
COMPOUNDS USEFUL AS INHIBITORS OF JANUS KINASES
TECHNICAL FIELD OF THE INVENTION [0100] The present
invention relates to compounds useful as inhibitors of
Janus kinases (JAK). The invention also provides
pharmaceutically acceptable compositions comprising
the compounds of the invention and methods of using
the compositions in the treatment of various
disorders. BACKGROUND OF THE INVENTION [0101 ] The
Janus kinases (JAK) are a family of tyrosine kinases
consisting of JAKl, JAK2, JAK3 and TYK2. The JAKs play
a critical role in cytokine signaling. The down-stream
substrates of the JAK family of kinases include the
signal transducer and activator of transcription
(STAT) proteins. JAK/STAT signaling has been
implicated in the mediation of many abnormal immune
responses such as allergies, asthma, autoimmune
diseases such as transplant rejection, rheumatoid
arthritis, psoriasis, amyotrophic lateral sclerosis
and multiple sclerosis as well as in solid and
hematologic malignancies such as leukemias and
lymphomas. JAK2 has also been implicated in
myeloproliferative disorders, which include
polycythemia vera, essential thrombocythemia, chronic
idiopathic myelofibrosis, myeloid metaplasia with
myelofibrosis, chronic myeloid leukemia, chronic
myelomonocytic leukemia, chronic eosinophilic
leukemia, hypereosinophilic syndrome and systematic
mast cell disease. [0102 ] Accordingly, there is a
great need to develop compounds useful as inhibitors
of protein kinases. In particular, it would be
desirable to develop compounds that are useful as
inhibitors of JAK family kinases. SUMMARY OF THE
INVENTION [0103] It has now been found that compounds
of this invention, and pharmaceutically acceptable
compositions thereof, are effective as inhibitors of
proteinkinases, particularly the JAK family kinases.
These compounds have the general formula I : I or a
pharmaceutically acceptable salt thereof, wherein X1,
X2, X3, X4, R3, R4, R5, R6, R7 and R8 are as defined
herein. [0104] These compounds, and pharmaceutically
acceptable compositions thereof, are useful for
treating or lessening the severity of a variety of
disorders, including proliferative disorders, cardiac
disorders, neurodegenerative disorders, autoimmune
disorders, conditions associated with organ
transplantation, inflammatory disorders, or
immunologically mediated disorders in a patient.
[0105] The compounds and compositions provided by this
invention are also useful for the study of JAK kinases
in biological and pathological phenomena; the study of
intracellular signal transduction pathways mediated by
such kinases; and the comparative evaluation of new
kinase inhibitors. DETAILED DESCRIPTION OF THE
INVENTION Definitions and General Terminology [0106]
As used herein, the following definitions shall apply
unless otherwise indicated. For purposes of this
invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements,
CAS version, and the Handbook of Chemistry and
Physics, 75th Ed. 1994. Additionally, general
principles of organic chemistry are described in
"Organic Chemistry", Thomas Sorrell, University
Science Books, Sausalito: 1999, and "March's Advanced
Organic Chemistry", 5th Ed., Smith, M.B. and March,
J., eds. John Wiley & Sons, New York: 2001, the entire
contents of which are hereby incorporated by
reference. [0107 ] As described herein, compounds of
the invention may optionally be substituted with one
or more substituents, such as are illustrated
generally above, or asexemplified by particular
classes, subclasses, and species of the invention. It
will be appreciated that the phrase "optionally
substituted" is used interchangeably with the phrase
"substituted or unsubstituted." In general, the term
"substituted", whether preceded by the term
"optionally" or not, refers to the replacement of one
or more hydrogen radicals in a given structure with
the radical of a specified substituent. Unless
otherwise indicated, an optionally substituted group
may have a substituent at each 



substitutable position of the group. When more than
one position in a given structure can be substituted
with more than one substituent selected from a
specified group, the substituent may be either the
same or different at each position. [0108] As
described herein, when the term "optionally
substituted" precedes a list, said term refers to all
of the subsequent substitutable groups in that list.
If a substituent radical or structure is not
identified or defined as "optionally substituted", the
substituent radical or structure is unsubstituted. For
example, if X is halogen; optionally substituted
C1_3alkyl or phenyl; X may be either optionally
substituted alkyl or optionally substituted phenyl.
Likewise, if the term "optionally substituted" follows
a list, said term also refers to all of the
substitutable groups in the prior list unless
otherwise indicated. For example: if X is halogen, or
phenyl wherein X is optionally substituted by Jx ,
then both C1_3alkyl and phenyl may be optionally
substituted by Jx . As is apparent to one having
ordinary skill in the art, groups such as H, halogen,
NO2, CN, NH2, OH, or OCF3 would not be included
because they are not substitutable groups. [0109]
Combinations of substituents envisioned by this
invention are preferably those that result in the
formation of stable or chemically feasible compounds.
The term "stable", as used herein, refers to compounds
that are not substantially altered when subjected to
conditions to allow for their production, detection,
and, preferably, their recovery, purification, and use
for one or more of the purposes disclosed herein. In
some embodiments, a stable compound or chemically
feasible compound is one that is not substantially
altered when kept at a temperature of 40C or less, in
the absence of moisture or other chemically reactive
conditions, for at least a week. [0110] The term
"aliphatic" or "aliphatic group", as used herein,
means a straight-chain (i.e., unbranched) or branched,
substituted or unsubstituted hydrocarbon chain that is
completely saturated or that contains one or more
units of unsaturation. Unless otherwise specified,
aliphatic groups contain 1-20 aliphatic carbon atoms.
Insome embodiments, aliphatic groups contain 1-10
aliphatic carbon atoms. In other embodiments,
aliphatic groups contain 1-8 aliphatic carbon atoms.
In still other embodiments, aliphatic groups contain
1-6 aliphatic carbon atoms, and In yet other
embodiments, aliphatic groups contain 1-4 aliphatic
carbon atoms. Suitable aliphatic groups include, but
are not limited to, linear or branched, substituted or
unsubstituted alkyl, alkenyl, or alkynyl groups.
Further examples of aliphatic groups include methyl,
ethyl, propyl, butyl, isopropyl, isobutyl, vinyl, and
sec-butyl. [0111] The term "cycloaliphatic" (or
"carbocycle" or "cycloalkyl") refers to a hydrocarbon
that is completely saturated or that contains one or
more units of unsaturation, but which is not aromatic,
that has a single point of attachment to the rest of
the molecule, and wherein any individual ring in said
bicyclic ring system has 3-7 members. Unless otherwise
specified, the term "cycloaliphatic" refers to a
monocyclic C3-C8 hydrocarbon or bicyclic C8-C12
hydrocarbon. Suitable cycloaliphatic groups include,
but are not limited to, cycloalkyl, cycloalkenyl, and
cycloalkynyl. Further examples of aliphatic groups
include cyclopropyl, cyclobutyl, cyclopentyl,
cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl,
and cycloheptenyl. [0112 ] The term "heterocycle",
"heterocyclyl" or "heterocyclic" as used herein refers
to a monocyclic, bicyclic, or tricyclic ring system in
which one or more ring members are an independently
selected heteroatom and that is completely saturated
or that contains one or more units of unsaturation,
but which is not aromatic, that has a single point of
attachment to the rest of the molecule. In some
embodiments, the "heterocycle", "heterocyclyl" or
"heterocyclic" group has three to fourteen ring
members in which one or more ring members is a
heteroatom independently selected from oxygen, sulfur,
nitrogen, or phosphorus, and each ring in the system
contains 3 to 7 ring members. [0113] Examples of
heterocyclic rings include, but are not limited to,
the following monocycles: 2-tetrahydrofuranyl,
3-tetrahydrofuranyl, 2-tetrahydrothiophenyl,
3-tetrahydrothiophenyl, 2-morpholino, 3-morpholino,
4-morpholino, 2-thiomorpholino, 3-thiomorpholino,
4-thiomorpholino, 1-pyrrolidinyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 1-tetrahydropiperazinyl,
2-tetrahydropiperazinyl, 3-tetrahydropiperazinyl,
1-piperidinyl, 



