
INDOLE DERIVATIVES WITH ANTITUMOR ACTIVITY The present
invention relates to compounds with antitumor activity
and pharmaceutical compositions thereof. More
precisely, the invention relates to
3H-benzo[e]indol-4,5-dione derivatives capable of
counteracting tumor growth and angiogenesis through
inhibition of the interaction between transcription
factor HIF- lot and its coactivator p300 thereby
preventing the production of Vascular Endothelial cell
Growth Factor (VEGF). BACKGROUND OF THE INVENTION
Vascular Endothelial Cell Growth Factor plays a key
role in the processes of physiological and
physiopathological angiogenesis. A number of
mechanisms are involved in the regulation of the VEGF
gene, among which a fundamental role is played by the
tissue oxygen tension, as proved by the reversible
increase in VEGF mRNA levels under in vivo and in
vitro hypoxia conditions. The increase in the
expression of VEGF mRNA is mainlymediated by the
transcription factor HIF-I (hypoxia-inducible factor-
1), which binds to a recognition site in the promoter
region of the VEGF gene. A great number of
experimental data show that HIF-I is a global
regulator of oxygen homeostasis and that an impaired
activity of HIF-I promotes survival, proliferation,
invasion and metastatization of tumoral cells (1). It
has been therefore suggested that therapeutical
strategies focusing on the inhibition of HIF-I
activity could increase the survival of cancer
patients (2). HIF-I is a heterodimer consisting of
HIF- la and HIF- l b sub-units, which dimerize and
bind to DNA through the bHLH-PAS domain (3). The
expression of the HIF- la subunit is strictly
regulated by the tissue oxygen concentration (4)
through processes of ubiquitination and proteasome
degradation, mediated by the binding of VHL protein to
HIF- la. Suchinteraction only takes place when HIF-
lahas been hydroxylated at the 402 and 564 proline
residues. Oxygen is the limiting substrate for
prolyl-hydroxylase which modifies HIF- la (5). The
expression of HIF-Ia exponentially increases as O2
concentration decreases and determines the HIF-I
global activity levels. The function of HIF- la
transactivation domain is also subject to negative
regulation, controlled by oxygen partial pressure. The
N-terminal transactivation domain is negatively
regulated through the recruitment of hystone deacylase
by VHL and by the factor inhibiting HIF-I (FIH-I),
which binds to both VHL and HIF- la(6). HIF-I
activation takes place through the presence of
p300/CBP coactivators which physically interact with
the activation of the HIFl domain to promote the
transcription of genes like VEGF (7). Both p300 and
CBP are co-activators also for other transcription
factors, such as Stat-3, NF-kB, p53. The interaction
of p300/CBP with HIF-I is essential to transcription,
and recent publications have proved the importance of
the HIF-l/p300 interaction for tumor growth (8). HIF-
la C-terminal trans-activation domain (C-TAD) binds to
a p300 and CBP domain known as CHl. The binding of CBP
and p300 to HIF- la is negatively regulated through
oxygen-dependent hydroxylation of asparagine 803 in
the C-terminal activation domain by FIH-I. Thus,
hypoxia causes both stabilization to proteasome
degradation and transcriptional activity of HIF-I.
Structural details of the interaction between HIF- la
TAD-C and the CHl domain of r300 or CBP have been
elucidated (9, 10). Details of the interaction between
p300/CBP and the CITED2 protein (also known as p35si;
i), which is considered a negative regulator of Hif-l
a activity (11), have also been published. HIF-I
activation induces the transcription of a number of
genes involved in the production of angiogenic
factors, glucose carriers, glycolyticenzymes,
survival, migration and invasion factors, which are
particularly important for tumor progression. Aberrant
expression of Hif-l a protein was observed in more
than 70% human tumors and their metastases and was
connected with an increase in vascularization and
tumor progression (12-14). In clinical practice,
aberrant expression of Hif-l a was associated to
therapy failure and mortality increase in a number of
tumoral pathologies, such as non-small cells lung
carcinoma (15), oropharyngeal squamous cell cancer
(16), early-stage cervical cancer (17), head-and-neck
cancer (18), mutated p53 ovary cancer (19),
oligodendroglioma (20) and BCL-2 positive esophageal
cancer (21). Various approaches for inhibiting HIF- 1
activity have been described in 



literature. Some of them suggested the use of
antisense oligonucleotides for Hif-l aor negative
dominant forms of Hif-l a. Among the pharmacological
approaches, Hif-l a activity inhibitors acting through
indirect mechanisms have been described, such as
PI3K-mTOR inhibitors (22-23) and MEKK (24) inhibitors
which act on the transduction of signals controlling
Hif-l a activity; inhibitors of HSP90 chaperone
protein (25); thioredoxin reductase inhibitors, which
act modifying the cell redox state (26); molecules
which destabilize microtubules, such as
2-methoxyestradiol (27) and epothilones (28).
Recently, both constitutive and hypoxia-induced
inhibition of Hif-l a levels by PX-478 in human tumors
transplanted in nude mice (Melphalan N-oxide) was
reported. The compound shows marked antitumoral
effects. However, the mechanism of action of this
compound has yet to be completely clarified (29).
Finally, chaetomin, a dithiodioxopiperazine metabolite
of Chaetomium sp fungi, has recently been reported to
interfere with the binding of Hif-l a to p300. The
compound acts altering the CHl domain structure of
p300, thuspreventing its interaction with Hif-l a.
Chaetomin administration to tumor-bearing mice
inhibits hypoxia-induced transcription in the tumor
and tumor growth (30). STATE OF THE ART Khimiya
Geterotsiklicheskikh Soedinenii (1989), 611-14 and
(1983), (10), 1364-6 describe 3H-benz[e]indole
o-quinones and their chemical modification. No
biological activity is reported for the described
compounds. 3H-benz[e]indole o-quinones obtained by
reaction of naphthoquinones with cyclic b-dicarbonyl
compounds are described in Zhurnal Organikeskoi Khimii
(1985), 21(6), 1315-20. No biological activity is
reported for the described compounds. The antiviral
compound l-phenyl-2-ethoxycarbonyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole is described in Chem. &
Pharm. Bull (1983), 31(12), 4391-4400. A
3H-benz[e]indole o-quinone in which a benzoquinone
ring is annulated onto the 1,2 positions of
benzoindole nucleus is reported in Heteocycles (1982),
19(11), 2019-2025. 3H-benz[e]indole derivatives are
prepared in Chemical & Pharm. Bull. (1983), 31(12),
4401-8. Archives of Biochemistry and Biophysics 429
(2004) 30-41 discloses the compounds
l-acetyl-8-bromo-2~methyl-4,5-dioxo-4,5-dihydro-3Hbenz
o[ e]indole- 1-carboxylate, ethyl
8-bromo-2-(bromomethyl-3-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate and
ethyl 8-bromo-3-
methyl-2-(l-piperidinyl)methyl-4,5-dioxo-4,5-dihydro-3
H-benzo[e]indole-lcarboxylate. The compounds are
reported to inhibit protein tyrosine phosphatase a
(PTPa) in vitro and cell spreading of fibroblasts on a
fibronectin substrate. The compounds are taught to be
able to generate hydrogen peroxide in cells in
response to a reducing agent or reducing enzymein a
manner unregulated and distributed thoroughout the
cell. The authors conclude that these features make
the compounds potentially cytotoxic and unlikely
clinical candidates. DISCLOSURE OF THE INVENTION It
has now been found that certain derivatives of
3H-benzo[e]indol-4,5- dione are capable of inhibiting
the interaction between Hif-l a and p300 and prevent
VEGF production in tumour cells under hypoxia
conditions. In a first aspect, the invention is
directed to a method for preventing, inhibiting or
blocking angiogenesis in an animal, preferably in
humans, by administering to a subject in need thereof
a compound of formula (I): (I) wherein z z z is a
single or double bond; X and X' are independently O;
OH; NH; NH2; NH2OH; or X and X' are nitrogen and,
together with the carbon atoms they are linked to,
form a 6- or 10-membered heterocyclic or
heteroaromatic ring; Rl and R2, together with the
atoms they are linked to (6- and 7-positions in
formula (I)), form a 6- membered aromatic or a 5- or
6- membered heteroaromatic ring, preferably a benzene
ring optionally substituted with (Cl-C4)acyl,
(Cl-C4)alkylsulfonylamino or (halogen) Cl-C4alkyl,
halogen, amine, mono or di(Cl-C4)alkylamine,
hydroxyl,(Cl-C4)alkoxyl, thiol, (Cl-C4)alkylthiol,
carbamoyl, nitrile, sulfamoyl, 



