiling at 1000C. The
resulting concentrate's solid content can be
determined using a moisture analyser and can be
spray-dried, for example, onto a suitable carrier.
Many carriers are well known in the art, for example,
without limitation, a potato maltodextrin carrier (for
example, a ratio of about 1:1 solids of the
2xconcentrate to carrier may be suitable). Optionally
an anti-caking agent may be added, such agents are
well known. A suitable anti-caking agent is, for
example, tricalciumphosphate (TPC); about 0.5% (wt/wt)
based on total weight of the 2xconcentrate would be a
suitable amount. The final form of the salt enhancing
ingredient may be chosen according to methods well
known in the art and will depend on the particular
food application. For liquid foods, for example soups,
the salt enhancing ingredient can be used without
further processing in its liquid form. For dry
applications such as crackers, the spray-dried
concentrated salt enhancing ingredient can be used.The
salt enhancing ingredient may be directly added to
food products, or may be provided as part of a flavour
composition for flavouring food products. Flavour
compositions contain the salt enhancing ingredient and
optionally one or more food grade excipient. Suitable
excipients for flavour compositions are well known in
the art and include, for example, without limitation,
solvents (including water, alcohol, ethanol, oils,
fats, vegetable oil, and miglyol), binders, diluents,
disintegranting agents, lubricants, flavoring agents,
coloring agents, preservatives, antioxidants,
emulsifiers, stabilisers, flavor-enhancers, sweetening
agents, anticaking agents, and the like. Examples of
such carriers or diluents for flavours may be found
e.g. in ,,Perfume and Flavor Materials of Natural
Origin,,, S. Arctander, Ed., Elizabeth, N.J., 1960; in
"Perfume and Flavor Chemicals", S. Arctander, Ed.,
Vol. I & II, Allured Publishing Corporation, Carol
Stream, USA, 1994; in "Flavourings", E. Ziegler and H.
Ziegler (ed.), Wiley-VCH Weinheim, 1998, and "CTFA
Cosmetic Ingredient Handbook", J.M. Nikitakis (ed.),
1st ed., The Cosmetic, Toiletry and Fragrance
Association, Inc., Washington, 1988. The flavour
composition may contain additional flavour ingredients
including flavour compounds, flavours from natural
sources including botanical sources and including
ingredients made by fermentation. The flavour
composition may have any suitable form, for example
liquid or solid, wet or dried, or in encapsulated form
bound to or coated onto carriers/particles or as a
powder. 



If the salt enhancing ingredient is added as an
unconcentrated liquid, about 0.005 to about 0.5%
(wt/wt) are usually enough in reduced or low sodium
applications, for example, without limitation, in
soups and topical food applications such as chips,
crips and snacks. Depending on the food product more
may be needed. For most topical applications, about
0.1% to about 0.5% (wt/wt) are sufficient. When using
a concentrate (for example by distillation) or a
spray-dried salt enhancing ingredient, the
concentrations indicated need to be adjusted with an
appropriate factor to take into account of the
concentration change in the salt enhancing ingredient.
Food productsThe term food product is used in a broad
meaning to include any product placed into the oral
cavity but not necessarily ingested, including,
without limitation, food, beverages, nutraceuticals
and dental care products including mouth wash. Food
products include cereal products, rice products, pasta
products, ravioli, tapioca products, sago products,
baker's products, biscuit products, pastry products,
bread products, confectionery products, dessert
products, gums, chewing gums, chocolates, ices, honey
products, treacle products, yeast products, salt and
spice products, savory products, mustard products,
vinegar products, sauces (condiments), processed
foods, cooked fruits and vegetable products, meat and
meat products, meat analogues/substitutes, jellies,
jams, fruit sauces, egg products, milk and dairy
products, cheese products, butter and butter
substitute products, milk substitute products, soy
products, edible oils and fat products, medicaments,
beverages, juices, fruit juices, vegetable juices,
food extracts, plant extracts, meat extracts,
condiments, nutraceuticals, gelatins, tablets,
lozenges, drops, emulsions, elixirs, syrups, and
combinations thereof. Of particular interest are,
without limitation, food products traditionally high
in sodium salt with a reduced sodium salt
concentration, including condiments and sauces (cold,
