
NEW USE OF GLUTAMINYL CYCLASE INHIBITORS The present
invention relates in general to an inhibitor of a
glutaminyl peptide cyclotransf erase, and the use
thereof for the treatment and/or prevention of a
disease or disorder selected from the group consisting
of rheumatoid arthritis, atherosclerosis, restenosis,
lung fibrosis, liver fibrosis, renal fibrosis,
pancreatitis, mild cognitive impairment, Alzheimer's
disease, neurodegeneration in Down Syndrome, Familial
British Dementia, Familial Danish Dementia,
neuropathic pain, graft rejection/graft failure/graft
vasculopathy, hypertension, HIV infections/AIDS,
gestosis, cancer/hemangioendothelioma proliferation,
tuberous sclerosis, and gastric carcinomas. Further,
the present invention pertains to diagnostic kits and
methods based on the use of a glutaminyl cyclase
inhibitor. Glutaminyl cyclase (QC, EC 2.3.2.5)
catalyzes the intramolecular cyclization of N-terminal
glutaminyl residues into pyroglutamic acid
(5-oxo-proline, pGlu*) under liberation of ammonia and
the intramolecular cyclization of N-terminal glutamyl
residues into pyroglutamic acid under liberation of
water. A QC was first isolated by Messer from the
Latex of the tropical plant Carica papaya in 1963
(Messer, M . 1963 Nature 4874, 1299) . 24 years later,
a corresponding enzymatic activity was discovered in
animal pituitary (Busby, W . H . J . et al . 1987 J
Biol Chem 262, 8532-8536; Fischer, W . H . and Spiess,
J . 1987 Proc Natl Acad Sci U S A 84, 3628-3632) . For
the mammalian QCs, the conversion of GIn into pGlu by
QC could be shown for the precursors of TRH and GnRH
(Busby, W . H . J . et al . 1987 J Biol Chem 262,
8532-8536; Fischer, W . H . and Spiess, J . 1987 Proc
Natl Acad Sci U S A 84, 3628-3632) . In addition,
initial localization experiments of QC revealed a
co-localization withits putative products of catalysis
in the bovine tractus hypothalamo-hypophysalisf urther
improving the suggested function in peptide hormone
maturation (Bockers, T . M . et al . 1995 J
Neuroendocrinal 7 , 445-453) . In contrast, the
physiological function of the plant QC is less clear.
In case of the enzyme from C . papaya, a role in the
plant defence against pathogenic microorganisms was
suggested (El Moussaoui, A . et al . 2001 Cell MoI
Life Sci 58, 556-570) . Putative QCs from other plants
were identified by sequence comparisons recently
(Dahl, S . W . et al . 2000 Protein Expr Purif 20,
27-36) . The physiological function of these enzymes,
however, is still ambiguous. The QCs known from plants
and animals show a strict specificity for L-Glutamine
in the N-terminal position of the substrates and their
kinetic behaviour was found to obey the
Michaelis-Menten equation (Pohl, T . et al . 1991 Proc
Natl Acad Sci U S A 88, 10059-10063; Consalvo, A . P .
et al . 1988 Anal Biochem 175, 131- 138; Gololobov, M
. Y . et al . 1996 Biol Chem Hoppe Seyler 377,
395-398) . A comparison of the primary structures of
the QCs from C . papaya and that of the highly
conserved QC from mammals, however, did not reveal any
sequence homology (Dahl, S . W . et al. (2000) Protein
Expr Purif 20, 27-36). Whereas the plant QCs appear to
belong to a new enzyme family (Dahl, S . W . et al .
(2000) Protein Expr Purif 20, 27-36), the mammalian
QCs were found to have a pronounced sequence homology
to bacterial aminopeptidases (Bateman, R . C . et al .
2001 Biochemistry 40, 11246-11250), leading to the
conclusion that the QCs from plants and animals have
different evolutionary origins. EP 02 011 349.4
discloses polynucleotides encoding insect glutaminyl
cyclase, as well as polypeptides encoded thereby. This
application further provides host cells comprising
expression vectors comprising polynucleotides of the
invention. Isolated polypeptides and host cells
comprising insect QC are useful in methods of
screening for agents that reduce glutaminylcyclase
activity. Such agents are described as useful as
pesticides . Chemotactic cytokines (chemokines) are
proteins that attract and activate leukocytes and are
thought to play a fundamental role in inflammation.
Chemokines are divided into four groups categorized by
the appearance of N-terminal cysteine residues ("C"-;
"CC"-; "CXC"- and "CX3C"-chemokines) .
"CXC"-chemokines preferentially act on neutrophils. In
contrast, "CC"-chemokines attract preferentially
monocytes to sites of inflammation. Monocyte
infiltration is considered to be a key event in a
number of disease conditions (Gerard, C . and Rollins,
B . J . (2001) Nat. Immunol 2 , 108-115; Bhatia, M.,
et al ., (2005) Pancreatology. 5 , 132-144; Kitamoto,
S., Egashira, K., and Takeshita, A . (2003) J
Pharmacol ScI. 91, 192-196) . The MCP family, as one
family of chemokines, consists of four members
(MCP-1-4), displaying a preference for attracting
monocytes but showing differences in their potential
(Luini, W., et al ., (1994) Cytokine 6 , 28-31;
Uguccioni, M., et al ., (1995) Eur J Immunol 25,
64-68) . In the following both cDNA as well as amino
acid sequences of MCP-1-4 are indicated: Human MCP-I
(CCL2) (GeneBank Accession: M24545) cDNA (300 bp) SEQ
ID NO: 2 1 atgaaagtct ctgccgccct tctgtgcctg ctgctcatag
cagccacctt cattccccaa 61 gggctcgctc agccagatgc
aatcaatgcc ccagtcacct gctgttataa cttcaccaat 121
aggaagatct cagtgcagag gctcgcgagc tatagaagaa tcaccagcag
caagtgtccc 181 aaagaagctg tgatcttcaa gaccattgtg
gccaaggaga tctgtgctga ccccaagcag 



241 aagtgggttc aggattccat ggaccacctg gacaagcaaa
cccaaactcc gaagacttgaProtein (Signal Sequence in bold:
23 aa; Mature MCP-I: 76 aa) SEQ ID NO: 1
MKVSAALLCLLLIAATFIPQGLAQPDAINAPVTCCYNFTNRKISVQRLASYRRI
TSSKCP KEAVIFKTIVAKEICADPKQKWVQDSMDHLDKQTQTPKT Human
MCP- 2 (CCL8) (GeneBank Accession: Y10802) cDNA (300
bp) SEQ ID NO: 12 1 atgaaggttt ctgcagcgct tctgtgcctg
ctgctcatgg cagccacttt cagccctcag 61 ggacttgctc
agccagattc agtttccatt ccaatcacct gctgctttaa cgtgatcaat
121 aggaaaattc ctatccagag gctggagagc tacacaagaa
tcaccaacat ccaatgtccc 181 aaggaagctg tgatcttcaa
gacccaacgg ggcaaggagg tctgtgctga ccccaaggag 241
agatgggtca gggattccat gaagcatctg gaccaaatat ttcaaaatct
gaagccatga Protein (Signal Sequence in bold: 23 aa;
Mature MCP-2 : 76 aa) SEQ ID NO: 11
MKVSAALLCLLLMAATFSPQGLAQPDSVSIPITCCFNVINRKIPIQRLESYTRI
TNIQCP KEAVIFKTQRGKEVCADPKERWVRDSMKHLDQIFQNLKP Human
MCP- 3 (CCL7) (GeneBank Accession: X71087) cDNA (300
bp) SEQ ID NO: 141 atgaaagcct ctgcagcact tctgtgtctg
ctgctcacag cagctgcttt cagcccccag 61 gggcttgctc
agccagttgg gattaatact tcaactacct gctgctacag atttatcaat
121 aagaaaatcc ctaagcagag gctggagagc tacagaagga
ccaccagtag ccactgtccc 181 cgggaagctg taatcttcaa
gaccaaactg gacaaggaga tctgtgctga ccccacacag 241
aagtgggtcc aggactttat gaagcacctg gacaagaaaa cccaaactcc
aaagctttga Protein (Signal Sequence in bold: 23 aa;
Mature MCP-3: 76 aa) SEQ ID NO: 13
MKASAALLCLLLTAAAFSPQGLAQPVGINTSTTCCYRFINKKI PKQRLES
YRRTTS SH CP REAVIFKTKLDKEICADPTQKWVQDFMKHLDKKTQTPKL
Human MCP- 4 (CCL13) (GeneBank Accession: U46767) cDNA
(297 bp) SEQ ID NO: 16 1 atgaaagtct ctgcagtgct
tctgtgcctg ctgctcatga cagcagcttt caacccccag 61
ggacttgctc agccagatgc actcaacgtc ccatctactt gctgcttcac
atttagcagt 121 aagaagatct ccttgcagag gctgaagagc
tatgtgatca ccaccagcag gtgtccccag 181 aaggctgtca
tcttcagaac caaactgggc aaggagatct gtgctgaccc aaaggagaag
241 tgggtccaga attatatgaa acacctgggc cggaaagctc
acaccctgaa gacttgaProtein (Signal Sequence in bold: 23
aa; Mature MCP-4: 75 aa) SEQ ID NO: 15
MKVSAVLLCLLLMTAAFNPQGLAQPDALNVPSTCCFTFSSKKISLQRLKSYVIT
TSRCPQ KAVIFRTKLGKEICADPKEKWVQNYMKHLGRKAHTLKT A number
of studies have underlined in particular the crucial
role of MCP-I for the development of atherosclerosis
(Gu, L., et al., (1998) MoI. Cell 2 , 275-281;
Gosling, J., et al ., (1999) J Clin. Invest 103,
773-778); rheumatoid arthritis (Gong, J . H., et al.,
(1997) J Exp. Med 186, 131-137; Ogata, H., et al .,
(1997) J Pathol. 182, 106-114); pancreatitis (Bhatia,
M., et al ., (2005) Am. J Physiol Gastrolntest .Liver
Physiol 288, G1259-G1265) ; Alzheimer's disease
(Yamamoto, M., et al ., (2005) Am. J Pathol. 166,
1475-1485); lung fibrosis (Inoshima, I., et al .,
(2004) Am. J Physiol Lung Cell MoI. Physiol 286,
L1038-L1044) ; renal fibrosis (Wada, T., et al.,
(2004) J Am. Soc .Nephrol . 15, 940- 948), and graft
rejection (Saiura, A., et al ., (2004) Arterioscler.
Thromb . Vase. Biol. 24, 1886-1890) . Furthermore,
MCP-I might also play a role in gestosis (Katabuchi,
H., et al ., (2003) Med Electron Microsc. 36,
253-262), as a paracrine factor in tumor development
(Ohta, M., et al ., (2003) Int. J Oncol. 22, 773-778;
Li, S., et al ., (2005) J Exp. Med 202, 617-624),
neuropathic pain (White, F . A., et al., (2005) Proc .
Natl. Acad.Sci.U.S.A) and AIDS (Park, I . W., Wang, J
. F., and Groopman, J . E . (2001) Blood 97, 352-358;
Coll, B., et al ., (2006) Cytokine 34, 51-55) . The
mature form of human and rodent MCP-I is
posttranslationally modified by Glutaminyl Cyclase
(QC) to possess an N-terminal pyroglutamyl (pGlu)
residue. The N-terminal pGlu modification makes the
protein resistant against N-terminal degradation by
aminopeptidases, which is of importance, since
chemotactic potency of MCP-I is mediated by its
N-terminus (Van Damme, J.,et al., (1999) Chem Immunol
72, 42-56). Artificial elongation or degradation leads
to a loss of function although MCP-I still binds to
its receptor (CCR2) (Proost, P., et al ., (1998), J
Immunol 160, 4034-4041; Zhang, Y . J., et al ., 1994,
J Biol. Chem 269, 15918-15924; Masure, S., et al.,
1995, J Interferon Cytokine Res. 15, 955-963;
Hemmerich, S., et al ., (1999) Biochemistry 38,
13013-13025) . Due to the major role of MCP-I in a
number of disease conditions, an anti-MCP-1 strategy
is required. Therefore, small orally available
compounds inhibiting the action of MCP-I are promising
candidates for a drug development. Inhibitors of 