2-piperidinyl, 3-piperidinyl, 1-pyrazolinyl,
3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl,
1-piperidinyl, 2-piperidinyl, 3-piperidinyl,
4-piperidinyl, 2-thiazolidinyl,
3-thiazolidinyl,4-thiazolidinyl, 1-imidazolidinyl,
2-imidazolidinyl, 4-imidazolidinyl, 5-imidazolidinyl;
and the following bicycles: 3-lH-benzimidazol-2-one,
3-(l-alkyl)-benzimidazol-2-one, indolinyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl,
benzothiolane, benzodithiane, and
l,3-dihydro-imidazol-2-one. [0114] The term
"heteroatom" means one or more of oxygen, sulfur,
nitrogen, phosphorus, or silicon, including any
oxidized form of nitrogen, sulfur, phosphorus, or
silicon, the quaternized form of any basic nitrogen,
or a substitutable nitrogen of a heterocyclic ring,
for example N (as in 3,4-dihydro-2H-pyrrolyl), NH (as
in pyrrolidinyl) or NR+ (as in N-substituted
pyrrolidinyl). [0115] The term "unsaturated", as used
herein, means that a moiety has one or more units of
unsaturation. [0116] The term "aryl" used alone or as
part of a larger moiety as in "aralkyl", "aralkoxy",
or "aryloxyalkyl", refers to monocyclic, bicyclic, and
tricyclic carbocyclic ring systems having a total of
six to fourteen ring members, wherein at least one
ring in the system is aromatic, wherein each ring in
the system contains 3 to 7 ring members and that has a
single point of attachment to the rest of the
molecule. The term "aryl" may be used interchangeably
with the term "aryl ring". Examples of aryl rings
would include phenyl, naphthyl, and anthracene. [0117]
The term "heteroaryl", used alone or as part of a
larger moiety as in "heteroaralkyl" or
"heteroarylalkoxy", refers to monocyclic, bicyclic,
and tricyclic ring systems having a total of five to
fourteen ring members, wherein at least one ring in
the system is aromatic, at least one ring in the
system contains one or more heteroatoms, wherein each
ring in the system contains 3 to 7 ring members and
that has a single point of attachment to the rest of
the molecule. The term "heteroaryl" may be used
interchangeably with the term "heteroaryl ring" or the
term "heteroaromatic". [0118] Further examples of
heteroaryl rings include the following monocycles:
2-furanyl, 3-furanyl, N-imidazolyl, 2-imidazolyl,
4-imidazolyl, 5- imidazolyl, 3-isoxazolyl,
4-isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl,
5-oxazolyl, N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl,
4-pyrimidinyl, 5-pyrimidinyl, pyridazinyl (e.g.,
3-pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-thiazolyl,
tetrazolyl (e.g., 5-tetrazolyl), triazolyl (e.g.,
2-triazolyl and 5-triazolyl), 2- thienyl, 3-thienyl,
pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl,
1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,3-triazolyl,
1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,5-thiadiazolyl, pyrazinyl, 1,3,5-triazinyl, and
the following bicycles: benzimidazolyl, benzofuryl,
benzothiophenyl, indolyl (e.g., 2-indolyl), purinyl,
quinolinyl (e.g., 2- quinolinyl, 3-quinolinyl,
4-quinolinyl), and isoquinolinyl (e.g.,
1-isoquinolinyl, 3- isoquinolinyl, or
4-isoquinolinyl). [0119] In some embodiments, an aryl
(including aralkyl, aralkoxy, aryloxyalkyl and the
like) or heteroaryl (including heteroaralkyl and
heteroarylalkoxy and the like) group may contain one
or more substituents. Suitable substituents on the
unsaturated carbon atom of an aryl or heteroaryl group
are selected from those listed in the definitions of
R2 and R4 below. Other suitable substituents include:
halogen; -R; -OR; -SR; 1,2-methylenedioxy;
1,2-ethylenedioxy; phenyl (Ph) optionally substituted
with R; -O(Ph) optionally substituted with R; -(CH2)
2(Ph), optionally substituted with R; -CH=CH(Ph),
optionally substituted with R; -NO2; -CN; -N(R)2;
-NRC(O)R; -NRC(S)R; -NRC(0)N(R) 2; -NRC(S)N(R)2;
-NRCO2R; -NRNRC(O)R; -NRNRC(0)N(R) 2; -NRNRCO2R;
-C(O)C(O)R; -C(O)CH2C(O)R; -CO2R; -C(O)R; -C(S)R;
-C(0)N(R) 2; -C(S)N(R)2; -0C(0)N(R) 2; -OC(O)R;
-C(O)N(OR) R; -C(NOR) R; -S(O)2R; -S(O)3R; -SO2N(R)2;
-S(O)R; -NRSO2N(R)2; -NRSO2R; -N(0R)R; -C(=NH)-N(R)2;
or -(CH2)0-2NHC(O)R; wherein each independent
occurrence of R is selected from hydrogen, optionally
substituted C1_6 aliphatic, an unsubstituted 5-6
membered heteroaryl or heterocyclic ring, phenyl,
-O(Ph), or -CH2(Ph), or, two independent occurrences
of R, on the same substituent or different
substituents, taken together with the atom(s) to which
each R group is bound, form a 5- 8-membered
heterocyclyl, aryl, or heteroaryl ring or a
3-8-membered cycloalkyl ring, 



wherein said heteroaryl or heterocyclyl ring has 1-3
heteroatoms independently selected from nitrogen,
oxygen, or sulfur. Optional substituents on the
aliphatic group of R are selected from NH2,
NH(C1_4aliphatic), N(C1_4aliphatic)2, halogen,
C1_4aliphatic, OH, O(C1_4aliphatic), NO2, CN, CO2H,
CO2(C1_ 4aliphatic), O(haloC1_4 aliphatic), or haloC1_
4aliphatic, wherein each of the foregoing
C1_4aliphatic groups of R is unsubstituted. [0120] In
some embodiments, an aliphatic or heteroaliphatic
group, or a nonaromatic heterocyclic ring may contain
one or more substituents. Suitable substituents on the
saturated carbon of an aliphatic or heteroaliphatic
group, or of a non-aromaticheterocyclic ring are
selected from those listed above for the unsaturated
carbon of an aryl or heteroaryl group and additionally
include the following: =0, =S, =NNHR , =NN(R*)2,
=NNHC(0)R *, =NNHCO2(alkyl), =NNHSO2(alkyl), or =NR*,
where each R* is independently selected from hydrogen
or an optionally substituted C1_6 aliphatic. Optional
substituents on the aliphatic group of R are selected
from NH2, NH(C1_4 aliphatic), N(C1_4 aliphatic)2,
halogen, C1_4 aliphatic, OH, 0(C 1_4 aliphatic), NO2,
CN, CO2H, CO2(C1_4 aliphatic), O(halo C1_4 aliphatic),
or halo(C1_4 aliphatic), wherein each of the foregoing
Ci^aliphatic groups of R* is unsubstituted. [0121] In
some embodiments, optional substituents on the
nitrogen of a nonaromatic heterocyclic ring include
-R+, -N(R+)2, -C(O)R+, -CO2R+, -C(O)C(O)R+, -
C(O)CH2C(O)R+, -SO2R+, -SO2N(R+)2, -C(=S)N(R+)2,
-C(=NH)-N(R+)2, or -NR+SO2R+; wherein R+ is hydrogen,
an optionally substituted C1_4 aliphatic, optionally
substituted phenyl, optionally substituted -O(Ph),
optionally substituted -CH2(Ph), optionally
substituted -(CH2)1-2(Ph); optionally substituted
-CH=CH(Ph); or an unsubstituted 5-6 membered
heteroaryl or heterocyclic ring having one to four
heteroatoms independently selected from oxygen,
nitrogen, or sulfur, or, two independent occurrences
of R+, on the same substituent or different
substituents, taken together with the atom(s) to which
each R+ group is bound, form a 5-8-membered
heterocyclyl, aryl, or heteroaryl ring or a 3-8-
membered cycloalkyl ring, wherein said heteroaryl or
heterocyclyl ring has 1-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. Optional
substituents on the aliphatic group or the phenyl ring
of R+ are selected from NH2, NH(C1-4 aliphatic),
N(C1_4 aliphatic)2, halogen, C1-4 aliphatic, OH,
O(C1_4 aliphatic), NO2, CN, CO2H, CO2(C1_4 aliphatic),
O(halo C1_4 aliphatic), or halo(C1_4 aliphatic),
wherein each of the foregoing C1_4aliphatic groups of
R+ is unsubstituted. [0122 ] As detailed above, in
some embodiments, two independent occurrences of R (or
R+, or any other variable similarly defined herein),
may be taken together with the atom(s) to which each
variable is bound to form a 5-8-membered heterocyclyl,
aryl, or heteroaryl ring or a 3-8-membered cycloalkyl
ring. Exemplary rings that are formed when two
independent occurrences of R (or R+, or any other
variable similarly defined herein) are taken together
with the atom(s) to which each variable is bound
include, but are not limited to the following: a) two
independent occurrences of R (or R+, or any other
variable similarly defined herein) that are bound
tothe same atom and are taken together with that atom
to form a ring, for example, N(R)2, where both
occurrences of R are taken together with the nitrogen
atom to form a piperidin-1-yl, piperazin- 1-yl, or
morpholin-4-yl group; and b) two independent
occurrences of R (or R+, or any other variable
similarly defined herein) that are bound to different
atoms and are taken together with both of those atoms
to form a ring, for example where a phenyl group is
substituted with two occurrences of OR these two
occurrences of R are taken together with the oxygen
atoms to which they are bound to form a fused
6-membered oxygen containing ring: two ndependent
occurrences of R (or R+, or any other variable
similarly defined herein) are taken together with the
atom(s) to which each variable is bound and that the
examples detailed above are not intended to be
limiting. [0123 ] In some embodiments, an alkyl or
aliphatic chain can be optionally interrupted with
another atom or group. This means that a methylene
unit of the alkyl or aliphatic chain is optionally
replaced with said other atom or group. Examples of
such atoms or groups would include, but are not
limited to, -NR-, -O-, -S-, -CO2-, -OC(O)-, -C(O)CO-,
-C(O)-, -C(O)NR-, -C(=N-CN), -NRCO-, -NRC(O)O-,
-SO2NR-, -NRSO2-, -NRC(O)NR-, -OC(O)NR-, -NRSO2NR-,
-SO-, or -SO2-, wherein R is defined herein. 



