
AZABIPHENYLAMINOBENZOIC ACID DERIVATIVES AS DHODH
INHIBITORS The present invention relates to new
inhibitors of the dihydroorotate dehydrogenase
(DHODH). These compounds are useful in the treatment,
prevention or suppression of diseases and disorders
known to be susceptible to improvement by inhibition
of dihydroorotate dehydrogenase, such as autoimmune
diseases, immune and inflammatory diseases,
destructive bone disorders, malignant neoplastic
diseases, angiogenic-related disorders, viral
diseases, and infectious diseases. The enzyme
dihydroorotate dehydrogenase (DHODH) is the enzyme
that catalyzes the fourth step in the pyrimidine
biosynthetic pathway namely the conversion of
dihydroorotate to orotate concomitantly with a
electron transfer to ubiquinone (cofactor Q) via a
flavin mononucleotide intermediate (Loffler et al MoI
Cell Biochem, 1997). In contrast to parasites
(Plasmodium falciparum) (McRobert et al MoI Biochem
Parasitol 2002) and bacteria (E.coli) which
exclusively have this de novo pathway as the source of
pyrimidines, mammal cells have an additional salvage
pathway. During homeostatic proliferation, the salvage
pathway which is independent of DHODH seems sufficient
for the cellular supply with pyrimidine bases. Only,
cells with a high turnover and particularly T and B
lymphocytes need the de novo pathway to proliferate.
In these cells, DHODH inhibition stops the cell cycle
progression suppressing DNA synthesis and consequently
cell proliferation (Breedveld FC et al Ann Rheum Dis
2000). Therefore, inhibitors of DHODH show beneficial
immunosuppressant and antiproliferative effects in
human diseases characterized by abnormal and
uncontrollable cell proliferation causing chronic
inflammation and tissue destruction. In addition to
abolish lymphocyte proliferation inhibitors of DHODH
(i.e. teriflunomide, Maritimus (FK778) and brequinar)
have an anti-inflammatory action by inhibition of
cytokine production and nuclear factor (NF)-kB-
signalling, monocyte migration and increased
production of transforming growth factor beta-1 and
induces a shift from T helper cell type 1 (TM) to type
2 (Th2) subpopulation differentiation (Manna et al. J
Immunol 2000)(Dimitrova et al J. Immunol 2002).
Furthemore, the osteoclast differentiation mediated by
RANKL decreased by DHODH inhibition (Urushibara et al.
Arthrititis Rheum 2004).In co-crystallisation
experiments with two inhibitors of DHODH that reached
clinical trials, Brequinar (Dexter D.L. et al.; Cancer
Res. 1985) and Teriflunomide (A77-1726), were both
found to bind in a common site, that is also believed
to be the binding site of the cofactor ubiquinone (Liu
et al; Struc. Fold. Des. 2000). Leflunomide sold under
the trade name Arava (EP 0 780 128, WO 97/34600), was
the first DHODH inhibitor that reached the market
place. Leflunomide is the prodrug of teriflunomide,
which is the active metabolite inhibiting human DHODH
with a moderate potency (Fox et al, J . Rheumatol.
Suppl. 1998). Leflunomide is a DMARD (disease
modifying anti-rheumatic drug) from Aventis, which was
approved by the FDA for the treatment of rheumatoid
arthritis in 1998 and by the EMEA for the treatment of
psoriatic arthritis in 2004. Currently Leflunomide is
under active development for the treatment of systemic
lupus erythematosus, Wegener's granulomatosis (Metzler
et al: Rheumatology 2004; 43(3), 315-320) and HIV
infection. Moreover, teriflunomide, its active
metabolite is efficacious in multiple sclerosis and
right now is in Phase III clinical trials (O'Connor et
al Neurology 2006). Other data are emerging in other
closely related diseases such as ankylosing
spondilitis (Haibel et al.; Ann. Rheum. Dis. 2005),
polyarticular juvenile idiopathic arthritis (Silverman
et al.; Arthritis Rheum. 2005) and Sarcoidosis
(Baughman et al.; Sarcoidosis Vase. Diffuse Lung Dis.
2004). Furthemore, leflunomide and FK778 have shown
and excellent antiviral activity against
cytomegalovirus. Leflunomide is currently indicated as
second-line therapy for cytomegalovirus disease after
organ transplantation (John et al Transplantation
2004). In addition Leflunomide reduces HIV replication
by about 75% at concentration that can be obtained
with conventional dosing (Schlapfer E et al. AIDS
2003). In view of the physiological effects mediated
by inhibition of dehydroorotate dehydrogenase, several
DHODH inhibitors have been recently disclosed for the
treatment or prevention of autoimmune diseases, immune
and inflammatory diseases, destructive bone disorders,
malignant neoplastic diseases, angiogenic-related
disorders, viral diseases, and infectious diseases.
See for example WO 06/044741; WO 06/022442; WO
06/001961, WO 04/056747, WO 04/056746, WO 03/006425,
WO 02/080897 and WO 99/45926.Diseases or disorders in
which DHODH inhibition plays a role include without
limitation autoimmune diseases, immune and
inflammatory diseases, destructive bone disorders,
malignant neoplastic diseases, angiogenic-related
disorders, viral diseases, and infectious diseases.
Autoimmune diseases which may be prevented or treated
include but are not limited to rheumatoid arthritis,
psoriatic arthritis, systemic lupus erythematosus,
multiple sclerosis, psoriasis, ankylosing spondilytis,
Wegener's granulomatosis, polyarticular juvenile
idiopathic arthritis, inflammatory bowel disease such
as ulcerative colitis and Crohn's disease, Reiter's
syndrome, fibromyalgia and type-1 diabetes. Immune and
inflammatory diseases which may be prevented or
treated include but are not limited to asthma, COPD,
respiratory distress syndrome, acute or chronic
pancreatitis, graft versus-host disease, chronic
sarcoidosis, transplant rejection, contact dermatitis,
atopic dermatitis allergic rhinitis , allergic
conjunctivitis, Behpet syndrome, inflammatory eye
conditions such as conjunctivitis and uveitis.
Destructive bone disorders which may be prevented or
treated include but are not limited to osteoporosis,
osteoarthritis and multiple myeloma-related bone
disorder. Malignant neoplastic diseases that may be
prevented or treated include but are not limited to
prostate, ovarian and brain cancer.
Agiogenesis-related disorders that may be prevented or
treated include but are not limited to hemangiomas,
ocular neovascularization, macular degeneration or
diabetic retinopathy Viral diseases which may be
prevented or treated include but are not limited to
HIV infection, hepatitis and cytomegalovirus
infection. Infectious diseases which may be prevented
or treated include but are not limited to sepsis,
septic shock, endotoxic shock, Gram negative sepsis,
toxic shock syndrome, Shigellosis and other protozoal
infestations such as malaria. It has now been found
that certain azabiphenylaminobenzoic acid derivatives
are novel potent inhibitors of DHODH and can therefore
be used in the treatment or prevention of these
diseases.Further objectives of the present invention
are to provide a method for preparing said compounds;
pharmaceutical compositions comprising an effective
amount of said compounds; the use of the compounds in
the manufacture of a medicament for the treatment of
pathological conditions or diseases susceptible to
improvement by inhibition of DHODH wherein the
pathological condition or disease is selected from
rheumatoid arthritis, psoriatic arthritis, ankylosing
spondilytis, multiple sclerosis, Wegener's
granulomatosis, systemic lupus erythematosus,
psoriasis and sarcoidosis and methods of treatment of
pathological conditions or diseases susceptible to
amelioration by inhibition of DHODH wherein the
pathological condition or disease is selected from
rheumatoid arthritis, psoriatic arthritis, ankylosing
spondilytis, multiple sclerosis, Wegener's
granulomatosis, systemic lupus erythematosus,
psoriasis and sarcoidosis comprising the
administration of the compounds of the invention to a
subject in need of treatment. Thus, the present
invention is directed to compounds of formula (I) for
use in the treatment or prevention of a pathological
condition or disease susceptible to amelioration by
inhibition of dehydroortate dehydrogenase wherein: R1
is selected from the group consisting of hydrogen
atoms, halogen atoms, C1-4 alkyl, C3 4 cycloalkyl,
-CF3 and -OCF3, R2 is selected from the group
consisting of hydrogen atoms, halogen atoms and C1-4
alkyl group, R3 is selected from the group consisting
of -COOR 5, -CONHR5, tetrazolyl, -SO2NHR5 and
-CONHSO2R5 groups, wherein R5 is selected from the
group consisting of a hydrogen atom and linear or
branched C1-4 alkyl groups,R4 is selected from the
group consisting of a hydrogen atom, and a C1-4 alkyl
group, R9 is selected from the group consisting of a
hydrogen atom and a phenyl group, G1 represents a
group selected from N and CR6 wherein R6 is selected
from the group consisting of hydrogen atoms, halogen
atoms, Ci-4 alkyl, C3 4 cycloalkyl, C1 4 alkoxy, -CF3,
-OCF3, monocyclic N-containing C5-7 heteroaryl,
monocyclic N-containing C3-7 heterocyclyl groups and a
C6-io aryl group which is optionally substituted with
one or more substituents selected from halogen atoms
and a C1-4 alkyl group, G2 represents a group selected
from:  a hydrogen atom, a hydroxy group, a halogen
atom, a C3-4 cycloalkyl group, a C1-4 alkoxy group and
-NR aRb, wherein Ra represents a C1-4 alkyl group and
Rb is selected from a group consisting of Ci-4 alkyl
group and C1-4 alkoxy-C 1-4 alkyl group, or Ra and Rb
together with the nitrogen atom to which they are
attached form a saturated 6 to 8 membered heterocyclic
ring optionally containing one oxygen atom as an
additional heteroatom.  a monocyclic or bicyclic 5 to
10 membered heteroaromatic ring containing one or more
nitrogen atoms which is optionally substituted by one
or more substituents selected from halogen atoms, C
alkyl, C1-4 alkoxy, C3-4 cycloalkyl, C3 , cycloalkoxy,
-CF3, -OCF3, and -CONR 7R8, wherein R7 and R8 are
independently selected from hydrogen atom, linear or
branched C1-4 alkyl group, C3-7 cycloalkyl group, or
R7 and R8 together with the nitrogen atom to which
they are attached form a group of formula wherein n is
an integer from 0 to 3, and  a phenyl group which is
optionnally substituted by one or more substituyents
selected from halogen atoms, C1-4 alkyl, hydroxy, C1-4
alkoxy, C3-4cycloalkyl, C3-4cycloalkoxy, cyano, -CF3,
-OCF3, -CONR 7R8, oxadiazolyl, triazolyl, pyrazolyl
and imidazolyl groups, wherein the oxadiazolyl,
triazolyl, pyrazolyl and imidazolyl groups are
optionally substituted by C1-4 alkyl or C3-7
cycloalkyl group and wherein R7 and R8 are
independently selected from hydrogen atom, linear or
branched C1-4 alkyl group, a C3-7 cycloalkyl group, or
R7 and R8 together with the nitrogen atom to which
they are attached form a group of formula wherein n is
an integer from Oto 3 or, G2 together with R6 form a
non-aromatic C5-10 carbocyclic group or a C6-10 aryl
group, and the pharmaceutically acceptable salts and
N-oxides thereof. As used herein the term alkyl
embraces optionally substituted, linear or branched
hydrocarbon radicals having 1 to 4 carbon atoms.
Preferred substiuents on the alkyl groups are halogen
atoms and hydroxy groups. Examples include methyl,
ethyl, n-propyl, /-propyl, n-butyl, sec-butyl and
terf-butyl radicals. As used herein the term alkoxy
embraces optionally substituted, linear or branched
oxygen containing radicals each having 1 to 4 carbon
atoms. Preferred substiuents on the alkoxy groups are
halogen atoms and hydroxy groups. Examples include
methoxy, ethoxy, n-propoxy, /-propoxy, n-butoxy,
sec-butoxy and tertbutoxy radicals. As used herein,
the term cycloalkyl embraces optionally substituted
saturated carbocyclic radicals and, unless otherwise
specified, a cycloalkyl radical typically has from 3
to 7 carbon atoms, preferably from 3 to 4 carbon
atoms. Examples include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl. When a
cycloalkyl radical carries 2 or more substituents, the
substituents may be the same ordifferent. Preferred
substiuents on the cycloalkyl groups are halogen atoms
and hydroxy groups. As used herein, the term
cycloalkoxy embraces saturated oxy-containing
carbocyclic radicals and, unless otherwise specified,
a cycloalkoxy radical typically has from 3 to 8 carbon
atoms, preferably from 3 to 4 carbon atoms. Examples
include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and cycloheptyloxy. When a cycloalkoxy
radical carries 2 or more substituents, the
substituents may be the same or different. Preferred
substiuents on the cycloalkoxy groups are halogen
atoms and hydroxy groups. As used herein, the term
aryl radical embraces typically optionally substituent
C6-C10 monocyclic or polycyclic aryl radical such as
phenyl, naphthyl, anthranyl and phenanthryl. Phenyl is
preferred. A said optionally substituted aryl radical
is typically unsubstituted or substituted with 1, 2 or
3 substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups,
alkoxycarbonyl groups in which the alkyl moiety has
from 1 to 4 carbon atoms, hydroxycarbonyl groups,
carbamoyl groups, nitro groups, cyano groups, C1-C4
alkyl groups, C1-C4 alkoxy groups and C1-C4
hydroxyalkyl groups. When an aryl radical carries 2 or
more substituents, the substituents may be the same or
different. Unless otherwise specified, the
substituents on an aryl group are typically themselves
unsubstituted. As used herein, the terms heteroaryl
and heteroaromatic ring are used interchangeably and
typically embrace a 5- to 14- membered ring system,
preferably a 5- to 10- membered ring system,
comprising at least one heteroaromatic ring and
containing at least one heteroatom selected from O, S
and N. A heteroaryl radical may be a single ring
(monocyclic) or two or more fused rings (polycyclic)
wherein at least one ring contains a heteroatom. As
used herein, the term heterocyclyl radical embraces
typically a non-aromatic, saturated or unsaturated
C3-C10 carbocyclic ring system, such as a 5, 6 or 7
membered radical, in which one or more, for example 1,
2, 3 or 4 of the carbon atoms preferably 1 or 2 of
thecarbon atoms are replaced by a heteroatom selected
from N O and S. Saturated heterocycly! radicals are
preferred. As used herein, the term halogen atom
embraces chlorine, fluorine, bromine or iodine atoms
typically a fluorine, chlorine or bromine atom. The
term halo when used as a prefix has the same meaning.
As used herein, some of the atoms, radicals, moieties,
chains or cycles present in the general structures of
the invention are "optionally substituted". This means
that these atoms, radicals, moieties, chains or cycles
can be either unsubstituted or substituted in any
posiition by one or more, for example 1, 2, 3 or 4,
substituents, whereby the hydrogen atoms bound to the
unsubstituted atoms, radicals, moieties, chains or
cycles are replaced by chemically acceptable atoms,
radicals, moieties, chains or cycles. When two or more
substituents are present, each substituent may be the
same or different. As used herein, the term
pharmaceutically acceptable salt embraces salts with a
pharmaceutically acceptable acid or base.
Pharmaceutically acceptable acids include both 



inorganic acids, for example hydrochloric, sulphuric,
phosphoric, diphosphoric, hydrobromic, hydroiodic and
nitric acid and organic acids, for example citric,
fumaric, maleic, malic, mandelic, ascorbic, oxalic,
succinic, tartaric, benzoic, acetic, methanesulphonic,
ethanesulphonic, benzenesulphonic, cyclohexylsulfamic
(cyclamic) or p-toluenesulphonic acid.
Pharmaceutically acceptable bases include alkali metal
(e.g. sodium or potassium) and alkali earth metal
(e.g. calcium or magnesium) hydroxides and organic
bases, for example alkyl amines, arylalkyl amines and
heterocyclic amines. Other preferred salts according
to the invention are quaternary ammonium compounds
wherein an equivalent of an anion (X ) is associated
with the positive charge of the N atom. X may be an
anion of various mineral acids such as, for example,
chloride, bromide, iodide, sulphate, nitrate,
phosphate, or an anion of an organic acid such as, for
example, acetate, maleate, fumarate, citrate, oxalate,
succinate, tartrate, malate, mandelate,
trifluoroacetate, methanesulphonate and
p-toluenesulphonate. X is preferably an anion selected
from chloride, bromide, iodide, sulphate, nitrate,
acetate, maleate, oxalate, succinate or
trifluoroacetate. More preferably X is chloride,
bromide, trifluoroacetate or methanesulphonate.In the
particular case where R3 is a COOH group, it is
advantageous to have salts derived from the
corresponding carboxylic acid by replacement of the
hydrogen atom of the carboxylic group with a cation
derived from a pharmaceutically acceptable base as
described above. 5 As used herein, an N-oxide is
formed from the tertiary basic amines or iminespresent
in the molecule, using a convenient oxidising agent.
Preferably, the pathological condition or disease is
selected from rheumatoid arthritis, 0 psoriatic
arthritis, ankylosing spondilytis, multiple sclerosis,
Wegener's granulomatosis, systemic lupus
erythematosus, psoriasis and sarcoidosis. Typically,
R1 is selected from the group consisting of hydrogen
atoms, fluorine atoms, chlorine atoms, bromine atoms,
C1-4 alkyl, C3 4 cycloalkyl and -CF3 groups. I O
Typically R2 is selected from the group consiting of a
hydrogen, halogen atom and a methyl group. Typically,
G1 is selected from the group consisting of nitrogen
atoms, CCI, CF, CH, 0 C(CH3) , C(cyclopropyl),
C(phenyl) and C(CF3) groups. Typically G2 represents a
group selected from:  a hydrogen atom, a halogen atom,
a C3-4 cycloalkyl group, a C1 2 alkoxy group and 5 -NR
aRb, wherein Ra represents a C1-2 alkyl group and Rb
is selected from the group consisting of Ci- 2 alkyl
groups and C1 2 alkoxy-C 1-2 alkyl groups, or Ra and
Rb together with the nitrogen atom to which they are
attached form a saturated 6 or 7 membered heterocyclic
ring optionally containing one oxygen 0 atom as an
additional heteroatom,  a monocyclic or bicyclic 5 to
10 membered heteroaromatic ring containing one or two
nitrogen atoms which is optionally substituted by one
or more substituents selected from halogen atoms and
C1 alkyl groups, 5and  a phenyl group which is
optionally substituted by one, two or three
substituents selected from halogen atoms, C1-4 alkyl,
hydroxyl, C1-4 alkoxy, C3.4cycloalkyl, C3-4
cycloalkoxy, cyano, -CF3, -OCF3, -CONR 7R8 and
oxadiazolyl groups, wherein the oxadiazolyl group is
optionally substituted by a C1-4 alkyl or a C3-7
cycloalkyl group and wherein R7 and R8 are
independently selected from hydrogen atoms, linear or
branched C1-4 alkyl groups, C3-4 cycloalkyl groups or
R7 and R8 together with the nitrogen atom to which
they are attached form a group of formula wherein n is
1 or 2, or, G2 together with R6 form a non-aromatic C6
carbocyciic group or a phenyi group. More typically G2
represents a group selected from:  a hydrogen atom, a
fluorine atom, a cyclopropyl group, a methoxy group,
-NMeEt, -NEt2, -N(Me)-(CH 2)2-O-CH3, 6-morpholinyl,
azepan-1-yl and piperidin-1-yl,  a pyridinyl,
pyrimidinyl, quinolinyl or pyrazinyl ring optionally
substituted with one or two substituents selected from
Me and F and  a phenyl group which is optionally
substituted by one, two or three substituents selected
from fluorine, chlorine, methyl, hydroxy, methoxy,
ethoxy, isopropyloxy, cyclopropyl, cyclopropyloxy,
cyano, -CF3, -OCF3, -CONR 7R8 and oxadiazolyl groups,
wherein the oxadiazolyl group is optionally
substituted by a methyl group and wherein R7 and R8
are independently selected from hydrogen atom, methyl
group, isopropyl group, cyclopropyl group, or R7 and
R8 together with the nitrogen atom to which they are
attached form a group of formulawherein n is 1, or, G2
together with R6 forms non-aromatic C6 carbocyclic
group or a phenyl group. In one embodiment of the
present invention, R1 is selected from the group
consisting of hydrogen atoms, halogen atoms, C1-4
alkyl, C3-4 cycloalkyl, -CF3 and -OCF3, R2 is selected
from the group consisting of hydrogen atoms, halogen
atoms and Ci-4 alkyl group, R3 is selected from the
group consisting of -COOR 5, -CONHR5, tetrazolyl,
-SO2NHR5 and -CONHSO2R5 groups, wherein R5 is selected
from the group consisting of a hydrogen atom and
lineal or branched C1-4 alkyl groups, R4 is selected
from the group consisting of a hydrogen atom and a
C1-4 alkyl group R9 represents a hydrogen atom, G1
represents a group selected from N and CR6 wherein R6
is selected from the group consisting of hydrogen
atoms, halogen atoms, C1-4 alkyl, C3-4 cycloalkyl,
C1-4 alkoxy, -CF3, -OCF3, monocyclic N-containing C5-7
heteroaryl, monocyclic N-containing C3-7 heterocyclyl
groups and a C6-1O aryl group which is optionally
substituted with one or more substituents selected
from halogen atoms and a C1-4 alkyl group, G2
represents a group selected from:  a monocyclic or
bicyclic 5 to 10 membered heteroaromatic ring
containing a nitrogen atom which is optionnally
substituted by one or more substituyents selected from
halogen atoms, C1-4 alkyl, C1 , alkoxy, C3-4
cycloalkyl, C3-4 cycloalkoxy, -CF3, -OCF3, and -CONR
7R8, wherein R7 and R8 are independently selected from
hydrogen atom, lineal or branched C1-4 alkyl group,
C3-7 cycloalkyl group, or R7 and R8 together with the
nitrogen atom to which they are attached form a group
of formulawherein n is an integer from 0 to 3, and  a
phenyl group which is optionnally substituted by one
or more substituyents selected from halogen atoms,
C1-4 alkyl, C1-4 alkoxy, C3-4cycloalkyl, C3-4
cycloalkoxy, -CF3, -OCF3, -CONR 7R8, oxadiazolyl,
triazolyl, pyrazolyl and imidazolyl groups, wherein
the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by C1-4 alkyl or
C3-7 cycloalkyl group and wherein R7 and R8 are
independently selected from hydrogen atom, lineal or
branched C1-4 alkyl group, a C3-7 cycloalkyl group, or
R7 and R8 together with the nitrogen atom to which
they are attached form a group of formula wherein n is
an integer from 0 to 3 and the pharmaceutically
acceptable salts and N-oxides thereof. Typically, R1
is selected from the group consisting of C1-4 alkyl,
C3-4 cycloalkyl and -CF3, preferably methyl and
cyclopropyl group, more preferably a cyclopropyl
group. Typically, R2 is selected from a hydrogen or
halogen atom, preferably a hydrogen atom. Typically,
R3 is selected from COOR5, -CONHR5 and tetrazolyl
group; preferably R3 is a COOH group. Typically, R4
represents a hydrogen atom or a methyl group,
preferably a hydrogen atom. Typically, R9 represents a
hydrogen atom. Typically, G1 represents a group
selected from N, CH, C(CH3) , C(cyclopropyl),
C(phenyl) or C(CF3) group.Typically, G2 is selected
from the group consisting of a methoxy group, a
cyclopropyl group and optionally substituted phenyl,
pyridyl, quinolyny!, pyrimidinyl and pyraziny! groups,
more preferably, G2 is selected from the group
consisting of optionally substituted phenyl, pyridyl,
quinolynyl, pyrimidinyl and pyrazinyl groups, being
most preferably an optionally substituted phenyl,
4-pyridyl, 5-quinolynyl and 2-pyrazinyl groups. In yet
another embodiment of the present invention, R1 is
selected from a methyl or cyclopropyl group, R2
represents a hydrogen atom, R3 is a COOH group, R4
represents a hydrogen atom or a methyl group, G1 is
selected from N, CH, C(CH 3) , C(cyclopropyl),
C(phenyl) and C(CF 3) groups, and G2 represents a
group selected from the group consisting of an
optionally substituted phenyl, 4-pyridyl, 5-quinolynyl
y 2-pyrazinyl groups, more preferably R9 represent a
hydrogen group. In yet another embodiment of the
present invention, R1 is selected from a methyl or
cyclopropyl group, R2 represents a hydrogen atom, R3
is a C-OOH group, R4 represents a hydrogen atom, G1 is
selected from nitrogen atoms and CH C(CH 3) and C(CF3)
groups and G2 represents a phenyl group optionally
substituted with one or two substituents selected from
chloro, fluoro, methoxy, ethoxy, isopropoxy,
trifluoromethoxy and - CONR7R8, wherein R7 is hydrogen
and R8 is cyclopropyl or R7 and R8 together with the
nitrogen atom to which they are attached form a group
of formula wherein n is 1. Particular individual
compounds of the invention include:
5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic
acid
2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbe
nzoic acid
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phen
ylpyridine 1-oxide
5-Methyl-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-yla
mino)benzoic acid
5-cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)b
enzoic acid
5-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrim
idin-5-ylamino)benzoic acid
5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino)
benzoic acid
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid2-(6-(Ethyl(methyl)amino)-5-methylpyridin-3-ylamin
o)-5-methylbenzoic acid 5-Cyclopropyl-2-(3'-fluoro-2,4
1-bipyridin-5-ylamino)benzoic acid
2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-methy
lbenzoic acid
2-(6-((2-Methoxyethyl)(methyl)amino)-5-methylpyridin-3
-ylamino)-5-methylbenzoic acid
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid
5-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-yl
amino)benzoic acid
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic
acid 5-methyl-2-(quinolin-3-ylamino)benzoic acid
5-methyl-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzo
ic acid
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic
acid
5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamino)benzoic
acid
5-cyclopropyl-2-(2-(2,6-difluorophenyl)pyrimidin-5-yla
mino)benzoic acid
5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic
acid
2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoic acid
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)ben
zoic acid
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylami
no) benzoic acid
2-(6-(2-Cyclopropylphenyl)-5-methylpyridin-3-ylamino)-
5-methylbenzoic acid
2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-meth
ylbenzoic acid
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid
5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylam
ino)benzoic acid
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylami
no)benzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methyl
benzoic acid
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoic acid
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
2-(3'-chloro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic
acid
5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic
acid 2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic
acid 2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic
acid 2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic
acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-fluorobenzoi
c acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)benzoi
c acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid
2-(6-(3-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoi
c
acid2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)-5
-methylbenzoic acid
2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)benzoi
c acid
5-Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic
acid
5-Chloro-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoi
c acid
2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoi
c acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-(tr
ifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-(t
rifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-me
thylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-6-me
thylbenzoic acid
5-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino)benzoic acid
2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)-5-met
hylbenzoic acid
2-(6-(2-Fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5-methylbenzoic acid Ethyl
2-(6-(2-fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5-methylbenzoate
2-(6-(2-Fluorophenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoic acid Ethyl
2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoate
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid Ethyl
5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoat
e
5-Methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyr
idin-3-ylamino)benzoic acid Ethyl
5-methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyr
idin-3-ylamino)benzoate
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)
-5-methylbenzoic acid Ethyl
2-(5-cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)
-5-methylbenzoate
2-(6-(2-Fluoro-5-isopropoxyphenyl)pyridin-3-ylamino)-5
-methylbenzoic acid
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoic acid Ethyl
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoate
2-(6-(3-Cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)
-5-methylbenzoic acid terf-Butyl
2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)
-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid 



terf-Butyl
2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate
2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid Ethyl
2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate
2-(6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylam
ino)-5-methylbenzoic acid Ethyl
2-(6-(2-fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylam
ino)-5-methylbenzoate
2-(6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-yl
amino)-5-methylbenzoic acid Ethyl
2-(6-(3-tnethoxyphenyl)-5-(trifluoromethyl)pyridin-3-y
lamino)-5-methylbenzoate2-(6-(3-(Dimethylcarbamoyl)phe
nyl)-5-methylpyridin-3-ylamino)-5-nnethylbenzoic acid
Ethyl
2-(6-(3-(dimethylcarbamoyl)phenyl)-5-methylpyridin-3-y
lamino)-5-methylbenzoate
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-3
-methylbenzoic acid terf-Butyl
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3
-methylbenzoate
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid terf-Butyl
3-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoat
e
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid terf-Butyl
2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoa
te
3-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino)benzoic acid terf-Butyl
3-fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylan
nino) benzoate
5-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)pheny
l)pyridin-3-ylamino)benzoic acid Ethyl
5-cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)pheny
l)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoic acid Ethyl
5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoate
5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyri
din-3-ylamino)benzoic acid tert-Butyl
5-methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyri
din-3-ylamino)benzoate
2-(6-(3-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid terf-Butyl
2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate
2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid terf-Butyl
2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate
5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamin
o)benzoic acid terf-Butyl
5-methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamin
o)benzoate
2-(3'-Fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-nnet
hylbenzoic acid terf-Butyl
2-(3'-fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-meth
ylbenzoate
5-Methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino
)benzoic acid terf-Butyl
5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino
)benzoate
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
-ylamino)benzoic acid Ethyl
5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
-ylamino)benzoate
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethy
l)pyridin-3-ylamino)benzoic acid Ethyl
5-cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethy
l)pyridin-3-ylamino)benzoate
5-Chloro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoi
c acid
5-Chloro-2-(6-(2-chlorophenyl)pyridin-3-ylamino)benzoi
c acid
5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic
acid
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoic acid Ethyl
2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoate5-Chloro-2-(6-(2-(trifluoromethyl)phenyl)pyridi
n-3-ylamino)benzoic acid
5-Fiuoro-2-(6-(2-(trif!uororneihy!)pheny!)pyridin-3-y!
amino)benzoic acid
2-(3'-Fluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic
acid
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acid tert-Butyl
2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oate
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid Ethyl
2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid Methyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acid tert-Butyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oate
5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1-carbonyl)phen
yl)pyridin-3-ylamino)benzoic acid
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-
3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(2-(2-fluorophenyl)pyrimidin-5-ylamino
)benzoic acid 2-(2-(2-trifiuorome
ihyirh6ny!)ryrirnidin-5-y!3tr!!r!c)-5-cyc!Gpropy!benzo
!c ac!d
2-(2-o-tolylpyrimidin-5-ylamino)-5-cyclopropylbenzoic
acid
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoic acid
2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)-5-cyclop
ropylbenzoic acid
2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)-5-cyclop
ropylbenzoic acid
2-(2-(2-fluoro-5-chlorophenyl)pyrimidin-5-ylamino)-5-c
yclopropylbenzoic acid
2-(2-(2-trifluoromethylphenyl)pyrimidin-5-ylamino)-5-m
ethylbenzoic acid
2-(2-(2-fluoro-5-trifluoromethoxyphenyl)pyrimidin-5-yl
amino)-5-cyclopropylbenzoic acid
2-(6-(2-trifluoromethylphenyl)pyridin-3-ylamino)-5-met
hylbenzoic acid
2-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic
acid
2-(6-(2-fluorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoic acid
2-(6-(3,5-difluoropyridin-4-yl)pyridin-3-ylamino)-5-me
thylbenzoic acid
2-(6-(3-cyclopropylcarbamoylphenyl)pyridin-3-ylamino)-
5-methylbenzoic acid
2-(6-(2,4-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid
2-(6-(2,5-difluorophenyl)pyridin-3-ylanriino)-5-methyl
benzoic acid
2-(6-(2-fluorophenyl)pyridin-3-ylamino)-5-cyclopropyl-
3-fluorobenzoic acid
2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)-5-methy
lbenzoic acid 2-(6-(3-(5-methyl-1 ,3
4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)-5-methylben
zoic acid
2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)-5-met
hylbenzoic acid
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5-methylbenzoic acid,
and2-(6-(4-carbamoylphenyl)-5-methylpyrid
in-3-ylamino)-5-methylbenzoic acid and the
pharmaceutically acceptable salts and N-oxides thereof
Of outstanding interest are:
5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic
acid
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phen
ylpyridine 1-oxide
5-Methyl-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-yla
mino)benzoic acid
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid 5-Cyclopropyl-2-(3'-fluoro-2
4'-bipyridin-5-ylamino)benzoic acid
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid
5-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-yl
amino)benzoic acid
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic
acid
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic
acid
5-Cyc!opropy!-2-(5,6-diphenylnyridin-3-ylamino)benzoic
acid
5-cyclopropyl-2-(2-(2,6-difluorophenyl)pyrimidin-5-yla
mino)benzoic acid
2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoic acid
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)ben
zoic acid
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylami
no) benzoic acid
2-(6-(2-Cyclopropylphenyl)-5-methylpyridin-3-ylamino)-
5-methylbenzoic acid
2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-meth
ylbenzoic acid
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid
5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylam
ino)benzoic acid 5-Methyl-2-(5-methyl-6-(piperidin-1
-yl)pyridin-3-ylamino)benzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methyl
benzoic acid
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
2-(3'-chloro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic
acid
5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic
acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-me
thylbenzoic acid
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoic acid
5-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)pheny
l)pyridin-3-ylamino)benzoic acid
5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoic
acid2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoic acid
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
-ylamino)benzoic acid
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethy
l)pyridin-3-ylamino)benzoic acid
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoic acid
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acid
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid
5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1-carbonyl)phen
yl)pyridin-3-ylamino)benzoic acid
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-
3-ylamino)-5-methylbenzoic acid,
5-Cyclopropyl-2-(2-(2-fluorophenyl)pyrimidin-5-ylamino
)benzoic acid. and the pharmaceutically acceptable
salts and N-oxides thereof The compounds of formula
(I) are new, provided that when G2 is a hydrogen or
chlorine atom, a methoxy or butoxy group, or together
with R6 forms a phenyl group, then R 1 is not a
hydrogen atom or a chlorine atom. Thus, the present
invention also relates to compounds of formula (I)
wherein R1, R2, R3, R4, R9, G1 and G2 are as defined
above, with the proviso that when G2 is a hydrogen or
chlorine atom, a methoxy or butoxy group or together
with R6 forms a phenyl group, then R1 is not a
hydrogen atom or a chlorine atom. Compounds of general
formula (I) may be prepared following the synthetic
scheme depicted in figure 1.Figure 1 Compounds of
general formula (I) may be prepared by reaction of
intermediates (II) wherein R1, R2 and R3 are as
described above and X2 is a chlorine or bromine atom,
with intermediates (III) wherein R4, R9, G1 and G2 are
as described above. The reaction may be carried out
under inert atmosphere over a palladium catalyst such
as Pd(OAc) 2 or
Tris(dibenzylideneacetone)dipalladium(0) (Pd2(dba)3) ,
using a phosphine ligand such as rac-
2,2'-bis(diphenylphosphino)-1 ,1'-binaphtyl (BINAP) or
Xanthphos, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, xylene, DMF, water or dioxane at a range
of temperatures from 8O0C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a temperature ranging from 1000C to
16O0C for 0.5 to 15 hours. Alternatively, the reaction
may be mediated by a copper catalyst such as a mixture
of a Cu and Cu2O, using a base such as Cs2CO3, K2CO3
or Na2CO3 in a high boiling point solvent such as
toluene, xylene, DMF, water or dioxane at a range of
temperatures from 8O0C to 16O0C for 0.5 to 24 hours.
The reaction may also be performed in a microwave oven
at a temperature ranging from 1000C to 16O0C for 0.5
to 15 hours. Intermediates of general formula (III)
may be obtained from Intermediates (X) by reduction of
the nitro group using hydrogen and a catalyst such as
Pd/C, Pt/C, PtO2, Pd(OH)2 or NiRaney optionally in the
presence Of ZnBr2, in a solvent such as EtOAc, MeOH,
THF or EtOH, at room temperature for 1 to 24 hours.
Alternatively, intermediates of general formula (III)
may also be obtained from the reaction of
Intermediates (Xl) wherein X1 is a chlorine or bromine
atom, with intermediates (VII) wherein Z is a boronic
acid, a boronate, trialkylstannane or zincate
derivative. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc)2,
Pd2(dba)3 > Pd(PPh3)4, PdCI2(PPh3 2 or [1,1
'-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCI2(dppf)DCM),
using a phosphine ligand such as BINAP,
tricyclohexylphosphine (P(Cy)3) or Xanthphos when
needed, in the presence of a base such as Cs2CO3,
K2CO3 or NaO1Bu in a high boiling point solvent such
as toluene, xylene, DMF, water, dioxane or THF at a
range of temperatures from 4O0C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 10O0C
to 16O0C for 0.5 to 15 hours. In the particular case
that Z is a triaikyistannane derivative, Cu! is added
as a co-catalyet . Intermediates of general formula
(X) may be obtained by the reaction of Intermediates
(IX) wherein X1 is a chlorine or bromine atom, with
Intermediates (VII) wherein Z is a boronic acid, a
boronate, trialkylstannane or zincate derivative. The
reaction may be mediated under inert atmosphere by a
palladium catalyst such as Pd(OAc)2, Pd2(dba)3,
Pd(PPh3)4, PdCI2(PPh3)2 or PdCI2(dppf), using a
phosphine ligand such as BINAP, P(Cy)3 or Xanthphos
when needed, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, xylene, DMF, water, dioxane or THF at a
range of temperatures from 4O0C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 16O0C for 0.5 to 15 hours. In the particular case
that Z is a trialkylstannane derivative, CuI is added
as a co-catalyst. Intermediates of formula (Xl) are
commercially available or may be prepared from
intermediates of formula (IX) by reduction of the
nitro group using hydrogen and a catalyst such as
Pd/C, Pt/C, PtO2, Pd(OH)2 or Ni-Raney optionally in
the presence of ZnBr2, in a solvent such as EtOAc,
MeOH, THF or EtOH at room temperature for 1 to 24
hours. Intermediates of formula (IX) are commercially
available or may be obtained from Intermediates of
formula (VIII). The reaction may be carried out in the
presence of POCI3or POBr3 with the assistance of PCI5
or PBr3 at a range of temperatures between 7O0C to
14O0C for 15 minutes to 24 hours. In the particular
case that R6 is a group selected from C3-4 cycloalkyl,
C6-i 0 aryl, C3-7 heterocyclyl or C5-7 heteroaryl,
Intermediates of general formula (MIb) may be obtained
following the synthetic scheme depicted in figure 2.
Xb Figure 2 Intermediates (lllb) wherein R4, R9 and G2
are as described above, may be obtained by the
reaction of Intermediates (Ilia) with Intermediates
(Vila) wherein Z is a boronic acid, a boronate ester,
a trialkylstannane or zincate derivative. The reaction
may be mediated under inert atmosphere by a palladium
catalyst such as Pd(OAc) 2, Pd2(dba) 3, Pd(PPh 3 4,
PdCI2(PPh3)2 or PdCI2(dppf)DCM, using a phosphine
ligand such as BINAP, P(Cy) 3 or Xanthphos when
needed, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, xylene, DMF, water, dioxane or THF at a
range of temperatures from 4O0C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 16O0C for 0.5 to 15 hours. In the particular case
that Z is a trialkylstannane derivative, CuI is added
as a co-catalyst. Alternatively, Intermediates of
general formula (IHb) may be obtained from
Intermediates of general formula (Xb) by reduction of
the nitro group using hydrogen and a catalyst such as
Pd/C, Pt/C, PtO2, Pd(OH) 2 or Ni-Raney optionally in
the presence of ZnBr 2, in a solvent such as EtOAc,
MeOH, THF or EtOH at room temperature for 1 to 24
hours.lntermediates of general formula (Ilia) wherein
R4 and G2 are as described before may be obtained from
Intermediates of general formula (Xa) by reduction of
the nitro group using hydrogen and a catalyst such as
Pd/C, Pt/C, PtO2, Pd(OH)2 or Ni-Raney optionally in
the presence of ZnBr2, in a solvent such as EtOAc,
MeOH, THF or EtOH at room temperature 