Glutaminyl Cyclase are small orally available
compounds, which target the important step of pGlu-f
ormation at the N-terminus of MCP-I (Cynis, H., et al
., (2006) Blochlm.Blophys .Acta 1764, 1618-1625;
Buchholz, M., et al ., (2006) J Med Chem 49, 664-677).
In consequence, caused by QC-inhibition, the
N-terminus of MCP- 1 is not protected by a
pGlu-residue . Instead, the N-terminus possesses a
glutamine-proline motif, which is prone to cleavage by
dipeptidylpeptidases, e.g. dipeptidylpeptidase 4 and
fibroblast activating protein (FAP, Seprase) , which
are abundant on the endothelium and within the blood
circulation. This cleavage results in the formation of
N-terminal truncated MCP-I. These molecules unfold, in
turn, an antagonistic action at the CCR2 receptor and
therefore, monocyte-related disease conditions are
inhibited efficiently. Atherosclerotic lesions, which
limit or obstruct coronary blood flow, are the major
cause of ischemic heart disease related mortality,
resulting in 500,000 - 600,000 deaths annually.
Percutaneous transluminal coronary angioplasty (PTCA)
to open the obstructed artery was performed in over
550,000 patients in the U.S. and 945,000+ patients
worldwide in 1996 (Lemaitre et al ., 1996) . A major
limitation of this technique is the problem of
post-PTCA closure of the vessel, both immediately
after PTCA (acute occlusion) and in the long term
(restenosis) : 30% of patients with subtotal lesions
and 50% of patients with chronictotal lesions will
progress to restenosis after angioplasty.
Additionally, restenosis is a significant problem in
patients undergoing saphenous vein bypass graft. The
mechanism of acute occlusion appears to involve
several factors and may result from vascular recoil
with resultant closure of the artery and/or deposition
of blood platelets along the damaged length of the
newly opened blood vessel followed by formation of a
fibrin/red blood cell thrombus. Restenosis after
angioplasty is a more gradual process and involves
initial formation of a subcritical thrombosis with
release from adherent platelets of cell derived growth
factors with subsequent proliferation of intimal
smooth muscle cells and local infiltration of
inflammatory cells contributing to vascular
hyperplasia. It is important to note that multiple
processes, among those thrombosis, cell proliferation,
cell migration and inflammation each seem to
contribute to the restenotic process. In the U.S., a
30-50% restenosis rate translates to 120,000 - 200,000
U.S. patients at risk from restenosis. If only 80% of
such patients elect repeated angioplasty (with the
remaining 20% electing coronary artery bypass graft)
and this is added to the costs of coronary artery
bypass graft for the remaining 20%, the total costs
for restenosis tretment easily amounts to billions of
dollars in the U.S.. Thus, successful prevention of
restenosis could result not only in significant
therapeutic benefit but also in significant health
care savings. Monocyte chemoattractant protein 1
(MCP-I, CCL2) belongs to a family of potent
chemotactic cytokines (CC chemokines) , that regulate
the trafficking of leukocytes, especially monocytes,
macrophages and T-cells, to sites of inflammation
(Charo,I.F. and Taubman,M.B. (2004) Circ.Res. 95,
858-866). Besides its rolein, e.g. vascular disease,
compelling evidence points to a role of MCP-I in
Alzheimer's disease (AD) (Xia,M.Q. and Hyman,B.T.
(1999) J Neurovirol. 5 , 32-41). The presence of MCP-I
in senile plaques and in reactive microglia, the
residential macrophages of the CNS have been observed
in brains of patients suffering from AD (Ishizuka, K
., et al ., (1997) Psychiatry Clin .Neurosci . 51,
135-138). Stimulation of monocytes and microglia with
Amyloid- b protein (A b) induces chemokine secretion
in vitro (Meda,L., et al ., (1996) J Immunol 157,
1213-1218; Szczepanik,A.M. , et al ., (2001) J
Neuroimmunol . 113, 49-62) and intracerebroventricular
infusion of Ab (i_42 ) into murine hippocampus
significantly increases MCP-I in vivo. Moreover, Ab
deposits attract and activate microglial cells and
force them to produce inflammatory mediators such as
MCP-I, which in turn leads to a feed back to induce
further chemotaxis, activation and tissue damage. At
the site of Ab deposition, activated microglia also
phagocytose Ab peptides leading to an amplified
activation (Rogers, J . and Lue,L.F. (2001) Neurochem.
Int . 39, 333-340) . Examination of chemokine
expression in a 3xTg mouse model for AD revealed that
neuronal inflammation precedes plaque formation and
MCP-I is upregulated by a factor of 11. Furthermore,
the upregulation of MCP-I seems to correlate with the
occurrence of first intracellular Ab deposits
(Janelsins, M .C ., et al., (2005) J Neuroinf
lammation . 2 , 23). Cross-breeding of the Tg2575
mouse model for AD with a MCP-I overexpressing mouse
model has shown an increased microglia accumulation
around Ab deposits and that this accumulation was
accompanied by increased amount of diffuse plaques
compared to single-transgenic Tg2576 littermates
(Yamamoto,M., et al . (2005) Am. J Pathol. 166,
1475-1485).MCP-I levels are increased in CSF of AD
patients and patients showing mild cognitive
impairment (MCI) (Galimberti, D ., et al ., (2006)
Arch. Neurol. 63, 538-543). Furthermore, MCP-I shows
an increased level in serum of patients with MCI and
early AD (Clerici,F., et al ., (2006) Neurobiol .Aging
27, 1763-1768). Summary of the invention The present
invention relates to inhibitors of a glutaminyl
peptide cyclotransf erase and the use thereof for the
treatment and/or prevention of a disease or disorder
selected from the group consisting of inflammatory
diseases selected from 



a . neurodegenerative diseases, e.g. mild cognitive
impairment (MCI), Alzheimer's disease,
neurodegeneration in Down Syndrome, Familial British
Dementia, Familial Danish Dementia, multiple
sclerosis, b . chronic and acute inflammations, e.g.
rheumatoid arthritis, atherosclerosis, restenosis,
pancreatitis, c . fibrosis, e.g. lung fibrosis, liver
fibrosis, renal fibrosis, d . cancer, e.g.
cancer/hemangioendothelioma proliferation, gastric
carcinomas, e . metabolic diseases, e.g. hypertension,
f . and other inflammatory diseases, e.g. neuropathic
pain, graft rejection/graft failure/graft
vasculopathy, HIV infections/AIDS, gestosis, tuberous
sclerosis. Brief description of the Drawings Figure 1
shows the incubation of MCP-IM -76 ) bearing an
Nterminal glutaminyl (A) or Pyroglutamyl
(5-oxo-L-Prolyl) residue(B) with recombinant human DP4
for 24 h . For cyclization of Nterminal glutamine into
pyroglutamate MCP-I was incubated with recombinant
human QC 3 h prior to assay start. The DP4 cleavage
products were analyzed after 0 min, 15 min, 30 min,
Ih, 4h and 24 h using Maldi-TOF mass spectrometry.
Figure 2 shows the incubation of MCP-I (i-h ) bearing
an Nterminal glutaminyl (A) or Pyroglutamyl
(5-oxo-L-Prolyl) residue with human synovial
fibroblast MMP-I for 24 h . For cyclization of
N-terminal glutamine into pyroglutamate MCP-I was
incubated with recombinant human QC 3 h prior to assay
start. The MMP-I cleavage products were analyzed after
0 min, 15 min, 30 min, Ih, 2h, 4h and 24 h using
Maldi-TOF mass spectrometry. Figure 3 shows the
incubation of MCP-I (i-h ) carrying an Nterminal
glutaminyl (A) or Pyroglutamyl (5-oxo-L-Prolyl) with
human synovial fibroblast MMP-I and recombinant human
DP4 for 24 h . For cyclization of N-terminal glutamine
into pyroglutamate, MCP-I was incubated with
recombinant human QC 3 h prior to assay start.
Resulting MMP-I cleavage products were analyzed after
0 min, 15 min, 30 min, Ih, 2h, 4h and 24 h using
Maldi-TOF mass spectrometry Figure 4 shows the
isolation of human MCP-I from human neuroblastoma cell
line SH-SY5Y. (M:DNA standard in bp; 1 : full length
human MCP-I isolated from SH-SY5Y) Figure 5 shows the
nucleotide (A) and amino acid (B) alignment of human
MCP-I isolated from SH-SY5Y (upper lane) and human
MCP- 1 genebank accession M24545 (lower lane) . Single
nucleotide polymorphism is depicted in bold. C : shows
the concentration of human MCP-I (i-h ) (WT) and
mutant human MCP-I lacking the Nterminal pGlu residue
(DQ1) in the supernatant of transfected HEK293 cells
in comparison to vector transfected control (pcDNA) .
(n.s.: not significant, Student's t-test; n=6) D :
Migration of THP-I monocytes towards the generated
supernatant of transfected HEK293 cells in dilutions
1:1, 1:3, 1:10 and1:30. (*, P<0.05; **, P< 0.01; ***,
P<0.001; Student's t-test, n=3) . Figure 6 A : shows
the concentration of human MCP-IM -76 ) (WT) and
mutant human MCP-I lacking the two N-terminal amino
acids (DQ1P2) in the supernatant of transfected HEK293
cells in comparison to vector transfected control
(pcDNA) . (**, P<0.01; Student's t-test; n=6) B :
Migration of THP-I monocytes towards the generated
supernatant of transfected HEK293 cells in dilutions
1:1, 1:3, 1:10 and 1:30. (*, P<0.05; **, P< 0.01; ***,
P<0.001; Student's t-test, n=3) . Figure 7 A : shows
the concentration of human MCP-I (1-76) (WT) in the
supernatant of transfected HEK293 cells in absence and
presence of 10 mM 1- (3- (lH-imidazol-1-yl) propyl)
-3- (3, 4- dimethoxyphenyl) thiourea hydrochloride in
comparison to vector transfected control (pcDNA) .
(n.s.: not significant; Student's t-test; n=6) B :
Migration of THP-I monocytes towards the generated
supernatant of transfected HEK293 cells in absence or
presence of 10 mM 1- (3- (lH-imidazol-1-yl) propyl)
-3- (3, 4- dimethoxyphenyl) thiourea hydrochloride in
dilutions of 1:1, 1:3, 1:10 and 1:30. (**, P< 0.01;
Student's t-test, n=3) . Figure 8 shows the
quantification of the vascular remodeling of the
cuffed vessel wall segments of untreated ApoE3 Leiden
mice (black bars) and mice, which were treated (open
bars) with 1- (3- (lH-imidazol-1-yl) propyl) -3- (3,
4-dimethoxyphenyl) thiourea hydrochloride. Mice were
sacrificed 14 days after cuff placement. Expressed is
the vascular circumference (A) i.e. the total area
within the outer diameter of the vessel segment and
the remaining lumen (B) in mm . Figure 9 shows the
quantification of the vascular remodeling of the
cuffed vessel wall segments of untreated ApoE3 Leiden
mice (black bars) or mice treated with (open bars) 1-
(3- (lH-imidazol- 1-yl) propyl) -3- (3,
4-dimethoxyphenyl) thiourea hydro-chloride . Mice were
sacrificed 14 days after cuff placement. Expressed
isthe lumen stenosis A in % and the area of neointima
B in mm . (*, P<0.05, Student's t-test) . Figure 10
shows the quantification of the vascular remodeling of
the cuffed vessel wall segments of untreated ApoE3
Leiden mice (black bars) or mice, which were treated
with (open bars) of 1- (3- (lH-imidazol-1-yl) propyl)
-3- (3, 4-dimethoxyphenyl) thiourea hydrochloride.
Mice were sacrificed 14 days after cuff placement.
Expressed is the area of the media A in mm and the
intima / media ratio B . (*, P<0.05, Student's
t-test). 



