
TRIAZOLE SUBSTITUTED AMINOBENZOPHENONE COMPOUNDS FIELD
OF THE INVENTION The present invention relates to a
novel type of triazole substituted aminobenzophenones
and to their use in therapy. BACKGROUND OF THE
INVENTION Aminobenzophenones are known from the
scientific as well as the patent literature. For
example, WO 98/32730, WO 01/05746, WO 01/05749, WO
01/05751, WO 01/05744 and WO 01/05745 all disclose
compounds with the common core structure wherein the
phenyl ring C is substituted by amine derivatives.
Moreover, WO 01/42189 and WO 02/076447 disclose
compounds with a similar structure, but with no
nitrogen substituent in phenyl ring C. Finally, WO
01/90074 and WO 02/083622 disclose compounds where the
phenyl rings A and C respectively are replaced by
heterocycles. The compounds disclosed in these patent
application are indicated to be inhibitors of
interleukin l b (IL-l b) and tumour necrosis factor a
(TNF-a) secretion in vitro, which makes the compounds
potentially useful in the treatment of inflammatory
diseases where the production of cytokines is involved
in the pathogenesis. Allegedly, aminobenzophenones
exert their effect by inhibiting the p38 MAP kinase,
which in turn inhibits the production of IL-l b and
TNF-a. The preparation of structurally related
aminobenzophenones useful as dyes for textiles is
disclosed in Man-Made Text. India (1987), 30(6),
275-6, Man-Made Text. India (1986), 29(5), 224-30, and
Man-Made Text. India (1985), 28(11), 425, 427-9, 431.
SUMMARY OF THE INVENTION It has surprisingly been
found that novel triazole substituted
aminobenzophenone derivatives are potent inhibitors of
interleukin l b (IL-l b) and tumour necrosis factor a
(TNF-a) secretion in vitro and in vivo, suggesting
their utility in the treatment and/orprevention of
inflammatory diseases and other conditions where the
secretion and modulation of proinflammatory cytokines
is involved in the pathogenesis. It has been found
that triazole substituted aminobenzophenone
derivatives of the present invention exert their
anti-inflammatory effect by inhibiting or
downregulating MAP kinases, more specifically the p38
MAP kinase, a stress-activated protein which is ah
important element of the signal transduction pathway
leading to the production of proinflammatory
cytokines. The triazole substituted aminobenzophenone
derivatives of the present invention may furthermore
be useful in the treatment of cancer or ophthalmic
diseases or conditions. Accordingly, the present
invention relates to a compound of general formula Ia
or Ib Ia Ib wherein Ri is methyl, chloro, bromo, or
methoxy; R2 is chloro or methyl; R3 represents
Ci-6alkyl, C2-6alkenyl, C2-6alkynyl, Ci
-6hydroxyalkyl, Ci_6haloalkyl, Ci - 6alkoxy, Ci
-6alkoxycarbonyl, Ci-6amino, ureido, thioureido,
C1-6alkylcarbonyloxy, Ci - 6alkylcarbonyl, Ci
-6alkoxycarbonyloxy, Ci-6alkoxysulfonyloxy, d
.6alkoxycarbamoyl, or Ci- aminocarbonyl,each of which
is optionally substituted with one or more, same or
different substituents selected from the group
consisting of halogen, hydroxy, mercapto,
trifluoromethyl, cyano, carboxy, CONH2, nitro, oxo,
-S(O) 2NH2, Ci-4alkyl, C2-4alkenyl, C2-4alkynyl, Ci-
4hydroxyalkyl, d -6haloalkyl, Ci -4alkoxy,
C1-4alkoxycarbonyl, ureido, thioureido, Ci -
4alkylcarbonyloxy, Ci-4alkoxycarbonyloxy,
Ci-4alkoxysulfonyloxy, Ci-4alkoxycarbamoyl,
C^aminocarbonyl, Ci -4alkylthio, C3-6cycloalkyl,
C3-6cycloalkenyl, amino, imino, Ci- 4aminosulfonyl,
Ci-4arhinocarbonyloxy, Ci-4alkylsulfonylamino, Ci
-4alkoxyimino, Ci - 4alkylcarbonylamino, Ci
-4alkylsulfonyl, Ci -6heteroaryl,
Ci-eheterocycloalkyl, or C2. 6heterocycloalkenyl,
wherein said Ci-4alkyl, C2-4alkenyl, C2-4alkynyl,
Ci-4hydroxyalkyl, Ci-6haloalkyl, Ci - 4alkoxy,
C1-4alkoxycarbonyl, ureido, thioureido, Ci
-4alkylcarbonyloxy, Ci - 4alkoxycarbonyloxy, Ci
-4alkoxysulfonyloxy, Ci -4alkoxycarbamoyl,
Ci-4aminocarbonyl, C - 4alkylthio, C3-6cycloalkyl,
C3-6cycloalkenyl, amino, imino, Ci -4aminosulfonyl, Ci
- 4aminocarbonyloxy, Ci-4alkylsulfonylamino, Ci
-4alkoxyimino, Ci -4alkylcarbonylamino, Ci -
4alkylsulfonyl, Ci -6heteroaryl, Ci-gheterocycloalkyl,
or C2-6heterocycloalkenyl, are optionally further
substituted with one or more, same or different
substituents selected from the group consisting of
halogen, hydroxy, -NH2, mercapto, trifluoromethyl,
cyano, carboxy, CONH2, nitro, oxo, -S(O) 2NH2,
C1-4alkyl, or Ci - 4hydroxyalkyl, or R3 represents
hydrogen, hydroxy, or carboxy; 4, -S, Re, 7/ and R8
independently of each other represent hydrogen,
halogen, -NH2, hydroxy, trifluoromethyl, methoxy,
ethoxy, cyano, acetyl, acetamido, methyl, or ethyl;
provided that the compound is not
[4-(2-aminophenyl)amino)-2-chlorophenyl]-[2-
methyl-5-[l-[2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl]-l
H-l,2,3-triazol-4-yl]-phenyl]- methanone or
[4-[(2-aminophenyl)amino]-2-chlorophenyl]-[5-[l-(2-hyd
roxyethyl)-lHl,
2,3-triazol-4-yl]-2-methylphenyl]-methanone; or a
pharmaceutically acceptable salt, solvate, or ester
thereof. In another aspect, the invention relates to a
pharmaceutical composition comprising a compound of
formula Ia or Ib or a pharmaceutically acceptable
salt, solvate, or ester thereof together with a
pharmaceutically acceptable excipient or vehicle.I n a
further aspect, the invention relates to a method of
preventing, treating or ameliorating inflammatory
diseases or conditions, or ophthalmic diseases or
conditions, the method comprising administering to a
patient in need thereof an effective amount of a
compound of formula Ia or Ib. I n a further aspect,
the invention relates to a method of treating or
ameliorating cancer, the method comprising
administering to a patient in need thereof an
effective amount of a compound of formula Ia or Ib. In
a still further aspect, the invention relates to the
use of a compound of formula Ia or I b for the
manufacture of a medicament for the prophylaxis,
treatment or amelioration of inflammatory diseases or
conditions, or ophthalmic diseases or conditions. I n
a still further aspect, the invention relates to the
use of a compound of formula Ia or I b for the
manufacture of a medicament for the treatment or
amelioration of cancer. DETAILED DESCRIPTION OF THE
INVENTION Definitions I n the present context, the
term "alkyl" is intended to indicate the radical
obtained when one hydrogen atom is removed from a
hydrocarbon. Said alkyl comprises 1-6, preferably 1-4,
such as 2-3, carbon atoms. The term includes the
subclasses normal alkyl (n-alkyl), secondary and
tertiary alkyl, such as methyl, ethyl, -propyl,
isopropyl, -butyl, isobutyl, sec. -butyl, tert.
-butyl, pentyl, isopentyl, hexyl and isohexyl. The
term "cycloalkyl" is intended to indicate a saturated
cycloalkane radical, comprising 3-6 carbon atoms, such
as 4-5 carbon atoms, e.g. cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl. The term "cycloalkenyl"
is intended to indicate mono-, or di- unsaturated
non-aromatic cyclic hydrocarbonsradicals, comprising
3-6 carbon atoms, such as 4-5 carbon atoms, e.g.
cyclopropenyl, cyclobutenyl, cyclopentenyl, or
cyclohexenyl. The term "heteroaryl" is intended to
include radicals of heterocyclic aromatic rings,
comprising 1-4 heteroatoms (selected from O, S and N)
and 1-6 carbon atoms, such as 1-3 heteroatoms and 1-6
carbon atoms, such as 1-2 heteroatoms and 1-5
carbonatoms, such as 1-2 heteroatoms and 2-4 carbon
atoms, in particular 5- or 6-membered rings with 1-4
heteroatoms or 1-2 heteroatoms selected from O, S and
N, e.g. pyridyl, tetrazolyl, thiazolyl, imidazolyl,
pyrazolyl, oxazolyl, oxadiazolyl, thiophenyl, 1,2,4-
triazolyl, isoxazolyl, pyrrolidinyl, thienyl,
pyrazinyl, pyrimidinyl, [l,2,3]triazolyl, or
isothiazolyl. The term "heterocycloalkyl" is intended
to indicate a cycloalkyl radical as defined above, in
particular 5- or 6-membered rings, including
polycyclic radicals, comprising 1-4 heteroatoms,
preferably 1-3 heteroatoms, selected from O, N, or S,
e.g. tetrahydropyranyl, morpholine, imidazolidinyl,
dioxolanyl or piperidinyl. The term
"heterocycloalkenyl" is intended to indicate a
cycloalkenyl radical as defined above, including
polycyclic radicals, comprising 1-4 heteroatoms,
preferably 1-3 heteroatoms, selected from O, N, or S,
e.g. 1,6-dihydropyridinyl, 4,5-dihydro-lH-
[l,2,4]-triazolyl, 4,5-dihydro-oxazolyl,
1-H-pyrazolyl, or 4,5-dihydro-isoxazolyl. The term
"alkenyl" is intended to indicate a mono-, di-, or
triunsaturated hydrocarbon radical comprising 2-6
carbon atoms, in particular 2-4 carbon atoms, such as
2-3 carbon atoms, e.g. ethenyl, allyl, propenyl,
butenyl, pentenyl, or hexenyl. The term "alkynyl" is
intended to indicate an hydrocarbon radical comprising
1-5 C-C triple bonds, e.g. 2 or 3 triple bonds, and
2-6 carbon atoms, the alkane chain typically
comprising 2-5 carbon atoms, in particular 2-4 carbon
atoms, such as 2-3 carbon atoms, e.g. ethynyl,
propynyl, butynyl, pentynyl, or hexynyl. The term
"halogen" is intended to indicate a substituent form
the 7th main group of the periodic table, preferably
fluoro, chloro and bromo. The term "hydroxyalkyl" is
intended to indicate an alkyl radical as defined
above, wherein one or more hydrogen atoms are replaced
by hydroxy. The term "haloalkyl" is intended to
indicate an alkyl radical as defined above, wherein
one or more hydrogen atoms are replaced by halogen,
same or different, such as bromo, iodo, chloro and/or
fluoro.The term "amino" is intended to indicate a
radical of the formula -NR2, wherein each R
independently represents hydrogen, alkyl, alkenyl, or
cycloalkyl, as indicate above, e.g. -NH2, methylamino,
diethylamino, cyclohexylamino, tert-butylamino, or
ethylamino. The term "imino" is intended to indicate a
radical of the formula =N-R, wherein R represents
hydrogen or alkyl as indicated above. The term
"alkoxy" is intended to indicate a radical of the
formula -OR, wherein R is alkyl or alkenyl as
indicated above, e.g. methoxy, ethoxy, n-propoxy,
isopropoxy, butoxy, etc. The term "alkylthio" is
intended to indicate a radical of the formula -S-R,
wherein R is alkyl as indicated above. The term
"alkoxycarbonyl" is intended to indicate a radical of
the formula -C(O)-O-R, wherein R is alkyl as indicated
above, e.g. methoxycarbonyl, ethoxycarbonyl,
npropoxycarbonyl, isopropoxycarbonyl, etc. The term
"alkylcarbonyloxy" is intended to indicate a radical
of the formula -0-C(O)-R, wherein R is alkyl as
indicated above, e.g. methylcarbonyloxy, or
ethylcarbonyloxy. The term "alkoxycarbonyloxy" is
intended to indicate a radical of the formula -0-C(O)-
0-R, wherein R is alkyl as indicated above. The term
"alkylcarbonyl" is intended to indicate a radical of
the formula "-C(O)-R, wherein R is alkyl as indicated
above, e.g. acetyl. The term "ureido" is intended to
indicate a radical of the formula "-NR'-C(O)-NH-R,
wherein R' is hydrogen or alkyl as indicated above,
and R is hydrogen, alkyl, alkenyl, alkynyl, or
cycloalkyl as indicated above, e.g. -NH-C(O)-NH2,
methylureido, ethylureido, te/t-butylureido,
cyclohexylureido, methylthioureido, isopropylureido,
or npropylureido. The term "thioureido" is intended to
indicate a radical of the formula "-NR'-C(S)-NH-R,
wherein R' is hydrogen or alkyl as indicated above,
and R is hydrogen, alkyl, or cycloalkyl as indicated
above, e.g. -NH-C(S)-NH2.The term "alkoxysulfonyloxy"
is intended to represent a radical of the formula -OS(
O)2-O-R, wherein R is alkyl as indicated above. The
term "aminosulfonyl" is intended to indicate a radical
of the formula -S(O) 2-NR2, wherein each R
independently represents hydrogen, or alkyl as
indicated above. The term "aminocarbonyloxy" is
intended to indicate a radical of the formula -NR'-
C(O)-O-R, wherein R' is hydrogen or alkyl as indicated
above, and R is alkyl as indicated above, e.g.
aminocarbonyl-tert-butoxy. The term "alky
sulfonylamino" is intended to indicate a radical of
the formula -NR'- S(O)2-R, wherein R is alkyl as
indicated above, and R' is hydrogen or alkyl as
indicated above, e.g. methylsulfonylamino. The term
"alkoxyimino" intended to indicate a radical of the
formula =N-O-R, wherein R is hydrogen or alkyl as
indicated above, e.g. methoxyimino. The term
"alkoxycarbamoyl" intended to indicate a radical of
the formula -C(O)NR'-OR, wherein R' is hydrogen or
alkyl as indicated above, and R is alkyl as indicated
above. The term "aminocarbonyl" is intended to
indicate a radical of the formula -C(O)-NR' 2/ wherein
each R' is independently hydrogen, alkyl, or alkenyl
as indicated above, e.g. carbamoyl,
methylaminocarbonyl, ethylaminocarbonyl,
propylaminocarbonyl, or butylaminocarbonyl. The term
"alkylcarbonylamino" is intended to indicate a radical
of the formula -NR'- C(O)-R, wherein R' is hydrogen or
alkyl as indicated above, and R is alkyl as indicated
above, e.g. acetylamino. The term "pharmaceutically
acceptable salt" is intended to indicate salts
prepared by reacting a compound of formula I with a
suitable inorganic or organic acid, such as
hydrochloric, hydrobromic, hydroiodic, sulfuric,
nitric, phosphoric, formic, acetic, 2,2-
dichloroaetic, adipic, ascorbic, L-aspartic,
L-glutamic, galactaric, lactic, maleic, L-malic,
phthalic, citric, propionic, benzoic, glutaric,
gluconic, D-glucuronic, methanesulfonic, salicylic,
succinic, malonic, tartaric, benzenesulfonic,
ethane-l,2-disulfonic, 2-hydroxyethanesulfonic acid,
toluenesulfonic, sulfamic or fumaric acid.