for 1 to 24 hours. Intermediates of general formula
(Xb) may be obtained by the reaction of Intermediates
of general formula (Xa) wherein R4 and G2 are as
described above with Intermediates (Vila) wherein Z is
a boronic acid, a boronate ester, trialkylstannane or
zincate derivative. The reaction may be mediated under
inert atmosphere by a palladium catalyst such as
Pd(OAc)2, Pd2(dba)3, Pd(PPh3 4, PdCI2(PPh3 2 or
PdCI2(dppf)DCM, using a phosphine ligand such as
BINAP, P(Cy)3 or Xanthphos when needed, in the
presence of a base such as Cs2CO3, K2CO3 or NaO Bu in
a high boiling point solvent such as toluene, xylene,
DMF, water, dioxane or THF at a range of temperatures
from 4O0C to 16O0C for 0.5 to 24 hours. The reaction
may also be performed in a microwave oven at a range
of temperatures from 10O0C to 16O0C for 0.5 to 15
hours. In the particular case that Z is a
trialkylstannane, CuI is added as a co-catalyst.
Intermediates of general formula (Xa) may be obtained
by the reaction of Intermediates (IXb) with
intermediates (VII) wherein Z is a boronic acid, a
boronate ester, trialkylstannane or zincate
derivative. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc)2,
Pd2(dba)3l Pd(PPh3)4, PdCI2(PPh3 2 or PdCI2(dppf)DCM,
using a phosphine ligand such as BINAP P(Cy)3 or
Xanthphos when needed, in the presence of a base such
as Cs2CO3, K2CO3 or NaO Bu in a high boiling point
solvent such as toluene, xylene, DMF, water or dioxane
or THF at a range of temperatures from 4O0C to 16O0C
for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of
temperatures from 1000C to 16O0C for 0.5 to 15 hours.
In the particular case that Z is a trialkylstannane
derivative, CuI is added as a co-catalyst.
Intermediates of general formula (IXb) are
commercially available or may be prepared by an
analogous process to that shown for intermediates of
formula (IX) in figure 1. In an alternative procedure,
compounds of general formula (I) may be prepared
following the synthetic scheme shown in figure 3.I
Figure 3 Compounds of general formula (I) may be
prepared by reaction of intermediates (IV) wherein R1,
R2 and R3 are as described above with intermediates
(V) wherein R4, R9, G1 and G2 are as described above
and X4 represents a bromine or iodine atom or a
trialkylstannane derivative. When X4 is a bromine or
iodine atom, the reaction may be mediated by a
palladium catalyst such as Pd(OAc)2 or Pd2(dba)3,
using a phosphine ligand such as BINAP or Xanthphos,
in the presense of a base such as Cs2CO3, K2CO3 or NaO
Bu in a high boiling point solvent such as toluene,
xylene, DMF, water or dioxane at a range of
temperatures from 8O0C to 16O0C for 0.5 to 24 hours.
The reaction may also be performed in a microwave oven
at a range of temperatures from 1000C to 16O0C for 0.5
to 15 hours. When X4 is a trialkylstannane derivative,
a catalyst based on copper such as Cu(OAc)2 is used in
the presence of a base such as triethylamine,
1,2-lutidine, CsF or tetra-nbutylammonium fluoride
(TBAF) in a solvent such as acetonitrile, toluene,
dichloromethane or THF at a range of temperatures
between 250C and 9O0C. Intermediates of general
formula (V) may be prepared by the reaction of
Intermediates (XIV) wherein X3 is a bromine or
chlorine atom, with intermediates (VII) wherein Z is a
boronic acid, a boronate, trialkylstannane or zincate
derivative. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc)2,
Pd2(dba)3, Pd(PPh3)4, PdCI2(PPh3 2 or PdCI2(dppf)DCM,
using a phosphine ligand such as BINAP, P(Cy)3 or
Xanthphos when needed, in the presence of a base such
as Cs2CO3, K2CO3 orNaO1Bu in a high boiling point
solvent such as toluene, xylene, DMF, water, dioxane
or THF at a range of temperatures from 4O0C to 16O0C
for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of
temperatures from 1000C to 16O0C for 0.5 to 15 hours.
When Z is a trialkylstannane, CuI is added as a
co-catalyst. In another alternative procedure,
compounds of general formula (I) may be prepared
following the synthetic scheme shown in figure 4. ii
xvi Figure 4 Compounds of general formula (I) may be
prepared by reaction of intermediates (Vl) wherein R1,
R2, R3, R4 , R9 and G1 are as described above and X5
is a chlorine or bromine atom, with intermediates
(VII) wherein G2 is as described above and Z is
selected from a boronic acid, a boronate, a
trialkylstannane and a zincate derivative. The
reaction may be mediated under inert atmosphere by a
palladium catalyst such as Pd(OAc)2, Pd2(dba)3,
Pd(PPh3)4, PdCI2(PPh3)2 or PdCI2(dppf)DCM, using a
phosphine ligand such as BINAP, P(Cy)3 or Xanthphos
when needed, a base such as Cs2CO3, K2CO3 or NaO Bu in
a high boiling point solvent such as toluene, xylene,
DMF, water or dioxane or THF at a range of
temperatures from 4O0C to 16O0C for 0.5 to 24 hours.
Alternatively the reaction may be performed in a
microwave oven at a range of temperatures from 1000C
to 16O0C for 0.5 to 15 hours. When Z is a
trialkylstannane derivative, CuI is added as a
co-catalyst. Intermediates of general formula (Vl) may
be obtained by the reaction of Intermediates (II)
wherein R1, R2, R3 and X2 are as described above with
intermediates (XVI) wherein R4, G1 and X5 are as
described above. The reaction may be mediated under
inert atmosphere by a palladium catalyst such as
Pd(OAc)2 or Pd2(dba)3, using a phosphine ligand such
as BINAP or Xanthphos, in the presence of a base such
as Cs2CO3, K2CO3 or NaO1Bu in ahigh boiling point
solvent such as toluene, xylene, DMF1 water or dioxane
at a range of temperatures from 8O0C to 16O0C for 0.5
to 24 hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 1600C for 0.5 to 15 hours. Alternatively, the
reaction may be mediated by a copper catalyst such as
Cu or Cu2O, using a base such as Cs2CO3, K2CO3 or
Na2CO3 in a high boiling point solvent such as
toluene, xylene, DMF, water or dioxane at a range of
temperatures from 8O0C to 16O0C for 0.5 to 24 hours.
The reaction may also be performed in a microwave oven
at a range of temperatures from 1000C to 16O0C for 0.5
to 15 hours. Intermediates of general formula (Vl) may
also be obtained from the reaction of Intermediates
(IV) wherein R1, R2 and R3 are as described above with
intermediates (XV) wherein R4, R9 and G1 are described
above. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc) 2
or Pd2(dba) 3 using a phosphine ligand such as BINAP
or Xanthphos, in the presense of a base such as
Cs2CO3, K2CO3 or NaO1Bu in a high boiling point
solvent such as toluene, xylene. DMF. water or dioxane
at a range of temperatures from 800C to 16O0C for 0.5
to 24 hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 16O0C for 0.5 to 15 hours. In the particular case
wherein G2 represents a hydrogen atom or an alkoxy
group, Intermediates of formulae (IMc) and (MId) may
be prepared following the synthetic scheme depicted in
figure 5 IXc me IXd Xd UId Figure 5lntermediates of
general formula (MIc), may be obtained by reduction of
intermediates of general formula (IXc) using hydrogen
and a catalyst such as Pd/C, Pt/C, PtO2, Pd(OH) 2 or
Ni-Raney optionally in the presence of ZnBr 2 or SnCI2
H2O or Fe-HCI in a solvent such as EtOAc, MeOH, THF or
EtOH, at room temperature for 1 to 24 hours. On the
other hand, intermediates of general formula (llld)
wherein R is a methyl group may be obtained by
reduction of intermediates of general formula (Xd)
using hydrogen and a catalyst such as Pd/C, Pt/C,
PtO2, Pd(OH) 2 or Ni-Raney optionally in the presence
of ZnBr 2 or SnCI2.H2O or Fe-HCI in a solvent such as
EtOAc, Intermediates of general formula (Xd) may be
obtained from intermediate of formula (IXd) by heating
in the presence of methanol at 10O0C. Intermediates of
general formula (IXc) and (IXd) are commercially
available or may be prepared by an analogous process
to that shown for intermediates of formula (LX) in
Figure 1. In the particular case that G1 is CR6,
wherein R6 is -CF3, intermediates of general formula
(IXa) may be prepared following the synthetic scheme
shown in Figure 6. Intermediates of general formula
(IXa) may be obtained from Intermediates of formula
(XIII) in the presence of methyl
2,2-difluoro-2-(fluorosulfonyl) acetate in a solvent
such as DMF or toluene at a range of temperatures from
4O0C to 13O0C for 1 to 48 hours. Intermediates of
formula (XIII) may be obtained from Intermediates of
general formula (XII). The reaction may be carried out
in the presence of POCI3 or POBr 3 with the assistance
of PCI5 or PBr3 at a range of temperatures between
7O0C to 1400C for 15 minutes to 24 hours.In general,
intermediates of formula (II) and (IV) are
commercially available. However in the particular case
wherein R1 is a cyclopropyl group, said intermediate
may be obtained following the synthetic scheme shown
in figure 7. XIX XVII IVa Figure 7 Intermediates of
formula (Ha) and (IVa) may be prepared by the reaction
of Intermediates (XVIII) and (XIX) respectively,
wherein X6 is a bromine or chlorine atom, with
Intermediate (XVII) wherein Z is a a boronic acid or a
boronate derivative. The reaction may be mediated
under inert atmosphere by a palladium catalyst such as
Pd(OAc)2, Pd2(dba)3, Pd(PPh3 4, PdCI2(PPh3 2 or
PdCI2(dppf)DCM, using a phosphine ligand such as
BINAP, P(Cy)3 or Xanthphos when needed, a base such as
Cs2CO3, K2CO3 or NaO Bu in a high boiling point
solvent such as toluene, xylene, DMF, water, dioxane
or THF at a range of temperatures from 4O0C to 16O0C
for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of
temperatures from 1000C to 16O0C for 0.5 to 15 hours.
In the particular case wherein G2 represents a hydroxy
group, Compounds of formula (Id) may be prepared
following the scheme depicted in Figure 8ld XXIX
Figure 8 Compounds of general formula (Id) may be
obtained from Intermediates of general formula /YYI nr
600C for 30 minutes to 24 hours. Intermediates of
general formula (XXIX) may be obtained from the
reaction of Intermediates of general formula (MId)
with Intermediates of general formula (II). The 0
reaction may be mediated under inert atmosphere by a
palladium catalyst such as Pd(OAc) 2, Pd2(dba) 3,
Pd(PPh 3)4, PdCI2(PPh3)2 or [ 1
,1'-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCI2(dppf)DCM),
using a phosphine ligand such as BINAP,
tricyclohexylphosphine (P(Cy) 3)Or Xanthphos when
needed, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, 5 xylene, DMF, water or dioxane or THF at
a range of temperatures from 4O0C to 16O0C for 0.5 to
24 hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 10O0C
to 16O0C for 0.5 to 15 hours. Intermediates of general
formula (MId) may be obtained by reduction of
Intermediates of general formula (XXVI) using hydrogen
and a catalyst such as Pd/C, Pt/C, PtO2, Pd(OH) 2 or
Ni-Raney optionally in the presence Of ZnBr 2 or SnCI2
H2O or Fe-HCI in a solvent such as EtOAc, MeOH, THF or
EtOH at room temperature for 1 to 24 hours.
Intermediates of general formula (XXVI) may be
obtained from the reaction of Intermediates of general
formula (XXV) with Z-G 1, wherein Z is a boronic acid,
a boronate,trialkylstannane or zincate derivative. The
reaction may be mediated under inert atmosphere by a
palladium catalyst such as Pd(OAc)2, Pd2(dba)3 Pd(PPh3
4, PdCI2(PPh3)2 or [ 1
,1'-Bis(diphenylphosphino)-ferrocene]dichloropalladium
(ll) (PdCI2(dppf)DCM), using a phosphine ligand such
as BINAP, tricyclohexylphosphine (P(Cy)3)or xanthphos
when needed, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, xylene, DMF, water or dioxane or THF at a
range of temperatures from 4O0C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 16O0C for 0.5 to 15 hours. In the particular case
that Z is a trialkylstannane derivative, CuI is added
as a co-catalyst. In the particular case that Z is a
zincate derivative, this is preformed in situ from the
corresponding aryl derivative. Intermediates of
general formula (XXV) may be obtained from the
reaction of Intermediates of general formula (XII)
with benzyl bromide in the presence of a base such as
Cs2CO3, K2CO3 OrAg2CO3 in a solvent such as toluene,
benzene or DMF at temperature between 6O0C and 12O0C
for 5 to 24 hours. In an alternative procedure,
compounds of the present invention of formula (Ib)
wherein R3 is a carboxylic acid, may also be obtained
following the synthetic scheme shown in figure
9.Figure 9 Compounds of general formula (Ib) may be
prepared by hydrolysis of compounds of formula (Ia) or
(Ic) 1wherein R1, R2, R4, R9, G1 and G2 are as
described above and R5 is a C1-4 alkyl group. When R5
is a methyl or ethyl group, an aqueous solution of
sodium or lithium hydroxide is used in a solvent such
as ethanol or THF at a range of temperatures between
2O0C and 7O0C for 1 to 16 hours. When R5 is a
tert-butyl group, the hydrolysis of compound of
formula (Ic) may be run under acidic conditions using
trifluoroacetic acid or hydrogen chloride in a solvent
such as dichloromethane, THF or dioxane at a range of
temperatures between 2O0C and 8O0C for 30 minutes to
16 hours. Compounds of general formula (Ia) may be
obtained by the reaction of intermediate (lie) wherein
X2 is a described above, with intermediate (III)
following the same procedure depicted in figure 1 for
obtaining compounds of formula (I) from intermediates
(II) and (III). Alternatively, compounds of general
formula (Ia) may also be obtained by the reaction of
intermediate (IVc) with intermediate (V) following the
same procedure depicted in figure 3 for obtaining
compounds of formula (I) from intermediates (IV) and
(V).intermea ates of formuia (iic) and (iVc) may be
obtained from intermediate (!!b) and (!Vb),
respectively in the presence of an acid such as HCI or
H2SO4 in a solvent such as methanol, ethanol or
dioxane at a range of temperatures from 250C to 11O0C
for 1 to 48 hours. Compounds of general formula (Ic)
may be obtained by the reaction of intermediate (IVf)
with intermediate (V) following the same procedure
depicted in Figure 3 for obtaining compounds of
formula (I) from intermediates (IV) and (V).
Intermediates of general formula (IVf) may be obtained
from Intermediates (IVe) in the presence of NaBH4 in a
solvent such as methanol or ethanol at a range of
temperatures between O0C and room temperature.
intermediates of general formula (IVe) may be obtained
from intermediate (!Vd) in the presence of
di-tert-butylcarbonate or
1,1-ditert-butoxy-N,N-dimethylmethanamine in a solvent
such as ethanol, toluene, dichloromethane or DMF in a
range of temperatures between 250C and 1000C for 2 to
24 hours. Intermediates of general formula (IVd) may
be obtained from Intermediates of general formula
(IVb) in the presence of trifluoroacetic acid or
trifluoroacetic anhydride at a range 



of temperatures between 250C and 700C for 1 to 24
hours. In the particular case that R1 is -CF 3,
Intermediates of general formula (IVc) may be obtained
following the synthetic scheme shown in figure 10.
Figure 10 Intermediates of general formula (IVg) may
be obtained from Intermediates of formula (XXII) in
the presence of an inorganic acid such as HCI or H2SO4
in a alcoholic solventsuch as ethanol or methanol at a
range od temperatures between 7O0C to 12O0C for 8 to
24 hours. Intermediates of general formula (XXII) may
be obtained from Intermediates of general formula
(XXI). The reaction may be carried out in the presence
of n-butyl lithium and trimethylethylenediamine and
bubbling CO2 for 0.5 to 3 hours, in a solvent such as
ethyl ether or THF at a range of temperatures between
-780C to -40. Intermediates of general formula (XXI)
may be obtained from Intermediates of general formula
(XX). The reaction may be carried out in the presence
of di-tert-butylcarbonate and aqueous solution of NaOH
at room temperature for 6 to 48 hours. In the
particular case that R3 is a tetrazolyl group,
compounds of formula (Ie) may be obtained following
the synthetic scheme shown in figure 11. Figure 11
Compounds of general formula (Ie) may be obtained from
Intermediates of general formula (XXV). The reaction
may be carried out in the presence of N3SnMe3 or
sodium azide with NH4CI or Bu3SnCI in high boiling
point solvent such as DMF or xylene at a range of
temperatures between 1000C to 15O0C for 20 to 120
hours.lntermediates of general formula (XXXV) may be
obtained from the reaction of Intermediates of genera!
formula (XXIII), wherein R1, R2 and X2 are as
described above, with intermediates (III) following
the procedure depicted in figure 1 for obtaining
compounds of general formula (I) from intermediates
(II) and (III). Altermatively Intermediates of general
formula (XXXV) may be obtained from the reaction of
Intermediates of general formula (XXIV), wherein R1
and R2 are as described above, with intermediates (V)
following the procedure depicted in figure 3 for
obtaining compounds of general formula (I) from
Intermediates (V) and (IV). Intermediates of general
formula (VII) wherein Z and G2 are as described above
are commercially available. However in the particular
case when G2 is a cyclopropoxyphenyl group, said
intermediate may be obtained following the synthetic
scheme depicted in figure 12. xxxpi xxvp XXVIH VIIb
Figure 12 Intermediate (VIIb) may be obtained from
1-bromo-3-cyclopropoxybenzene (XXVIII) in the presence
of 4,4,4l,4',5,5,5 l,5'-octamethyl-2,2 l-bi(1
,3,2-dioxaborolane), PdCI2dppf.DCM and a base such as
KAcO in a high boiling point solvent such as DMF or
DMSO at a range of temperatures between 13O0C and
18O0C for 45 minutes to 24 hours. Alternatively the
reaction may be carried out in a microwave oven.
1-bromo-3-cyclopropoxybenzene (XXVIII) may be obtained
from 3-bromophenol (XXXIII) and bromocyclopropane
(XXVII) in the presence of a base such as Cs2CO3 or
K2CO3 in a high boiling point solvent such as DMF or
DMSO at a range of temperatures between 1300C and
1800C for 6 to 24 hours. Alternatively the reaction
may be carried out in a microwave oven. In the
particular case that G2 is a -NR aRb group, compounds
of formula (If) may be obtained following the
synthetic scheme shown in figure 13 from the reaction
ofintermediates of general formula (Vl) wherein X5 is
a bromine atom and intermediates of genera! formula
(XXX). Figure 13 The reaction may be mediated under
inert atmosphere by a palladium catalyst such as
Pd(OAc)2, Pd2(dba)3, Pd(PPh3)4, PdCI2(PPh3)2 or
[1,r-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCI2(dppf)DCM),
using 1,3-bis(2,6- diisopropylphenyl)imidazolium
chloride, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, xylene, DMF, water or dioxane or THF at a
range of temperatures from 4O0C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 1600C for 0.5 to 15 hours. In the particular case
that G1-G2 is a tetrahydroquinolinylamino group
compounds of formula (Ik) may be prepared by reduction
of compounds of general formula (I) wherein G1-G2 is a
quinolinylamino group (Ij) using hydrogen and a
catalyst such as Pd/C, Pt/C, PtO2, Pd(OH)2 or Ni-Raney
optionally in the presence of ZnBr2 or SnCI2.H2O or
Fe-HCI in a solvent such as trifluoroacetic acid,
acetic acid, EtOAc, MeOH, THF or EtOH, at room
temperature for 1 to 24 hours as shown in figure 14.
Figure 14In the particular case of compounds of
general formula (Ih) and (Ig), they may be obtained
from Intermediates of genera! formula (XXIa) and
(XXIb) 1 respectively as shown in figure 15. IV XXXVII
XXXVI XXIb Figure 15 The reaction of compounds of
formula (Ih) and (Ig) may be carried out by reaction
of a phenyl boronic acid under inert atmosphere by a
palladium catalyst such as Pd(OAc)2, Pd2(dba)3,
Pd(PPh3)4, PdCI2(PPh3 2 or
[1,1'-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCI2(dppf)DCM),
using a phosphine ligand such as BINAP,
tricyclohexylphosphine (P(Cy)3)or Xanthphos when
needed, in the presence of a base such as Cs2CO3,
K2CO3 or NaO Bu in a high boiling point solvent such
as toluene, xylene, DMF, water or dioxane or THF at a
range of temperatures from 400C to 16O0C for 0.5 to 24
hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 1000C
to 16O0C for 0.5 to 15 hours. Intermediates of general
formula (XXIa) and (XXIb) may be obtained from
Intermediate of general formula (XXXVI) by treatment
with POBr3 in dichloromethane at reflux for 2 to 3
hours. Intermediates of general formula (XXIV) may be
obtained from the reaction of Intermediates of general
formula (IV) and Intermediates of general formula
(XXXVII). The reaction may be mediated by a palladium
catalyst such as Pd(OAc)2 or Pd2(dba)3, using a
phosphine ligand such as BINAP or xanthphos, in the
presence of a base such as Cs2CO3, K2CO3 or NaO Bu in
a high boiling point solvent such as toluene, xylene,
DMF, water or dioxane at a range of temperatures from
8O0C to 16O0C for 0.5 to 24 hours. The reaction may
also be performed in a microwave oven at a range of
temperatures from 1000C to 16O0C for 0.5 to 15
hours.Compounds of general formula (II), (IV) (VII),
(Vila), (VIII), (XII), (IXb), (XIV) 1 (XV), (XVI),
(XVIi), (XVIII) (XIX), (XX), (lib), (IVb), (XX!!!),
(XXIV), (XXV), (XXVI), (XXVII), (XXXIII), and (XXXVII)
are commercially available or may be obtained
following conventional synthetic methods already known
in the art. The syntheses of the compounds of the
invention and of the intermediates for use therein are
illustrated by the following Examples ( 1 to 118)
including Preparation Examples (Intermediates 1 to 74)
which do not limit the scope of the invention in any
way. 1H Nuclear Magnetic Resonance Spectra were
recorded on a Varian Mercury 200 spectrometer. Low
Resolution Mass Spectra (m/z) were recorded on a
Micromass ZMD mass spectrometer using ESI ionization.
The chromatographic separations were obtained using a
Waters 2690 system equipped with a Symmetry C18 (2.1 x
10 mm, 3.5 mM) column. The mobile phase was formic
acid (0.4 ml_), ammonia (0.1 mL), methanol (500 mL)
and acetonitrile (500 rnL) (B) and formic acid (0.46
rnL), ammonia (0.1 15 mL) and water (1000 mL) (A):
initially 0.5min with 0% of B, then from 0% to 95% of
B in 6.5 min, and then 1 min. with 95% of B. The
reequilibration time between two injections was 1 min.
The flow rate was 0.4 mL/min. The injection volume was
5 microliter. Diode array chromatograms were collected
at 210 nM. PREPARATION EXAMPLES Synthesis of
Intermediates Intermediate 1
6-Phenyl-5-(trifluoromethyl)pyridin-3-amine A.
2-Chloro-3-iodo-5-nitropyridine A mixture of
3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POCI3
(86.47 mmol, 7.94 ml) and PCI5 (48.87 mmol, 10.2 g)
was heated at 14O0C for 45 minutes under argon
atmosphere. The mixture was cooled at room
temperature, poured slowly over iced-water and
extracted with dichloromethane. The organic phase was
washed with water, NaHCO3 aqueous solution and brine.
The solvent was evaporated and the crude mixture was
purified by chromatography over SiO2 eluting
hexane/DCM mixtures affording 7.32 g (yield 69%) of
the expected product.1H NMR (300 MHz, CDCI3) d ppm:
8.90 (s, 1H), 9.19 (s, 1H). B.
2-Chloro-5-nitro-3-(trifluoromethyl)pyridine In a
schlenck tube, a mixture of
2-chloro-3-iodo-5-nitropyridine (17.58 mmol, 5.00 g),
methyl 2,2-difluoro-2-(fluorosulfonyl)acetate (8.79
mmol, 1.12 ml) and CuI (2.64 mmol, 0.5 g) in DMF (30
ml) was heated at 7O0C for 3 hours under argon
atmosphere. Methyl 2,2-
difluoro-2-(fluorosulfonyl)acetate (4.40 mmol, 0.6 ml)
was added and the mixture was heated at 7O0C for 16
hours. The solvent was evaporated and the crude
mixture was extracted between ethyl acetate and water.
The crude mixture was purified by chromatography over
SiO2 eluting with hexane/DCM mixtures affording 1.19 g
(yield 30%) of the expected product. 1H NMR (300 MHz,
CDCI3) d ppm: 8.82 (s, 1H), 9.41 (s, 1H). C.
6-Chloro-5-(trifluoromethyl)pyridin-3-amine A mixture
of 2-chloro-5-nitro-3-(trifiuoromethyi)pyridine (5.25
rnrnoi, 1.1S g), ZnBr2 ( 1.05 mmol, 0.200 g) and 5% Pt
(C) (1.58 mmol, 0.31 g) in ethyl acetate (50 ml) was
stirred for 20 hours under hydrogen atmosphere. The
catalyst was filtered off and the solid was washed
with warmed ethanol. The solvent was evaporated
affording the expected product (0.95 g, yield 92%). 1H
NMR (300 MHz, DMSO-d 6) d ppm: 5.59 (bs, 1H), 7.37 (s,
1H), 7.92 (s, 1H). D.
L/-(5-bromo-3-(trifluoromethyl)pyridin-2-yl)acetamide
A mixture of
6-chloro-5-(trifluoromethyl)pyridin-3-amine (2.95
mmol, 0.58 g) and 30% HBr in acetic acid (6 ml) in a
sealed tube was heated at 1000C overnight. The crude
mixture was poured into ice water, the pH was set to10
with 2N aqueous NaOH and extracted with CHCI3. The
solvent was removed under reduced pressure to afford
0.680 g (82% of yield) of the expected product. ESI/MS
(m/e, %): 281.96 (100.0%), 283.96 (97.3%). E.
L/-(6-phenyl-5-(trifluoromethyl)pyridin-3-yl)acetamide
In a schlenck tube, a mixture of
L/-(5-bromo-3-(trifluoromethyl)pyridin-2-yl)acetamide
(2.40 mmol, 0.680 g), phenylboronic acid (3.22 mmol,
0.392 g), cessium carbonate (6.87 mmol, 2.238 g) and
PdCI2dppf.CH 2CI2 (0.24 mmol, 0.196 g) in dioxane /
water 3:1 (20 ml) was heated at 11O0C overnight, under
argon atmosphere. The solvent was evaporated and
thecrude mixture was purified over SiO2 eluting with
CH2CI2/ MeOH mixtures affording 0.478 g (71% of yield)
of the expected compound. ESI/MS (m/e, %): 280
(100.0%). F.
6-Phenyl-5-(trifluoromethyl)pyridin-3-amine To a
solution of
L/-(6-phenyl-5-(trifluoromethyl)pyridin-3-yl)acetarnid
e ( 1.68 mmol, 0.280 g) in ethanol (6 ml), 2N aqueous
NaOH (5 ml) was added. The mixture was heated at 11O0C
for 3 hours. The solvent was removed, the pH was set
at 8 and extracted with CHCI3. The solvent was removed
to afford 0.394 g (98% of yield) of the expected
product. ESI/MS (m/e, %): 238 (100.0%). Intermediate 2
A. 3-Methyl-5-nitro-2-phenylpyridine In a schlenck
tube, a mixture of 2-bromo-3-methyl-5-nitropyridine
(4.6 mmol, 1.0 g), phenylboronic acid (4.6 mmol, 0.560
g), PdCI2dppf.DCM (0.47 mmol, 0.4 g), Cs2CO3 (13.8
mmol, 4.5 g) in a dioxane/water 4:1 mixture (18 ml)
was heated at 1000C for 14 hours, under argon
atmosphere. The solvent was evaporated and the crude
mixture was extracted between water and ethyl acetate.
The solid residue was purified by chromatography over
SiO2 eluting with hexane/ethyl acetate mixtures
affording 3-methyl- 5-nitro-2-phenylpyridine (0.95 g,
yield 97%) as major product. ESI/MS (m/e, %): 215
[(M+1)+, 100]. B. 5-Methyl-6-phenylpyridin-3-amine A
mixture of 3-methyl-5-nitro-2-phenylpyridine (4.43
mmol, 0.95 g) and Pd/C 10% (0.1 g) in ethanol (40 ml)
was stirred for 16 hours under hydrogen atmosphere.
The catalyst was filtered off and the solid
thoughtfully washed with warm ethanol. The filtrate
was evaporated and the crude was purified by
chromatography over SiO2 eluting with DCM/methanol
mixtures and affording 0.65 g (yield 80%) of the
expected product. 1H NMR (300 MHz, CDCI3) d ppm: 2.29
(s, 3H), 6.90 (m, 1H), 7.30- 7.50 (m, 5H), 8.04 (m,
1H). ESI/MS (m/e, %): 185 [(M+1)\ 100]. Intermediate
36-Methoxy-5-phenylpyridin-3-amine A.
5-Nitro-3-phenylpyridin-2-ol In a schlenck tube, a
mixture of 3-iodo-5-nitropyridin-2-ol (7.52 mmol, 2
g), phenylboronic acid (8.28 mmol, 1.01 g),
PdCI2dppf.DCM (0.75 mmol, 0.6 g), Cs2CO3 (22.56 mmol,
7.4 g) in a dioxane/water 4:1 mixture (26 ml) was
heated at 1000C for 4 hours, under argon atmosphere.
The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The organic
phase was evaporated and the crude was suspended in
methanol affording a solid that was filtered off and
dried under vacuum overnight affording 1.2 g (74% of
yield) of the expected product. 1H NMR (300 MHz, CDCI
) d ppm:: 7.31 - 7.54 (m, 3H), 7.61 - 7.76 (m, 2H),
8.26 (d, 1H), 8.44 (s, 1H). ESI/MS (m/e, %): 215
[(M-1) , 100]. B. 2-Bromo-5-nitro-3-phenylpyridine A
mixture of 5-nitro-3-phenylpyridin-2-ol (4.63 mmol, 1
g), POBr3 (4.74 mmol, 0.45 ml) and PBr3 (4.71 mmol,
1.4 g) was heated at 12O0C for 3.5 hours. The crude
mixture was poured into a mixture of ice and water and
extracted with DCM. The organic phase was dried and
evaporated affording 0.8 g (yield 62%) of the expected
product. 1H NMR (300 MHz, CDCI3) d ppm: 7.38 - 7.61
(m, 5H)1 8.39 (d, J=2.20 Hz, 1H), 9.19 (d, J=2.20 Hz,
1H). C. 2-Methoxy-5-nitro-3-phenylpyridine A mixture
of 2-bromo-5-nitro-3-phenylpyridine (0.72 mmol, 0.2
g), 2-cyclopropyl-4,4,5,5- tetramethyl-1
,3,2-dioxaborolane (0.86 mmol, 0.16 ml), Pd(PPh3 4
(0.04 mmol, 0.05 g), K2CO3 (2 mmol, 0.28 g) in a
toluene/methanol 4:1 mixture (10 ml) was heated at
1000C for 30 minutes in a microwave, under argon
atmosphere. The solvent was evaporated and the crude
mixture was extracted between water and ethyl acetate.
The solid residue was 