Figure 11 shows adhering and infiltrating cells per
cross section in absence (black bars) or presence
(open bars) of 1- (3- (lH-imidazol-1-yl) propyl) -3-
(3, 4-dimethoxyphenyl) thiourea hydrochloride
treatment. Total number of adhering cells per cross
section was counted in the cross section of the cuffed
femoral arteries harvested two days after cuff
placement. Within the total population of adhering
cells a specific staining for monocytes/macrophages
was used to identify the adhering and infiltrating
monocytes. (*, P<0.05, Student's t-test). Figure 12
shows examples of MCP-I staining by
immunohistochemistry of lesions at the early time
point (2 days) and the late time point (14 days) in
untreated mice (control) and mice, which were treated
with 1- (3- (lH-imidazol-1- yl) propyl) -3- (3,
4-dimethoxyphenyl) thiourea hydrochloride . Figure 13
shows the quantification of MCP-I staining in cross
sections of mice sacrificed after 2 days (early time
point) A or after 14 days (late time point) B within
the media and neointima in absence (black bars) and
presence (open bars) of 1-(3-(1Himidazol- 1-yl)
propyl) -3- (3, 4-dimethoxyphenyl) thiourea
hydrochloride treatment. (*, P<0.05; Student's
t-test). Figure 14 shows the relative amount of MCP-I
staining (%) in cross sections of mice sacrificed
after 2 days (early time point) (A) or after 14 days
(late time point) (B) within the media and neointima
in absence (black bars) and presence (openbars) of 1-
(3- (lH-imidazol-1-yl) propyl) -3- (3, 4-
dimethoxyphenyl) thiourea hydrochloride treatment. (*,
P<0.05; Student' s t-test) . Figure 15 shows the
quantification of the accelerated atherosclerosis in
the vessel wall based on the quantification of
monocyte/macrophage staining using marker AIA31240.
Presented are cross sections of mice sacrificed at the
late time point (14 days) treated in absence (black
bars) and presence (open bars) of 1- (3-
(lH-imidazol-l-yl)propyl) -3- (3,4- dimethoxyphenyl)
thiourea hydrochloride. Foam cell accumulation is
illustrated as (A) foam cell positive area / cross
section in % and (B) foam cell positive area / cross
section in mm2. Figure 16 illustrates cleavage of
human MCP-I (i-h ) bearing an N-terminal glutaminyl
(A) or pyroglutamyl (5-oxo-L-Prolyl) residue (B) by
recombinant human Aminopeptidase P for 24 h . The
pyroglutamate formation at the N-Terminus was
accomplished by incubation of MCP-I with recombinant
human QC for 3 h prior to the assay. The DP4 cleavage
products were analyzed after 0 min, 15 min, 30 min,
Ih, 2h, 4h and 24 h using Maldi-TOF mass spectrometry.
Figure 17 illustrates the cleavage of human MCP-I
(i-76 ) bearing an N-terminal glutaminyl (A) or
pyroglutamyl (5-oxo-L-Prolyl) residue (B) by
recombinant human DP4 for 4 h . The pyroglutamate
formation at the N-Terminus was accomplished by
incubation of MCP-I with recombinant human QC for 3 h
prior to assay. In addition, the incubation of
Gln1-MCP-l with recombinant human QC was carried out
in presence of 10 mM QC-specific inhibitor 1- (3-
(lH-imidazol-1-yl) propyl) -3- (3, 4-dimethoxyphenyl)
thiourea hydrochloride. The DP4 cleavage products were
analyzed using Maldi-TOF mass spectrometry after 0
min, 15 min, 30 min, Ih, 2h and 4h. Figure 18 shows
the degradation of human MCP-IM -76 ) carrying an
N-terminal glutaminyl residue (A) or pyroglutamyl
(5-oxo-LProlyl) residue (B) in human serum for 7 and
24 h , respectively.For cyclization of the N-terminal
glutamine residue into pyroglutamate, MCP-I was
incubated with recombinant human QC for 3 h prior to
assay start. In addition, Gln 1-MCP-l was incubated in
human serum in the presence of 9.6 mM DP4 Inhibitor
Isoleucyl-Thiazolidide (P32/98) for 24 h (C) . The
cleavage products were analyzed after 0 min, 10 min,
30 min, Ih, 2h, 3h 5h and 7 h for Glr^-MCP-l, 0 min, 3
0 min, Ih, 2h, 3h 5h, 7 h and 24 h for pGlu^MCP-l and
0 min, Ih, 2h, 3h, 5h, 7 h and 24 h for Gln 1-MCP-l in
combination with Isoleucyl-Thiazolidide using
Maldi-TOF mass spectrometry. Figure 19 shows the
degradation of human bearing an N-terminal glutaminyl
(A) or pyroglutamyl (5-oxo-L-Prolyl) residue (B) by
recombinant human DP4 for 24 h . For cyclization of
N-terminal glutamine into pyroglutamate, MCP-2 was
incubated with recombinant human QC for 3 h prior to
assay start. The DP4 cleavage products were analyzed
using Maldi-TOF mass spectrometry after 0 min, 15 min,
30 min, Ih, 2h, 4h and 24 h . Figure 20 shows the
degradation of human MCP-3M-76) carrying an N-terminal
glutaminyl (A) or pyroglutamyl (5-oxo-L-Prolyl)
residue (B) by recombinant human DP4 for 24 h . For
cyclization of N-terminal glutamine into
pyroglutamate, MCP-3 was incubated with recombinant
human QC for 3 h prior to assay start. The DP4
cleavage products were analyzed using Maldi-TOF mass
spectrometry after 0 min, 15 min, 30 min, Ih, 2h, 4h
and 24 h . Figure 21 illustrates the cleavage of human
MCP-4/]__75 bearing an N-terminal glutaminyl (A) or
pyroglutamyl (5-oxo-L-Prolyl) residue (B) by
recombinant human DP4 for 4 hours. For cyclization of
N-terminal glutamine into pyroglutamate, MCP-4 was
incubated with recombinant human QC for 3 h prior to
assay start. The DP4 cleavage products were analyzed
using Maldi-TOF mass spectrometry after 0 min, 15 min,
30 min, Ih, 2h, and 4h. Figure 22 shows the
chemotactic potency of human N-terminal MCP- 1
variants starting with N-terminal glutamine
(Gln1-MCP-l) , pyroglutamic acid (pGlu1-MCP-l)
(5-oxo-L-Proline) , starting withproline 2
(Pro2-MCP-l, the aminopeptidase P cleavage product),
starting with aspartic acid 3 (Asp3-MCP-l, the DP4
cleavage product) and starting with isoleucine 5
(Ile5-MCP-l, the MMP-I 



cleavage product) towards human THP-I monocytes.
Figure 23 shows the analysis of chemotactic potency of
human MCP-I, which was incubated with human
recombinant DP4 in presence (Glr^-MCP-l + QC + DP4)
and absence (Glr^-MCP-l + DP4) of QC-mediated pGlu
formation. In addition, the influence of the
QC-inhibitor 1- (3- (lH-imidazol-1-yl) propyl) -3- (3,
4- dimethoxyphenyl) thiourea hydrochloride (QCI) (10
mM ) on the formation of the N-terminal pGlu-residue,
followed by subsequent DP4 cleavage (Glr^-MCP-l + QC +
QCI + DP4) is shown. Figure 24 shows the chemotactic
potency of human MCP-I (A) , MCP- 2 (B) , MCP-3 (C)
and MCP-4 (D) in absence or presence of the N -
terminal pyroglutamyl residue. Figure 25 shows the
chemotactic potency of full-length human MCP-I (A),
MCP-3 (B), MCP-2 (C) and MCP-4 (D) starting with an
N-terminal glutamine in comparison to their respective
DP4 cleavage products. Figure 26 shows the significant
reduction of TNFCC-levels after application of
QC-inhibitor 1- (3- (lH-imidazol-1-yl) propyl) -3- (3,
4-dimethoxyphenyl) thiourea hydrochloride in a model
of LPSinduced sepsis in rats (ANOVA, P<0.05). Figure
27 shows the dose-dependent reduction of infiltrating
monocytes to the peritoneum in a model of
thioglycollate-induced peritonitis in mice, caused by
a QC-inhibitor . Thioglycollate and QCI (1- (3-
(lH-imidazol-1-yl) propyl) -3- (3, 4- dimethoxyphenyl)
thiourea hydrochloride) in three different
concentrations of 25 mg/kg, 50 mg/kg and 100 mg/kg
were injected. Cells infiltrating the peritoneum, were
classified using FACS analysis 4 h after inducing the
peritonits. (*, P<0.05, Student's t-test) .Figure 28
shows the reduction of Moma2-positive cells in the
peritoneal lavage fluid of mice, which received a
thioglycollate challenge in combination with the
QC-specific inhibitor QCI (1- (3- (lH-imidazol-1-yl)
propyl) -3- (3, 4-dimethoxyphenyl) thiourea) ,
compared to animals receiving no QCI (*, P<0.05,
Student's ttest) . Detailed description of the
Invention In particular the present invention pertains
to the following items : 1 . A QC inhibitor for the
treatment and/or prevention of an inflammatory disease
or condition, selected from a . neurodegenerative
diseases, comprising mild cognitive impairment (MCI),
Alzheimer's disease, neurodegeneration in Down
Syndrome, Familial British Dementia, Familial Danish
Dementia, and multiple sclerosis, b . chronic and
acute inflammations, comprising rheumatoid arthritis,
atherosclerosis, restenosis, and pancreatitis, c .
fibrosis, comprising lung fibrosis, liver fibrosis,
and renal fibrosis, d . cancer, comprising
cancer/hemangioendothelioma proliferation, and gastric
carcinomas, e . metabolic diseases, comprising
hypertension, f . and other inflammatory diseases,
comprising neuropathic pain, graft rejection/graft
failure/graft vasculopathy, HIV infections/AIDS,
gestosis, tuberous sclerosis. 2 . The QC inhibitor
according to item 1 , wherein the neurodegenerative
disease is selected from mild cognitive impairment
(MCI), Alzheimer's disease, neurodegeneration in Down
Syndrome, Familial British Dementia, Familial Danish
Dementia, multiple sclerosis.3 . The QC inhibitor
according to item 1 or 2 , wherein the disease is mild
cognitive impairment. 4 . The QC inhibitor according
to any of items 1 to 3 , wherein the QC inhibitor is
administered in combination with a further agent,
selected from the group consisting of nootropic
agents, neuroprotectants, antiparkinsonian drugs,
amyloid protein deposition inhibitors, beta amyloid
synthesis inhibitors, antidepressants, anxiolytic
drugs, antipsychotic drugs and anti-multiple sclerosis
drugs. 5 . The QC inhibitor according to item 1 ,
wherein the disease is a chronic or acute
inflammation, selected from rheumatoid arthritis,
atherosclerosis, restenosis and pancreatitis . 6 . The
QC inhibitor according to item 1 or 5 , wherein the
disease is selected from restenosis and pancreatitis.
7 . The QC inhibitor according to item 1 , 5 or 6 ,
wherein the QC inhibitor is administered in
combination with a further agent, selected from the
group consisting of inhibitors of the angiotensin
converting enzyme (ACE); angiotensin II receptor
blockers; diuretics; calcium channel blockers (CCB);
beta-blockers; platelet aggregation inhibitors;
cholesterol absorption modulators; HMG-Co-A reductase
inhibitors; high density lipoprotein (HDL) increasing
compounds; renin inhibitors; IL-6 inhibitors;
antiinflammatory corticosteroids; antiproliferative
agents; nitric oxide donors; inhibitors of
extracellular matrix synthesis; growth factor or
cytokine signal transduction inhibitors; MCP-I
antagonists and tyrosine kinase inhibitors . 8 . Use
of a QC inhibitor for the treatment and/or prevention
of an inflammatory disease or condition selected froma
. neurodegenerative diseases, comprising mild
cognitive impairment (MCI), Alzheimer's disease,
neurodegeneration in Down Syndrome, Familial British
Dementia, Familial Danish Dementia, multiple
sclerosis, 