Pharmaceutically acceptable salts of compounds of
formula I may also be prepared by reaction with a
suitable base such as sodium hydroxide, potassium
hydroxide, magnesium hydroxide, calcium hydroxide,
ammonia, or suitable non-toxic amines, such as lower
alkylamines, for example triethylamine, hydroxy-lower
alkylamines, for example 2- hydroxyethylamine,
bis-(2-hydroxyethyl)-amine, cycloalkylamines, for
example dicyclohexylamine, or benzylamines, for
example N,N'-dibenzylethylenediamine, and
dibenzylamine, or L-arginine or L-lysine. The term
"solvate" is intended to indicate a species formed by
interaction between a compound, e.g. a compound of
formula I , and a solvent, e.g. alcohol, glycerol or
water, wherein said species are in a solid form. When
water is the solvent, said species is referred to as a
hydrate. The term "pharmaceutically acceptable ester"
is intended to indicate easily hydrolysable esters
such as alkanoyloxyalkyl, aralkanoyloxyalkyl,
aroyloxyalkyl, e.g. acetoxymethyl, pivaloyloxymethyl,
benzoyloxymethyl esters and the corresponding
l'-oxyethyl derivatives, or alkoxycarbonyloxyalkyl
esters, e.g. methoxycarbonyloxymethyl esters and
ethoxycarbonyloxymethyl esters and the corresponding
l'-oxyethyl derivatives, or lactonyl esters, e.g.
phthalidyl esters, or dialkylaminoalkyl esters, e.g.
dimethylaminoethyl esters. Easily hydrolysable esters
include in vivo hydrolysable esters of the compounds
of formula I . Such esters may be prepared by
conventional methods known to persons skilled in the
art, such as method disclosed in GB patent No. 1 490
852 incorporated herein by reference. The term
compound I , or a compound of formula I includes both
compound Ia and Ib. "p38 MAP kinase" is a
stress-activated protein kinase existing in several
isoforms (p38 a, p38b, p38b2, p38g and p38d) . The p38
MAP kinase is activated by different stimuli including
heat, chemical, osmotic, pH and oxidative stress,
growth factor withdrawal, high or low glucose and
ultraviolet radiation. p38 is also stimulated by
agents that mediate the initial physiological response
to injury, infection and inflammation, such as LPS and
pro-inflammatory cytokines IL-l b, TNF-a, FasL, CD40L
and TGF-b. Like other MAP kinases, p38 is
phosphorylated by kinases, including MKK3, MEK6 and
MKK6, on a threonine and tyrosine in an activation
loop (Thr-Xaa-Tyr) close to the ATP and substrate
binding site. In turn, p38 phosphorylates and
activates theserine-threonine protein kinases MAPKAP
kinase-2, MAPKAP kinase-3, MAPKAP kinase- 5, MNK-I and
MSK-I. It has been established that activation of p38
regulates cytokine biosynthesis in many cell types
either directly by phosphorylating and activating
transcription factors involved in the expression of
cytokines or indirectly, e.g. by phosphorylating MSK-I
which, when activated, activates the transcription
factor CREB. It has also been shown that certain
pyridinyl imidazoles, e.g. SB203580, which inhibit
p38, inhibit the production of IL-l b and TNF- a from
LPS-treated human monocytes. It has therefore been
concluded that p38 constitutes a potentially highly
interesting target for the development of
anti-inflammatory compounds (cf. JC Lee et al.,
Immunopharmacology 47, 2000, pp. 185-201 and
references reviewed therein; PR Young, "Specific
Inhibitors of p38 MAP kinase" in Signaling Networks
and Cell Cycle Control: The Molecular Basis of Cancer
and Other Diseases, JS Gutkind (Ed.), Humana Press,
Inc., Totowa, NJ, and references reviewed therein).
There are several reports on p38 MAP kinase and
inflammatory cytokines in relation to cell growth and
apoptosis, such as tumor proliferation and metastasis.
Though the exact mechanism of p38 MAP kinase mediated
cell growth regulation is not known, it is believed
that p38MAP kinase constitutes a potentially highly
interesting target for the development of anti cancer
drugs (S Nakada et al., Anticancer Research 21(1A),
2001, pp. 167-171 and references cited therein; C
Denkert et al., Cancer Letters 195(1), 2003 p.p.
101-109 and references cited therein). Compounds of
formula Ia or I b may comprise asymmetrically
substituted (chiral) carbon atoms and carbon-carbon
double bonds which may give rise to the existence of
isomeric forms, e.g. enantiomers, diastereomers and
geometric isomers. The present invention relates to
all such isomers, either in pure form or as mixtures
thereof. Pure stereoisomeric forms of the compounds
and the intermediates of this invention may be
obtained by the application of procedures known in the
art. Diastereomers may be separated by physical
separation methods such as selective crystallization
and chromatographic techniques, e. g. liquid
chromatography using chiral stationary phases.
Enantiomers may be separated from each other by the
selective crystallization of their diastereomeric
salts with optically active acids. Alternatively,
enantiomers may be separated by chromatographic
techniques using chiral stationary phases. Said pure
stereoisomeric forms may also be derived from the
corresponding pure stereoisomeric forms of the
appropriate starting materials, provided that the
reaction occurs stereoselective^ or
stereospecifically. Preferably, if a specific
stereoisomer is desired, said compound will be
synthesized by stereoselective or stereospecific
methods ofpreparation. These methods will
advantageously employ chiral pure starting materials.
Likewise, pure geometric isomers may be obtained from
the corresponding pure geometric isomers of the
appropriate starting materials. A mixture of geometric
isomers will typically exhibit different physical
properties, and they may thus be separated by standard
chromatographic techniques well-known in the art. 



A triazole moiety can be considered as an isoster of
an amide, but without being susceptible towards
hydrolytic cleavage by amidase-like enzymes. Compounds
of formula Ia or I b are therefore believed to be more
metabolically stable than their corresponding amide
derivatives. Preferred embodiments of the compound of
formula Ia and Ib In a presently preferred embodiment
of the compounds of formula Ia or Ib, R3 represents Ci
-6alkyl, C2-6alkenyl, C2-6alkynyl, Ci.6hydroxyalkyl,
Ci -6alkoxycarbonyl, Ci. 6alkylcarbonyl, ureido, or
Ci-6aminocarbonyl, each of which are optionally
substituted with one or more, same or different
substituents selected from the group consisting of
halogen, hydroxy, mercapto, trifluoromethyl, cyano,
carboxy, CONH2, nitro, oxo, -S(O) 2NH2, Ci-4alkyl,
C2-4alkenyl, C2. 4alkynyl, Ci.4hydroxyalkyl,
Ci-4alkoxy, Ci -4alkoxycarbonyl, ureido, thioureido,
Ci - 4alkylcarbonyloxy, C1-4alkoxycarbonyloxy, Ci
-4alkoxysulfonyloxy, Ci -4alkoxycarbamoyl, Ci
-4aminocarbonyl, Ci-4alkylthio, C3.6cycloalkyl,
C3-6cycloalkenyl, amino, imino, Ci - 4aminosulfonyl,
Ci.4aminocarbonyloxy, Ci-4alkylsulfonylamino,
C1-4alkoxyimino, Ci- 4alkylcarbonylamino, d
-4alkylsulfonyl, Ci -6heteroaryl, d -
heterocycloalkyl, or C2- 6heterocycloalkenyl, the last
27 of which are optionally further substituted with
one or more, same or different substituents selected
from the group consisting of halogen, hydroxy, -NH2,
mercapto, trifluoromethyl, cyano, carboxy, CONH2,
nitro, oxo, -S(O) 2NH2, Ci -4alkyl, or
Ci-4hydroxyalkyl, or R3 represents hydrogen, hydroxy,
or carboxy; provided that the compound is not
[4-(2-Amino-phenylamino)-2-chloro-phenyl]-(2-methyl-5-
{l-[2-(tetrahydro-pyran-2- yloxy)-ethyl]- IH-[1,
2,3]triazol-4-yl}-phenyl)-methanone, or
[4-(2-Amino-phenylamino)-2-chloro-phenyl]-{5-[l-(2-hyd
roxy-ethyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone.In a
further presently preferred embodiment of the comunds
of formula Ia or Ib, R4, R5, R6, R7, and R8
independently of each other represent hydrogen,
halogen, hydroxy, trifluoromethyl, methoxy, ethoxy,
methyl, or ethyl. In another embodiment of the present
invention, R5, R6, and R7, independently of each other
represent hydrogen, halogen, -NH2, hydroxy,
trifluoromethyl, methoxy, ethoxy, cyano, acetyl,
acetamido, methyl, or ethyl, and R4 and R8
independently of each other represent hydrogen,
halogen, hydroxy, trifluoromethyl, methoxy, ethoxy,
cyano, acetyl, acetamido, methyl, or ethyl. In yet
another embodiment of the compounds of formula Ia or
Ib, R4, R5, R6, R , and R8 independently of each other
represent hydrogen, fluoro, or chloro. In yet another
embodiment of the compounds of formula Ia or Ib, at
least three of R4, R5 R / R7/ or R8 represent
hydrogen. In a further presently preferred embodiment
of the compounds of formula Ia or Ib, R5, R7, and R8
represent hydrogen. In a further presently preferred
embodiment of the compounds of formula Ia or Ib, R5,
R6, R7, and R8 represent hydrogen. In a further
presently preferred embodiment of the compounds of
formula Ia or Ib, R4, R5, R7, and R8 represent
hydrogen. In yet another embodiment of the compounds
of formula Ia or Ib, R4, R7, and R8, or R6, R7, and
R8, or R4, R6, R7, and R8, or R4, R6, and R8, or R4,
R6, and R7 represent hydrogen. In a further presently
preferred embodiment of the compounds of formula Ia or
Ib, Ri is methyl and R2 is chloro. In a further
presently preferred embodiment of the compounds of
formula Ia or Ib, R3 represents Ci -4alkyl,
Ci-4alkenyl, or Ci -4hydroxyalkyl, each of which are
optionally substituted with one or more, same or
different substituents selected from the
groupconsisting of halogen, hydroxy, mercapto, -NH2,
carboxy, CONH2, nitro, oxo, - S(O)2NH2,
Ci-2hydroxyalkyl, Ci-2alkoxy, Ci-2alkoxycarbonyl,
Ci.2ureido, Ci-2thioureido, C1-2alkylcarbonyloxy, Ci
-2alkoxycarbonyloxy, Ci-2alkoxysulfonyloxy, Ci -
2alkoxycarbamoyl, Ci -2aminocarbonyl, Ci-2alkylthio,
Ci-2amino, Ci -2imino, C . 2aminosulfonyl,
Ci-2aminocarbonyloxy, Ci-2alkylsulfonylamino,
C1-2alkoxyimino, Ci- 2alkylcarbonylamino,
Ci-2alkylsulfonyl, C2-5heteroaryl,
C2-5heterocycloalkyl, C3- 5heterocycloalkenyl, the
last 22 of which are optionally further substituted
with one or more, same or different substituents
selected from the group consisting of hydroxy, -NH2,
carboxy, CONH2, oxo, or d -3alkyl, provided that the
compound is not
[4-(2-Amino-phenylamino)-2-chloro-phenyl]-(2-methyl-5-
{l-[2-(tetrahydro-pyran-2-
yloxy)-ethyl]-lH-[l,2,3]triazol-4-yl}-phenyl)-methanon
e, or
[4-(2-Amino-phenylamino)-2-chloro-phenyl]-{5-[l-(2-hyd
roxy-ethyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone. In a
further preferred embodiment of the compounds of
formula Ia or Ib, R3 represents Ci -3alkyl,
Ci.3alkenyl or C1-3 hydroxyalkyl, each of which are
optionally substituted with one or more, same or
different substituents selected from the group
consisting of hydroxy, -NH2, carboxy, chloro, CONH2,
oxo, -S(O) 2NH2, d -2hydroxyalkyl, Ci -2alkoxy,
C1-2alkoxycarbonyl, C0-2ureido, C1-2aminocarbonyl, Ci
-2amino, C1-2alkylsulfonylamino, C2-5heterocycloalkyl,
the last 8 of which are optionally further substituted
with one or more, same or different substituents
selected from the group consisting of hydroxy or Ci
-2alkyl, provided that the compound is not
[4-(2-Amino-phenylamino)-2-chloro-phenyl]-(2-methyl-5-
{l-[2-(tetrahydro-pyran-2-
yloxy)-ethyl]-lH-[l,2,3]triazol-4-yl}-phenyl)-methanon
e, or
[4-(2-Amino-phenylamino)-2-chloro-phenyl]--(5-[l-(2-hy
droxy-ethyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone. In a
further preferred embodiment of the compounds of
formula Ia or Ib, R3 represents methyl, ethyl, propyl,
propenyl, all of which are substituted with one, two,
three, or four, same or different substituents
selected from the group consisting of hydroxy, CONH2,
oxo, diethylamino, ethylaminocarbonyl, methyl,
hydroxymethyl, pyrrolidinyl, morpholinyl, chloro,
H2N-C(O)-NH-, methoxycarbonyl, methoxy, -NH2,