purified by chromatography over SiO2 eluting with
hexane/ethyl acetate mixtures affording
2-methoxy-5-nitro-3-phenylpyridine (0.1 g, yield 55%)
of an unexpected product.1H NMR (300 MHz CDCI3) d ppm:
4.11 (s, 3H) 7.41 - 7.54 (m, 3H) 7.54 - 7.64 (m, 2H)
8.41 (d, J=2.75 Hz 1H) 9.07 (ci, J=2.75 Hz IH). D.
6-Methoxy-5-phenylpyridin-3-amine A mixture of
2-methoxy-5-nitro-3-phenylpyridine (0.43 mmol, 0.1 g)
and Pd/C 10% (0.14 mmol, 0.015 g) in ethanol (2 ml)
was stirred for 16 hours under hydrogen atmosphere.
The catalyst was filtered off and the solid
thoughtfully washed with warm ethanol. The filtrate
was evaporated affording 0.085 g (98% of yield) of the
expected product. ESI/MS (m/e, %): 201 [(M+1)\ 100].
Intermediate 4 A. 2-Chloro-3-iodo-5-nitropyridine A
mixture of 3-iodo-5-nitropyridin-2-ol (37.6 mmol, 10
g), POCI3 (86.47 mmol, 7.94 ml) and PCI5 (48.87 mmol,
10.2 g) was heated at 14O0C for 1h, under argon
atmosphere. The crude mixture was poured into a
mixture of ice and water and extracted with DCM. The
solid residue was purified by chromatography over SiO2
eluting with hexane/dichloromethane mixtures affording
2-chloro-3-iodo-5-nitropyridine (7.32 g, yield 69%) of
the expected product. 1H NMR (300 MHz, CDCI3) d ppm:
8.91 (d, J=2.47 Hz, 1H) 9.19 (d, J=2.47 Hz, 1H). B.
2-Chloro-5-nitro-3-phenylpyridine In a schlenck tube,
a mixture of 2-chloro-3-iodo-5-nitropyridine (1.76
mmol, 0.5 g), phenylboronic acid (1.94 mmol, 0.24 g),
PdCI2dppf.DCM (0.18 mmol, 0.1 g), Cs2CO3 (5.28 mmol,
1.7 g) in a dioxane/water 4:1 mixture (6.5 ml) was
heated at 12O0C for 4 hours, under argon atmosphere.
The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid
residue was purified by chromatography over SiO2
eluting with hexane/dichloromethane mixtures affording
2- chloro-5-nitro-3-phenylpyridine (0.23 g, yield 55%)
of the expected product. 1H NMR (300 MHz, CDCI3) d
ppm: 7.36 - 7.67 (m, 5H) 8.47 (d, J=2.75 Hz, 1H) 9.23
(d, J=2.75 Hz, 1H).C. d-Phenyi ryridin-3-arnine A
mixture of 2-chloro-5-nitro-3-phenylpyridine (0.43
mmol, 0.1 g), KOAc (0.43 mmol, 0.042 g) and Pd/C 10%
(0.03 g) in ethanol (4 ml) was stirred for 24 hours
under hydrogen atmosphere. The catalyst was filtered
off and the solid thoughtfully washed with warm
ethanol. The solid residue was purified by
chromatography over SiO2 eluting with
dichloromethane/methanol mixtures affording
5-phenylpyridin-3-amine (0.05 g, yield 69%) of the
expected product. 1H NMR (300 MHz, CDCI3) d ppm: 7.15
- 7.23 (m, 1H), 7.37 - 7.51 (m, 3H), 7.52 - 7.63 (m, 2
H), 8.09 (d, 1H), 8.27 (d, 1H). ESI/MS (m/e, %): 171
[(M+1)\ 100]. Intermediate 5
5,6-diphenylpyridin-3-amine A.
3-Bromo-5-nitropyridin-2-ol To a solution of
5-nitropyridin-2-ol (0.06 mol, 8.6 g) in 400 ml of
water at 40, 3.7 ml of Br2 was added. The mixture was
stirred at 4O0C for 2.5h and then it was stirred at
room temperature overnight. The solid formed was
filtered off, washed with water and dried under vacuum
overnight affording 12.5 g (93% of yield) of the
expected product. 1H NMR (300 MHz, DMSO-d6) d ppm:
8.57 (d, 1H) 8.74 (s, 2H). B.
2,3-Dibromo-5-nitropyridine Obtained (2.23 g, yield
87%) following the procedure described in Intermediate
2 (step B), starting with 3-bromo-5-nitropyridin-2-ol
(9.13 mmol, 2 g). 1H NMR (300 MHz, CDCI3) d ppm: 8.48
- 8.84 (m, 1 H) 8.94 - 9.31 (m, 1 H) ESI/MS (m/e, %):
267 [(M-I) , 100]. C. 5-Nitro-2,3-diphenylpyridine
Obtained as a minor product (0.2 g) following the
procedure described in Intermediate 2 (step A),
starting with 2,3-dibromo-5-nitropyridine (3.55 mmol,
1 g).1H NMR (300 MHz1 CDCI3) d ppm: 7.03 - 7.65 (m,
10H) 8.52 (d, J=2.47 Hz, 1H), 9.49 (d, J=2.47 Hz1 1H).
ESI/MS (m/e, %): 277 [(M+1)+, 100]. D.
5,6-Diphenylpyridin-3-amine A mixture of
5-nitro-2,3-diphenylpyridine (0.74 mmol, 0.21 g) and
Pd/C 10% (0.02 g) in methanol (5 ml) was stirred for
16 hours under hydrogen atmosphere. The catalyst was
filtered off and the solid thoughtfully washed with
methanol. The solid residue was purified by
chromatography over SiO2 eluting with hexane/ethyl
acetate mixtures affording 0.14 g (74% of yield) of
the expected product. 1H NMR (300 MHz, CDCI3) d ppm:
3.79 (s, 2H), 7.04 (d, J=2.75 Hz1 1H) 7.1 1 - 7.36 (m,
10H), 8.20 (d, J=2.75 Hz, 1H). ESI/MS (m/e, %): 247
[(M+1)\ 100]. Intermediate 6 -cyclopropyl-
d-phenylpyridin-S-amine A.
2-Cyclopropyl-5-nitro-3-phenylpyridine In a schlenck
tube, a mixture of 2-chloro-5-nitro-3-phenylpyridine
(described in Intermediate 3 (step B)) (1.43 mmol, 0.4
g), 2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane ( 1.59 mmol, 0.29 ml), PdCI2dppf.DCM
(0.14 mmol, 0.12 g), Cs2CO3 (4.3 mmol, 1.4 g) in a
dioxane/water 4:1 mixture (6.5 ml) was heated at 1000C
for 16 hours, under argon atmosphere. The solvent was
evaporated and the crude mixture was extracted between
water and ethyl acetate. The solid residue was
purified by chromatography over SiO2 eluting with
hexane/ethyl acetate mixtures affording 2-
cyclopropyl-5-nitro-3-phenylpyridine (0.06 g, 17% of
yield) of the expected product. 1H NMR (300 MHz,
CDCI3) d ppm: 0.45 - 0.55 (m, 2H), 0.56 - 0.70 (m,
2H)1 2.10 - 2.30 (m, 1H), 7.42 - 7.57 (m, 5H), 8.23 -
8.30 (m, 1H) 9.21 - 9.29 (m, 1H). ESI/MS (m/e, %): 241
[(M+1)+, 100]. B.
-Cyclopropyl-S-phenylpyridin-S-amineA mixture of
2-cyclopropyl-5-nitro-3-phenylpyridine (0.25 mmol,
0.06 g) and SnCI2 H2O (0.89 mmol, 0.2 g) in ethano! (2
ml) was heated at 8O0C for 1 hour. The solvent was
evaporated and the crude residue was dissolved in
water. The solution neutralised with 6N NaOH aqueous
solution and extracted with dichloromethane. The solid
residue was purified by chromatography over SiO2
eluting with dichloromethane/methanol mixtures
affording 6-cyclopropyl-5-phenylpyridin-3-amine (0.03
g, 57% of yield ) of the expected product. 1H NMR (300
MHz, CDCI3) d ppm: 0.61 - 0.92 (m, 2H), 0.89 - 1.10
(m, 2H), 1.78 - 2.12 (m, 1H), 3.56 (s, 2H), 6.87 (d,
J=2.75 Hz, 1H), 7.31 - 7.57 (m, 5H), 7.78 - 8.15 (m,
J=2.75 Hz, 1H). ESI/MS (m/e, %): 2 11 [(M+1) +, 100].
Intermediate 7 (process 1)
6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine A.
3-bromo-2-(3-methoxyphenyl)-5-nitropyridine Obtained
(1.15 g, 39% of yield) following the procedure
described in Intermediate 2 (step A) starting with
2,3-dibromo-5-nitropyridine (described as Intermediate
5 (step B) (9.33 mmol, 2.630 g) and
3-methoxyphenylboronic acid (9.33 mmol, 1.42 g).
ESI/MS (m/e, %): 309 [(M+1) +, 100], 3 11 [(M+1)+, 80]
B. 2-(3-Methoxyphenyl)-5-nitro-3-phenylpyridine
Obtained (0.257 g, 87% of yield) following the
procedure described in Intermediate 2 (step A)
starting with
3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97
mmol, 0.300 g) and phenylboronic acid ( 1.07 mmol,
0.130 g). ESI/MS (m/e, %): 307 [(M+1) +, 100]. C.
6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine Obtained
(0.160 g, 69% of yield) following the procedure
described in Intermediate 5 (step D) starting with
2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84
mmol, 0.257 g).1H NMR (300 MHz, DMSO-d6) d ppm: 3.60
(s, 3H), 6.73-6.76 (m, 1H), 6.80-6.83 (m, 1H),
6.85-6.88 (m, 1H), 7.07-7.16 (m, 1H)17.17-7.20 (m,
2H), 7.25-7.29 (rn, 3H), 8.18-8.20 (m, 1H). ESI/MS
(m/e, %): 277 [(M+1)\ 100]. Intermediate 7 (process 2)
6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine A.
2,3-dibromo-5-nitropyridine A mixture of
3-bromo-5-nitropyridin-2-ol, POBr3 and PBr3 was heated
at 12O0C for 3.5h. The crude mixture was poured into a
mixture of ice and water and extracted with DCM. The
crude mixture was purified by flash chromatography
over SiO2 eluting with hexane/ethyl acetate mixtures
affording 2.63 g (yieid 73%) of the expected product.
d 1H NMR (300 MHz, DMSO-cfe): 8.95 (s, 1H), 9.18 (s,
1H) B. 3-Bromo-2-(3-methoxyphenyl)-5-nitropyridine
Obtained ( 1.15 g, yield 40%) following the procedure
described in Intermediate 27, starting with
2,3-dibromo-5-nitropyridine (9.33 mmol, 2.63 g),
3-methoxyphenylboronic acid (9.33 mmol, 1.42 g). d 1H
NMR (300 MHz, DMSO-Cf6) : 3.80 (s, 3H) 7.09-7.12 (d,
1H), 7.21-7.26 (m, 2H), 7.42-7.47 (t, 1H), 8.95 (s,
1H), 9.40 (s, 1H). ESI/MS (m/e, %): 309 [(M+1)+, 100],
3 11[(M+1)+, 98]. C.
2-(3-Methoxyphenyl)-5-nitro-3-phenylpyridine Obtained
(0.258 g, yield 87%) following the procedure described
in Intermediate 27, starting with
3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97
mmol, 0.300 g), phenylboronic acid (1.07 mmol, 0.130
g). d 1H NMR (300 MHz, CDCI3): 3.64 (s, 3H), 6.89-6.99
(m, 3H), 7.21-7.24 (m, 3H), 7.32- 7.37 (m, 4H), 8.50
(s, 1H), 9.47 (s, 1H). ESI/MS (m/e, %): 307 [(M+1) +,
100]. D. 6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine A
mixture of
2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84
mmol, 0.257 g) and Pd/C 10% (0.08 mmol, 0.009 g) in
ethanol (5 ml) was stirred for 16 hours under hydrogen
atmosphere. The catalyst was filtered off and the
solid thoughtfully washed with warm ethanol. The
filtrate was evaporated and the crude was purified by
chromatography overSiO2 eluting with DCM/methanol
mixtures and affording 0.16O g (yield 69%) of the
expected product. d 1H NMR (300 MHz, CDCI3) : 3.60 (s,
3H), 3.91 (bs, 2H), 6.73-6.80 (m, 1H), 6.81-6.83 (t,
1H), 6.85-6.88 (m, 1H), 7.01 (s, 1H), 7.07-7.12 (t,
1H), 7.15-7.19 (m, 2H), 7.22-7.29 (m, 4H), 8.18 (S,
1H). ESI/MS (m/e, %): 277 [(M+1)\ 100]. Intermediate 8
2-Amino-5-cyclopropylbenzoic acid A. Methyl
2-amino-5-cyclopropylbenzoate In a schienck tube, a
mixture of methyi 2-ami po-5-bromobenzoate (43.47
rnmol, 10 g), cyclopropylboronic acid ( 112.92 mmol,
9.700 g), K3PO4 (144.16 mmol, 30.6 g), Pd(AcO) 2 (3.47
mmol, 0.780 g), P(Cy)3 (7.85 mmol, 2.2 g) in toluene
(170 ml) and water (10 ml) was heated for 2 hours at
10O0C, under nitrogen atmosphere. The reaction mixture
was filtered through celite and the organic phase was
separated and evaporated affording 7.34 g (yield 77%)
of the expected product. 1H NMR (300 MHz, CDCI3) d
ppm: 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s,
1H), 3.86 (s, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz,
1H), 7.03 (dd, J=8.50, 2.15 Hz, 1H), 7.60 (s, 1H).
ESI/MS (m/e, %): 192 [(M+1)+, 87]. B.
2-Amino-5-cyclopropylbenzoic acid To a solution of
Intermediate 36 (24.58 mmol, 4.70 g) in a MeOH/THF 8:1
mixture (225 ml) a solution (150 mmol, 75 ml) of 2N
aqueous NaOH was added and the mixture was heated at
600C for 15 hours. The organic solvent was evaporated,
the aqueous phase was acidified to pH 5 and extracted
with ethyl acetate. The solvent was evaporated
affording 3.93 g (yield 83%) of the expected product.
ESI/MS (m/e, %): 178 [(M+1)+, 100]. Intermediate
9Ethyl 2-chloro-5-cyclopropylbenzoate In a schlenck
tube, a mixture of ethyl 5-bromo-2-chlorobenzoate
(7.60 mmol, 2 g), 2-
cyclopropyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(7.59 mmol, 1.3 g), Cs2CO3 (18.97 mmol, 6.18 g),
PdCI2CIpPf-CH2CI2 (0.76 mmol, 0.620 g) in dioxane (70
ml) and water (15 ml) was heated for 2 hours at 11O0C
under argon atmosphere. The solvent was evaporated and
the mixture was extracted between ethyl acetate and
water. The crude mixture was purified by
chromatography over SiO2 eluting hexane/ethyl acetate
mixtures and affording 1.5 g (yield 92%) of the
expected product. 1H NMR (300 MHz, CDCI3) d ppm:
0.67-0.71 (t, 3H), 0.97-1.01 (m, 2H), 1.38-1.43 (t,
3H), 1.85-1.91 (m, 1H), 4.36-4.43 (q, 2H), 7.07-7.10
(d, 1H), 7.26-7.32 (m, 1H), 7.49 (s, 1H). ESI/MS (m/e,
%): 225 [(M+1)+, 100]. Intermediate 10 Ethyl
2-chloro-5-methylbenzoate To a solution of
2-chloro-5-methylbenzoic acid (7.62 mmol, 1.30 g) in
ethanol (16 ml), H2SO4 (35 mmol, 1.82 ml) was added
and the mixture was refluxed for 20 hours. The solvent
was evaporated and the crude residue was dissolved in
water. The solution neutralised with 6N NaOH aqueous
solution and extracted with CHCI3. The organic phase
was evaporated affording 1.46 g (yield 96%) of the
expected product. 1H NMR (300 MHz, CDCI3) d ppm: 1.41
(t, 3H), 2.35 (s, 3H) 1 4.40 (q, 2H), 7.21 (d, 1H),
7.32 (d, 1H), 7.61 (s, 1H). ESI/MS (m/e, %): 199
[(M+1) +, 100]. Intermediate 11tert-Butyl
2-amino-5-methylbenzoate A.
5-MethyJ-2-(2,2,2-trifluoroacetamido)benzoic acid In
three bottle neck round flask, over trifluoroacetic
anhydride (283.0 mmol, 40 ml), 2-
amino-5-methylbenzoic acid (39.69 mmol, 6 g) was added
in portions at a temperature between 2O0C and 3O0C.
The mixture was stirred at room temperature for 2
hours and water was slowly added at a temperature
below 3O0C cooling the flask externally with ice. The
solid formed was filtered off and dried under vacuum
overnight affording 9.51 g (yield ' 91%). 1H NMR (300
MHz, CDCI3) d ppm: 2.41 (s, 2H), 7.50-7.53 (d, 1H),
8.01 (s, 1H), 8.57-8.60 (d, 1H), 11.89 (bs, 1H). B.
tert-Butyl
5-methyl-2-(2,2,2-trifluoroacetamido)benzoate To a
solution of
5-methyl-2-(2,2,2-trifluoroacetamido)benzoic acid
(20.23 mmol, 5.0 g) in toluene (40 ml),
1,1-di-tert-butoxy-N,N-dimethylmethanamine (80.92
mmol, 19.40 ml) was added drop wise. The mixture was
stirred at 80C for 6 hours and the solvent was
evaporated. The crude mixture was purified by
chromatography over SiO2 eluting with DCM/MeOH
mixtures affording 6.01 g (yield 98%) of the expected
product. 



1H NMR (300 MHz, CDCI3) d ppm: 1.63 (s, 9H), 2.37 (s,
3H), 7.38-7.41 (d, 1H), 7.81 (S, 1H), 8.51-8.54 (d,
1H), 12.36 (bs, 1H). ESI/MS (m/e, %): 304 [(M+1)+,
100]. C. te/1-Butyl 2-amino-5-methylbenzoate To a
suspension of tert-butyl
5-methyl-2-(2,2,2-trifluoroacetamido)benzoate (19.78
mmol, 6.0 g) in ethanol (19 ml) was cooled with a
water-iced bath. NaBH4 (39.57 mmol, 1.50 g) was added
in portions and the mixture was stirred at room
temperature for 3 hours. Water (40 ml) was added
slowly and evaporated. The solid was dissolved with
CHCI3 and washed with water and brine. The organic
phase was evaporated affording 3.73 g (yield 91%) of
the expected product. 1H NMR (300 MHz, CDCI3) d ppm:
1.59 (s, 9H), 2.23 (s, 3H), 5.52 (bs, 2H), 6.56- 6.59
(d, 1H), 7.05-7.08 (d, 1H), 7.60 (s, 1H). ESI/MS (m/e,
%): 208 [(M+1) +, 100]. Intermediate
122-Chloro-5-cyclopropylbenzoic acid Obtained (9.6 g,
91% of yield) following the procedure described in
Intermediate 8 (step B) starting with Intermediate 9
(50 mmol, 16.4 g). ESI/MS (m/e, %): 197 [(M+1)+, 100].
Intermediate 13
2-(6-Chloropyridin-3-ylamino)-5-methylbenzoic acid A
mixture of 6-ch!oropyridin-3-amine ( 1 1.67 mmol, 1.5
g) and 2-bromn-5-methylbenzoic acid (23.34 mmol, 5.02
g), Cu (1.17 mmol, 0.1 g), Cu2O (0.58 mmol, 0.1 g) and
K2CO3 (23.34 mmol, 3.2 g) in 1,2-dimethoxyethane (15
ml) was heated at 13O0C for 16 hours, under argon
atmosphere. Water was added and the mixture was
filtered through celite. HCI 2N aqueous solution was
added until pH 6 and the solid formed was filtered
off. The crude was purified by chromatography eluting
with DCM/MeOH mixtures affording 1.40 g (yield 46%).
1H NMR (DMSO-de) d ppm: 2.24 (s, 3H), 7.16-7.19 (d,
1H), 7.25-7.27 (d, 1H), 7.38- 7.41 (d, 1H), 7.67-7.73
(m, 2H), 8.28 (s, 1H), 9.45 (bs, 1H). ESI/MS (m/e, %):
263 [(M+1)+, 100]. Intermediate 14
2-(6-Bromopyridin-3-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.680 g, 6% of yield) following the
procedure described in Intermediate 13 starting with
6-bromopyridin-3-amine (28.90 mmol, 5 g) and
Intermediate 12 (34.68 mmol, 6.82 g). ESI/MS (m/e, %):
333 [(M+1)+, 100], 335[(M+1) +, 97].lntermediate 15
ferf-Butyl
2-(6-bromopyridin-3-ylamino)-5-methylbenzoate In a
schlenck tube, a mixture of terf-butyl
2-amino-5-methylbenzoate (2.89 mmol, 0.600 g),
2-bromo-5-iodopyridine (2.89 mmol, 0.822 g), BINAP
(0.29 mmol, 0.096 g), Pd2(dba) 3 (0.14 mmol, 0.132 g)
and NaO Bu (5.79 mmol, 0.556 g) in toluene (15 ml) was
heated at 12O0C for 3 hours. Water and ethyl acetate
were added to the reaction crude. The aqueous phase
was extracted again with more ethyl acetate. The
organic phase was washed with water and brine, dried,
filtered and concentrated in vacuo. The crude mixture
was purified by chromatography (Biotage 4OS, SiO2,
Hexane: Ethyl acetate from 0% to 10%) affording 0.422
g (yield 40%) of the expected product. 1H NMR (200
MHz, CDCI3) d ppm: 1.61 (s, 9H), 2.29 (s, 3H), 7.1
1-7.16 (m, 2H), 7.35-7.43 (m, 2H), 7.73 (s, 1H), 8.28
(s, 1H), 9.44 (s, 1H). ESI/MS (m/e, %): 363 [(M+1) +,
100]. Intermediate 16 ferf-Butyl
2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained following the procedure described in
Intermediate 15 starting with Intermediate 11 (3.30
mmol, 0.683 g) and 2-bromo-5-iodo-3-methylpyridine
(3.30 mmol, 0.982 g). After purification 0.552 g
(yield 44%) of the expected product were obtained. 1H
NMR (200 MHz, CDCI3) d ppm: 2.29 (s, 3H), 2.35 (s,
3H), 7.1 1-7.21 (m, 2H), 7.39 (d, J=1.95 Hz, 1H), 7.73
(s, 1H), 8.14 (d, J=2.73 Hz, 1H), 9.39 (s, 1H). ESI/MS
(m/e, %): 377,379 [(M+1) +, 90]. Intermediate 17Methyl
2-(2-chloropyrimidin-5-ylamino)-5-cyclopropylbenzoate
In a schlenck tube, a mixture of methyl
2-amino-5-cyclopropylbenzoate (described in
Intermediate 8 (step A) (26.15 mmol, 5 g),
5-bromo-2-chloropyrimidine (26.93 mmol, 5.21 g),
Xantphos ( 1.07 mmol, 0.6 g), Pd2(dba)3 ( 1.07 mmol,
0.6 g) and Cs2CO3 (36.65 mmol, 11.9 g) in dioxane (210
ml) was heated at 10O0C overnight. Water and ethyl
acetate were added to the reaction crude. The aqueous
phase was extracted again with more ethyl acetate. The
organic phase was washed with water and brine, dried,
filtered and concentrated in vacuo. The crude mixture
was purified by reverse chromatography (Water:
MeOH/AcN 1:1 from 0% to 100%) affording 6 g (60% of
yield) of the expected product. ESIMS (m/e, %): 304
[(M+1) +, 90]. Intermediate 18 Methyl
2-(6-bromopyridin-3-ylamino)-5-cyclopropylbenzoate
Obtained (0.155 g, 43% of yield) following the
procedure described in Intermediate 15 starting with
methyl 2-amino-5-cyclopropylbenzoate (described in
Intermediate 8 (step A)) (1.05 mmol, 0.200 g),
2-bromo-5-iodopyridine ( 1.05 mmol, 0.297 g) and
Cs2CO3 (2.09 mmol, 0.682 g) instead of NaO4Bu. ESI/MS
(m/e, %): 347 [(M+1)\ 100], 349 [(M+1)+, 97]
Intermediate 19 erf-Butyl
2-(6-chloro-5-fluoropyridin-3-ylamino)-5-methylbenzoat
eObtained (0.721 g, 51% of yield) following the
procedure described in Intermediate 18 starting with
Intermediate 11 (2.77 mmol, 0.573 g) and
5-bromo-2-ch!oro-3-f!uoropyridine (2.77 mmol, 0.582
g). ESI/MS (m/e, %): 337 [(M+1) +, 100], 339 [(M+1)+,
32] Intermediate 20 tert-Butyl
2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate
A. fert-Butyl
2-(2-oxide-5-chloropyridin-3-ylamino)-5-methylbenzoate
Obtained (1 .36 g, 44% of yield) following the
procedure described in Intermediate 17 starting with
intermediate 11 (8.54 rnrnol, 1.77 g) and
3,5-dichloropyridine 1-oxide (10.25 mmol, 1.68 g).
ESI/MS (m/e, %): 336 [(M+1)+, 100] B. terf-Butyl
2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate
To a solution of tert-Butyl
2-(2-oxide-5-chloropyridin-3-ylamino)-5-methylbenzoate
(1.79 mmol, 0.6 g) in DCM (50 ml), POBr3 (4.53 mmol,
1.300 g) was added in portions. The mixture was
refluxed for 2.5 hours. The crude mixture was poured
into a mixture of water, ice and NaHCO3 - CO3 . The
aqueous phase was extracted with ethyl acetate and the
overall organic phase was dried over Na2SO filtered
and the solvent was removed. The crude mixture was
purified by flash chromatography over Siq 2 eluting
with hexane/ethyl acetate mixtures affording 0.070 g
(10% of yield) of terf-butyl
2-(2-bromo-5-chloropyridin-
3-ylamino)-5-methylbenzoate (20A) and 0.060 g (9% of
yield) of terf-butyl 2-(6-bromo-5-
chloropyridin-3-ylamino)-5-methylbenzoate (20B).
Intermediate 21A mixture of 5-bromo-2-iodopyrimidine
(1.76 mmol, 0.500 g), phenylboronic acid (1.93 mrnol,
0.235 g), 2M aqueous solution of K2CO3 (4.40 mmo!, 2.2
m!), Pd(PPh3 4 (0.18 mmol, 0.203 g) in dioxane (10 ml)
was heated at 11O0C overnight in a microwave oven. The
solvent was evaporated and the solid residue was
extracted between water and ethyl acetate. The organic
phase was evaporated and the crude residue was
purified by chromatography over SiO2 eluting with
hexane/ethyl acetate mixtures affording 0.329 g (yield
65%) of the expected product. ESI/MS (m/e, %): 235
[(M+1)\ 100], 237 [(M+1) +, 97]. Intermediate 22
4-(5-Bromopyrimidin-2-yl)-3,5-difluorophenol In a
three neck round bottle flask, to a mixture of
1,3-difluoro-5-methoxybenzene (8.39 mmol, 0.98 ml) in
THF (40 ml) at -780C under argon atmosphere, a
solution of n-Bu (9.13 mmol, 3.65 ml) in THF (2.5M)
was added. The mixture was stirred at -780C for 30
minutes and then it was heated to -5O0C. A solution of
ZnCI2 (9. 13 mmol, 18.3 ml) in THF (0.5M) was added
dropwise and the mixture was stirred at this
temperature for 20 minutes. A solution of
5-bromo-2-iodopyrimidine (7.02 mmol, 2.0 g) in THF (5
ml) and Pd(PPh3)4 (0.70 mmol, 0.81 g) were added
respectively and the crude mixture was heated at 4O0C
overnight. The solvent was evaporated and the crude
mixture was purified over SiO2 eluting with mixtures
of hexane/ethyl acetate affording 0.89 g (39% of
yield) of the expected product. ESI/MS (m/e, %): 301
[(M+1)+, 100], 303 [(M+1)+, 97]. B.
4-(5-Bromopyrimidin-2-yl)-3,5-difluorophenol To a
solution of
5-bromo-2-(2,6-difluoro-4-methoxyphenyl)pyrimidine
(0.887 g, 2.95 mmol) in DCM at O0C, was added dropwise
a solution of BBr3 (1M in DCM) (22 ml, 22 mmol) and
the reaction mixture was stirred overnight at room
temperature. This mixture was then poured over cold
MeOH and solid NaHCO3 was added slowly until pH=4-5.
The suspension obtained was filtered and the filtrate
evaporated. The solid obtained was redissolved in
ethyl acetate, washed with water and brine, dried and
concentrated to give the desired compound as a white
solid (0.817 g, 85% of yield).ESI/MS (m/e, %): 287
[(M+1)\ 100], 289 [(M+1)\ 97]. Intermediate 23
5-Bromo-2-(2-chlorophenyl)pyrimidine Obtained (0.400
g, yield 69%) following the procedure described in
Intermediate 21, starting with
5-bromo-2-iodopyrimidine (2.14 mmol, 0.61 g),
2-chlorophenylboronic acid (2.37 mmol, 0.37 g). ESI/MS
(m/e, %): 269 [(M+1) +, 48], 271 [(M+1)+, 100], 273
[(M+1) +, 23]. Intermediate 24 In a three neck round
bottle flask, to a mixture of 1,3-difluorobenzene (
11.59 mmol, 2.14 ml) in THF (45 ml) at -780C under
argon atmosphere, a solution of n-BuLi (7.3 ml) in THF
(2.5M) was added. The mixture was stirred at -780C for
30 minutes and then it was heated to -5O0C. A solution
of ZnCI2 ( 1 1.5 ml) in THF ( 1M) was added drop wise
and the mixture was stirred at this temperature for 20
minutes. A solution of 5-bromo-2-iodopyrimidine (10.53
mmol, 3.0 g) in THF (5 ml) and Pd(PPh3 4 (0.74 mmol,
0.85 g) were added respectively and the crude mixture
was heated at 4O0C overnight. The solvent was
evaporated and the crude mixture was purified by
reverse phase chromatography eluting with a
water-MeOH/AcN system affording 1.376 g (yield 49%) of
the expected product. ESI/MS (m/e, %): 271 [(M+1)+,
100], 273 [(M+1)+, 98] Intermediate 25
2-(3-Cyclopropoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dio
xaborolane A. 1-Bromo-3-cyclopropoxybenzeneA mixture
of 3-bromophenol (4.80 mmol, 0.83 g),
bromocyclopropane (27.71 mmol, 2.22 ml), K2CO3 (23.15
mmol, 3.2 g) in DMF (18 ml) was heated at 18O0C for 8
hours in a microwave oven. Water and diethyl ether
were added and the organic phase was evaporated
affording 0.85 g of the expected product. B.
S-Cyclopropoxyphenylboronic acid A mixture of
i-bromo-3-cyclopropoxybenzene (1.36 mmol, 0.289 g),
4,4,4',4',5,5,5',S'-
octamethyl-2,2'-bi(1,3,2-dioxaborolane) (2.11 mmol,
0.321 mmol), PdCI2dppf.DCM (0.14 mmol, 0.1 12 g), KAcO
(6.1 1 mmol, 0.600 g) in a DMSO (3 ml) was heated at
13O0C for 45 minutes, under argon atmosphere in a
microwave oven. Ethyl acetate was added and filtered
through celite. The organic phase was washed with
water and evaporated. The crude mixture was purified
by reverse phase using a water/AcN/MeOH system
gradient affording 0.090 g (yield 23%) of the expected
product. 1H NMR (400 MHz, CDCI3) d ppm: 0.8 (m, 4H),
1.3 (s, 12H), 3.8 (m, 1H), 7.1 (dd, J=7.6. 2.2 Hz.
1H). 7.3 (m. 1H). 7.4 (d. J=7.0 Hz 1H) 7.5 (d, J=2.0
Hz, 1H) ESI/MS (m/e, %): 260 [(M+1) +, 100]
Intermediate 26 6-(Benzyloxy)-5-phenylpy i din-3-amine
A. 2-(Benzyloxy)-3-iodo-5-nitropyridine To a solution
of 3-iodo-5-nitropyridin-2-ol (0.01 1 mol, 3 g) in 30
ml of toluene, 2.5 ml of (bromomethyl)benzene and 5.1
g of Ag2CO3 was added. The mixture was stirred at 7O0C
for 6h. The crude was filtered through Celite and
washed with ethyl acetate. The solvent was evaporated
affording 3.6 g (yield 90%) of the expected product.
1H NMR (300 MHz, CDCI3) d ppm: 5.56 (s, 2H), 7.33 -
7.46 (m, 3H), 7.46 - 7.54 (m, 2H), 8.84 (d, 1H), 9.03
(d, 1H). B. 2-(Benzyloxy)-5-nitro-3-phenylpyridine
Obtained (0.3 g, yield 70%) following the procedure
described in Intermediate 2 (step A), starting with
2-(benzyloxy)-3-iodo-5-nitropyridine ( 1 .4 mmol, 0.5
g).1H NMR (300 MHz 1CDCI3) d ppm: 5.59 (s, 2 H) 7.29 -
7.53 (m, 8 H) 7.54 - 7.72 (m, 2 H) 8.44 (s, 1 H) 9.24
(m, 1 H). C. 6-(Benzyloxy)-5-phenylpyridin-3-amine To
a solution of 2-(benzyloxy)-5-nitro-3-phenylpyridine
(0.98 mmol, 0.3 g) in 10 ml_ of ethanol, 0.1 mL of HCI
35% and 0.27 g of Fe was added. The mixture was heated
at 9O0C for 4 hours. The crude was filtered through
Celite and washed with ethanol. The solvent was
evaporated, ethyl acetate was added and was washed
with NaHCO3 4% aqueous solution, water and brine. The
crude was purified by chromatography eluting with
DCM/MeOH mixtures affording 0.22 g (yield 79%) of
expected product. ESI/MS (m/e, %): 277 [(M+1) +, 100].
Intermediate 27 5-Bromo-2-(3-methoxyphenyl)pyridine In
a schlenck tube, a mixture of 2,5-dibromopyridine (2.1
1 mmol, 0.500 g), 3- methoxyphenylboronic acid (2.1 1
mmol, 0.321 g), PdCI2dppf.DCM (0.21 mmol, 0.172 g),
Cs2CO3 (6.33 mmol, 2.063 g) in a dioxane/water 4:1
mixture (14.5 ml) was heated at 1000C for 14 hours,
under argon atmosphere. The solvent was evaporated and
the crude mixture was extracted between water and
ethyl acetate. The solid residue was purified by
chromatography over SiO2 eluting with hexane/ethyl
acetate mixtures affording 5-bromo-
2-(3-methoxyphenyl)pyridine (0.242 g, yield 43%) as
major product and 2-bromo-5-(3- methoxyphenyl)pyridine
(0.039 g) as minor product. d 1H NMR (300 MHz, CDCI3)
: 3.89 (s, 3H), 6.97-7.00 (m, 1H), 7.35-7.40 (t, 1H),
7.50- 7.63 (m, 3H), 7.85-7.88 (m, 1H), 8.73 (s, 1H).
ESI/MS (m/e, %): 264 [(M+1) +, 100], 266 [(M+1)+, 97].
Intermediate 28 5-Bromo-2-(3-ethoxyphenyl)pyridine
Obtained (0.977 g, yield 45%) following the procedure
described in Intermediate 27, starting with
2,5-dibromopyridine (8.44 mmol, 2.0 g),
3-ethoxyphenylboronic acid (8.44 mmol, 1.4O g).d 1H
NMR (300 MHz, CDCI3) : 1.43-1 .47 (t, 3H), 4.09-4.16
(q, 2H), 6.96-6.99 (m, 1H), 