warm, instant, preserved, sate, tomato, BBQ Sauce,
Ketchup, mayonnaise and analogues, bechamel), gravy,
chutney, salad dressings (shelf stable, refrigerated),
batter mixes, vinegar, pizza, pasta, instant noodles,
french fries, croutons, salty snacks (potato chips,
crisps, nuts, tortilla-tostada, pretzels, cheese
snacks, corn snacks, potato-snacks, ready-to-eat
popcorn, microwaveable popcorn, caramel corn, pork
rinds, nuts), crackers (Saltines, 'Ritz' type),
"sandwich-type" cracker snacks, breakfast cereals,
cheeses and cheese products including cheese analogues
(reduced sodium cheese, pasteurized processed cheese
(food, snacks & spreads), savoury spreads, cold pack
cheese products, cheese sauce products), meats, aspic,
cured meats (ham, bacon), luncheon/breakfast meats
(hotdogs, cold cuts, sausage), soya-based products,
tomato products, potato products, dry spice or
seasoning compositions, liquid spice or seasoning
compositions including pesto, marinades, and
soup-type/meal-alternative beverages, and vegetable
juices including tomato juice, carrot juice, mixed
vegetable juices and other vegetable juices. Processed
foods include margarine, peanut butter, soup (clear,
canned, cream, instant, UHT), gravy, canned juices,
canned vegetable juice, canned tomato juice, canned
fruit juice, canned juice drinks, canned vegetables,
pasta sauces, frozen entrees, frozen dinners, frozen
hand-held entrees, dry packaged dinners (macaroni
&cheese, dry dinners-add meat, dry salad/side dish
mixes, dry dinners-with meat). Soups may be in
different forms including condensed wet,
ready-to-serve, ramen, dry, and bouillon, processed
and pre-prepared low-sodium foods. Depending on the
food product, for food products that contain about 10
to 100 %, for example 25 to 50%, less sodium than a
comparable food product (for example "reduced sodium"
products with 25% reduction, or "light in sodium"
products with a 50% reduction), the salt enhancing
ingredient may be employed as follows: a useful
concentration for most food applications may be, for
example, about 0.001% to about 0.015% (wt/wt) based on
the unconcentrated salt enhancing ingredient.
Alternatively, for example, 25 to 300 ppm or 0.002% to
0.03% (wt/wt) based on a spray-dried 2x concentrate
may be used. The salt enhancer may be used in
unconcentrated or concentrated form or the concentrate
may be formulated into a paste or powder by methods
known in the art. In this case the amount to be used
has to be adjusted accordingly. Flavour compositions
such as spices are often more concentrated, for
example a 10x concentrate, and the concentration will
be adjusted higher accordingly (250 ppm to 3000 ppm )
. The NaCI concentration in common food products with
a regular NaCI concentration varies with most products
ranging from about 0.5% to about 5% (wt/wt) NaCI.
Seasoning or products used as seasoning, such as
croutons, sauces or salad dressings that are employed
in a small amount (to be applied to, for example,
salad or noodles), have a concentration of for example
from about 2% to about 5% (wt/wt) NaCI. Soups usually
contain about 0.6% to about 1.25% (wt/wt) NaCI. Salty
crackers and meat products (salami, ham, bacon)
usually contain about 2% to about 4% (wt/wt) NaCI.
Cereals usually contain about 0.6 to 3% (wt/wt) NaCI.
Products that need to be reconstituted (dry soups)
usually range in the concentration ranges indicated
after reconstitution. For low sodium products
containing even less NaCI than products with reduced
sodium content (353 mg per serving), the amount of the
salt enhancing ingredient may have to be increased.
For food products with added KCI depending on the food
product and said ingredients, the concentration of KCI
may be from about 0.1 % or about 0.2 % up toabout 1%,
up to about 1.5%, up to about 2% (wt/wt), or higher,
depending on how much the sodium concentration is
reduced. A KCI concentration of about 0.25 % to about
1.5% (wt/wt), for example about 0.5% to about 1.5%
(wt/wt) KCI will be useful for most low sodium
products. A range to which the NaCI concentration may
usefully be reduced for most applications is, for
example, about 0.25% (wt/wt) to about 2.5% (wt/wt), or
from about 0.125% to about 1.25% (wt/wt). The amount
of the salt enhancing ingredient to be added to the
food product as an ingredient will depend on the
concentration of KCI used, and the specific food
product including the particular base and flavour. A
useful concentration for most food applications may
be, for example, about 0.001% to about 0.015% (wt/wt)
based on the unconcentrated salt enhancing ingredient.