ethoxycarbonyl, ethoxy, methylsulfonylamino, -S(O)
2NH2 tetrahydropyranyl, [l,3]-dioxolanyl,ethylamino,
piperazinyl, the latter four optionally substituted
with one, two, three, or four, same or different
substituents selected from the group consisting of
methyl or ethyl. In a further preferred embodiment of
the compounds of formula Ia or Ib, R3 is 2-
hydroxyethyl, 3-hydroxypropyl, carbamoylmethyl,
2,3-dihydroxypropyl, 2- (methylsulfonylamino)ethyl,
sulfonylaminopropyl, 2,2-dimethyl-[l,3]dioxolan-4-
ylmethyl, 2-(tetrahydro-pyran-2-yloxy)-ethyl,
3-(tetrahydro-pyran-2-yloxy)-propyl,
ethoxycarbonylmethyl, carboxymethyl,
ethylaminocarbonylmethyl, (2-hydroxy-l,ldimethyl-
ethyl)aminocarbonylmethyl, 1-pyrrolidin-l-yl-ethanone,
l-morpholin-4-ylethanone, 2-chloroethyl,
1-hydroxy-l-methyl-ethyl, acetyl,
1-amino-l-methyl-ethyl, methoxycarbonyl, carboxy,
hydroxymethyl, 3-hydroxy-propenyl, 2-amino-ethyl,
methylurea, 2-morpholin-4-yl-ethyl,
(4-methyl-piperazin-l-yl)-ethyl, 2-diethylaminoethyl,
2-(2-hydroxy-ethylamino)-ethyl, propylaminoethyl, or
diethylamine. Specific examples of compounds of
formula I may be selected from the group consisting of
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-(2-meth
yl-5-{l-[2-(tetrahydro-pyran-
2-yloxy)-ethyl]-lH-[l,2,3]triazol-4-yl}-phenyl)-methan
one (compound 101),
t2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[l-(
2-hydroxy-ethyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone
(compound 102),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-(2-meth
yl-5-{l-[3-(tetrahydro-pyran-
2-yloxy)-propyl]-lH-[l,2,3]triazol-4-yl}-phenyl)-metha
none (compound 103),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[l-(
3-hydroxy-propyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone
(compound 104),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[l-(
2,2-dimethyl-[l,3]dioxolan-4-
ylmethyl)-lH-[l,2,3]triazol-4-yl]-2-methyl-phenyl}-met
hanone (compound 105),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[l-(
2,3-dihydroxy-propyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone
(compound 106),
2-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}- [l,2,3]triazol-l-yl)-acetamide
(compound 107),
3-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}-
[l,2,3]triazol-l-yl)-propane-l-sulfonic acid amide
(compound 108),
N-[2-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benz
oyl]-4-methyl-phenyl}-
[l,2,3]triazol-l-yl)-ethyl]-methanesulfonamide
(compound
109),(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benz
oyl]-4-methyl-phenyl}- [l,2,3]triazol-l-yl)-acetic
acid ethyl ester (compound 110),
(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-
4-methyl-phenyl}- [l,2,3]triazol-l-yl)-acetic acid
(compound 111),
2-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}-
[l,2,3]triazol-l-yl)-N-ethyl-acetamide (compound 112),
2-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}-
[l,2,3]triazol-l-yl)-N-(2-hydroxy-l,l-dimethyl-ethyl)-
acetamide (compound 113),
2-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}-
[l,2,3]triazol-l-yl)-l-pyrrolidin-l-yl-ethanone
(compound 114),
2-(4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}-
[l,2,3]triazol-l-yl)-l-morpholin-4-yl-ethanone
(compound 115),
[2-Chloro-4-(4-trifluoromethyl-phenylamino)-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 116),
(2-Chloro-4-o-tolylamino-phenyl)-{5-[4-(2-hydroxy-ethy
l)-[l,2,3]triazol-l-yl]-2- methyl-phenyl}-methanone
(compound 117),
[2-Chloro-4-(2-chloro-4-fluoro-phenylamino)-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 118),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-(2-meth
oxy-5-{l-[2-(tetrahydropyran-
2-yloxy)-ethyl]-lH-[l,2,3]triazol-4-yl}-phenyl)-methan
one (compound 119),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[l-(
2-hydroxy-ethyl)-lH-
,[l,2,3]triazol-4-yl]-2-methoxy-phenyl}-methanone
(compound 120),
[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-(2-methyl-5
-{l-[2-(tetrahydro-pyran-2-
yloxy)-ethyl]-lH-[l,2,3]triazol-4-yl}-phenyl)-methanon
e (compound 121),
[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-{5-[l-(2-hy
droxy-ethyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone
(compound 122),
[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-{5-[l-(2,2-
dimethyl-[l,3]dioxolan-4-
ylmethyl)-lH-[l,2,3]triazol-4-yl]-2-methyl-phenyl}-rne
thanone (compound 123),
[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-{5-[l-(2,3-
dihydroxy-propyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone
(compound 124),
2-(4-{3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyl]-4-
methyl-phenyl}-[l,2,3]triazoll- yl)-acetamide
(compound 125),
[2-chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[l-(
2-chloro-ethyl)-lH-
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-methanone
(compound 126)
[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-{5-[4-(2-hy
droxy-ethyl)-[l,2,3]triazol-lyl]-
2-methyl-phenyl}-methanone (compound
127),[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 128),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[4-(
l-hydroxy-l-methyl-ethyl)- [ l /
2,3]triazol-l-yl]-2-methyl-phenyl}-methanone (compound
129),
l-(l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl
]-4-methyl-phenyl}-lH- [l,2,3]triazol-4-yl)-ethanone
(compound 130),
{5-[4-(l-Amino-l-methyl-ethyl)-[l,2,3]triazol-l-yl]-2-
methyl-phenyl}-[2-chloro-4-
(2,4-difluoro-phenylamino)-phenyl]-methanone (compound
131),
l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4
-methyl-phenyl}-lH- [l,2,3]triazole-4-carboxylic acid
methyl ester (compound 132),
l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4
-methyl-phenyl}-lH- [l,2,3]triazole-4-carboxylic acid
(compound 133),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-[5-(4-h
ydroxymethyl-[l,2,3]triazol-lyl)-
2-methyl-phenyl]-methanone (compound 134),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[4-(
3-hydroxy-propenyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 135),
{5-[4-(2-Amino-ethyl)-[l,2,3]triazol-l-yl]-2-methyl-ph
enyl}-[2-chloro-4-(2,4-difluorophenylamino)-
phenyl]-methanone (compound 136),
(l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-
4-methyl-phenyl}-lH- [l,2,3]triazol-4-ylmethyl)-urea
(compound 137),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{2-meth
yl-5-[4-(2-morpholin-4-ylethyl)-[
l,2,3]triazol-l-yl]-phenyl}-methanone (compound 138),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-(2-meth
yl-5-{4-[2-(4-methylpiperazin-
l-yl)-ethyl]-[l,2,3]triazol-l-yl}-phenyl)-methanone
(compound 139),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[4-(
2-diethylamino-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 140),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-(5-{4-[
2-(2-hydroxy-ethylamino)-
ethyl]-[l,2,3]triazol-l-yl}-2-methyl-phenyl)-methanone
(compound 141),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{2-meth
yl-5-[4-(2-propylaminoethyl)-[
l,2,3]triazol-l-yl]-phenyl}-methanone (compound 142),
[2-Chloro-4-(4-fluoro-2-methyl-phenylamino)-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 143),
[2-Chloro-4-(2-methoxy-phenylamino)-phenyl]-{5-[4-(2-h
ydroxy-ethyl)-[l,2,3]triazoll-
yl]-2-methyl-phenyl}-methanone (compound 144),
[2-Chloro-4-(4-chloro-2-methyl-phenylamino)-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound
145),[2-Chloro-4-(4-methoxy-phenylamino)-phenyl]-{5-[4
-(2-hydroxy-ethyl)-[l,2,3]triazoll-
yl]-2-methyl-phenyl}-methanone (compound 146),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{5-[4-(
2-ethylamino-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-nnethanone
(compound 147),
[4-(2,4-Difluoro-phenylamino)-2-methyl-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 148),
[4-(3-Chloro-4-fluoro-phenylamino)-2-methyl-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 149),
{5-[4-(2-Hydroxy-ethyl)-[l,2,3]triazol-l-yl]-2-methyl-
phenyl}-(2-methyl-4- phenylamino-phenyl)-methanone
(compound 150),
l-[3-(4-{5-[4-(2-Hydroxy-ethyl)-[l,2,3]triazol-l-yl]-2
-methyl-benzoyl}-3-methylphenylamino)-
phenyl]-ethanone (compound 151),
3-(4-{5-[4-(2-Hydroxy-ethyl)-[l,2,3]triazol-l-yl]-2-me
thyl-benzoyl}-3-methylphenylamino)- benzonitrile
(compound 152),
{5-[4-(2-Hydroxy-ethyl)-[l,2,3]triazol-l-yl]-2-methyl-
phenyl}-[2-methyl-4-(3-
trifluoromethyl-phenylamino)-phenyl]-methanone
(compound 153),
[4-(3,4-Difluoro-phenylamino)-2-methyl-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 154),
[4-(3,4-Dimethyl-phenylamino)-2-methyl-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 155),
[4-(3-Chloro-2-methyl-phenylamino)-2-methyl-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 156),
[4-(3,4-Dichloro-phenylamino)-2-methyl-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 157),
N-[3-(4-{5-[4-(2-Hydroxy-ethyl)-[l,2,3]triazol-l-yl]-2
-methyl-benzoyl}-3-methylphenylamino)-
phenyl]-acetamide (compound 158),
[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-{2-chlo
ro-5-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-phenyl}-methanone (compound 159),
[2-Chloro-4-(3-fluoro-phenylamino)-phenyl]-{5-[4-(2-hy
droxy-ethyl)-[l,2,3]triazol-lyl]-
2-methyl-phenyl}-methanone (compound 160),
[2-Chloro-4-(3-chloro-phenylamino)-phenyl]-<5-[4-(2-hy
droxy-ethyl)-[l,2,3]triazol-lyl]-
2-methyl-phenyl}-methanone (compound 161),
(2-Chloro-4-m-tolylamino-phenyl)-{5-[4-(2-hydroxy-ethy
l)-[l,2,3]triazol-l-yl]-2- methyl-phenyl}-methanone
(compound 162),
[2-Chloro-4-(3-methoxy-phenylamino)-phenyl]-{5-[4-(2-h
ydroxy-ethyl)-[l,2,3]triazoll-
yl]-2-methyl-phenyl}-methanone (compound
163),[2-Chloro-4-(2,3-dichloro-phenylamino)-phenyl]-{5
-[4-(2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 164),
[2-Chloro-4-(3,5-dimethyl-phenylamino)-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 165),
[2-Chloro-4-(2,5-difluoro-phenylamino)-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 166), and
[2-Chloro-4-(3,5-difluoro-phenylamino)-phenyl]-{5-[4-(
2-hydroxy-ethyl)-
[l,2,3]triazol-l-yl]-2-methyl-phenyl}-methanone
(compound 167). In yet another embodiment of the
present invention of the compounds of formula Ia, at
least one of R5, R6, R7, or R8 is not hydrogen when R4
is -NH2, or at least one of R4, R5, R6, or R7 is not
hydrogen when R8 is -NH 2. Methods of preparation The
compounds of the present invention may be prepared in
a number of ways well known to those skilled in the
art of organic synthesis. The compounds of the present
invention may be synthesised using the methods
outlined below, together with methods known in the art
of synthetic organic chemistry, or variations thereof
as appreciated by those skilled in the art. Preferred
methods include, but are not limited to, those
described below. The compounds of formula Ia and Ib
may be prepared using the reactions and techniques
described in this section. The reactions are performed
in solvents that are appropriate with respect to the
reagents and materials employed and that are suitable
for the transformations being effected. Also, in the
synthetic methods described below, it is to be
understood that all proposed reaction conditions,
including choice of solvent, 



reaction atmosphere, reaction temperature, duration of
experiment and work-up procedures, are chosen to be
conditions of standard for that reaction, which should
be readily recognised by one skilled in the art. It is
understood by one skilled in the art of organic
synthesis, that the functionality present on various
positions of the molecules used as the starting
compounds or intermediates in the syntheses, must be
compatible with the reagents and reactions proposed.
Not all compounds of formula I falling into a given
class may be compatible with some of the reaction
conditions required in some of the methods described.