7.34-7.40 (t. 1H)1 7.49-7.54 (m, 2H)17.60-7.63 (d,
IH), 7.85-7.88 (m, IH) 18.73 (s, IH). ESI/MS (m/e, %):
278 [(M+1) +, 100], 280 [(M+1)\ 97]. Intermediate 29
5-Bromo-2-(3-ethoxyphenyl)-3-methylpyridine Obtained
(1.30 g, yield 37%) following the procedure described
in Intermediate 27, starting with
2,5-dibromo-3-methylpyridine ( 1 1.96 mmol, 3.0 g),
3-ethoxyphenylboronic acid ( 11.96 mmol, 1.98 g). d 1H
NMR (300 MHz, CDCI3) : 1.43-1.47 (t, 3H), 2.45 (s,
3H), 4.06-4.13 (q, 2H), 6.92- 6.95 (dd, 1H), 7.05 (s,
1H), 7.09-7.12 (d, 1H), 7.34-7.40 (t, 1H), 7.68 (s,
1H), 8.41 (s, 1H). ESI/MS (m/e, %): 292 [(M+1) +,
100], 294 [(M+1)+, 97]. Intermediate 30
5-Bromo-2-(3-ethoxyphenyl)-4-methylpyridine Obtained
(1.14 g , yield 49%) following the procedure described
in Intermediate 27, starting with
2,5-dibromo-4-methylpyridine (7.97 mmol, 2.0 g),
3-ethoxyphenylboronic acid (7.97 mmol, 1.32 gl). d 1H
NMR (300 MHz, CDCI3): 1.42-1.46 (t, 3H), 2.45 (s, 3H),
4.08-4.15 (q, 2H), 6.94- 6.97 (dd, 1H), 7.32-7.38 (t,
1H), 7.48-7.52 (m, 2H), 7.57 (s, 1H), 8.68 (s, 1H).
ESI/MS (m/e, %): 292 [(M+1) +, 100], 294 [(M+1)+, 97].
Intermediate 31
5-Bromo-2-(3-ethoxy-2-fluorophenyl)pyridine Obtained (
1.18 g, yield 47%) following the procedure described
in Intermediate 27, starting with 2,5-dibromopyridine
(8.44 mmol, 2.0 g), 3-ethoxy-2-fluorophenylboronic
acid (8.43 mmol, 1.55 g).d 1H NMR (300 MHz CDCI3) :
1.48 (t, 3H) 4.15 (q, 2H) 1 7.03 (td, 1H) 7.16 (td,
1H), 7.49 (m, 1H), 7.70 (dd, 1H), 7.88 (dd, 1H), 8.77
(d, 1H). ESI/MS (m/e, %): 296 [(M+1) +, 100].
Intermediate 32
5-Bromo-2-(5-ethoxy-2-fluorophenyl)pyridine Obtained
(1.18 g, yield 47%) following the procedure described
in Intermediate 27, starting with 2,5-dibromopyridine
(8.44 mmol, 2.0 g), 5-ethoxy-2-fluorophenylboronic
acid (8.43 mmol, 1.55 g). d 1H NMR (300 MHz1CDCI3) :
1.42 (t, 3H) 4.08 (q, 2H), 6090 (m, 1H), 7.07 (td,
1H), 7.51 (m, 1H) 7.72 (dd, 1H) 1 7.87 (dd, 1H), 8.76
(d, 1H). ESI/MS (m/e, %): 296 [(M+1)+, 100].
Intermediate 33
5-Bromo-2-(3-methoxyphenyl)-3-rnethylpyridine Obtained
( 1 .00 g, yield 23%) following the procedure
described in Intermediate 27, starting with
2,5-dibromo-3-methylpyridine (15.94 mmol, 4.0 g),
3-methoxyphenylboronic acid (15.93 mmol, 2.42 g). d 1H
NMR (300 MHz, CDCI3): 2.35 (s, 3H), 3.85 (s, 3H) 6.96
(m, 1H), 7.06 (m, 2H), 7.36 (t, 1H), 7.74 (s, 1H)1
8.57 (s, 1H). ESI/MS (m/e, %): 278 [(M+1) +, 100].
Intermediate 34 5-Bromo-2-(2-fluorophenyl)pyridine
Obtained (0.534 g, yield 50%) following the procedure
described in Intermediate 27, starting with
2,5-dibromopyridine (4.22 mmol, 1.0 g),
2-fluorophenylboronic acid (4.22 mmol, 2.42 g). ESI/MS
(m/e, %): 252 [(M+1) +, 100]. Intermediate
355-Bromo-2-(2-fluoro-5-isopropoxyphenyl)pyridine
Obtained (0.600 g, yield 45%) following the procedure
described in Intermediate 27, starting with
2,5-dibromopyridine (4.22 mmol, 1.0 g),
2-fluoro5-isopropoxyphenylboronic acid (4.22 mmol,
0.836 g). ESI/MS (m/e, %): 310 [(M+1) +, 100].
Intermediate 36
5-Bromo-2-(3-isopropoxyphenyl)-3-methylpyridine
Obtained (0.731 g, yield 45%) following the procedure
described in Intermediate 27, starting with
2,5-dibromopyridine (4.22 mmol, 1.0 g),
2-fluoro5-isopropoxyphenylboronic acid (4.22 mmol,
0.836 g). ESI/MS (m/e, %): 306 [(M+1)\ 100].
Intermediate 37 5-Bromo-3'-fluoro-2,4'-bipyridine In a
schlenck tube, a mixture of 2,5-dibromopyridine (2.1 1
mmol, 0.500 g), 3-fluoro-4- (tributylstannyl)pyridine
(2.32 mmol, 0.896 g), PdCI2(PPh3)2 (0.21 mmol, 0.148
g), CuI (0.43 mmol, 0.080 g) in DMF (5 ml) was heated
at 13O0C for 12 hours, under argon atmosphere. The
solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid
residue was purified by chromatography over SiO2
eluting with DCM/methanol mixtures affording 0.330 g
(yield 62%) of the expected product. d 1H NMR (300
MHz, CDCI3) : 7.82-7.85 (d, 1H), 7.94-8.02 (m, 2H),
8.54-8.59 (m, 2H), 8.82 (s, 1H). ESI/MS (m/e, %): 253
[(M+1) +, 100]. Intermediate
382-(5-Bromopyridin-2-yl)pyrazine Obtained (0.310 g,
yield 60%) following the procedure described in
Intermediate 37, starting with 2,5-dibromopyridine
(2.1 1 mmol, 0.5 g), 2-(tributylstannyl)pyrazine (2.32
mmol, 0.857 g). ESI/MS (m/e, %): 236 [(M+1)\ 100].
Intermediate 39 5-Bromo-2-(2-fluorophenyl)pyrimidine A
mixture of 5-bromo-2-iodopyrimidine (2.58 mmol, 0.500
g), 2-fluorophenylboronic acid (3.87 mmol, 0.542 g),
2M aqueous solution of K2CO3 (7.76 mmol, 3.9 ml),
Pd(PPh3 in dioxane (12 ml) was heated at 11O0C
overnight. The solvent was evaporated and the solid
residue was extracted between water and ethyl acetate.
The organic phase was evaporated and the crude residue
was purified by chromatography over SiO2 eluting with
hexane/ethyl acetate mixtures affording 0.466 g (yield
56%) of the expected product. ESI/MS (m/e, %): 253
[(M+1)+, 100], 255 [(M+1)+, 97]. Intermediate 40
5-Bromo-6-(3-methoxyphenyl)pyridin-3-amine A mixture
of Intermediate 16B (0.84 mmol, 0.257 g), ZnBr2 (0.17
mmol, 0.038 g) and Pt/C 10% (0.08 mmol, 0.016 g) in
ethyl acetate (5 ml) was stirred for 20 hours under
hydrogen atmosphere. The catalyst was filtered off and
the solid thoughtfully washed with warm ethanol. The
filtrate was evaporated and the crude was purified by
chromatography over SiO2 eluting with DCM/methanol
mixtures and affording 0.170 g (yield 73%) of the
expected product. d 1H NMR (300 MHz, CDCI3) : 3.86 (s,
3H), 6.91-6.95 (m, 1H), 7.17 (s, 1H), 7.20-7.23 (d,
1H), 7.31-7.37 (m, 2H), 8.11 (s, 1H). ESI/MS (m/e, %):
279 [(M+1) +, 100], 281 [(M+1)\ 100]. Intermediate 41
5-Methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-amine
A.
3-Methyl-5-nitro-2-(3-(trifluoromethoxy)phenyl)pyridin
e Obtained ( 1.25 g, yield 91%) following the
procedure described in Intermediate 27, starting with
2-bromo-3-methyl-5-nitropyridine (4.61 mmol, 1.0 g),
3- (trifluoromethoxy)phenyl boronic acid (4.61 mmol,
0.95 g). ESI/MS (m/e, %): 299 [(M+1 )+, 100]. B.
5-Methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-amine
Obtained (0.890 g, yield 79%) following the procedure
described in Intermediate 7 (process 2) (step D),
starting with
3-methyl-5-nitro-2-(3-(trifluoromethoxy)phenyl)pyridin
e (4.19 mmol, 1.25 g). d 1H NMR (300 MHz, CDCI3) :
2.29 (s, 3H), 6.89 (s, 1H), 7.19 (s, 1H), 7.36 (m,
1H), 7.43 (d, 2H) 8.02 (s, 1H). Intermediate 42.
5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-amine
Obtained (0.1 g, yield 68%) following the procedure
described in Intermediate 27, starting with
5-bromo-6-(3-methoxyphenyl)pyridin-3-amine
(Intermediate 40) (0.61 mmol, 0.172 g),
2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(0.68 mmol, 0.123 ml). d 1H NMR (300 MHz, CDCI3) :
0.65-0.69 (m, 2H)1 0.91-0-95 (m, 2H), 3.61-3.66 (m,
1H), 3.85 (s, 3H), 6.55 (s, 1H), 6.88-6.92 (dd, 1H),
7.15-7.21 (m, 2H), 7.30-7.35 (t, 1H), 7.98 (s, 1H).
ESI/MS (m/e, %): 241 [(M+1)+, 100]. Intermediate 43
6-(3-lsopropoxyphenyl)-5-methylpyridin-3-amine A.
2-(3-isopropoxyphenyl)-3-methyl-5-nitropyridine
Obtained ( 1 .03 g, yield 82%) following the procedure
described in Intermediate 27, starting with
2-bromo-3-methyl-5-nitropyridine (4.61 mmol, 1.0 g),
3- isopropoxyphenylboronic acid (4.61 mmol, 0.83 g).d
1H NMR (300 MHz, CDCI3) : 1.39 (s, 6H), 2.53 (s, 3H),
4.61-4.65 (m, 1H), 7.00-7.03 (d, 1H), 7.08-7.12 (m,
2H), 7.38-7.43 (t, 1H) 8.40 (S 1H), 9.34 (s, IH).
ESI/MS (m/e, %): 273 [(M+1)\ 100]. B.
6-(3-lsopropoxyphenyl)-5-methylpyridin-3-amine
Obtained (0.660 g, yield 72%) following the procedure
described in Intermediate 7 (process 2) (step D),
starting with
2-(3-isopropoxyphenyl)-3-methyl-5-nitropyridine (3.78
mmol, 1.03 g). d 1H NMR (300 MHz, CDCI3) : 1.34 (s,
6H), 2.29 (s, 3H), 3.66 (s, 2H), 4.57-4.63 (m, 1H),
6.86-6.90 (m, 2H), 7.01-7.04 (m, 2H), 7.26-7.32 (m,
1H), 8.02 (s, 1H). ESI/MS (m/e, %): 243 [(M+1)+, 100].
Intermediate 44
3-(5-Amino-3-methylpyridin-2-yl)benzamide A.
3-(3-Methyl-5-nitropyridin-2-yl)benzamide Obtained
(0.225 g, yield 95%) following the procedure described
in Intermediate 27, starting with
2-bromo-3-methyl-5-nitropyridine (0.92 mmol, 0.200 g),
3-carbamoylphenyl boronic acid (0.92 mmol, 0.152 g).
ESI/MS (m/e, %): 258 [(M+1) +, 100]. B.
3-(5-Amino-3-methylpyridin-2-yl)benzamide Obtained
(0.135 g, yield 65%) following the procedure described
in Intermediate 7 (process 2) (step D), starting with
3-(3-methyl-5-nitropyridin-2-yl)benzamide (0.913 mmol,
0.235 g). ESI/MS (m/e, %): 228 [(M+1)+, 100].
Intermediate 45
6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-amine
Obtained (0.077 g, yield 28%) following the procedure
described in Intermediate 27, starting with
Intermediate 60 (1.02 mmol, 0.200 g),
3-methoxyphenylboronic acid ( 1 .22 mmol, 0.185 g) in
the microwave oven for 60 minutes. d 1H NMR (300 MHz,
CDCI3): 3.85 (s, 3H), 6.94-7.06 (m, 2H), 7.27-7.36 (m,
2H), 8.25- 8.29 (m, 2H).ESI/MS (m/e, %): 269 [(M+1) +,
100]. Intermediate 46
6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-amine
Obtained ( 1.225 g, yield 76%) following the procedure
described in Intermediate 27, starting with
6-chloro-4-methylpyridin-3-amine (7.01 mmol, 1.000 g),
2-fluoro-5- methoxyphenylboronic acid (7.01 mmol,
1.191 g). ESI/MS (m/e, %): 233 [(M+1) +, 100].
Intermediate 47 3-(5-Amino-3-meihyipyridi
p-2-yi)-N,N-dimeihyibepzamide A.
N,N-Dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
Obtained (0.620 g, yield 94%) following the procedure
described in Intermediate 27, starting with
2-bromo-3-methyl-5-nitropyridine (2.30 mmol, 0.500 g),
3-(dimethylcarbamoyl) phenylboronic acid (2.33 mmol,
0.450 g). ESI/MS (m/e, %): 286 [(M+1) +, 100]. B.
3-(5-amino-3-methylpyridin-2-yl)-N,N-dimethylbenzamide
Obtained (0.440 g, yield 75%) following the procedure
described in Intermediate 7 (process 2) (step D),
starting with
N,N-dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
(2.30 mmol, 0.657 g). d 1H NMR (CDCI3) : 2.28 (S 3H),
3.01 (s, 3H), 3.1 1 (s, 3H), 3.70 (s, 2H), 6.90 (s,
1H), 7.37-7.53 (m, 4H), 8.02 (s, 1H). ESI/MS (m/e, %):
256 [(M+1) +, 100]. lntemediate 48
6-(3-Methoxyphenyl)-5-methylpyridin-3-amine A.
2-(3-Methoxyphenyl)-3-methyl-5-nitropyridineObtained
(2.43 g, yield 72%) following the procedure described
in Intermediate 27, starting with
2-bromo-3-methyl-5-nitropyridine (13.82 mmol, 3.0 g),
3- methoxyphenylboronic acid (13.82 mmol, 2.10 g). d
1H NMR (200 MHz, CDCI3) : 2.51 (s, 3 H), 3.87 (s, 3
H), 6.93 - 7.20 (m, 3 H), 7.31 - 7.52 (m, 1 H), 8.39
(d, J=1 .95 Hz 1 H), 9.33 (d, J=3.12 Hz 1 H). ESI/MS
(m/e, %): 245 [(M+1)\ 95]. B.
6-(3-Methoxyphenyl)-5-methylpyridin-3-amine Obtained
(2.12 g, yield 100%) following the procedure described
in Intermediate 7 (process 2) (step D), starting with
2-(3-methoxyphenyl)-3-methyl-5-nitropyridine (9.83
mmol, 2.4O g). d 1H NMR (200 MHz, CDCI3) : 2.29 (s,
3H), 3.50 - 3.77 (m, 2H) 3.84 (s, 3H), 6.89 (d, J=2.73
Hz, 2H), 6.94 - 7.13 (m, 2H), 7.17 - 7.44 (m, 1H),
8.02 (d, J=2.34 Hz, 1H). ESI/MS (m/e, %): 215 [(M+1)
+, 95]. Intermediate 49 CK XJ-XJ
6-(2-Chlorophenyl)pyridin-3-amine Obtained (0.900 g,
yield 76%) following the procedure described in
Intermediate 27, starting with 5-bromopyridin-2-amine
(5.78 mmol, 1.0 g), 2-chlorophenylboronic acid (6.94
mmol, 1.08 g). d 1H NMR (200 MHz, CDCI3) : 3.80 (s,
2H), 7.03-7.07 (d, 1H) 7.27-7.34 (m, 2H), 7.43- 7.49
(m, 2H), 7.56-7.59 (d, 1H), 8.20 (s, 1H). ESI/MS (m/e,
%): 205 [(M+1) +, 100]. Intermediate 50 



6-(2-Fluorophenyl)pyridin-3-amine Obtained (0.210 g,
yield 31%) following the procedure described in
Intermediate 39, starting with 6-chloropyridin-3-amine
(3.50 mmol, 0.45 g), 2-fluorophenylboronic acid (6.94
mmol, 0.97 g). ESI/MS (m/e, %): 189 [(M+1)\ 100].
Intermediate 5 16-(2,6-Difluorophenyl)pyridin-3-amine
In a three neck round bottle flask, to a mixture of
1,3-difluorobenzene (23.24 mmol, 2.29 ml) in THF (30
ml) at -780C under argon atmosphere, a solution of
n-BuLi (10.2 ml) in THF (2.5M) was added. The mixture
was stirred at -78C for 30 minutes and then it was
heated to -5O0C. A solution of ZnCI2 (51 ml) in THF
(0.5M) was added drop wise and the mixture was stirred
at this temperature for 20 minutes. A solution of
6-bromopyridin-3-amine ( 11.56 mmol, 2.0 g) in THF (20
ml) and Pd(PPh3)4 (1.16 mmol, 1.3 g) were added
respectively and the crude mixture was heated at 4O0C
overnight. The solvent was evaporated and the crude
mixture was purified by reverse phase chromatography
eluting with a water-MeOH/AcN system affording 0.72 g
(yield 30%) of the expected product d 1H NMR (200 MHz,
CDCI3) : 3.83 (s, 2H), 6.95-7.00 (m, 2H), 7.06-7.09
(d, 1H), 7.23- 7.32 (m, 2H) 8.24 (s, 1H). ESI/MS (m/e,
%): 207 [(M+1)\ 100]. Intermediate 52
6-(2-(Trifluoromethyl)phenyl)pyridin-3-amine Obtained
(2.05 g, yield 59%) following the procedure described
in Intermediate 27, starting with
6-bromopyridin-3-amine,
2-(trifluoromethyl)phenylboronic acid. ESI/MS (m/e,
%): 239 [(M+1)+, 100]. Intermediate 53 Methyl
2-amino-5-fluorobenzoate A solution of
2-amino-5-fluorobenzoic acid (9.29 mmol, 1.440 g) in a
mixture of HCI/MeOH (3N, 30 ml) was heated at 1000C
overnight. The solvent was evaporated and the crude
mixture was extracted between DCM and K2CO3 saturated
aqueous solution. The organic phase was evaporated and
the crude mixture was purified by chromatography over
SiO2 with hexane/ethyl acetate mixtures affording
0.650 g (yield 42%) of the expected product.d 1H NMR
(200 MHz, CDCI3) : 3.9 (s, 3H), 5.6 (s, 2H), 6.6 (dd,
J=9.0, 4.7 Hz 1H), 7.0 (m, 1H), 7.5 (dd, J=9.8, 3.1
Hz, 1H). ESI/MS (m/e, %): 170 [(M+1)\ 100].
Intermediate 54 Ethyl 2-aminobenzoate To a solution of
2-aminobenzoic acid (7.29 mmol, 1.0 g) in ethanol (20
ml), H2SO4 (45 mmol, 2.5 ml) was added and the mixture
was refluxed for 20 hours. The solvent was evaporated
and the crude residue was dissolved in water. The
solution neutralised with 6N NaOH aqueous solution and
extracted with CHCI3. The organic phase was evaporated
affording 0.939 g (yield 78%) of the expected product.
d 1H NMR (300 MHz, CDCI3) : 1.38 (t, 3H), 4.33 (q, 2H)
5.74 (s, 2H), 6.61-6.66 (m, 2H), 7.26 (t, 1H), 7.88
(d, 1H). intermediate 55 Ethyl
2-amino-5-methylbenzoate Obtained (5.83 g, yield 88%)
following the procedure described in Intermediate 54,
starting with 2-amino-5-methylbenzoic acid (151.16
mmol, 5.58 g). d 1H NMR (300 MHz1CDCI3) : 1.38 (t,
3H), 2.23 (s, 3H), 4.33 (q, 2H) 5.55 (s, 2H), 6.59 (d,
1H), 7.09 (dd, 1H), 7.67 (d, 1H). ESI/MS (m/e, %): 180
[(M+1)+, 100]. Intermediate 56 Ethyl
2-amino-6-methylbenzoate Obtained (0.342 g, yield 12%)
following the procedure described in Intermediate 55,
starting with 2-amino-6-methylbenzoic acid (13.23
mmol, 2 g). d 1H NMR (300 MHz, CDCI3) : 1.37-1.42 (t,
3H), 2.44 (s, 3H), 4.33-4.41 (q, 2H), 5.08 (bs, 2H),
6.52-6.54 (m, 2H), 7.05-7.10 (t, 1H). ESI/MS (m/e, %):
180 [(M+1)+, 100].lntermediate 57 Methyl
2-amino-5-cyclopropylbenzoate In a schlenck tube, a
mixture of methyl 2-amino-5-bromobenzoate (43.47 mmol,
10 g), cyclopropylboronic acid ( 1 12.92 mmol, 9.700
g), K3PO4 (144.16 mmol, 30.6 g), Pd (AcO)2 (3.47 mmol,
0.780 g), P(Cy)3 (7.85 mmol, 2.2 g) in toluene (170
ml) and water (10 ml) was heated for 2 hours at 1000C,
under nitrogen atmosphere. The reaction mixture was
filtered through celite and the organic phase was
separated and evaporated affording 7.34 g (yield 77%)
of the expected product. d 1H NMR (300 MHz, CDCI3) :
0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s,
1H)13.86 (S, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz,
1H), 7.03 (dd, J=8.50, 2.15 Hz, 1H), 7.60 (s, 1H).
ESI/MS (m/e, %): 192 [(M+1) +, 87]. Intermediate 58.
tert-Butyl 2-amino-3,5-dimethylbenzoate A.
3,5-Dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid
Obtained (3.44 g, yield 72%) following the procedure
described in Intermediate 11 (step A) starting with
2-amino-3,5-dimethylbenzoic acid (18.16 mmol, 3g). d
1H NMR (200 MHz1 DMSO-Cf6) : 2.16 (s, 3H), 2.33 (s,
3H), 7.36 (d, J=1 .95 Hz, 1H), 7.54 (d, J=1.95 Hz,
1H), 10.87 (s, 1H) 12.98 (s, 1H). ESI/MS (m/e, %): 262
[(M+1) +, 100]. B. tert-Butyl
3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoate
Obtained (2.10 g, yield 50%) following the procedure
described in Intermediate 11 (step B) starting with
3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid
(13.17 mmol, 3.44 9). d 1H NMR (200 MHz, DMSO-d 6) :
1.47 (s, 9H), 2.16 (s, 3H), 2.32 (s, 3H), 7.34 (d,
J=1.95 Hz IH) 17.41 (d, J=1 .95 Hz, 1H), 10.93 (s,
1H). ESI/MS (m/e, %): 3 18 [(M+1 )+, 100]. C.
tert-Butyl 2-amino-3,5-dimethylbenzoateObtained (1.37
g, yield 83%) following the procedure described in
Intermediate 11 (step C) starting with tert-butyl
3!5-dimethyl-2-(2 i2!2-trifluoroacetamido)benzoate
(6.62 mmo!, 2.1O g). d 1H NMR (200 MHz, CDCI3) : 1.53
(s, 9H) 2.07 (s, 3H), 2.13 (s, 3H), 6.24 (s, 2H)1 7.00
(S, 1H), 7.37 (s, 1H). ESI/MS (m/e, %): 222 [(M+1) +,
83]. Intermediate 59. Ethyl
2-amino-5-(trifluoromethyl)benzoate A. Tert-butyl
4-(trifluoromethyl)phenylcarbamate A mixture of
4-trifluoromethylaniline (40 mmol, 5 ml),
di-tert-butylcarbonate (40 mmol, 8.7 g), 1N solution
of aqueous NaOH (20 ml) in THF (20 ml) was stirred at
room temperature for 12 hours, di-tert-butylcarbonate
(20 mmol. 4.2 g). 1N solution of aqueous NaOH (20 ml)
were added and the mixture was stirred at room
temperature for 24 hours. The solvent was evaporated
and EtOAc was added. The solution was washed with 2N
HCI aqueous solution and brine and then evaporated.
The crude mixture was purified by chromatography over
SiO2 eluting with hexane/EtOAc mixtures and affording
9.3 g (yield 90%) of the expected product. d 1H NMR
(300 MHz, DMSO-Cf6) : 1.46 (s, 9H), 7.69-7.72 (d, 1H),
8.22 (s, 1H), 8.35-8.38 (d, 1H). ESI/MS (m/e, %): 263
[(M+1) +, 100]. B.
2-(tert-butoxycarbonylamino)-5-(trifluoromethyl)benzoi
c acid In at three round bottle neck flask, a mixture
of tert-butyl 4-(trifluoromethyl)phenylcarbamate ( 1
1.5 mmol, 3.0 g) and TMDEA (34.4 mmol, 5.2 ml) in
anhydrous ethyl ether (70 ml) was cooled at -780C. A
solution of n-BuLi 2.5M (34.4 mmol, 13.8 ml) in
hexanes was slowly added over 20 minutes at -650C.
After 10 minutes at -780C, the mixture was heated at
-1O0C and stirred for 2 hours. The solution was cooled
to -780C and dried CO2 was bubbled for 1 hour and then
heated to room temperature. Saturated NH4CI aqueous
solution (35 ml) was added and extracted with diethyl
ether. The organic phase was evaporated and the crude
mixture was purified by SiO2 eluting with DCM/MeOH
mixtures affording 2.2 g (yield 85%) of the expected
product. d 1H NMR (300 MHz, CDCI3) : 1.52 (s, 9H),
3.54 (s, 1H), 7.73-7.76 (m, 1H), 8.35 (s, 1H),
8.57-8.61 (m, 1H), 10.30 (bs, 1H).ESI/MS (m/e, %): 306
[(M+1)\ 100]. C. Ethyl
2-amino-5-(trif!uoromethy!)benzoate A mixture of
2-(tert-butoxycarbonylamino)-5-(trifluoromethyl)benzoi
c acid (7.21 mmol, 2.2 g), H2SO4 (36 mmol, 1.92 ml) in
ethanol (25 ml) was stirred at 1000C for 16 hours. The
solvent was evaporated, water was added, pH was taken
to 6 and extracted with CHCI3. The crude mixture was
purified by chromatography over SiO2 eluting with
DCM/MeOH mixtures and affording 0.69 g (yield 4 1%) of
the expected product. d 1H NMR (300 MHz, CDCI3) :
1.38-1.43 (t, 3H), 4.32-4.39 (q, 2H), 6.10 (bs, 2H),
6.68- 6.71 (d, 1H) 16.44-6.47 (d, 1H), 8.14 (s, 1H).
ESI/MS (m/e, %): 234 [(M+1)+, 100]. Intermediate 60
6-Chloro-5-(trifluoromethyl)pyridin-3-amine A.
2-Chloro-3-iodo-5-nitropyridine A mixture of
3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POCI3
(86.47 mmol, 7.94 ml) and PCI5 (48.87 mmol, 10.2 g)
was heated at 14O0C for 45 minutes under argon
atmosphere. The mixture was cooled at room
temperature, poured slowly over iced-water and
extracted with dichloromethane. The organic phase was
washed with water, NaHCO3 aqueous solution and brine.
The solvent was evaporated and the crude mixture was
purified by chromatography over SiO2 eluting
hexane/DCM mixtures affording 7.32 g (yield 69%) of
the expected product. d 1H NMR (300 MHz, CDCI3): 8.90
(s, 1H), 9.19 (s, 1H). B.
2-ChIoro-5-nitro-3-(trifluoromethyl)pyridine In a
schlenk tube, a mixture of
2-chloro-3-iodo-5-nitropyridine (17.58 mmol, 5.00 g),
methyl 2,2-difluoro-2-(fluorosulfonyl)acetate (8.79
mmol, 1.12 ml) and CuI (2.64 mmol, 0.5 g) in DMF (30
ml) was heated at 7O0C for 3 hours under argon
atmosphere. Methyl 2,2-
difluoro-2-(fluorosulfonyl)acetate (4.40 mmol, 0.6 ml)
was added and the mixture was heated at 7O0C for 16
hours. The solvent was evaporated and the crude
mixture was extracted between ethyl acetate and water.
The crude mixture was purified by chromatography over
SiO2 eluting with hexane/DCM mixtures affording 1.19 g
(yield 30%) of the expected product. d 1H NMR (300
MHz, CDCI3) : 8.82 (s, 1H), 9.41 (s, 1H). C.
6-Chloro-5-(trifluoromethyl)pyridin-3-amineA mixture
of 2-chloro-5-nitro-3-(trifluoromethyl)pyridine (5.25
mmol, 1.19 g), ZnBr2 (1.05 mmol, 0.200 g) and 5% Pt
(c) (1.58 mmol, 0.31 g) in ethyl acetate (50 ml) was
stirred for 20 hours under hydrogen atmosphere. The
catalyst was filtered off and the solid was washed
with warmed ethanol. The solvent was evaporated
affording the expected product (0.95 g, yield 92%). d
1H NMR (300 MHz1DMSO-d 6): 5.59 (bs, 1H) 7.37 (s, 1H),
7.92 (s, 1H). Intermediate 61 terf-Butyl
2,5-dichlorobenzoate Obtained ( 1 .64 g, yield 61%)
following the procedure described in Intermediate 11
(step B starting with 2,5-dichlorobenzoic acid (10.5
mmol, 2.0 g). d 1H NMR (200 MHz, CDCI3) : 1.6 (s, 12H)
7.3 (m, 2H)1 7.7 (m, 1H). ESI/MS (m/e, %): 247 [(M+1)
+, 100], 249 [(M+1)+ : 64]. Intermediate 62 tert-Butyl
2-iodo-3-methylbenzoate Obtained ( 1.05 g, yield 86%)
following the procedure described in Intermediate 6 1
starting with 2-iodo-3-methylbenzoic acid (3.82 mmol,
1.0 g). d 1H NMR (200 MHz, DMSO-Cf6) : 1.49-1.62 (m,
9H) 2.43 (s, 3H) 7.06-7.53 (m, 3H). ESI/MS (m/e, %):
319 [(M+1) +, 100]. Intermediate 63 tert-Butyl
2-bromo-3-fluorobenzoate Obtained ( 1 .39 g, yield
49%) following the procedure described in Intermediate
6 1 starting with 2-bromo-3-fluorobenzoic acid (10.36
mmol, 2.27 g).ESI/MS (m/e, %): 275 [(M+1)+, 100], 277
[(M+1)+, 97]. Intermediate 64 Ethyl
2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.050 g, yield 25%) following the procedure
described in Intermediate 16 starting with ethyl
2-amino-5-methylbenzoate (0.56 mmol, 0.100 g) and
2-bromo-5-iodo-3- methylpyridine (1.0 mmol, 0.166 g).
ESI/MS (m/e, %): 349 [(M+1)\ 100], 351 [(M+1)+, 100].
Intermediate 65
2-(6-Bromopyridin-3-ylamino)-5-chlorobenzoic acid A
mixture of 6-bromopyridin-3-amine (27.27 mmol, 4.70
g), 2,5-dichlorobenzoic acid (54.34 mmol, 10.38 g), Cu
(2.71 mmol, 0.2 g), Cu2O (1.36 mmol, 0.2 g) and K2CO3
(54.27 mmol, 7.5 g) in 1,2-dimethoxiethane (40 ml) was
heated in a microwave oven at 13O0C for 14 hours,
under nitrogen atmosphere. Water was added and the
mixture was filtered through celite and extracted with
AcOEt. The organic phase was washed with saturated
K2CO3 aqueous solution and brine. The solvent was
evaporated to afford 3.08 g (yield 3 1%) of the
expected product. ESI/MS (m/e, %): 327 [(M+1)+, 77],
329 [(M+1)\ 100], 331 [(M+1)+, 24]. Intermediate 66
2-(6-bromo-5-methylpyridin-3-ylamino)-5-chlorobenzoic
acidObtained (0.51 g, yield 24%) following the
procedure described in Intermediate 13 starting with
6-brorno-5-methy!pyrid!n-3-arnine (5.35 mrnol, 1.0 g)
and 2,5-dichlorobenzoic acid (10.68 mmol, 2.04 g).
ESI/MS (m/e, %): 341 [(M+1)\ 77], 343 [(M+1)+, 100],
345 [(M+1)\ 24]. Intermediate 67
2-(6-Bromo-5-methylpyridin-3-ylamino)-5-methylbenzoic
acid Obtained (0.51 g, yield 20%) following the
procedure described in Intermediate 13 starting with
6-bromo-5-methylpyridin-3-amine (7.70 mmol, 1.44 g)
and 2-chloro-5-methylbenzoic acid (15.36 mmol, 2.62
g). ESI/MS (m/e, %): 321 [(M+1) +, 100], 323 [(M+1)+,
97]. Intermediate 68
2-(6-Bromo-5-methylpyridin-3-ylamino)benzoic acid
Obtained (0.17 g, yield 14%) following the procedure
described in Intermediate 13 starting with
6-bromo-5-methylpyridin-3-amine (2.70 mmol, 0.5 g) and
2-bromobenzoic acid (4.03 



mmol, 0.81 g). ESI/MS (m/e, %): 307 [(M+1) +, 100],
309 [(M+1)\ 97]. Intermediate 69
2-(2-Cyclopropoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dio
xaborolane A. i-Bromo-2-cyclopropoxybenzene Obtained
(1.86 g, yield 75%) following the procedure described
in Intermediate 25 (step A) starting with
2-bromophenol (9.25 mmol, 1.60 g).B.
2-Cyclopropoxyphenylboronic acid Obtained (0.245 g,
yield 14%) following the procedure described in
Intermediate 25 (step B) starting with
i-bromo-2-cyclopropoxybenzene (6.90 mmol, 1.86 g). 1H
NMR (200 MHz, CDCI3) d ppm 0.8 (m, 4 H) 1.3 (s, 12 H)
3.8 (none, 2 H) 3.8 (m, 1 H) 6.9 (m, 1 H) 7.2 (d,
J=9.0 Hz, 1 H) 7.4 (m, 1 H) 7.6 (m, 1 H) ESI/MS (m/e,
%): 261 [(M+1)+, 100] Intermediate 70
6-phenylpyridin-3-amine Obtained (71% yield) following
the procedure described in Intermediate 39, starting
with 6- bromopyridin-3-amine and phenylboronic acid.
ESI/MS (m/e, %): 171 [(M+1)\ 100]. Intermediate 7 1
3',5'-difluoro-2,4'-bipyridin-5-amine Obtained (50%
yield) following the procedure described in example 34
(step A), starting with 6-bromopyridin-3-amine and
3,5-difluoro-4-(tributylstannyl)pyridine. ESI/MS (m/e,
%): 208 [(M+1)\ 100]. Intermediate 72
2-bromo-5-cyclopropyl-3-fluorobenzoic acid A.
S-cvclopropyl- -fluorobenzoi c acidObtained (16%
yield) following the procedure described in
intermediate 8 (step A), starting from S-chloro-
-fluorobenzoic acid. ESI/MS (m/e, %): 179 [(M-I) ,
100]. B. 2-bromo-5-cvclopropyl-3-fluorobenzoic acid To
a solution of TMDA (1.3ml, 8.61 mmol) in dry THF (9
mL) under inert atmosphere at - 650C, a 1.4M solution
of sec-BuLi (8ml, 11.20mmol) was added dropwise. Then
a solution of 3-cyclopropyl-5-fluorobenzoic acid
(0.69g, 3.83mmol) in dry THF (3 mL) was added dropwise
and stirred for 1h. Then a solution of
1,2-dibromotetrachloroethane (5g, 15.48mmol) in dry
THF ( 11 mL) was added dropwise for 1h and stirred for
additional 20min. A white suspension was obtained. The
cooling bath was removed and at -2O0C water (30 mL)
and diethyl ether (30 mL) were added. The organic
layer was separated and the aqueous phase was
acidified (until pH:1) using a 2N aqueous solution of
HCI (13 mL needed) and extracted with diethyl ether.
The organic phase was washed with water and brine,
dried, filtered and concentrated in vacuo to afford a
mixture 11 of the expected compound and starting
material (38% yield), which was used without further
purification ESI/MS (m/e, %): 257 [(M-I) , 100], 259
[(M-I) , 97]. Intermediate 73
2-methyl-5-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)phenyl)-1,3,4-oxadiazole A. Ethyl 3-iodobenzoate
Obtained (75% yield) following the procedure described
in intermediate 10, starting from 3-iodobenzoic acid.
ESI/MS (m/e, %): 277 [(M+1)+, 100] B.
3-iodobenzohydrazide In a schlenck tube, a mixture of
ethyl 3-iodobenzoate (1.8Og, 6.52mmol) and hidrazine
hydrate (3.18ml, 65.2mmol) in ethanol (25ml) was
heated at 8O0C overnight. The solvent was evaporated
and the crude redissolved in DCM and washed with water
and brine. The organic layer was dried, filtered and
concentrated under vacuum to give the title compound
as a white solid (88% yield). ESI/MS (m/e, %): 263
[(M+1)+, 100]C. 2-(3-iodophenyl)-5-methyl-1
,3.4-oxadiazole In a schlenck tube, a mixture of
3-iodobenzohydrazide (510mg, 1.95mmol) and 1,1,1-
triethoxyethane (1.14ml, 6.23mmol) in acetic acid
(15ml) was heated at 15O0C for 3h. The solvent was
evaporated and the crude redissolved in ethyl acetate
and washed with 4% solution of NaHCO 3, water and
brine. The organic layer was dried, filtered and
concentrated under vacuum to give the title compound
as a white solid (92% yield). ESI/MS (m/e, %): 287
[(M+1)\ 100] D. 2-methyl-5-(3-(4,4,5,5-tetramethyl-1
,3,2-dioxaborolan-2-yl)phenyl)-1 ,3,4-oxadiazole
Obtained (62% yield) following the procedure described
in Intermediate 25 (step B) starting with
2-(3-iodophenyl)-5-methyl-1,3,4-oxadiazole. 1H NMR
(300 MHz, CDCI3) d ppm 1.4 (s, 12 H) 2.6 (s, 3 H) 7.5
(t, J=7.7 Hz, 1 H) 8.0 (t, J=7.4 Hz, 1 H) 8.2 (m, 1 H)
8.4 (s, 1 H) Intermediate 74
5-bromo-2-(2-(trifluoromethyl)phenyl)pyrimidine
Obtained (52% yield) following the procedure described
in Intermediate 21, starting with 5-
bromo-2-iodopyrimidine and
2-(trifluoromethyl)phenylboronic acid. ESI/MS (m/e,
%): 303 [(M+1) +, 100], 305[(M+1) +, 97]. EXAMPLES
Example 1
5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic
acid In a schlenck tube, a mixture of Intermediate 8
(0.2Og, 1.15mmol), Intermediate 2 1 (0.30, 1.15mmol),
potassium carbonate ( 1 .72 mmol, 0.238 g), Cu2O (0.06
mmol, 0.008 g) and Cu (0.11 mmol, 0.007 g) in DME (5
ml) was heated at 13O0C overnight, under argon
atmosphere. The solvent was evaporated and the crude
mixture was purified over SiO2eluting with CH2CI2/
MeOH mixtures affording 0.12O g (57% of yield) of the
expected compound. 1H NMR (400 MHz, DMSO-d6) d ppm 0.6
(s, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.2 (d, J=8.6 Hz, 1
H) 7.3 (d, J=8.2 Hz, 1 H) 7.5 (m, 2 H) 7.7 (m, 1 H)
8.3 (d, J=7.0 Hz, 2 H) 8.5 (m, 1 H) 8.8 (s, 2 H) 9.4
(s, 1 H) 13.3 (m, 1 H). ESI/MS (m/e, %): 332 [(M+1) +,
100] Example 2
2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbe
nzoic acid A. terf-Butyl
2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbe
nzoate In a schlenck tube, a mixture of Intermediate
16 (1.33 mmol, 0.502 g), cyclopropylboronic acid (1.83
mmoi, 0.157 g), K3PO4 (4.52 mmol, 0.960 g), PCy3 (0.14
mmol, 0.040 g) and Pd(AcO)2 (0.07 mmol, 0.015 g) in a
mixture of toluene/water 20:1 (25 ml) was heated at
11O0C for 72 hours, under argon atmosphere. The crude
mixture was poured into water and extracted with ethyl
acetate. The organic phase was dried over MgSO4,
filtered and the solvent removed to afford 0.514 g
(83% of the yield) of the expected product. ESI/MS
(m/e, %): 339 [(M+1) +, 100] B.
2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbe
nzoic acid A solution of tert-butyl
2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbe
nzoate (1.52 mmol, 0.514 g) in TFA (5 ml) was stirred
at room temperature for 30 minutes. The solvent was
reduced under reduced pressure and the crude mixture
was purified by reverse phase chromatography using a
30% to 100% (Water-ACN) gradient and affording 0.15O g
(35% of yield) of the expected product. 1H NMR (400
MHz, DMSO-d 6) d ppm: 0.75-1 .06 (m, 4H), 2.05 (m,
1H), 2.22 (s, 3H), 2.37 (s, 3H ) 7.03 (d, J=8.61 Hz,
1H), 7.22 (d, J=8.61 Hz, 1H), 7.40 (s, 1H), 7.71 (S,
1H), 8.15 (s, 1H ) 9.35 (s, 1H). ESI/MS (m/e, %): 283
[(M+1)+, 100] Example
35-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phe
nylpyridine 1-oxide A. Ethyl
5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoate In a schlenck tube, a mixture of Intermediate 9
(0.67 mmol, 0.150 g), Intermediate 2 (0.67 mmol, 0.123
g), Cs2CO3 (0.94 mmol, 0.3 g), xanthpos (0.13 mmol,
0.077 g) and Pd2(dba)3 (0.07 mmol, 0.061 g) in dioxane
(2.5 ml) was heated at 11O0C for 12 hours, under argon
atmosphere. The solvent was evaporated and the crude
mixture was extracted between water and ethyl acetate.
The organic phase was evaporated affording 0.245 g
(yield 99%) of the expected product. ESI/MS (m/e, %):
373 [(M+1)+, 100]. B.
5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylarnino)b
enzoic acid The solid residue obtained in step A was
dissolved in ethanol (5 ml) and aqueous solution 2N
NaOH (0.67 ml) was added. The mixture was heated at
6O0C for 2 hours, the solvent was evaporated and the
solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI3. The crude
mixture was purified over a SCX cartridge eluting with
MeOH/NH 3 10:1 affording 0.070 g (yield 29%) of the
expected product. 1H NMR (300 MHz, CDCI3) d ppm: 0.63
(q, 2H), 0.90 (q, 2H), 1.84 (m, 1H), 2.33 (s, 3H),
7.12 (d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73
(s, 1H) 8.51 (s, 1H). ESI/MS (m/e, %): 345 [(M+1)+,
100]. C.
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phen
ylpyridine 1-oxide To a stirred solution of
5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoic acid (0.29 mmol, 0.1 g) in 4 ml of
dichloromethane was added mCPBA in portions, at 0 and
under argon atmosphere. After the addition the mixture
was stirred overnight at room temperature. The solvent
was evaporated and the solid residue was triturated
with a water/ethyl acetate mixture. The solid was
filtered off affording 0.035 g (33% of yield) of the
expected product. 1H NMR (300 MHz, DMSO-d 6) d ppm:
0.62 (d, 2H), 0.92 (d, 2H), 1.28 (m, 1H), 1.99 (s,
3H), 7.16 (s, 1H), 7.23 (s, 1H), 7.31 (s, 3H) 7.46 (s,
3H), 7.66 (s, 1H), 8.10 (s, 1H). ESI/MS (m/e, %): 361
[(M+1)+, 100]Example 4
5-Methyl-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-yla
mino)benzoic acid In a schlenck tube, a mixture of
Intermediate 13 (0.57 mmol, 0.150 g), 3-
(trifluoromethyl)phenylboronic acid (0.63 mmol, 0.1 19
g), cessium carbonate (1.71 mmol, 0.558 g) and
PdCI2dppf.CH 2Cl2 (0.006 mmol, 0.047 g) in dioxane /
water 3:1 (4 ml) was heated at 12O0C overnight, under
argon atmosphere. The solvent was evaporated and the
crude mixture was purified over SiO2 eluting with
CH2CI2/ MeOH mixtures affording 0.120 g (56% of yield)
of the expected compound. 1H NMR (300 MHz, DMSO-d6) d
ppm: 2.27 (s, 3H), 7.31-7.33 (m, 3H) 7.73-7.76 (m,
4H), 8.04-8.22 (m, 1H), 8.33-8.38 (m, 2H), 8.60 (s,
1H), 9.64 (bs, 1H). ESI/MS (m/e, %): 373 [(M+1)+,
100]. Example 5
5-Cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)b
enzoic acid A.
2-(6-(Benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclopro
pylbenzoic acid Obtained (0.155 g, 42% of yield)
following the procedure described in example 3 (step
A) starting with Intermediate 9 (0.78 mmol, 0.175 g)
and Intermediate 26 (0.78 mmol, 0.215 g)- ESI/MS (m/e,
%): 437 [(M+1)+, 100]. B.
5-Cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)b
enzoic acid A solution of methyl
2-(6-(benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclopro
pylbenzoate (0.34 mmol, 0.155 g) in TFA ( 1 .3 ml) was
stirred at 450C for 30 minutes. The solvent was
removed under reduced pressure. The crude mixture was
solved in ethanol (2 ml), 2N aqueous NaOH were added
and stirred at room temperature for 16 hours. The
solvent was removed and the crude was neutralised with
2N aqueous HCI and extracted withCHCI3. The crude
mixture was purified by ionic exchange through a SCX
cartridge affording 0.060 g (50% of yield). ESI/MS
(m/e, %): 347 [(M+1)\ 100]. Example 6
5-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrim
idin-5-ylamino)benzoic acid Obtained (0.52 g, yield
51%) following the procedure described in example 1,
starting from Intermediate 8 (0.491 g, 2.77 mmol) and
Intermediate 22 (2.5 mmol, 0.817 g). 1H NMR (200 MHz,
DMSOd 6) d ppm: 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H)
6.6 (d, J=9.4 Hz, 2 H) 7.1 (d, J=9.0 Hz, 1 H) 7.3 (m,
1 H) 7.7 (s, 1 H) 8.8 (s, 2 H) 10.9 (s, 1 H). ESI/MS
(m/e, %): 384 [(M+1)+, 100] Example 7
5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino)
benzoic acid A. Ethyl
5-cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino)
benzoate In a schlenck tube, a mixture of Intermediate
9 (0.45 mmol, 0.1 g), Intermediate 3 (0.42 mmol, 0.085
g), Pd2dba3 (0.04 mmol, 0.041 g), xantphos (0.09 mmol,
0.052 g) and Cs2CO3 (0.62 mmol, 0.2 g) in dioxane (3
ml) was heated at 12O0C for 18 hours, under argon
atmosphere. The solvent was evaporated and the crude
mixture was extracted between water and ethyl acetate.
The solid residue was purified by chromatography over
SiO2 eluting with dichloromethane/ methanol mixtures
affording 0.035 g of the corresponding ester
derivative. ESI/MS (m/e, %): 389 [(M+1)+, 100].B.
5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino)
benzoic acid The solid residue obtained in step A was
dissolved in 2.5 ml of ethanol and 0.180 ml of aqueous
solution 2N NaOH were added. The mixture was heated at
6O0C for 2 hours, the solvent was evaporated and the
solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI3. The crude
mixture was purified over a SCX cartridge eluting with
MeOH/NH3 10:1 affording 0.025 g (yield 77%) of the
expected product. 1H NMR (300 MHz, CDCI3) d ppm: 0.63
(m, 2 H) 0.79 - 1.16 (m, 2 H) 1.64 - 2.09 (m, 1 H)
3.81 - 4.34 (m, 3 H) 6.69 - 7.03 (m, 1 H) 7.1 1 (s, 1
H) 7.21 - 8.01 (m, 7 H) 8.08 (s, 1 H). ESI/MS (m/e,
%): 361 [(M+1)\ 100]. Example 8
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid A. terf-Butyl
2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoat
e In a schlenck tube, a mixture of Intermediate 19
(0.99 mmol, 0.332 g), phenylboronic acid (1.48 mmol,
0.18O g), potassium carbonate (3.15 mmol, 0.436 g) and
Pd(PPh 3)4 (0.10 mmol, 0.114 g) in DMF (10 ml) was
heated at 12O0C for 5 hours in a microwave oven. The
crude mixture was poured into water and extracted with
ethyl acetate. The organic phase was dried over MgSO4
and filtered and the solvent was removed. The crude
mixture was purified over SiO2 eluting with mixtures
of hexane and ethyl acetate affording 0.313 g (68% of
yield) of the expected product. ESI/MS (m/e, %): 384
[(M+1) +, 100] B.
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid A solution of tert-butyl
2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoat
e (0.83 