Alternatively, for example, 25 to 300 ppm or 0.002% to
0.03% (wt/wt) based on a spray-dried 2x concentrate
may be used. The salt enhancing ingredient may be used
in un-concentrated form or the concentrate may be
formulated into a paste or powder or spray-dried salt
enhancing ingredient by methods known in the art. In
this case, the amount to be used has to be adjusted
accordingly. The appropriate concentration of the salt
enhancing ingredient can be easily tested by an
organoleptic titration. This technique is well known
in the field of sensory analysis. Examples Unless
otherwise indicated, percentages or ratios are given
as wt/wt. Example 1 Enzymatic hydrolysis and
fermentation of celery Various different samples were
prepared and are indicated in the table below. Fresh
celery stalks were finely chopped with a food
processor. Water was added in a 1:2 ratio to the
chopped celery and the slurry was liquified in the
food processor. A part of the liquified celery slurry
was separated by distillation into a volatile and a
non-volatile/pot residue fraction.In parallel, instead
of liquified slurry of fresh celery, liquified slurry
of dehydrated celery was used in a concentration of
15% in water, and achieved similar results. The
liquified slurry of fresh or dehydrated celery, or
their volatile or non-volatile fractions, were heated
to 500C and the following samples, each a combination
of 



proteolytic and carbohydrase enzymes, were prepared:
a) Alcalase(tm) (0.1%) A b) Umamizyme(tm) (0.1%) U c)
Flavorpro 373(tm) (0. 1%) G d) Alcalase(tm) (0. 1%) &
Ceramix(tm) (0. 1%) A&C e) Umamizyme(tm) (0. 1%) &
Viscozyme(tm) (0. 1%) U&V f) A & C & Glutaminase
(Flavorpro 373(tm)) A&C&G g) U&V& Glutaminase
(Flavorpro 373(tm)) U&V &G Ceremix(tm) (Novozymes,
Bagsvaerd, Denmark) has an activity of 300 Beta-
Glucanase Units (BGU) per gram of enzyme; per gram
starting material (liquified celery slurry), 0.3 BGU
are used. Viscozyme(tm) (Novozymes, Bagsvaerd,
Denmark) has an activity of 100 Fungal Beta- Glucanase
Units FBG per gram of enzyme; per gram starting
material, 0.1 FBG are used. Alcalase(tm) (Novozymes,
Bagsvaerd, Denmark) has an activity of 2.4 Anson untis
(AU) per gram of enzyme, per gram starting material,
0.0024 AU are used. Umamizyme(tm) (Amano, Nagoya,
Japan) has an activity of 70 U (Units by LGG method,
LGG= L-Leucyl-Glycyl-Glycine); per gram starting
material, 0.07 U are used. A Glutaminase, Flavorpro
373(tm) (Biocatalysts, Cardiff, UK), may be used as a
proteolytic enzyme. Flavorpro 373(tm) has an activity
of 30 Glutaminase Units (GU); per gram starting
material, 0.0075 GU are used. Alcalase(tm),
Umamizyme(tm) and Glutaminase (Flavorpro 373(tm)) are
proteolytic/ peptidolytic enzymes, while Ceremix(tm)
and Viscozyme(tm) are carbohydrase enzymes. Enzymatic
hydrolysis was allowed to proceed for 18 to 22 hours
at 50C while stirring at 150 rpm to form a
hydrolysate.The hydrolysate was then cooled to 37C and
inoculated with an overnight culture of a strain of
Lactobacillus plantarum (cell density of about 106
cells/g) in a concentration of 0.3% overnight culture
per hydrolyzed material/fermentation broth. The
inoculated material underwent fermentation for about
24 hours (or unit the pH had lowered to about pH 4) at
37C under minimal stirring. Fermentation was followed
by a final heat treatment of 121 0C for 30 min.Example
2 Sensory evaluation The samples of example 1 (S4-S17)
were organoleptically evaluated by trained flavorists
in a fat-free reduced sodium chicken broth (sodium 480
mg/serving) at a sample or control concentration of
0.02%. The chicken broth was served warm (about 37C)
for tasting. The samples were presented against the 3
controls of example 1 (C1-C3), each of which was
cooked under conditions similar to the distillation
(1000C and 150 rpm stirring for 4-5 hours). The
results are shown in the table below.TITLE OF THE
INVENTION Different IP Interfaces in a Communication
Network System FIELD OF THE INVENTION The present
invention relates to a communication network system
having different IP interfaces. In particular, the
invention relates to a packet-switched core network
which is used to connect different access networks to
each other. BACKGROUND OF THE INVENTION In mobile
networks, e.g. networks according to 3GPP Rel4 (Third
Generation Partnership Project Release 4 )
architecture as shown in Fig. 1 , a core network, e.g.
an MSC (Mobile Switching Centre) server system, is
used to connect different access networks to each
other. In Rel4 networks, MSC functionality is split
into two logical functions, which typically are
provided by physically separate network elements,
namely a Media Gateway (MGW) and an MSC server.