Unless otherwise specified, the optional replacements
form a chemically stable compound. Optional
interruptions can occur both within the chain and at
either end of the chain; i.e. both at the point of
attachment and/or also at the terminal end. Two
optional replacements can also be adjacent to each
other within a chain so long as it results in a
chemically stable compound. Unless otherwise
specified, if the replacement or interruption occurs
at the terminal end, the replacement atom is bound to
an H on the terminal end. For example, if -CH2CH2CHs
were optionally interrupted with -0-, the resulting
compound could be -OCH2CH3, -CH2OCH3, or -CH2CH2OH.
[0124 ] As described herein, a bond drawn from a
substituent to the center of one ring within a
multiple-ring system (as shown below), represents
substitution of the substituent at any substitutable
position in any of the rings within the multiple
ringsystem. For example, Figure a represents possible
substitution in any of the positions shown in Figure b
. Figure a [0125 ] This also applies to multiple ring
systems fused to optional ring systems (which would be
represented by dotted lines). For example, in Figure
c, X is an optional substituent both for ring A and
ring B. Figure c [0126] If, however, two rings in a
multiple ring system each have different substituents
drawn from the center of each ring, then, unless
otherwise specified, each substituent only represents
substitution on the ring to which it is attached. For
example, in Figure d, Y is an optionally substituent
for ring A only, and X is an optional substituent for
ring B only. Figure d [0127 ] Unless otherwise stated,
structures depicted herein are also meant to include
all isomeric (e.g., enantiomeric, diastereomeric, and
geometric (or conformational)) forms of the structure;
for example, the R and S configurations for each
asymmetric center, (Z) and (E) double bond isomers,
and (Z) and (E) conformational isomers. Therefore,
single stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational)
mixtures of the present compounds are within the scope
of the invention. [0128] Unless otherwise stated, all
tautomeric forms of the compounds of the invention are
within the scope of the invention. Additionally,
unless otherwise stated, structures depicted herein
are also meant to include compounds that differ only
in the presence of one or more isotopically enriched
atoms. For example, compounds havingthe present
structures except for the replacement of hydrogen by
deuterium or tritium, or the replacement of a carbon
by a 13C- or 14C-enriched carbon are within the scope
of this invention. Such compounds are useful, for
example, as analytical tools, probes in biological
assays, or as JAK inhibitors with improved therapeutic
profile. Description of Compounds of the Invention
[0129] The present invention relates to a compound of
formula I : I or a pharmaceutically acceptable salt
thereof, wherein: X1 is N or CR1; X2 is N or CR2;
wherein no more than one of X1 or X2 is N ; X3 is N or
CR23 ; X4 is N or CR24 ; wherein at least one of X3
and X4 is N ; R1 is H, halo, R', OH, OR', COR', COOH,
COOR', CONH 2, CONHR', CON(R' )2, or CN; R2 is H,
halo, R', OH, OR', COR', COOH, COOR', CONH 2, CONHR',
CON(R' )2, or CN; or R1 and R2, taken together, form a
5-7 membered aryl or heteroaryl ring optionally
substituted with 1-4 occurrences of R9; each R9 is
independently selected from halogen, OCH 3, OH, N O2,
NH2, SH, SCH 3, NCH 3, CN or unsubstituted
C1_2aliphatic; R23 is HS,, hhaallo, R', OH, OR', COR',
COOH, COOR', CONH 2, CONHR', C0N(R') 2, or CN; 



R24 is HS,, hhaallo, R', OH, OR', COR', COOH, COOR',
CONH 2, CONHR', CON(R' )2, or CN; R' is a C1_3
aliphatic optionally substituted with 1-4 occurrences
of R10.each R10 is independently selected from
halogen, CF3, OCH3, OH, SH, NO2,NH2, SCH3, NCH3, CN or
unsubstituted C1_2 aliphatic, or two R10 groups,
together with the carbon to which they are attached,
form a cyclopropyl ring or C=O; R3 is selected from
(2-e) ( -h) (2-i)(2-y) (2-z) (3-a) (3-b) (3-c) (3-0)
(3-p) (3-q) (3-r)R19 is selected from H; a C3-7
cycloaliphatic optionally substituted with 1-4
occurrences of halogen, OH, NO2, NH2, SH or CN; or a
C1-6 aliphatic, wherein up to two methylene units of
said C1-6 aliphatic are optionally and independently
replaced by GR and wherein said C1_6 aliphatic is
optionally substituted with 1-4 R20; GR is -NH-, -NR 2
1-, -0-, -S-, -CO 2-, -OC(O)-, -C(O)CO-, -C(O)-,
-C(O)NH-, -C(O)NR 2 1-, -NC(=N-CN)N-, -NHCO-, -NR 2
1CO-, -NHC(O)O-, -NR 2 1C(O)O-, - SO2NH-, -SO 2NR2 1-,
-NHSO 2-, -NR 2 1SO2-, -NHC(O)NH-, -NR 2 1C(O)NH-,
-NHC(O)NR 2 1-, -NR 2 1C(O)NR 2 1, -OC(O)NH-, -OC(O)NR
2 1-, -NHSO 2NH-, -NR 2 1SO2NH-, -NHSO 2NR2 1-, -NR 2
1SO2NR2 1-, -SO-, or -SO 2-; R2 1 is C1_6 aliphatic or
C3-7 cycloaliphatic optionally substituted with 1-6
occurrences of halogen, N(R X)2, Rx , -OR X, -SRX, -NO
2, -CF 3, -CN, -CO 2RX, -COR X 0C0R x , CONHR X
orNHCOR x ; each Rx is independently selected from H
or an unsubstituted C1-6 aliphatic; each R20 is
independently selected from halogen, OH, OR22, NO2,
NH2, NHR 22, N(R 22)2, SH, SR22, CN, or R22; or two
R20, together with the carbon(s) to which they are
attached, form a cyclopropyl ring or C=O; each R22 is
independently selected from a C1-6 aliphatic or C3-7
cycloaliphatic optionally substituted with 1-6
occurrences of halogen, OH, NO2, NH2, SH or CN; R25 is
-(U) m-Y; U is a C1_6 aliphatic, wherein up to two
methylene units are optionally and independently
replaced by Gu and wherein U is optionally substituted
with 1-4 Ju ; Gu is -NH-, -NR 26-, -0-, -S-, -CO 2-,
-OC(O)-, -C(O)CO-, -C(O)-, -C(O)NH-, -C(O)NR 26-,
-NCC=N-CN)N-, -NHCO-, -NR 26CO-, -NHC(O)O-, -NR
26C(O)O-, - SO2NH-, -SO 2NR26-, -NHSO 2-, -NR 26SO2-,
-NHC(O)NH-, -NR 26C(O)NH-, -NHC(O)NR 26-, -NR 26C(O)NR
26, -OC(O)NH-, -OC(O)NR 26-, -NHSO 2NH-, -NR 26SO2NH-,
-NHSO 2NR26-, -NR 26SO2NR26-, -SO-, or -SO 2-; R26 is
a C1_6 aliphatic, C3-10 cycloaliphatic, C6-10 aryl,
5-10 membered heteroaryl, or 5-10 membered
heterocyclyl; wherein said aliphatic, cycloaliphatic,
aryl, heteroaryl or heterocyclyl is optionally
substituted with halogen, Rx , -OR X, -SRX, -NO 2, -CF
3, -CN, -CO 2RX -COR X, 0C0R x , CONHR X, or NHCOR X;
each Ju is independently selected from halogen, L,
-(Ln)-R', -(L n)-N(R' )2, -(Ln)-SR', -(Ln)-OR',
-(Ln)-(C 3-I0 cycloaliphatic), -(Ln)-(C 6-10 aryl),
-(Ln)-(5-10 memberedheteroaryl), -(Ln)-(5-10 membered
heterocyclyl), oxo, C1_4haloalkoxy, C1_4haloalkyl,
-(Ln)-NO 2, -(Ln)-CN, -(Ln)-OH, -(Ln)-CF 3, -CO 2R',
-CO 2H, -COR', -COH, -OC(O)R', -C(O)NHR', C(O)N(R' )2,
-NHC(O)R', or NR C(O)R'; or two Ju groups, on the same
substituent or different substituents, together with
the atom(s) to which each Ju group is bound, form a
5-7 membered saturated, unsaturated, or partially
saturated ring; m is Oor 1; Y is H, halogen, CN, NO2,
NH2, NHR, N(R) 2, or a group selected from a C1_6
aliphatic, a C3-10cycloaliphatic, a C -io aryl, a 5-10
membered heteroaryl, or a 5-10 membered heterocyclyl,
wherein said group is optionally substituted with 1-8
occurrences of Jg ; each Jg is independently selected
from halogen, L, -(Ln)-R 26, -(Ln)-N(R 26)2, -(Ln)-SR
26, -(Ln)-OR 26, -(Ln)-(C 3-I0 cycloaliphatic),
-(L1O-(C6-10 aryl), -(Ln)-(5-10 membered heteroaryl),
-(Ln)-(5-10 membered heterocyclyl), oxo,
C1_4haloalkoxy, C1_4haloalkyl, -(Ln)-N0 2, -(L1O-CN,
-(Ln)-0H, -(L1O-CF3, -CO 2R26, -CO 2H, -COR 26, -COH,
-OC(O)R 26, -C(O)NHR 26, C(O)N(R 26)2, -NHC(O)R 26, or
NR26C(O)R 26; or two Jg groups, on the same
substituent or different substituents, 