mmol, 0.313 g) in TFA (5 ml) was stirred at room
temperature for 30 minutes. The solvent was reduced
under reduced pressure and the crude mixture was
purified by reverse phase chromatography using a 30%
to 100% (Water-ACN) gradient and affording 0.1 19 g
(40% of yield) of the expected product.1H NMR (400
MHz, DMSO- Cf6) d ppm: 2.29 (s, 3 H) 7.29 - 7.55 (m, 6
H) 7.64 (d, J=13.69 Hz, 1 H) 7.77 (s, 1 H) 7.88 (d,
J=7.04 Hz, 1 H) 8.45 (s, 1 H) 9.56 9.76 (m, 1 H)
ESI/MS (m/e, %): 323 [(M+1)+, 100] Example 9
2-(6-(Ethyl(methyl)amino)-5-methylpyridin-3-ylamino)-5
-methylbenzoic acid To a solution of Intermediate 16
(1.06 mmols, 0.4 g) in dry dioxane (3.5 ml),
Nmethylethanamine (0.1 ml, 1.16 mmols) and K BuO ( 1
.67 mmols, 0.187 g) were added. Nitrogen was bubleled
through. Pd2(dba)3 (0.01 mmols, 0.01 g) and
1,3-bis(2,6- d!iecpropy!pheny!)imidazo!ium chloride
(0.03 rnmois, 0.014 g) were added and the inert gas
was bubleled again. It was heated in the microwave at
12O0C for 5h. 0.207 ml (2.40 mmols) more of amine, 560
mg (5.00 mmols) of K1BuO, 30 mg (0.03 mmols) of
Pd2(dba)3, 42 mg (0.09 mmols) of
1,3-bis(2,6-diisopropylphenyl)imidazolium chloride and
1 ml more of solvent were added. The inert atmosphere
was re-established. It was heated in the microwave for
5h more under the previous conditions. It was poured
in water and washed with diethyl ether. The basic
aqueous organic phase was acidified up to pH:1-3 and
it was extracted with diethyl ether. The organic phase
was dried, filtered and concentrated in vacuo. The
crude was purified by chromatography (SiO2,
dichloromethane:methanol 10:0.5) affording 0.08 g (2%
of yield) of the expected compound. 1H NMR (200 MHz,
DMSO-d6) d ppm: 1.08 (t, J=7.19 Hz, 3 H)1 2.21 (s, 3
H), 2.22 (s, 3 H), 2.72 (S, 3 H), 3.05 (q, J=7.19 Hz,
2 H), 6.90 (d, J=8.40 Hz, 1 H), 7.17 (dd, J=8.40, 1.95
Hz, 1 H), 7.39 (d, J=1.95 Hz, 1 H), 7.68 (d, J=1.95
Hz, 1 H), 7.99 (d, J=1.95 Hz, 1 H). ESI/MS (m/e, %):
300 [(M+1)+, 100] Example
105-Cyclopropyl-2-(3'-fluoro-2,4'-bipyridin-5-ylamino)
benzoic acid In a schlenck tube, a mixture of
Intermediate 14 (1.66 mmol, 0.676 g), 3-fluoro-4-
(tributylstannyl)pyridine (1.66 mmol, 0.642 g),
PdCI2dppf.DCM (0.17 mmol, 0.136 g) and CuI (0.33 mmol,
0.063 g) in DMF (12 ml) was heated at 12O0C overnight.
The mixture was filtered through celite and the
solvent was evaporated. The crude mixture was
extracted between ethyl ether and water. The organic
phase was evaporated and the crude residue was
purified over a SiO2 eluting with hexane/ethyl acetate
mixtures and affording 0.049 g (9% of yield) of the
expected product. 1H NMR (400 MHz, DMSO-d6) d ppm :0.6
(m, 2 H), 0.9 (m, 2 H), 1.9 (m, 1 H), 7.2 (dd, J=8.6,
2.3 Hz, 1 H)17.4 (d, J=8.6 Hz, 1 H), 7.7 (d, J=2.3 Hz,
1 H), 7.8 (dd, J=8.6, 2.7 Hz, 1 H), 7.9 (d, J=8.2 Hz 1
H)1 8.0 (dd, J=6.7, 5.1 Hz, 1 H), 8.5 (d, J=4.3 Hz, 1
H)1 8.6 (m, 2 H) 9.6 (m, 1 H). ESI/MS (m/e, %): 350
[(M+1)+, 100]. Example 11
2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-methy
lbenzoic acid Obtained following the procedure
described in Example 9 starting with Intermediate 16
(400mg, 1.06 mmols) and diethylamine (0.12 ml, 1.17
mmols). After purification, 0.040 g ( 10% of yield)
were obtained of the expected product. 1H NMR (200 MHz
DMSO-d6) d ppm: 1.00 (t, J=7.03 Hz, 6 H), 2.20 (s, 3
H), 2.22 (s, 3 H), 3.1 1 (q, J=7.03 Hz, 4 H), 6.93 (d,
J=8.59 Hz, 1 H), 7.13 - 7.25 (m, 1 H)1 7.44 (d, J=2.00
Hz, 1 H), 7.69 (s, 1 H), 8.02 (d, J=2.73 Hz 1 H), 9.25
(s, 1 H), 12.98 (s, 1 H). ESI/MS (m/e, %): 314
[(M+1)+, 100]. Example
122-(6-((2-Methoxyethyl)(methyl)amino)-5-methylpyridin
-3-ylamino)-5-methylbenzoic acid Obtained following
the procedure described in Example 9 starting with
Intermediate 16 (400mg, 1.06 mmols) and 2-methoxy-
L/-methylethanamine (0.14 ml, 1.51 mmols). After
purification, 0.040 g (10% of yield) were obtained of
the expected product. 1H NMR (200 MHz, DMSOd 6) d ppm:
2.21 (s, 3 H), 2.23 (s, 3 H), 2.79 (s, 3 H), 3.07 -
3.27 (m, 5 H), 3.51 (t, J=6.05 Hz, 2 H), 6.90 (d,
J=8.59 Hz, 1 H), 7.06 - 7.24 (m, 1 H), 7.39 (s, 1 H),
7.68 (s, 1 H), 7.87 - 8.19 (m, 1 H), 8.73 - 10.03 (m,
1 H). ESI/MS (m/e, %): 330 [(M+1) +, 100]. Example 13
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid A. tert-Butyl
2-(5-chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoat
e Obtained (0.005 g, 3% of yield) following the
procedure described in Example 8 (step A) starting
with 0.230 g (0.58 mmol) of Intermediate 2OA and 0.106
g (0.87 mmol) of phenylboronic acid. ESI/MS (m/e, %):
395 [(M-I)+, 100] B.
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic
acid Obtained (0.005 g, 87% of yield) following the
procedure described in Example 8 (step B) starting
with 0.006 g (0.02 mmol) of terf-Butyl
2-(5-chloro-6-phenylpyridin-3-ylamino)-5-
methylbenzoate in 1 ml of TFA. 1H NMR (400 MHz, DMSO-
d6) d ppm: 2.20 (s, 3 H), 7.02 - 7.54 (m, 7 H), 7.63
(s, 1 H), 8.23 (d, J=17.22 Hz, 1 H) 8.63 (s, 1 H).
ESI/MS (m/e, %): 337 [(M-1)-, 100] Example
145-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-
ylamino)benzoic acid A. Methyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoate In a schlenck tube, a mixture of methyl
2-amino-5-cyclopropylbenzoate (described in
Intermediate 8 (step A)) (0.75 mmol, 0.165 g),
Intermediate 23 (5-bromo-2-(2-
chlorophenyl)pyrimidine) (0.75 mmol, 0.202 g), Cs2CO3
(1.06 mmol, 0.345 g), xanthpos (0.15 mmol, 0.089 g)
and Pd2(dba) 3 (0.08 mmol, 0.074 g) in dioxane (4 ml)
was heated at 11O0C for 12 hours, under argon
atmosphere. After filtration over celite, the solvent
was evaporated and the crude mixture was purified over
SiO2 eluting with hexane/ethyl acetate affording 0.210
g (72% of yield) of the corresponding ester
derivative. ESI/MS (m/e, %): 380 [(M+1)\ 100], 382
[(M+1)+, 35]. B.
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid The solid residue obtained in step A was
dissolved in methanol (3 ml) and aqueous solution 2N
NaOH (1 ml) was added. The mixture was heated at 6O0C
for 2 hours, the solvent was evaporated and the solid
obtained was suspended in water. The pH was taken to
6.5 and extracted with CHCI3. The crude mixture was
purified over a SiO2eluting with DCM/MeOH 2% affording
0.17O g (yield 81%) of the expected product. 1H NMR
(300 MHz, DMSO-d6) d ppm: 1.2 (m, 2H), 1.5 (m, 2H),
2.5 (m, 1H), 7.8 (dd, J=8.6, 2.3 Hz, 1H), 7.9 (d,
J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d,
J=2.3 Hz, 1H), 8.3 (m, 1H) 1 9.4 (s, 2H), 10.0 (s,
1H), 13.8 (s, 1H). ESI/MS (m/e, %): 366 [(M+1)+, 100],
368 [(M+1)+, 35]. C.
5-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-yl
amino)benzoic acid In a schlenck tube, a mixture of
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-
cyclopropylbenzoic acid (0.55 mmol, 0.200 g),
cyclopropylboronic acid (0.71 mmol, 0.061 g), K3PO4
(1.86 mmol, 0.395 g), PCy3 (0.05 mmol, 0.015 g) and
Pd(AcO)2 (0.03 mmol, 0.006 g) in a mixture of
toluene/water 6:1 (6 ml) was heated at 11O0C for 72
hours, under argon atmosphere. The crude mixture was
poured into water and extracted with ethyl acetate.
The organic phase was dried over MgSO4, filtered and
the solvent removed. The crude mixture was purified by
reverse phase chromatography eluting with a gradient
of 100% water to 100% MeOH/AcN 1:1 affording 0.016 g
(71% of yield). 1H NMR (400 MHz, DMSO-d6) d ppm: 0.6
(m, 4 H), 0.9 (m, 4H), 1.9 (m, 2H), 7.0 (d, J=7.0 Hz,
1H), 7.3 (m, 3H), 7.5 (s, 1H), 7.6 (m, J=2.0 Hz, 1H),
8.3 (s, 1H), 8.8 (s, 2H), 9.5 (s, 1H), 13.2 (s, 1H).
ESI/MS (m/e, %): 372 [(M+1) +, 100].Example 15
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic
acid A. Ethyl
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoate
Obtained (0.084 g, 79% of yield) following the
procedure described in Example 7 (step A) starting
with Intermediate 9 (0.29 mmol, 0.066 g) and
Intermediate 4 (0.29 mmol, 0.05 g). ESI/MS (m/e, %):
359 [(M+1) +, 100]. B.
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic
acid Obtained (0.07 g, 87% of yield) following the
procedure describes in Example 7 (step B) starting
with 0.084 g of ethyl
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoate.
1H NMR (300 MHz, DMSO-d6) d ppm: 0.58 (m, 2 H) 0.76 -
0.99 (m, 2 H) 1.76 - 2.06 (m, 1 H) 6.92 - 8.09 (m, 9
H) 8.22 - 8.68 (m, 2 H). ESI/MS (m/e, %): 331 [(M+1)+,
100]. Example 16
5-methyl-2-(quinolin-3-ylamino)benzoic acid A. Ethyl
5-methyl-2-(quinolin-3-ylamino)benzoate Obtained
(0.845 g, 97% of yield) following the procedure
described in Example 14 (step B) starting from ethyl
2-amino-5-methylbenzoate (0.395 g, 2.20 mmol) and 3-
bromoquinoline (0.46 g, 2.20 mmol). ESI/MS (m/e, %):
307 [(M+1)\ 100]. B.
5-methyl-2-(quinolin-3-ylamino)benzoic acid Obtained
(0.542 g, yield 86%) following the procedure described
in Example 14 (step B) starting from ethyl
5-methyl-2-(quinolin-3-ylamino)benzoate (0.845 g, 2.1
mmol).1H NMR (400 MHz DMSO-d 6) d ppm: 2.3 (s, 3H),
7.3 (dd, J=8.6, 2.3 Hz1 1H), 7.4 (m, 1H), 7.6 (m, 2H).
7.8 (s, 1H), 7.9 (d, J=7.8 Hz1 1H), 7.9 (d, J=7.8 Hz,
IH), 8.1 (d, J=2.3 Hz1 1H)1 8.8 (d, J=2.7 Hz, 1H), 9.7
(s, 1H), 13.2 (s, 1 H). ESI/MS (m/e, %): 279 [(M+1)\
100]. Example 17
5-methyl-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzo
ic acid A solution of
5-methyl-2-(quinolin-3-ylamino)benzoic acid (Example
16) ( 1.08 mmol, 0.3Og) in TFA (2.5 ml) was
hydrogenated under pressure (58 psi) with PtO2 (0.1 1
mmol, 0.028 g) as catalyst until all starting material
disappeared. After that the reaction mixture was
filtered, concentrated and redissolved in water. The
p'ri was adjusted to 4-5 by addition of 2N NaOH and a
solid was formed. This yellow solid formed was the
desired compound (0.249 mg, 79% of yield). 1H NMR (400
MHz DMSO-d 6) d ppm: 1.8 (m, 4H), 2.3 (s, 3H), 2.8 (t,
J=6.0 Hz, 2H)1 2.9 (t, J=6.2 Hz1 2H), 7.2 (d, J=8.5
Hz, 1H) 7.3 (m, 1H), 7.7 (s, 1H)17.9 (s, 1H), 8.4 (d,
J=1.7 Hz 1H) 9.4 (s, 1 H)1 13.3 (S1 1 H). ESI/MS (m/e,
%): 283 [(M+1)+, 100]. Example 18
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic
acid A. te/ -Butyl
2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoat
e Obtained (0.008 g, 3% of yield) following the
procedure described in Example 8 (step A) starting
with Intermediate 2OB (0.58 mmol, 0.230 g) and
phenylboronic acid (0.87 mmol, 0.106 g). ESI/MS (m/e,
%): 395 [(M+1)+, 100]B.
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic
acid Obtained (0.025 g, 34% of yield) following the
procedure described in Example 8 (step B) starting
with terf-butyl
2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoat
e (0.17 mmol, 0.068 g). 1H NMR (400 MHz, DMSO- d6) d
ppm: 2.20 (s, 3H), 7.19 - 7.71 (m, 8H), 7.88 (s, 1H),
8.32 (s, 1H), 9.48 (S 1 H). ESI/MS (m/e, %): 339
[(M+1)+, 100] Example 19
5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamino)benzoic
acid A. Ethyl 5-cyclopropyl-2-(5,
6-diphenylpyridin-3-ylamino) benzoate Obtained (0.09
g, 38% of yield) following the procedure described in
Example 7 (step A) starting with Intermediate 9 (0.71
mmol, 0.16 g) and Intermediate 5 (0.55 mmol, 0.135 g).
ESI/MS (m/e, %): 435 [(M+1)\ 100]. B.
5-Cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino)
benzoic acid Obtained (0.035 g, 42% of yield)
following the procedure described in Example 7 (step
B) starting with 0.090 g (0.21 mmol) of ethyl
5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino)
benzoate. 1H NMR (300 MHz, CDCI3) d ppm: 0.65 (d, 2 H)
0.90 (d, 2 H) 1.75 - 1.99 (m, 1 H) 7.06 - 7.41 (m, 12
H) 7.61 (s, 1 H) 7.78 (s, 1 H) 8.62 (s, 1 H). ESI/MS
(m/e, %): 407 [(M+1)+, 100]. Example 20
5-cyclopropyl-2-(2-(2,6-difluorophenyl)pyrimidin-5-yla
mino)benzoic acidIn a schlenck tube, a mixture of
Intermediate 8 (0.90 g, 5.77 mmol) and Intermediate 24
(1.38 g, 5.09 mmol), Cs2CO3 (12.18 mmol, 3.97 g),
xanthpos (1.02 mmol, 0.59 g) and Pd2(dba)3 (0.51 mmol,
0.47 g) in dioxane (30 ml) was heated at 11O0C for 12
hours, under argon atmosphere. The solvent was
evaporated and the crude mixture was extracted between
acidulated water and ethyl acetate. The organic phase
was dried over MgSO4, filtered and the solvent
removed. The crude mixture was triturated with DCM to
give 1.145 g (61% of yield) of the expected product.
1H NMR (200 MHz, DMSO-d 6) d ppm: 0.6 (m, 2H) 0.9 (m,
2H) 1.9 (m, 1H) 7.2 (m, 3H) 7.4 (m, 1H) 7.6 (m, 1H)
7.7 (d, J=2.3 Hz, 1H) 8.8 (s, 2H) 9.5 (s, 1H) 13.3 (s,
1H). ESI/MS (m/e, %): 368 [(M+1) +, 100]. Example 21
5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic
acid A. Ethyl
5-cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoate
Obtained (0.11 g, 42% of yield) following the
procedure described in Example 7 (step A) starting
with Intermediate 9 (0.89 mmol, 0.2 g) and
5-methylpyridin-3-amine (0.89 mmol, 0.096 g). ESI/MS
(m/e, %): 297 [(M+1) +, 100]. B.
5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic
acid The solid residue obtained in step A was
dissolved in 4 ml of ethanol and 0.4 ml of aqueous
solution 2N NaOH were added. The mixture was stirred
at 250C for 16 hours, the solvent was evaporated and
the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI3 affording 0.06 g
(yield 60%) of the expected product. 1H NMR (300 MHz,
DMSO-d 6) : 0.59 (d, 2H), 0.90 (d, 2H), 1.89 (m, 1H),
2.27 (s, 3H)1 7.16 (S 2H)1 7.46 (s, 1H), 7.64 (s, 1H),
8.05 (s, 1H)1 8.26 (s, 1 H). ESI/MS (m/e, %): 269
[(M+1) +, 100]. 



Example
222-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cy
clopropylbenzoic acid A. Methyl
2-(2-(3-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoate In a schlenck tube, a mixture of
Intermediate 17 (0.305 g, 1 mmol) and Intermediate 25
(0.260 g, 1 mmol), 2M K2CO3 ( 1.98 mmol, 1 ml) and
Pd(PPh3 4 (0.1 mmol, 0.1 14 g) in dioxane (7 ml) was
heated at 11O0C for 12 hours, under argon atmosphere.
The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The organic
phase was dried over MgSO4, filtered and the solvent
removed. The crude mixture was purified by
chromatography over SiO2 eluting with hexane/ethyl
acetate mixtures affording 0.205 g (49% of yield) of
the expected product. ESI/MS (m/e, %): 402 [(M+1)+,
100]. B.
2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoic acid Obtained (0.136 g, yield 64%)
following the procedure described in example 2 1 (step
B) starting from methyl
2-(2-(3-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-
cyclopropylbenzoate . 1H NMR (400 MHz, DMSO-d6) d ppm:
0.7 (m, 4H), 0.9 (m, 4H), 1.9 (m, 1H), 3.9 (m, 1H),
7.1 (d, J=6.7 Hz, 1H), 7.2 (d, J=7.8 Hz, 1H), 7.3 (d,
J=7.8 Hz, 1H), 7.4 (t, J=7.4 Hz, 1H), 7.7 (s, 1H), 7.9
(d, J=7.4 Hz, 1H), 8.0 (s, 1H), 8.8 (m, 2H), 9.6 (s,
1H), 13.2 (s, 1H). ESI/MS (m/e, %): 388 [(M+1)+, 100].
Example 23
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
A. terf-Butyl
5-methyl-2-(6-morpholinopyridin-3-ylamino)benzoate To
a solution of Intermediate 15 (0.28 mmol, 0.1 g) in
ethoxyethanol ( 1 ml), morpholine (0.55 mmol, 0.050 g)
was added. The mixture was heated at 13O0C for 16
hours in a sealed tube. 0.050 g (0.55 mmol) of
morpholine were added and the mixture was heatedat
13O0C for further 24 hours. The solvent was evaporated
and the crude mixture was purified by SiO2 eluting
with mixtures of hexane/ethy! acetate affording 0.056
g (55% of yield) of the expected product. ESI/MS (m/e,
%): 370 [(M+1)+, 100] B.
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
A solution of
5-methyl-2-(6-morpholinopyridin-3-ylamino)benzoate
tert-butyl ester in TFA (0.6 ml, 7.58 mmol) was
stirred at room temperature for 1 hour. The solvent
was evaporated and the residue was triturated in
diethyl ether. The solid formed was filtered off to
afford 0.047 g (73% of yield) of the expected product.
ESI/MS (m/e, %): 314 [(M+1)+, 100] Example 24
5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)ben
zoic acid Obtained (0.060 g, 17% of yield) following
the procedure described in Example 9 starting with
Intermediate 16 (1.06 mmols, 0.400 g) and morpholine
(1.17 mmols, 0.102 ml). 1H NMR (200 MHz DMSO-d6) d
ppm: 2.19 (s, 3H)1 2.23 (s, 3H), 2.99 (m, 4H) 3.54 -
3.91 (m, 4H), 6.93 (d, J=8.59 Hz, 1H) 17.14 (d, J=8.59
Hz 1H), 7.40 (s, 1H) 7.67 (S, 1H), 8.01 (s, 1H), 8.62
- 10.25 (s, 1H). ESI/MS (m/e, %): 328 [(M+1)+, 100]
Example 25
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylami
no) benzoic acid A. Ethyl
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylami
no) benzoate Obtained (0.025 g, 44% of yield)
following the procedure described in Example 7 (step
A) starting with Intermediate 9 (0.16 mmol, 0.035 g)
and Intermediate 6 (0.14 mmol, 0.03 g).ESI/MS (m/e,
%): 399 [(M+1)\ 100]. B.
5-Cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylami
no) benzoic acid Obtained (0.005 g, 22% of yield)
following the procedure described in Example 7 (step
B) starting with ethyl
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylami
no) benzoate (0.025 g, 0.06 mmol). 1H NMR (300 MHz,
CDCI3) d ppm: 0.55 - 0.71 (m, 2H), 0.78 - 0.99 (m,
4H), 1.07 - 1.20 (m, 2H), 1.76 - 1.93 (m, 1H), 1.96 -
2.23 (m, 1H), 7.12 (s, 2H) 7.33 - 7.56 (m, 6H), 7.78
(S, 1H), 8.28 - 8.57 (s, 1H). ESI/MS (m/e, %): 371
[(M+1)\ 100]. Example 26
2-(6-(2-Cyclopropylphenyl)-5-methylpyridin-3-ylamino)-
5-methylbenzoic acid A. terf-Butyl
2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate Obtained (0.150 g, yield 95%) following
the procedure described in Example 22 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and
2-chlorophenylboronic acid (0.79 mmol, 0.124 g). 1H
NMR (200 MHz, CDCI3) d ppm::1.62 (s, 9H), 2.14 (s, 3H)
2.30 (s, 3H), 6.90 - 7.59 (m, 7H), 7.74 (m, 1H) 8.45
(d, J=2.34 Hz 1H), 9.48 (s, 1H). ESI/MS (m/e, %): 409
[(M+1) +, 96]. B. fe/t-Butyl
2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-
5-methylbenzoate Obtained (0.152 g, 63% of yield)
following the procedure described in Example 14 (step
C) starting with terf-butyl
2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylarnino)-5-
methylbenzoate (0.49 mmol, 0.200 g) and
cyclopropylboronic acid ( 1.47 mmol, 0.126 g). ESI/MS
(m/e, %): 409 [(M+1)\ 96]. C.
2-(6-(2-Cyclopropylphenyl)-5-methylpyridin-3-ylamino)-
5-methylbenzoic acid Obtained (0.012 g, 10% of yield)
following the procedure described in Example 8 (step
B) starting with fert-Butyl
2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-
5- methylbenzoate (0.150 g, 0.37 mmol).1H NMR (400
MHz, DMSO- d6) d ppm: 0.59 - 0.68 (m, 2H) 0.78 (d,
J=8.61 Hz, 2H), 1.47-1.60 (m, IH), 2.07 (s, 3H), 2.25
(s, 3H), 6.91 (d, J=7.83 Hz, IH), 7.12 (dd, J=7.43,
1.17 Hz, 1H), 7.20 (t, J=6.85 Hz, 1H), 7.25 - 7.35 (m,
3H), 7.58 (d, J=2.35 Hz, 1H), 7.75 (s, 1H), 8.36 (d,
J=2.74 Hz1 1H). ESI/MS (m/e, %): 359 [(M+1)\ 100]
Example 27
2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-meth
ylbenzoic acid A. tert-Butyl
2-(6-(2-cyanophenyl)-5-methylpyridin-3-ylamino)-5-meth
ylbenzoate Obtained (0.164 g, 34% of yield) following
the procedure described in Example 8 (step A) starting
with Intermediate 16 ( 1 .06 mmole, 0.4Q0 g) and
2-cyanopheny!borcnic acid (1.59 mmol, 0.233 g). 1H NMR
(200 MHz DMSO-d 6) d ppm: 1.29 -1.70 (s, 9H) 2.18 (s,
3H), 2.29 (s, 3H), 7.33 (s, 1H), 7.43 - 8.07 (m, 6H)
8.40 (d, J=2.34 Hz, 1H), 9.22 (s, 1H). ESI/MS (m/e,
%): 400 [(M+1)+, 100] B.
2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-meth
ylbenzoic acid Obtained (0.013 g, 10% of yield)
following the procedure described in Example 8 (step
B) starting with terf-Butyl
2-(6-(2-cyanophenyl)-5-methylpyridin-3-ylamino)-5-meth
ylbenzoate (0.164 g, mmol). 1H NMR (200 MHz, DMSO-d 6)
d ppm: 2.19 (s, 3H) 2.27 (s, 3H), 7.31 (m, 2H),
7.50-7.7 (m, 3H), 7.70 -7.87 (m, 2H), 7.90-8.00 (m,
1H) 8.39 (s, 1H). ESI/MS (m/e, %): 344 [(M+1)\ 100]
Example 28
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid A. Methyl
2-(2-(3-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoateObtained (0.433 g, 61% of yield) following
the procedure described in Example 22 (step A)
starting with Intermediate 17 (0.99 mmo!, 0.300 g) and
3-ch!oropheny!boronic acid (0.99 mmol, 0.155 g).
ESI/MS (m/e, %): 380 [(M+1)+, 100], 368 [(M+1)+, 35]
B.
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid Obtained (0.217 g, yield 60%) following
the procedure described in example 22 (step B)
starting from methyl
2-(2-(3-chlorophenyl)pyrimidin-5-ylarnino)-5-cycloprop
ylbenzoate (0.433 g, 0.60 mmol). 1H NMR (400 MHz,
DMSOd 6) d ppm: 0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H)
7.3 (m, 2H), 7.6 (m, 3H), 8.3 (m, 2H), 8.8 (s, 2H),
9.5 (s, 1H), 13.3 (s, 1H). ESI/MS (m/e, %): 366
[(M+1)+, 100], 368 [(M+1)+, 35] Example 29
5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylam
ino)benzoic acid In a schlenck tube, a mixture of
2-bromo-5-methylbenzoic acid (0.57 mmol, 0.120 g),
Intermediate 1 (1.12 mmol, 0.265 g), potassium
carbonate (1.12 mmol, 0.153 g), Cu2O (0.06 mmol, 0.008
g) and Cu (0.06 mmol, 0.004 g) in DME (2 ml) was
heated at 13O0C overnight, under argon atmosphere. The
solvent was evaporated and the crude mixture was
purified over SiO2 eluting with CH2CI2/ MeOH mixtures
affording 0.12O g (57% of yield) of the expected
compound. ESI/MS (m/e, %): 373 [(M+1)+, 100] Example
30
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylami
no)benzoic acid Obtained (0. 163 g, 47% of yield)
following the procedure described in Example 9
starting with Intermediate 16 (1.06 mmol, 0.40O g) and
piperidine (1.16 mmol, 0.1 15 ml).1H NMR (200 MHz,
DMSO-d 6) d ppm: 1.43 - 1.78 (m, 6H)1 2.07 - 2.30 (m,
6H) 1 2.74 - 3.1 1 (m, 4H) 16.92 (d, J=8.69 Hz1 IH),
7.19 (dd, J=8.69, 2.15 Hz1 1H), 7.41 (d, J=1 .95 Hz
1H)17.68 (s, 1H)1 8.01 (d, J=2.73 Hz, 1 H). ESI/MS
(m/e, %): 326 [(M+1)+, 100] Example 31
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methyl
benzoic acid Obtained (0. 089 g, 21% of yield)
following the procedure described in Example 9
starting with Intermediate 16 (1.06 mmol, 0.40O g) and
azepane ( 1.17 mmol, 0.132 g) 1H NMR (200 MHz, DMSOd
6) d ppm: 1.49 - 1.84 (m, 8H) 2.20 (s, 3H)1 2.23 (s,
3H), 3.00 - 3.63 (m, 4H), 6.84 (d, J 8.59 Hz, IH) 7.17
(dd, J=8.59, 1.95 Hz, IH) 7.34 (d, J=2.73 Hz1 1H) 7.59
- 7.72 (m, 1H) 7.82 - 8.05 (m, 1H), 9.20 (s, 1H).
ESI/MS (m/e, %): 340 [(M+1)+, 100] Example 32
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoic acid A. Ethyl
2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoate Obtained (0.100 g, 29% of yield)
following the procedure described in Example 7 (step
A) starting with Intermediate 10 (0.81 mmol, 0.161 g)
and Intermediate 7 (0.81 mmol, 0.223 9). ESI/MS (m/e,
%): 439 [(M+1) +, 100] B.
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoic acid Obtained (0.060 g, 64% of yield)
following the procedure described in Example 7 (step
B) starting with (0.23 mmol, 0.100 g) of ethyl
2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-
ylamino)-5-methylbenzoate.1H NMR (300 MHz, DMSO-d6) d
ppm: 2.24 (s, 3H), 3.56 (s, 3H), 6.76-6.84 (m, 3H)
7.09-7.14 (t, IH), 7.21-7.38 (m, 7H), 7.56-7.58 (d,
IH), 7.74 (s, IH), 8.55-8.57 (d, 1H), 9.53 (bs, 1H).
ESI/MS (m/e, %): 411 [(M+1)+, 100] Example 33
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
A. Methyl
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoate
Obtained (0.067 g, 49% of yield) following the
procedure described in Example 22 (step A) starting
with Intermediate 18 (0.45 mmol, 0.155 g) and
pyridin-3-ylboronic acid (0.67 mmol, 0.082 g). ESI/MS
(m/e, %): 346 [(M+1)+, 100] B.
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.064 g, yield 79%) following the procedure
described in Example 22 (step B) starting from methyl
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoate
(0.067 g, 0.19mmol). 1H NMR (400 MHz, DMSO-d6) d ppm:
0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H), 7.2 (d, J=8.7
Hz, 1H), 7.3 (d, J=8.7 Hz, 1H), 7.5 (dd, J=7.7, 4.8
Hz, 1H), 7.7 (s, 1H), 7.7 (dd, J=8.5, 2.7 Hz, 1H), 8.0
(d, J=8.7 Hz 1H), 8.4 (d, J=7.9 Hz, 1H), 8.6 (m, 2H),
9.2 (s, 1H), 9.6 (s, 1H) 13.2 (S 1H). ESI/MS (m/e, %):
332 [(M+1)+, 100] Example 34 2-(3'-chloro-2,
4'-bipyridin-5-ylamino)-5-methylbenzoic acid A.
terf-butyl 2-(3'-chloro-2,
4'-bipyridin-5-ylamino)-5-methylbenzoateIn a schlenck
tube, a mixture of Intermediate 15 (0.77 mmol, 0-28
g), 3-chloro-4- (tributylstannyl)pyridine (0.86 mmol,
0.345 g), PdCI2(PPh3)2 (0.08 mmo!, 0.055 g) and Cu!
(0.16 mmol, 0.03 g) in dioxane (4 ml) was heated at
12O0C for 18 hours, under argon atmosphere. The
solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The organic
phase was evaporated and the crude residue was
purified over a SiO2 eluting with dichloromethane/
methanol mixtures and affording 0.3 g (yield 98%) of
the corresponding ester derivative. ESI/MS (m/e, %):
396[(M+1)\ 100]. B. 2-(3'-Chloro-2,
4'-bipyridin-5-ylamino)-5-methylbenzoic acid The solid
residue obtained in step A was dissolved in 3 ml of
trifluoroacetic acid and stirred for 1 hour at room
temperature. The solvent was evaporated and the solid
residue was triturated with an isopropyl ether/hexane
mixture. The solid was filtered off affording 0.16 g
(yield 62%) of the expected product. 1H NMR (300 MHz,
DMSO-Cf5) d ppm: 2.28 (s, 3H), 7.25 - 7.44 (m, 3H),
7.65 - 7.72 (m, 1H), 7.72 - 7.83 (m, 3H), 8.53 - 8.67
(m, 2H). ESI/MS (m/e, %): 340 [(M+ 1)+, 100]. Example
35
5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic
acid To a solution of Intermediate 16 ( 1 .07 mmol,
0.403 g) in DMF (7 ml) 2- (tributylstannyl)pyridine
(1.56 mmol, 0.574 g) was added. Nitrogen was bubleled
through and Pd(PPh3)4 (0.08 mmol, 0.091 g) was added.
It was heated in the microwave at 12O0C for 5h. It was
allowed to cool dawn to room temperature and poured
into water. It was extracted with ethyl acetate and
the organic phase was washed with water and brine. It
was dried, filtered and concentrated in vacuo. The
crude was purified by column chromatography (SiO2,
hexane: ethyl acetate 1:1) affording 0.310 g (77% of
yield) of the expected product. 1H NMR (200 MHz,
DMSO-d 6) d ppm: 1.50 (s, 9H) 2.27 (s, 3H), 2.50 (s,
3H), 7.23 - 7.43 (m, 3H)1 7.52 (d, J=1.95 Hz, 1H),
7.68 (s, 1H), 7.89 (d, J=3.51 Hz, 2H), 8.39 (d, J=2.34
Hz, 1H), 8.63 (d, J=5.08 Hz, 1H), 9.22 (s, 1H).ESI/MS
(m/e, %): 320 [(M+1) +, 100] Example 36
2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic acid
A. terf-butyl 2-(5,
6-difluoropyridin-3-ylamino)-5-methylbenzoate Obtained
(0.13 g, yield 84%) following the procedure described
in Example 7 (step A) starting with Intermediate 11
(0.48 mmol, 0.1 g) and 5-chloro-2,3-difluoropyridine
(0.48 