phenyl; R3 is hydrogen; acyl(Cl-C4),
(Cl-C4)alkylsulfonyl, (Cl-C4)alkylaminosulfonyl,
straight or branched (Cl-C4)alkyl, optionally
interrupted by -O-, -S-, -N=, -NH-, -NHCONH-, -NHCOO-,
-NHSO2NH-, -NHC(=NH)NH-, -NHC(=NH)-, -NHCSNH-, -CO-,
-COO-, -CONH-, -SO2-, -SO2NH-, -CH=CH-, -C C- groups,
or substituted with halogen, -NH2, -OH, -SH, -0C0NH2,
-COOH, -SO2NH2, -C0NH2, -NHCONH2, -CN, phenyl, 5- or
6- membered heterocycle; R4 is -NR6R7, wherein R6 and
R7 are, independently, hydrogen, (Cl-C4)acyl,
(Cl-C4)alkylsulfonyl, (Cl-C4)alkylaminosulfonyl,
straight or branched (Cl-C4)alkyl, optionally
substituted with halogen, amine, hydroxyl, thiol,
carbamoyl, nitrile, phenyl or a 5- or 6- membered
heterocyclic ring, in particular morpholine; -OR6;
carbamoyl; straight or branched (Cl-C4)alkyl,
optionally interrupted by -O-, -S-, -N=, -NH-, -CO-,
-COO-, -CONH-, -SO2-, -SO2NH- groups, or substituted
with halogen, amine, hydroxyl, thiol, carbamoyl,
nitrile, phenyl or a 5- or 6-membered heterocycle; up
to 10- membered aromatic or heteroaromatic ring; 5- or
10- membered heterocyclic ring; R5 is NH2; NR6R7; OR6;
straight or branched (Cl-C4)alkyl, optionally
interrupted by -O-, -S-, -N=, -NH-, -CO-, -COO-
groups, -CONH-, -SO2-, -SO2NH-, or substituted with
halogen, amine, hydroxyl, thiol, carbamoyl, nitrile,
phenyl or a 5- or 6- membered heterocyclic ring; up to
10- membered aromatic or heteroaromatic ring; a 5 or
6- membered heterocyclic ring; ureido; the salts,
isomers, enantiomers or diastereomers thereof.
Particularly preferred are compounds (I) in which
X=X'=O (carbonyl groups). Most preferred are the
compounds (I) wherein:X=X'=O; R3 is selected from H,
methyl, benzyl, carboxymethyl,
tertbutoxycarbonylmethyl, carbamoylmethyl; R4 is a
methyl or ethyl group optionally substituted with an
hydroxy or amino group or with a primary or secondary
amine; R5 is ethoxycarbonyl. In biochemical and
cellular assays, the compounds of the invention proved
capable of inhibiting the interaction between HIF- Ia
and p300, and the activation of VEGF promoter and the
production of secreted VEGF, respectively. Schemes (1)
and (2) illustrate the synthesis of compounds (I) in
which X=X'=O and in which, respectively, X and X' form
a diazine. Scheme 1Scheme 2 In a another embodiment,
the invention provides a 3H-benzo[e]indol- 4,5-dione
derivative having antitumor activity, which is
selected from the group consisting of: ethyl
8-bromo-3-ter^butoxycarbonylmethyl-2-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate; -
ethyl 8-bromo-3-carboxymethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-l-carboxylate; ethyl
8-bromo-3-carbamoylmethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-l-carboxylate; ethyl
5-bromo-2-methyl-lH-l,8,lltriazacyclopenta[
l]phenanthrene-3-carboxylate; ethyl
5-bromo-2-methyl-lH-l,8,13-
triazabenzo[a]cyclopenta[c]anthracene-3-carboxylate;
ethyl
8-bromo-3-methyl-2-(4'-methylpiperazin-r-yl)methyl-
4,5-dioxo-4,5-dmydro-3H-benzo[e]indole-l-carboxylate;
- ethyl
8-bromo-3-methyl-2-(piperazin-r-yl)-methyl-4,5-dioxo-
4,5-dihydro-3H-benzo[e]indole-l-carboxylate; ethyl
8-bromo-3-methyl-2-(4'-(2-hydroxyethyl)-piperazin-ryl)
-
methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-lcarbox
ylate; - ethyl
8-bromo-3-methyl-2-(4'-(2-aminoethyl)-rirerazin-l'-yl)
-methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-lcarbo
xylate. According to a further aspect, the invention
relates to pharmaceutical compositions containing an
effective amount of at least one of the compounds of
formula (I), together with pharmaceutically acceptable
excipients. The compositions can be solid, semi-solid
or liquid, preferably in the form of solutions,
suspensions, powders, granules, tablets, capsules,
syrups, 



suppositories, aerosol or controlled-release systems.
The compositions can be administered through different
routes, particularly the oral, transdermal,
subcutaneous, intravenous, intramuscular, rectal and
intranasal routes. The parenteral administration is
preferred. Dosages of the active ingredient will be
determined by those skilled in the art according to
the medical-toxicological and pharmacokinetics
characteristics of the specific selected compound, as
well as the type, severity and stage of disease to
treat, and the weight, sex and age of the patient. A
dosage ranging from 0.1 to 100 mg/Kg/day will be
generally acceptable. The amount of active ingredient
for unit dosage will depend on the form and route of
administration, the compound used, the disease to
treat, but as a rule it will generally vary from 0.1
to 1000 mg, preferably 1 to 600 mg. The principles and
methods for the preparation of pharmaceutical
compositions are known to those skilled in the art and
are described, for example, in Remington's
Pharmaceutical Science, Mack Publishing Company,
Easton (PA). In a yet further embodiment, the
invention provides a method of treating tumors and
metastasis which comprises administering to a subject,
preferably a human subject in need of said treatment,
an effective amount of a compound of formula (I) or a
pharmaceutical composition thereof. Tumors that are
preferably treated in accordance with the present
invention includelung carcinoma, breast carcinoma,
prostate carcinoma, neuroblastoma, glioblastoma
multiforme, melanoma, central nervous system tumors,
oropharyngeal squamous cell cancer, cervical cancer,
ovary, esophageal, kidney, colon, head-and-neck
cancers and oligodendrioma. The invention is further
illustrated by the following examples. EXAMPLES
Preparation 1: 6-Bromo-l,2-naphthoquinone Method A A
solution of l,6-dibromo-2-naphthol (20 g, 0.0662
moles) in CH2Cl2 (200 ml) was added, drop by drop (40
minutes) and under stirring, with 90% HNO3 (9.39 ml,
0.1988 moles). After completion of the addition, the
solution was left under stirring for 15 minutes, then
added with H2O (200 ml). The organic phase was
separated, dried over Na2SO4 and evaporated to dryness
under reduced pressure. The solid residue was
suspended in toluene (40 ml) and the mixture was left
under stirring at 9O0C for 1 hour. After cooling, the
solid was collected, washed with petroleum ether at
40-600C and dried under vacuum at 400C to give 7.99 g
(51% yield) of product (red/orange solid). 1R NMR
(DMSO-d6) : d 7.90 (IH, d, J=I.79 Hz); 7.84 (IH, d,
J=8.21); 7.77 (IH, dd, J=1.79, 8.21); 7.62 (IH, d,
J=IO. 19); 6.46 (IH, d, J=10.19). Method B A solution
of Fremy's salt (10 g, 0.0373 moles) and KH2PO4 (77 g,
0.5658 moles) in H2O ( 1.14 1) under nitrogen
atmosphere, was added drop by drop and under stirring,
with a solution of 6-bromo-2-naphthol (3.032 g, 0.0132
moles) in CH2Cl2 (150 ml). After stirring the diphasic
system for 2 1hours under nitrogen atmosphere, the
organic phase was separated, washed with H2O (3 x 40
ml), dried over Na2SO4 and evaporated to dryness under
reduced pressure. The solid residue was suspended in
Et2O (20 ml) and the mixture was left under stirring
for 1 hour. The solid was collected and washed with
Et2O and hexane to give 1.253 g (40% yield) of product
(brown solid). Method C A solution of t-BuOOH in
decane (1.1 ml, 0.006 moles), anhydrous CH2Cl2 (60 ml)
and 4A molecular sieves ( 1 g) was placed in a
round-bottom flask under nitrogen atmosphere. In a
second round-bottom flask, under nitrogen atmosphere,
a solution of 6-bromo-2-naphthol (0.23 g, 0.001 moles)
and Ti(OPr- 4 (0.31 ml, 0.001 moles) in anhydrous
CH2Cl2 (50 ml) was prepared. The naphthol - titanium
complex was then added, drop by drop (5 hours) and
under stirring, to the peroxide solution under
nitrogen atmosphere. After completion of the addition,
the mixture was left under stirring for one hour, then
filtered through a silica gel column. The solvent was
evaporated off under reduced pressure and the solid
residue collected and dried under vacuum at 500C to
give 0.043 g (18% yield) of product (brown solid).
Preparation 2: 6-Bromo-3-nitro-l,2-naphthoquinone A
suspension of 6-bromo-l,2-naphthoquinone (5.2 g,
0.0219 moles) in HNO3 70% (10 ml) was kept under
stirring at 500C for 5 minutes. After addition of ice,
the mixture was left under stirring at room
temperature for 1 