together with the atom(s) to which each Jg group is
bound, form a 5-7 membered saturated, unsaturated, or
partially saturated ring; each L is independently a
C1_4 aliphatic wherein up to three methylene units are
replaced by -NH-, -NRL-, -0-, -S-, -CO 2-, -OC(O)-,
-C(O)CO-, -C(O)-, -C(O)NH-, -C(0)NR L-, -NC(=N-CN)N,
-NHCO-, -NR LC0-, -NHC(O)O-, -NR LC(0)0-, - SO2NH-,
-S0 2NRL-, -NHSO 2-, -NR LS0 2-, -NHC(O)NH-, -NR
LC(0)NH-, -NHC(O)NR 1S -NR LC(0)NR L, -OC(O)NH-,
-0C(0)NR L-, -NHSO 2NH-, -NR LS0 2NH-, -NHS0 2NRL-,
-NR LS0 2NRL-, -SO-, or -SO 2-; each n is
independently Oor 1; RL is selected from C1_6
aliphatic, C3-1Ocycloaliphatic, C -io aryl, 5-10
membered heteroaryl, or 5-10 membered heterocyclyl; or
two RL groups, on the same substituent or different
substituents, together with the atom(s) to which each
RL group is bound, form a 3-8 membered heterocyclyl;
each R is independently selected from a C1_4 aliphatic
or a C3-6 cycloaliphatic optionally substituted with
1-6 occurrences of halogen, OH, NO2, NH2, SH or CN, or
two Rgroups, together with the atom to which the R
groups are bound, form a 5-7 membered saturated,
unsaturated, or partially saturated ring; wherein each
substitutable carbon of an R3 ring is optionally and
independently substituted with halogen; -R; -OR; -SR;
1,2-methylenedioxy; 1,2- ethylenedioxy; phenyl (Ph)
optionally substituted with R; -O(Ph) optionally
substituted with R; -(CH2V2(Ph), optionally
substituted with R; -CH=CH(Ph), optionally substituted
with R; -NO2; -CN; -N(R)2; -NRC(O)R; -NRC(S)R; -
NRC(0)N(R) 2; -NRC(S)N(R)2; -NRCO2R; -NRNRC(O)R;
-NRNRC(0)N(R) 2; -NRNRCO2R; -C(O)C(O)R; -C(O)CH2C(O)R;
- CO2R; -C(O)R; -C(S)R; -C(0)N(R) 2; -C(S)N(R)2;
-0C(0)N(R) 2; -OC(O)R; -C(O)N(OR) R; -C(NOR) R;
-S(O)2R; -S(O)3R; -SO2N(R)2; - S(O)R; -NRSO2N(R)2;
-NRSO2R; -N(0R)R; -C(=NH)-N(R)2; or -(CH2)o-2NHC(0)R;
wherein each independent occurrence of R is selected
from hydrogen, optionally substituted C1_6 aliphatic,
an unsubstituted 5-6 membered heteroaryl or
heterocyclic ring, phenyl, -O(Ph), or -CH2(Ph), or,
two independent occurrences of R, on the same
substituent or different substituents, taken together
with the atom(s) to which each R group is bound, form
a 5-8-membered heterocyclyl, aryl, or heteroaryl ring
or a 3-8-membered cycloalkyl ring, wherein said
heteroaryl or heterocyclyl ring has 1-3 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur; and wherein each of said optional substituents
on the aliphatic group of R is independently selected
from NH2, NH(C1_ 4aliphatic), N(C1_4aliphatic)2,
halogen, C1_4aliphatic, OH, 0(C 1_4aliphatic), NO2,
CN, CO2H, CO2(C1_4aliphatic), O(haloC1_4 aliphatic),
or haloC1_4aliphatic, wherein each of the foregoing
C1_4aliphatic groups of R is unsubstituted; wherein
each substitutable nitrogen of a non-aromatic
heterocyclic ring of R is optionally and independently
substituted with -R+, -N(R+)2, -C(O)R+, -CO2R+,
-C(O)C(O)R+, -C(O)CH2C(O)R+, -SO2R+, -SO2N(R+)2,
-C(=S)N(R+)2, -C(=NH)- N(R+)2, or -NR+SO2R+; wherein
R+ is hydrogen, an optionally substituted C1_6
aliphatic, optionally substituted phenyl, optionally
substituted -O(Ph), optionally substituted -CH2(Ph),
optionally substituted -(CH2)i_2(Ph); optionally
substituted -CH=CH(Ph); or an unsubstituted 5-6
membered heteroaryl or heterocyclic ringhaving one to
four heteroatoms independently selected from oxygen,
nitrogen, or sulfur, or, two independent occurrences
OfR+, on the same substituent or different
substituents, taken together with the atom(s) to which
each R+ group is bound, form a 5-8-membered
heterocyclyl, aryl, or heteroaryl ring or a 3-8-
membered cycloalkyl ring, wherein said heteroaryl or
heterocyclyl ring has 1-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur; wherein
each of said optional substituents on the aliphatic
group or the phenyl ring of R+ is independently
selected from NH2, NH(C1_4 aliphatic), N(C1_4
aliphatic)2, halogen, C1_4 aliphatic, OH, O(C1_4
aliphatic), NO2, CN, CO2H, CO2(C1_4 aliphatic), O(halo
C1-4 aliphatic), or halo(C1_4 aliphatic), wherein each
of the foregoing C1_4aliphatic groups of R+ is
unsubstituted; 