Such restrictions of substituents or functional groups
which are compatible with the reaction conditions will
be readily apparent to one skilled in the art and
alternative methods can be used.Compounds according to
the present invention may be prepared by a process
comprising coupling of an terminal alkyne of formula
Ha with an azide of formula HIa to give a compound of
formula Ia, as shown in Scheme 1; or similarly by a
process comprising coupling of an azide of formula Hb
with an terminal alkyne of formula HIb yo give a
compound of formula Ib , as shown in Scheme 1; where
R1 , R2 , R3, R4, R5, R6 , R7 and Rg are as defined
above; except that any substituents or functional
groups which are potentially reactive in the coupling
reaction may be protected before the coupling reaction
is performed, and the protective groups removed
subsequently. Ib or Ib FGI Ib FGI: Functional group
interconversion R\, R2, R'3, R'4, R'5, R'5, R'6, R'7
and R'8 stands for R1, R2, R3, R4, R5, R6, R7 and R8
respectively or any suitable FG (functional group)
which may be transformed to R1, R2, R3, R4, R5, R6, R7
and R8 Scheme 1 The above coupling reaction is carried
out by using a method for the formation of 1,4
disubstituted triazoles well known to one skilled in
the art of organic synthesis (see e.g. WO 03/101972,
Angew. Chem Int. Ed. 2002, 41, No.14, JOC 2002, 67,
3057-3064, and references cited therein). A preferred
method is the copper(I) catalysed method which
comprises coupling of an azide with an terminal alkyne
at room temperature or higher (e.g. up t o 80 0C).
Different copper sources may be used in the process,
non-limiting examples of which are Cu(I)I , Cu(I)Br,
Cu(I)CI, Cu(I)OAc and Cu(O). A presently preferred
source is Cu(II)SO 4-5H2O in the presence of a
suitable reducing agent like sodium ascorbate.
Theamount of Cu source used in this catalytic process
is typically in the range 0.1 to 10 % by mole relative
to the amount of the alkyne or azide used. The
reaction is typically performed at low temperatures
(e.g. 25 0C) in solvents such as methanol, ethanol,
te/t-butanol, 1,4-dioxane, acetonitrile,
dimethylsulfoxide (DMSO), acetone,
L/,L/-dimethylformamide (DMF), L/-methylpyrrolidinone
(NMP) or tetrahydrofuran (THF). When Cu(II)SO 4-SH2O
in the presence of a reducing agent is used as the
catalytic system, a minor amount of water (2-40%, v/v)
is typically added to the reaction. The above coupling
may also be performed non-catalytically (without Cu)
but thermally, simply by heating. However, this
process may also lead to 1,5-disubstituted triazoles.
Compounds according to the present invention of the
general formula Ha may be prepared by several methods
known to those skilled in the art of organic
synthesis. One useful sequence is shown in Scheme 2.
The key step comprises the coupling of an iodide of
general formula IV with ethynyltrimethylsilane to
afford a compound of general formula III. The coupling
is typically performed in the presence of a catalytic
amount of a palladium(O) source, e.g. pd2(dba) 3; a
catalytic amount of a cupper(I) salt, e.g
cupper(I)iodide; and a ligand, e.g.
triphenylphosphine, to stabilise the catalytic system.
The reaction is well described in the literature, also
called as Sonogashira reaction (see for example:
Sonogashira, K. In Metal- Catalyzed Reactions,
Diederich, F.,Stang, PJ. , Eds.; Wiley-VCH: New York,
1998). The protected compound III may then be
deprotected to the corresponding terminal acetylene of
general formula Ha by treatment with e.g. K2CO3 in
methanol at RT. The iodide of the general formula IV
may be prepared by a standard diazotation of the amine
with the general formula V followed by treatment of
the formed diazonium salt with potassium iodide (see
preparation 5 as a non-limiting example for generally
applicable experimental details).The amine of the
general formula V may be formed by a reduction of the
nitro compound of general formula VI using standard
reducing agents. Examples of such reducing agents
presently include, but are not limited to, stannous
chloride dihydrate, hydrogen, ammonium formiate or
hydrazine hydrate and a catalytic amount of palladium
on carbon. The azide of the general formula lib may be
prepared from the amine of the general formula V by
treatment of trifluoromethansulfonyl azide in the
presence of a catalytic amount of copper salt,
e.g.copper(II) sulphate pentahydrate as described in
the literature, for example by Liu, Q.; Yitzhak, T.;
Org. Lett. 2003, 5, 2571-2572. FGI: Functional group
interconversion F 1, R'2, R'3, R , R'5, R'5, R'6, R'7
and R'8 stands for R1, R2, R3, R4, R5, R6, R7 and R8
respectively or any suitable FG (functional group)
which may be transformed to R1, R2, R3, R4, R5, R6, R7
and R8 Scheme 2 Compounds according to the present
invention of the general formula VI may be prepared by
several methods known to those skilled in the art of
organic synthesis. One useful sequence is shown in
Scheme 3. The first key step comprises the coupling of
an iodide of the general formula IX with an ester (an
activated acid) of the general formula X to give the
benzophenone of the general formula VII, e.g. by using
methods described for the preparation of other ketones
in J. Am. Chem. Soc. 1973, 95:14, 4763-4765. The
coupling reaction may be achieved by transforming the
iodide IX into a reactive organometallic intermediate,
such as by treatment with /so-propyl magnesium
chloride to afford the corresponding magnesium
derivative. Mixing of the reactive magnesium
derivative with the ester of the general formula X
gives the product of the general formula
VII.Alternatively, the reactive magnesium derivative
may by transmetalated to zinc, by treatment with a
zinc salt, e.g. zinc chloride, or ZnB or Zn , and then
be coupled with the acid halide, such as the acid
chloride of the acid of the general formula XI, in the
presence of a catalytic amount of Pd(O)/ligand system.
Examples of such palladium catalysts include but are
not limited to
tetrakis(triphenylphosphine)palladium(0),
tetrakis(triphenylarsine)palladium(O),
dichlorobis(triphenylphosphine)palladium(II), or
benzylchlorobis(triphenylphosphine)palladium(II).
Alternatively, the organozinc compound is coupled with
the acid halide, such as the acid chloride in the
presence or mediated by an equimolar or
substoichiometric or catalytic amount of a copper (I)
or (II) salts, such as copper(II)acetate or the
soluble complex CuCN-2LiCI or CuCN-2LiBr. The coupling
reaction may typically be performed at room
temperature in inert solvents such as 1,4-dioxane,
toluene, benzene, and tetrahydrofuran under an inert
atmosphere, e.g. under argon or nitrogen. The second
key step comprises the coupling of a bromide of the
general formula VII with an amine of the general
formula VIII to give the aminobenzophenone of the
general formula VI. The coupling reaction is carried
out by using a method for the formation of
diphenylamines well known to one skilled in the art of
organic synthesis. The preferred method is the
palladium catalysed amination method which comprises
coupling of an amine with an arylhalogenide (or
aryltriflate) in the presence of a base, a suitable Pd
source, and a suitable phosphine ligand in an inert
solvent. Different palladium compounds may be used in
the process, non-limiting examples of which are
palladium(II) acetate, palladium(II) chloride,
palladium(II) bromide,
dichlorobis(triphenylphosphine)palladium(II),
tetrakis(triphenyl phosphine) palladium(O),
tris(dibenzylideneacetone)dipalladium(0). The
preferred phosphine ligands include, but are not
limited to, racemic or non-racemic
2,2'-bis(diphenylphosphino)-l,l'-binaphthyl
(hereinafter refered to as BINAP),
tri-o-tolylphosphine, tri-te/t-butylphosphine, 1,1'-
bis(diphenylphosphino)-ferrocene,
bis[(2-diphenylphosphino)phenyl]ether (DPEphos),
2-dicyclohexylphosphanyl-2'-dimethylaminobiphenyl,
2-(di-tertbutylphosphino) biphenyl and
9,9-dimethyl-4,6-bis(diphenylphosphino)xanthene
(Xantphos). The amount of palladium and ligand used in
this catalytic process may be typically in the range
0.1 to 10 % by mole relative to the amount of the
aromatic halide (or triflate) used. Especially
sodium-te/t-butoxide (NaOt-Bu) and caesium carbonate
(CS2CO3) have proven to be preferred bases in this
process, but other bases may be used as well. The
reaction is typically performed at elevated
temperatures (80-120 0C)in inert solvents such as
1,4-dioxane, toluene, benzene, and tetrahydrofuran
under an inert atmosphere, e.g. argon or nitrogen. The
thioesters of the general formula X may for example be
prepared from the acid of the general formula XI by
treatment with 2,2'-dithiopyridine in the presence of
triphenylphosphine (see e.g. preparation 1 for
generally applicable non-liting experimental details),
such as described in Tetrahedron Letters Vol. 22,
No.46, pp. 4647-4650, 1981. Other general methods for
the preparation of the thioesters of general formula X
can be for example be found in Tetrahedron Letters
No.31, pp. 2875- 2878, 1979 and Org. Letters 2003, VoI
5, No. 10, pp 1633-1635 and references cited therein.
Coupling FGI: Functional group interconversion R\,
R'2, R'3, R'4, R'5, R'5, R'6, R'7 and R'8 stands for
R1, R2, R3, R4, R5, R6, R7 and R8 respectively or any
suitable FG (functional group) which may be
transformed to R1, R2, R3, R4, R5, R6, R7 and R8
Scheme 3 Compounds according to the present invention
may in special cases be prepared by a simple
functional group interconversion (FGI), meaning a
standard process, known t o those skilled in the art
of organic synthesis, where a functional group in
compounds with the general formula I or I ' is
transformed into a different functional group in one
or more synthetic steps, leading to a new compound
with the general formula I . Examplesof such processes
include, but are not limited to, hydrolysis of an
ester to give an acid under basic conditions,
deprotection of a methylether to give a phenol by
treatment with e.g. borontribromide (BB^), and e.g.
catalytic hydrogenation of an olefin to give a
saturated hydrocarbon. Non limiting examples of such
transformations are described in "Comprehensive
Organic Transformations", by R. C. Larock, VCH 1989
and references cited therein, which are hereby
incorporated as reference and in general procedures.
Especially, the use of general protective groups in
one or more synthetic steps may be convenient in the
synthesis of compounds with the general formula I .
Examples of such general protective groups include,
but are not limited to, methyl, ethyl, te/t-butyl or
benzyl esters as protective groups of an hydroxy
group; tetrahydropyranyl- or silylethers as protective
groups of an hydroxy group or terminal alkyne. As
shown in Scheme 1, 2 and 3 each intermediate compound
may be transformed by an FGI process as described
above to give new compounds with the same general
formula (e.g. an hydroxy group may be protected as an
tert-butyl-dimethyl-silyl ether). This is only to
illustrate the flexibility in the synthesis, and in
general the described sequence of processes is only
one of many possible strategies for the synthesis of
compounds of the present invention. That is, it may be
more advantageous in some cases to alter the sequence
of the processes described above. The described
sequence of processes is not considered as being
limiting of the preparation of compounds of the
present invention of general formula Ia or Ib, and
alteration of the reaction sequence may be an
alternative for those skilled in the art of organic
synthesis. Readily available intermediates may serve
as starting point for the synthesis of various series
of compounds covered by the general formula Ia and Ib.
The synthesis of various aminobenzophenones and
general methods useful in for the synthesis of said
intermediates and the benzophenones of the present
invention can for example be found in WO 98/32730, WO
01/05744, WO 01/05746, WO 01/05749, WO 01/05751, WO
01/05745, WO 01/42189, WO 01/90074, WO 02/083622, WO
03/018535, WO 02/076447, and WO 04/056762, and
references cited therein, all of which are hereby
incorporated as references. Pharmaceutical
compositions In another aspect, the invention relates
to a pharmaceutical composition comprising, as an
active component, a compound of formula Ia or Ib
together with a pharmaceutically acceptable excipient,
carrier or vehicle. Furthermore, the invention relates
to the use ofa compound of formula Ia or Ib for the
preparation of a medicament for the prevention,
treatment or amelioration of inflammatory diseases or
conditions. Pharmaceutical compositions of the
invention may be in unit dosage form such as tablets,
pills, capsules, powders, granules, elixirs, syrups,
emulsions, ampoules, suppositories or parenteral
solutions or suspensions; for oral, parenteral,
opthalmic, transdermal, intra-articular, topical,
pulmonal, nasal, buccal or rectal administration or in
any other manner appropriate for the formulation of
anti-inflammatory compounds and in accordance with
accepted practices such as those disclosed in
Remington: The Science and Practice of Pharmacy. 19th
Ed., Mack Publishing Company, 1995. I n the
composition of the invention, the active component may
be present in an amount of from about 0.01 to about
99%, such as 0.1% to about 10 % by weight of the
composition. For oral administration in the form of a
tablet or capsule, a compound of formula I may
suitably be combined with an oral, non-toxic,
pharmaceutically acceptable carrier such as ethanol,
glycerol, water or the like. Furthermore, suitable
binders, lubricants, disintegrating agents, flavouring
agents and colourants may be added to the mixture, as
appropriate. Suitable binders include, e.g., lactose,
glucose, starch, gelatin, acacia gum, tragacanth gum,
sodium alginate, carboxymethylcellulose, polyethylene
glycol, waxes or the like. Lubricants include, e.g.,
sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride or
the like. Disintegrating agents include, e.g., starch,
methyl cellulose, agar, bentonite, xanthan gum or the
like. Additional excipients for capsules include
macrogols or lipids. For the preparation of solid
compositions such as tablets, the active compound of
formula I is mixed with one or more excipients, such
as the ones described above, and other pharmaceutical
diluents such as water to make a solid preformulation
composition containing a homogenous mixture of a
compound of formula I . The term "homogenous" is
understood to mean that the compound of formula I is
dispersed evenly throughout the composition so that
the composition may readily be subdivided into equally
effective unit dosage forms such as tablets or
capsules. The preformulation composition may then be
subdivided into unit dosage forms containing from
about 0.05 to about 1000 mg, in particular from about
0.1 to about 500 mg, of the active compound of the
invention.Liquid formulations for either oral or
parenteral administration of the compound of the
invention include, e.g., aqueous solutions, syrups,
aqueous or oil suspensions and emulsion with edible
oils such as cottonseed oil, sesame oil, coconut oil
or peanut oil. Suitable dispersing or suspending
agents for aqueous suspensions include synthetic or
natural gums such as tragacanth, alginate, acacia,
dextran, sodium carboxymethylcellulose, gelatin,
methylcellulose or polyvinylpyrolidone. For parenteral
administration, e.g. intramuscular, intraperitoneal,
subcutaneous or intravenous injection or infusion, the
pharmaceutical composition preferably comprises a
compound of formula I dissolved or solubilised in an
appropriate, pharmaceutically acceptable solvent. For
parenteral administration, the composition of the
invention may include a sterile aqueous or non-aqueous
solvent, in particular water, isotonic saline,
isotonic glucose solution, buffer solution or other
solvent conventionally used for parenteral
administration of therapeutically active substances.