hour. The solid was collected, repeatedly washed with
H2O and dried under vacuum at 4O0C to give 5.81 g (94%
yield) of product (red/orange solid).1H NMR (DMSO-d6):
d 8.61 (IH, s); 8.18 (IH, d, J=1.37 Hz); 7.95 (2H, m).
Preparation 3: Ethyl
2-(7-bromo-3,4-dihydroxy-2-nitronaphthalen-lyl)-
3-hydroxybut-2-enoate A solution of
6-bromo-3-nitro-l,2-naphthoquinone (9.62 g, 0.0341
moles) in anhydrous THF (60 ml) was added, under
stirring, with ethyl acetoacetate (4.78 ml, 0.0375
moles) and piperidine (0.33 ml, 0.003 moles). After
completion of the addition, the resulting solution was
kept under stirring at room temperature for 1 hour 15
minutes. The solvent was removed under pressure and
the oily residue was taken up with Et2O (150 ml).
After removing insolubles, the filtrate was washed
with H2O (2 x 150 ml) and 10% NaCl (50 ml), dried over
Na2SO4 and evaporated to dryness under reduced
pressure to give 12.98 g (92% yield) of product (dark
red oil). LC-MS: 411,9, [M-H]- 1H NMR (DMSO-d6)
(enol/keto 85:15 mixture; signals of the enol form are
reported): d 13.17 (IH, s); 10.24-9.96 (2H, s); 8.12
(IH, d, J=9.04 Hz); 7.80 (IH, d, J=1.67); 7.69 (IH,
dd, J=1.67, 9.04); 4.09 (2H, q, J=7.04); 1.66 (3H, s);
1.01 (3H, t, J=7.04).Example 1 : Ethyl
8-bromo-2-methyl-4,5-dioxo-4,5-dihydro-3Hbenzo[
e]indole-l-carboxylate A solution of ethyl
2-(7-bromo-3 54-dihydroxy-2-nitronaphthalen-l~yl)-
3-hydroxybut-2-enoate (562 mg, 1.363 mmoles) in
glacial AcOH (6 ml) was added, under stirring, with Zn
(357 mg, 5.46 mmoles). The resulting suspension was
heated at 9O0C, under stirring, for 6 hours. After
cooling, the solid was collected, suspended in H O (12
ml) and the mixture was left under stirring at room
temperature for 24 hours. The solid was collected,
washed with H2O dried under vacuum at 4 O0C and
suspended in AcOEt (4 ml). The mixture was refluxed
for 5 minutes, then cooled, thereafter the solid was
collected, washed with AcOEt and dried under vacuum at
400C to give 319 mg (yield 65% yield) of product (red
solid). 1H NMR (DMSO-d6) : d 13.05 (IH, s); 8.79 (IH,
d, J=I. 83 Hz); 7.78 (IH, d, J=8.26); 7.59 (IH 5 dd,
J=I. 83, 8.26); 4.34 (2H, q, J=7.1 1); 2.46 (3H, s);
1.36 (3H, t, J=7.1 1). Example 2: Ethyl
8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo [e] indole-1 -carboxylateA suspension
of ethyl 8-bromo-2,3-dimethyl-4,5-dioxo-4
55-dihydro-3Hbenzo[ e] indole- 1-carboxylate (100 mg,
0.266 mmoles) in CCl4 (8 ml), kept under stirring at
room temperature, was added with N-bromosuccinimide
(50 mg, 0.2809 mmoles) and dibenzoyl peroxide ( 1 mg,
0.004 mmoles). The resulting suspension was heated to
reflux for 6 hours under stirring. After cooling, the
solid was filtered off and the filtrate evaporated to
dryness under reduced pressure. The residue was taken
up with Et2O and the solid was collected to give 59 mg
(49% yield) of product (red solid). 1H NMR (DMSO-d6) :
d 8.40 (IH 5 d, J=I. 79 Hz); 7.82 (IH, d, J=8.29);
7.63 (IH, dd, J=I. 79, 8.29); 4.98 (2H5 s); 4.42 (2H,
q, J=7.08); 3.99 (3H, s); 1.40 (3H, t, J=7.08).
Example 3 : Ethyl
8-bromo-2,3-dimethyI-4,5-dioxo-4,5-dihydro-3Hbenzo[
e]indole-l-carboxylate A suspension of ethyl
8-bromo-2-methyl-4,5-dioxo-4,5-dihydro-3Hbenzo[
e]indole-l-carboxylate of Example 1 (1.43 g, 3.948
mmoles), K2CO3 (2.73 g, 19.7525 mmoles) and CH3I (1.23
ml, 19.7525 mmoles) in dry DMF (140 ml) was heated at
6O0C, under stirring and nitrogen atmosphere, for 3
hours. After cooling, the inorganic solid was filtered
off and the filtrate was diluted with H2O (140 ml) and
left under stirring at room temperature for 2 hours.
The precipitated solid was collected, repeatedly
washed with H2O, dried under vacuum at 4 O0C and
chromatographed on silica gel usingpetroleum ether (bp
40-60C)/AcOEt 1/1 as the eluent. The resulting solid
was suspended in AcOEt (6 ml) and the mixture was
heated to reflux for 5 minutes. After cooling, the
solid was collected, washed with AcOEt and petroleum
ether 40-600C and dried under vacuum at 400C to give
445 mg (30% yield) of product (red solid). Elemental
Calculated c 54.27% H 3.75% N 3.72% Br 21.24% analysis
Found C 54.11% H 3.72% N 3.78% Br 21.08% LC-MS: 378,1,
MH+ 1H NMR (DMSO-dg): d 8.31 (IH 5 d, J=I. 84 Hz);
7.78 (IH, d, J=8.23); 



7,59 (IH, dd, J=I. 84, 8.23); 4.37 (2H, q, J=7.12);
3.90 (3H, s); 2.43 (3H, s); 1.37 (3H, t, J=7.12).
Example 4 - Ethyl
8-bromo-3-methyl-2-(morpholin-4'-yl)methyl-
4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate
A solution of ethyl
8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-l-carboxylate of Example 2
(86 mg, 0.183 mmoles) and morpholine (32 ml, 0.367
mmoles) in anhydrous toluene (4 ml) was heated at
5O0C, under stirring and nitrogen atmosphere, for 30
minutes. After cooling, the precipitated solid was
filtered off and the filtrate was evaporated to
dryness under reduced pressure. The oily residue
solidified by treatment with an EtOH (0.2 ml) and H2O
(0.2 ml) mixture. The solid was collected, washed with
EtOH/H2O 1/1 and dried under vacuum at 400C to give44
mg (50% yield) of product (yellow solid). Elemental
Calculated C 54,68% H 4,59% N 6,07% Br 17,32% analysis
' ' ' Found C 55,93% H 5,11% N 5,41% Br 16,36% 1H NMR
(DMSO-d6) : d 8.05 (IH, d, J=LOl Hz); 7.79 (IH, d,
J=8.29); 7.60 (IH, dd, J=LOl, 8.29); 4.39 (2H, q,
J=6.98); 4.00 (3H, s); 3.71 (2H, s); 3.54 (4H, m);
2.41 (4H, m); 1.38 (3H, t, J=6.98). Example 5 - Ethyl
8-bromo-2-dimethylaminomethyI-3-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate A
solution of ethyl
8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-l-carboxylate of Example 2
(57 mg, 0.125 mmoles) in anhydrous THF (2 ml) was
added, under stirring and nitrogen atmosphere, with a
2 M dimethyl amine solution in THF (125 ml, 0.25
mmoles). The resulting suspension was heated at 500C,
under stirring, for 30 minutes. The solid was filtered
off and the filtrate was evaporated to dryness under
reduced pressure. The semisolid residue was dissolved
in absolute EtOH (0.4 ml) and the mixture was left
under stirring at room temperature overnight. The
precipitated solid was collected, washed with Et2O and
dried under vacuum at 4O0C to give 44 mg (yield 84%
yield) of product (red solid). Elemental Calculated C
54.3% H 4.57% N 6.68% Br 19.05% analysis Found C
53.61% H 4.61% N 6.27% B l 26%1H NMR (DMSO-d 6) : d
8.05 (IH 5 d, J=I. 78 Hz); 7.80 (IH 5 d, J=8.29); 7.60
(IH, dd, J=1.78, 8.29); 4.39 (2H, q5 J=7.10); 3.98
(3H, s); 3.62 (2H, s); 2.19 (6H, s); 1.38 (3H, t,
J=7.10). Example 6: Ethyl
8-bromo-2-isopropylaminomethyl-3-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate A
solution of ethyl
8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-l-carboxylate of Example 2
(995 mg, 1.749 mmoles) and isopropyl amine (0.3 ml,
3.492 mmoles) in anhydrous toluene (40 ml) was heated
at 5O0C5 under stirring and nitrogen atmosphere, for 4
hours. The solvent was evaporated to dryness under
reduced pressure and the solid residue was washed with
2% NaHCO 3 (15 ml) and H2O. The solid was then dried
under vacuum at 400C and chromatographed on silica gel
using CH2Cl2 and AcOEt as the eluent. The resulting
solid was crystallized from AcOEt (2,8 ml) to give 617
mg (yield 56% yield) of product (red/orange solid).
Elemental Calculated c 55.44% H 4.89% N 6.47% Br
18.44% analysis Found C 55.69% H 4.91% N 6.55% Br
18.26% LC-MS: 433,0, MH+ NMR (DMSO-d 6) : d 8.22 (IH,
d, J=I. 82 Hz); 7.79 (IH, d, J=8.08); 7.60 (IH, dd,
J=1.82, 8.08); 4.38 (2H5 q, J=7.12); 3.99 (3H5 s);
3.86 (2H, s);2.75 (IH, set, J=6.23); 1.86-1.76 (IH 5
s); 1.38 (3H, t, J=7.12); 1,02 (6H, d, J=6.23).
Example 7 - Ethyl
8-bromo-3-/er^-butoxycarbonylmethyl-2-methyl-
4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate
A suspension of ethyl
8-bromo-2-methyl-4,5-dioxo-4,5-dihydro-3Hbenzo[
e]indole-l-carboxylate of Example 1 (0.3 g, 0.8
mmoles), tert-butyl bromoacetate (0.3 ml, 1.8 mmoles)
and K2CO3 (0.257 g, 1.8 mmoles) in dry DMF (10 ml) was
heated at 600C, under stirring and nitrogen
atmosphere, for 3 hours. The solvent was evaporated
off under reduced pressure and the residue was
partitioned between H2O (30 ml) and AcOEt (30 ml). The
organic phase was separated, washed with H2O (2 x 30
ml), dried over Na2SO4 and evaporated to dryness under
reduced pressure. The residue was filtered on 