Control functions of the MSC are provided by the MSC
server. Bearer switching functions of the MSC are
provided by the MGW. A s shown in Fig. 1 , the MGW
provides different user plane interfaces A , Iu, Nb
and Mb, which are based on TDM (Time Division
Multiplex) , ATM (Asynchronous Transfer Mode) or IP
(Internet Protocol) transmission technology. Fig. 2
shows the usage of an IP (Internet Protocol) in 3GPP
Rel4 architecture in greater detail. Generally,
today'sgeneral trend is to use IP transmission as
widely as possible. For example, an IM CN (IP
Multimedia Core Network) comprising SIP UAs (User
Agents) communicates with an MSS-B using 3GPP SIP
(Session Initiation Protocol) (IP interface) , and
with an MGW-B via an Mb interface (Mb reference point,
IP interface, "Mb access (IMS (IP Multimedia
Subsystem) )" ) . A s further shown in Fig. 2 , based
on 3GPP AoIP work item a GSM BSS (Global System for
Mobile communication Base Station System) communicates
with an MSS-A via an A interface based on BSSAP (Base
Station System Application Part) signaling, and with
an MGW-A via an A interface (A reference point) which
is an Mb like interface (IP interface, "Mb access
(GSM)"). In addition, as shown in Fig. 2 the fixed
networks can be connected to mobile networks via Fixed
Softswitch by using the SIP-I (SIP-Integrated service
digital network user part) as call control protocol,
and an Mb interface to transport the user plane
traffic ("Mb access / BB (Backbone) (PSTN) " ) . In
addition, the SIP-I can be used as CS CN (circuit
switched core network) call control protocol, that is
between MSC servers, when communication between the
MGW-A and the MGW-B is performed via an Nb interface
(Nb reference point) which is an Mb like interface (IP
interface, "Mb BB (CS (Circuit Switched) CN)").
Generally communication between the MSC servers (MSS)
and Multimedia gateways (MGW) is performed via IP
based on Mc/Mn interface based on H .248 protocol.In
IP based interfaces, the MGW (MGW-A, MGW-B) transports
user traffic such as speech and data on the top of RTP
(Real time Transport Protocol) , UDP (User Datagram
Protocol), IP (internet protocol) protocol stack. A
problem associated with the above IP network is that
the MGW cannot separate the A , Nb and Mb terminations
shown in Fig. 2 from each other. That affects on the
MGW call handling capacity and restricts flexible
usage of certain functionalities . Due to the Nc
interface based on SIP-I protocol and A interface over
IP (AoIP) , there are three different reference points
(Mb, A and Nb) whose termination
reservation/modification via H .248 interface is done
in the same way. Thus, the MGW cannot know the type of
reference 



point of the reserved IP termination. As a result, the
MGW is not able to provide an appropriate set of
services per interface type, for instance: - Speech
enhancement functions, like AEC (Automatic Echo
Cancellation) , ALC (Automatic Level Control) , NS
(Noise Suppression) are needed in A/Mb interface, but
not in Nb. - DTMF (Dual Tone Multi-Frequency) delivery
over RTP is needed in Mb/Nb interfaces but not in A
interface. - Fax/modem tone delivery over RTP is
needed in Mb/Nb interfaces but not in A interface. -
Fax/modem tone detection functionality is needed in Mb
interface but not in A and Nb interfaces.- Dynamic
RTCP (Real time Transport Control Protocol) control
can be used in context of Mb and Nb interfaces but not
in A interface, since SIP control is required for
dynamic RTCP. - Different set of speech codecs/data
payload formats are needed to be supported in A and
Mb/Nb interfaces. Moreover, not knowing the type of
reference point of the reserved IP termination, the
MGW is not able to provide proper statistical
information. Thus, if no separation of IP interfaces
is available all services have to be supported in all
interfaces in the same way which causes reservation of
lots of resources in the MGW. In addition this causes
an unnecessary complexity of the MGW. SUMMARY OF THE
INVENTION The invention aims at solving the
above-described problems. The invention provides
apparatuses and methods as defined in the appended
claims. The invention can also be implemented as a
computer program product including a program for a
processing device. The computer program product may
comprise a computer-readable medium. The program may
be directly loadable into an internal memory of the
processing device. According to an embodiment of the
invention, a control apparatus, such as an MSS,
determines a user plane interface type, such as a
termination/reference point type, via which a call is
to be processed, indicates the userplane interface
type in a termination reservation message and
transmits the termination reservation message. A
gateway apparatus, such as an MGW, receives the
termination reservation message, determines the user
plane interface type from the termination reservation
message and performs processing in accordance with the
user plane interface type. According to embodiments of
the present invention, different IP
terminations/reference points in a network
communication system, e.g. an MSC server system, can
be separated from each other. With embodiments of the
present invention the following advantages can be
achieved. Usage of MGW resources can be optimized. The
MGW can provide the services which are required for
the termination/reference point in question. This
increases MGW call handling capacity. Moreover, it is
possible to provide statistical information per
reference point. Furthermore, it is possible to define
A/Nb/Mb interface specific features. Different sets of
features may be required in different interfaces. With
the invention, features (e.g. RTCP) can be utilized by
the MGW in a specific way in accordance with a