mmol, 0.072 g). ESI/MS (m/e, %): 321 [(M+1 )+, 100].
B. 2-(5,
d-difiuoropytidiri-3-y!arriino)-d-mqthyiuqrizoic acid
The solid residue obtained in step A was dissolved in
0.78 ml of trifluoroacetic acid and stirred for 1 hour
at room temperature. The solvent was evaporated and
the solid residue was triturated with an isopropyl
ether/hexane mixture. The solid was filtered off
affording 0.01 g (yield 15%) of the expected product.
1H NMR (200 MHz, CDCI3) d ppm: 2.32 (s, 3 H) 6.86 -
7.15 (m, 1 H) 7.37 - 7.68 (m, 1 H) 7.88 (s, 2 H) 9.22
(s, 1 H). ESI/MS (m/e, %): 325 [(M+1) +, 100]. Example
37 2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic
acid In a schlenck tube, a mixture of
5-bromo-2-(3-methoxyphenyl)pyridine (Intermediate 27,
0.91 mmol, 0.23 g), ethyl 2-aminobenzoate
(Intermediate 33, 0.91 mmol, 0.15 g), BINAP (0.05
mmol, 0.028 g), Pd2(dba) 3 (0.05 mmol, 0.042 g) and
NaO1Bu (1.82 mmol, 0.175 g) in toluene (4 ml) was
heated at 11O0C for 12 hours, under argon atmosphere.
The solventwas evaporated and the solid residue was
triturated with aqueous solution of 2N HCI and
extracted with CHCI3. The crude mixture was purified
by flash chromatography over SiO2 eluting with
mixtures of hexane/ethyl acetate affording 0.078 g
(yield 26%) of the expected compound. d 1H NMR (300
MHz1CDCI3) : 3.93 (s, 3H), 6.84-6.90 (m, 1H),
6.97-7-01 (m, 1H), 7.27- 7.32 (m, 2H), 7.40-7.45 (m,
2H), 7.51-7.57 (m, 2H) 7.71-7.77 (m, 2H), 8.09-8.12
(d, 1H), 8.72 (s, 1H), 9.67 (bs, 1H). ESI/MS (m/e, %):
321 [(M+1)+, 100]. Example 38
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.070 g. yield 19%) following the procedure
descrihed in Example 37 starting with Intermediate 54
( 1 .09 mmol, 0.180 g) and Intermediate 28 ( 1 .09
mmol, 0.303 g). d 1H NMR (300 MHz, CDCI3) : 1.42-1 .47
(t, 3H), 4.1 1-4.16 (q, 2H), 6.82-6.86 (t, 1H),
6.94-6.97 (d, 1H), 7.25-7.30 (m, 1H), 7.38-7.41 (m,
2H), 7.47-7.53 (m, 2H) 7.68-7.76 (m, 2H) 8.07-8.10 (d,
1H) 8.70 (s, 1H)1 9.72 (bs, 1H). ESI/MS (m/e, %): 335
[(M+1)* , 100]. Example 39
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-fluorobenzoi
c acid Obtained (0.090 g, yield 43%) following the
procedure described in Example 37 starting with
Intermediate 53 (0.59 mmol, 0.100 g) and Intermediate
28 (0.59 mmol, 0.164 g). d 1H NMR (300 MHz, DMSO-Cf6)
: 1.32-1.37 (t, 3H), 4.05-4.12 (q, 2H), 6.91-6.95 (m,
1H), 7.32-7.37 (m, 3H), 7.58-7.65 (m, 3H), 7.69-7.72
(m, 1H), 7.90-7.93 (d, 1H), 8.54- 8.56 (m, 1H) 9.52
(bs, 1H). ESI/MS (m/e, %): 353 [(M+1)+, 100]. Example
402-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)benz
oic acid Obtained (0.050 g, yield 20%) following the
procedure described in Example 37 starting with
Intermediate 54 (0.91 mmol, 0.165 g) and Intermediate
29 (0.91 mmol, 0.265 g). d 1H NMR (300 MHz, CDCI3) :
1.40-1.44 (t, 3H), 2.36 (s, 3H), 4.08-4.13 (q, 2H)
16.79- 6.83 (t, 1H), 6.94-6.97 (m, 1H)17.08-7.10 (m,
2H), 7.34-7.41 (m, 3H) 1 7.64 (s, 1H), 8.00-8.03 (m,
1H) 8.55 (s, 1H) 19.79 (bs, 1H). ESI/MS (m/e, %): 349
[(M+1)+, 100]. Example 4 1
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid Obtained (0.150 g, yield 51%) following the
procedure described in Example 37 starting with
Intermediate 55 (0.84 mmol, 0.150 g) and Intermediate
28 (0.91 mmol, 0.233 g). d 1H NMR (300 MHz CDCI3) :
1.45 (t, 3H), 2.31 (s, 3H) 14.15 (q, 2H) 6.95 (d, 1H)
7.24 (s, 2H), 7.37 (t, 1H), 7.50 (d, 1H), 7.54 (s, 1H)
7.68 (s, 2H), 7.88 (s, 1H), 8.65 (s, 1H). ESI/MS (m/e,
%): 349 [(M+1) +, 100]. Example 42
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid Obtained (0.036 g , yield 18%)
following the procedure described in Example 37
starting with Intermediate 55 (0.56 mmol, 0.100 g) and
Intermediate 29 (0.56 mmol, 0.163 g). d 1H NMR (300
MHz, CDCI3) : 1.38-1.43 (t, 3H), 2.26 (s, 3H), 2.32
(s, 3H) 4.07-4.12 (q, 2H), 6.93-6.96 (d, 1H),
7.07-7.09 (m, 2H), 7.17-7.20 (m, 1H), 7.25-7.28 (m,
1H)1 7.33- 7.37 (t, 1H), 7.60 (s, 1H) 17.81 (s, 1H),
8.54 (s, 1H) 9.10 (bs, 1H). ESI/MS (m/e, %): 363
[(M+1)+, 100]. Example
432-(6-(3-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benz
oic acid Obtained (0.150 g, yield 46%) following the
procedure described in Example 37 starting with
Intermediate 54 (0.91 mmol, 0.165 g) and Intermediate
3 1 (0.91mmol, 0.269 g). d 1H NMR (300 MHz, CDCI3) :
1.49 (t, 3H), 4.16 (q, 2H) 6.85 (t, 1H), 7.00 (t, 1H),
7.16 (t, 1H), 7.32-7.49 (m, 3H), 7.69 (dd, 1H), 7.76
(dd, 1H), 8.05 (d, 1H), 8.63 (d, 1H). ESI/MS (m/e, %):
353 [(M+1)\ 100]. Example 44
2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)-5-met
hylbenzoic acid Obtained (0.158 g, yield 78%)
following the procedure described in Example 37
starting with Intermediate 55 (0.56 mmol, 0.100 g) and
Intermediate 30 (0.56 mmol, 0.292 g). d 1H NMR (300
MHz, DMSO-Cf6) : 1.32-1.37 (t, 3H)12.22 (s, 3H), 2.26
(s, 3H), 4.07-4.12 (q, 2H), 6.86-6.94 (m, 2H),
7.20-7.23 (d, 1H), 7.32-7.38 (t, 1H), 7.61-7.65 (m,
2H), 7.72 (s, 1H), 7.93 (S1 1H), 8.55 (s, 1H), 9.47
(bs, 1H). ESI/MS (m/e, %): 363[(M+1) +, 100]. Example
45
2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)benzoi
c acid Obtained (0.070 g , yield 33%) following the
procedure described in Example 37 starting with
Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate
30 (0.61 mmol, 0.176 g). d 1H NMR (300 MHz, CDCI3) :
1.43-1.48 (t, 3H), 2.35 (s, 3H), 4.12-4.19 (q, 2H),
6.77- 6.82 (t, 1H), 6.89-6.97 (m, 2H), 7.33-7.41 (m,
2H), 7.52 (s, 1H), 7.55-7.57 (m, 1H), 7.65 (S1 1H)
8.06-8.08 (d, 1H) 8.69 (s, 1H), 9.31 (bs, 1H). ESI/MS
(m/e, %): 349 [(M+1 )+, 100]. Example
465-Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzo
ic acid Obtained (0.072 g, yield 40%) following the
procedure described in Example 37 starting with methyl
2-amino-5-bromobenzoate (0.43 mmol, 0.100 g) and
Intermediate 28 (0.43 mmol, 0.121 g). d 1H NMR (300
MHz1 MeOD): 1.30-1.34 (t, 3H), 3.98-4.05 (q, 2H),
6.84-6.87 (m, 1H), 7.12-7.15 (d, 1H), 7.13-7.26 (t,
1H), 7.35-7.41 (m, 3H), 7.68-7.73 (m, 2H), 8.00-8.02
(m, 1H), 8.39 (s, 1H). ESI/MS (m/e, %): 413 [(M+1) +,
100]; 415 [(M+1)\ 97.4]. Example 47
5-Chloro-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoi
c acid Obtained (0.081 g, yield 41%) following the
procedure described in Example 37 starting with methyl
2-amino-5-chlorobenzoate (0.54 mmol, 0.100 g) and
Intermediate 28 (0.54 mmol, 0.15O g). d 1H NMR (300
MHz, DMSO-Cf6) : 1.32-1.37 (t, 3H), 4.05-4.13 (q, 2H)
6.93-6.96 (d, 1H), 7.26-7.28 (d, 1H) 7.33-7.39 (t,
1H), 7.44-7.47 (d, 1H) 17.59-7.61 (m, 2H)17.74-7.77
(m, 1H) 17.85 (S 1H), 7.93-7.96 (d, 1H), 8.57 (s, 1H),
9.71 (bs, 1H). ESI/MS (m/e, %): [369 (M+1)+, 100;
371(M+1) +, 32]. Example 48
2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoi
c acid Obtained (0.040 g, yield 19%) following the
procedure described in Example 37 starting with
Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate
32 (0.61 mmol, 0.179 g). d 1H NMR (300 MHz, CDCI3):
1.43 (t, 3H), 4.10 (q, 2H), 6.82-6.90 (m, 2H), 7.07
(dd, 1H)1 7.34 (S1 1H), 7.39 (dd, 1H), 7.48 (m, 1H)
7.67 (dd, 1H), 7.78 (dd, 1H) 8.06 (d, 1H), 8.62 (s,
1H).ESI/MS (m/e, %): 353 [(M+1) +, 100]. Example 49
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-(tr
ifluoromethyl)benzoic acid In a schlenck tube, a
mixture of Intermediate 29 (0.66 mmol, 0.194 g),
Intermediate 59 (0.66 mmol, 0.155 g), BINAP (0.07
mmol, 0.041 g), Pd2(dba)3 (0.03 mmol, 0.030 g) and
NaO'Bu (1.66 mmol, 0.159 g) in toluene (4 ml) was
heated at 11O0C for 12 hours, under argon atmosphere.
The solvent was evaporated and the solid residue was
triturated with aqueous solution of 2N HCI and
extracted with CHCI3. The crude mixture was dissolved
in ethanol (3 ml) and 0.2 ml of aqueous 2N NaOH were
added and stirred at room temperature overnight. The
solid residue was triturated with water, neutralised
with aqueous solution of 2N HCI and extracted with
CHCI3. The crude mixture was purified by flash
chromatography over SiO2 eluting with mixtures of
hexane/ethyl acetate affording 0.061 g (yield 21%) of
the expected compound. d 1H NMR (300 MHz, DMSO-Cf6) :
1.31-1.35 (t, 3H), 2.32 (s, 3H) 4.02-4.06 (q, 2H),
6.91-6.94 (d, 1H), 7.04-7.09 (m, 2H), 7.32-7.35 (m,
2H), 7.48-7.50 (m, 1H), 7.59 (s, 1H), 8.24 (S, 1H),
8.34 (s, 1H), 12.42 (bs, 1H). ESI/MS (m/e, %): 417
[(M+1)+, 100]. Example 50
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-(t
rifluoromethyl)benzoic acid Obtained (0.050 g, yield
27%) following the procedure described in Example 49
starting with Intermediate 59 (0.43 mmol, 0.100 g) and
Intermediate 33 (0.43 mmol, 0.12 g). d 1H NMR (300
MHz, DMSO-C6) : 2.32 (s, 3H), 3.78 (s, 3H), 6.93-6.96
(d, 1H), 7.07-7.1 1 (m, 2H) 7.32-7.35 (m, 2H)
7.50-7.53 (m, 1H), 7.61 (S 1H)1 8.22 (s, 1H), 8.37 (s,
1H), 12.15 (bs, 1H). ESI/MS (m/e, %): 403 [(M+1)+,
100]. Example
512-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid In a schlenck tube, a mixture of
Intermediate 33 (2.55 mmol, 0.71 g), Intermediate 55
(2.57 mmol, 0.46 g), BINAP (0.25 mmol, 0.158 g),
Pd2(dba)3 (0.13 mmol, 0.1 16 g) and NaO1Bu (6.35 mmol,
0.610 g) in toluene (20 ml) was heated at 11O0C for 12
hours, under argon atmosphere. The solvent was
evaporated, the solid residue was suspended in water,
the pH was taken to 6.5 and extracted with CHCI3. The
crude mixture was purified by flash chromatography
over SiO2 eluting with mixtures of hexane/ethyl
acetate affording 0.580 g (yield 65%) of the expected
compound. d 1H NMR (300 MHz, CDCI3) : 2.28 (s, 3H)
12.34 (s, 3H), 3.85 (s, 3H), 6.95 (d, 1H), 7.08 (s,
2H), 7.23 (d, 1H), 7.36 (t, 1H), 7.58 (s, 1H), 7.83
(s, 1H), 8.51 (s, 1H). ESI/MS (m/e, %): 349 [(M+1)\
100]. Example 52
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-6-me
thylbenzoic acid Obtained (0.085 g, yield 32%)
following the procedure described in Example 5 1
starting with Intermediate 56 (0.76 mmol, 0.212 g) and
Intermediate 33 (0.76 mmol, 0.136 g). d 1H NMR (300
MHz, CDCI3) : 2.29 (s, 3H), 2.35 (s, 3H), 3.82 (s,
3H), 6.74-6.76 (m, 1H), 6.92-6.95 (m, 1H), 7.03-7.07
(m, 2H), 7.17-7.19 (m, 2H), 7.32-7.36 (t, 1H), 7.59
(s, 1H), 8.43 (s, 1H). ESI/MS (m/e, %): 349[(M+1) +,
100]. Example 53
5-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino)benzoic acid Obtained (0.043 g, yield 22%)
following the procedure described in Example 5 1
starting with Intermediate 53 (0.53 mmol, 0.148 g) and
Intermediate 33 (0.53 mmol, 0.090 g).d 1H NMR (300
MHz, DMSO-J 6): 2.31 (s, 3H), 3-78 (S, 3H), 6.93-6.96
(m, 1H), 7.05- 7.10 (m, 2H), 7.31-7.36 (m, 3H), 7.58
(s, IH) 1 7.62-7.65 (ci, IH), 8.38 (s, IH). ESI/MS
(m/e, %): 353 [ (M+1)+, 100]. Example 54
2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)-5-met
hylbenzoic acid Obtained (0.1 10 g, yield 37%)
following the procedure described in Example 5 1
starting with Intermediate 55 (0.81 mmol, 0.240 g) and
Intermediate 32 (0.82 mmol, 0.147 g). d 1H NMR (300
MHz, DMSO-Cf6) : 1.39 (t, 3H), 2.32 (s, 3H) 14.12 (q,
2H) 7.01 (m, 1H) 7.29 (dd, 1H), 7.36 (s, 2H), 7.52
(dd, 1H) 7.80 (m, 3H), 8.64 (s, 1H). ESI/MS (m/e, %):
367 [(M+1) +, 100]. ExarnpSe 55
2-(6-(2-Fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5-methylbenzoic acid A. Ethyl
2-(6-(2-fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5- methylbenzoate In a schlenck tube, a mixture
of Intermediate 64 (0.14 mmol, 0.050 g), 2-fluoro-5-
methoxyphenylboronic acid (0.14 mmol, 0.024 g),
PdCI2dppf.DCM (0.01 mmol, 0.012 g) and Cs2CO3 (0.43
mmol, 0.140 g) in a 4:1 dioxane/water mixture (1.5 ml)
was heated at 11O0C for 12 hours, under argon
atmosphere. The solvent was evaporated and the crude
mixture was purified over a SCX cartridge eluting with
MeOH:NH 3 10:1 and affording 0.048 g of the
corresponding ester derivative. ESI/MS (m/e, %): 395
[(M+1) +, 100]. B.
2-(6-(2-Fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5- methylbenzoic acid The solid residue obtained
in step A was dissolved in 2 ml of ethanol and 0.150
ml of aqueous solution 2N NaOH were added. The mixture
was heated at 6O0C for 2 hours, the solvent was
evaporated and the solid obtained was suspended in
water. The pH was taken to 6.5 and extracted with
CHCI3. The crude mixture was purified over a
SCXcartridge eluting with MeOH/NH 3 10:1 affording
0.030 g (yield 67%) of the expected product. d 1H NMR
(300 MHz, CDCI3) : 2.25 (s, 3H), 2.29 (s, 3H), 3.81
(s, 3H), 6.91-6.99 (m, 2H) 7.07 (t, 1H), 7.21-7.31 (m,
2H), 7.58 (s, 1H), 7.84 (s, 1H), 8.51 (s, 1H). ESI/MS
(m/e, %): 367 [(M+1)+, 100]. Example 56
2-(6-(2-Fluorophenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid Obtained (0.08 g, yield 28%) following the
procedure described in Example 5 1 starting with
Intermediate 55 (0.85 mmol, 0.213 g) and Intermediate
34 (0.0.85 mmol, 0.140 g). d 1H NMR (300 MHz, CDCI3):
2.25 (s, 3H), 7.27-7.35 (m, 4H), 7.40-7.44 (m, 1H)
7.70- 7.75 (m, 3M), 7.92-7.97 (m, IH), 8.58 (s, IH).
ESI/MS (m/e, %): 323 [(M+1)+, 100]. Example 57
2-(6-(3-Methoxyphenyl)-5-phenylpyrldin-3-ylamino)-5-me
thylbenzoic acid A. Ethyl
2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoate In a schlenck tube, a mixture of
Intermediate 10 (0.81 mmol, 0.161 g), Intermediate 7
(0.81 mmol, 0.223 g), Cs2CO3 (1.13 mmol, 0.369 g),
xanthpos (0.16 mmol, 0.094 g) and Pd2(dba) 3 (0.08
mmol, 0.074 g) in dioxane (3 ml) was heated at 11O0C
for 12 hours, under 



argon atmosphere. After filtration over celite, the
solvent was evaporated and the crude mixture was
purified over SiO2 eluting with hexane/ethyl acetate
affording 0.100 g (yield 28%) of the corresponding
ester derivative. d 1H NMR (300 MHz, CDCI3) :
1.41-1.46 (t, 3H), 2.31 (s, 3H), 3.63 (s, 3H),
4.35-4.42 (q, 2H) 16.77-6.80 (d, 1H), 6.88 (s, 1H),
6.92-6.94 (d, 1H)1 7.1 1-7.14 (s, 1H) 7.19-7.35 (m,
7H), 7.59-7.61 (d, 1H), 7.83 (s, 1H), 7.61-7.63 (d,
1H), 9.52 (S 1H). ESI/MS (m/e, %): 439 [(M+1)+, 100].
B.
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-me
thylbenzoic acid The solid residue obtained in step A
was dissolved in ethanol (5 ml) and aqueous solution
2N NaOH (0.250 ml) was added. The mixture was heated
at 6O0C for 2 hours, the solventwas evaporated and the
solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI3. The crude
mixture was purified over a SiO2 eluting with DCM/MeOH
2% affording 0.060 g (yield 63%) of the expected
product. d 1H NMR (300 MHz1 DMSO-cfe): 2.24 (s, 3H)1
3.56 (s, 3H), 6.75-6.84 (m, 2H), 7.09- 7.15 (t,
1H)17.20-7.24 (m, 3H), 7.32-7.38 (m, 5H)17.56 (s,
1H)17.74 (s, 1H), 8.55 (s, 1H), 9.60 (bs, 1H). ESI/MS
(m/e, %): 4 11 [ (M+1)+, 100]. Example 58
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid A. Ethyl
5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoat
e Obtained (1g, yield 57%) following the procedure
described in Example 57 (step A) starting with
Intermediate 10 (5.03 mmol, 1 g) and Intermediate 2
(5.05 mmol, 0.93 g). ESI/MS (m/e, %): 347 [(M+1)+,
100]. B.
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid Obtained (0.51 g, yield 52%) following the
procedure described in Example 57 (step B) starting
with ethyl
5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoat
e (1g, 3.18 mmol). d 1H NMR (300 MHz, CDCI3) : 2.27
(s, 3H), 2.32 (s, 3H)1 7.20 (S1 1H), 7.23 (s, 1H),
7.39- 7.56 (m, 6H)17.82 (s, 1H) 8.50 (s, 1H). ESI/MS
(m/e, %): 319 [(M+1)+, 100]. Example 59
5-Methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyr
idin-3-ylamino)benzoic acid A. Ethyl
5-methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyr
idin-3- ylamino)benzoate Obtained (0.083 g, yield 38%)
following the procedure described in Example 57 (step
A) starting with Intermediate 10 (0.50 mmol, 0.1 g)
and Intermediate 4 1 (0.50 mmol, 0.135 g). ESI/MS
(m/e, %): 431 [(M+1)+, 100].B.
5-Methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyr
idin-3- yiamino)benzoic acid Obtained (0.50 g, yield
64%) following the procedure described in Example 57
(step B) starting with ethyl
5-methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyr
idin-3- ylamino)benzoate (0.083g, 0.19 mmol). d 1H NMR
(300 MHz, DMSOd 6) : 2.30 (s, 3H), 2.39 (s, 3H), 7.34
(s, 2H), 7.44 (m, 1H), 7.57 (S, 1H), 7.63-7.65 (m,
3H), 7.80 (s, 1H), 8.46 (d, 1H). ESI/MS (m/e, %): 403
[(M+1) +, 100]. Example 60
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)
-5-methylbenzoic acid A. Ethyl
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)
-5- methylbenzoate Obtained (0.047 g, yield 27%)
following the procedure described in Example 57 (step
A) starting with Intermediate 10 (0.42 mmol, 0.082 g)
and Intermediate 42 (0.42 mmol, 0.100 g). d 1H NMR
(300 MHz, CDCI3): 0.68-0.73 (m, 2H), 0.93-0.98 (m,
2H), 1.42-1.46 (t, 3H), 1.99-2.07 (m, 1H), 2.31 (s,
3H), 3.88 (s, 3H), 4.35-4.42 (q, 2H), 6.93-6.96 (m,
1H), 7.08-7.10 (m, 1H), 7.20-7.27 (m, 3H), 7.35-7.40
(m, 1H), 7.82 (s, 1H), 7.42-7.44 (m, 1H), 9.38 (S1
1H). ESI/MS (m/e, %): 403 [(M+1) +, 100]. B.
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)
-5-methylbenzoic acid Obtained (0.32 g, yield 73%)
following the procedure described in Example 57 (step
B) starting with ethyl
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)
-5- methylbenzoate (0.047g, 0.12 mmol). d 1H NMR (300
MHz, DMSO-cfe): 0.72-0.76 (m, 2H), 0.90-0.93 (m, 2H),
1.91-1.96 (m, 1H) 2.23 (s, 3H), 3.32 (s, 3H) 6.93-6.96
(d, 1H), 7.15-7.23 (m, 4H), 7.25-7.28 (m, 1H),
7.34-7.38 (t, 1H), 7.72 (s, 1H), 8.34 (s, 1H), 9.45
(bs, 1H). ESI/MS (m/e, %): 375 [(M+1)\ 100]. Example 6
12-(6-(2-Fluoro-5-isopropoxyphenyl)pyridin-3-ylamino)-
5-methylbenzoic acid Obtained (0.065 g, yield 17%)
following the procedure described in Example 5 1
starting with Intermediate 55 ( 1 mmol, 0.180 g) and
Intermediate 35 (1 mmol, 0.311 g). d 1H NMR (300 MHz,
CDCI3): 1.34-1.36 (d, 6H), 2.30 (s, 3H), 4.55-4.64 (m,
1H), 6.85- 6.90 (m, 1H), 7.04-7.10 (t, 1H), 7.22-7.30
(m, 2H)17.44-7.47 (m, 1H), 7.71-7.75 (m, 2H), 7.88 (s,
1H), 8.71 (s, 1H)1 9.62 (bs, 1H). ESI/MS (m/e, %):
381[(M+1) +, 100]. Example 62
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoic acid A. Ethyl
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
- methylbenzoate Obtained (0.204 g, yield 67%)
following the procedure described in Example 57 (step
A) starting with Intermediate 10 (0.76 mmol, 0.183 g)
and Intermediate 43 (0.76 mmol, 0.150 g)- d 1H NMR
(300 MHz, CDCI3) : 1.34-1.36 (d, 6H), 1.41-1 .45 (t,
3H), 2.30 (s, 3H), 2.35 (s, 3H), 4.34-4.41 (q, 2H),
4.57-4.65 (m, 1H), 6.89-6.92 (d, 1H)1 7.06-7.09 (m,
2H), 7.21- 7.26 (m, 2H), 7.31-7.35 (t, 1H), 7.44 (s,
1H), 7.81 (s, 1H)1 8.44 (s, 1H), 9.39 (s, 1H). ESI/MS
(m/e, %): 405 (M+1)+, 100]. B.
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoic acid Obtained (0.140 g, yield 73%)
following the procedure described in Example 57 (step
B) starting with ethyl
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5
-methylbenzoate (0.204g, 0.50 mmol). d 1H NMR (300
MHz, DMSO-Cf6) : 1.26-1.28 (d, 6H), 2.24 (s, 3H), 2.30
(s, 3H), 4.60-4.68 (m, 1H), 6.89-6.93 (d, 1H),
7.01-7.06 (m, 2H), 7.23-7.34 (m, 4H), 7.56 (s, 1H),
7.73 (s, 1H), 8.36 (s, 1H) 9.52 (bs, 1H). ESI/MS (m/e,
%): 377 [(M+1) +, 100]. Example
632-(6-(3-Cyclopropoxyphenyl)-5-methylpyridin-3-ylamin
o)-5-methylbenzoic acid A. Tert-butyl
2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)
-5- methylbenzoate A mixture of Intermediate 16 (0.66
mmol, 0.250 g), Intermediate 25 (0.99 mmol, 0.257 g),
Pd(PPh3)4 (0.06 mmol, 0.075 g) and K2CO3 (2.32 mmol,
0.320 g) in DMF (7 ml) was heated at 13O0C for 2 hours
in a microwave oven. The mixture was filtered through
celite and the solvent was evaporated. The crude
mixture was purified over a SiO2 eluting with
hexane/ethyl acetate mixtures and affording 0.11O g
(yield 92%) of the corresponding ester derivative. d
1H NMR (200 MHz, DMSO-Cf6) : 0.74 - 0.79 (m, 2 H),
0.79 - 0.86 (m, 2 H), 1.62 (s, 9 H), 2.30 (s, 3H),
2.35 (s, 3H), 3.57 - 3.90 (m, 1H), 6.97 - 7.24 (m,
4H), 7.27 - 7.49 (m, 3H), 7.68 - 7.81 (m, 1H)1 8.46
(d, J=2.34 Hz, 1H), 9.44 (s, 1H). ESI/MS (m/e, %): 431
[(M+1)\ 92]. B.
2-(6-(3-Cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)
-5-methylbenzoic acid The solid residue obtained in
step A was dissolved in 1.5 ml of trifluoroacetic acid
and stirred for 45 minutes at room temperature. The
solvent was evaporated and the solid residue was
tritured with a diethyl ether/hexane mixture. The
solid was filtered off affording 0.093 g (yield 74%)
of the expected product. d 1H NMR (200 MHz, DMSO-cfe):
0.69 (m, 2H), 0.75 - 0.89 (m, H), 2.29 (s, 3H), 2.34
(s, 3H), 3.90 (m, 1H), 7.15 - 7.57 (m, 5H), 7.78 (s,
1H), 7.91 (s, 1H), 8.45 (s, 1H), 9.55 (s, 1H). ESI/MS
(m/e, %): 375 [(M+1)\ 100]. Example 64
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid A. Tert-butyl
2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoateObtained (0.150 g, yield 95%) following
the procedure described in Example 63 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and
2-chlorophen.y!boronic acid (0.79 mmol, 0.124 g). d 1H
NMR (200 MHz, CDCI3):1 .62 (s, 9H), 2.14 (s, 3H) 2.30
(s, 3H), 6.90 - 7.59 (m, 7H), 7.74 (m, 1H), 8.45 (d,
J=2.34 Hz, 1H), 9.48 (s, 1H). ESI/MS (m/e, %): 409
[(M+1)\ 96]. B.
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid Obtained (0.088 g, yield 51%)
following the procedure described in Example 63 (step
B) starting with tert-butyl
2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate (0.15O g, 0. 37 mmol). d 1H NMR (200 MHz1
DMSO-Cf6): 2.10 (s, 3H) 2.29 (s, 3H) 7.16 - 7.70 (m,
6H), 7.70 - 7.89 (m, 2H)1 8.44 (m, 1H), 9.56 (s, 1H).
ESI/MS (m/e, %): 353 [(M+1) +, 100]. Example 65
2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid A. Ethyl
2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate Obtained (0.210 g, yield 91%) following
the procedure described in Example 63 (step A)
starting with Intermediate 10 (0.60 mmol, 0.120 g) and
Intermediate 44 (0.59 mmol, 0.135 g). ESI/MS (m/e, %):
390 [(M+1)+, 100]. B.
2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid Obtained (0.140 g, yield 64%)
following the procedure described in Example 63 (step
B) starting with ethyl ethyl
2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.235 g, 0.6 mmol). d 1H NMR (300 MHz1
DMSO-c/6) : 2.30 (s, 3H) 2.37 (s, 3H), 7.26-7.33 (m,
2H), 7.45 (m, 1H), 7.57 (m, 1H), 7.62 (m, 1H), 7.74
(d, 1H), 7.80 (s, 1H) 7.93 (d, 1H), 8.09 (s, 1H), 8.43
(m, 1H). ESI/MS (m/e, %): 362 [(M+1)+, 100]. Example
662-(6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-yl
amino)-5-methylbenzoic acid A. Ethyl
2-(6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylam
ino)-5- methylbenzoate Obtained (0.150 g, yield 54%)
following the procedure described in Example 57 (step
A) starting with Intermediate 10 (0.76 mmol, 0.150 g)
and Intermediate 46 (0.76 mmol, 0.175 g). ESI/MS (m/e,
%): 395 [(M+1) +, 100]. B.
2-(6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylam
ino)-5- methylbenzoic acid Obtained (0.076 g, yield
55%) following the procedure described in Example 57
(step B) starting with ethyl
2-(6-(2-fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylam
ino)-5- methylbenzoate (0.150 g, 0.38 mmol). ESI/MS
(m/e, %): 367 [(M+1) +, 100]. Example 67
2-(6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-yl
amino)-5-methylbenzoic acid A. Ethyl
2-(6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-yl
amino)-5- methylbenzoate Obtained (0.055 g, yield 43%)
following the procedure described in Example 57 (step
A) starting with Intermediate 10 (0.29 mmol, 0.058 g)
and Intermediate 45 (0.29 mmol, 0.078 g). d 1H NMR
(300 MHz, CDCI3) : 1.42-1 .46 (t, 3H), 2.34 (s, 3H),
3.85 (s, 3H), 4.36-4.43 (q, 2H), 6.97-7.00 (d, 1H)1
7.06 (s, 1H), 7.08-7.1 1 (d, 1H), 7.27-7.38 (m, 3H),
7.86 (s, 1H), 7.88-7.90 (d, 1H), 8.71 (s, 1H), 9.39
(s, 1H). ESI/MS (m/e, %): 431 [(M+1)+, 100]. B.
2-(6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-yl
amino)-5- methylbenzoic acidObtained (0.022 g, yield
42%) following the procedure described in Example 57
(step B) starting with ethyl
2-(6-(3-methoxypheny!)-5-(trif!uoromethy!)pyr!din-3-y!
amino)-5- methylbenzoate (0.055 g, 0.13 mmol). d 1H
NMR (300 MHz, DMSO-Cf6) : 2.25 (s, 3H) 3.76 (s, 3H),
6.96-7.01 (m, 3H), 7.20- 7.23 (d, 1H) 7.29-7.37 (m,
2H) 7.78 (s, 1H), 7.86-7.88 (m, 1H), 8.67 (s, 1H).
ESI/MS (m/e, %): 403 [(M+1)+, 100]. Example 68
2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methylpyridin-3-y
lamino)-5-methylbenzoic acid A. Ethyl
2-(6-(3-(dimethylcarbamoyl)phenyl)-5-methylpyridin-3-y
lamino)-5- methylbenzoate Obtained (0.125 g, yield
40%) following the procedure described in Example 57
(step A) starting with Intermediate 10 (0.76 mmol,
0.150 g) and Intermediate 47 (0.76 mmol, 0.195 g).
ESI/MS (m/e, %): 418 [(M+1)+, 100]. B.
2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methylpyridin-3-y
lamino)-5- methylbenzoic acid Obtained (0.060 g, yield
50%) following the procedure described in Example 57
(step B) starting with ethyl
2-(6-(3-(dimethylcarbamoyl)phenyl)-5-methylpyridin-3-y
lamino)-5- methylbenzoate (0.125 g, 0.30 mmol). d 1H
NMR (300 MHz, CDCI3) : 2.28 (s, 3H), 2.32 (s, 3H)1
3.04 (s, 3H), 3.14 (s, 3H), 7.20- 7.28 (m, 3H)1
7.46-7.60 (m, 4H) 7.78 (m, 1H)1 8.52 (m, 1H). ESI/MS
(m/e, %): 390 [(M+1) +, 100]. Example 69
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-3
-methylbenzoic acid A. Tert-butyl
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3
- methylbenzoateObtained (0.25 g, yield 94) following
the procedure described in Example 57 (step A) 