silica gel using hexane/AcOEt 1/1 as the eluent. The
resulting oil was suspended in hexane (200 ml) and the
mixture was left under stirring at room temperature
for 4 days. The oil slowly solidified and the
resulting solid was collected and washed with hexane
to give 0.169 g (43% yield) of product (brown solid).
m.p. 105-1080C (dec.) Elemental Calculated c 55.47% H
4.66% N 2.94% Br 16.78% analysis Found C 55.46% H
4.67% N 3.02% Br 16.54%1U NMR (DMSO-d 6) : d 8.35 (IH,
d, J=I .74 Hz); 7.79 (IH, d5 J=8.07); 7.63 (IH, dd,
J=I .74, 8.07); 5.18 (2H5 s); 4.39 (2H5 q, J=7.1 1);
2.40 (3H, s); 1.45 (9H, s); 1.38 (3H, t, J=7.1 1).
Example 8 - Ethyl
8-bromo-3-carboxymethyl-2-methyI-4,5-dioxo-
4,5-dihydro-3H-benzo[e]indole-l-carboxylate A solution
of ethyl
8-bromo-3-fer^butoxycarbonylmethyl-2-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate of
Example 7 (0. 14 g, 0.3 mmoles) and trifluoroacetic
acid (2 ml) in anhydrous CH2Cl2 (10 ml) was kept at
room temperature under stirring and nitrogen
atmosphere for 5 hours and 30 minutes. The solvent was
evaporated off under reduced pressure; the solid
residue was suspended in Et2O (5 ml) and the mixture
was left under stirring at room temperature for 30
minutes. The solid was collected and washed with
hexane to give 0.052 g (42% yield) of product (red
solid) m.p. 197-200 0C (dec.) Elemental Calculated C
51.45% H 3.36% N 3.33% Br 19.01% analysis Found C
50.38% H 3.39% N 3.27% Br 18.04% 1U NMR (DMSO-d 6) : d
13.60-12.90 (IH 5 s); 8.34 (IH 5 d, J=I. 69 Hz); 7.79
(IH 5 d, J=8.27); 7.63 (IH 5 dd, J=I. 69, 8.27); 5.20
(2H5 s); 4.39 (2H q, J=7.1 1); 2.41 (3H, s); 1.38 (3H5
1, J=7.1 1).Example 9 - Ethyl
8-bromo-3-carbamoylmethyl-2-methyl-4,5-dioxo-
4,5-dihydro-3H-benzo[e]indole-l-carboxylate A
suspension of ethyl 8-bromo-2-methyl-4
55-dioxo-4,5-dihydro-3Hbenzo[ e]indole-l-carboxylate
of Example 1 (0.3 g, 0.8 mmoles), 2- bromoacetamide
(0.124 g, 0.9 mmoles), K2CO3 (0.229 g, 1.6 mmoles) and
KI (0.027 g, 0.16 mmoles) in dry DMF (10 ml) was kept
at room temperature under stirring and nitrogen
atmosphere for 7 hours 30 minutes. The mixture was
diluted with H2O (10 ml) and the solid was collected,
washed with H2O and dried under vacuum at room
temperature. A suspension of the solid in absolute
EtOH (50 ml) was refluxed, under stirring, for 1 hour.
The suspension was hot filtered and the solid was
collected and washed with hexane to give 0.081 g (23%
yield) of product (brown solid). m.p. >250C Elemental
Calculated C 51.57% H 3.61% N 6.68% Br 19.06% analysis
Found C 51.26% H 3.53% N 6.60% Br 19.07% B. NMR
(DMSO-d 6) : d 8.33 (IH 5 d, J=I .73 Hz); 7.79 (IH d,
J=8.27); 7.71 (IH 5 s); 7.62 (IH 5 dd5 J=1.73, 8.27);
7.33 (IH 5 s); 5.1 1 (2H5 s); 4.39 (2H5 q, J=7.09);
2.36 (3H5 s); 1.37 (3H5 1, J=7.09). Example 10 - Ethyl
5-bromo-2-methyl-lH-l,8,lltriazacyclopenta[
]phenanthrene-3-carboxylateA suspension of ethyl
8-bromo-2-methyl-4,5-dioxo-4,5-dihydro-3Hbenzo[
e]indole-l-carboxylate of Example 1 (0.3 g, 0.8
mmoles), ethylenediamine (0.08 ml, 1.2 mmoles) and
glacial AcOH (3 drops) in EtOH (20 ml) was refluxed,
under stirring, for 5 hours. After cooling, the
resulting solution was evaporated to dryness under
reduced pressure and the solid residue was filtered on
silica gel using 1/1 hexane/AcOEt as the eluent. The
resulting solid was dried under vacuum at 400C to give
0.157 g (52% yield) of product (yellow solid). m.p.
158-160 0C (dec.) Elemental Calculated C 56.27% H
3.67% N 10.94% Br 20.80% analysis Found C 55.78% H
3.85% N 10.28% Br 18.52% LC-MS: 384.1, MH+ 1H NMR
(DMSO-d 6) : d 13.25 (IH, s); 9.69 (IH, d, J=I .83
Hz); 9.09 (IH, d, J=8.76); 9.01 (IH, d, J=1.98); 8.98
(IH, d, J=1.98); 7.82 (IH, dd, J=I .83, 8.76); 4.41
(2H, q, J=7.07); 2.73 (3H, s); 1.43 (3H, t,
J=7.07).Example 11 - Ethyl 5-bromo-2-methyl-lH-l,8,13-
triazabenzo[a]cyclopenta[c]anthracene-3-carboxylate 



A suspension of ethyl
8-bromo-2-methyl-4,5-dioxo-4,5-dihydro~3Hbenzo[
e]indole-l-carboxylate of Example 1 (0.3 g, 0.8
mmoles), 1,2- phenylenediamine (0.134 g, 1.2 mmoles)
and glacial AcOH (3 drops) in EtOH (20 ml) was
refluxed, under stirring, for 7 hours. After cooling,
the solid was collected and washed with Et2O and
hexane to give 0.313 g (87% yield) of product (yellow
solid). m.p. 234-235 0C (dec.) Elemental Calculated C
60.84% H 3.71% N 9.68% Br 18.40% analysis Found C
60.76% H 3.70% N 9.52% Br 17.98% 1H NMR (DMSO-d 6) : d
13.29 (IH 5 s); 9.56 (IH, d, JM1.92 Hz); 9.21 (IH, d,
J=8.67); 8.33 (IH, m); 8.28 (IH, m); 7.97 (2H, m);
7.84 (IH, dd, J=1.92, 8.67); 4.41 (2H, q, J=7.09);
2.73 (3H, s); 1.44 (3H, t, J=7.09). Example 12
Following procedures similar to those described in the
above examples, the following compounds were prepared:
a) Ethyl
8-bromo-2-hydroxymethyl-3-methyl-4,5-dioxo-4,5-dihydro
- 3H-benzo[e]indole-l-carboxylateb) Ethyl
8-bromo-2-diethylaminomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-l-carboxylate c) Ethyl
8-bromo-2-methyl-3~benzyl-4,5-dioxo-4,5-dihydro-3Hbenz
o[ e] indole- 1-carboxylate d) Ethyl
8-bromo-3-methyl-2-(4'-methylpiperazin-r-yl)methyl-4,5
- dioxo-4,5-dihydro-3H-benzo[e]indole-l-carboxylate e)
Ethyl
8-bromo-3-methyl-2-(piperazin-r-yl)~methyl-4,5-dioxo-4
,5- dihydro-3H-benzo[e]indole-l -carboxylate f) Ethyl
8-bromo-3-methyl-2-(4
l-(2-hydroxyethyl)-piperazin-l'-yl)-
methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-l
-carboxylate g) Ethyl
8-bromo-3-methyl-2-(4'-(2-aminoethyl)-piperazin-r-yl)-
methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-l
-carboxylate Example 13 - Primary biochemical assay
for the inhibition of Biot- Hif-l a786
826/GST-p300323/423 The compounds were evaluated for
their ability to inhibit the interaction between Hif-l
a and p300 using a fluorescence assay (DELFIA(tm)).
The procedure described by Freedman SJ at al., Nature
Structural Biology 2003, 10 (7), 504-5 12 was suitably
modified. The compounds were obtained using the
synthetic procedures described in the above examples.
The human biotinylated Hif-l a fragment corresponding
to C-terminal 786-826 amino acids (Biotinylated Hif-l
a786 826) was obtained from AnaSpec Inc (San Jose,
California, USA) and used without further
purifications. A construct expressing the
GST-p300323"423 fragment was transformed in the BL21
(DE3) strain of E. coli. Said construct was obtained
by cloning in the expression vector pGEX- 4T-1
(Amersham No. 27-45-80-01) the DNA sequence which
encodes for the p300 region ranging from amino acids
323 to 423; the DNA sequence was obtained by PCR
(Polymerase Chain Reaction).The protein region was
induced with 1 mM isopropyl-1-tio-b-Dgalactopyranoside
(IPTG). The bacteria were lysed by sonication in the
presence of a suitable buffer (50 mM Tris*HCl pH 8.00,
100 mM NaCl, 0.1 mM ZnSO4, 1mM DTT, 0.1 mg/ml lysozyme
and a tablet of Complete EDTAfree Protease Inhibitor
Cocktail Tablets (Roche, catalogue number 1 873 580))
and the GST fusion protein present in the soluble
fraction was purified on a Glutathione-Sepharose 4B
resin (Amersham Biosciences; no. 27-4574-01). The
protein final concentration was determined according
to Bradford with the Biorad assay (Bradford M., Anal.
Biochem.,72, 248, (1976)). The purity of the sample
was evaluated by SDS-PAGE. Samples were stored at
-800C in 50% glycerol. The assay was carried out using
NUNC Maxisorp 96 wells plates as follows. C96 NUNC
Maxisorp plates (from Nunc, product No. 446612) were
incubated overnight with streptavidin (Sigma; product
No. S 4762) to a final concentration of 1 mg/ml in PBS
buffer (Phosphate Buffered Saline 10 mM sodium
phosphate, 150 mM sodium chloride pH 7.4). Each well
was subsequently washed with 3 x 300 ml of TBST buffer
(50 mM Tris*HCl pH 8.0, 150 mM NaCl, 0.05% (v/v) Tween
20). Each well was then added with 100 ml of a 10 nM
solution of biotinylated Hif-l a786-826 in TBSB (50 mM
Tris- 



HCl pH 8.0, 150 mM NaCl5 5% (w/v) BSA (Sigma, product
No. A 2153)) and incubated for Ih at 25C. In the last
row of each plate, only the TBSB buffer was added.
Each well was subsequently washed three times with 300
ml of TBST buffer. The thus prepared plate represented
the assay plate. Separately, the plate (daughter
plate) containing in each well 10 ml of each test
compound dissolved in DMSO to a concentration of 10 mM
was prepared. This plate was added with 100 ml of a
111 pM solution of GST-r300323 423 diluted in the
incubation buffer (TBSB added with 0.1% (v/v)Tween 20,
0.5 mM DTT5 10 mM ZnCl2) and the whole was mixed. 100
ml of the mixture contained in the daughter plate were
immediately transferred to the assay plate. Each
daughter plate was prepared with 80 different
compounds at a 10 mM concentration, safe for the two
last well rows, wherein each well was added with 10 ml
of DMSO. These two rows represented the positive (row
11, + Hif-1) and negative (row 12, - Hif-1) controls.
After incubation for 1 h at 250C, each well was washed
with 3 x 300 ml of TBST buffer (50 mM Tris-HCl pH 8,0.
150 mM NaCl, 0.05% (v/v) Tween 20). Each well was then
added with 60.8 ng of an europium-labelled anti-GST
antibody (DELFIA Eu-Nl labeled; Perkin Elmer; product
no. A D 025 1) dissolved in 100 ml of TBST buffer
containing 10 mM ZnCl2. After incubation for 1 h at
room temperature, each well was washed with 3 x 300 ml
of TBST buffer, then 100 ml of signal amplification
solution (Enhancement Solution, Perkin Elmer product
No. 1244-105) were added. The plates were then read
using a FUSION alpha- FP-HT reader (Perkin Elmer) in
fluorescence mode for time resolution. The activity of
the compounds was calculated as follows. The
fluorescence mean value of negative controls in row 12
of the plate test was subtracted from the fluorescence
value of all the other wells. The resulting
fluorescence value for each single well was then
divided by the fluorescence mean value of positive
controls in row 11 (which represented the maximum
signal value, 100%) and expressed as percentage value.
The inhibition value was expressed as the difference
to 100 of the signal percentage calculated for each
well. Using daughter plates in which the compounds
were present at 10 different concentrations ranging
from 90 mM to 0.178 mM in each row, a doseresponse
curve could be calculated from which the IC50 value
was obtained(concentration of the compound necessary
to inhibit the signal by 50%). Rows 11 and 12
containing the vehicle only were the controls. The
IC50 values obtained for some compounds of the present
invention are reported in Table 1. Table 1:The
compounds having inhibitory activity in the Hif-l
a/p300 assay described above were evaluated using a
cellular test on genetically modified human
hepatocarcinoma Hep3B cells (Hep3B-VEGFLuciferase) in
order to stably express a vector in which the Open
Reading Frame of firefly Luciferase was under the
control of the rat VEGF gene promoter. Hif-1 Induction
using deferoxamine (which induces hypoxia) induces
luciferase transcription through activation of the
VEGF promoter, which in turn causes an increase in
luciferase activity, which can be measured with a
commercially available kit. The compounds interfering
with the Hif-l a/p300 complex inhibit Hif-dependent
luciferase activation, resulting in a reduction of
luciferase activity. This assay therefore allows to
evaluate the activity of the compounds towards the
VEGF promoter, which is essential to VEGF production
and the subsequent tumor angiogenesis. The
Hep-3B-VEGFZ,wcz/er,?e cell line was obtained
according to the following procedure. Human
hepatocarcinoma cells Hep-3B (ATCC reference No.
HB-8064) were seeded onto 6 wells plates at a
concentration of 2.5 x 105 cells/well in 2 ml DMEM/10%
FCS and the following day were transfected using
Fugene 6 (Roche Biochemicals(r)). In each well, the
transfection mixtures contained 6 ml of the
transfection reagent Fugene 6, 1 mg of the
pxp2-VEGF-luciferase reporter plasmid (VEGF rat
promoter, NCBI GenBank No. of accession U22373, Levy
et al., J. Biol. Chem. 270 (22), 13333-13340. 1995),
and 10 ngof pcDNA3.1(+)plasmid (INVITROGEN) which
makes cells resistant to neomycin. Transfection was
carried out according to the manufacturer's
instructions. A suitable cell population
(phenotypically resistant to neomycin) was selected by
means of a cloning approach based on the "dilution
limit" 