b . chronic and acute inflammations, comprising
rheumatoid arthritis, atherosclerosis, restenosis,
pancreatitis, c . fibrosis, comprising lung fibrosis,
liver fibrosis, renal fibrosis, d . cancer, comprising
cancer/hemangioendothelioma proliferation, gastric
carcinomas, e . metabolic diseases, comprising
hypertension, f . and other inflammatory diseases,
comprising neuropathic pain, graft rejection/graft
failure/graft vasculopathy, HIV infections/AIDS,
gestosis, tuberous sclerosis. 9 . The use according to
item 8 , wherein the disease is a neurodegenerative
disease, selected from mild cognitive impairment
(MCI), Alzheimer's disease, neurodegeneration in Down
Syndrome, Familial British Dementia, Familial Danish
Dementia, multiple sclerosis. 10. The use according to
item 8 or 9 , wherein the disease is mild cognitive
impairment (MCI) . 11. The use according to any of
items 8 to 10, wherein the QC inhibitor is
administered in combination with a further agent,
selected from the group consisting of nootropic
agents, neuroptrotectants, antiparkinsonian drugs,
amyloid protein deposition inhibitors, beta amyloid
synthesis inhibitors, antidepressants, anxiolytic
drugs, antipsychotic drugs and anti-multiple sclerosis
drugs. 12. The use according to item 8 , wherein the
disease is a chronic or acute inflammation, selected
from rheumatoid arthritis, atherosclerosis, restenosis
and pancreatitis.13. The use according to item 8 or
12, wherein the disease is selected from restenosis
and pancreatitis. 14. The use according to item 8 , 12
or 13, wherein the QC inhibitor is administered in
combination with a further agent, selected from the
group consisting of inhibitors of the angiotensin
converting enzyme (ACE); angiotensin II receptor
blockers; diuretics; calcium channel blockers (CCB);
beta-blockers; platelet aggregation inhibitors;
cholesterol absorption modulators; HMG-Co-A reductase
inhibitors; high density lipoprotein (HDL) increasing
compounds; renin inhibitors; IL-6 inhibitors;
antiinflammatory corticosteroids; antiproliferative
agents; nitric oxide donors; inhibitors of
extracellular matrix synthesis; growth factor or
cytokine signal transduction inhibitors; MCP-I
antagonists and tyrosine kinase inhibitors . 15. Use
of a QC inhibitor for the preparation of a medicament
for treating and/or preventing an inflammatory disease
or condition selected from a . neurodegenerative
diseases, comprising mild cognitive impairment (MCI),
Alzheimer's disease, neurodegeneration in Down
Syndrome, Familial British Dementia, Familial Danish
Dementia, multiple sclerosis, b . chronic and acute
inflammations, comprising rheumatoid arthritis,
atherosclerosis, restenosis, pancreatitis, c .
fibrosis, comprising lung fibrosis, liver fibrosis,
renal fibrosis, d . cancer, comprising
cancer/hemangioendothelioma proliferation, gastric
carcinomas, e . metabolic diseases, comprising
hypertension, f . and other inflammatory diseases,
comprising neuropathic pain, graft rejection/graft
failure/graft vasculopathy, HIV infections/AIDS,
gestosis, tuberous sclerosis.16. The use according to
item 15, wherein the disease is a neurodegenerative
disease, selected from mild cognitive impairment
(MCI), Alzheimer's disease, neurodegeneration in Down
Syndrome, Familial British Dementia, Familial Danish
Dementia, multiple sclerosis. 17. The use according to
item 15 or 16, wherein the disease is mild cognitive
impairment (MCI). 18. The use according to any of
items 15 to 17, wherein the QC inhibitor is
administered in combination with a further agent,
selected from the group consisting of nootropic
agents, neuroprotectants, antiparkinsonian drugs,
amyloid protein deposition inhibitors, beta amyloid
synthesis inhibitors, antidepressants, anxiolytic
drugs, antipsychotic drugs and anti-multiple sclerosis
drugs. 19. The use according to item 15, wherein the
disease is a chronic or acute inflammation, selected
from rheumatoid arthritis, atherosclerosis, restenosis
and pancreatitis. 20. The use according to item 15 or
19, wherein the disease is selected from restenosis
and pancreatitis. 21. The use according to any of
items 15, 19 or 20, wherein the QC inhibitor is
administered in combination with a further agent,
selected from the group consisting of inhibitors of
the angiotensin converting enzyme (ACE) ; angiotensin
II receptor blockers; diuretics; calcium channel
blockers (CCB); beta-blockers; platelet aggregation
inhibitors; cholesterol absorption modulators;
HMG-Co-A reductase inhibitors; high density
lipoprotein (HDL) increasing compounds; renin
inhibitors; IL-6 inhibitors; antiinflammatory
corticosteroids; antiproliferative agents; nitric
oxide donors; inhibitors of extracellular
matrixsynthesis; growth factor or cytokine signal
transduction inhibitors; MCP-I antagonists and
tyrosine kinase inhibitors . 22. A Method of treatment
and/or prevention of an inflammatory disease or
condition, selected from 



a . neurodegenerative diseases, comprising mild
cognitive impairment (MCI), Alzheimer's disease,
neurodegeneration in Down Syndrome, Familial British
Dementia, Familial Danish Dementia, multiple
sclerosis, b . chronic and acute inflammations,
comprising rheumatoid arthritis, atherosclerosis,
restenosis, pancreatitis, c . fibrosis, comprising
lung fibrosis, liver fibrosis, renal fibrosis, d .
cancer, comprising cancer / hemangioendothelioma
proliferation, gastric carcinomas, e . metabolic
diseases, comprising hypertension, f . and other
inflammatory diseases, comprising neuropathic pain,
graft rejection/graft failure/graft vasculopathy, HIV
infections/AIDS, gestosis, tuberous sclerosis, wherein
an effective amount of a QC inhibitor is administered
to a subject in need thereof. 23. The method of
treatment and/or prevention according to item 22,
wherein the disease is a neurodegenerative disease,
selected from mild cognitive impairment (MCI),
Alzheimer's disease, neurodegeneration in Down
Syndrome, Familial British Dementia, Familial Danish
Dementia, multiple sclerosis . 24. The method of
treatment and/or prevention according to item 23 or
24, wherein the disease is mild cognitive impairment
(MCI) .25. The method of treatment and/or prevention
according to any of items 23 to 25, wherein the QC
inhibitor is administered in combination with a
further agent, selected from the group consisting of
nootropic agents, neuroprotectants, antiparkinsonian
drugs, amyloid protein deposition inhibitors, beta
amyloid synthesis inhibitors, antidepressants,
anxiolytic drugs, antipsychotic drugs and
anti-multiple sclerosis drugs. 26. The method of
treatment and/or prevention according to item 23,
wherein the disease is a chronic or acute
inflammation, selected from rheumatoid arthritis,
atherosclerosis, restenosis and pancreatitis. 27. The
method of treatment and/or prevention according to
item 23 or 26, wherein the disease is selected from
restenosis and pancreatitis. 28. The method of
treatment and/or prevention according to item 23, 26
or 27 wherein the QC inhibitor is administered in
combination with a further agent, selected from the
group consisting of inhibitors of the angiotensin
converting enzyme (ACE); angiotensin II receptor
blockers; diuretics; calcium channel blockers (CCB);
beta-blockers; platelet aggregation inhibitors;
cholesterol absorption modulators; HMG-Co-A reductase
inhibitors; high density lipoprotein (HDL) increasing
compounds; renin inhibitors; IL-6 inhibitors;
antiinflammatory corticosteroids; antiproliferative
agents; nitric oxide donors; inhibitors of
extracellular matrix synthesis; growth factor or
cytokine signal transduction inhibitors; MCP-I
antagonists and tyrosine kinase inhibitors. 29. The
use according to any of items 7 to 21, wherein the
disease and/or condition afflict a human being.30. The
method of any of items 22 to 28, wherein the disease
and/or condition afflicts a human being. 31. The use
or method according to any one of the preceding items,
wherein said QC inhibitor is an inhibitor selected
from formulae 1 , 1*, Ia, Ib, Ic, Id, Ie, If, Ig, Ih,
and Ii. 32. The use or method according to any one of
items 1 to 31, wherein said QC inhibitor is an
inhibitor selected from examples 1 to 141. 33. The use
or method according to any one of items 1 to 32,
wherein said QC inhibitor is 1- (3- (lH-imidazole-1-
yl) propyl) -3- (3, 4-dimethoxy-phenyl) thiourea
hydrochloride. 34. Diagnostic assay, comprising a QC
inhibitor. 35. Diagnostic assay according to item 34,
wherein said QC inhibitor is an inhibitor selected
from formulae 1 , 1*, Ia, Ib, Ic, Id, Ie, If, Ig, Ih,
and Ii. 36. Diagnostic assay according to item 34 or
35, wherein said QC inhibitor is an inhibitor selected
from examples 1 to 141. 37. Diagnostic assay according
to any of items 34 to 36, wherein said QC inhibitor is
1- (3- (lH-imidazole-1-yl) propyl) -3- (3, 4-
dimethoxy-phenyl) thiourea hydrochloride. 38. A method
of diagnosing any one of the diseases and/or
conditions as defined in item 1 , comprising the steps
of collecting a sample from a subject who is suspected
to be afflicted with said disease and/or condition,
contacting said sample with a QC inhibitor,
anddetermining whether or not said subject is
afflicted by said disease and/or condition. 39. The
method according to item 38, wherein said subject is a
human being. 40. The method according to item 38 or
39, wherein said QC inhibitor is an inhibitor selected
from formulae 1 , 1*, Ia, Ib, Ic, Id, Ie, If, Ig, Ih,
and Ii. 41. The method according to any of items 38 to
40, wherein said QC inhibitor is an inhibitor selected
from examples 1 to 141. 42. The method according to
any of items 38 to 41, wherein said QC inhibitor is 1-
(3- (lH-imidazole-1-yl) propyl) -3- (3, 4-
dimethoxy-phenyl) thiourea hydrochloride. 43. The
method of any of items 38 to 42, wherein said sample
is 



a blood sample, a serum sample, a sample of
cerebrospinal liquor or a urine sample. 44. Diagnostic
kit for carrying out the method of items 38 to 42
comprising as detection means the diagnostic assay of
any of items 34 or 37 and a determination means. 45.
Pharmaceutical composition, comprising the QC
inhibitor according to any of items 1 to 7 or 31 to
33. In an especially preferred embodiment, the
invention relates to the use of a QC inhibitor in
methods of treating a chronic or acute inflammation,
selected from rheumatoid arthritis, atherosclerosis,
restenosis and pancreatitis, particularly restenosis
and pancreatitis, most preferably restenosis.The
effect of a QC inhibitor for treating a chronic or
acute inflammation, selected from rheumatoid
arthritis, atherosclerosis, restenosis and
pancreatitis, can be tested using the in vivo assays
described in examples 3 , 7 and 8 of the present
invention. Even preferred according to the present
invention is the use of a QC inhibitor in methods of
treating mild cognitive impairment (MCI) .
Accordingly, the present invention pertains more
prepferably to the following items: 1 . A QC inhibitor
for the treatment and/or prevention of an inflammatory
disease or condition, selected from mild cognitive
impairment (MCI), restenosis, and pancreatitis. 2 .
Use of a QC inhibitor for the treatment and/or
prevention of an inflammatory disease or condition
selected from mild cognitive impairment (MCI),
restenosis, and pancreatitis. 3 . Use of a QC
inhibitor for the preparation of a medicament for
treating and/or preventing an inflammatory disease or
condition selected from mild cognitive impairment
(MCI), restenosis, and pancreatitis. 4 . The QC
inhibitor or use according to any of items 1 to 3 ,
wherein the disease is mild cognitive impairment
(MCI). 5 . The QC inhibitor or use according to any of
items 1 to 4 , wherein the QC inhibitor is
administered in combination with a further agent,
selected from the group consisting of nootropic
agents, neuroptrotectants, antiparkinsonian drugs,
amyloid protein deposition inhibitors, beta
amyloidsynthesis inhibitors, antidepressants,
anxiolytic drugs, antipsychotic drugs and
anti-multiple sclerosis drugs. 6 . The QC inhibitor or
use according to any of items 1 to 3 , wherein the
disease is selected from restenosis and pancreatitis .
7 . The QC inhibitor or use according to any of items
1 to 3 or 6 , wherein the disease is restenosis. 8 .
The QC-inhibitor or use according to any of items 1 to
3 , 6 or 7 , wherein the QC inhibitor is administered
in combination with a further agent, selected from the
group consisting of inhibitors of the angiotensin
converting enzyme (ACE); angiotensin II receptor
blockers; diuretics; calcium channel blockers (CCB);
beta-blockers; platelet aggregation inhibitors;
cholesterol absorption modulators; HMG-Co-A reductase
inhibitors; high density lipoprotein (HDL) increasing
compounds; renin inhibitors; IL-6 inhibitors;
antiinflammatory corticosteroids; antiproliferative
agents; nitric oxide donors; inhibitors of
extracellular matrix synthesis; growth factor or
cytokine signal transduction inhibitors; MCP-I
antagonists and tyrosine kinase inhibitors. 9 . A
Method of treatment and/or prevention of an
inflammatory disease or condition, selected from mild
cognitive impairment (MCI), restenosis and
pancreatitis, wherein an effective amount of a QC
inhibitor is administered to a subject in need
thereof. 10. The method of treatment and/or prevention
according to item 9 , wherein the disease is mild
cognitive impairment (MCI). 11. The method of
treatment and/or prevention according to item 9 or 10,
wherein the QC inhibitor is administered in
combination with a further agent, selected from the
groupconsisting of nootropic agents, neuroprotectants,
antiparkinsonian drugs, amyloid protein deposition
inhibitors, beta amyloid synthesis inhibitors,
antidepressants, anxiolytic drugs, antipsychotic drugs
and anti-multiple sclerosis drugs. 12. The method of
treatment and/or prevention according to item 9 ,
wherein the disease is a chronic or acute
inflammation, selected from rheumatoid arthritis,
atherosclerosis, restenosis and pancreatitis. 13. The
method of treatment and/or prevention according to
item 9 or 12, wherein the disease is selected from
restenosis and pancreatitis. 14. The method of
treatment and/or prevention according to any of item 9
, 12 or 13, wherein the disease is restenosis. 15. The
method of treatment and/or prevention according to any
of items 9 , or 12 to 14, wherein the QC inhibitor is
administered in combination with a further agent,
selected from the group consisting of inhibitors of
the angiotensin converting enzyme (ACE); angiotensin
II receptor blockers; diuretics; calcium channel
blockers (CCB); beta-blockers; platelet aggregation
inhibitors; cholesterol absorption modulators;
HMG-Co-A reductase inhibitors; high density
lipoprotein (HDL) increasing compounds; renin
inhibitors; IL-6 inhibitors; antiinflammatory
corticosteroids; antiproliferative agents; nitric
oxide donors; inhibitors of 