R4 is H or is a -C1-2 aliphatic optionally substituted
with 1-3 occurrences of R11; each R11 is independently
selected from halogen, CF3, OCH3, OH, SH, NO2, NH2,
SCH3, NCH3, CN, CON(R15)2 or unsubstituted C1_2
aliphatic, or two R11 groups, together with the carbon
to which they are attached, form a cyclopropyl ring or
C=O; R15 is H or unsubstituted C1-2 alkyl; R5 is H or
a C1_4 aliphatic optionally substituted with 1-5
occurrences of R12 ; R6 is H or a C1_6 aliphatic
optionally substituted with 1-5 occurrences of R13 ;
each R12 is independently selected from halogen, OCH3,
OH, NO2, NH2, SH, SCH3, NCH3, CN or unsubstituted
C1_2aliphatic, or two R12 groups, together with the
carbon to which they are attached, form a cyclopropyl
ring; each R13 is independently selected from halogen,
OCH3, OH, NO2, NH2, SH, SCH3, NCH3, CN or
unsubstituted C1_2aliphatic, or two R13 groups,
together with the carbon to which they are attached,
form a cyclopropyl ring; or R5 and R6 are taken
together to form a 3-7 membered carbocyclic or
heterocyclic saturated ring optionally substituted
with 1-5 occurrences of R12; or R4 and R6, taken
together with the nitrogen to which R4 is attached,
form a 3-8 membered saturated, partially saturated or
aromatic nitrogen-containing ring comprising up to two
additional heteroatoms selected from N, O or S and
optionally substituted with 1-4 occurrences of R14 ;
or R1 and R4, taken together with the nitrogen to
which R4 is attached, form a 3-8 membered saturated,
partially saturated or aromatic nitrogen-containing
ringcomprising up to two additional heteroatoms
selected from N, O or S and optionally substituted
with 1-4 occurrences of R14 ; or each R14 is
independently selected from halogen, R", NH2, NHR",
N(R")2, SH, SR", OH, OR", NO2, CN, CF3, COOR", COOH,
COR", OC(O)R" or NC(O)R"; or any two R13 groups, on
the same substituent or different substituents,
together with the atom(s) to which each R14 group is
bound, form a 3-7 membered saturated, unsaturated, or
partially saturated carbocyclic or heterocyclic ring
optionally substituted with 1-3 occurrences of R16: R"
is a C1_3 aliphatic optionally substituted with 1-4
occurrences of R ; each R16 is independently selected
from halogen, CF3, OCH3, OH, SH, NO2,NH2, SCH3, NCH3,
CN, CON(R15)2 or unsubstituted C1_2 aliphatic, or two
R16 groups, together with the carbon to which they are
attached, form a cyclopropyl ring or C=O; R7 is H or
C1_4 aliphatic optionally substituted with 1-3
occurrences of R17 ; each R17 is independently
selected from halogen, CF3, OCH3, OH, SH, NO2,NH2,
SCH3, NCH3, CN, CON(R15)2 or unsubstituted C1_2
aliphatic, or two R17 groups, together with the carbon
to which they are attached, form a cyclopropyl ring or
C=O; R8 is C1_4 aliphatic optionally substituted with
1-6 occurrences of R18 ; and each R18 is independently
selected from halogen, CF3, OCH3, OH, SH, NO2,NH2,
SCH3, NCH3, CN, CON(R15)2 or unsubstituted C1_2
aliphatic, or two R18 groups, together with the carbon
to which they are attached, form a cyclopropyl ring or
C=O. [0130 ] In one embodiment, a compound of the
invention has one of formulae I-A, I-B, I-C, I-D, I-E,
I-F, I-G, I-H or I-i: I-D I-E I-FI-G I-I. [0131 ] In
one embodiment, said compound is selected from one of
formulae I-A, I-B, I-C or I-D. In a further
embodiment, said compound is selected from one of
formulae I-C or I-D. In yet a further embodiment, said
compound has formula I-D. [0132 ] In another
embodiment, said compound is selected from one of
formulae I-A, I-B, I-C, I-F, I-G or I-I and R1 is H,
Cl, F, R', OH or OR'. In a further embodiment, R1 is
H, CH3, Cl or F. [0133 ] In another embodiment, said
compound is selected from one of formulae I-A, I-B,
I-C, I-D, I-E or I-H, and R2 is H, Cl, F, R', OH or
OR'. In a further embodiment, R is H, CH3, Cl or F. In
yet another embodiment, said compound is of formula
I-C, and R1 is H, Cl or F and R2 is H. [0134 ] In
another embodiment, said compound is selected from one
of formulae I-A, I-E or I-G, and R23 is H, Cl, F, R',
OH or OR'. In a further embodiment, 



R23 is H, CH3, Cl or F. In yet a further embodiment,
R23 is H. [0135 ] In another embodiment, said compound
is selected from one of formulae I-B, I-D or I-F, and
R24 is H, Cl, F, R', OH or OR'. In a further
embodiment, R24 is H, CH3, Cl or F. In yet another
embodiment, said compound is of formula I-D, and R2
and R24 are both H. [0136] In another embodiment, X1
is CR1 and X2 is CR2, and R1 and R2, taken together,
form a 5-7 membered aryl or heteroaryl ring optionally
substituted with 1-4 occurrences of R9. [0137 ] In
another embodiment of any of the above-disclosed
embodiments, R4 is H, CH3, CH2CH3 or CH(CH3)2. In a
further embodiment, R4 is H or CH3. In yet a further
embodiment, R4 is H. [0138 ] In an alternative
embodiment, R1 and R4, taken together with the
nitrogen to which R4 is attached, form a 3-8 membered
saturated, partially saturated or aromatic
nitrogen-containing ring comprising up to two
additional heteroatoms selected from N, O or S and
optionally substituted with 1-4 occurrences of R14
.[0139] In another embodiment of any of the
above-disclosed embodiments, R5 is H or a C1_2 alkyl
optionally substituted with up to 3 occurrences of R12
. In a further embodiment, R5 is H or an unsubstituted
C1-2 alkyl. [0140] In another embodiment of any of the
above-disclosed embodiments, R6 is a C1-4 aliphatic
optionally substituted with 1-5 occurrences of R13 .
In a further embodiment, R5 is H and R6 is selected
fromH3C [0141] In a further embodiment, R6 is selected
from[ [0143] In a still further embodiment, R6 is
selected from[0144] In another embodiment, R5 and R6
are taken together to form a ring selected from
wherein one or more carbon atoms in of said ring are
optionally and independently replaced by N, O or S.
[0145] In another embodiment, R5 and R6 are [0146] In
a further embodiment, R5 and R6 are H3 [0147] In yet a
further embodiment, R5 and R6 are [0148] In another
embodiment, R4 and R6, taken together with the
nitrogen to which R is attached, form a 3-8 membered
saturated, partially saturated or
aromaticnitrogen-containing ring comprising up to two
additional heteroatoms selected from N , O or S and
optionally substituted with 1-4 occurrences of R 14 .
In a further embodiment, R4 and R 6 taken together is
selected from is H or R 14 . [0149] In a further
embodiment, R4 and R6 taken together is [0150] In yet
a further embodiment, R4 and R 6 taken together is
[0151] In a further embodiment, the ring formed b y R4
and R 6 is unsubstituted. In another embodiment, the
ring formed by R4 and R6 is substituted with one
occurrence o f R 14 . In a further embodiment, R 14 is
OH, CH 3, F , OR' or NHR'. In yet a further
embodiment, R ' is C 1_2 alkyl or C2-3 alkenyl. In a
still further embodiment, R 14 is OH. [ 0152 ] In
another embodiment o f any o f the above-disclosed
embodiments, RR7 iiss H oorr C 11--22 aallkkyyll
ooppttiioonnaallllyy ssuubbssttiittuutteedd wwiitthh
1-3 occurrences o f R 17. In a further embodiment, R 7
is H or unsubstituted C 1-2 alkyl.[0153 ] In another
embodiment of any of the above-disclosed embodiments,
R8 is a C1_4 aliphatic or cycloaliphatic optionally
substituted with up to 6 occurrences of R18. In a
further embodiment, R8 is a C2-3 aliphatic or
cycloaliphatic optionally substituted with up to 6
occurrences of R18. In a further embodiment, R18 is F.
In yet a further embodiment, R8 is CH2CH3, CH2CF3,
CH2CHF2, CH2CH2F, CH2CH2CH3, CH2CH2CF3, CH2CH2CH2F or
CH2CH2CHF2. In a still further embodiment, R8 is
CH2CH3, CH2CF3, CH2CH2CH3 or CH2CH2CF3. In yet a
further embodiment, R8 is CH2CF3. [0154] In another
embodiment of any of the above-disclosed embodiments,
R3 is selected from (1-a), (1-c), (1-k), (2-d), (2-e),
(2-f), (2-n), (2-o), (2-u), (2-v), (2-x), (2-y), (2-z)
and (3-a). In a further embodiment, R3 is selected
from (1-a), (1-c), (1-k), (2- d), (2-e), (2-n), (2-o),
(2-u), (2-x) and (2-z). In yet a further embodiment,
R3 is selected 