procedure (Sambrook J., Fritsch E.F. and Maniatis T.
(1989) Molecular Cloning, A Laboratory Manual; Cold
Spring Harbor Laboratories). The subsequent assays for
Luciferase expression/activity "Luciferase assay" and
for the quantification of secreted VEGF in the
supernatant "ELISA secreted VEGF test") were carried
out with the stably transfected selected cells. The
following experimental protocol was used: Day 1.
Hep-3B -VEGF Luciferase cells were seeded onto
96-wells "blank" plates (a product by Greiner) at a
density of 1 x 104 cells/well/125 ml of medium, then
left to adhere overnight in thermostat (37C/5% CO ) .
Day 2. 75 ml of "3.2x working solutions" of compound
(previously prepared in culture medium so that the
DMSO concentration is 1.6% v/v) were added to the
cells (partial volume /well = 200 ml, partial
concentration of compound = 1.2 x, partial
concentration of DMSO = 0.6%). After 1 hour incubation
in thermostat, hypoxia was induced chemically by
addition of 40 ml/well of a 6x (600 mM) stock solution
of deferoxamine (final volume /well = 240 ml, final
concentration of compound = Ix, final concentration of
DMSO = 0.5%, final concentration of deferoxamine = Ix
~ 100 mM). The plates were then thermostated for
further 18-20 hours. Day 3. The "Luciferase assay" and
the "secreted VEGF ELISA test" were carried out as
follows. "Secreted VEGF ELISA test" Quantification of
secreted VEGF was performed using the kit "DuoSet
Elisa Development System human VEGF" kit (R&D
Systems). 100 ml/well ofthe supernatant from the
"blank" 96 well-plates with the cells of the
Hep3B/VEGF Luciferase clone were transferred into
transparent 96-well plates of (Maxisorp) and assayed
according to the indications of the kit manufacturer.
"Luciferase assay" Quantification of the expression of
the Luciferase reporter gene was performed by means of
the Bright GIo Reagent (Promega). After removing the
supernatant and washing once with PBS, 40 ml/well of
Bright GIo Reagent were added to blank 96-well plates
with Hep3B/VEGF-Luciferase cells. The expression
levels of the reporter gene were determined by reading
the plates with a luminometer. IC50 values
(concentration of the compound that causes 50%
inhibition of the luciferase signal or 50% reduction
of secreted VEGF) for some compounds of the invention
are reported in table 2: Table 2 :Benzazole analogues
and uses thereof ' ' The present invention relates to
benzazoles of the general formula (I) or a salt or a
physiologically functional derivative or a
stereoisomer thereof, for use as a medicament. 5 The
compounds of the invention are exceptionally useful
for the treatment of diseases associated with abnormal
and hyperproliferation of cells in a mammal,
especially humans. In particular, they are useful for
the treatment of all forms of cancer. Furthermore a
process of preparing said benzazole derivatives is
disclosed. 10 Background of the invention Protein
kinases play a central role in the regulation of
cellular functions. This includes processes like cell
growth and division, cell differentiation and cell
death, but also many other cellular activities.
Protein kinases catalyze the transfer of phosphate
residues from ATP on target proteins which as a
consequence of this protein kinase mediated 15
phosphorylation change their three-dimensional
structure and thereby their physiological function.
Depending on the amino acid which becomes
phosphorylated by a protein kinase these enzymes are
grouped in two families, the so-called
serine/threonine protein kinases and the tyrosine
protein kinases. Based on the human genome project it
is known that in human beings there exist 518 DNA 20
sequences which encode for a protein kinase-like
protein sequence hi the last about 20 years for
several of these 518 proteins it could be shown that
modifications in their related gene sequences (e.g.
point mutations, deletions or gene amplifications)
result in pathological changes of the cellular
activities of the corresponding protein kinase. This
is in particular true for protein kinases which are
involved in cell proliferation and cell cycle 25
control, in survival of cells and cell death, in tumor
angiogenesis, and in formation of tumor metastases.
Several so-called oncogenes are pathologically
modified genes which in their protooncogenic form
encode for protein kinases involved in normal,
physiological regulation of cell growth and division.
30 Since protein kinases are key regulators of cell
functions and since they can show 



dysregulated enzymatic activity in cells they are
promising targets for the development of therapeutic
agents. There are many ongoing drug discovery projects
in the pharmaceutical industry with the goal to
identify modulators of protein kinases. The major
focus is currently on protein kinases involved in
inflammation and cancer, but besides this protein 35
kinases are currently discussed as promising targets
in almost every disease area. In the tumor field the
first protein kinase inhibitors (Gleevec, Iressa) have
already reachedthe market. In addition, a great number
of protein kinase inhibitors are currently in various
phases of clinical development. In most cases these
compounds are either targeting subtypes of the EGF
(Epidermal Growth Factor) receptor or of the VEGF
(Vascular Endothelial Growth Factor) receptor. All
these compounds have been developed with the goal to
specifically inhibit one particular protein kinase,
for which there is evidence that it interferes with
one of the four major molecular processes of tumor
progression. These four processes are (1) cell
proliferation/cell cycle control, (2) regulation of
programmed cell death (apoptosis) and cell survival,
(3) tumor angiogenesis and (4) tumor metastasis. The
present invention relates to benzazole derivatives
which may be useful for inhibition of protein kinases
involved in diseases besides cancer, but which are
especially useful as anti-tumor agents. This includes
monospecific protein kinase inhibitors, which
preferentially inhibit one protein kinase which is
causatively involved in tumor progression, but also
so-called multi-target protein kinase inhibitors,
which inhibit at least two different protein kinases
which play a role in two or more different molecular
mechanism of tumor progression. As an example, such a
compound could be an inhibitor of tumor angiogenesis
and, in addition, also a stimulator of apoptosis. The
concept of multi-target protein kinase inhibitors is a
new approach although the idea of developing
"multiplex protein kinase inhibitors" has already been
described by J. Adams et al., Current Opinion in
Chemical Biology 6, 486-492, 2002. Therein compounds
are described, which, at the same time, inhibit
several protein kinases, which however all are
involved in one molecular mechanism of tumor
progression, namely tumor angiogenesis. In WO
2004085425 benzazoles are described as kinase
inhibitors. In WO 9924035 2- aminobenzothiazoles are
described. These compounds have also been published in
Das et al., Bioorg. Med. Chem. Lett 13, 2003,
2587-2590 and in Das et al., Bioorg. Med. Chem. Lett
13, 2003, 2145-2149. In WO 2000061580 benzimidazolyl-
and benzoxazolylacetylaminopyridylbutyrates are
described as integrin antagonists. In WO 9940072
five-membered, benzo-condensed heterocycles used as
antithrombotics of are described. The object of the
present invention is solved by the teaching of the
independent claims. Further advantageous features,
aspects and details of the invention are evident from
the dependent claims, the description, the figures,
and the examples of the present application.
Considering the lack of currently available treatment
options for the majority of the conditions associated
with protein kinases like ABLl, ACV-Rl, AKTl, AKT2,
AKT3,ARK5, Aurora-A, Aurora-B, Aurora-C, B-RAF, BRK,
CDC42BPB, CDKl, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7,
CDK9, CHKl, CK2, COT, CSK, DAPKl, EGF-R, EPHAl, EPHA2,
EPHA4, EPHBl, EPHB2, EPHB3, EPHB4, ERBB2, ERBB4, FAK,
FGF-Rl, FGF-R3, FGF-R4, FGR, FLT3, GSK3-beta, HCK,
IGFl-R, IKK-beta, IKKepsilon, INS-R, IRAK4, ITK, JAK2,
JAK3, JNK3, KIT, LCK, LYN, MAPKAPK5, MET, MST4, MUSK,
NEK2, NEK6, NLK, PAKl PAK2, PAK4, PBK, PCTAIREl,
PDGFRalpha, PDGFR-beta, PDKl, PIMl, PIM2, PKC-alpha,
PKC-betal, PKC-beta2, PKC-delta, PKC-epsilon, PKC-eta,
PKC-gamma, PKC-iota, PKC-mu, PKC-theta, PKC-zeta,
PLKl, PRKl, RET, ROCK2, S6K, SAK, SGKl, SGK3, SNK,
SRC, SRPK2, SYK, TGFB-Rl, TIE2, TSFl, TSK2, TTK,
VEGF-Rl, VEGF-R2, VEGF-R3, VRKl, WEEl, YES, ZAP70
especially with protein kinases like EGF-R (cell
proliferation), ERBB2 (cell proliferation), PDGFR
(cell proliferation), FLT3 (cell proliferation),
Aurora-A (cell cycle control), Aurora-B (cell cycle
control), IGFl-R (apoptosis), VEGF-R2 (angiogenesis),
VEGF-R3 (angiogenesis), TIE2 (angiogenesis), EPHB4
(angiogenesis), FAK (metastasis), and SRC kinase
(metastasis), there is still a great need for new
therapeutic agents that inhibit these protein targets.
Herein described benzazole derivatives are a new group
of protein kinase inhibitors which show differential
inhibition of protein kinases, each of which can be
assigned to one of the four molecular mechanism of
tumor development. The present invention relates to
compounds of the general formula (I) or a salt or a
physiologically functional derivative or a
stereoisomer thereof, formula (I) wherein the
substituent -Y-R 1 is attached to the 5- or 6-position
of the benzazole; X independently represents S, O, SO,
or SO2; Y independently represents S, O, NR2, SO, or
SO ; A independently represents <-CO-, <-CS-, <-SO-, -
SO2-, X-CO2-, X-CONR8-, 