The composition may be sterilised by, for instance,
filtration through a bacteria-retaining filter,
addition of a sterilising agent to the composition,
irradiation of the composition, or heating the
composition. Alternatively, the compound of the
invention may be provided as a sterile, solid
preparation, e.g. a freeze-dried powder, which is
dissolved in sterile solvent immediately prior to use.
The composition intended for parenteral administration
may additionally comprise conventional additives such
as stabilisers, buffers or preservatives, e.g.
antioxidants such as methylhydroxybenzoate or the
like. Compositions for rectal administration may be in
the form of a suppository incorpor ating the active
ingredient and a carrier such as cocoa butter, or in
the form of an enema. Compositions suitable for
intra-articular administration may be in the form of a
sterile aqueous preparation of the active ingredient
which may be in microcrystalline form, for example, in
the form of an aqueous microcrystalline suspension.
Liposomal formula tions or biodegradable polymer
systems may also be used to present the active in
gredient for both intra-articular and ophthalmic
administration. Compositions suitable for topical
administration, including ophthalmic treatment,
include liquid or semi-liquid preparations such as
liniments, lotions, gels, applicants,oil-in-water or
water-in-oil emulsions such as creams, ointments or
pastes; or solutions or suspensions such as drops. For
topical administration, the compound of formula I may
typically be present in an amount of from 0.01 to 20%
by weight of the composition, such as 0.1% to about 10
%, but may also be present in an amount of up to about
50% of the composition. Compositions for ophthalmic
treatment may preferably additionally contain a
cyclodextrin. Compositions suitable for administration
to the nasal or buccal cavity or for inhalation
include powder, self-propelling and spray
formulations, such as aerosols and atomizers. Such
compositions may comprise a compound of formula I in
an amount of 0.01-20%, e.g. 2%, by weight of the
composition. The composition may additionally comprise
one or more other active components conventionally
used in the treatment of various inflammatory diseases
and conditions. Examples of such additional active
components may be selected from the group consisting
of glucocorticoids, vitamin D and vitamin D analogues,
antihistamines, platelet activating factor (PAF)
antagonists, anticholinergic agents, methylxanthines,
b- adrenergic agents, COX-2 inhibitors, salicylates,
indomethacin, flufenamate, naproxen, timegadine, gold
salts, penicillamine, serum cholesterol lowering
agents, retinoids, zinc salts and
salicylazosulfapyridine. In a further aspect, the
invention relates to a method of treating inflammatory
diseases 



or conditions, or ophthalmic diseases or conditions,
or cancer, the method comprising administering, to a
patient in need thereof, an effective amount of a
compound of formula I . A suitable dosage of the
compound of the invention will depend, inter alia, on
the age and condition of the patient, the severity of
the disease to be treated and other factors well known
to the practising physician. The compound may be
administered either orally, parenterally or topically
according to different dosing schedules, e.g. daily or
with weekly intervals. I n general a single dose will
be in the range from 0.01 to 400 mg/kg body weight.
The compound may be administered as a bolus (i.e. the
entire daily dosis is administered at once) or in
divided doses two or more times a day.Inflammatory
diseases or conditions contemplated for treatment with
the present compounds are inflammatory diseases where
modulation of cytokine expression and secretion may be
mediated by MAP kinases such as the p38 MAP kinase as
discussed above. Examples of inflammatory diseases or
conditions believed to be mediated by the p38 MAP
kinase are selected from the group consisting of
asthma, arthritis, including rheumatoid arthritis and
spondylarthritis, gout, atherosclerosis, inflammatory
bowel diease, Crohn's disease, neurological
inflammations, inflammatory eye diseases,
proliferative and inflammatory skin disorders, such as
psoriasis, atopic dermatitis and acne vulgaris,
uveitis, sepsis, septic shock and osteoporosis. The
treatment may additionally involve administration of
one or more other anti inflammatory active components
such as glucocorticoids, vitamin D and vitamin D
analogues, antihistamines, platelet activating factor
(PAF) antagonists, anticholinergic agents,
methylxanthines, b-adrenergic agents, COX-2
inhibitors, salicylates, indomethacin, flufenamate,
naproxen, timegadine, gold salts, penicillamine, serum
cholesterol lowering agents, retinoids, zinc salts and
salazosulfapyridine. The administration of a compound
of the present invention and another anti-inflammatory
component may be either concomitantly or sequentially.
Ophthalmic diseases or conditions contemplated for
treatment with the present compounds include the
ophthalmic disease or condition is non-infectious
(e.g. allergic) conjunctivitis, iritis, keratitis,
uveitis, scleritis, episcleritis, sympathetic
ophthalmitis, blepharitis or keratoconjunctivitis
sicca. Pharmacological methods To study the effect of
compounds of the present invention in vitro, the
inhibition of ILl b and TNF-a secretion was determined
using the following procedure: Cytokine production was
measured in the media from lipopolysaccharide (LPS)
stimulated peripheral blood mononuclear cells. The
mononuclear cells were isolated from human peripheral
blood by Lymphoprep(r) (Nycomed, Norway) fractionation
and suspended in RPMI 1640 (growth medium) with foetal
calf serum (FCS, 2%), at a concentration of 5 x 105
cells/ml. The cells were incubated in 24-well tissue
culture plates in 1 ml aliquots. Test compounds were
dissolved in dimethylsulfoxide (DMSO, 10 mM) and were
diluted with the medium. Compounds were added to the
cells for 30 minutes, then LPS (1 mg/ml final
concentration) was added. The plates were incubatedfor
18 hours, and the concentration of IL-l b and TNF-a in
the medium was determined by enzyme-linked
immunosorbent assays. The median inhibitory
concentrations (IC 0 ) of the compounds were
calculated. The results are shown in Table 1. Table 1.
Inhibition of cytokines production in vitro by
compounds of the present invention.Ref. comp. a:
(4-(2-aminophenylamino)-2-chloro-2'-methylbenzophenone
, Compound 156 disclosed in WO 98/32730. Ref. comp. b:
2'-[3-Chloro-4-(2-methylbenzoyl)phenylamino]octananili
de, Compound 102 disclosed in WO 01/05746. Ref. comp.
c: 1-Acetoxymethyl L/-[2-[3-chloro-4-(2-
methylbenzoyl)phenylamino]phenyl]carbamate, Compound
109 disclosed in WO 01/05749. Ref. comp. d:
l-Ethyl-3-[2-[3-chloro-4-(2-methylbenzoyl)phenylamino]
-5-fluorophenyl] urea, Compound 114 disclosed in WO
01/05751. Ref. comp. e: 2,2,2-Trifluoro-
L/-[2-[3-chloro-4-(2-methylbenzoyl)phenylamino]-5-
fluoro-phenyl]acetamide, Compound 102 disclosed in WO
01/05745. Ref. comp. f :
2-Chloro-4-(3-fluoro-2-methyl-phenylamino)-2'-methylbe
nzophenone, Compound 131 disclosed in WO 01/42189.
These results show that compounds of the present
invention are highly potent inhibitors of the
production of IL-l b, TNF-a and show a surprisingly
higher cytokine inhibitory activity than the reference
compounds, thus making them potentially useful in the
treatment of inflammatory diseases.Furthermore, the
novel aminobenzophenone derivatives may have
surprisingly favourable pharmacokinetic properties
such as absorption and metabolic stability. P38a MAP
kinase assay Cell culture COS-I cells (derived from
African green monkey kidney fibroblast-like cell
containing wild-type T antigen under control of the
SV40 promotor) were obtained from ATCC (ATCC no.
CRL-1650) and grown in growth medium (DMEM without
phenolred, 10% FCS, 2 mM L-glutamine, IOOU penicillin
and 100 mg streptomycin/ml) at 37C with 5% CO2. The
cells were passaged twice a week by trypsination
(0.25% trypsin, 1 mM EDTA in PBS) and were split 1:
10. The medium was changed every second or third day.
The cell line was regularly tested with the Mycoplasma
PCR Primer Set (Stratagene) and found to be free of
Mycoplasma. Tissue culture media, FCS, L-glutamine and
penicilin and streptomycin are from Bribco BRL,
Gaithersburg, MD, USA. Transient expression of COS-I
cells On day one COS-I cells were seeded in 143 cm2
petridish with a density of 2cl 04celler/cm 2 in
growth medium. At day 2 the cells were co-transfected
with 5 mg (total) of experimental plasmid DNA,
expressing the FLAG-p38a and FLAG-MKKd(EE). The
plasmids were introduced into the COS-I cells in
serum-free medium using DOTAP(tm)
(Boehringer-Mannheim, Mannheim, Germany). Plasmid DNA
was prepared and purified using the QIAGEN
EndoToxin-free Maxiprep-500 kit (Hilden, Germany).
Briefly, DNA and DOTAP(tm) were mixed for exactly 15
min. at 370C in the CO2 incubator. The
transfection-mixture was hereafter transferred to a
15-ml falcon-tube and transfectionmedium (DMEM with
L-Glutamine and Pen./Strep, but without serum) was
added to the transfection-mixture, followed by
addition to the cell-monolayer. After 4 hours of
incubation with DOTAP(tm) and plasmids, the medium
containing double amount of serum was added to the
cells bringing the final concentration of serum up to
10%. The cells were then incubated for 24 hours before
kinase reaction. Immunoprecipita tion After 24 hrs of
incubation the reaction was stopped by putting the
petri dish on an icebath. The medium was aspirated,
and the cell monolayer was washed once in ice-cold PBS
(137 mM NaCI, 1.5 mM KH2PO4, 2.7 mM KCI, 8.1 mM
Na2HPO4-2H2O), and hereafter solubilised for 10 min.
in 1.5 ml lysis buffer (50 mM HEPES, pH 7.5, 150 mM
NaCI, 10 mM EDTA, 10 mM Na4P2O7, 100 mM NaF, 2 mM
Na3VO4 ,1% Triton-X-100,Pefabloc 500 mM, Leupeptin 10
mg/ ml, Aprotinin 10 mg/ ml) was added. The
cellmonolayer was scraped by a rubber-policeman, and
transferred to an Eppendorf tube. The solubilised
cells were clarified by centrifugation at 10.000 cg
for 10 min. at 4C. The supernatant was transferred to
50 ml prewashed Protein G Sepharose beads in HNTbuffer
(30 mM HEPES, pH 7.5, 30 mM NaCI, 0.1% Triton X-100)
and were incubated with 2 mg/sample of monoclonal
anti-FLAG(tm) M2 antibody (raised against the
FLAGepitope, NH -Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-COOH)
for 1 hour at room temperature. The anti-FLAG M2
monoclonal antibody was obtained from Sigma (cat. no.
F-3165). Approx. 60 mg protein of clarified cell
lysate were added to the preadsorbed anti-FLAG(tm)
antibodies on Protein G Sepharose beads and incubated
for 90 min. at 40C in a blood sample mixer. After the
immunoprecipitation period the Sepharose beads were
washed twice in lysis buffer and twice in a kinase
reaction buffer (25 mM HEPES pH 7.5, 10 mM magnesium
acetate, 50mM ATP). Incubation of the compounds with
purified p38 a kinase The pre-washed
immunoprecipitated anti-FLAG-p38 adsorbed on Protein G
Sepharose beads was washed twice in lxkinase-buffer
(25 mM HEPES pH 7.5, 10 mM magnesium acetate, 50mM
ATP), and the supernatant was aspirated. The compounds
were diluted in I x kinase buffer at the appropriate
concentration. The compounds were added to the washed
immunoprecipitated and activated FLAG-p38 adsorbed on
the Protein G Sepharose beads for 30 min. at 3O0C in a
volume of 100 ml . Every 10 min. the Eppendorf tubes
were tapped to ensure that the beads and the compounds
were in the solution. After 30 min. incubation, the
beads were spun down and the supernatant was
aspirated. p38 a MAP Kinase Reaction The kinase
reaction was started by adding 1 mg GST-ATF-2
substrate (Santa Cruz, LaJoIIa, CA, USA, cat. no.
sc-4114) together with 2 mCi g-32P-ATP in I x
kinase-buffer per sample. The reaction was allowed to
proceed for 30 min. at 3O0C, and it was stopped by
adding 40 ml of 2cSDS-sample buffer to the kinase
reaction. The samples were boiled, spinned down, and
resolved on a 15% SDS-PAGE. The dried SDS-PAGE gel was
exposed to a Phospho-Imager screen and the radioactive
PHAS-I bands were quantified by the STORM860
Phospho-Imager (Molecular Dynamics, Sunnyvale, CA,
USA) using the ImageQuaNT software. I n this assay,
Compound 102 was found to be a potent p38 MAP kinase
inhibitor.In vivo screening model of LPS induced TNF-a
response in mice To study the effect of compounds of
the present invention in vivo, an in vivo screening
model of LPS induced TNF-a response in mice was set up
as follows: Groups of 6 mice (C3H/HeN, female, about 8
weeks (20 g), Bomholtgaard) were dosed with test
compounds in suspension vehicle 1 hour prior to LPS
administration (LPS from E. coli 055:B5, L-4005,
Sigma). At time 0, the mice were dosed ip with 1.0 mg
LPS/kg. After anesthetization with Hypnorm/Dormicum,
the mice were bled from the periorbital venous plexus
80-90 minutes after LPS administration. The blood
samples were sampled in EDTA stabilised tubes and
centrifuged at 4000 rpm for 10 minutes at 40C. The
plasma level of TNF-a was analysed by ELISA. Compound
156 of WO 98/32730 was used as reference compound. The
plasma level of TNF-a was determined using a sandwich
ELISA. Microtiter plates were coated with a monoclonal
antibody against mouse TNF-a, washed and blocked with
a casein buffer. Samples of mouse TNF-a recombinant
standards were added to the wells of the microtiter
plates and incubated. All standards were tested in
triplicate, all plasma samples in single. After sample
and standard incubation, the plates were washed and
incubated with biotinylated polyclonal secondary
antibody against mouse TNF-a and washed. Enzyme
conjugate was added to all wells and incubated.