from (1-a), (1-c), (2-d), (2-e), (2-n), (2-o), (2-u)
and (2-x). In a still further embodiment, R3 is
selected from (1-c), (2-d), (2-n) and (2-o). [0155 ]
In another embodiment, R3 is unsubstituted. In an
alternative embodiment, up to two substitutable
carbons and up to one substitutable nitrogens of a
non-aromatic heterocyclic ring of the R3 ring are
substituted. In a further embodiment, one
substitutable carbon and up to one substitutable
nitrogens of a non-aromatic heterocyclic ring of the
R3 ring are substituted. In yet a further embodiment,
one substitutable carbon of the R3 ring is
substituted. [0156] In another embodiment, R3 is (2-n)
and R25 is C(O)NR2. In another embodiment, R3 is (2-o)
and R25 is an optionally substituted aryl or
heteroaryl. In a further embodiment, R25 is an
optionally substituted phenyl. In another embodiment,
R3 is (1-c) or (2-d) and R3 is unsubstituted.[0157] In
another embodiment, the invention provides a compound
of Table 1: Table 1NON-BITTER SODIUM-FREE OR
LOW-SODIUM SALT COMPOSITION BACKGROUND OF THE
INVENTION Field of the Invention [0001] The present
invention relates to a stable, sodium- free or
low-sodium seasoning composition of agreeable salty
taste very similar to common table salt, intended for
consumption by the overall population, i.e., youth,
adults, elderly, and pregnant women. Said composition
also acts as a dietary supplement and confers calcium,
potassium, magnesium and C Vitamin to the diet.
Description of the Prior Art [0002] The present
composition aids in preventing or treating certain
diseases, such as hypertension, osteoporosis, and
obesity, amongst others, which stem from the
consumption of sodium. It is intended to be used
throughout the pre-, inter-, and postcooking of
foodstuffs, as is common table salt, in the household
and the food processing industry. [0003] Many attempts
at substituting common table salt are known but have
come to naught or have yet to attain the desired
success because they mainly comprise potassium
chloride; and, hence, confer a bitter residual taste.
This bitter taste inhibits the compliance of those who
must restrict sodium intake per medical
recommendation, causing grave consequences. In
arterial hypertension for instance, reduction of
sodium intake is a mainstay, as sodium produces a
direct augmentation of blood pressure. [0004] Sodium
toxicity to the body is demonstrated through a
decrease of nitric oxide (NO). NO is a natural
substance that is actively involved in cardiovascular
system regulation. NO is beneficial to health because
it sustains healthy blood vessels; protects against
vascular, heart, cerebral, and renal diseases, reduces
arterial tension values by producing vasodilatation;
prevents the onset of ischemic diseases because of its
antiatherogenic and antithrombotic effect; helps
combat infections; lowers pulmonaryhypertension; and
aids in destroying cancerous tumors. [0005] Per
scientific research, a high-sodium diet reduces NO
levels and, subsequently, augments the risk of
developing cardiac, vascular, renal, and cerebral
diseases. Sodium relates to an increase in arterial
pressure, mainly because of the lack of vascular
dilatation from NO reduction. [0006] The restriction
of sodium intake, in turn, helps to prevent and treat
various diseases and improves overall public health.
That a simple dietary measure, i.e., sodiumintake
reduction, prevents arterial hypertension - a disease
that retains high rates of morbidity and mortality in
developed countries - has been proven. The 50 million
Americans who undergo hypertension are advised to
maintain a low-sodium diet - about 1,500 milligrams
per day. [0007] Current nurturing in industrialized
countries does not bestow the enough of the basic
nutrients of a complete diet to children, adolescents,
pregnant women, and the elderly. Therefore, they
require nutrients bestowed by dietary supplements
found in massive elements, such as water and salt.
These elements are an important part of human dietary
requirements. Humans are subjected to a dependence on
them. Consequently, we must consume them every day of
our lives. That humans choose to pay to drink
lowsodium water but cannot easily find low-sodium
nourishment, which would benefit their 



lives, seems contradictory. [0008] The FDA recommends
a daily 500-mg minimal and 2,400-mg maximal sodium
intake. Notwithstanding, the average American takes in
more than 4,000 mg of sodium per day; three-fourths of
which come from the processed foodstuffs and
nourishment ingested. The American Public Health
Association (APHA) has drafted a proposal to reduce
sodium content in processed foodstuffs by 50% within
the next 10 years. The APHA estimates the change could
reduce the number of hypertension sufferers by 20
percent, eventually saving 150,000 lives a year.
[0009] The FDA is currently considering the enactment
of regulations on sodium levels in foodstuffs that
claim to have "healthy nutrients."[0010] There is need
for new salt substitutes of sodium- free or low-sodium
content having an agreeable salty taste, for use as a
dietary supplement, and to reduce the general use of
harmful sodium chloride. [001 1] An object of the
invention is to provide a truly rich and delicious
sodium- free salt, which can be used in the household
and in the food processing industry. [0012] A
sodium-free salt accepted by the general populace has
not been attained. The undesirable consequences
resulting therefrom can be seen on a daily basis;
namely, a periodically heightened intake of salty fats
that are so utterly interrelated that they lead to
concordant hypertension and obesity, which are the
greatest maladies of the current century. [0013] That
a reduction in sodium intake decreases arterial
pressure in both the hypertensive and the normotensive
is scientifically proven. Sodium relates to an
increase in arterial pressure on the grounds of its
failure in vascular dilatation owing the reduction of
nitric oxide that it generates. [0014] A reduction of
sodium intake is prescribed to patients who undergo
diseases that affect their cardiovascular systems
because many of said patients present altered renal
capacities to excrete the sodium. [0015] Cardiac
ischemic disease is the foremost cause of death in the
western world. Over 5 million people in the United
States alone are diagnosed annually with the disease.
A reduction in salt intake in patients who undergo
mild cardiac insufficiency can substantially improve
measures against symptoms, facilitate activation of
certain medications and, thereby improve patient
quality of life. [0016] Per the Department of
Medicine, Division of Gastroenterology, University of
Massachusetts Medical Center, gastric cancer is the
second most common cause of cancer related to
mortality in the world, and the fourteenth of all
causes of mortality. Detection of the disease commonly
occurs at an advanced stage so that the overall
survival rate is poor. Sodium retains a positive
correlation with the incidence of gastriccancer. One
of the recurrent findings in medical tests performed
on patients undergoing gastric cancer is elevated salt
intake levels. [0017] Patients presenting renal
insufficiency must restrict sodium intake in order to
control known metabolic alterations, such as
hydrosilane retention, and evade the progression of
the insufficiency. Said measures reduce the formation
of edemas and help to control arterial pressure -
above-normal rates thereof contribute to the
progression of renal damage. [0018] In accordance with
the National Heart, Lung and Blood Institute (NHLBI),
overweight individuals consume heightened values of
calories and sodium. Consequently, they retain more
sodium than individuals who are not overweight. [0019]
In addition, research conducted by the NHLBI indicates
that, among overweight adults, there is an increase of
89% in mortality risk due to cerebral damage for every
additional 100 mmol of sodium ingested. [0020] A diet
consistent with high-sodium intake reduces the level
of nitric oxide and, in turn, augments the risk of
developing cardiac, vascular, renal, and cerebral
diseases. [0021] Accordingly, a low-sodium diet
benefits the hypertensive, elderly, obese,
saltsensitive, pregnant women, children, Syndrome X
patients - those afflicted by insulin resistance,
hyperinsulinism, abnormal intolerance to glucose,
arterial hypertension, hypertriglyceridemia, and low
HDL-cholesterol - as well as the remainder of the
population. 