specific interface. In addition, it is possible to
determine an IP port capacity of the MGW and features
of the MGW per reference point. The present invention
makes the communicationnetwork system, in particular
the MSC server system, more simple and more reliable
what results in less implementation and maintenance
effort. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 shows
a schematic diagram illustrating a network
architecture according to 3GPP Rel4. Fig. 2 shows a
schematic diagram illustrating an IP network according
to 3GPP Rel4. Fig. 3 shows a schematic diagram
illustrating IP interface separation in an IP network
according to an embodiment of the invention. Fig. 4
shows a schematic diagram illustrating IP interface
separation in an IP network according to an embodiment
of the invention. Fig. 5 shows a schematic diagram
illustrating IP interface separation in an IP network
according to an embodiment of the invention. Fig. 6
shows a schematic diagram illustrating IP interface
separation in an IP network according to an embodiment
of the invention. Fig. 7 shows a schematic block
diagram illustrating a configuration of a control
apparatus and a gateway apparatus according to an
embodiment of the invention. DESCRIPTION OF THE
EMBODIMENTS OF THE INVENTIONIn the following the
invention will be described by way of embodiments
thereof with reference to the accompanying drawings
which form part of the specification. For the purpose
of the present invention to be described herein below,
it should be noted that - a network device can act as
a client entity or as a server entity in terms of the
present invention, or may even have both
functionalities integrated therein; - method steps
likely to be implemented as software code portions and
being run using a processor at one of the server /
client entities are software code independent and can
be specified using any known or future developed
programming language; - method steps and/or devices
likely to be implemented as hardware components at one
of the server / client entities are hardware
independent and can be implemented using any known or
future developed hardware technology or any hybrids of
these, such as MOS, CMOS, BiCMOS, ECL, TTL, etc, 



using for example ASIC components or DSP components,
as an example; - generally, any method step is
suitable to be implemented as software or by hardware
without changing the idea of the present invention; -
devices can be implemented as individual devices, but
this does not exclude that they are implemented in a
distributed fashion throughout the system, as long as
the functionality of the device is preserved.
According to an embodiment of the invention, an MSC
Server (MSS) determines a type of reference point
(user planeinterface type) in an IP network shown in
Fig. 2 as described in the following by referring to
Figs. 3-6. According to Fig. 3 , the MSS determines an
Nb reference point when SIP-I is used in an Nc
interface between MSSs what will be described in the
following. After an MSS-A (MSC server A ) 30 has
received a call setup request from a preceding
network, it initiates a SIP (SDP (Session Datagram
Protocol) offer/answer) negotiation towards an MSS-B
(MSC server B ) 32. In a first SIP-I message of the
negotiation (communication Ia) , the MSS-A 30 includes
information indicating that "sender of this message is
MSS". When the MSS-B 32 receives that message it
notices that SIP-I communication is received from
another MSS. Therefore, the MSS-B 32 determines that
on the user plane a counterpart of an MGW-B (Media
Gateway B ) 33 is another MGW and, thus, the reference
point between MGWs is Nb. The MSS-A 30 may notice that
on the user plane a counterpart of an MGW-A (Media
Gateway A ) 34 is another MGW after it has received a
response message from the MSS-B 32 (communication Ib)
. It is to be noted that the above-described SIP-I
interface indication "the sender of this message is
MSS" can be implemented in different ways. It is also
possible that the MSS (MSS-A, MSS-B) acquires the
required information about "whether the SIP-I
(offer/answer) message is received from an MSS or some
other network element" in another way.In a termination
reservation phase, the MSS-A 30 informs the type of
reference point to the MGW-A 34 via an Mc interface
based on H .248 protocol (communication 2 in Fig. 3 )
and the MSS-B 32 informs the type of reference point
to the MGW-B 33 via an Mc interface based on H .248
protocol (communication 2 in Fig. 3), by using an IPUP
package with a reference point value "Nb". The IPUP
package will be described in greater detail below.
Based on the informed type of reference point, the
MGW-A 34 and the MGW-B 33 can perform appropriate
resource reservation (procedure 3 in Fig. 3 ) . For
example, for the Nb reference point which is an Mb
like interface (IP interface, "Mb BB (CS CN)"), no
speech enhancement functions, no fax/modem tone
detection functions, etc. are activated. It is to be
noted that in intra-MSS cases the MSS has to provide
similar H .248 information as described above to the
MGWs (MGW-A, MGW-B) if Mb-like user plane is to be
used between the MGWs . Fig. 3 further shows a
connection between an access network / core network 31
and the MSS-A 30 and the MGW-A 34, and a connection
between an access network / core network 35 and the
MSS-B 32 and the MGW-B 33. According to Fig. 4 , the
MSS determines an A reference point when IP can be
used as A interface transport (AoIP) between a BSC
(Base station Controller) and an MGW what will be
described in the following.Based on an A interface
control plane signalling (BSSAP / BSSMAP)
(communication 1 in Fig. 4 ) received from a BSC 31a
of the access network 31, the MSS 30 determines when
"AoIP termination" has to be reserved in the MGW 34.