Substrate was added and the enzyme/substrate reaction
stopped after 15 minutes at room temperature with I M
H2SO4. The colour development (OD) was measured at 450
nm on an ELISA reader and the background OD at 620 nm
was subtracted. Experiments were approved if the group
treated with the reference compound showed a
significant inhibition (p<0.05) of the TNF-a response
compared to the LPS treated control group. The results
of the tested compounds are indicated as a percentage
inhibition compared to an LPS treated control group.
Compounds were tested at 1 mg/kg (p.o.). The
Mann-Whitney test was used to compare drug treated
groups to the LPS treated control group (p<0.05). The
results are shown in Table 3.Table 3. In vivo
inhibition of LPS induced TNF-a roduct ion in % 1 Ref.
comp. a:
(4-(2-aminophenylamino)-2-chloro-2'-methylbenzophenone
, Compound 156 disclosed in WO 98/32730 (tested at 10
mg/kg i.p.). The results show that compounds of the
present invention surprisingly show an improved
biological activity in vivo with respect to inhibition
of LPS induced TNF-a production in mice compared to
the reference compound, thus making them potentially
useful in the treatment of inflammatory diseases. The
invention is described in further detail in the
following non-liting examples which are not in any way
intended to limit the scope of the invention as
claimed. EXAMPLES ;nereAll melting points are
uncorrected. For 1H nuclear magnetic resonance (NMR)
spectra (300 MHz) and 1 3C NMR (75.6 MHz) chemical
shift values (d) (in ppm) are quoted, unless otherwise
specified; for deuteriochloroform solutions relative
to internal tetramethylsilane (d = 0.00) or chloroform
(d = 7.26) or deuteriochloroform (d = 76.81 for 1 3C
NMR) standard. The value of a multiplet, either
defined (doublet (d), triplet (t), quartet (q)) or not
(m) at the approximate mid point is given unless a
range is quoted. All organic solvents used were
anhydrous. Chromatography was performed on silica gel
using the flash technique. Appropriate mixtures of
ethyl acetate, dichloromethane, methanol, and
petroleum ether (40-60) were used as eluents unless
otherwise noted. The following abbreviations have been
used: aq. aqueous dba Dibenzylideneacetone DCM
Dichloromethane DMAP 4-Dimethylaminopyridine DMF
/V,L/-Dimethylformamide DIEA Ethyl diisopropyl amine
EDCI l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride EtOAc Ethyl acetate FDPP
Diphenyl-phosphinic acid pentafluorophenyl ester h
Hour(s) HATU O-(7-Azabenzotriazol-l-yl)- L// L// L/'/
L/'- tetramethyluronium-hexafluorophosphate min
Minutes NMP L/-methylmorpholine NMR Nuclear magnetic
resonance rac-BINAP Racemic
2,2'-bis(diphenylphosphino)-l,l'-binaphtyl RT Room
temperature TBAF Tetra-n-butylammonium fluoride TEA
Triethylamine TFA Trifluoroacetic acid THF
Tetrahydrofuran THP Tetrahyd ropy ran TIPSCI
Triisopropylsilyl chloride V VolumeTable 4.
Exemplified compounds of general formula
IDetermination of Neutrophil Gelatinase-Associated
Lipocalin (NGAL) as a Diagnostic Marker for Renal
Disorders This application is a non-provisional of
U.S. provisional applications Serial No. 60/637,503,
filed 20 December, 2004, and 60/719,307, filed 21
September 2005, which are hereby incorporated by
reference in their entirety. Field of the invention
The present invention relates to methods for diagnosis
and monitoring of human disease by means of
measurement in a bodily fluid of human neutrophil
gelatinase-associated lipocalin (NGAL) , the abnormal
concentration of which is indicative of a disease or
group of diseases, in this instance disorders of the
kidney resulting in decreased renal function,
including those caused by ischemic injury (due to
impaired blood supply to the kidney) or exposure to
nephrotoxic agents or rejection of a transplanted
kidney. The methods of the present invention are
particularly useful for the early detection of the
renal response to ischemic injury, the clinical or
pathologic consequences of which are typically acute
renal failure (ARF) , acute tubular necrosis (ATN) or
acute tubulo-interstitial nephropathy (ATIN) , and can
also be used to monitor the course of renal disorders
including the response to therapeutic measures .
Background of the Invention The detection of renal
ischemic injury that may result in ARF, ATN or ATIN
has hitherto depended on clinical signs, such as
oliguria and fluid retention,combined with the results
of chemical tests on blood and urine showing a low
sodium excretion, raised and rising levels of
creatinine and urea in the blood and, if measured, a
low creatinine clearance. These signs are indicative
of the presence of the established condition. Various
urinary markers of renal tubular damage have also been
analyzed. Of these, alpha 1-microglobulin, beta 2-
microglobulin (Penders and Delanghe JR, 2004) and N -
acetyl-beta-D-glucosaminidase (NAG) (Kotanko et al .,
2000) are elevated in cases of established ATN, but
may only appear 4 or 5 days after the ischemic or
toxic insult in experimental animals. Kidney injury
molecule-1 (KIM-I) is also elevated in the urine of
patients with ATN, but the time course, though
probably early, has not been established in human
patients (Han et al ., 2002) . Cysteine rich protein
61 (CYR61) peaks in the urine at 6 to 9 hours after
ischemic injury in experimental animals (Muramatsu et
al ., 2002). However, levels in humans are still
unknown. Other markers that have been studied include
clusterin (Aulitzky et al ., 1992) and lipocalintype
prostaglandin D synthase (L-PGDS) (Tsuchida et al .,
2004); their usefulness for the early diagnosis or 



prediction of ATN is still unclear. As a result of the
generally slow time course of appearance of these
marker molecules in urine after exposure of the kidney
to ischemia or nephrotoxic agents, they have not
entered into general use to diagnose early or
impending renal disorders resulting from these
insults. Neutrophil gelatinase-associated lipocalin
(NGAL) is also known as neutrophil lipocalin (NL; HNL
in the case of human neutrophil lipocalin), lipocalin
2 (LCN2), 25- kDa alpha 2-microglobulin-related
protein (in the rat) or 24P3 (in the mouse) . In the
rat, it has also beenreferred to as neu-related
lipocalin (NRL) , as its gene is overexpressed in
mammary tumors initiated by the neu (HER2/c-erbB-2)
oncogene (Stoesz and Gould, 1995) . NGAL is a 25-kDa
glycoprotein first isolated from the granules of
polymorphonuclear leukocytes (Triebel et al ., 1992;
Kjeldsen et al ., 1993). It contains a disulfide
bridge and forms a proportion of dimers and a smaller
proportion of trimers . It is associated with 92-kDa
human neutrophil type IV collagenase, also called
matrix metalloproteinase 9 (MMP- 9 ) or gelatinase B ,
either as a monomer forming a complex of apparent kDa
115, (Monier et al ., 2000; Yan et al ., 2001) or as a
dimer, forming a complex of apparent kDa 125 (Yan et
al ., 2001). These complexes have been identified in
the urine of patients with a variety of cancers,
including cancers of the prostate, bladder, kidney and
breast. NGAL was initially disclosed as a marker of
neutrophil activation, being released into the blood
when invading microorganisms, in particular pyogenic
bacteria, cause degranulation of the neutrophils and
exocytosis of the granule proteins. As such, the
measurement of elevated levels of NGAL in a plasma or
serum sample from a human is believed to be indicative
of the individual suffering from an inflammation,
especially one caused by a bacterial infection (Venge,
2000; U.S. Patent 6,136,526; PCT application
WO95/29404). In this respect, but in contradiction to
its claimed specific derivation from neutrophils, NGAL
(24P3) was identified as an acute phase protein of
type 1 in the mouse, where expression was mainly
located in the liver during the acute phase response
(Liu and Nilsen-Hamilton, 1995) . US patent
application 2004/0219603 describes the use of NGAL as
a urinary biomarker for detecting the earlyonset of
renal tubular cell injury. However, it is not
described whether or how renal tubular cell injury can
be discriminated from systemic inflammation or
bacterial infection as the cause of the elevated NGAL
level . Summary of the Invention It has now
surprisingly been found that NGAL levels due to renal
injury are generally higher than levels of NGAL that
result from inflammatory, infective or cancerous
conditions that do not affect renal function. This has
allowed the establishment of methods for the diagnosis
and/or monitoring of a renal disorder in a patient
which distinguish renal disorders from other disorders
that do not affect the kidney. By renal disorder is
meant any alteration of function, including the
structural and ultrastructural correlates of that
alteration, either of the kidney as a whole or of one
or more cellular structures of which it is composed,
that goes beyond the regulatory mechanisms which
maintain the normal healthy state. Non-exclusive
examples of such disorders include conditions
associated with renal ischemia such as acute tubular
necrosis (ATN) or acute tubulo-interstitial
nephropathy (ATIN) , and also include acute renal
failure (ARF) or chronic renal failure (CRF) of
whatever cause, acute and chronic glomerulonephritis
of whatever cause, nephropathy due to urinary
obstruction, nephropathy due to hypertension,
nephropathy associated with pre-eclampsia or toxemia
of pregnancy, rejection or recurrent disease of a
transplanted kidney, as well as congenital and
neoplastic diseases of the kidney. Accordingly, the
present invention provides methods for the diagnosis
and/or monitoring of renal injury inhumans, comprising
measuring a level of human neutrophil
gelatinase-associated lipocalin (NGAL) in a sample of
bodily fluid, preferably urine, obtained from the
patient. Elevated levels of NGAL are indicative of
renal injury if they are higher than specified less
elevated levels of NGAL that result from other
disorders that do not necessarily affect renal
function, such as inflammatory or infective conditions
or cancers. Thus, in a first aspect, the invention
relates to a method of diagnosing, monitoring or
determining the likelihood of a renal disorder in a
human being, wherein said method discriminates between
a renal disorder and another condition that does not
affect the kidney, said method comprising the steps of
i ) determining the concentration of human NGAL in a
sample of bodily fluid from the human being, ii)
comparing said concentration with a predetermined
cutoff value, said cutoff value being chosen to
exclude lower concentrations of NGAL associated with
conditions that do not affect the kidney, wherein a
concentration above the cutoff value is indicative of
a renal disorder. Furthermore, the present invention,
in one embodiment, allows the discrimination between
different degrees of renal disorder. Thus, e.g. in one
embodiment, the method of the invention comprises a
further step of comparing said concentration with a
second cutoff value, said second cutoff value being
chosen to exclude lower concentrations of NGAL
associated with a lesser degree of renal disorders
that are unlikely to require treatment by dialysis,
wherein a concentration above the cutoff value is
indicative of a more severe disorder that is likely to
require treatment by dialysis .The analysis of other
marker molecules for renal injury that may result in
ARF, ATN or ATIN has not entered into routine clinical
use, as these other markers appear in the urine too
late in the course of development of the renal
disorder to be useful in alerting the clinician to the
development of the disorder or to guide preventive or
therapeutic measures . This problem has been solved by
the present invention which uses the analysis of NGAL
in human samples such as urine to detect the
development of renal disorders. Animal studies suggest
that this is the earliest marker of renal insult to
appear in the urine, with levels in urine rising
within 2 or 3 hours after the initiation of the
insult. The analysis of urinary NGAL in accordance
with the present invention thus offers a method of
detecting renal injury that may result in ARF, ATN or
ATIN, discriminating it from other disorders, and, if
the rate of progression permits, instituting
appropriate measures to reverse the process . Levels
of NGAL are preferably determined by an immunochemical
method. Examples of such methods include, but are in
no way limited to a sandwich ELISA (enzymelinked
immunosorbent assay) , a lateral flow method, or a
dipstick. Description of the drawings Figure 1
Receiver operating characteristics (ROC) curve for
maximal urinary NGAL values with respect to the
diagnosis of renal affection in 60 adult patients
admitted to a hospital intensive care unit. Only
patients that could be classified from other data as
having or not having renal affection were
included.Figure 2 Receiver operating characteristics
(ROC) curve for maximal plasma NGAL values with
respect to the diagnosis of renal affection in the
same patients as in Figure 1 . Figure 3 Receiver
operating characteristics (ROC) curve for maximal
urinary NGAL values with respect to the diagnosis of
dialysis requirement in 32 adult patients admitted to
a hospital intensive care unit and clinically
diagnosed as having renal affection. Figure 4 Time
course of urinary NGAL and plasma creatinine values in
an elderly male patient operated acutely for rupture
of an abdominal aortic aneurysm. Figure 5 Time course
of urinary NGAL and plasma creatinine values in a
female patient who developed sepsis which did not
affect renal function. The urinary NGAL cutoff level
(329 ng/mL) for the diagnosis of renal affection and
the upper limit of normal for plasma creatinine in
women (0.088 mmol/L) are shown. Detailed Description
of the Invention We have found that concentrations of
human neutrophil gelatinase-associated lipocalin
(NGAL) in samples of human urine are only influenced
moderately by infective or inflammatory states.