[0022] Causes of cardiovascular disease in adults
commence at an early age. These diseases must be
prevented at the commencement of childhood. High blood
pressure is an important factor of cardiovascular
risk. Accordingly, pediatricians should control not
only children undergoing hypertension but also those
who are normotensive. Preemptive measures should be
duly taken to modify factors, such as obesity and
high-salt intake, which lead to obesity.[0023] This
special composition of agreeable salty taste can
wholly substitute for common salt, as it does not
display the uniquely bitter taste of potassium
chloride compared to common table salt. This quality
is foremost and helpful in the household. [0024] A
calcium- and potassium-rich diet is beneficial to
health. Calcium is indispensable to osseous health. "A
salt-rich (sodium chloride) diet is prejudicial to
osseous health as it increases the loss of urinary
calcium," stated by Dr. Sellmeyer, Director the
University of California San Francisco, and by Mt.
Zion Osteoporosis Center. Also, because the body
requires calcium for many other functions - including
muscular contraction - if calcium excretion is
heightened, the body responds by extracting calcium
directly from the bones; thus weakening them, i.e.,
activating the onset of osteoporosis. Hence, the body
must receive an adequate quantity of calcium - between
1,000 and 1,300 mg per day. The research performed by
Dr. Sellmeyer suggests that a diet rich in potassium
could counterattack the negative effect on osseous
health of a diet rich in salt (sodium chloride).
[0025] Calcium from an ordinary diet is insufficient.
Concordantly, calcium intake must be enhanced. To
achieve proper intake of minerals, massive enrichment
of water and salt with these nutrients is imperative.
Regarding water, schemes have been concocted via usage
of mineral water. Regarding salt, the invention herein
will bestow a like effect. [0026] Dietary supplements
of potassium and calcium reduce hypertension.
Accordingly, as proposed in the "The Seventh Report of
the Joint National Committee on Prevention, Detection,
Evaluation and Treatment of Blood Pressure 2003" by
the National Heart, Lung and the Blood Institute's
National High Blood Pressure Education Program, all
people should adopt healthy lifestyles to prevent the
augmentation of blood pressure, and those who are
undergoing hypertension should do so via a nurturing
program by the Dietary Approaches to Stop Hypertension
(DASH) - a diet enriched with potassium and calcium
and reduced in sodium. [0027] Potassium provides a
fundamental effect on health as it protects the human
organism from certain diseases, such as osteoporosis
and hypertension. An increase ofpotassium content
augments the amount of sodium excreted by the body.
The recommended daily allowance of potassium is 2,000
mg, albeit some experts recommend 3,500 mg daily
intake to prevent high blood pressure. Nonetheless,
the average American ingests only between 800 and
1,500 mg of potassium per day. [0028] Reports suggest
that the rate of regional deaths due to cardiovascular
diseases is inversely proportional to the hardness of
the drinking water. Magnesium in hard water produces
said protective effect. Magnesium is insufficient, in
modern foodstuffs, to meet daily requirements. That
magnesium supplements protect against cardiovascular
damage and arrhythmias has been proven. The
recommended daily allowance of magnesium lies between
300 and 500 mg; albeit in industrialized countries,
only 250 mg of magnesium are ingested per day. [0029]
Therefore, a sodium-free or low-sodium composition
that can substitute for common table salt and contains
sufficient calcium, potassium, and magnesium to
contribute an appropriate dietary supplement, is
greatly needed. SUMMARY OF THE INVENTION [0030] An
objective of the present invention is to provide an
agreeably salty seasoning composition that is easy to
adapt by people of all walks of life who have become
inured to common table salt, comprising an acidulant
selected from the group consisting of citric acid,
tartaric acid, ascorbic acid and mixtures thereof; a
potassium salt; a calcium salt; a magnesium salt; and
rice flour.. [003 1] 'Another objective is to purvey a
salt that confers a dietary supplement to the body, in
particular C Vitamin potassium, calcium or magnesium
supplements. [0032] These objectives are secured via a
seasoning or salt substitute that also confers an 



appropriate dietary supplement, comprising between 2
and 40% by weight of rice flour; between 15 and 65% by
weight of potassium chloride; between 5 and 40% by
weight of acidulant, such as tartaric acid; between 2
and 15% by weight of calcium chloride or calcium
phosphate; and between 10 and 30% by weight of
magnesium sulphate[0033] Another object is to provide
a method for seasoning food with a salty taste,
comprising: adding to food for human consumption an
effective amount of a sodium- free or low-sodium
seasoning composition, comprising an acidulant
selected from the group consisting of citric acid,
tartaric acid, ascorbic acid and mixtures thereof; a
potassium salt; a calcium salt; a magnesium salt; and
rice flour. DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0034] The compounds in the seasoning composition of
agreeably salty taste of the present invention are
present in various proportions. [0035] The rice flour
may be present between 2 to 40% by weight, preferably
5 to 30%, more preferably 15 to 25%. [0036] Sodium
chloride may be present between 0 to 50% by weight,
preferably 15 to 25%. [0037] Potassium chloride may be
present between 15 to 65% by weight, preferably 25 to
35%. [0038] The acidulant compound may be present
between 5 and 40% by weight, preferably 10 to 30%. All
types of organic acids that are acceptable for use in
food may be used - preferably citric acid, tartaric
acid, lactic acid, ascorbic acid and/or fumaric acid -
are contemplated. [0039] The magnesium salt may be
present between 10 to 30% by weight, preferably 15 to
25%. All magnesium salts fit for human consumption are
contemplated, preferably magnesium sulphate and
magnesium chloride. [0040] The compositions of the
invention may be produced by combining the required
amounts of solid raw materials, which may be finely or
coarsely powdered, in scales or crystals then
processed in an industrial mixer, in a manner
well-known in the art; finely powdered raw materials
are preferred.[0041] Specific flavoring agents may
vary per market preferences. A diversity of types and
combinations of flavoring agents are contemplated and
may be present between 0.5 and 8.5% by weight,
preferably 1 to 6%. [0042] Chemical stabilizing
compounds may be individually present between about
0.5 - 10% by weight, preferably 1 to 5%. These include
calcium phosphate and calcium silicate. [0043] The
great advantage of the present invention is that it
has a real salty taste without bitterness, which is
generally unacceptable to the human palate and often
rejected for human consumption. [0044] The composition
of the present invention is beneficial because it
contains low quantities of sodium or no sodium, and it
provides the human organism with a dietary supplement
of calcium, potassium, magnesium and C Vitamin, all of
which are greatly required by the whole of world
population. Accordingly, said invention is beneficial
to the population of a country as it prevents the
onset of arterial hypertension, osteoporosis, obesity,
increased arterial pressure and edema - including the
complications therefrom - in adults, pregnant women,
and children. In turn, it strengthens the effect of
medication for arterial hypertension. Consequently,
such treatment becomes more affordable and effective
for all patients; evades the need for medication-based
treatments; reduces the need for surgical
intervention, additional follow up (and the onset of
complications therein), admittance to hospitals
(amongst the hypertensive); prevents the onset of
certain diseases, such as gastric cancer (among the
overall population); reduces the progression of
certain diseases, such as renal insufficiency; and
avails in the treatment and prevention of short-term
and long-term diseases. [0045] In our experience the
particular salty taste of the present invention
produces no rejection whatsoever by any person (either
adult or child), owing to a mixture of compounds that
is wholly different from any other product known to
date. Given the salinity of potassium chloride,
calcium chloride, and magnesium salt, the
characteristically bitter residual taste of potassium
chloride is totally neutralized by the acid, e.g.,
tartaric acid, and rice flour. The tartaric acid, in
turn, enhances the acidic 



aftertaste and further strengthens the salty
taste.[0046] Said composition imitates the taste of
common table salt because it provides flavor
characteristics, such as saltiness, sourness, and
acidity, that are typical of sodium chloride. Consumer
taste acceptance and flavor testing, by a panel of
untrained judges of varied ages, education, and both
genders, show that the presence of rice flour
neutralizes the bitterness, but not the salinity.
[0047] Saline capacity is augmented when two or more
salty elements are blended. In the present invention
several salt compounds are combined, conferring an
agreeable saltiness that is essentially non-bitter.
[0048] The present invention may be used on any type
of edible product that requires saltiness, such as
soups, broths, juices, vegetables, fish, chicken,
meats, mayonnaise, sauces, and others. [0049] The
following examples are meant to illustrate the
invention and are not intended to be limiting.
EXAMPLES EXAMPLE l Component Proportion by Weight:
Potassium Chloride 33%, Tartaric Acid 20%, Ascorbic
Acid 2%, Magnesium Sulphate 16% Rice Flour 25% Calcium
Phosphate 4%. EXAMPLE 2 Component Proportion by
Weight: Potassium Chloride 36%, Tartaric Acid 30%,
Magnesium Sulphate 23% Calcium Phosphate 11%. EXAMPLE
3Component Proportion by Weight: Potassium Chloride
62%, Tartaric Acid 10%, Magnesium Sulphate 23% Calcium
Phosphate 5%. EXAMPLE 4 Component Proportion by
Weight: Potassium Chloride 25%, Citric Acid 25%,
Calcium Chloride 10%, Sodium Chloride 25%, Magnesium
Chloride 5%, Rice Flour 10%. EXAMPLE 5 Component
Proportion by Weight: Potassium Chloride 25%, Tartaric
Acid 25%, Magnesium Sulphate 15%, Calcium Phosphate
4%, Sodium Chloride 15%, Rice Flour 16%. EXAMPLE 6
Component Proportion by Weight: Potassium Chloride 35%
Tartaric Acid 28% Magnesium sulphate 23% Calcium
Phosphate 4% Sodium Chloride 10% EXAMPLE 7 Component
Proportion by Weight: Potassium 17.30686242 Chloride
15.69313758 Magnesium 3.230742901 Sulphate 12.7692571
Calcium 2.234776637 Phosphate 1.765223363 Tartaric
Acid 22% Rice Flour 25% EXAMPLE 8 Component Proportion
by Weight Potassium 18.88021355% Chloride 17.11978645%
Magnesium 4.644192921% Sulphate 18.35580708% Calcium
6.145635751% Phosphate 4.854364249% Tartaric Acid 30%
EXAMPLE 9 Component Proportion by Weight Potassium
32.51592333% Chloride 29.48407667% Magnesium
4.644192921% Sulphate 18.35580708% Calcium
2.793470796% Phosphate 2.206529204% Tartaric Acid 10%
EXAMPLE 10 Component Proportion by Weight Potassium
13.1 1125941% Chloride 11.88874059% Calcium
5.416756019% Chloride 15.16563289% Sodium 9.8343671
13% Chloride 9.583243981% Citric Acid 25% Rice Flour
10%EXAMPLE 11 Component Proportion by Weight Potassium
13.1 1125941% Chloride 11.88874059% Magnesium
3.02882147% Sulphate 11.97117853% Calcium 2.234776637%
Phosphate 1.765223363% Sodium 5.900620268% Chloride
9.099379732% Tartaric Acid 25% Rice Flour 16% EXAMPLE
12 Component Proportion by Weight Potassium
18.35576317% Chloride 16.64423683% Magnesium
4.644192921% Sulphate 18.35580708% Calcium 1.1
17388318% Phosphate 0.88261 1682% Sodium 3.933746845 %
Chloride 6.066253155% Tartaric Acid 30 % EXAMPLE 13
(50% table salt) Component Proportion by Weight
Potassium 10.48900753% Chloride 9.510992475% Sulphate
10.37502139% Calcium 1.1 17388318% Phosphate 0.88261
1682% Sodium 19.66873423 % Chloride 30.33123577%
Tartaric Acid 13.0000000 %, Ascorbic Acid 2.00000% 