X-NR8CO-, X-NR8CONR9-; X-NR8COO-, <-NR8NR9CO-,
<-NR8OCO-,- ONR8CO-, or <-NR 8SO2-, where - indicates
the point of attachment to R3; R2 independently
represents H, alkyl, cycloalkyl, -COR6, -SOR6, -SO2R6,
-CN, hydroxyalkyl, haloalkyl, or haloalkyloxy; R
independently represents H, alkyl, cycloalkyl, aryl,
or heteroaryl; R4 independently represents H, -COR6,
-CO2R6, -SOR6, -SO2R6, -SO3R6, -NO2, -CN, -CF3, -OCH3,
-OCF3, alkyl, cycloalkyl, alkoxy, -NH2, alkylamino,
-NR7COR6, halogen, -OH, -SH, alkylthio, haloalkyl,
haloalkyloxy, aryl or heteroaryl; R5 independently
represents H, alkyl, cycloalkyl, -COR6, -SOR6, -SO2R6,
-CN, hydroxyalkyl, haloalkyl, haloalkyloxy, aryl, or
heteroaryl; R16 a independently represents H, alkyl,
cycloalkyl, -NR8NR2R9, -ONR8R9, -NR8OR9, aryl or
heteroaryl; R6 independently represents H, alkyl,
cycloalkyl, -NR8R9, -NR8NR2R9, -ONR8R9, -NR8OR9, aryl
or heteroaryl; R7 independently represents H, alkyl,
cycloalkyl, or alkoxy; R8 independently represents H,
alkyl, cycloalkyl, -COR6, -SOR6, -SO2R6, haloalkyl,
haloalkyloxy, aryl or heteroaryl; R9 independently
represents H, alkyl, cycloalkyl, -COR6, -SOR6, -SO2R6,
haloalkyl, haloalkyloxy, aryl or heteroaryl; R1
independently represents one of the following
groups:where * indicates the point of attachment; Z
independently represents O, NR , or S; R12
independently represents H, halogen, nitro,
trifluoromethyl, alkyl, aryl, heteroaryl, -NR8aR9a, or
-X2R16 ; R8a independently represents H, alkyl,
cycloalkyl, -C0R 6a, -SOR6, -SO2R6, haloalkyl,
haloalkyloxy, aryl or heteroaryl; R9a independently
represents H, alkyl, cycloalkyl, -COR6a, -SOR6,
-SO2R6, haloalkyl, haloalkyloxy, aryl or heteroaryl;
R13 independently represents H, halogen, nitro,
trifluoromethyl, alkyl, aryl, heteroaryl, -NR8aR9a, or
-X2R16 ; R14 independently represents H, halogen,
nitro, trifluoromethyl, alkyl, aryl, heteroaryl,
-NR8aR9a, or -X2R16 ; R15 independently represents H,
halogen, nitro, trifluoromethyl, alkyl, aryl,
heteroaryl, -NR8aR9a, or -X2R16; R"17 independently
represents H, halogen, nitro, trifluoromethyl, alkyl,
aryl, heteroaryl, -NR8aR9a, or -X2R16 ; X2
independently represents a direct bond, -O-, -CH -,
-OCO-, carbonyl, -S-, -SO-, -SO2-, -NR8CO-, -CONR8-,
-SO2NR8-, -NR8SO2- or -NR8a-; R16 independently
represents H, alkyl, cycloalkyl, -SOR6, -SO2R6, -OCH3,
hydroxyalkyl, haloalkyl, haloalkyloxy, or one of the
following groups:where * indicates the point of
attachment; m independently represents an integer from
1-3; L is absent or represents a divalent linkage
group selected from alkylen, cycloalkylen,
heterocyclylen, arylen, or heteroarylen, wherein one
or more of the (-CH2-) groups may be replaced by an
oxygen or a NR8, and wherein one or more carbon atoms
may be independently substituted by one or two
substituents selected from halogen, hydroxy, alkoxy,
haloalkyloxy, phoshonooxy, or phoshonooxyalkyl; X3
independently represents -COOH, -COOalkyl, -OH, -SH,
-SO3H, or -SO2NR8R9; R. 18 independently represents H,
phosphonooxy, or phosphonooxyalkyl; R19 independently
represents H, alkyl, cycloalkyl, alkylamino, or
alkoxy;with the proviso that the following compounds
are excluded:
N-[6-(6,7-Dimethoxy-quinolin-4-yloxy)-5-fluoro-benzoth
iazol-2-yl]-2-phenyl-acetamide
N-[6-(6,7-Dimethoxy-quinolin-4-yloxy)-benzothiazol-2-y
l] -2-phenyl-acetamide, N-[6-
(6,7-Dimethoxy-qukiolin-4-yloxy)-5-fluoro-benzothiazol
-2-yl]-3-phenyl-propionamide, N-
[6-(6,7-Dimethoxy-quinolin-4-yloxy)-5-fluoro-benzothia
zol-2-yl]-2-(3-trifluoromethylphenyl)- acetamide,
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[6-(6,7-dimethoxy
-quinolin-4-
yloxy)-5-fluoro-benzothiazol-2-yl]-acetamide,
2-(2-Chloro-5-trifluoromethyl-phenyl)-N-
[6-(6,7-dimethoxy-quinolin-4-yloxy)-5-fluoro-benzothia
zol-2-yl]-acetamide; an alkyl group, if not stated
otherwise, denotes a linear or branched CrC -alkyl,
preferably a linear or branched chain of one to five
carbon atoms, a linear or branched C2-C6-alkenyl or a
linear or branched C2-C6-alkynyl group, which can be
substituted by one or more substituents R ; the Ci-C
-alkyl, C2-C6-alkenyl and C2-C6-alkynyl residue may be
selected from the group comprising -CH3, -C2H5,
-CH=CH2, -CCH, -C3H7, -CH(CH3)2, -CH2-CH=CH2, 