However, NGAL levels are markedly elevated in renal
disorders attributed to ischemic injury and the
elevation of NGAL is particularlyhigh in ATN. Further,
we have now found that serum or plasma levels of NGAL
do not necessarily reflect infective or inflammatory
states, and may be raised even when the blood
neutrophil count is extremely low, as may occur in
leukemias or as a consequence of treating leukemia.
There is in fact a close correlation between the
concentration of NGAL in human serum or plasma and the
concentration of NGAL in urine when spot samples of
blood and urine from randomly selected critically ill
patients are analyzed, while there are very poor
correlations of these levels with either the
neutrophil count in peripheral blood or the
concentration of Creactive protein, an acute phase
protein that is commonly used as a marker of
inflammation. Thus, without being bound by a
particular theory, it may be hypothesized that NGAL is
produced by the kidneys in response to ischemia and
other influences capable of stimulating renal NGAL
expression, and is not only released in large amounts
in the urine, but also into the blood, thus
confounding the use of NGAL determinations in serum or
plasma as a marker of inflammation or bacterial
infection as set forth in U.S. Patent 6,13 6,52 6 .
Accordingly, the present invention relates to
measurement of NGAL in a sample of bodily fluid,
preferably human urine from which any neutrophils have
been removed, as a diagnostic marker of renal
disorders, especially those due to renal ischemia or
nephrotoxic agents. In the present invention, for the
concentration of NGAL to be specifically indicative of
renal disorder, it must exceed a cutoff value set to
exclude those lower concentrations of NGAL that may
result from infective or inflammatory states or
carcinomas that do not give rise to renal injury.The
method of the present invention in one embodiment
comprises the steps of measuring the concentration of
human NGAL in a sample of urine, preferably
centrifuged to remove any neutrophils, from the
individual to be diagnosed, and comparing the measured
concentration with a selected cutoff value determined
to exceed those urinary concentrations found in humans
that have no renal disorder, but may either be
apparently healthy or have other disorders including
inflammatory conditions, bacterial infections or
carcinomas. If the measured NGAL concentration exceeds
the cutoff level, this is an indication that the human
has suffered renal injury and may develop or has
developed ARN, ATN or ATIN. The cutoff level below
which the urinary level of NGAL cannot be diagnostic
of renal injury with an acceptable degree of
specificity because such a level can be found in
healthy individuals or those suffering from
inflammatory, infective or cancerous conditions is
preferably a level of 250 ng/mL or more, such a value
between 250 ng/mL and 525 ng/mL, such as 275 ng/mL, or
300 ng/mL, or 325 ng/mL, or 350 ng/mL, or 375 ng/mL,
or 400 ng/mL, or 425 ng/mL, or 450 ng/mL, or 475
ng/mL, or 500 ng/mL. In another embodiment, the cutoff
value used is a value of 1 mg/mL or a higher value.
Preferably, the positive predictive value for the
urinary cutoff value is 80% or more, such as 85% or
more, e.g. 90% or more. Alternatively, or in addition,
the negative predictive value for the urinary cutoff
is preferably 80% or more, such as 85% or more, e.g.
90% or more. In another embodiment, the present
invention comprises the steps of measuring the
concentration of human NGAL in a sample of plasma or
serum from theindividual to be diagnosed, and
comparing the measured concentration with a selected
cutoff value determined to exceed those plasma or
serum concentrations found in humans that have no
renal disorder, but may either be apparently healthy
or have other disorders including inflammatory
conditions, bacterial infections or carcinomas. If the
measured NGAL concentration exceeds the cutoff level,
this is an indication that the human has suffered
renal injury and may develop or has developed AKN, ATN
or ATIN. The cutoff level for the NGAL concentration
in plasma or serum is similar to that for urine and is
preferably a level of 250 ng/mL or more, e.g. 300
ng/mL or a higher value, or a value between 250 ng/mL
and 525 ng/mL, such as 275 ng/mL, or 300 ng/mL, or 325
ng/mL, or 350 ng/mL, or 375 ng/mL, or 400 ng/mL, or
425 ng/mL, or 450 ng/mL, or 475 ng/mL, or 500 ng/mL.
Preferably, the positive predictive value for the
plasma cutoff value is 



80% or more, such as 85% or more, e.g. 90% or more.
Alternatively, or in addition, the negative predictive
value for the plasma cutoff value chosen is preferably
80% or more, such as 85% or more, e.g. 90% or more. A
further aspect of the present invention is that the
method can be used to distinguish severe renal insults
that are likely to require some form of dialysis,
which typically give rise to very high urinary levels
of NGAL, from less severe renal insults that may only
occasionally require dialysis, which typically give
rise to lower elevations of urinary NGAL. Thus, a
second, higher cutoff level, below which the urinary
level of NGAL is not predictive of dialysis
requirement but is diagnostic of a lesser degree of
renal injury, is preferably a level between 1000 ng/mL
and 3000ng/mL, such as 1250 ng/mL, or 1500 ng/mL, or
1750 ng/mL, or 2000 ng/mL, or 2250 ng/mL, or 2500
ng/mL, or 2750 ng/mL. Preferably, the positive
predictive value for the higher cutoff value is 80% or
more, such as 85% or more, e.g. 90% or more.
Alternatively, or in addition, the negative predictive
value for the higher cutoff value is preferably 70% or
more. A further aspect of the present invention is
that the method can be used to detect the onset of
renal affection in a patient who is under observation
and/or treatment for another disease which may or may
not itself be associated with an elevation in bodily
fluid levels of NGAL, and in which renal affection is
a possible complication. In this situation the urinary
or plasma or serum concentrations of NGAL that are
associated with the patient's underlying condition can
be monitored daily or at shorter intervals, and the
onset of renal affection will be indicated by a rise
in the urinary or plasma or serum concentration of
NGAL over the preceding levels . In these
circumstances, the magnitude of the rise in NGAL
concentrations indicative of the onset of renal
affection is preferably 50 ng/mL or a more, such as
100 ng/mL or more, e.g. 150 ng/mL or more, such as 200
ng/mL or more, e.g. 300 ng/mL or more, such as 400
ng/mL or more, e.g. 500 ng/mL or more. A further
aspect of the present invention is that the method can
be used to monitor the course of renal affections
giving rise to raised NGAL levels, both in their
natural evolution and in response to therapeutic
measures. In these circumstances, the change in NGAL
levels will reflect the status of renal injury or
regeneration, provided that any concurrent
inflammatory, infectious or cancerous condition
remains relativelystable during the period of
monitoring. The intervals at which samples of bodily
fluids are taken for monitoring can be short, thus
providing the earliest possible indication of renal
injury and thus permitting the early institution of
therapeutic measures. Monitoring of NGAL levels in
bodily fluids to detect renal affection is preferably
carried out at intervals not longer than 24 hours, and
more preferably at shorter intervals down to a
suggested period of not longer than 3 h , or even
shorter for instance if an insult is known to have
occurred, e.g. during a surgical procedure.
Measurement of human NGAL in a sample of bodily fluid,
such as a urine sample, can be performed by any method
that provides satisfactory analytical specificity,
sensitivity and precision. Preferred methods are
binding assays using one or more binding molecules
specific to human NGAL. Such binding molecules
include, but are not limited to, polyclonal or
monoclonal antibodies against NGAL or specific NGAL
binding molecules generated by other means . In a
preferred method, monoclonal antibodies raised against
recombinant human NGAL are used. One antibody is
linked to a solid support to capture NGAL from a
sample, such as a urine sample, while the other is
linked to a label such as a dye complex, or bio tin or
enzyme that can be detected by any of many methods
known to those skilled in the art. The solid support
may e.g. be a polystyrene or polyvinyl chloride
surface for enzyme-linked immunosorbent assay (ELISA)
, or latex (polystyrene) particles, or a filter frit
composed of compressed polyethylene particles, or a
porous nitrocellulose matrix, or indeed any suitable
support used in immunochemical analyses .A preferred
means for measuring NGAL in accordance with the
present invention in a sample of human urine comprises
a dipstick, lateral flow or minicolumn test, which
allows for the rapid, near-patient analysis of a
sample. As will be understood by those of skill in the
art upon reading this disclosure, however, other means
for measuring NGAL can be used. In a preferred
embodiment, the method of the invention does not
comprise a surgical, therapeutic or diagnostic step
practiced on the human or animal body. The following
non-limiting examples are provided to further
illustrate the present invention. EXAMPLES Example 1 :
NGAL Dipstick Test The analytical area of a dipstick
comprised of a polystyrene surface is coated with a
capture antibody against human NGAL. An aliquot of the
centrifuged, diluted sample is added to a solution of
enzyme- labeled detection antibody against NGAL in the
first tube, into which the dipstick is immersed.
Complexes of enzymelabeled detection antibody with
NGAL are bound to the dipstick, which is then washed
with tap water and placed in a chromogenic substrate
solution in a second tube. The color developed in the
substrate solution within a given time is read either
by eye and compared with a chart of color intensities
which indicates the concentration of NGAL in the urine
sample, or in a simple colorimeter that can, for
example, be programmed to indicate the NGAL
concentration directly. Example 2 : NGAL Lateral Flow
DeviceA lateral flow device comprised of a strip of
porous nitrocellulose is coated near its distal end
with a capture antibody against NGAL applied as a
transverse band. A further transverse band of antibody
against antibodies of the species from which the
detection antibody is derived is placed distally to
the capture antibody band and serves as a control of
strip function. The proximal end of the strip contains
the detection antibody against NGAL adsorbed or linked
to labeled polystyrene particles or particles of dye
complex. When an aliquot of the centrifuged urine
sample is applied to the proximal end of the strip,
the labeled particles attached to detection antibody
travel along the strip by capillary attraction. When
reaching the band of capture antibody, only those
particles which have bound NGAL will be retained,
giving rise to a detectable band. Particles reaching
the control band of antibody against the detection
antibody will produce a detectable band whether or not
any NGAL has been bound. The intensity of the labeled
bands can be read by eye in the case of colored
particles or by means of the appropriate detection
device for the label used. A positive result is
indicated by color development or the accumulation of
label in both bands, while a negative result is
indicated by color development or other label only in
the control band. Failure of color development or
other label in the control band indicates inadequate
strip function. The sensitivity of the test can be
regulated by the dilution of the sample applied, which
is adjusted so that only NGAL concentrations above the
determined cutoff values give rise to a positive
result. The sensitivity of the test can also be
adjusted by linking the detection antibody to a
mixture of labeled and unlabel ledparticles. Batches
of strips can be pre-calibrated and equipped with a
calibration code that can be read by the detection
device, so that a quantitative or semi quantitative
result can be read from the device. Many variations of
the individual aspects of this lateral flow technology
are possible, as known to those skilled in the art.
Example 3 : N GAI Minicolumn Test A minicolumn
contains a frit made of compressed polyethylene
particles allowing the passage of fluid and cells. The
frit is coated with capture antibody against human
NGAL. The minicolumn is incorporated into a device,
which by means of automated liquid handling allows the
diluted sample to be applied at a fixed flow rate and
volume, followed by detection antibody complexed with
dye. After the passage of wash solution, the color
intensity of the frit is read by light diffusion
photometry. The batches of frits are pre-calibrated
and the minicolumns equipped with a calibration code
that can be read by the device, so that a quantitative
result can be displayed by the instrument without the
need for prior calibration with standards. Example 4 :
NGAL Sandwich ELISA Purified recombinant human NGAL
for use as a standard and as calibrator material was
prepared as described by Kjeldsen et al. (1996).
Antibodies against NGAL were those described by
Kjeldsen et al . (1993; 1996) . Polystyrene ELISA
plates were coated overnight at 42C with antibody
211-1 at a concentration of 2 mg/mL in 0.05 M sodium
carbonate buffer, pH 9.4, applied at 100 mL/well . The
wells were emptied, washed 3 times with washbuffer of
phosphate-buffered saline, pH 7.4, containing 0.05%
Tween 20, and blotted. Dilutions of calibrator and
samples in dilution buffer (wash buffer containing
bovine albumin at 0.1 mg/mL) were applied to the wells
in 100-mL volumes and incubated for 1 hour at room
temperature on a shaking table. The wells were then
emptied, washed and blotted as before. Biotinylated
antibody 211-2 at 0.25 mg/mL in dilution buffer was
added to each well at 100 mL/well and incubated for 1
hour at room temperature on a shaking table. The wells
were then emptied, washed and blotted as before. A
complex of horseradish peroxidase and streptavidin
(Zymed, CA) at a dilution of 1/2000 in dilution buffer
was added to each well at 100 mL/well and incubated
for 1 hour at room temperature on a shaking table. The
wells were then emptied, washed and blotted as before.
A substrate solution containing tetramethylbenzidine
and peroxide (TMB-ONE, Kem-En-Tech, Denmark) was then
applied to each well at 100 mL/well and incubated at
room temperature in the dark for exactly 8 minutes,
after which the color reaction was stopped by adding
50 mL of 1 M sulfuric acid to each well. The light
absorbances of the wells at a wavelength of 450 nm
were then read in an ELISA plate reader, subtracting
the light absorbances at 650 nm. The concentrations of
NGAL in the samples were then calculated from the
standard curve generated from the light absorbance
readings of the calibrators of known concentration.
The assay had a range of 0.02 ng/mL to 1 ng/mL, with a
detection limit (95% confidence limit of difference
from zero) of 2.4 pg/mL, and showed parallelism
between dilutions of purified calibrator and samples.