[0050] PROCESSING PROCEDURES [0051] The particle size
distribution of the composition can be selected so
that it pours in a manner similar to table salt. The
following procedures may be employed. [0052] PROCEDURE
A 1.1 Weight room and workplaces must be clean and
tidy, as do machines and instruments. 1.2 Verify that
all the equipment, receptacles and raw materials are
available. The storage of the raw materials should be
done in dry, clean, labeled and air proof sealed
containers. 1.3 Sift each ingredient isolated. The
useful range is the one that goes through a sieve of
40 and does not go through a sieve of 120. The rest is
disposable. 1.4 Raw materials must be weighed after
they have been analyzed by the Quality Control
Department. 1.5 Once the anti -humidity agent has been
weighed, it should be divided into as many parts as
there are ingredients to be used. 1.6 Each ingredient
is processed in a mixer or a ball mill with the
appropriate amount of anti-humidity agent until the
agent is fully integrated with the ingredient. 1.7
Once the previous operation has been finished each
ingredient is stored separately. 1.8 Once the
ingredients have been prepared, theyare placed in a
mixer and mixed until the powders become homogeneous
1.9 Storage is done in dry environment in air-proof
sealed containers. 1.10 The process is completed with
the filling operation [0053] PROCEDURE B 1.1 Weight
room and workplaces must be clean and tidy, as do
machines and instruments. 1.2 Verify that all the
equipment, receptacles and raw materials are
available. The storage of the raw materials should be
done in dry, clean, labeled and airproof sealed
receptacles. 1.3 Sift each ingredient isolated. The
useful range is the one that goes through a sieve of
40 and does not go through a sieve o 120. The rest is
disposable 1.4 Raw materials must be weighed once they
have been analyzed by the Quality Control Department
1.5 Once the anti-humidity agent has been weighed, it
is divided into as many parts as acidic ingredients
are to be used. 1.6 Each acidic ingredient is
processed in a mixer or a ball mill with its
corresponding amount of anti-humidity agent until the
agent is fully integrated with the ingredient. 1.7
Once the previous operation has been finished each
acidic ingredient is stored separately. 1.8 Once the
ingredients have been prepared, they have to be mixed
in a mixer until powders become homogeneous. 1.9
Storage is done in dry environment in air-proof sealed
containers. 1.10 The process is completed with the
filling operation [0054] PROCEDURE C 1.1 Weight room
and workplaces must be clean and tidy, as do machines
and instruments. 1.2 Verify that all the equipment,
recipients and raw materials are available. The
storage of the raw materials should be done in dry,
clean, labeled and air-proof sealed receptacles. 1.3
Raw materials must be weighed once they have been
analyzed by the Quality Control Department. 1.4
Mineral-free water is added to the ingredients
previously weighed until it becomes a saturated
solution. 1.5 Filter the solution to eliminate the
impurities and /or insoluble particles. 1.6
Crystallization. Once the solution has been filtered,
it is poured on evaporation panels and heated. Once
the water evaporates the remaining crystals are
stored. 1.7 The process is completed with the filling
operation.[0055] It is to be understood that the
foregoing description is given merely by way of
illustration and that modifications and deviations may
be made without departing from the spirit and scope of
the invention.Claims: 1. A sodium- free or low-sodium
seasoning composition, comprising an acidulant
selected from the group consisting of citric acid,
tartaric acid, fumaric acid, lactic acid and mixtures
thereof; a potassium salt; a calcium salt; a magnesium
salt; and rice flour. 2. The seasoning composition of
claim 1, which is adapted as a substitute for common
salt in the household or the food processing industry.
3. The seasoning composition of claim 1, wherein the
potassium salt is potassium citrate or potassium
chloride and is present between 15 and 65% by weight;
the acidulant is selected from the group consisting of
tartaric acid, citric acid, and fumaric acid and is
present between 5 and 40% by weight; the magnesium
salt is magnesium sulphate and is present between 10
and 30% by weight; the calcium salt is calcium
chloride or calcium phosphate and is present between 2
and 15% by weight; and rice flour is present between 



2 and 40% by weight. 4. The seasoning composition of
claim 1, wherein said composition comprises a mixture
adapted as a seasoning for foodstuffs usable pre-,
inter-, and post- cooking. 5. The seasoning
composition of claim 1, containing between 15 and 50%
by weight sodium chloride. 6. The seasoning
composition of claim 1, containing iodine in an amount
of 1part per 30,000 by weight, or more. 7. The
seasoning composition of claim 1, further comprising
0.5 to 8.5% by weight of flavoring agents selected
from the group consisting of garlic powder, pepper
powder, onion powder, celery powder, sweet basil,
thyme powder, dehydrated parsley, sweet red pepper
powder, and spicy red pepper and mixtures thereof. 8.
The seasoning composition of claim 1, further
comprising stabilizing agents fit for human
consumption, including calcium phosphate and calcium
silicate, present between 0.5 and 5% by weight. 9. The
composition of claim 1, adapted for household use, in
a salt shaker.10. The composition of claim 1, adapted
for use as a dietary supplement of magnesium,
potassium and calcium. 11. The composition of clam 1,
which is proportion by weight: potassium chloride 33%,
Tartaric Acid 20%, and Ascorbic Acid 2%, Magnesium
Sulphate 16%, Rice Flour 25% and Calcium Phosphate 4%.
12. The composition of claim 1, which is proportion by
weight: Potassium Chloride 36%, Tartaric Acid 30%,
Magnesium Sulphate 23%, Calcium Phosphate 11%. 13. The
composition of claim 1, which is proportion by weight:
Potassium Chloride 62% Tartaric Acid 10% Magnesium
Sulphate 23% Calcium Phosphate 5%. 14. The composition
of claim 1, which is proportion by weight: Potassium
Chloride 25%, Citric Acid 25%, Calcium Chloride 10%,
Sodium Chloride 25%, Magnesium Chloride 5%, Rice Flour
10% 15. The composition of claim 1, which is
proportion by weight Potassium Chloride 25%, Tartaric
Acid 25%, Magnesium Sulphate 15%, Calcium Phosphate
4%, Sodium Chloride 15%, Rice Flour 16%. 16. The
composition of claim 1, which is proportion by weight:
Potassium Chloride 35%, Tartaric Acid 28%, Magnesium
sulphate 23%, Calcium Phosphate 4%, Sodium Chloride
10%. 17. A method for seasoning food with a salty
taste, comprising: adding to food for human
consumption an effective amount of a sodium-free or
low-sodium seasoning composition, comprising an
acidulant selected from the group consisting of citric
acid, tartaric acid, ascorbic acid, lactic acid and
mixtures thereof; a potassium salt; a calcium salt; a
magnesium salt; and rice flour.18. The method of claim
17, wherein the seasoning composition of claim 1,
wherein the potassium salt is potassium citrate or
potassium chloride and is present between 15 and 65%
by weight; the acidulant is selected from the group
consisting of tartaric acid, lactic acid, citric acid,
and fumaric acid and is present between 5 and 40% by
weight; the magnesium salt is magnesium sulphate and
is present between 10 and 30% by weight; the calcium
salt is calcium chloride or calcium phosphate and is
present between 2 and 15% by weight; and rice flour is
present between 2 and 40% by weight. 