extracellular matrix synthesis; growth factor or
cytokine signal transduction inhibitors; MCP-I
antagonists and tyrosine kinase inhibitors. 16. The
use according to any of items 2 to 8 , wherein the
disease and/or condition afflict a human being.17. The
method of any of items 9 to 15, wherein the disease
and/or condition afflicts a human being. 18. The
QC-inhibitor, use or method according to any one of
items 1 to 17, wherein said QC inhibitor is an
inhibitor selected from formulae 1 , 1*, Ia, Ib, Ic,
Id, Ie, If, Ig, Ih, and Ii . 19. The QC-inhibitor, use
or method according to any one of items 1 to 18,
wherein said QC inhibitor is an inhibitor selected
from examples 1 to 141. 20. The QC-inhibitor, use or
method according to any one of items 1 to 19, wherein
said QC inhibitor is 1-(3-(1Himidazole- 1-yl) propyl)
-3- (3, 4-dimethoxy-phenyl) thiourea hydrochloride .
21. Diagnostic assay, comprising a QC inhibitor. 22.
Diagnostic assay according to item 21, wherein said QC
inhibitor is an inhibitor selected from formulae 1 ,
1*, Ia, Ib, Ic, Id, Ie, If, Ig, Ih, and Ii. 23.
Diagnostic assay according to item 2 1 or 22, wherein
said QC inhibitor is an inhibitor selected from
examples 1 to 141. 24. Diagnostic assay according to
any of items 2 1 to 23, wherein said QC inhibitor is
1- (3- (lH-imidazole-1-yl) propyl) -3- (3, 4-
dimethoxy-phenyl) thiourea hydrochloride. 25. A method
of diagnosing any one of the diseases and/or
conditions as defined in item 1 , comprising the steps
of collecting a sample from a subject who is suspected
to be afflicted with said disease and/or
condition,contacting said sample with an inhibitor of
a glutaminyl peptide cyclotransf erase, and
determining whether or not said subject is afflicted
by said disease and/or condition. 26. The method
according to item 26, wherein said subject is a human
being. 27. The method according to item 26 or 27,
wherein said QC inhibitor is an inhibitor selected
from formulae 1 , 1*, Ia, Ib, Ic, Id, Ie, If, Ig, Ih,
and Ii. 28. The method according to any of items 25 to
27, wherein said QC inhibitor is an inhibitor selected
from examples 1 to 141. 29. The method according to
any of items 25 to 28, wherein said QC inhibitor is 1-
(3- (lH-imidazole-1-yl) propyl) -3- (3, 4-
dimethoxy-phenyl) thiourea hydrochloride. 30. The
method of any of items 25 to 29, wherein said sample
is a blood sample, a serum sample, a sample of
cerebrospinal liquor or a urine sample. 31. Diagnostic
kit for carrying out the method of items 25 to 30
comprising as detection means the diagnostic assay of
any of items 2 1 to 24 and a determination means. 32.
Pharmaceutical composition, comprising the QC
inhibitor according to any of items 1 , 4 to 6 or 18
to 20.Definitions Enzyme inhibitors , in particular
inhibitors of QC Reversible enzyme inhibitors:
comprise competitive inhibitors, non-competitive
reversible inhibitors, slow-binding or tightbinding
inhibitors, transition state analogues and
multisubstrate analogues. Competitive inhibitors show
i ) non-covalent interactions with the enzyme, ii)
compete with substrate for the enzyme active site. The
principal mechanism of action of a reversible enzyme
inhibitor and the definition of the dissociation
constant can be visualized as follows: The formation
of the enzyme-inhibitor [E-I] complex prevents binding
of substrates, therefore the reaction cannot proceed
to the normal physiological product, P . A larger
inhibitor concentration [I] leads to larger [E-I],
leaving less free enzyme to which the substrate can
bind.Non-competitive reversible inhibitors i ) bind at
a site other than active site (allosteric binding
site) ii) cause a conformational change in the enzyme
which decreases or stops catalytic activity.
Slow-binding or tight-binding inhibitors i ) are
competitive inhibitors where the equilibrium between
inhibitor and enzyme is reached slowly, ii) (k on is
slow) , possibly due to conformational changes that
must occur in the enzyme or inhibitor a ) are often
transition state analogues b ) are effective at
concentrations similar to the enzyme concentration
(subnanomolar KD values) c ) due to koff values being
so low these types of inhibitors are "almost"
irreversible. Transition state analogues Are
competitive inhibitors which mimic the transition
state of an enzyme catalyzed reaction. Enzyme
catalysis occurs due to a lowering of the energy of
the transition state, therefore, transition state
binding is favored over substrate binding.
Multisubstrate analogues For a reaction involving two
or more substrates, a competitive inhibitor or
transition state analogue can be designed which
contains structural characteristics resembling two or
more of the substrates. 



Irreversible enzyme inhibitors: drive the equilibrium
between the unbound enzyme and inhibitor and enzyme
inhibitor complex (E + I < > E-I) all the way to the
E-I-side with a covalent bond (-100 kcal/mole) ,
making the inhibition irreversible. Affinity labeling
agents  Active-site directed irreversible inhibitors
(competitive irreversible inhibitor) are recognized by
the enzyme(reversible, specific binding) followed by
covalent bond formation, and i ) are structurally
similar to substrate, transition state or product
allowing for specific interaction between drug and
target enzyme, ii) contain reactive functional group
(e.g. a nucleophile, -COCH2Br) allowing for covalent
bond formation. The reaction scheme below describes an
active-site directed reagent with its target enzyme
where K is the dissociation constant and kmactivation
is the rate of covalent bond formation.
Mechanism-based enzyme inactivators (also called
suicide inhibitors ) are active-site directed reagents
(unreactive) which bind to the enzyme active site
where they are transformed to a reactive form
(activated) by the enzyme's catalytic capabilities.
Once activated, a covalent bond between the inhibitor
and the enzyme is formed. The reaction scheme below
shows the mechanism of action of a mechanism based
enzyme inactivator, where KD is the dissociation
complex, k2 is the rate of activation of the inhibitor
once bound to the enzyme, k3 is the rate of
dissociation of the activated inhibitor, P , from the
enzyme (product can still be reactive) from the enzyme
and is the rate of covalent bond formation between the
activated inhibitor and the enzyme.Inactivation
(covalent bond formation, k ) must occur prior to
dissociation (k3) otherwise the now reactive inhibitor
is released into the environment. The partition ratio,
/ : ratio of released product to inactivation should
be minimized for efficient inactivation of the system
and minimal undesirable side reactions. A large
partition ratio (favors dissocation) leads to
nonspecific reactions. Uncompetitive enzyme
inhibitors: As a definition of uncompetitive inhibitor
(an inhibitor which binds only to ES complexes) the
following equilibria equation can be assumed: The ES
complex dissociates the subtrate with a dissociation
constant equal to Ks, whereas the ESI complex does not
dissociate it (i.e has a Ks value equal to zero) . The
Km's of Michaelis-Menten type enzymes are expected to
be reduced. Increasing substrate concentration leads
to increasing ESI concentration (a complex incapable
of progressing to reaction products) therefore the
inhibition cannot be removed.Preferred according to
the present invention are competitive enzyme
inhibitors. Most preferred are competitive reversible
enzyme inhibitors. The terms "K " or "K " and "K " are
binding constants, which describe the binding of an
inhibitor to and the subsequent release from an
enzyme. Another measure is the "IC50" value, which
reflects the inhibitor concentration, which at a given
substrate concentration results in 50 % enzyme
activity. QC The term "QC" as used herein comprises
glutaminyl cyclase (QC) and QC-like enzymes. QC and
QC-like enzymes have identical or similar enzymatic
activity, further defined as QC activity. In this
regard, QC-like enzymes can fundamentally differ in
their molecular structure from QC. The term "QC
activity" as used herein is defined as intramolecular
cyclization of N-terminal glutaminyl residues into
pyroglutamic acid (pGlu*) or of N-terminal
L-homoglutaminyl or L-beta-homoglutaminyl to a cyclic
pyro-homoglutamine derivative under liberation of
ammonia. See schemes 1 and 2 in this regard.Scheme 1:
Cyclization of glutamine by QC Scheme 2 : Cyclization
of L-homoglutamine by QC The term "EC" as used herein
comprises the side activity of QC and QC-like enzymes
as glutamate cyclase (EC) , further defined as EC
activity. The term "EC activity" as used herein is
defined as intramolecular cyclization of N-terminal
glutamyl residues into pyroglutamic acid (pGlu*) by
QC. See scheme 3 in this regard.Scheme 3 : N-terminal
cyclization of uncharged glutamyl peptides by QC (EC)
The term "QC-inhibitor" "glutaminyl cyclase inhibitor"
is generally known to a person skilled in the art and
means enzyme inhibitors as generally defined above,
which inhibit the catalytic activity of glutaminyl
cyclase (QC) or its glutamyl cyclase (EC) activity.
Potency of QC inhibition In light of the correlation
with QC inhibition, in preferred embodiments, the
subject method and medical use utilize an agent with a
K1 for QC inhibition of 10 mM or less, more preferably
of 1 mM or less, even more preferably of 0.1 mM or
less or 0.01 mM or less, or most preferably 0.001 mM
or less. Indeed, inhibitors with K1 values in the
lower micromolar, preferably the nanomolar and even
more preferably the picomolar range are contemplated.
Thus, while the active agents are described herein,
for convenience, as "QC inhibitors", it will be
understood that such nomenclature is not intended to
limit the subject matter of the invention in any way.
Molecular weight of QC inhibitors In general, the QC
inhibitors of the subject method or medical 



use will be small molecules, e.g., with molecular
weights of 1000 g/mole or less, 500 g/mole or less,
preferably of 400g/mole or less, and even more
preferably of 350 g/mole or less and even of 300
g/mole or less. The term "subject" as used herein,
refers to an animal, preferably a mammal, most
preferably a human, who has been the object of
treatment, observation or experiment and/or is
suspected of being afflicted with a disease and/or
condition as defined in the items. The term
"therapeutically effective amount" as used herein,
means that amount of an active compound or a
pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human
being sought by a researcher, veterinarian, medical
doctor or other clinician, which includes alleviation
of the symptoms of the disease or disorder being
treated. As used herein, the term "pharmaceutically
acceptable" embraces both human and veterinary use:
for example the term "pharmaceutically acceptable"
embraces a veterinary acceptable compound or a
compound acceptable in human medicine and health care
. Pharmaceutically acceptable salts: In view of the
close relationship between the free compounds and the
compounds in the form of their salts or solvates,
whenever a compound or inhibitor, respectively, is
referred to in this context, a corresponding salt or
solvate is also intended, provided such is possible or
appropriate under the circumstances. Salts and
solvates of the inhibitors of the present invention
and physiologically functional derivatives thereof
which are suitable for use in medicine are those
wherein the counter-ion or associated solvent is
pharmaceutically acceptable. However, salts and
solvates having non-pharmaceutically acceptable
counter-ions or associated solvents are within the
scope of the present invention, for example, for use
as intermediates in thepreparation of other compounds
and their pharmaceutically acceptable salts and
solvates. Suitable salts according to the invention
include those formed with both organic and inorganic
acids or bases. Pharmaceutically acceptable acid
addition salts include those formed from hydrochloric,
hydrobromic, sulphuric, nitric, citric, tartaric,
phosphoric, lactic, pyruvic, acetic, trif luoroacetic,
triphenylacetic, sulphamic, sulphanilic, succinic,
oxalic, fumaric, maleic, malic, mandelic, glutamic,
aspartic, oxaloacetic, methanesulphonic,
ethanesulphonic, arylsulphonic (for example
p-toluenesulphonic, benzenesulphonic,
naphthalenesulphonic or naphthalene-disulphonic) ,
salicylic, glutaric, gluconic, tricarballylic,
cinnamic, substituted cinnamic (for example, phenyl,
methyl, methoxy or halo substituted cinnamic,
including 4-methyl and 4-methoxycinnamic acid) ,
ascorbic, oleic, naphthoic, hydroxynaphthoic (for
example 1- or 3-hydroxy-2-naphthoic) ,
naphthaleneacrylic (for example naphthalene-2-acrylic)
, benzoic, 4 methoxybenzoic, 2- or 4- hydroxybenzoic,
4-chlorobenzoic, 4-phenylbenzoic, benzeneacrylic (for
example 1 , 4-benzenediacrylic) , isethionic acids,
perchloric, propionic, glycolic, hydroxyethanesulf
onic, pamoic, cyclohexanesulf amic, salicylic,
saccharinic and trif luoroacetic acid.
Pharmaceutically acceptable base salts include
ammonium salts, alkali metal salts such as those of
sodium and potassium, alkaline earth metal salts such
as those of calcium and magnesium and salts with
organic bases such as dicyclohexylamine and
N-methyl-D-glutamine . All pharmaceutically acceptable
acid addition salt forms of the inhibitors of the
present invention are intended to be embraced by the
scope of this invention. Examples of solvates include
hydrates. Polymorph crystal forms: Furthermore, some
of the crystalline forms of the inhibitors may exist
as polymorphs and as such are intended to be included
inthe present invention. In addition, some of the
compounds may form solvates with water (i.e. hydrates)
or common organic solvents, and such solvates are also
intended to be encompassed within the scope of this
invention. The inhibitors, including their salts, can
also be obtained in the form of their hydrates, or
include other solvents used for their crystallization.
Prodrugs : The present invention further includes
within its scope prodrugs of the inhibitors of this
invention. In general, such prodrugs will be
functional derivatives of the inhibitors, which are
readily convertible in vivo into the desired
therapeutically active inhibitors. Thus, in these
cases, the methods of treatment of the present
invention, the term "administering" shall encompass
the treatment of the various disorders described with
prodrug versions of one or more of the itemed
inhibitors, but which converts to the above specified
inhibitors in vivo after administration to the
subject. Conventional procedures for the selection and
preparation of suitable prodrug derivatives are
described, for example, in "Design of Prodrugs", ed. H
. Bundgaard, Elsevier, 1985 and the patent
applications DE 198 2 8 113, DE 198 2 8 114, WO
99/67228 and WO 99/67279 which are fully incorporated
herein by reference. Protective Groups : During any of
the processes for preparation of the inhibitors of the
present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on
any of the molecules 