-C(CH3)=CH2, -CH=CH-CH3, -C=C-CH3, -CH2-C=CH, -C4H9,
-CH2-CH(CH3)2, -CH(CH3)-C2H5, -C(CH3)3, -C5H11, -C6H13
, -C(R^)3, -C2(R )5, -CH2-C(R )3, -C3(RO , -C2H4-C(R
3, -C2H4-CH=CH2, -CH=CH-C2H5, -CH=C(CH3)2,
-CH2-CH=CH-CH3, -CH=CH-CH=CH2, -C2H4-C=CH, -C=C-C2H5,
-CH2-C=C-CH3, -C=C-CH=CH2, -CH=CH-CCH, -CC-CCH,
-C2H4-CH(CH3)2, -CH(CH3)-C3H7, -CH2-CH(CH3)-C2H5,
-CH(CH3)-CH(CH3)2, -C(CH3)2-C2H5, -CH2-C(CH3)3,
-C3H6-CH=CH2, -CH=CH-C3H7, -C2H4-CH=CH-CH3,
-CH2-CH=CH-C2H5, -CH2-CH=CH-CH=CH 2, -CH=CH-CH=CH-CH3,
-CH=CH-CH2-CH=CH2, -C(CH3)=CH-CH=CH2,
-CH=C(CH3)-CH=CH2, -CH=CH-C(CH3)=CH2, -CH2-CH=C(CH3)2,
C(CH3)=C(CH3)2, -C3H6-CCH, -CC-C3H7, -C2H4-C=C-CH3,
-CH2-C=C-C2H5, -CH2-CC-CH=CH2, -CH2- CH=CH-CCH,
-CH2-CC-CCH, -CC-CH=CH-CH3, -CH=CH-CC-CH3s -CC-CC-CH3,
-CC-CH2-CH=CH2, -CH=CH-CH2-CCH, -CC-CH2-CCH,
-C(CH3)^CH-CH=CH 2, -CH=C(CH3)-CH=CH2,
-CH=CH-C(CH3)=CH2, -C(CH3)=CHC CH, -CH=C(CH3)-CCH, -C
C-C(CH3)=CH2, -C3H6-CH(CH3)2, -C2H4-CH(CH3)- C2H5,
-CH(CH3)-C4H9, -CH2-CH(CH3)-C3H7,
-CH(CH3)-CH2-CH(CH3)2, -CH(CH3)- CH(CH3)-C2H5,
-CH2-CH(CH3)-CH(CH3)2, -CH2-C(CH3)2-C2H5,
-C(CH3)2-C3H7, -C(CH3)2-CH(CH3)2, -C2H4-C(CH3) ,
-CH(CH3)-C(CH3)3, -C4H8-CH=CH2, -CH=CHC 4H9,
-C3H6-CH=CH-CH3, -CH2-CH=CH-C3H7, -C2H4-CH=CH-C2H5,
-CH2- C(CH3)=C(CH3)2, -C2H4-CH=C(CH3);,, -C4H8-CCH,
-C=C-C4H9, -C3H6-C=C-CH3, -CH2-C=C-C3H7,
-C2H4-C=C-C2H5; R independently represents H, -CO2R ,
-CONHR", -CR"O, -SO2NR , -NR" -COhaloalkyl, -NO2,
-NR"-SO 2-haloalkyl, -NR -SO2-alkyl, -SO2-alkyl,
-MT-CO-alkyl, -CN, alkyl, cycloalkyl, aminoalkyl,
alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy,
aryl, arylalkyl or heteroaryl; R independently
represents H, haloalkyl, hydroxyalkyl, alkyl,
cycloalkyl, aryl, heteroaryl or aminoalkyl; an
alkylene group denotes a divalent linear or branched
Q-Q-alkylene, preferably a linear or branched chain of
one to five carbon atoms, a linear or branched
C2-C6-alkenylene or a linear or branched
C2-C6-alkynylene group, which may be substituted by
one or more substituents R'; a cycloalkylene group
denotes a divalent non-aromatic ring system containing
three to eight carbon atoms, preferably four to eight
carbon atoms, wherein one or more of the carbon atoms
in the ring may be substituted by a group E, E being
O, S, SO, SO2, N, or NR , R being as defined above; a
heterocyclylene group denotes a 3 to 8-membered
divalent heterocyclic non-aromatic group which
contains at least one heteroatom selected from O, N,
and S, wherein the heterocyclylene group may be fused
to another non-aromatic ring and may be substituted by
one or more substituents R\ wherein R is as defined
above; an arylene group denotes an aromatic divalent
group having five to fifteen carbon atoms, which may
be substituted by one or more substituents R and may
be fused to another aromatic ring, where R is as
defined above; a heteroarylene group denotes a
divalent 5- or 6-membered heterocyclic group which
contains at least one heteroatom selected from O, N,
and S, wherein the heterocyclylene group may be fused
to another aromatic ring and may be substituted by one
or more substituents YC, wherein R is as defined
above; a cycloalkyl group denotes a non-aromatic ring
system containing three to eight carbon atoms,
preferably four to eight carbon atoms, wherein one or
more of the carbon atoms in the ring can be
substituted by a group E, E being O, S, SO, SO2, N, or
NR , R being as defined above; the C3-Cg-cycloalkyl
residue may be selected from the group comprising
-cyclo-C3H5, -cyclo-C 4H7, -cyclo-C5H9, -cyclo-C6Hn ,
-cyclo-C7H13 , -cyclo-C8H15,morpholine-4-yl,
piperazinyl, l-alkylpiperazine-4-yl; an alkoxy group
denotes an O-alkyl group, the alkyl group being as
defined above; the alkoxy group is preferably a
methoxy, ethoxy, isopropoxy, t-butoxy or pentoxy
group; an alkylthio group denotes an S-alkyl group,
the alkyl group being as defined above; an haloalkyl
group denotes an alkyl group which is substituted by
one to five halogen atoms, the alkyl group being as
defined above; the haloalkyl group is preferably a
-C(R 10)3, -CR 10(R10')2, -CR10(R10 )R10", -C2(R10)5,
-CH2-C(R 10)3, -CH2-CR1(R10')2, -CH2- CR10(R10')R10",
-C3(R10) , or -C2H4-C(R10);,, wherein R10, R10' , R10"
represent F, Cl, Br or I, preferably F; a hydroxyalkyl
group denotes an HO-alkyl group, the alkyl group being
as defined above; an haloalkyloxy group denotes an
alkoxy group which is substituted by one to five
halogen atoms, the alkyl group being as defined above;
the haloalkyloxy group is preferably a -OC(R10)3,
-OCR10(R10')2, -OCR 10(R10 )R10", -OC2(R10)5,
-OCH2-C(R 10)3, -OCH2- CR10(R10')2,
-OCH2-CR10(R10')R10" , -OC3(R10)7 or -OC2H4-C(R 10)3,
wherein R10, R10', R10" represent F, Cl, Br or I,
preferably F; a hydroxyalkylamino group denotes an
(HO-alkyl) 2-N- group or HO-alkyl-NH- group, the 



alkyl group being as defined above; an alkylamino
group denotes an HN-alkyl or N-dialkyl group, the
alkyl group being as defined above; a halogen group is
fluorine, chlorine, bromine, or iodine; an aryl group
denotes an aromatic group having five to fifteen
carbon atoms, which can be substituted by one or more
substituents R where R is as defined above; the aryl
group is preferably a phenyl group, -0-C6H - R , -Hi-C
H4- R\ -P-C H4- R\ 1-naphthyl, 2-naphthyl,
1-anthracenyl or 2-anthracenyl; a heteroaryl group
denotes a 5- or 6-membered heterocyclic group which
contains at least one heteroatom like O, N, S. This
heterocyclic group can be fused to another aromatic
ring.For example, this group can be selected from a
thiadiazole, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isooxazol-3-yl,
isooxazol-4-yl, isooxazol-5-yl, l,2,4-oxadiazol-3-yl,
1,2,4- oxadiazol-5-yl, l,2,5-oxadiazol-3-yl,
l,2,5-oxadiazol-4-yl, l,2,4-thiadiazol-3-yl, 1,2,4-
thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, l,2,5-thiadiazol-3-yl, 1- imidazolyl,
2-imidazolyl, l,2,5-thiadiazol-4-yl, 4-imidazolyl,
1-pyrrolyl, 2-pyrrolyl, 3- pyrrolyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2- pyranyl, 3-pyranyl, 4-pyranyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, pyrid-5-yl,
pyrid-6-yl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl,
1- pyrazolyl, 3-pyrazolyl, 4-pyrazolyl,
l,2,3-triazol-4-yl, l,2,3-triazol-5-yl,
l,2,4-triazol-3-yl, l,2,4-triazol-5-yl, l
-tetrazol-2-yl, lH-tetrazol-3-yl, tetrazolyl, acridyl,
phenazinyl, carbazolyl, phenoxazinyl, indolizine,
2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl,
7-indolyl, 1-isoindolyl, 3-isoindolyl, 4-isoindolyl,
5-isoindolyl, 6-isoindolyl, 7-isoindolyl, 2-indolinyl,
3-indolinyl, 4-indolinyl, 5-indolinyl, 6-indolinyl,
7-indolinyl, benzo[b]furanyl, benzofurazane,
benzothiofurazane, benzotriazol-1-yl,
benzotriazol-4-yl, benzotriazol-5-yl,
benzotriazol-6-yl, benzotriazol-7-yl, benzotriazine,
benzo[b]thiophenyl, benzimidazolyl, benzothiazolyl,
quinazolinyl, quinoxazolinyl, cinnoline, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, or
tetrahydroisoquinolinyl,purine, phthalazine,
pteridine, thiatetraazaindene, thiatriazaindene,
isothiazolopyrazine, isothiazolopyrimidine,
pyrazolotriazine, pyrazolopyrimidine,
imidazopyridazine, imidazopyrimidine, imidazopyridine,
imidazolotriazine, triazolotriazine, triazolopyridine,
triazolopyrazine, triazolopyrimidine,
triazolopyridazine group. This heterocyclic group can
be substituted by one or more substituents R wherein R
is as defined above; a phosphonooxy group is
-O-P(=O)(O H)2 or a salt thereof; a phosphonooxyalkyl
group denotes an -alkyl-O-P(=O)(OH) 2 group or a salt
thereof, alkyl being as defined above. The present
invention also relates to compounds of the general
formula (Ia) or a salt or a physiologically functional
derivative or a stereoisomer thereof,formula (Ia)
wherein the substituent - Ya-Rla is attached to the 5-
or 6-position of the benzazole; Xa independently
represents S, O, SO, or SO2; Ya independently
represents S, NR2, SO, or SO2; Aa independently
represents CO-, <-CS-, <-S0-, "-S0 2-, <-C0 2-,
CONR8-, <-NR8C0-, <-NR8CONR9-; - NR8COO-, <-NR8NR9CO-,
<-NR80C0-, 0NR8CO-, or - NR8SO2-, where <r- indicates
the point of attachment to R3; Rla independently
represents one of the following groups: where *
indicates the point of attachment; Ru independently
represents H, -NHR8a, or one of the groups: where *
indicates the point of attachment. R, 13aa
independently represents H, halogen, nitro,
trifluoromethyl, alkyl, -NR8aR9a, or -X2R16 ;R2, R3,
R4, R5, R6, R6a, R7, R8, R8a, R9, R9a, R12 , R13 ,
R16, or X2, are as hereinbefore defined; an alkyl
group, if not stated otherwise, denotes a linear or
branched Q-Ce-alkyl, preferably a linear or branched
chain of one to five carbon atoms, a linear or
branched C2-C6-alkenyl or a linear or branched
C2-C6-alkinyl group, which can be substituted by one
or more substituents R ; the Ci-C -alkyl,
C2-C6-alkenyl and C2-C6-alkinyl residue may be
selected from the group comprising -CH3, -C2H5,
-CH=CH2, -CCH, -C3H7, -CH(CH3)2, -CH2-CH=CH2,
-C(CH3)=CH2, -CH=CH-CH3, -C=C-CH3, -CH2-CCH, -C4H9,
-CH2-CH(CH3)2, -CH(CH3)-C2H5, -C(CHa)3, -C5H11, -C6H13
, -C(R^) 3, -C2QC)5, -CH2-C(R )3, -C3(R>, -C2H4-C(R
)3, -C2H4-CH=CH2, -CH=CH-C2H5, -CH=C(CH3)2,
-CH2-CH=CH-CH3, -CH=CH-CH=CH2, -C2H4-CsCH, -C=C-C2H5,
-CH2-C=C-CH3, -CC-CH=CH2, -CH=CH-C=CH, -CC-CCH,
-C2H4-CH(CHs)2, -CH(CH3)-C3H7, -CH2-CH(CH3)-C2H5,
-CH(CH3)-CH(CH3)2, -C(CH3)2-C2H5, -CH2-C(CH3)3,
-C3H6-CH=CH2, 