starting with intermediate 62 (0.62 mmoi, 0.187 g) and
intermediate 43 (0.62 rr.rno!, 0.150 9). d 1H NMR (300
MHz, CDCI3) : 1.31 (d, 3 H), 1.34 (d, 3 H), 1.56 (s, 9
H), 2.12 (s, 3 H), 2.27 (S, 3 H), 4.33 - 4.71 (m, 1
H), 6.65 - 6.91 (m, 2 H), 6.98 - 7.13 (m, 3 H), 7.27 -
7.41 (m, 2 H), 7.82 (dd, J=7.81 Hz, 1 H), 8.03 (d,
J=2.73 Hz, 1 H), 8.66 (s, 1 H). ESI/MS (m/e, %): 433
[(M+1) +, 90]. B.
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-3
-methylbenzoic acid Obtained (0.092 g, yield 28%)
following the procedure described in Example 63 (step
B) starting with tert-butyl
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3
- methylbenzoate (0.25 g, 0.65 mmol). d 1H NMR (400
MHz, DMSO-cfe): 1.28 (s, 3 H), 1.29 (s, 3 H), 2.18 (s,
3 H), 2.28 (s, 3 H), 4.53 - 4.78 (m, 1 H), 6.93 - 7.14
(m, 3 H), 7.19 (s, 1 H), 7.32 (t, J=7.44 Hz, 1 H),
7.42 (t, J=7.44 Hz, 1 H), 7.57 (d, J=7.04 Hz, 1 H),
7.77 (d, J=7.04 Hz, 1 H), 7.86 (s, 1 H) 8.80 (s, 1 H).
ESI/MS (m/e, %): 377 [(M+1) +, 100]. Example 70
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid A. 7e/f-butyl
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoat
e Obtained (0.280 g, yield 90%) following the
procedure described in Example 57 (step A) starting
with Intermediate 62 (0.82 mmol, 0.260 g) and
Intermediate 2 (0.81 mmol, 0.150 g). d 1H NMR (300
MHz, CDCI3) : 1.58 (s, 9H), 2.14 (s, 3H), 2.29 (s,
3H), 6.84 (d, J=2.73 Hz, 1H), 6.97 - 7.15 (m, J=7.61,
7.61 Hz, 1H), 7.28 - 7.58 (m, 6H), 7.86 (m, 1H), 8.06
(d, J=2.73 Hz, 1H), 8.68 (s, 1H). ESI/MS (m/e, %): 375
[(M+1) +, 90]. B.
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic
acid Obtained (0.120 g, yield 42%) following the
procedure described in Example 63 (step B) starting
with terf-butyl
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoat
e (0.25 g, 0.67 mmol).d 1H NMR (400 MHz1DMSOd 6) :
2.19 (S 3H), 2.27 (s, 3H), 7.18 (s, 1H) 7.31 (t,
J=7.63 Hz, IH), 7.47 - 7.61 (m, 6H), 7.77 (d, J=6.65
Hz, IH), 7.89 (d, J=2.74 Hz1 IH) 1 8.79 (s, 1H).
Example 71
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid A. Tert-butyl
2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoa
te Obtained (0.043 g, yield 43%) following the
procedure described in Example 63 (step A) starting
with Intermediate 15 (0.25 mmol, 0.090 g) and
2-chlorophenylboronic acid (0.37 y . d 1H NMR (300
MHz, CDCI3) : 1.62 (s, 9H) 2.31 (s, 3H), 7.18-7.21 (m,
1H) 7.29-7.36 (m, 3H), 7.46-7.49 (m, 1H), 7.61-7.65
(m, 3H), 7.74 (s, 1H) 8.62 (s, 1H) 9.54 (s, 1H).
ESI/MS (m/e, %): 395 [(M+1 )+, 100]. B.
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoi
c acid Obtained (0.020 g, yield 54%) following the
procedure described in Example 63 (step B) starting
with tert-butyl
2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoa
te (0.042 g, 0. 11 mmol). d 1H NMR (300 MHz1 DMSO-J 6)
: 2.27 (s, 3H), 7.30-7.32 (m, 2H), 7.42-7.46 (m, 2H),
7.56-7.64 (m, 3H), 7.73-7.75 (m, 1H), 7.77 (s, 1H),
8.56-8.58 (d, 1H), 9.58 (bs, 1H). ESI/MS (m/e, %): 339
[(M+1)+, 100]. Example 72
3-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino)benzoic acidA. Tert-butyl
3-fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino) benzoate Obtained (0.310 g, yield 80%) following
the procedure described in Example 57 (step A)
starting with Intermediate 63 (0.91 mmol, 0.250 g) and
Intermediate 48 (0.91 mmol, 0.195 g). d 1H NMR (300
MHz, CDCI3) : 1.60 (s, 9H)1 2.33 (s, 3H), 3.85 (s,
3H), 6.90-7.38 (m, 7H), 7.78 (d, J=7.81 Hz, 1H), 8.06
- 8.45 (m, 1H), 9.05 (s, 1 H). ESI/MS (m/e, %): 409
[(M+1) +, 97]. B.
3-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino)benzoic acid Obtained (0.258 g, yield 74%)
following the procedure described in Example 63 (step
B) starting with tert-butyl
3-fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylam
ino) benzoate (0.300 g, 0.73 mmol). d 1H NMR (200 MHz,
DMSO-Cf6) : 2.31 (s, 3H), 3.81 (s, 3H), 6.93 - 7.69
(m, 7H ) 7.81 (d, J=7.81 Hz, IH), 8.20 (s, IH), 9.08
(s, IH). ESI/MS (m/e, %): 353 [(M+1) +, 100]. Example
73
b-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)pheny
l)pyridin-3-ylamino)benzoic acid A. Ethyl
S-cyclopropyl^-f
d-methyl-e-fS^trifluoromethoxyJphenyOpyridin-Sylamino)
benzoate Obtained (0.300 g, yield 99%) following the
procedure described in Example 57 (step A) starting
with Intermediate 9 (0.67 mmol, 0.150 g) and
Intermediate 4 1 (0.67 mmol, 0.179 g)- ESI/MS (m/e,
%): 457 [(M+1) +, 100]. B.
5-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)pheny
l)pyridin-3- ylamino)benzoic acidObtained (0.300 g,
yield 68%) following the procedure described in
Example 57 (step B) starting with ethyl
5-cyc!opropy!-2-(5-methy!-6-(3-(trif!uorornethoxy)phen
y!)pyridin-3- ylamino)benzoate (0.125 g, 0.30 mmol). d
1H NMR (300 MHz1 CDCI3) : 0.63 (qd, 2H), 0.90 (qd,
2H)1 1.84 (m, 1H), 2.30 (s, 3H)1 7.12 (dd, 1H)17.24
(m, 2H), 7.39 (m, 1H) 7.44-7.50 (m, 3H), 7.76 (m, 1H),
8.46 (m, 1H). ESI/MS (m/e, %): 429 [(M+1)\ 100].
Example 74
5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoic acid A. Ethyl
5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoate Obtained (0.245 g, yield 99%) following the
procedure described in Example 57 (step A) starting
with Intermediate 9 (0.67 mmol, 0.150 g) and
Intermediate 2 (0.67 mmol, 0.123 g). ESI/MS (m/e, %):
373 [(M+1)+, 100]. B.
5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoic acid Obtained (0.070 g, yield 29%) following the
procedure described in Example 57 (step B) starting
with ethyl
5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)be
nzoate (0.245 g, 0.67 mmol). d 1H NMR (300 MHz CDCI3)
: 0.63 (q, 2H)10.90 (q, 2H), 1.84 (m, 1H)12.33 (s, 3H)
7.12 (d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73
(s, 1H) 1 8.51 (s, 1H). ESI/MS (m/e, %): 345 [(M+1) +,
100]. Example 75
5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyri
din-3-ylamino)benzoic acidA. Tert-butyl
5-methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyri
din-3- ylamino)benzoate Obtained (0.032 g, yield 14%)
following the procedure described in Example 63 (step
A) starting with Intermediate 16 (0.53 mmol, 0.200 g)
and 2-(trifluoromethyl)-phenyl boronic acid (0.53
mmol, 0.151 g). B.
5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyri
din-3-ylamino)benzoic acid Obtained (0.016 g, yield
55%) following the procedure described in Example 63
(step B) starting with tert-butyl
5-methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyri
din-3- ylamino)benzoate (0.032 g, 0.072 mmol). d 1H
NMR (200 MHz, DMSO-d6) : 2.01 (s, 3H), 2.28 (s, 3H),
7.28 - 7.37 (m, 1H), 7.46 (d, J=6.25 Hz, 1H), 7.59 -
8.02 (m, 5 H), 8.37 (d, J=1.95 Hz, 1 H), 9.54 (s, 1
H). ESI/MS (m/e, %): 387 [(M+1) +, 96]. Examnle 76
2-(6-(3-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid A. Tert-butyl
2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate Obtained (0.165 g, yield 76%) following
the procedure described in Example 63 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and
3-chlorophenylboronic acid (0.53 mmol, 0.124 g). B.
2-(6-(3-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid Obtained (0.1 18 g, yield 83%)
following the procedure described in Example 63 (step
B) starting with tert-butyl
2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate (0.165 g, 0.40 mmol). d 1H NMR (200 MHz,
DMSO-Cf6) : 2.28 (s, 3H), 2.34 (s, 3H), 7.23 - 7.42
(m, 1H), 7.43 - 7.83 (m, 7H), 8.43 (d, J=2.73 Hz, 1H),
9.53 (s, 1 H). ESI/MS (m/e, %): 353 [(M+1)+, 94].
Example
772-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-m
ethylbenzoic acid A. Tert-butyl
2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate Obtained (0.31O g, yield 74%) following
the procedure described in Example 63 (step A)
starting with Intermediate 16 ( 1.06 mmol, 0.400 g)
and 2-fluorophenylboronic acid (1.60 mmol, 0.224 g).
B.
2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoic acid Obtained (0.262 g, yield 74%)
following the procedure described in Example 63 (step
B) starting with tert-butyl
2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-met
hylbenzoate (0.31O g, 0. 79 mmol). d 1H NMR (200 MHz1
DMSO-Cf6) : 2.18 (s, 3H)12.28 (s, 3H)17.14 - 7.65 (m,
6H), 7.68 - 7.92 (m, 2H), 8.45 (d, J=2.34 Hz, 1H),
9.55 (s, 1 H). ESI/MS (m/e, %): 337 [(M+1)+, 96].
Example 78
5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamin
o)benzoic acid A. Tert-butyl
5-methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamin
o)benzoate Obtained (0.683 g, yield 94%) following the
procedure described in Example 63 (step A) starting
with Intermediate 16 (1.46 mmol, 0.550 g) and
quinolin-5-ylboronic acid (2.19 mmol, 0.378 g). B.
5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamin
o)benzoic acid Obtained (0.562 g, yield 85%) following
the procedure described in Example 63 (step B)
starting with tert-butyl
5-methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamin
o)benzoate (0.583 g, 1.37 mmol).Exampie 73
2-(3'-Fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-meth
ylbenzoic acid A. Tert-butyl
2-(3'-fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-meth
ylbenzoate In a schlenck tube, a mixture of
Intermediate 16 ( 1 .46 mmol, 0.550 g), 3-fluoro-4-
(tributylstannyl)pyridine (1.46 mmol, 0.564 g),
PdCI2dppf.DCM (0.15 mmol, 0.120 g) and CuI (0.42 mmol,
0.080 g) in DMF (10 ml) was heated at 12O0C for 4.5.
The mixture was filtered through celite and the
solvent was evaporated. The crude mixture was
extracted between ethyl acetate and water. The organic
phase was evaporated and the crude residue was
purified over a SiO2 eluting with hexane/ethyl acetate
mixtures and affording 0.360 g (yield 62%) of the
corresponding ester derivative. ESI/MS (m/e, %): 394
[(M+1)+, 100]. B.
2-(3'-Fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-meth
ylbenzoic acid Obtained (0.291 g, yield 72%) following
the procedure described in Example 63 (step B)
starting with tert-butyl
2-(3'-fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-meth
ylbenzoate (0.351 g, 0.89 mmol). d 1H NMR (300 MHz,
DMSO-Cf6) : 2.29 (s, 3H), 7.32-7.40 (m, 2H)1 7.75-7.79
(m, 2H), 7.89 (d, 1H), 8.01 (dd, 1H), 8.52 (d, 1H),
8.65-8.67 (m, 2H). ESI/MS (m/e, %): 322 [(M+1)+, 100].
Example 80
5-Methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino
)benzoic acid A. Tert-butyl
5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino
)benzoateObtained (0.100 g, yield 50%) following the
procedure described in Example 79 (step A) starting
with Intermediate 16 (0.53 rnrnol, 0.200 g) and
2-(tributy!stanny!)pyrazine (0.53 mmol, 0.196 g). B.
5-Methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino
)benzoic acid Obtained (0.048 g, yield 56%) following
the procedure described in Example 63 (step B)
starting with tert-butyl
5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino
)benzoate (0.10O g 0.25 mmol). d 1H NMR (300 MHz,
DMSO-cfe): 2.20 (s, 3H), 2.28 (s, 3H), 7.20 - 7.40 (m,
2H), 7.54 (dd, J=6.44, 4.88 Hz, 1H) 17.66 (d, J=1 .95
Hz, 1H), 7.77 (s, 1H), 8.44 (d, J=3.12 Hz, 1H), 8.55
(d, J=4.68 Hz, 1H), 8.70 (d, J=1.95 Hz, 1H), 9.54 (s,
1 H). ESI/MS (m/e, %): 338 [(M+1)\ 98]. Example 8 1
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
-ylamino)benzoic acid A. Ethyl
5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
- ylamino)benzoate Obtained (0.043 g, yield 28%)
following the procedure described in Example 57 (step
A) starting with Intermediate 9 (0.36 mmol, 0.080 g)
and Intermediate 1 (0.43 mmol, 0.084 g). ESI/MS (m/e,
%): 427 [(M+1) +, 100]. B.
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
-ylamino)benzoic acid Obtained (0.028 g, yield 70%)
following the procedure described in Example 57 (step
B) starting with ethyl
5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3
-ylamino)benzoate (0.043 g, 0.10 mmol). ESI/MS (m/e,
%): 399 [(M+1) +, 100]. Example 82d-Cyclopropyl-Z-t
-tS-methoxyphenyO-S-ftrifluoromethyOpyridin-a-ylaminoJ
benzoic acid A. Ethyl
S-cyclopropyl^-fe-P-methoxyphenyO-
d-ftrifluorornethyOpyridin-Sylamino) benzoate Obtained
(0.518 g, yield 55%) following the procedure described
in Example 57 (step A) starting with Intermediate 9 (
1.1 mmol, 0.250 g) and Intermediate 45 ( 1.12 mmol,
0.300 g). ESI/MS (m/e, %): 457 [(M+1)+, 100]. B.
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethy
l)pyridin-3- y!amino)benzoic acid Obtained (0.070 g,
yield 27%) following the procedure described in
Example 57 (step B) starting with ethyl
5-cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethy
l)pyridin-3- ylamino)benzoate (0.518 g, 0.61 mmol). 



d 1H NMR (300 MHz CDCI3) : 0.65 (q, 2H), 0.94 (q, 2H),
1.86 (m, 1H), 3.84 (s, 3H), 6.98-7.09 (m, 3H), 7.20
(m, 1H), 7.28 (m, 1H), 7.36 (t, 1H), 7.78 (m, 1H),
7.93 (m, 1H), 8.73 (m, 1H). ESI/MS (m/e, %): 429
[(M+1) +, 100]. Example 83
5-Ch!oro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoi
c acid In a schlenck tube, a mixture of Intermediate
65 (0.92 mmol, 0.300 g), 2-fluorophenyl boronic acid (
1.10 mmol, 0.154 g), Pd(PPh3 4 (0.06 mmol, 0.064 g)
and K2CO3 (2.56 mmol, 0.354 g) in a toluene/methanol
mixture (12.5 ml, 4:1) was heated at 8O0C for 14
hours, under nitrogen atmosphere. The mixture was
diluted with water and extracted with ethyl acetate.
The organic phase was evaporated. The crude mixture
was purified over byreverse phase using a
water/acetonitril/methanol solvent gradient affording
0.157 g (yield 49%) of the expected product. . 1H NMR
(400 MHz DMSO-d6): 7.4 (m, 5H) 7.9 (m, 4H) 1 8.7 (s,
1H)1 9.7 (s, 1H), 13.6 (s, 1H). ESI/MS (m/e, %): 343
[(M+1)+, 100], 345 [(M+1)+, 35] Example 84
5-Chloro-2-(6-(2-chlorophenyl)pyridin-3-ylamino)benzoi
c acid Obtained (0.083 g, yield 29%) following the
procedure described in Example 83 starting with
Intermediate 65 (0.76 mmol, 0.250 g) and
2-chlorophenyl boronic (0.91 mmol, 0.143 . 1H NMR (400
MHz, DMSO-Cf6): 7.3 (d, J=9.0 Hz, 1 H), 7.5 (m, 3 H)
7.6 (m, 2 H), 7.7 (d, J=8.2 Hz, 1 H), 7.8 (dd, J=8.4,
2.5 Hz 1 H)1 7.9 (d, J=2.7 Hz 1 H) 8.6 (d, J=2.3 Hz, 1
H), 9.7 (s, 1 H) 13.6 (s, 1 H). ESI/MS (m/e, %): 359
[(M+1)+, 100], 361 [(M+1)+, 60], 363 [(M+1) +, 15]
Example 85
5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic
acid Obtained (0.160 g, yield 53%) following the
procedure described in Example 83 starting with
Intermediate 65 (0.76 mmol, 0.250 g) and
quinolin-5-ylboronic acid (0.91 mmol, 0.158 9). 1H NMR
(400 MHz, DMSO-Cl6) : 7.4 (m, 2H), 7.6 (dd, J=8.6, 3.9
Hz, 1H)1 7.7 (d, J=8.2 Hz, 1H) 7.8 (d, J=7.0 Hz, 1H),
7.8 (m, 2H)17.9 (d, J=2.3 Hz1 1H), 8.1 (d, J=8.6 Hz
1H, 8.6 (d, J=2.3 Hz 1H), 8.7 (d, J=8.6 Hz, 1H), 8.9
(m, 1H). ESI/MS (m/e, %): 376 [(M+1)+, 100], 378
[(M+1)+, 35] Example
862-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropy
lbenzoic acid A. Ethyl
2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoate Obtained (0.141 g, yield 62%) following the
procedure described in Example 57 (step A) starting
with Intermediate 9 (0.58 mmol, 0.130 g) and
Intermediate 49 (0.58 mmol, 0.1 18 9). ESI/MS (m/e,
%): 393 [(M+1) +, 100]. B.
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoic acid Obtained (0.051 g, yield 39%) following
the procedure described in Example 57 (step B)
starting with ethyl
2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylb
enzoate (0.141 g, 0.36 mmol). ESI/MS (m/e, %): 365
[(M+1)\ 100]. Example 87
5-Chloro-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-yla
mino)benzoic acid Obtained (0.064 g, yield 21%)
following the procedure described in Example 83
starting with Intermediate 65 (0.76 mmol, 0.250 g) and
2-(trifluoromethyl)phenylboronic acid (0.83 mmol,
0.158 g). The mixture was diluted with water and
extracted with ethyl acetate. The organic phase was
evaporated and the solid obtained was washed with
diethyl ether and methanol. 1H NMR (400 MHz, DMSO-Cf6)
: 7.3 (m, 3H), 7.7 (m, 5H), 8.0 (s, 1H), 8.5 (s, 1H),
12.1 (s, 1H). ESI/MS (m/e, %): 393 [(M+1) +, 100], 395
[(M+1)+, 35]. Example
885-Fluoro-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-y
lamino)benzoic acid In a schlenck tube, a mixture of
Intermediate 52 (0.91 mmol, 0.200 g), 2-bromo-5-
fluorobenzoic acid (0.94 mmol, 0.225 g), Cu (0.16
mmol, 0.010 g), Cu2O (0.06 mmol, 0.009 g), K2CO3 (1.01
mmol, 0.140 g) in diethoxyethane (1.5 ml) was heated
at 13O0C for 14 hours, under nitrogen atmosphere. The
crude mixture was diluted with water and ethyl acetate
and filtered through celite. The organic phase was
evaporated and the solid residue was purified by
reverse phase using a water/acetonitril/methanol
solvent gradient affording 0.092 g (yield 27%) of the
expected product. . 1H NMR (400 MHz, DMSO-cfe): 7.4
(m, 2H), 7.4 (d, J=8.2 Hz, 1H), 7.6 (d, J=7.8 Hz, 1H),
7.7 (m, 2H), 7.8 (m, 2H), 7.9 (d, J=7.4 Hz, 1H), 8.5
(d, J=2.3 Hz, 1H), 9.6 (s, 1H). ESI/MS (m/e, %): 377
[(M+1) +, 100]. Example 89
2-(3'-Fluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic
acid Obtained (0.082 g, yield 46%) following the
procedure described in Example 5 1 starting with
Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate
37 (0.55 mmol, 0.253 g). d 1H NMR (300 MHz DMSO-Cf6) :
2.27 (s, 3H), 7.30-7.38 (m, 2H), 7.74-7.77 (m, 2H),
7.86-7.89 (d, 1H), 7.97-8.01 (m, 1H), 8.49-8.51 (d,
1H), 8.63-8.66 (m, 2H), 9.63 (bs, 1H). ESI/MS (m/e,
%): 324 [(M+ 1)+, 100]. Example 90
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acidA. Terf-butyl
2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oate Obtained (0.138 g, yield 21%) following the
procedure described in Example 57 (step A) starting
with Intermediate 11 ( 1.41 mmol, 0.293 g) and
Intermediate 39 ( 1.42 mmol, 0.466 g). ESI/MS (m/e,
%): 380 [(M+1)+, 100]. B.
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acid Obtained (0.060 g, yield 63%) following the
procedure described in Example 63 (step B) starting
with tert-butyl
2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oate (0.138 g, 0.29 mmol). 1H NMR (400 MHz, DMSO-Cf6):
7.3 (m, 4H), 7.5 (m, 1H), 7.8 (s, 1H), 8.0 (m, 1H),
8.8 (s, 2H), 9.7 (s, 1H). ESI/MS (m/e, %): 324
[(M+1)+, 100]. Example 91
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid A. Ethyl
2-(6-(2,6-difIuorophenyl)pyridin-3-ylamino)-5-methylbe
nzoate Obtained (0.133 g, yield 48%) following the
procedure described in Example 57 (step A) starting
with Intermediate 5 1 (0.76 mmol, 0.156 g) and
Intermediate 10 (0.76 mmol, 0.150 g)- d 1H NMR (300
MHz, CDCI3) : 1.41-1.46 (t, 3H), 2.32 (s, 3H),
4.35-4.42 (q, 2H)16.98- 7.03 (m, 2H), 7.21-7.27 (m,
1H), 7.30-7.34 (m, 2H), 7.41-7.44 (d, 1H), 7.63-7.67
(dd, 1H), 7.83 (S, 1H), 8.64-8.66 (d, 1H), 9.50 (s,
1H). ESI/MS (m/e, %): 369 [(M+1) +, 100]. B.
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid Obtained (0.080 g, yield 65%) following the
procedure described in Example 57 (step B) starting
with ethyl
2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoate (0.133 g, 0.36 mmol).d 1H NMR (300 MHz,
DMSO-Cf6) : 2.25 (s, 3H), 7.14-7.32 (m, 4H), 7.44-7.54
(m, 2H), 7.71-7.72 (d 1H), 7.75-7.77 (m, IH),
8.54-8.55 (d, IH). ESI/MS (m/e, %): 341 [(M+1)+, 100].
Example 92
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid A. Methyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoate Obtained (0.21O g, yield 72%) following the
procedure described in Example 57 (step A) starting
with Intermediate 23 (0.76 mmol, 0.202 g) and
Intermediate 57 (0.75 mmol, 0.165 9). ESI/MS (m/e, %):
380 [(M+1)\ 100], 382 [(M+1)+, 35]. B.
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoic acid Obtained (0.170 g, yield 81%) following
the procedure described in Example 57 (step B)
starting with methyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy
lbenzoate (0.21O g, 0.55 mmol). d 1H NMR (300 MHz,
DMSO-Cf6) : 1.2 (m, 2H), 1.5 (m, 2H), 2.5 (m, 1H), 7.8
(dd, J=8.6, 2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0
(m, 2 H), 8.1 (m, 1H), 8.2 (d, J=2.3 Hz, 1H), 8.3 (m,
1H), 9.4 (S, 2H), 10.0 (s, 1H), 13.8 (s, 1H). ESI/MS
(m/e, %): 366 [(M+1)+, 100], 368 [(M+1)\ 35]. Example
93
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acid A. tert-butyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oateObtained (0.203 g, yield 69%) following the
procedure described in Example 57 (step A) starting
with intermediate 23 (0.74 mmol, 0.200 g) and
Intermediate 11 (0.75 mmo!, 0.165 9). ESI/MS (m/e,
%):396 [(M+1)\ 100], 398 [(M+1)+, 35]. B.
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenz
oic acid Obtained (0.170 g, yield 97%) following the
procedure described in Example 63 (step B) starting
with tert-butyl
2-(2-(2-chlorophenyl)pyrirnidin-5-ylamino)-5-methylben
zoate (0.203 g, 0.51 mmol). d 1H NMR (300 MHz
DMSO-Cy6) : 2.3 (s, 3H), 7.3 (d, J=3.9 Hz, 2H), 7.5
(m, 2H), 7.6 (m, 1H), 7.7 (m, 1H), 7.8 (s, 1H), 8.8
(s, 2H), 9.5 (s, 1H), 13.3 (s, 1H). ESI/MS (m/e,
%):340 [(M+1) +, 100], 342 [(M+1)+, 35]. Example 94
d-Methyl-Z-tS-methyl-e-tS-tpyrrolidine-i-carbonylJphen
yOpyridin-S-ylaminoJbenzoic acid Obtained (0.050 g,
yield 39%) following the procedure described in
Example 83 starting with Intermediate 67 (0.31 mmol,
0.100 g) and 3-(pyrrolidine-1-carbonyl)phenylboronic
acid (0.37 mmol, 0.082 g). d 1H NMR (300 MHz, DMSO-d
6) : 0.59 (m, 2H), 0.69 (m, 2H), 2.25 (s, 3H), 2.31
(s, 3H), 2.87 (m, 1H), 7.27 (s, 1H), 7.51 (td, 1H),
7.59 (s, 1H), 7.67 (d, 1H), 7.75 (s, 1H), 7.83 (d,
1H), 7.98 (s, 1H), 8.39 (s, 1H), 8.49 (s, 1H). ESI/MS
(m/e, %): 402 [(M+1) +, 100]. Example 95
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-
3-ylamino)-5-methylbenzoic acidObtained (0.055 g,
yield 44%) following the procedure described in
Example 83 starting with Intermediate 67 (0.31 mrnol,
0.100 g) and - cyclopropylcarbarnoyOphenyiboronic acid
(0.38 mmol, 0.077 g). d 1H NMR (300 MHz, DMSO-Cf6) :
1.84 (m, 4H) 2.25 (s, 3H), 2.34 (s, 3H), 3.39-3.48 (m,
4H), 7.27 (s, 2H), 7.51 (m, 2H), 7.58 (s, 1H), 7.64
(m, 2H), 7.75 (s, 1H), 7.83 (d, 1H), 7.98 (s, 1H)1
8.39 (S 1H). ESI/MS (m/e, %): 416 [(M+1)\ 100].
Example 96
5-Cyclopropyl-2-(2-(2-fluorophenyl)pyrimidin-5-ylamino
)benzoic acid Obtained (0.140 g, yield 39%) following
the procedure described in Example 88 starting with
Intermediate 39 (1.01 mmol, 0.255 g) and Intermediate
8 (1.47 mmol, 0.261 g). 1H NMR (400 MHz, DMSO-C6) :
0.6 (d, J=5.1 Hz, 2H), 0.9 (d, J=8.2 Hz, 2H), 1.9 (m,
1H), 7.2 (d, J=8.6 Hz, 1H), 7.3 (m, 3H), 7.5 (m, 1H),
7.7 (s, 1H), 8.0 (t, J=7.8 Hz, 1H), 8.8 (S, 2H), 9.5
(s, 1H) 13.2 (s, 1H). ESI/MS (m/e, %): 350 [(M+1)\
100]. Example 97
5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidi
n-5-ylamino)benzoic acid A. Methyl
5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidi
n-5- ylamino)benzoate Obtained (0.290 g, 34% yield)
following the procedure described in Example 22 (step
A) starting with Intermediate 17 (1.89 mmol, 0.660 g)
and 3-(trifluoromethyl)phenylboronic acid (2.89 mmol,
0.550 g). ESI/MS (m/e, %): 414 [(M+1)+, 100]B.
5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidi
n-5-ylamino)benzoic acid Obtained (0.167 g, yield 63%)
following the procedure described in example 22 (step
B) starting from methyl
5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidi
n-5- ylamino)benzoate (0.290 g, 0.64 mmol). H NMR (200
MHz, DMSO-C6) d ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m,
1 H) 7.3 (m, 2 H) 7.8 (m, 5 H) 8.8 (s, 2 H) 9.5 (s, 1
H) ESI/MS (m/e, %): 400 [(M+1)+, 100] Example 98
d-Cyclopropyl-Z-^-o-tolylpyrimidin-S-ylaminoJbenzoic
acid A. Methyl
5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate
Obtained (34% yield) following the procedure described
in Example 22 (step A) starting with Intermediate 17
and o-tolylboronic acid. ESI/MS (m/e, %): 360 [(M+1)+,
100] B.
5-Cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoic
acid Obtained (77% yield) following the procedure
described in example 22 (step B) starting from methyl
5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate
. 1H NMR (200 MHz, DMSO-Cf6) d ppm 0.6 (m, 2 H) 0.9
(m, 2 H) 1.9 (s, 1 H) 2.5 (s, 3 H) 7.2 (m, 5 H) 7.7
(d, J=2.0 Hz, 1 H) 7.8 (m, 1 H) 8.8 (s, 2 H) 9.5 (s, 1
H) ESI/MS (m/e, %): 346 [(M+1)+, 100] Example 99
2-(2-(2-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoic acid A. Methyl
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoateObtained (72% yield) following the
procedure described in Example 22 (step A) starting
with Intermediate 17 and intermediate 69. ESI/MS (m/e,
%): 402 [(M+1)+, 100] B.
2-(2-(2-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoic acid Obtained (75% yield) following the
procedure described in example 22 (step B) starting
from methyl
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycl
opropylbenzoate. 1H NMR (200 MHz, DMSO-D6) d ppm 0.9
(m, 8 H) 1.9 (m, 1 H) 3.9 (s, 1 H) 7.1 (m, 1 H) 7.3
(m, 2 H) 7.4 (m, 2 H) 7.6 (d, J=7.4 Hz, 1 H) 7.7 (s, 1
H) 8.8 (s, 2 H) 9.5 (s, 1 H) ESI/MS (m/e, %): 388
[(M+1)+, 100] Example 100
5-Cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-yla
mino)benzoic acid A. Methyl
5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-yla
mino)benzoate 



Obtained (62% yield) following the procedure described
in Example 22 (step A) starting with Intermediate 17
and 2,5-difluorophenylboronic acid. ESI/MS (m/e, %):
382 [(M+1)+, 100] B.
5-Cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-yla
mino)benzoic acid Obtained (88% yield) following the
procedure described in example 22 (step B) starting
from methyl
5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-yla
mino)benzoate. 1H NMR (400 MHz, DMSO-d 6) d ppm 0.6
(m, 2 H) 0.9 (d, J=6.7 Hz, 2 H) 1.9 (s, 1 H) 7.3 (m, 4
H) 7.7 (m, 2 H) 8.8 (s, 2 H) 9.5 (s, 1 H) 13.3 (s, 1
H) ESI/MS (m/e, %): 368 [(M+1)+, 100] Example
1015-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-
ylamino)benzoic acid A. Methyl
5-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-yla
mino)benzoate Obtained (71% yield) following the
procedure described in Example 22 (step A) starting
with Intermediate 17 and 2,3-difluorophenylboronic
acid. ESI/MS (m/e, %): 382 [(M+1)+, 100] B.
5-Cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-yla
mino)benzoic acid Obtained (93% yield) following the
procedure described in example 22 (step B) starting
from methyl
5-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-yla
mino)benzoate. 1H NMR (200 MHz, DMSO-Cf6) d ppm 0.6
(m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.3 (m, 3 H) 7.5
(m, 1 H) 7.7 (d, =2.0 Hz1 1 H) 7.8 (m, 1 H) 8.8 (s, 2
H) 9.5 (s, 1 H) ESI/MS (m/e, %): 368 [(M+1)+, 100]
Example 102
2-(2-(5-Chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-c
yclopropylbenzoic acid A. Methyl
2-(2-(5-chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-c
yclopropylbenzoate Obtained (70% yield) following the
procedure described in Example 22 (step A) starting
with Intermediate 17 and
5-chloro-2-fluorophenylboronic acid. ESI/MS (m/e, %):
398 [(M+1)\ 100], 400 [(M+1)+, 35]. B.
2-(2-(5-chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-c
yclopropylbenzoicObtained (45% yield) following the
procedure described in example 22 (step B) starting
from methyl
2-(2-(5-chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-c
yc!opropy!benzoate. H NMR (400 MHz 1 DMSO-Cf6) d ppm
0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.2 (dd, J=8.6,
2.0 Hz 1 1 H) 7.4 (m, 2 H) 7.6 (m, 1 H) 7.7 (d, J=2.0
Hz 1 H) 8.0 (dd, J=6.7, 2.7 Hz1 1 H) 8.8 (s, 2 H) 9.5
(s, 1 H) 13.3 (s, 1 H). ESI/MS (m/e, %): 384 [(M+1)\
100], 386 [(M+1) +, 35]. Example 103
5-Methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-y
lamino)benzoic acid A. tert-Butyl
5-methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-y
lamino)benzoate Obtained (86% yield) following the
procedure described in example 7 starting with
Intermediate 11 and intermediate 74. ESI/MS (m/e, %):
388 [(M+1) +, 100]. B.
5-Methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-y
lamino)benzoic acid Obtained (88% yield) following the
procedure described in example 36 (step B) starting
from tert-butyl
5-methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-y
lamino)benzoate. 1H NMR (300 MHz DMSO-CZ6) d ppm 2.3
(s, 3 H) 7.3 (s, 2 H) 7.7 (dd, J=7.8, 3.7 Hz 1 H) 7.8
(S, 3 H) 7.9 (d, J=8.2 Hz1 1 H) 8.8 (s, 2 H) 9.6 (s, 1
H). ESI/MS (m/e, %): 374 [(M+1) +, 100]. Example 104
5-Cyclopropyl-2-(2-(2-fluoro-5-(trifluoromethyl)phenyl
)pyrimidin-5-ylamino)benzoic acidA. Methyl
5-cyclopropyl-2-(2-(2-fluoro-5-(trifluoromethyl)phenyl
)pyrimidin-5- ylamino)benzoate Obtained (47% yield)
following the procedure described in Example 22 (step
A) starting with Intermediate 17 and
2-fluoro-5-(trifluoromethyl)phenylboronic acid. ESI/MS
(m/e, %): 404 [(M+1) +, 100], B.
5-Cyclopropyl-2-(2-(2-fluoro-5-(trifluoromethyl)phenyl
)pyrimidin-5- ylamino)benzoic acid Obtained (44%
yield) following the procedure described in example 22
(step B) starting from methyl
5-cyclopropyl-2-(2-(2-fluoro-5-(trifluoromethyl)phenyl
)pyrimidin-5- ylamino)benzoate. 1H NMR (400 MHz,
DMSO-d 6) d ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H)
7.2 (dd, J=8.6, 2.3 Hz, 1 H) 7.4 (d, J=8.6 Hz, 1 H)
7.6 (m, 1 H) 7.7 (d, J=2.0 Hz, 1 H) 7.9 (dd, J=5.5,
3.5 Hz, 1 H) 8.4 (d. J=5.1 Hz, 1 H) 8.9 (s, 2 H) 9.5
(s, 1 H) 13.3 (s, 1 H) ESI/MS (m/e, %): 418 [(M+1) +,
100]. Example 105
5-Methyl-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-yla
mino)benzoic acid Obtained (9% yield) following the
procedure described in example 1, starting from
intermediate 52 and 2-chloro-5-methylbenzoic acid. 1H
NMR (300 MHz, DMSO-Cf6) d ppm 2.3 (s, 3 H) 7.3 (m, 2
H) 7.4 (dd, J=8.5, 1.9 Hz, 1 H) 7.6 (d, J=7.3 Hz, 1 H)
7.6 (t, J=7.3 Hz, 1 H) 7.8 (m, 3 H) 7.9 (d, J=7.7 Hz,
1 H) 8.5 (s, 1 H) 9.7 (s, 1 H). ESI/MS (m/e, %): 373
[(M+1)\ 100]. Example
1065-Cyclopropyl-2-(6-(2-fluorophenyl)pyridin-3-ylamin
o)benzoic acid Obtained (44% yield) following the
procedure described in example 1, starting from
intermediate 70 and intermediate 12. 1H NMR (400 MHz,
DMSO-Cf6) d ppm 0.6 (m, 2 H) 0.9 (q, J=6.0 Hz, 2 H)
1.9 (m, 1 H) 7.2 (m, 2 H) 7.4 (t, J=7.0 Hz, 1 H) 7.4
(t, J=7.6 Hz1 2 H) 7.7 (m, 2 H) 7.9 (d, J=8.6 Hz, 1 H)
8.0 (d, J=7.8 Hz, 2 H) 8.5 (s, 1 H) 9.6 (s, 1 H)
ESI/MS (m/e, %): 331 [(M+1) +, 100]. Example 107
5-Cyclopropyl-2-(6-(2-fluorophenyl)pyridin-3-ylamino)b
enzoic acid Obtained (14% yield) following the
procedure described in example 1, starting from
intermediate 50 and intermediate 12. 1H NMR (200 MHz,
DMSO-d6) d ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H)
7.3 (m, 5 H) 7.7 (m, 3 H) 7.9 (m, 1 H) 8.6 (s, 1 H)
9.6 (s, 1 H) ESI/MS (m/e, %): 349 [(M+1) +, 100].
Example 108 - '
d'-Difluoro-Z^'-bipyridin-S-ylaminoJ-S-methylbenzoic
acid A. Ethyl
2-(3',5'-difluoro-2,4'-bipyridin-5-ylamino)-5-methylbe
nzoateObtained (29% yield) following the procedure
described in Example 7 (step A) starting with
Intermediate 10 and Intermediate 71. ESI/MS (m/e, %):
370 [(M+1)\ 100]. B.
2-(3',5'-Difluoro-2,4'-bipyridin-5-ylamino)-5-methylbe
nzoic acid Obtained (51% yield) following the
procedure described in example 2 1 (step B) starting
from ethyl
2-(31,5'-difluoro-2,4'-bipyridin-5-ylamino)-5-methylbe
nzoate. 1H NMR (300 MHz1 DMSO-(Z6) d ppm 2.3 (s, 3 H)
7.2 (d, J=8.3 Hz, 1 H) 7.4 (m, 1 H) 7.6 (d, J=8.3 Hz,
1 H) 7.8 (m, 2 H) 8.6 (d, J=2.5 Hz, 1 H) 8.7 (m, 2 H)
ESI/MS (m/e, %): 342 [(M+1)+, 100]. Example 109
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)pyridin-3-ylamino
)-5-methylbenzoic acid Obtained (59% yield) following
the procedure described in Example 4 starting with
Intermediate 13 and
3-(cyclopropylcarbamoyl)phenylboronic acid. 1H NMR
(300 MHz, DMSO-Cf6) d ppm 0.6 (m, 2 H) 0.7 (m, 2 H)
2.3 (s, 3 H) 2.9 (m, 1 H) 7.3 (s, 2 H) 7.5 (t, J=7.6
Hz, 1 H) 7.8 (m, 3 H) 8.0 (d, J=8.8 Hz, 1 H) 8.2 (d,
J=7.7 Hz, 1 H) 8.5 (s, 1 H) 8.6 (s, 2 H) 9.7 (s, 1 H)
ESI/MS (m/e, %): 388 [(M+1)+, 100]. Example 110
2-(6-(2,4-Difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid Obtained (45% yield) following the
procedure described in Example 4 starting with
Intermediate 13 and 2,4-difluorophenylboronic acid.1H
NMR (300 MHz, DMSO-Cf6) d ppm 2.3 (s, 3 H) 7.3 (m, 4
H) 7.7 (m, 3 H) 8.0 (m, 1 H) 8.6 (d, J=2.2 Hz, 1 H)
9.6 (s, 1 H) 13.2 (s, 1 H) ESI/MS (m/e, %): 341
[(M+1)\ 100]. Example 111
2-(6-(2,5-Difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid Obtained (33% yield) following the
procedure described in Example 4 starting with
Intermediate 13 and 2,5-difluorophenylboronic acid. 1H
NMR (300 MHz, DMSO-Cf ) d pprn 2.3 (s, 3 H) 7.4 (rn, 4
H) 7.8 (m, 4 H) 8.6 (d, J=1.9 Hz, 1 H) 9.6 (s, 1 H)
ESI/MS (m/e, %): 341 [(M+1) +, 100]. Example 112
5-Cyclopropyl-3-fluoro-2-(6-(2-fluorophenyl)pyridin-3-
ylamino)benzoic acid Obtained (22% yield) following
the procedure described in example 1, starting from
intermediate 50 and intermediate 72. 1H NMR (200
MHz1DMSO-d 6) d ppm 0.7 (m, 2 H) 1.0 (m, 2 H) 2.0 (m,
1 H) 7.1 (m, 2 H) 7.2 (m, 1 H) 7.4 (m, 2 H) 7.5 (s, 1
H) 7.6 (dd, J=8.8, 2.1 Hz, 1 H) 7.9 (m, 1 H) 8.3 (S, 1
H) ESI/MS (m/e, %): 367 [(M+1)+, 100]. Example
1135-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylam
ino)benzoic acid A. tert-Butyl
5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino
)benzoate Obtained (93% yield) following the procedure
described in intermediate 51, starting from
intermediate 15 and 1,2,4-trifluorobenzene. ESI/MS
(m/e, %): 415 [(M+1)+, 100]. B.
5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino
)benzoic acid Obtained (66% yield) following the
procedure described in example 36 (step B) starting
from tert-butyl
5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino
)benzoate. 1H NMR (300 MHz, DMSO-Cf6) d ppm 2.3 (s, 3
H) 7.3 (m, 3 H) 7.6 (m, 2 H) 7.8 (m, 2 H) 8.6 (d,
J=2.5 Hz 1 H) 9.6 (s, 1 H) ESI/MS (m/e, %): 359
[(M+1)+, 100]. Example 114
5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl
)pyridin-3-ylamino)benzoic acid A. tert-Butyl
5-methyl-2-(6-(3-(5-methyl-1
,3,4-oxadiazol-2-yl)phenyl)pyridin-3- ylamino)benzoate
Obtained (74% yield) following the procedure described
in Example 4 starting with Intermediate 15 and
intermediate 73.ESI/MS (m/e, %): 443 [(M+1) +, 100].
B.
5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl
)pyridin-3-ylamino)benzoic acid Obtained (74% yield)
following the procedure described in example 36 (step
B) starting from tert-butyl
5-methyl-2-(6-(3-(5-methyl-1
,3,4-oxadiazol-2-yl)phenyl)pyridin-3-
ylamino)benzoate. 1H NMR (300 MHz, DMSO-Cf6) d ppm 2.3
(s, 3 H) 2.6 (s, 3 H) 7.3 (s, 2 H) 7.7 (t, J=8.0 Hz, 1
H) 7.8 (m, 2 H) 8.0 (d, J=8.0 Hz, 1 H) 8.0 (d, J=8.5
Hz, 1 H) 8.3 (d, J=8.2 Hz, 1 H) 8.6 (m, 2 H) 9.6 (s, 1
H) ESI/MS (m/e, %): 387 [(M+1)+, 100]. Example 115
5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylami
no)benzoic acid A. tert-Butyl
5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylami
no)benzoate Obtained (64% yield) following the
procedure described in Example 4 starting with
Intermediate 16 and pyrimidin-5-ylboronic acid. ESI/MS
(m/e, %): 377 [(M+1) +, 100]. B.
5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylami
no)benzoic acid Obtained (89% yield) following the
procedure described in example 36 (step B) starting
from tert-butyl
5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylami
no)benzoate. 1H NMR (200 MHz, DMSO-d6) d ppm 2.3 (s, 3
H) 2.4 (s, 3 H) 7.3 (s, 2 H) 7.7 (d, J=2.0 Hz, 1 H)
7.7 (S, 1 H) 8.5 (d, J=2.0 Hz, 1 H) 9.0 (s, 2 H) 9.2
(s, 1 H) 9.5 (s, 1 H) ESI/MS (m/e, %): 321 [(M+1) +,
100].Example 116
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic acid A. tert-Butyl
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoate Obtained (85% yield) following the procedure
described in Example 4 starting with Intermediate 15
and 2,3-difluorophenylboronic acid. ESI/MS (m/e, %):
397 [(M+1) +, 100]. B.
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbe
nzoic aGid Obtained (73% yield) following the
procedure described in example 36 (step B) starting
from tert-butyl
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-rnethylb
enzoate. 1H NMR (300 MHz DMSO-d 6) d ppm 2.3 (s, 3 H)
7.3 (m, 3 H) 7.5 (m, 1 H) 7.7 (m, 4 H) 8.6 (S, 1 H)
9.7 (s, 1 H) ESI/MS (m/e, %): 341 [(M+1)\ 100].
Example 117
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5-methylbenzoic acid A. tert-Butyl
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5- methylbenzoate Obtained (78% yield) following
the procedure described in Example 4 starting with
Intermediate 16 and 5-fluoro-2-methoxyphenylboronic
acid. ESI/MS (m/e, %): 423 [(M+1) +, 100].B.
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5-methylbenzoic acid Obtained (77% yield)
following the procedure described in example 36 (step
B) starting from tert-butyl
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylam
ino)-5- methylbenzoate. 1H NMR (200 MHz, DMSO-Cf6) d
ppm 2.1 (s, 3 H) 2.3 (s, 3 H) 3.8 (s, 3 H) 7.2 (m, 2
H) 7.3 (m, 3 H) 7.8 (m, 2 H) 8.4 (s, 1 H) 9.5 (s, 1
H). ESI/MS (m/e, %): 367 [(M+1) +, 100]. Example 118
2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid A.
2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid Obtained (62% yield) following the
procedure described in Example 4 starting with
Intermediate 16 and 4-carbamoylphenylboronic acid.
ESI/MS (m/e, %): 418 [(M+1)\ 100]. B.
2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoic acid Obtained (78% yield) following the
procedure described in example 36 (step B) starting
from tert-butyl
2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate. 1H NMR (200 MHz, DMSO-d 6) d ppm 2.3
(s, 3 H) 2.3 (s, 3 H) 7.3 (s, 2 H) 7.5 (s, 1 H) 7.7
(d, J=8.2 Hz, 2 H) 7.8 (m, 2 H) 8.0 (d, J=8.2 Hz, 2 H)
8.1 (s, 1 H) 8.5 (d, 