concerned. This may be achieved by means of
conventional protecting groups, such as those
described in Protective Groups in Organic Chemistry,
ed. J .F .W . McOmie, Plenum Press, 1973; and T .W .
Greene & P .G .M . Wuts, Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991, fully incorporated
herein by reference. The protecting groups may be
removed at a convenient subsequent stage using methods
known from the art. As used herein, the term
"composition" is intended to encompass a product
comprising the itemed compounds in the
therapeuticallyeffective amounts, as well as any
product, which results, directly or indirectly, from
combinations of the itemed compounds . Carriers and
Additives for galenic formulations : For liquid oral
preparations, such as for example, suspensions,
elixirs and solutions, suitable carriers and additives
may advantageously include water, glycols, oils,
alcohols, flavouring agents, preservatives, colouring
agents and the like; for solid oral preparations such
as, for example, powders, capsules, gelcaps and
tablets, suitable carriers and additives include
starches, sugars, diluents, granulating agents,
lubricants, binders, disintegrating agents and the
like. Carriers, which can be added to the mixture,
include necessary and inert pharmaceutical excipients,
including, but not limited to, suitable binders,
suspending agents, lubricants, flavorants, sweeteners,
preservatives, coatings, disintegrating agents, dyes
and colouring agents. Soluble polymers as targetable
drug carriers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropylmethacrylamidephenol,
polyhydroxyethylaspartamidephenol, or
polyethyleneoxidepolyllysine substituted with
palmitoyl residue (s). Furthermore, the inhibitors of
the present invention may be coupled to a class of
biodegradable polymers useful in achieving
controlled/sustained release of a drug, for example,
poly actic acid, poly-epsilon caprolactone,
polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and
cross-linked or amphipathic block copolymers of
hydrogels. Suitable binders include, without
limitation, starch, gelatin, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and
synthetic gums such as acacia, tragacanth or sodium
oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the
like.Disintegrating agents include, without
limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum and the like. EXAMPLES OF QC-INHIBITORS
QC-inhibitors, which are suitable for uses and methods
according to the present invention are disclosed in WO
2005/075436, which is incorporated herein in its
entirety with regard to the structure, synthesis and
methods of use of the QC-inhibitors. The present
invention provides novel inhibitors of QC (EC) of the
formula 1 , wherein: A is either: an alkyl chain,
alkenyl chain or alkynyl chain; or A is a group
selected from: wherein : R 6, R7, R8, R 9 and R10 are
independently H or an alkyl chain, alkenyl chain,
alkynyl chain, cycloalkyl, a carbocycle, aryl,
heteroaryl, or a heterocycle; n and n1 are
independently 1 - 5 ;m is 1 - 5; o is 0 -4 ; and B is
a group selected from (VI) - (XIV) wherein : D and E
independently represent an alkyl chain, alkenyl chain,
alkynyl chain, a cycloalkyl, carbocycle, aryl,
-alkylaryl, heteroaryl, -alkylheteroaryl, acyl or a
heterocycle.X represents CR20R21, O , S , NR19, with
the proviso for formulas (VIII) and (IX) that, if Z =
CH, X is O or S ; R19 is selected from the group
consisting of H , alkyl, cycloalkyl, aryl, heteroaryl,
-oxyalkyl, -oxyaryl, carbonyl, amido, hydroxy, NO2,
NH2, CN; R and R are independently selected from H ,
alkyl, cycloalkyl, heterocycle, aryl, heteroaryl,
,-oxyalkyl, oxyaryl, carbonyl, amido, NO , NH2, CN,
CF3 ; X1, X2 and X3 are independently O or S provided
that X2 and X3 are not both O ; Y is 0 or S , with the
proviso that Y may not be 0 , when the carbocycle
formed by R17 and R18 has 3 members in the ring; Z is
CH or N ; R11, R12 , R13 and R14 can be independently
selected from H , an alkyl chain, an alkenyl chain, an
alkynyl chain, cycloalkyl, carbocycle, aryl,
heteroaryl, a heterocycle, halogen, alkoxy-,
-thioalkyl, carboxyl, carboxylic acid ester, carbonyl,
carbamide, carbimide, thiocarbamide or thiocarbonyl,
NH2, NO2; R15 and R16 are independently of each other
H or a branched or unbranched alkyl chain, or a
branched or unbranched alkenyl chain; R17 and R18 are
independently selected from H or an alkyl chain,
alkenyl chain, a alkynyl chain, a carbocycle, aryl,
heteroaryl, heteroalkyl or can be connected to form a
carbocycle with up to 6 ring atoms; n is 0 or 1 ; one
proviso, the following compounds:and and and 



are excluded from formula 1 . When A is selected from
an alkyl chain, alkenyl chain or alkynyl chain,
preferably A is a C1-C7 alkyl chain, C1-C7 alkenyl
chain or a C1-C7 alkynyl chain. In one embodiment of
the invention A is an unbranched C2-5 alkyl chain, in
particular an unbranched C3-4 alkyl chain, especially
an unbranched C3 alkyl chain. In a second embodiment
of the invention A represents a C 3 alkyl chain which
is substituted at the 2 position b y one (i.e. in S or
R configuration) or two methyl groups.When A is
selected from the formulae (I) to (V), preferably A is
selected from groups (I) to (IV) . In one embodiment
of the invention A represents a group of formula (IV),
wherein n1 are each equal to 1 and m = 1-4, especially
m = 1 . In a second embodiment of the invention A
represents a group of formula (I), (II) or (III),
wherein n and n1 are each equal to 1 and R6, R7, R8,
R9 and R10 represent H . Preferably R6, R7, R8, R9 and
R10 represent H or methyl. In one embodiment of the
invention the group B is chosen from (VI), (Via),
(VIb), (VII), (X), (XI), (XII), (XIII) and (XIV). In a
second embodiment of the invention group B represents
formula (VI) . In a third embodiment of the invention
group B represents formula (Via) . In a fourth
embodiment of the invention group B represents formula
(VIb) . In a fifth embodiment of the invention group B
represents formula (VII). In a sixth embodiment of the
invention group B represents formula (X) . In a
seventh embodiment of the invention group B represents
formula (XI) . In an eighth embodiment of the
invention group B represents formula (XII). In another
embodiment of the invention group B represents formula
(XIII) . In a further embodiment of the invention
group B represents formula (XIV) . In a preferred
embodiment of the invention B represents a group of
formula (VI) or (VII) . When B represents a group (IX)
suitably A does not represent alkynyl . Preferably D
and E independently represent benzyl, aryl, heteroaryl
or a heterocycle. In one embodiment of the invention D
and E represent aryl, in particular phenyl or napthyl,
especially substituted phenyl. Preferred substituent
groups when D represents phenyl include alkoxy-,
-thioalkyl, halogen, or a carboxylic acid alkyl or
arylester. Also preferred are fluoro, chloro, bromo,
iodo, trif luoromethyl, trif luoromethoxy, methoxy,
ethoxy, benzyloxy, cyano, acetyl, dimethyl amino,
methylsulphanyl, nitro, oxazolyl, pyrazolyl,
isopropyl, ethyl and methoxycarbonyl . Where a phenyl
group i s mono-substituted i t i s preferred that
substitution i s i n the 4-position. Other suitable
aryl groups, which D and E may represent include
dihydrobenzodioxine, benzodioxole, benzodithiole
dihydrobenzodithiine, benzooxathiole and
dihydrobenzooxathiine . A particularly preferred
group, which D o r E may represent i s 3 , 4 -
(dimethoxy) -phenyl, Preferably R 2 0 and R 2 1
represent N O 2 , CN, C F 3 or, i f R 2 0 i s H , R 2
1 i s N O 2 , CN, C F 3, or, i f R 2 1 i s H , R 2 0 i
s N O 2 , CN, C F 3 . In one embodiment, X o r Y i s S
, 0 o r N R 1 . Preferably X o r Y i s S . Preferably
Z represents N . In a preferred embodiment, R 11 and R
14 are H . In a further preferred embodiment, R 12 and
R 13 are independently selected from oxyalkyl o r
thioalkyl, halogen, o r carboxylic acid alkyl ester o
r phenyl. In a preferred embodiment, a t least one o f
R 15 and R 1 6 i s H , more preferably, R 15 and R 1 6
are both H . In a preferred embodiment, one o f R 17
and R 18 i s H and the other iiss MMee.. AAllssoo
pprreeffeerrrreedd aarree ccoommppoouunnddss
wwhheerreeiinn oonnee ooff R 1177 aanndd R 1188 iiss H
and t:hhee ootthheerr i s phenyl. Additionally
preferred are compounds wwhheerree R 1177 aaind R 18
form a carbocycle with u p t o 6 members in the ring
atoms . Preferred compounds include those defined b y
Examples 13, 119 and 125 below.The present invention
provides compounds of formula 1 for use as a
pharmaceutical. In one embodiment regarding the use of
the compounds of formula 1 as a pharmaceutical, the
compounds: and and and are excluded from formula 1 .
The compound (a) of the proviso above is disclosed as
compound 7 in Ganellin et al (1995) J Med Chem 38(17)
3342-3350. This paper discloses said compound as a
weak inhibitor of the histamine H3 receptor.The
compound of proviso (b) is disclosed as compound 7 in
Venkatachalam et al (2001) Bioorganic Med Chem Lett
11, 523-528. This discloses said compound as an HIVl
reverse transcriptase inhibitor . The compound of
proviso (c) is disclosed as compound 19b in Moon et al
(1991) J Med Chem 34, 2314-2327. This paper discloses
said compound as a cholinergic agonist with potential
use in the treatment of Alzheimer's disease. The
compounds of proviso (d) are disclosed as compounds
99, 100 and 102-103 in Wright et al (1986) J Med Chem
29, 523-530. This paper discloses said compounds as
thromoxane synthetase inhibitors . Certain compounds
which would be embraced by formula 1 if it were not
for the proviso "provided that X2 and X3 are not both
O" are disclosed in Wright et al (1987) J Med Chem 30,
2277-2283 as thromboxane synthetase inhibitors.
Certain compounds which would be embraced by formula 1
if it 