In the termination reservation phase, the MSS 30
informs the type of reference point to the MGW 34 via
the Mc interface based on H .248 protocol by using an
IPUP package with a reference point value "A"
(communication 2 in Fig. 4 ) . Based on the informed
type of reference point, the MGW-A 34 can perform
appropriate resource reservation (procedure 3 in Fig.
4 ) for the AoIP interface between the BSC 31a and the
MGW 34. Fig. 4 further shows a connection between the
access network / core network 35 and the MSS-A 30 and
the MGW-A 34. According to Fig. 5 , the MSS may
determine an Abis reference point when an IP based
Abis interface is connected directly from a BTS (Base
Transceiver Station) to an MGW what will be described
in the following. Based on an A interface control
plane signalling (communication 1 in Fig. 5 ) received
from the BSC 31a of the access network 31, the MSS 30
may determine when an IP based Abis interface is to be
used between a BTS 31b of the access network 31 and
the MGW 34. In the termination reservation phase, the
MSS 30 informs the type of reference point to the MGW
34 via the Mcinterface based on H .248 protocol by
using an IPUP package with reference point value
"Abis" (communication 2 in Fig. 5 ) . Based on the
informed type of reference point, the MGW 34 performs
appropriate resource reservation and provides the
functionalities needed in Abis termination (procedure
3 in Fig. 5 ) . Fig. 5 further shows a connection
between the access network / core network 35 and the
MSS-A 30 and the MGW-A 34. According to Fig. 6 , the
MSS may determine an Mb reference point when SIP is
used as a call control protocol towards IM CN. Based
on a SIP signalling (communication 1 in Fig. 6 ) the
MSS 30 may determine when an Mb reference point is to
be used between the IM CN 35 and the MGW 34. 



In the termination reservation phase, the MSS 30 may
inform the type of reference point to the MGW 34 via
the Mn interface based on H .248 protocol by using an
IPUP package with reference point value "Mb"
(communication 2 in Fig. 6 ) . Alternatively, no IPUP
package with Mb reference indication is sent. Based on
the informed type of reference point or when no IPUP
package is received in termination reservation phase,
the MGW 34 performs appropriate resource reservation
for the Mb interface (procedure 3 in Fig. 6 ) .Fig. 6
further shows a connection between the access network
/ core network 31 and the MSS-A 30 and the MGW-A 34.
In the following a package used by the MSS according
to an embodiment of the invention to indicate to the
MGW the type of reference point of the interface,
which is IP based and where NbUP (Nb User Plane)
framing protocol is not used, will be described.
According to an embodiment of the invention, this
package is an H .248 package which may be called IPUP
package or internet protocol up package. IPUP package.
PackagelD: ipup (OxOOxx) / * packageID shall be
reserved from IANA */ Version: 1 Extends : None This
package identifies the type of IP interface reference
point. Properties Reference point: PropertylD:
referencepoint (0x0001). Description: Indicates the
type of reference point of interface which is IP based
and where NbUP framing protocol is not used. Type:
Enumeration. Possible Values: - "Mb" (0x0001) (IP) Mb
interface reference point. - "Nb" (0x0002) (IP) Nb
interface reference point. - "A" (0x0003) (IP) A
interface reference point. - "Abis" (0x004) (IP) Abis
interface reference point. - Other values may be
reserved for future use.Default: "Mb" (0x0001) (IP) Mb
interface reference point . Defined in: Local Control
descriptor. Characteristics: Read/Write. Events None .
Signals None . Statistics None . Procedures The MSS
(MGC / MGCF) uses this package to indicate to the MGW
the type of reference point of interface which is IP
based and where NbUP framing protocol is not used
(that is the interface where speech / data is
transported directly over RTP) . It is to be noted
that in the case of Mb interface termination, it is
not mandatory to indicate the type of reference point.
Therefore, when ipup package is missing, e.g. in the
reservation of "Mb-like" termination, the MGW should
handle the termination reservation in the same way as
if ipup package with "Mb" indication was received.