J=2.3 Hz, 2 H) 9.5 (s, 1 H) ESI/MS (m/e, %): 362
[(M+1)+, 100]. PHARMACOLOGICAL ACTIVITY Inhibition of
human DHODH activity assay DHODH activity and its
inhibition were studied using a chromogen reduction
assay with DCIP (2,6-dichlorophenol-indophenol). The
substrate oxidation (Dihydroorotate, L-DHO),as well as
cosubstrate reduction (coenzyme Q, CoQ) is coupled to
the chromogen reduction, hence enzymatic activity
results in a loss of chromogen absorbance at 600 nm.
Enzyme extracts (8 ml , ~ 1.5 mg of human protein)
were incubated in 96-well plates. The assay mixture
(200 ml) contained 200 mM CoQD, 100 mM L-DHO, 120 mM
DCIP in the assay buffer (100 mM HEPES pH 8.0, 150 mM
NaCI, 10% Glicerol, 0.05% Triton X-100) and 2 ml of
test compound. The compounds were dissolved in DMSO at
a stock concentration of 1 mM, and tested at different
concentrations varying from 10 mM to 1 pM to calculate
an IC50 (concentration of inhibitor required for 50%
of inhibition). The reaction was initiated by adding
the enzyme and then incubated for 10 min at room
temperature before measuring DCIP reduction by
counting a decrease in absorbance at 600 nm using
standard instrumentation (Spectramax). All reactions
were carried out in duplicate and graphs, determining
IC50 values for each compound, were plotted using the
ABase software. Table 1 shows the activities in human
DHODH inhibition assay of some compounds of the
present invention showing that these compounds sre
potent DMODH inhibitors.SYSTEM AND METHOD FOR
PROVIDING A DISTRIBUTED WORKFLOW THROUGH A PLURALITY
OF HANDHELD DEVICES TECHNICAL FIELD This invention
relates generally to a system and method for enabling
an implementation of a workflow sequence using a
number of handheld devices. More particularly, the
present invention relates to a system and method for
enabling a two or more remotely located, each having a
handheld device to effectively implement a centralized
workflow. BACKGROUND Within any particular task or
work schedule there is a process flow defining a
number of steps that need to be implemented in a
specific order to achieve the completed task. This
sequence of steps may be considered a workflow and can
be considered at its simplest the allocation and
movement of individual tasks through the process in
order to achieve the desired completed task. While
some workflows may be completed by an individual, many
others require the interaction between two or more
persons- each being allocated a specific task for
completion. Within any specific workflow there is
often a predefined order in which the individual tasks
must be completed. Often it is not possible to
initiate a task until the previous task has been
successfully completed. In other workflows there is a
possibility for multiple tasks to be conducted in
parallel but each needs to be marked as completed
before the overall workflow may be considered
completed. Where two or more tasks within a workflow
are allocated to different individuals there is a
requirement for these individuals to coordinate with
one another in order to achieve the necessary
completion of the task. This can be achieved through a
simple conversation between the two or through the use
of computer implemented technologies which are
configured to receive inputs from each of the
individuals to coordinate the completion of each of
the tasks Using such computer implemented technologies
it is possible to automate much of a workflow. There
is however still a difficulty where certain tasks
requireremote users to interact with one another.
There is a further need to be able to audit these
tasks. There is yet a further need to be able to
ensure that the tasks completed are completed
satisfactorily. Therefore despite the advances in the
field, there is still need of more efficient systems
and methods for providing distributed workflows.
SUMMARY These and other problems are addressed in
accordance with the teaching of the present invention
which provides a method and system for enabling an
implementation of a workflow sequence using a number
of handheld devices. These devices are operable by an
operator of the device and using the teaching of the
invention such an operator may be provided with
specific guidance through their handheld device as to
how to complete a specific task at the time of the
task. The invention further provides in certain
implementations for an audit of the tasks conducted at
selected ones of the handheld devices such that
overall control of the performance of the workflow may
be effected. A system provided in accordance with the
teaching of the invention may also be configured to
provide the delivery of just-intime training on how to
complete the task required for completion of the work
task. Such a system may be implemented in a variety of
ways, including one or more computer programs which
are storeable on a computer readable medium and which
include computer logic which is executable on one or
more handheld devices and which is configured to
enable the handheld devices to interact with a central
server so as to establish a remote overview of access
to specific applications executed on the handheld
device. Other systems, methods, features, and
advantages of the present invention will be, or will
become, apparent to one having ordinary skill in the
art upon examination of the following drawings and
detailed description. It is intended that all such
additional systems, methods, features, and advantages
included within thisdescription, be within the scope
of the present invention, and be protected by the
accompanying claims. BRIEF DESCRIPTION OF THE DRAWINGS
The invention can be better understood with reference
to the following drawings. The components in the
drawings are not necessarily to scale, emphasis
instead being placed upon clearly illustrating the
principles of the present invention. In the drawings,
like reference numerals designate corresponding parts
throughout the several views. Fig. 1 is a graphical
representation of a computer based workflow system in
accordance with the teaching of the invention. Fig. 2
is an example, in simplified form, of typical external
components of a mobile handheld device for use with a
system of the present invention. Fig. 3 shows internal
components of a device of Fig. 2 Fig. 4 shows in a
flowchart how a workflow may by implemented by two or
more remote users but controlled by a central server
according to the teaching of the invention. Fig. 5
shows in a flowchart how specific tasks of a workflow
may be processed on a handheld device according to the
teaching of the invention. Fig. 6 shows in a flow
chart how the user performing a task of Figure 5 may
be provided with access to a locally executable
learning module. Fig. 7 shows a flow sequence for
distributing files to the handheld device according to
a first deployment route. Fig. 8 shows in a flowchart
a second deployment route for providing the handheld
device with functionality according to the teaching of
the invention. Fig. 9 shows in a flowchart sequence
how a user may access courseware on their mobile
device. Fig. 10 shows in a flowchart sequence how the
handheld device may be configured to update the remote
server as to the status of tasks conducted on the
handheld device.DETAILED DESCRIPTION The invention
will now be described with reference to exemplary
embodiments which are provided to assist in an
understanding of the teaching of the invention but are
not to be construed as limiting the invention in any
way except as may be deemed necessary in the light of
the appended claims. As shown in the schematic of
Figure 1, a system 100 according to the teaching of
the invention includes a central server 110 which is
configured to communicate with one or more remote
handheld devices 115 over a communication network 120.
Such a network is typically a wireless network
providing data transfer protocols such as GPRS or 3G.
It will be appreciated by those skilled in the art
that the handheld devices 115 may be configured to
communicate with one another over a wired or wireless
communication network. The handheld devices may
include such devices as personal digital assistants
(PDAs) , smartphones or ultra mobile pc's (UMPC) such
as those manufactured and provided by Sony
Ericsson(tm), Nokia(tm), Samsung(tm), Blackberry(tm) ,
TabletKiosk(tm) or the like. Further examples of the
handheld devices include those that are dedicated for
specific task such as those manufactured and provided
by Psion(tm) or Palm(tm) For the sake of convenience
the invention will now be described with regard to an
implementation on a generic mobile computing device,
but it will be understood that this is purely
exemplary of the type of device that could be used to
implement the teaching of the invention. The server
110 desirably includes conventional computer
architecture such as memory, processors, i/o devices
and the like, as will be well appreciated by those
skilled in the art. For the sake of clarity such
conventional architecture components will be omitted
from the following description. It will be further
appreciated that while shown as a single entity that
functionality of the central server could be
distributed over two or more individual machines.
Within the server 110 is provided a management module
130 which is useable to administer the delivery and
tracking of a number of workflow modules to definable
handheld devices. The management module 130 is
interfaceable with adatastore 125 which is configured
to store specific elements of each of the workflows
which are available for delivery to one or more of the
handheld devices. The server 110 also includes an
audit module 13 1 which is useable to provide an audit
of the workflows coordinated by the management module.
Such an audit function may be used to audit the
overall workflow such as the time required to complete
the task, bottlenecks within the system etc., or could
use data transferable from individual handheld devices
to provide a deeper level of analysis related to the
activities performed on the individual handheld. Such
a drilling down of the activities may be performed
later as part of an audit function of the workflow. As
shown in Fig.2 a typical handheld device 115 which is
useful in implementing the teaching of the invention
includes a body or casing 200 which defines the
exterior perimeter of the device. A graphical user
interface or screen 205 is provided, typically of the
dimensions 320 X 240 pixels, but it will be understood
that the screen size is not to be limited to such
dimensions as it is for example known that screen
sizes of up to 800x600 can be implemented within a
handheld computing device environment. Such screen
sizes are suitable for reading extended portions of
text. To enable a user to interface with the device, a
keypad 2 10 is typically provided. Depending on the
features of the specific handheld device, this may
include a QWERTY keypad, although the present
invention is not to be limited to devices having such
keypads. For example, the user may also or
alternatively interface with the device through use of
a stylus or other interface device. Such alternative
means of interfacing with a handheld device will be
well understood by the person skilled in the art and
it is not intended to limit the present invention to
any one specific. Internally within the handheld
device 115, is provided a processor 305 which is used
to execute computer logic and a storage module 300 on
which one or more workflow modules may be stored. The
storage module may also be used to store specific
courseware modules that may be activated through the
tasks of the specific workflows to assist the user of
the handheld device in operating the workflow. This
aspect will be discussed in more detail below.In
accordance with the teaching of the invention, the
handheld device 115 is provided with an executable
application which enables the device to locally run
one or more workflow modules, or individual tasks from
a specific workflow. These modules may be pre-loaded
on the handheld device or may be provided in a
periodic fashion to the handheld device through an
interface of the device 115 with the server 110
through some form of connection, wirelessly or
physically. When the device is executing a specific
task it is desirably operating in a standalone mode,
not requiring interaction with the central server. In
this way the device can be used in performing a
specific task in locations where communication signals
are low and it is not possible to effect a
communication with the central server. Once the task
has been completed, the device may then communicate
notification of that completion back to the central
server. Such notification can be achieved by docking
the device with a physical communication port or
achieving a wireless signal capable of enabling
communication between the server and the handheld
device. In order to initially configure the device for
use with a system of the present invention it is
necessary to first enable an installation of an
executable application on the handheld device. Such an
application may be provided as a series of computer
executable files such as those implemented in Java(tm)
code. Where the application is deployed over a mobile
data network it is desirable that the physical size of
files be kept to a minimum and by using Java it is
possible to provide an executable application of the
order of about 150kb but it will be understood that it
is not intended to limit the implementation of the
teaching of the invention to any one size of computer
application . Where the bandwidth of the communication
with the device is not a limiting factor the
application may be provided in other formats. The
system architecture of the present invention is useful
in implementing a workflow where the workflow is
completed through a processing of individual tasks
within the workflow by two or more remotely located
users.Figure 4 shows an example of how a workflow may
be completed using an architecture according to the
teaching of the invention. This process flow is
defined from the perspective of the central server.
There is an initial definition of a workflow (Step
400). Such a definition, which is desirably effected
within the management module 130, will include the
identification of specific tasks within the workflow
and to whom those tasks should be provided. Where the
workflow requires the completion of a first task prior
to the instigation of a second task, such ordering
will be included within the definition of the
workflow. Once a workflow has been defined it may be
stored in the datastore 125 of the server 110. Once a
workflow has been defined the individual tasks may
then be distributed to appropriate handheld devices
depending on who has been allocated the task within
the workflow (Step 405). The identification of an
appropriate handheld device 115 may make use of a
predefined relationship between handheld device
identifiers and specific users or categories of users
within 



the system 100. Once tasks have been allocated, it is
then possible to subsequently activate a workflow.
Such activation may happen once or if the workflow
represents a repeat task, may be activated a number of
times-each time to achieve the completion of the
process represented by the workflow. The activation of
a work flow includes the transmission of a message
from the central server 110 to the appropriate
handheld device 115 which is associated with the first
task of the workflow (Step 4 10). The server 110 then
operates in a waiting mode, until it receives a
response communication from the handheld device 115
that the task has been completed (Step 4 15). On
receipt of that confirmation, the management module
130 determines the appropriate next task and activates
that task through transmission of a message to the
appropriate handheld device 115 associated with that
next task (Step 420). The server 110 then returns to
the wait mode and awaits confirmation of that task
(Step 425). On receipt of confirmation of the
completed task, the management module 130 then
ascertains whether the completed task represents the
last task within the process of the workflow (Step
430). If it is, then workflow is marked as completed
(Step 435), if it is not, then a subsequent associated
task is activated (Step 420). The process is iterated
until all defined tasks are marked as completed. .It
will be appreciated that the central server 110 is
configured to define a sequential listing of task
within the workflow such that an individual task
within the workflow requires a completion of a
previous task prior to activation. Figure 5 shows how
tasks that have allocated to a specific handheld
device 115 may be processed on that handheld device
115 . Arising from the distribution of the individual
tasks to the handheld device (Step 405 of Figure 4),
the handheld device 115 is configured to store that
task as an executable application that may be run
locally on that handheld device 115 . The task is
desirably stored within the storage module 300 of the
handheld device 115 . On receipt of an activation
command from the central server (Step 500), the
handheld device 115 is configured to effect retrieval
from the storage module (Step 505) and a processing
(Step 5 10) of the appropriate task. Each task may
have one or more steps associated with it, and the
processing of the task may require user input to the
handheld device 115 to update the task flow that a
particular step has been completed. Once all steps
associated with the task have been completed, the
handheld device 115 is configured to effect an
updating of that completion to the remote central
server (Step 5 15). This will involve a transmission
of a data message from the handheld device 115 to the
central server 110 using one or more known data
transmission protocols. Once the central server 110
has been updated, the handheld device 115 resumes a
waiting configuration, where it will remain until
receipt of a subsequent activation command is received
from the server 110 . It will be understood that while
the handheld device 115 is configured to communicate
with the central server 110 at specific instances,
that during its period of operation of the specific
allocated tasks it is operable in a standalone mode-
i.e. the computing resources of the handheld device
are sufficient to enable an execution and processing
of the appropriate tasks without requiring recourse to
the central server. According to the teaching of an
embodiment of the invention, datastores of particular
ones of the handheld devices may be populated with a
learning moduleprovided to assist the user of the
handheld device in performance of the allocated task.
In this arrangement a distance learning environment is
created whereby the user of the handheld device may
consult a learning module locally stored within their
handheld device with regard to instruction as to how
to complete a particular task. The learning module may
be executable on the handheld device and may be
configured to provide one or more of guidance,
support, instructions and assistance to a user of the
handheld device to complete the allocated task. The
provision of learning at the time of the task is
particularly advantageous in that the user is provided
with "just in time" learning- their completion of a
task accurately does not require the recollection of
the task from a previous learning activity which may
be imperfect recollection. Rather they may consult the
learning module at the time of learning to achieve the
necessary skillset to complete the task required
accurately. Figure 6 shows in schematic flow how such
a learning activity could be conducted by a user of a
handheld device 115 . This process flow will typically
occur within the time frame defined by the functional
block 5 10 of Figure 5, the processing of the
allocated task. Once the task has been initiated (Step
600) the user will be prompted via the graphical user
interface of the handheld device whether they possess
the appropriate knowledge necessary to perform the
allocated task (Step 605). If they respond in the
positive, then they simply proceed to perform the
allocated task (Step 6 10). If they respond in the
negative, then they are prompted to consult the
learning module which locally stored and executed on
the handheld device (Step 615). Once they have
accessed the tuition provided by the learning module
it is then possible for the user to complete the task.
The benefit of the local and direct access to the
learning module is that the user's knowledge of how to
complete the allocated task is fresh in their mind at
the time of conducting the task. Where the task
includes multiple steps, it will be appreciated that
the user may be able to access the learning module for
one or more of these steps during the process flow. In
this example they may know how to perform 75% of the
task but need to consult the learning module for
assistance in the other 25% of the task.It will be
understood that the provision of such distance
learning requires an intelligent local handheld device
which is operable to store and process the individual
learning modules. This requires the installation of a
local application capable of performing the necessary
processing and the local storage of one or more
learning module files. In order to effect a system
providing distance learning to one or more users it
possible to push the necessary local application to
each of the users or alternatively to enable the users
to individually pull the application down from a
central site as required. Fig. 7 shows a first
arrangement for facilitating such an interface, that
of a push arrangement. As show in Fig. 7 such an
arrangement may leverage off conventional technology
such as that provided by wireless platforms that
provide a centralized depot of information that may be
selectively pushed to one or more nominated users.
Using such an architecture, the invention teaches
putting the relevant application files onto a learning
platform and then selecting users who should receive
these files (Step 700). The learning platform could be
co-located with the central server or provided as a
separate component within the system architecture.
Once this is defined the learning platform will effect
a distribution of the relevant files to each of the
selected users (Step 705). Such a process will appear
seamless to the user of the handheld device and
requires no interaction by them with the central
server. If the distribution is over a wireless network
it will be appreciated that the bandwidth available
will determine the transmission times and is normally
of a longer duration than if the handheld devices are
coupled to the learning platform via a fixed wired
link. In an alternative arrangement, shown in Fig. 8,
the user is required to pull the application from a
central server. In a first step, the network
administrator provides the application on the central
server 110, (Step 800). The user may then actively
link to this server for example using a web browser
provided on their handheld device (Step 805). The
access to the site effects a download of the
application (Step 8 10). This may require device
specific permissions on the local handheld device to
be correctly set to enable the application to download
and courses to run correctly.Fig. 9 shows how a
handheld device, once suitably configured to
installation of the local executable computer program
may be used to deliver coursework to the user of the
device. Once installed, the local learning application
3 10 (shown in Figure 3) is configurable to
periodically access the central server 110 to effect a
download of the actual coursework that has been
defined for distribution to the specific handheld
device (Step 900). This interface may be effected
through a communication initiated by the handheld
device 115 or through one initiated by the central
server 110 . In the former arrangement, the
application may be set to poll for courses and
download them periodically or the user can manually
interface with the server to determine whether there
are appropriate courses for that user to review. It is
desirable that the courses be provided in compressed
format such as a .zip file and also that they are
standards compliant e.g. that defined under the
Shareable Content Object Reference Model (SCORM)
protocol. In all cases once an appropriate set of
courses are determined these are downloaded to the
local handheld device (Step 905). By having this
periodic update of the learning module, it is possible
to update the users of the handheld devices with new
procedures as to how to complete an allocated task.
These coursework modules are then selectable by a
local user who accesses these as desired and then
completes them at a time dictated by the user (Step 9
10), typically at the time of processing the task, but
of course the user could select to complete a learning
task at other times that are more convenient. As the
coursework is locally stored on each handheld 115,
this interaction does not require connectivity with
the remote server 110 . In this way as the system 100
provides a standalone fully self consistent local
application, the user may access and complete
coursework at times and locations where connectivity
is not available such as for example in regions of low
data network coverage. To ensure that the allocated
tasks that are conducted at each of the local handheld
devices 115 are completed satisfactorily, the handheld
device preferably includes a local audit application 3
15 (Figure 3) which includes a trackingmodulewhich is
configured to track and log the user interaction with
the handheld device during the performance of a task.
The tracking module may have components on each of the
central server 110 and the local handheld device 115.
The audit module component 3 15 on the local handheld
device 115 is desirably configured to track user
interaction with the handheld device 115 and to
periodically provide that information to the
corresponding audit module component 13 1 on the
server 110 . As shown in Figure 10, the audit function
is typically activated on activation of a specific
task (Step 1000). Information or tracking data that
may be stored includes the time taken to complete a
task and whether any specific learning module was
activated or consulted during the performance of the
task. This tracking data can then be automatically
uploaded to the central server- to a centralized audit
module 13 1 provided thereon- (Step 1005). The
tracking information is useful as it allows the remote
administrator of the workflow to ensure that each of
the remote parties are adequately completing their
designated tasks (Step 10 10). This can be used to
effect a triggering of subsequent courses for delivery
to a user, to perform performance appraisals as to a
user's performance of their task or to provide an
audit for later verification that a task was completed
satisfactorily. It is desirable that the tracking
module is configured to be standards compliant e.g.
SCORM, to ensure that the information is transmitted
in a universally recognizable fashion. A system in
accordance with the teaching of the invention provides
a number of distinct advantages in implementation of
workflows. By separating the workflow into a number of
distinct tasks and then allocating individual ones of
the task to designated personnel while maintaining a
centralized control of the overall workflow it is
possible to ensure that task are performed to a
schedule and to analyse weaknesses within the
workflow. By providing a learning module with which a
user can locally interact at the time of performance
of their task it is possible to ensure that the person
performing the task is familiar with the correct
procedures as to how to perform the task. Furthermore
by tracking the user interaction with their handheld
device during performance of their task it is possible
to provide an audit of the workflow process flow to
ensure that necessary guidelines have been adhered to
and that any weaknesses in the system are easily
identified. When a weakness isidentified it is
possible to provide new and personalized learning
courseware on a per user basis on a push from the
server, or indeed on a pull from the remote client.
This does not require a continuous or synchronous link
between the two, in that the information can be
transferred between the client handheld devices and
the server during times of connectivity and does not
require an always up link between the two. In this
way, the system may operate in environments where only
intermittent communication between the server and
handheld devices is possible. Such an architecture is
desirable for a number of different reasons and
environments. For example in providing workflow in
environments such as airports or hospitals where it is
not always possible to ensure that a handheld device
will maintain continuous communication with a
centralized server it is possible to activate tasks
for specific individuals during times of connectivity
and then receive confirmation of completion of those
tasks during subsequent periods of connectivity
without requiring continuous connectivity between the
two times. By using the centralized server to control
the activation of subsequent steps within the workflow
sequence it is possible to manage a number of users
who are remotely located relative to one another and
control the workflow sequence in an auditable fashion.
In this way, each user is responsible for their task
or portion of the work flow, and the central system
ensures that these individual tasks cumulatively
achieve the overall outcome. The central management
system will manage through a monitoring all tasks and
may be configured to provide an alert when any task or
process falls out of compliance. By providing the
courseware in a format that is SCORM or some other
similar standard compliant it is possible to generate
courseware for a traditional e-learning environment
where there are larger format screens etc, and then
transpose that courseware to an m-learning environment
through use of the in built functionality that is
present in many mobile devices for viewing for example
internet web sites or the like. Many of the browsers
that are provided on a mobile handheld device are
capable of effecting changes in the format of the
viewed material to ensure that it can be viewed
sensibly on a much smaller screen that what it was
intended for. Byproviding a distributed learning
environment, it will be understood that the level of
distribution can be scaled depending on the specifics
of the deployment. By associating users with an
identity and the courses that they have completed it
is possible for management to centrally monitor both
compliance with levels of learning required within a
specific work environment and also to provide
information as appropriate to selected ones of their
workforce through a push model. It will be understood
that a system in accordance with the teaching of the
invention uses functionality residing on traditional
handheld devices such as i/o 



devices, screens, browser applications etc., but
interfaces these with a workflow application that
provides locally accessible coursework that is
monitored and tracked locally. This local application
is then interfaceable with a remote server to provide
the remote server with an update of the local user
progress through a defined task list. By separating
the software that is used to run the task from the
task itself, it is possible on installation of the
software to provide the user with a personalized task
listing depending on their specific work environment.
By including a tracking module such as a background
listener which is executable and runs in the
background, it is possible to monitor the usage and
provide details to the central server. There can be
many individuals or teams completing individual tasks.
There can also be many different workflows or
procedures defined resulting in a potentially very
complex network of users and actions. The distributed
model as discussed here simplifies this for each
individual user as they only need to know about their
own tasks and responsibilities. The system will
typically work on the principle of 'every chain is as
strong as the weakest link'. By defining the work flow
allocated to a specific handheld device, we are
defining each link and distributing each link where
the chain is. There is a knock on effect of any
individual not completing their duties, and this will
be prevented where possible through alerts and
generated warnings. In the event of a breach or
failure of the workflow, the central system will help
to reassign tasks and minimize disruption as
appropriate. This could be achieved for example by
having a primary task responsibility with a fall back
responsibility defined within the workflow where the
primary task fails to indicate completion of the
task.By implementing audit and management of the
workflow remotely from the users of the handheld
devices it is possible to provide improved levels of
safety into workflows. For example in a secure
environment such as an airport collusion between
parties cannot be used to indicate completion of a
workflow before actual completion is effected. It is
possible to define certain time periods for completion
of a task and if that task is not confirmed back to
the central server within a prescribed multiple of
that predefined time period, then the task can be
flagged for further monitoring or intervention.
Furthermore it is possible using the teaching of the
invention to facilitate testing of the individuals
during their completion of their specific work tasks.
For example certain workflows could require a user to
input data that is representative of their physical
performance at that time and that data would be
transmitted back to the central server for assessment
prior to activating a second package within the
overall workflow. Such an implementation could be
especially useful in testing for alcohol or drug abuse
in persons whose sobriety is essential for their work
task- such as the operators of machinery or vehicles.
By configuring the handheld device to include a user
interface whereby the user may for example provide a
breathalyzer sample, it is possible to test for
presence of alcohol. If such is tested, and the
positive affirmation is effected at the central
server, the subsequent steps could be cancelled
thereby preventing conclusion of a workflow in an
unsafe environment. Such an application is
particularly useful for transport operators such as
train or bus vehicles where as part of the distributed
workflow the driver would have to indicate sobriety.
If he failed, then steps such as cancellation of the
trip could be implemented. It will be understood that
what has been described herein are exemplary
arrangements of a workflow environment where multiple
users are allocated tasks within the workflow but
overall management of the workflow is effected
centrally. By providing a ping-pong environment where
interactions between a central server management
module and individual ones of the distributed handheld
devices are used to control the process flow of the
workflow it is possible to provide a highly audited
arrangement. As individual tasks within the workflow
require the completion of preceding tasks and these
are monitored centrally it is possible to more
securelymanage the sequence of steps within the
workflow. Furthermore as individual handheld device
may include a learning module therein, it is possible
to provide "just-in-time" training- training specific
to a task at the time of the task. Such workflow
management has been described with reference to a
central server which is configured to communicate with
two or more handheld computing devices to effect a
delivery of specific work tasks to users of the
respective handheld devices. By maintaining an
interface with the handheld devices it is possible to
coordinate and control performance of specific tasks
within the workflow environment. Any process
descriptions or blocks in figures, such as those in
the accompanying Figures, should be understood as
representing modules, segments, or portions of code
which include one or more executable instructions for
implementing specific logical functions or steps in
the process, and alternate implementations are
included within the scope of the embodiments of the
present invention in which functions may be executed
out of order from that shown or discussed, including
substantially concurrently or in reverse order,
depending on the functionality involved, as would be
understood by those having ordinary skill in the art.
It should be emphasized that the above-described
embodiments of the present invention, particularly,
any "preferred" embodiments, are possible examples of
implementations, merely set forth for a clear
understanding of the principles of the invention. Many
variations and modifications may be made to the
above-described embodiment(s) of the invention without
substantially departing from the spirit and principles
of the invention. All such modifications are intended
to be included herein within the scope of this
disclosure and the present invention and protected by
the following claims.CLAIMS AT LEAST THE FOLLOWING IS
CLAIMED: 1. A computer implemented distributed
workflow system including: a . a central server having
provided thereon a management module and a datastore
configured to store one or more workflow modules,
individual ones of the workflow modules having
identifiable allocatable tasks, the management module
being configured to manage the creation and
distribution of one or more of the identifiable
allocated tasks to one or more defined remote users,
each of the remote users having an associated handheld
device, and b. An application locally stored and
executable on the handheld device of the remote user,
the application being configured to enable a
processing by the remote user of the identifiable
allocated task in response to a task initiation
communication from the central server. 2 . The system
as claimed in claim 1 further including a tracking
module having components provided on each of the
central server and the local handheld device, the
tracking module component on the local handheld device
being configured to track user interaction with the
handheld device and to periodically provide that
information to the corresponding tracking module
component on the server. 3 . The system as claimed in
claim 1 further including a learning module executable
on the handheld device, the learning module providing
guidance, support, instructions and assistance to a
user of the handheld device to complete the allocated
task. 4 . The system of claim 1 wherein the central
server and at least selected ones of the handheld
devices are configured to communicate with each other
over a wireless communication network. 5 . The system
of claim 1 wherein the central server and at least
selected ones of the handheld devices are configured
to communicate with one another over a wired
communication network.6 . The system of claim 1
wherein the central server is configured to define a
sequential listing of task within the workflow such
that individual task within the workflow require a
completion of a previous task prior to activation. 7 .
The system of claim 6 wherein the management module is
configured, on initiation of a task initiation
communication to a selected handheld device to monitor
for receipt of a communication from that selected
handheld device confirming completion of that
allocated task. 8 . The system of claim 7 wherein the
management module is configured to periodically effect
a communication with the selected handheld device to
monitor progress of that allocated task. 9 . The
system of claim 7 wherein the management module is
configured on receipt of a communication confirming
completion of an allocated task from a first handheld
device to effect a task initiation communication for a
second subsequent task within the workflow to a second
handheld device. 10 . The system of claim 7 wherein
the management module is configured to define an
allocated time for completion of a task. 11. The
system of claim 10 wherein on expiry of an allocated
time without receiving a communication confirming
completion of a task, the management module is
configured to effect a task initiation command for a
second alternative task to a second alternative
handheld device. 12 . The system of claim 1 wherein
the handheld device is configured on receipt of the
task initiation command to activate a task operation
module locally on the handheld device, the task
operation module effecting generation on a user
interface of instructions as to the nature of the task
to the user of the handheld device. 13 . The system of
claim 12 wherein on display of the instructions, the
handheld device is configured to receive user inputs
pertaining to the task in response to the displayed
instructions. 14. The system of claim 12 wherein the
handheld device is configured to operate independently
of the central server during activation of the task
operation module.15 . The system of claim 12 wherein
the generation of instructions on the user interface
effects a request for a user to input data pertaining
to their physical condition. 16 . The system of claim
15 wherein the handheld device includes an interface
for measuring blood alcohol levels, the handheld
device being configured to effect a transmittal of
received data pertaining to blood alcohol levels to
the central server on receipt of same. 17 . The system
of claim 16 wherein the central server is configured
on receipt of the data pertaining to blood alcohol
levels to effect a determination as to whether to
terminate the workflow. 18 . The system of claim 3
wherein the learning module is configured to provide
just in time learning to a user so as to assist the
user in performing a task at the time of conducting
the task. 19 . The system of claim 18 wherein the
handheld device is configured to monitor user
interaction with the learning module and to provide
data representative of that interaction to the central
server. 20. A distributed workflow system having at
least one workflow comprising individual tasks
allocated to two or more remote users, the distributed
workflow system being configured to prevent execution
of a task by a user in the absence of an authorization
resultant from a completion of an earlier task in the
workflow by another user. 2 1. The system of claim 20
including a centrally located management module
executable on a networked computing device, the
management module configured to effect control of the
allocation of task to each of the remote users. 22.
The system of claim 2 1 wherein each of the remote
users are associated with a handheld computing device
and the system is configured to effect data
communications between the management module and the
handheld devices to effect control of the workflow.
23. The system of claim 2 1 wherein the management
module is configured to locally store an
identification of how tasks within the workflow have
beenallocated and to effect a monitoring of completion
of those tasks by associated respective users. 24. The
system of claim 23 wherein the management module is
configured to store a hierarchy of tasks within the
workflow. 25. The system of claim 24 wherein the
hierarchy is based on a sequential allocation of
tasks. 26. A computer implemented method of managing a
workflow within a distributed computing environment,
the method including: a . Defining a workflow, b.
Distributing specific tasks within the defined
workflow to distributed entities, the distribution
effecting a storage on a handheld computing device
associated with individual ones of the distributed
entities of data pertaining to respective specific
tasks, c . Effecting an activation of an initial task
by providing a data communication to an identified
entity responsible for that specific task, d .
Monitoring for completion of that task and on
determining completion of that task effecting
activation of a second subsequent task by another of
the distributed entities. 27. The method of claim 26
including a providing, to selected ones of the
distributed entities, of information pertaining to the
task allocated to that entity. 28. The method of claim
27 wherein the information pertains to a learning
module which is packaged as an executable file which
is locally runnable on the handheld device of the
entity. 29. The method of claim 26 including a
creation of a performance rating for selected ones of
the distributed entities based on a tracking of their
completion of respective specific tasks. 