were not for the proviso "that Y may not be O , when
the carbocycle formed by R17 and R18 has 3 members in
the ring" are disclosed in EP 0 117 462 A2 as
thromboxane synthetase inhibitors . In particular: A
suitable compound, that of formula 1* shown below, is
a inhbitor of QC:In a further embodiment, the
inhibitors of QC (EC) are those of formula Ia, wherein
R is defined in examples 1 to 53.Acid addition salts,
hydrates and polymorphs of
5-(2,4-dihvdroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide and formulations comprising these
forms The present invention relates to new salt forms
and polymorphs of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide, to hydrates and
polymorphs of such new salt forms and to new
formulations comprising such salt forms. The Hsp90
family of chaperones is comprised of four known
members: Hsp90a and Hsp90b both in the cytosol, grp94
in the endoplasmic reticulum and trap-1 in the
mitochondria. Hsp90 is an abundant cellular chaperone
required for the ATP-dependent refolding of denatured
or "unfolded" proteins and for the conformational
maturation of a variety of key proteins involved in
the growth response of the cell to extracellular
factors. These proteins, which are called client
proteins, include the steroid receptors as well as
various protein kinases. Hsp90 is essential for
eukaryotic cell survival and is overexpressed in many
tumors. Cancer cells seem to be sensitive to transient
inhibition of Hsp90 ATPase activity suggesting that
Hsp90 inhibitors could have a potential as new
anticancer drugs. Each Hsp90 family member possesses a
conserved ATP-binding site at its N-terminal domain,
which is found in few other ATP-binding proteins. The
weak ATPase activity of Hsp90 is stimulated upon its
interaction with various co-chaperone proteins.
Several natural compounds such as geldanamycin or
radicicol bind at the ATP-binding site of Hsp90
inhibiting its ATPase activity. In cellular systems
and in vivo, these drugs upon binding to Hsp90 prevent
the folding of the client proteins, which are then
degraded in the proteasome.
17-allylamino-17-demethoxygeldanamycin (17-AAG), a
geldanamycin derivative, is tested in Phase I clinical
trials. Initial clinical experiences with 17-AAG have
offered preliminary evidence that concentrations of
the drug associated with activity in pre-clinical
systems can be achieved in humans with tolerable
toxicity, and provided early evidence of target
modulation in at least certain surrogate and tumor
compartments. The dose limiting toxicity of 17-AAG is
hepatic toxicity. 17-AAG's poor solubility makes it
difficult to formulate/administer and its synthesis is
difficult (it is generally obtained by fermentation).
Therefore alternative compounds with better
physicochemical properties and maybe of higher
specificity (17-AAG inhibits all these the four Hsp90
paralogs) are needed. WO 2004/072051 discloses such
alternative compounds,more specifically a series of
isoxazoles derivatives with inhibition properties for
heat shock proteins.
5-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide is a Hsp90 inhibitors described in WO
2004/072051 (Example 78). The compound can be
prepared, for instance, as disclosed in such
publication. 5-(2,4-
Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide is a
poorly water soluble compound, which shows a
solubility in water of less than 0.1 mg/ml. The
solubility of the free base in 0.1 N HCI is about 1 -
2.5 mg/ml. Furthermore, the free base is slightly
hygroscopic showing a maximum uptake of 1.8 % of water
at 80% relative humidity (r.h.) at 25 0C.
Surprisingly, new salt forms of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide were found including the hydrochloride,
tartrate, phosphate, hemi fumarate and the mesylate
salt. These salts and the free base were found to be
crystalline rendering these forms particularly
suitable for pharmaceutical development. Neither of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole- 3-carboxylic acid
ethylamide mesylate and
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide hydrochloride was found to be
hygroscopic. Furthermore, it was found that
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate is superior compared to the free
base as well as other salts in terms of solubility.
Besides the advantage of exhibiting a high water
solubility, the mesylate salt is also suitable to be
manufactured reproducibly in a clear acid/base ratio.
This finding renders the mesylate salt particularly
suitable for the use in liquid formulations for oral
as well as for intravenous formulations. All of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide salts show higher solubility compared with
the free base. The solubility of the hydrochloride
salt in water is 2.5-5 mg/ml, at pH 5 it is
approximately 1 - 2.5 mg/ml and is less than 1 mg/ml
in 0.1 N HCI.The solubility of the tartrate salt in
water is more than 2 mg/ml. The solubility of the
phosphate salt in water is approximately 0.5 - 1.0
mg/ml. The solubility of the hemi fumarate salt in
water is approximately 0.1 - 0.25 mg/ml. The
solubility of the mesylate salt at pH 5 is
approximately 1 - 2.5 mg/ml and 10-20 mg/ml in 0.1 N
HCI. The solubility in water at pH 4 was found to be
33.5 mg/ml. In addition to the above, it has been
found that 5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide mesylate can be obtained in the form
of hydrates. Modification A is an anhydrous form of
5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide mesylate and
forms HA and H are hydrated forms of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-
(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide mesylate. As a further aspect of the
present invention, it has been found that different
crystalline forms of the free base and of the mesylate
salt of 5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide can be obtained. Finally, it was found
that the crystalline form
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide hydrochloride did not change by
equilibration in suspension over a range of applied
conditions. Lack of polymorphism is a beneficial
property for a solid form designated to be developed
as a medicament. Hence, in a first aspect, the present
invention relates to new salts of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide, more
specifically to
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide hydrochloride, 5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide
tartrate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-- Aisoxazole- 



3-carboxylic acid ethylamide phosphate and
5-(2,4-dihydroxy-5-isopropyl-phenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide hemi fumarate. In a second aspect,
the present invention relates to new crystalline forms
and hydrates of 5-
(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-yl
methyl-phenyl)-isoxazole-3-carboxylic acid ethylamide
mesylate. In a third aspect, the present invention
relates to new crystalline forms of
5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide free base.
Additionally, the present invention relates to the use
of 5-(2,4-dihydroxy-5-isopropyl-phenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide mesylate, 5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide
hydrochloride,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide tartrate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide phosphate and 5-
(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-yl
methyl-phenyl)-isoxazole-3-carboxylic acid ethylamide
hemi fumarate for the manufacture of a medicament for
the treatment of a disorder mediated by Hsp90. The
general terms used hereinbefore and hereinafter
preferably have within the context of this disclosure
the following meanings, unless otherwise indicated.
The expression "disorders mediated by Hsp90" as used
herein denotes disorders, such as tumor diseases,
which result from overexpression, activation or
dysregulation of Hsp90 or wherein such overexpression,
activation or dysregulation play a prominent role. The
expression "free of any other salts" as used herein
means that neither any salts derived from inorganic or
organic acids, such as sodium chloride, as isotonic
agent nor any buffer salts are present. It was
observed that in the presence of such other salts
crystals are formed sooner or later, which renders the
solution of 5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide mesylate unstable and which is in
particular an unacceptable risk for a formulation
designated to be used for intravenous
administration.The expression "chemically stable" as
used herein means that
5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide does not undergo any chemical
reactions, such as solvolysis, especially no
hydrolysis, rearrangements or oxidations. Short
Description of the Figures Figures 1 to 13 X-ray
diffraction diagrams of crystalline forms of the free
base, the methane sulphonic acid salt, the
hydrochloric salt, the tartic acid salt, the
phosphoric acid salt and the hemi fumaric acid salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide. In the X-ray diagrams, the angle of
refraction 2theta are plotted on the horizontal axis
(x-axis) and the relative line intensity
(backgroundcorrected peak intensity) on the vertical
(y-axis). X-ray powder diffraction patterns are
measured with Cu Ka radiation source (Ka1 radiation,
wavelength l = 1.54060 Angstrom). Fig. 1 shows the
X-ray diffraction diagram of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide free base, form I. Fig. 2 shows the
X-ray diffraction diagram of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide free base, form II. Fig. 3 shows the
X-ray diffraction diagram of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide free base, form III. Fig. 4 shows the
X-ray diffraction diagram of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide free base, form IV. Fig. 5 shows the
X-ray diffraction diagram of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide free base, form V. Fig. 6 shows the
X-ray diffraction diagram of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide free base, form VII.Fig. 7 shows the
X-ray diffraction diagram of form I of the methane
sulphonic acid salt of 5-
(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-yl
methyl-phenyl)-isoxazole-3-carboxylic acid ethylamide.
Fig. 8 shows the X-ray diffraction diagram of hydrate
form HA of methane sulphonic acid salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide. Fig. 9 shows the X-ray diffraction diagram
of hydrate form H of methane sulphonic acid salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide. Fig. 10 shows the X-ray diffraction
diagram of the hydrochloric salt of
5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide. Fig. 11 shows
the X-ray diffraction diagram of the tartaric acid
salt of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide. Fig. 12 shows
the X-ray diffraction diagram of the phosphoric acid
salt of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide. Fig. 13 shows
the X-ray diffraction diagram of the hemi fumaric acid
salt of 5-(2,4-dihydroxy-
5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-
isoxazole-3-carboxylic acid ethylamide. In a preferred
embodiment, the form I of the essentially pure methane
sulphonic acid salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide shows the X-ray diffraction diagram
indicated in Fig. 7. High preference is also given for
the form I of the methane sulphonic acid salt of
5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide which
shows an X-ray diffraction diagram of the type shown
in Fig. 7, with significant peak intensities at
2-theta values: 16.7, 19.4 and 22,7  0.2deg. In
samples being free of any additional materials (other
crystal forms, hydrates, excepients), it should
bepossible to observe the following 2-theta values:
8.0, 11.9, 13.9, 14.2, 16.7, 18.5, 19.4, 22,7,
23.30.2deg. In another preferred embodiment, the form
HA of the essentially pure methane sulphonic acid salt
of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide shows the X-ray diffraction diagram
indicated in Fig. 8. High preference is also given for
the form HA of the methane sulphonic acid salt of
5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide which
shows an X-ray diffraction diagram of the type shown
in Fig. 8, with significant peak intensities at
2-theta values: 18.1 and 20.5, 0.2deg. In samples
being free of any additional materials (other crystal
forms, anhydrate, excepients), it should be possible
to observe the following 2-theta values: 11.0, 11.6,
14.1 , 18.1, 20.1, 20.5, 2 1.1, 2 1.7, 2 1.9,
25.80.2deg. In a other preferred embodiment, the form
H of the essentially pure methane sulphonic acid salt
of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide shows the X-ray diffraction diagram
indicated in Fig. 9. High preference is also given for
the form H of the methane sulphonic acid salt of
5-(2,4- 



dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide which
shows an X-ray diffraction diagram of the type shown
in Fig. 9, with significant peak intensity at the
2-theta value of 25.4 0.2deg. In samples being free of
any additional materials (other crystal forms,
anhydrate, excepients), it should be possible to
observe the following 2-theta values: 6.2, 10.1, 12.6,
14.5, 18.0, 18.5, 19.0, 20.4, 20.9, 2 1.8, 22.2, 25.4
0.2deg. In another preferred embodiment, the
essentially pure hydrochloric salt of
5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide shows the X-ray
diffraction diagram indicated in Fig. 10. High
preference is also given for the hydrochloric salt of
5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide which shows an X-ray diffraction
diagram of the type shown in Fig. 10.In another
preferred embodiment, the essentially pure tataric
acid salt of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide shows the X-ray
diffraction diagram indicated in Fig. 11. High
preference is also given for the tataric acid salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide which shows an Xray diffraction
diagram of the type shown in Fig. 11. In another
preferred embodiment, the essentially pure phosphoric
acid salt of 5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide shows
the X-ray diffraction diagram indicated in Fig. 12.
High preference is also given for the phosphoric acid
salt of 5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide which shows an X-ray diffraction
diagram of the type shown in Fig. 12. In another
preferred embodiment, the essentially pure fumaric
acid salt of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide shows the X-ray
diffraction diagram indicated in Fig. 13. High
preference is also given for the fumaric acid salt of
5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide which shows an X-ray diffraction
diagram of the type shown in Fig. 13. The term
"essentially pure" is understood in the context of the
present invention to mean especially that at least 90,
preferably at least 95, and most preferably at least
99 per cent by weight of the crystals of an acid
addition salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide are present in the crystal form
according to the invention. In a further aspect the
present invention provides a new formulation
comprising 5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide
mesylate. More specifically, the present invention
provides an aqueous solution comprising
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate being free of any other salts.
Preferably, the aqueous solution has a pH between 3.2
and 5.2. Preferably, the formulation comprises between
around 4.8 and 5.2 mg/ml solution, more preferably 5.0
mg/ml solution, of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate. The pH of such a solution is
around 4.2 and therefore at the stability maximum of
the mesylate salt. This surprising finding renders the
solution particularly suitable for pharmaceutical use.
In particular, it allows to use the solution without
any other excipients, such as buffers, for stabilizing
the drug substance. Furthermore, in view of its high
stability the solution comprising between around 4.8
and 5.2 mg/ml solution of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate can be subjected to autoclavation
(e.g. by heating to about 120 C, for 20 to 40 minutes,
e.g. 30 minutes, under a pressure of around 2 bar)
without causing any color changes or degradation
products. In one embodiment, the formulation consists
of the mesylate salt of an isotonic aqueous solution
of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole- 3-carboxylic acid
ethylamide and 5% w/w of glucose or mannitol. The
latter embodiment has the further advantage that
crystal formation can be avoided even after longer
storage time, e.g. several months. Furthermore, the
mesylate salt is chemically stable in this
formulation. Furthermore, the pH of such a solution
prevents Maillard reactions during autoclavation of
the 5% glucose solution which would lead to
discoloration at neutral pH. In view of the surprising
findings listed above, the present invention provides
a formulation comprising
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate, which is preferably an aqueous
solution comprising
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-
4-ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate being free of any other salts,
having preferably a pH between 3.2 and 5.2;  in
particular a formulation consisting of an isotonic
aqueous solution of the mesylate salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide and 5% w/w of glucose or mannitol; and in
particular an aqueous formulation comprising
5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide mesylate in a concentration between
around 4.8 and 5.2 mg/ml. The aqueous solution
described herein above is particularly useful for
intravenous administration of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate. Furthermore, it was surprisingly
found that 5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide mesylate is light sensitive as solid
as well as in solution. Hence, in a further
embodiment, the present invention provides for amber
glass containers being filled with the drug substance
or the aqueous formulations described herein above.
Furthermore, the present invention provides for a
method for treating a disorder mediated by Hsp90
comprising administering to a warm-blooded animal in
need thereof a therapeutically active amount of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate or
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-
(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide hydrochloride.EXAMPLES The following
Examples illustrate the invention. Temperatures are
measured in degrees Celsius (0C). Unless otherwise
indicated, the reactions take place at room
temperature. Abbreviations EtOAc ethyl acetate r.h.
relative humidity RT room temperature TBME tert-butyl
methyl ether Example 1:
5-(2,4-Dihvdroxv-5-isopropvl-phenvl)-4-(4-morpholin-4-
vlmethyl-phenvl)- isoxazole-3-carboxylic acid
ethylamide hydrochloric acid salt
5-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- 