The concentration of NGAL was 90 ng/mL in a pool of
normalhuman serum and 5.4 ng/mL in a pool of normal
human urine. Further examples show clinical and
paraclinical correlations, together with an estimate
of the diagnostic value with respect to renal
disorders, of NGAL determination in serum or plasma
and in urine from unselected adult patients admitted
to a hospital intensive care unit. NGAL was determined
by a sandwich ELISA similar in all essential details
to that described in Example 4 above. Example 5 :
Initial clinical and paraclinical correlations
Concentrations of NGAL in single spot samples of urine
and serum from 11 unselected adult patients admitted
to a hospital intensive care unit are shown in Table 1
, where they are compared with clinical and
paraclinical data.Table 1 . NGAL concentrations i n
urine and serum from 11 patients : correlations with
clinical and paraclinical data Normal values: s-NGAL
90 ng/mL, u-NGAL 5 .4 ng/mL ALL: acute lymphatic
leukemia; AML: acute myeloid leukemia; ARDS: adult
respiratory distress syndrome; ATN: acute tubular
necrosis; CRP: C-reactive protein; HRS : hepato-renal
syndrome; MT: multiple trauma; p : plasma; s : serum;
u : urine Spearman' s coefficients of rank correlation
(r) u-NGAL/ s-NGAL: r 0 . 945 P " 0. 001
u-NGAL/p-creatinine: r 0 . 418 P 0. 1 s -NGAL
/neutrophil count : r 0. 273 , not significant
s-NGAL/s-CRP: r 0. 064 , not significantAll the
patients had raised urinary concentrations of NGAL.
There was a very close correlation between serum and
urinary NGAL levels, but only a moderate correlation
between urinary NGAL and plasma creatinine. The case
that was clinically diagnosed as ATN was characterized
by an extremely high urinary NGAL at a time when there
had been no significant rise in plasma creatinine. The
poor correlation between serum NGAL and the neutrophil
count shows that serum NGAL is not a reflection of
neutrophilia. In particular, both the urine and serum
NGAL were raised in patient no. 3 , with a neutrophil
count of only 2.O x lOVmL because of acute lymphatic
leukemia, and in patient no. 6 , with an uncountably
low number of neutrophils because of acute myeloid
leukemia. Furthermore, the lack of correlation with
CRP shows that s-NGAL is not just an acute phase
protein. Repeated analyses of stored samples showed
that NGAL may have limited stability in urine samples,
while being more stable in serum samples. The results
suggest that NGAL is 



produced in organ damage, particularly, but not only,
by the kidneys. It spills over into the blood and is
excreted in the urine. However, renal NGAL in ATN also
passes directly into the urine to produce a very high
urinary concentration of NGAL. Patient nos . 3 and 4 ,
who at the time of sampling had no clinical diagnosis
of renal disorder and whose p - creatinine was at that
time within the normal range, had levels of urinary
NGAL that were higher than that of patient no. 2 , who
was receiving hemodialysis for anuria after rupture of
an aortic aneurysm. The two patients (nos. 3 and 4 )
may have developed renal ischemic injury because of
their severe infections, the rise in urinary NGAL
preceding any rise in p-creatinine, as was
alsoobserved in patient no. 5 , who was clinically
diagnosed as having ATN. Example 6 : Diagnostic power
with respect to renal disorder of urine and plasma
NGA-G determinations in unselected adult patients
admitted to intensive care NGAL was determined in
urine and plasma samples collected each morning from
109 consecutive patients admitted to a hospital
intensive care unit. On the basis of discharge
summaries and the results of routine blood tests, it
was possible to classify (blindly with respect to NGAL
data) 60 of these patients into those with and without
a renal affection during their admission. Incomplete
data made it impossible to classify the remaining 49
patients with sufficient certainty, and these patients
were excluded from the analysis. Maximal NGAL
concentrations in urine and plasma from the 60
clinically classifiable patients are given in Table 2
. The diagnostic power with respect to renal affection
of the maximal concentration of NGAL reached in urine
and plasma from each classified patient was then
determined by plotting receiver operating
characteristic (ROC) curves for the urine and plasma
values . The time courses of the daily urine and
plasma NGAL values were also plotted for each patient
and compared with paraclinical data such as the plasma
creatinine values .Table 2 . Maximal NGAL
concentrations in plasma and urine from 60 patients
admitted to intensive care that were clinically
classifiable as with or without renal affectionWater
Reclamation Systems Technical Field: Engineering; 1.
Architecture 2. Air conditioning 3. Electricity
generation Background Art: Water is collected from
rain, rivers, underwater, wells and treating hard
water. Conservation of water is essential. For
conservation of water of agriculture many irrigation
systems were developed. Disclosure of Invention: The
Novel Idea: 1. Reclamation of water of humidity using
a system depending upon induction of air movement
followed by sudden cooling and trapping of air and
condensing its water content. 2. The same system
devised can be used for inducing air movement with
subsequent electricity generation. 3. The same system
devised can be used for inducing air movement with
subsequent cooling effect of the spaces. 4 . The same
system devised can be used to filter air. 5. The same
system devised can be used to precipitate suspended
particles in air. 6 . The same system can be used for
grinding material or mixing of gases. 7 . On large
scale the same system is capable of rain induction
from supersaturated clouds.Detailed Description of the
Requested Patent: A J- shaped system is designed where
the longer arm is attached to a transparent structure
having a tight upper pole, the horizontal part id
situated below earth or submersed underwater, and the
shorter arm reaches above level of earth or water. A
glass-house effect is induced through the transparent
structure having the tight upper pole. Sun allows
heating of air that moves upward and is displaced from
below through the distally connected system of pipes
that passes underground at levels calculated to effect
cooling of air as below earth temperature declines
corresponding to depth and mean midday temperatures.
The under earth system is attached to a container
where the condensed water vapour is collected. The
under earth container is connected to customized
system for the pmpose of delivering water for utility
(agriculture, drinking etc.,) Changing of the
transparent structure size or dimension changes the
vacuum effect of air suction passing under ground. At
the other end of the system air movement can be used
to induce cooling effect, or for generation of
electricity. Large scale construction of this system
allows for massive continuous air movement that can
used in close proximity to industrial zones to
decrease concentration of polluted air. Large scale
construction of this system allows for induction of
raining from super saturated clouds. Blades of fans
can be placed at the distal end of the system. The
motion of the blades effected by the rate of air
movement allows generation of electricity. The motion
of the blades effected by the rate of air movement
allows mixing of gases, which can be metered. The
purpose of the same structure can be grinding through
the motion of the blades effected by the rate of air
movement. Detailed Description of the Drawing of the
Requested Patent: The structure -subject of this
patent- comes in all sizes, shapes, dimensions,
depending on purpose and needed amount of water and
estimated environmental humidity. Any and all material
can be used for construction of this structure.The
structure is composed of parts A, B, C, D, E, F5 G, H,
I and EARTH. Where: 1. "A" is a smaller sized opening
having a diameter of tenth of structure "B", size of
"A" can be of any smaller proportion of "B" to allow
for glass-house effect. An outer lid could be placed
at outlet of A. The lid closure serves to allow for
trapping of air in the "B" structure . The lid opening
serves to allow for air escape. The flow rate of air
escape contributes to vacuum effect of air suction at
distal end "D". 2. "B" is a structure having a shape
of a cylinder or any physical shape capable of
retaining air volume and made of a transparent or
translucent material as glass or any material having
the property of being transparent or translucent.
Water pump could be placed in compartment "B". 3. "C"
is a structure having the shape of a dome or cylinder
of any diameter calculated in accordance of required
flow at "D" . The dome is the preferred shape as it
would not reflect any of the sun rays. 4 . "D" is the
structure to allow air entry. It could be single or
multiple. It is raised above the level of earth or
water. Multiple "D" are preferred to single "D" as it
allows for more surface area for water vapour to
condense. "D" air entry site is protected by gates to
prevent animal or bird entry. Big or different sized
air fans could be placed at outer or inner side of "D"
with the purpose of electricity generation, or
disintegration of any object entering the air portal.
5. "E" is the structure of a mass of material that can
retain heat easily in the morning and slowly releases
its heat so as to maintain heating after sunset and
maintain the glass house effect after sunset. 6. "F"
is the structure where the water vapour is allowed to
condense below surface of earth or water. Depth of
placing "F" under earth depends on the required
calculated cooling temperature. According to purpose
of construction the material of "F" could be porous or
non-porous. Its inner surface could be smooth or
corrugated. "F" comes in all lengths, diameters,
shapes, or geometric pattern.Air filters or fine sized
water mist sprayers could be attached at any point of
the described invented system to allow for
precipitation of suspended particles in air. 7. "G" is
the structure where the condensed water is collected.
It is connected to safety portal "I" to drain water
content in case of increased water volume or level.
"G" size depends on purpose of construction. Water
pumping from "G" could be achieved by the pump placed
at "B". 8. "H" is a source of vibration or sound to be
transmitted through "F" to aid in water vapour
condensation. "H" is an energy dependant source or
energy independent source. 9 . "I" is a structure
functioning as a safety portal of the collected water
at "G". According to purpose of construction "I" can
be connected to water irrigation system or water
channels or any larger water collecting system
especially if the puipose was rain induction fro
clouds. 10."EARTH" is the surface of ground or water.
It can be horizontal with any degree of inclination or
elevation. It could be closely packed around "G" or it
could be spaced by a gutter around "G". ALL EXAMPLES
ARE ILLUSTRATIVE AND NOT EXCLUSIVE.Claims: I claim
that: 1. A water reclamation system composed of a J
shaped structure of different components can be used
in collection of condensed water vapour. 2. According
to first claim, the proposed system can be used for
induction of rain. 3. According to first claim, the
proposed system can be used to induce air movement and
aeration of any given space or area. 4 . According to
first claim, the proposed system can be used to induce
cooling and air conditioning effect in buildings for
any purpose as schools, hospitals, factories etc., 5.
According to first claim, the proposed system can be
used to filter air or clear air from suspended
particles. 6. According to first claim, the proposed
system can be used to generate electricity. 7.
According to first claim, the proposed system can be
used to mix air and gases, which can be metered. 8.
According to first claim, the proposed system can be
used as a grinder of different materials. A. Where
according to First claim: 1.The J- shaped system is
depicted in Figure one of one. 2. The longer arm is
attached to a transparent structure having a tight
upper pole, the horizontal part id situated below
earth or submersed underwater, and the shorter arm
reaches above level of earth or water. 3. A
glass-house effect is induced through the transparent
structure having the tight upper pole. Sun allows
heating of air that moves upward and is displaced from
below through the distally connected system of pipes
that passes underground at levels calculated to effect
cooling of air as below earth temperature declines
corresponding to depth and mean midday temperatures.
The under earth system is attached to a container
where the condensed water vapour is collected. The
under earth container is connected to customized
system for the purpose of delivering water for utility
(agriculture, drinking etc.,).4.Changing of the
transparent structure size or dimension changes the
vacuum effect of air suction passing under ground. At
the other end of the system air movement can be used
to induce cooling effect, or for generation of
electricity. 5 .Large scale construction of this
system allows for massive continuous air movement that
can used in close proximity to industrial zones to
decrease concentration of polluted air. 6.Large scale
construction of this system allows for induction of
raining from super saturated clouds. 7. This system
comes in all sizes from a few centimeters to
kilometers. 8. Any and all material could be used in
the construction of this system. B. Where according to
First claim the figure denotes: 9.A" is a smaller
sized opening having a diameter of tenth of structure
"B", size of "A" can be of any smaller proportion of
"B" to allow for glass house effect. An outer lid
could be placed at outlet of A. The lid closure serves
to allow for trapping of air in the "B" structure .
The lid opening serves to allow for air escape. The
flow rate of air escape contributes to vacuum effect
of air suction at distal end "D". 10."B" is a
structure having a shape of a cylinder or any physical
shape capable of retaining air volume and made of a
transparent or translucent material as glass or any
material having the property of being transparent or
translucent. Water pump could be placed in compartment
"B". 11."C" is a structure having the shape of a dome
or cylinder of any diameter calculated in accordance
of required flow at "D" . The dome is the preferred
shape as it would not reflect any of the sun rays.
12."D" is the structure to allow air entry. It could
be single or multiple. It is raised above the level of
earth or water. Multiple "D" are preferred to single
"D" as it allows for more surface area for water
vapour to condense. "D" air entry site is protected by
gates to prevent animal or bird entry. Big or
different sized air fans could be placed at outer or
inner side of "D" with the puipose of electricity
generation, or disintegration of any object entering
the air portal. 13."E" is the structure of a mass of
material that can retain heat easily in the morning
and slowly releases its heat so as to maintain heating
after sunset and maintain the glass house effect after
sunset. 14. "F" is the structure where the water
vapour is allowed to condense below surface of earth
or water. Depth of placing "F" under earth depends on
the required calculated cooling temperature. According
to purpose of construction the material of "F" could
be porous or non-porous. Its innersurface could be
smooth or corrugated. "F" comes in all lengths,
diameters, shapes, or geometric pattern. 15.Air
filters or fine sized water mist sprayers could be
attached at any point of the described invented system
to allow for precipitation of suspended particles in
air. 16."G" is the structure where the condensed water
is collected. It is connected to safety portal "I" to
drain water content in case of increased water volume
or level. "G" size depends on purpose of construction.
Water pumping from "G" could be achieved by the pump
placed at "B". 17."H" is a source of vibration or
sound to be transmitted through "F" to aid in water
vapour condensation. "H" is an energy dependant source
or energy independent source. 18."I" is a structure
functioning as a safety portal of the collected water
at "G". According to purpose of construction "I" can
be connected to water irrigation system or water
channels or any larger water collecting system
especially if the purpose was rain induction fro
clouds. 19."EARTH" is the surface of ground or water.
It can be horizontal with any degree of inclination or
elevation. It could be closely packed around G" or it
could be spaced by a gutter around "G". 