This package may be sent from the MSS to the MGW in
the context of following procedures: optionally in
reservation / modification of Mb interface reference
point: Reserve IMS RTP Connection Point, Configure IMS
Resources and Reserve IMS Connection Point and
configure remote resources procedures . reservation /
modification of Nb and A interface reference points -
no NbUP: Reserve RTP Connection Point, Configure RTP
Resources and Reserve RTPConnection Point and
configure remote resources procedures . The MGW uses
this information to provide an appropriate set of
services required in certain interface (reference
point) and in this way can optimize speech quality and
its resources usage. Fig. 7 shows a schematic block
diagram illustrating a configuration of a control
apparatus 100 such as an MSS and a gateway apparatus
200 such as an MGW according to an embodiment of the
invention. The control apparatus 100 comprises a
receiver 11, a processor 12 and a transmitter 13,
which are interconnected via a bus 14. The gateway
apparatus 200 comprises a receiver 21, a processor 22
and a transmitter 23, which are interconnected via a
bus 24. The control apparatus 100 and the gateway
apparatus 200 may be connected to each other using H
.248 protocol. The control apparatus 100 is also able
to communicate with other network elements using
SIP-I, BSSAP/BSSMAP and 3GPP SIP, for example. The
gateway apparatus 200 is also able to communicate with
other network elements via A , Abis, Nb and Mb
interfaces, for example. The processor 12 of the
control apparatus 100 determines a user plane
interface type (reference point type) via which a call
is to be processed, indicates the user plane interface
type in a termination reservation message and causes
the transmitter 13 via the bus 14 to transmit the
termination reservation message.The processor 12 may
determine the user plane interface type from a control
plane signaling message associated with the call,
which has been received by the receiver 11. The
control plane signaling message may comprise at least
one of a call setup request message, a negotiation
initiation message and a negotiation response message.
The negotiation initiation message and the negotiation
response message each may comprise a session
initiation protocol 



integrated service digital network user part protocol
(SIPI ) message, and the call setup request message
may comprise at least one of a base station system
application part protocol (BSSAP) / BSSMAP (A
interface control plane signalling) message and
session initiation protocol (SIP) message . The
processer 12 may indicate the user plane interface
type in a package with a reference point value
corresponding to the user plane interface type and
cause the transmitter 13 via the bus 14 to transmit
the termination reservation message comprising the
package. The package may be a H .248 package and may
be called IPUP package or internet protocol up
package. The processor 12 may indicate the control
apparatus 100 as a sender in a negotiation initiation
message in reaction to a call setup request message
received by the receiver 11 and cause the transmitter
13 via the bus 14 to transmit the negotiation
initiation message. Furthermore, the processor 12 may
indicate the control apparatus 100 as a sender in a
negotiation response messagein reaction to a
negotiation initiation message received by the
receiver 11 and cause the transmitter 13 via the bus
14 to transmit the negotiation response message. The
transmitter 13 may transmit the reservation
termination message using H .248 protocol. This H .248
message may be sent in a Reserve RTP Connection Point
procedure, Configure RTP Resources procedure and/or a
Reserve RTP Connection Point and configure remote
resources procedure. In turn, the processor 22 of the
gateway apparatus 200 determines a user plane
interface type (reference point type) from a
termination reservation message received by the
receiver 2 1 e.g. from the transmitter 13 of the
control apparatus 100, and performs processing in
accordance with the user plane interface type. The
processer 22 may determine the user plane interface
type from a reference point value indicated in a
package included in the termination reservation
message. The package may be a H .248 package and may
be called IPUP package or internet protocol up
package. The receiver 2 1 may receive the reservation
termination message using H .248 protocol. The
processor 22 may reserve resources in accordance with
the user plane protocol type, and may provide specific
services in accordance with the user plane protocol
type. It is to be noted that the apparatuses shown in
Fig. 7 may have further functionality for working e.g.
as MSS and MGW. Here the functions of the apparatuses
relevant forunderstanding the principles of the
invention are described by referring to the
configuration shown in Fig. 7 as an embodiment of the
invention. It is to be understood that the above
description is illustrative of the invention and is
not to be construed as limiting the invention. Various
modifications and applications may occur to those
skilled in the art without departing from the true
spirit and scope of the invention as defined by the
appended claims.CLAIMS : 1 . An apparatus, comprising:
a processor configured to determine a user plane
interface type via which a call is to be processed; a
transmitter, wherein the processor is configured to
indicate the user plane interface type in a
termination reservation message and cause the
transmitter to transmit the termination reservation
message. 2 . The apparatus of claim 1 , comprising: a
receiver configured to receive a control plane
signaling message associated with the call, wherein
the processor is configured to determine the user
plane interface type from the control plane signaling
message . 3 . The apparatus of claim 2 , wherein the
control plane signaling message comprises at least one
of a call setup request message, a negotiation
initiation message and a negotiation response message.