carboxylic acid ethylamide (4.19 g, 9 mmol) is
dissolved in absolute alcohol (19.7 ml) under gentle
warming. After stirring for 5 min, 6N aqueous
hydrochloric acid ( 1.5 ml, 9 mmol) is added at RT
(about 25C). The clear solution is seeded with a very
small amount of 5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide
hydrochloric acid salt and ethyl acetate (2 ml) is
added whereupon the mixture becomes turbid slowly.
After 1 h EtOAc (5 ml) is added in portions, and the
suspension is stirred at RT overnight. More EtOAc (2
ml) is added. The suspension is stirred for about 5 h
and filtered. The filter cake is washed with absolute
alcohol/EtOAc 1: 1 (v/v) and dried for 16 h at 45C
under reduced pressure to result in the title compound
as a white powder. Melting point (DSC): 237CExample 2
:
5-(2,4-Dihvdroxv-5-isopropvl-phenvl)-4-(4-morpholin-4-
vlmethyl-phenvl)- isoxazole-3-carboxylic acid
ethylamide mesylate - Conditions (A) A stirred
suspension of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide (7.76 g, 15 mmol, containing about 9 wt%
TBME) in acetone (15 ml) is warmed to 35C. To the
mixture is added a solution of methanesulfonic acid (
1 .43 g, 14.85 mmol) in water (3.33 g) over 20 min.
After 15 min, the solution is warmed to 45C and clear
filtered into a warm flask (about 45C). The filter is
rinsed with acetone/water 9:1 (v/v, 12 ml). The 45C
warm filtrate is diluted with acetone (53 ml) over 30
min and seeded with
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide methanesulfonic acid salt (4 mg) whereupon
crystallization begins. After 1 h at 45C acetone (30
ml) is added. The suspension is stirred at 45C for 1 h
before it is cooled to 24C over 90 min. TBME (20 ml)
is added, and the suspension is stirred at about 24C
for 15 h. Two more portions of TBME (20 ml each) are
added followed by 2 h stirring each time. Thereafter,
the suspension is cooled to 0-50C and stirred for 3 h
before it is filtered. The filter cake is washed with
acetone/ tertbutyl methyl ether 3:1 (v/v) and dried
under reduced pressure at 500C for about 17 h to give
7.18 g (85 %) of the title compound as a white,
crystalline powder. Melting point: 233C When seeding
is left out, the formed crystals are of the same form
but may contain up to 1.5 wt% of acetone. Example 3:
5-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate - Conditions (B) 186.2 mg (0.4
mmol) of
5-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide methane sulphonic acid are dissolved in
0.75 ml acetone. 154 mg of an aqueous solution (25 %
w/w) of methane sulphonic acid (0.4 mmol) are added at
RT resulting in a blue solution. After stirring for 2
h, 3.5 ml acetone and0.5 ml TBME are added. After the
solution is stirred for further 12 h, further 3.5 ml
of TBME is slowly added, and stirring is continued for
further 12 h. The obtained emulsion is filtrated and
the obtained solid washed with 0.5 ml TBME. The solid
is dried for 16 h at 50 0C at 20 mbar to provide 180
mg of the title compound. Example 4: Hygroscopicity of
the free base, the methane sulphonic acid salt and the
hydrochloric salt of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide Hygroscopicity is measured using a Dynamic
Water Sorption (DVS) apparatus. Measurements are
performed at 25 0C using about 8 - 10 mg of substance.
The r.h. is changed in steps of 10 % r.h. as follows:
40 - 0 - 95 - 0 - 40 % r.h. The minimum stage time is
60 min, the maximum 180 min, if the change in mass of
10 min is less than 0.002 %/min, the r.h. is changed
to the next step. Neither of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole- 3-carboxylic acid
ethylamide mesylate and
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide hydrochloride was found to be
hygroscopic. The free base is slightly hygroscopic
showing a maximum uptake of 1.8 % of water at 80%
relative humidity (r.h.) at 25 0C. Example 5:
Manufacturing of 50 mg / 10 ml_ liquid in ampoule of
5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide mesylate 391 .95
g of AUY922 mesylate salt (which corresponds to 325 g
free base) and 3.25 kg glucose are dissolved in 65 L
water for injection. A colorless to slightly yellowish
solution is obtained with a density of 1.01 8  0.005
g/ml_ at 200C, an osmolarity of 3 15  15 mq sm/kg and
a pH of 4.2  1.0. The solution is filtered through
0.22 mm. 10.5  0.4 ml. of the solution are filled into
an amber glass ampoule. The ampoule are sealed under
nitrogen atmosphere and autoclaved for 30 min at 121
0C.Example 6: Dilution of the 50 mg/10 mL concentrate
of Example 5 10 mL of the 50 mg/10 mL ampoule of
Example 5 are diluted with commercially available 250
mL 5% glucose solution and administered via a
gravimetric infusion line intravenously to the
patient. Example 7 : Solubility of
5-(2,4-dihvdroxv-5-isopropyl-phenvl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate The solubility of the
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide (AUY922) mesylate salt in different aqueous
media were determined and found to be as follows:
Water (pH of the saturated solution = 3.6) 37.5 mg/mL;
0.9% NaCI solution 12.8 mg/mL; 5% glucose solution 39
mg/mL; 5% mannitol solution 39 mg/mL; 5% glucose
solution pH 4 35.6 mg/mL; 5% glucose solution pH 7
37.5 mg/mL: Buffer solutions pH 4.0 (acetate buffer)
14.6 mg/mL; pH 5.0 (acetate buffer) 3.2 mg/mL; pH 6.0
(phosphate buffer) 0.6 mg/mL; pH 7.0 (phosphate
buffer) 0.7 mg/mL; pH 8.0 (borate buffer) 1.8 mg/mL.
High solubilities were found in glucose and mannitol
solutions. In buffered solutions a pH of 4 was leading
to highest solubilities. Example 8 : Stress tests in
solution or suspensions of
5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide mesylate The stability of the
AUY922 mesylate salt in different aqueous media were
determined under stress conditions (4 weeks at 500C)
and the following appearance/content recovery/sum of
by- and degradation products were found: Water:
colorless solution/97.0%/0.32%; 0.9% NaCI: solution
colorless solution/98.5%/0.34%; 5% glucose solution:
colorless solution/99. 6%/0.34%. Buffer solutions pM
.O (HCI): colorless solution/96.7%/2.83%; pH2.0
(citrate buffer): colorless solution/97.8%/0.58%;
pH3.0 (citrate buffer): colorless
solution/99.2%/0.47%; pH 4.0 (acetate buffer):
colorless solution/1 00.5%/0.36%; pH 5.0 (acetate
buffer): colorless solution/99. 1%/0.50%; pH 6.0
(phosphate buffer): colorless suspension/96.2%/0.49%;
pH6.8 (phosphate buffer): colorless suspension/96.
3%/0.79%; pH8.0 (borate buffer): colorless
suspension/88.5%/0.26%. This data demonstrate the
stability maximum of the AUY922 mesylate salt at pH 4.
Further it was shown that 5% glucose solution resulted
in max. stability compared to other aqueous media.WHAT
IS CLAIMED IS: 1. Use of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole- 



3-carboxylic acid ethylamide mesylate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-
morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic
acid ethylamide hydrochloride, 5-
(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-yl
methyl-phenyl)-isoxazole-3- carboxylic acid ethylamide
tartrate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide phosphate or 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide hemi fumarate for
the manufacture of a medicament for the treatment of a
disorder mediated by Hsp90. 2. The use according to
claim 1 wherein
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-
4-ylmethyl-phenyl)-isoxazole-3-carboxylic acid
ethylamide mesylate is used. 3. The use according to
claim 2, wherein the medicament is administered
intravenously. 4. Method for treating a disorder
mediated by Hsp90 comprising administering to a warm
blooded animal in need thereof a therapeutically
active amount of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide mesylate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide hydrochloride, 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide tartrate,
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide phosphate or
5-(2,4-dihydroxy-5-isopropylphenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide hemi fumarate. 5.
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide mesylate. 6.
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide hydrochloride. 7.
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide tartrate.8.
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide phosphate. 9.
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)-isoxazole-3- carboxylic acid
ethylamide hemi fumarate. 10. A crystalline form of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate. 11. The crystalline form
according to claim 10, which is
5-(2,4-dihydroxy-5-isopropyl-phenyl)-
4-(4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxyl
ic acid ethylamide mesylate anhydrate. 12. Crystalline
form I of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate anhydrate. 13. The crystalline
form according to claim 13 which shows an X-ray
diffraction diagram of the type shown in Fig. 7, in
which the relative peak intensities of each peak do
not deviate by more than 10% from the relative peak
intensities in the diagram shown in Fig. 7. 14. The
crystalline form according to claim 10, which is a
hydrate of 5-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl)-is
oxazole-3-carboxylic acid ethylamide mesylate. 15.
Hydrate form HA of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate. 16. The hydrate form according to
claim 15 which shows an X-ray diffraction diagram of
the type shown in Fig. 8, in which the relative peak
intensities of each peak do not deviate by more than
10% from the relative peak intensities in the diagram
shown in Fig. 8. 17. Hydrate form H of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate.18. The hydrate form according to
claim 17 which shows an X-ray diffraction diagram of
the type shown in Fig. 9, in which the relative peak
intensities of each peak do not deviate by more than
10% from the relative peak intensities in the diagram
shown in Fig. 9. 19. A crystalline form of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide hydrochloride. 20. A crystalline form
according to claim 19 which shows an X-ray diffraction
diagram of the type shown in Fig. 10, in which the
relative peak intensities of each peak do not deviate
by more than 10% from the relative peak intensities in
the diagram shown in Fig. 10. 2 1. A crystalline form
of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide tartrate. 22. A crystalline form according
to claim 2 1 which shows an X-ray diffraction diagram
of the type shown in Fig. 11, in which the relative
peak intensities of each peak do not deviate by more
than 10% from the relative peak intensities in the
diagram shown in Fig. 11. 23. A crystalline form of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide phosphate. 24. A crystalline form according
to claim 23 which shows an X-ray diffraction diagram
of the type shown in Fig. 12, in which the relative
peak intensities of each peak do not deviate by more
than 10% from the relative peak intensities in the
diagram shown in Fig. 12. 25. A crystalline form of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide hemi fumarate. 26. A crystalline form
according to claim 25 which shows an X-ray diffraction
diagram of the type shown in Fig. 13, in which the
relative peak intensities of each peak do not deviate
by more than 10% from the relative peak intensities in
the diagram shown in Fig. 13. 27. A formulation
comprising
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethylphenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate.28. The formulation according to
claim 27, which is an aqueous solution comprising
5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide
mesylate being free of any other salts. 29. The
formulation according to claim 28 having a pH between
3.2 and 5.2 pH. 30. A formulation consisting of an
isotonic aqueous solution of the mesylate salt of
5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide and
5% w/w of glucose. 3 1. A formulation consisting of an
isotonic aqueous solution of the mesylate salt of
5-(2,4-
dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-ylmethy
l-phenyl)-isoxazole-3-carboxylic acid ethylamide and
5% w/w of mannitol. 32. The formulation according to
any one of claims 28 to 30 comprising between around
4.8 and 5.2 mg/ml of
5-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-
ylmethyl-phenyl)- isoxazole-3-carboxylic acid
ethylamide mesylate. 33. An amber glass container
being filled with a formulation according to any one
of claims 27 to 3 1. 