4 . The apparatus of claim 3 , wherein the negotiation
initiation message and the negotiation response
message each comprise a session initiation protocol
integrated service digital network user part protocol
message, and the call setup request message comprises
at least one of an A interface control plane
signalling message and session initiation protocol
message. 5 . The apparatus of claim 1 , whereinthe
processer is configured to indicate the user plane
interface type in a package with a reference point
value corresponding to the user plane interface type
and cause the transmitter to transmit the termination
reservation message comprising the package. 6 . The
apparatus of claim 1 , wherein the receiver is
configured to receive a call setup request message,
and the processor is configured to indicate the
apparatus as a sender in a negotiation initiation
message in reaction to the call setup request message
and cause the transmitter to transmit the negotiation
initiation message. 7 . The apparatus of claim 1 ,
wherein the receiver is configured to receive a
negotiation initiation message, and the processor is
configured to indicate the apparatus as a sender in a
negotiation response message in reaction to the
negotiation initiation message and cause the
transmitter to transmit the negotiation response
message. 8 . The apparatus of claim 1 , wherein the
transmitter is configured to transmit the reservation
termination message using H .248 protocol. 9 . An
apparatus, comprising: a receiver configured to
receive a termination reservation message; and 



a processor configured to determine a user plane
interface type from the termination reservation
message and perform processing in accordance with the
user plane interface type.10. The apparatus of claim 9
, wherein the processer is configured to determine the
user plane interface type from a reference point value
indicated in a package included in the termination
reservation message. 11. The apparatus of claim 9 ,
wherein the receiver is configured to receive the
reservation termination message using H .248 protocol.
12. The apparatus of claim 9 , wherein the processor
is configured to reserve resources in accordance with
the user plane protocol type. 13. The apparatus of
claim 9 , wherein the processor is configured to
provide specific services in accordance with the user
plane protocol type. 14. A method, comprising:
determining a user plane interface type via which a
call is to be processed; indicating the user plane
interface type in a termination reservation message;
and transmitting the termination reservation message.
15. The method of claim 14, comprising: receiving a
control plane signaling message associated with the
call; and determining the user plane interface type
from the control plane signaling message. 16. The
method of claim 15, wherein the control plane
signaling message comprises at least one of a call
setuprequest message, a negotiation initiation message
and a negotiation response message. 17. The method of
claim 16, wherein the negotiation initiation message
and the negotiation response message each comprise a
session initiation protocol integrated service digital
network user part protocol message, and the call setup
request message comprises at least one of an A
interface control plane signalling message and session
initiation protocol message. 18. The method of claim
14, comprising: indicating the user plane interface
type in a package with a reference point value
corresponding to the user plane interface type; and
transmitting the termination reservation message
comprising the package. 19. The method of claim 14,
comprising: receiving a call setup request message;
indicating, in a negotiation initiation message to be
transmitted in reaction to the call setup request
message, an apparatus by which the negotiation
initiation message is to be transmitted, as a sender
of the negotiation initiation message; and
transmitting the negotiation initiation message. 20.
The method of claim 14, comprising: receiving a
negotiation initiation message; indicating, in a
negotiation response message to be transmitted in
reaction to the negotiation initiation message, an
apparatus by the negotiation response messageis to be
transmitted as a sender of the negotiation response
message; and transmitting the negotiation response
message. 21. The method of claim 14, comprising:
transmitting the reservation termination message using
H .248 protocol. 22. A method, comprising: receiving a
termination reservation message; determining a user
plane interface type from the termination reservation
message; and performing processing in accordance with
the user plane interface type. 23. The method of claim
22, comprising: determining the user plane interface
type from a reference point value indicated in a
package included in the termination reservation
message. 24. The method of claim 22, comprising:
receiving the reservation termination message using H
.248 protocol. 25. The method of claim 22, comprising:
reserving resources in accordance with the user plane
protocol type. 26. The method of claim 22, comprising:
providing specific services in accordance with the
user plane protocol type.27. A computer program
product including a program for a processing device,
comprising software code portions for performing the
steps of any one of claims 14 to 26 when the program
is run on the processing device. 28. The computer
program product according to claim 27, wherein the
computer program product comprises a computerreadable
medium on which the software code portions are stored.
29. The computer program product according to claim
27, wherein the program is directly loadable into an
internal memory of the processing device. 30. An
apparatus, comprising: transmitting means; and
processing means for determining a user plane
interface type via which a call is to be processed,
indicating the user plane interface type in a
termination reservation message and causing the
transmitting means to transmit the termination
reservation message. 31. An apparatus, comprising:
receiving means for receiving a termination
reservation message; and processing means for
determining a user plane interface type from the
termination reservation message and performing
processing in accordance with the user plane interface
type. 