-CH=CH-C3H7, -C2H4-CH=CH-CH3, -CH2-CH=CH-C2H5,
-CH2-CH=CH-CH=CH2, -CH=CH-CH=CH-CH3,
-CH=CH-CH2-CH=CH2, -C(CH3)=CH-CH=CH2,
-CH=C(CH3)-CH=CH2, -CH=CH-C(CH3)=CH2, -CH2-CH=C(CH3)2,
C(CH3)=C(CH3)2, -C3H6-CCH, -C=C-C3H7, -C2H4-C=C-CH3,
-CH2-C=C-C2H5, -CH2-C=C-CH=CH2, -CH2- CH=CH-CCH,
-CH2-C=C-C=CH, -C=C-CH=CH-CH 3, -CH=CH-C=C-CH 3,
-CC-CC-CH3, -C=C-CH2-CH=CH2, -CH=CH-CH 2-C=CH,
-C=C-CH2-C=CH, -C(CH3)=CH-CH=CH2, -CH=C(CH3)-CH=CH2,
-CH=CH-C(CH 3)=CH2, -C(CH3)=CHC= CH, -CH=C(CHs)-C=CH,
-CC-C(CH3)=CH2, -C3H6-CH(CHs)2, -C2H4-CH(CH3)- C2H5,
-CH(CHs)-C4H9, -CH2-CH(CH3)-C3H7,
-CH(CH3)-CH2-CH(CH3)2, -CH(CH3)- CH(CHs)-C2H5,
-CH2-CH(CH3)-CH(CH3)2, -CH2-C(CHs)2-C2H5,
-C(CH3)2-C3H7, -C(CH3)2-CH(CH3)2, -C2H4-C(CH3)S,
-CH(CH3)-C(CH3)3, -C4H8-CH=CH2, -CH=CHC 4H9,
-C3H6-CH=CH-CH3, -CH2-CH=CH-C3H7, -C2H4-CH=CH-C2H5,
-CH2- C(CH3)=C(CH3)2, -C2H4-CH=C(CHs)2, -C4H8-C=CH,
-C=C-C4H9, -C3H6-C=C-CH3, -CH2-C=C-C3H7,
-C2H4-C=C-C2H5; R independently represents H, -CO2R ,
-CONHR", -CR , -SO2NR", -NR"-COhaloalkyl, -NO2,
-NR"-SO 2-haloalkyl, -NR"-SO 2-alkyl, -SO2-alkyl,
-NR"-CO-alkyl, -CN, alkyl, cycloalkyl, aminoalkyl,
alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy,
aryl, arylalkyl or heteroaryl; R" independently
represents H, haloalkyl, hydroxyalkyl, alkyl,
cycloalkyl, aryl, heteroaryl or aminoalkyl;an alkylene
group denotes a divalent linear or branched CrC
6-alkylene, preferably a linear or branched chain of
one to five carbon atoms, a linear or branched
C2-C6-alkenylene or a linear or branched
C2-C6-alkynylene group, which may be substituted by
one or more substituents R'; a cycloalkylene group
denotes a divalent non-aromatic ring system containing
three to eight carbon atoms, preferably four to eight
carbon atoms, wherein one or more of the carbon atoms
in the ring may be substituted by a group E, E being
O, S, SO, SO2, N, or NR \ R being as defined above; a
heterocyclylene group denotes a 3 to 8-membered
divalent heterocyclic non-aromatic group which
contains at least one heteroatom selected from O, N,
and S, wherein the heterocyclylene group may be fused
to another non-aromatic ring and may be substituted by
one or more substituents R", wherein R is as defined
above; an arylene group denotes an aromatic divalent
group having five to fifteen carbon atoms, which may
be substituted by one or more substituents R , and may
be fused to another aromatic ring, where R is as
defined above; a heteroarylene group denotes a
divalent 5- or 6-membered heterocyclic group which
contains at least one heteroatom selected from O, N,
and S, wherein the heterocyclylene group may be fused
to another aromatic ring and may be substituted by one
or more substituents R wherein R is as defined above;
a cycloalkyl group denotes a non-aromatic ring system
containing three to eight carbon atoms, preferably
four to eight carbon atoms, wherein one or more of the
carbon atoms in the ring can be substituted by a group
E, E being O, S, SO, SO2, N, or NR , R being as
defined above; the C3-C8-cycloalkyl residue may be
selected from the group comprising -cyclo-C 3H5,
-cyclo-C 4H7, -cyclo-CsHg, -cyclo-C 6Hll5 -cyclo-C7H13
, -CyCIo-CgH15, morpholine-4-yl, piperazinyl,
l-alkylpiperazine-4-yl; an alkoxy group denotes an
O-alkyl group, the alkyl group being as defined above;
the alkoxy group is preferably a methoxy, ethoxy,
isopropoxy, t-butoxy or pentoxy group; an alkylthio
group denotes an S-alkyl group, the alkyl group being
as defined above;an haloalkyl group denotes an alkyl
group which is substituted by one to five halogen
atoms, the alkyl group being as defined above; the
haloalkyl group is preferably a -C(R10)3,
-CR10(R10')2, -CR10(R10')R10" , -C2(R10)5,
-CH2-C(R10)3, -CH2-CR 10(R10 )2, -CH2- CR10(R10')R10"
, -C3(R10)7, or -C2H4-C(R1)3 wherein R10 , R10' , R10"
represent F, Cl, Br or I, preferably F; a hydroxyalkyl
group denotes an HO-alkyl group, the alkyl group being
as defined above; an haloalkyloxy group denotes an
alkoxy group which is substituted by one to five
halogen atoms, the alkyl group being as defined above;
the haloalkyloxy group is preferably a -OC(R10)3, -OCR
10(R10')2, -OCR10(R10')R10", -OC2(R10)5,
-OCH2-C(R10)3, -OCH2- CR10(R10')2, -OCH2-CR10(R10
)R10", -OC3(R10) or -OC2H4-C(R10 wherein R10 , R10' ,
R10" represent F, Cl, Br or I, preferably F; a
hydroxyalkylamino group denotes an (HO-alkyl) 2-N-
group or HO-alkyl-NH- group, the alkyl group being as
defined above; an alkylamino group denotes an HN-alkyl
or N-dialkyl group, the alkyl group being as defined
above; a halogen group is fluorine, chlorine, bromine,
or iodine; an aryl group denotes an aromatic group
having five to fifteen carbon atoms, which can be
substituted by one or more substituents R where R is
as defined above; the aryl group is 



preferably a phenyl group, -0-C6H4- R -Hi-C6H4- R\
-P-C H4- R\ 1-naphthyl, 2-naphthyl, 1-anthracenyl or
2-anthracenyl; a heteroaryl group denotes a 5- or
6-membered heterocyclic group which contains at least
one heteroatom like O, N, S. This heterocyclic group
can be fused to another aromatic ring. For example,
this group can be selected from a thiadiazole,
thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isooxazol-3-yl,
isooxazol-4-yl, isooxazol-5-yl, l,2,4-oxadiazol-3-yl,
1,2,4- oxadiazol-5-yl, l,2,5-oxadiazol-3-yl,
l,2,5-oxadiazol-4-yl, l,2,4-thiadiazol-3-yl, 1,2,4-
thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, l,2,5-thiadiazol-3-yl, 1- imidazolyl,
2-imidazolyl, l,2,5-thiadiazol-4-yl, 4-imidazolyl,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2- pyranyl, 3-pyranyl, 4-pyranyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, pyrid-5-yl,
pyrid-6-yl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl,
1- pyrazolyl, 3-pyrazolyl, 4-pyrazolyl,
l,2,3-triazol-4-yl, l,2,3-triazol-5-yl,
l,2,4-triazol-3-yl, l,2,4-triazol-5-yl,
lH-tetrazol-2-yl, lH-tetrazol-3-yl, tetrazolyl,
acridyl, phenazinyl, carbazolyl, phenoxazinyl,
indolizine, 2-indolyl, 3-indolyl, 4-indolyl,
5-indolyl, 6-indolyl, 7-indolyl, 1-isoindolyl,
3-isoindolyl, 4-isoindolyl, 5-isoindolyl,
6-isoindolyl, 7-isoindolyl, 2-indolinyl, 3-indolinyl,
4-indolinyl, 5-indolinyl, 6-indolinyl, 7-indolinyl,
benzo[b]furanyl, benzofurazane, benzothiofurazane,
benzotriazol-1-yl, benzotriazol-4-yl,
benzotriazol-5-yl, benzotriazol-6-yl,
benzotriazol-7-yl, benzotriazine, benzo[b]thiophenyl,
benzimidazolyl, benzothiazolyl, quinazolinyl,
quinoxazolinyl, cinnoline, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, or
tetrahydroisoquinolinyl,purine, phthalazine,
pteridine, thiatetraazaindene, thiatriazaindene,
isothiazolopyrazine, isothiazolopyrimidine,
pyrazolotriazine, pyrazolopyrimidine,
imidazopyridazine, imidazopyrimidine, imidazopyridine,
imidazolotriazine, triazolotriazine, triazolopyridine,
triazolopyrazine, triazolopyrimidine,
triazolopyridazine group. This heterocyclic group can
be substituted by one or more substituents R wherein R
is as defined above; a phosphonooxy group is
-O-P(=O)(O H)2 or a salt thereof; a phosphonooxyalkyl
group denotes an -alkyl-O-P(=O)(OH)2 group or a salt
thereof, alkyl being as defined above. The present
invention also relates to compounds of the general
formula (II) or a salt or a physiologically functional
derivative or a stereoisomer thereof, formula
(II)wherein the substituent - Yb- is attached to the
5- or 6-position of the benzazole; Xb independently
represents S, O, SO, or SO2; Yb independently
represents S, NR2, SO, or SO2; Ab independently
represents 4-C0-, 4-CS-, <-SO-, 4-SO 2-, 4-CO 2-,
4-CONR 8-, 4-NR 8CO-, -(-NR8CONR9-; 4-NR 8COO-,
-(-NR8NR9CO-, 4-NR 8OCO-, - 0NR8CO-, or 4-NR 8SO2-,
where <- indicates the point of attachment to R3; R4b
independently represents H, -SOR6, -SO2R6, -SO3R6,
-NO2, -CN, -CF3, -OCH3, -OCF3, alkyl, cycloalkyl,
alkoxy, -NH2, alkylamino, -NR7COR6, halogen, -OH, -SH,
alkylthio, haloalkyl, haloalkyloxy, aryl or
heteroaryl; R2, R3, R5, R6, R6a, R7, R8, R8a, R9, R9a,
R1 1, R12, R16 , X2 are as hereinbefore defined; an
alkyl group, if not stated otherwise, denotes a linear
or branched CrC -alkyl, preferably a linear or
branched chain of one to five carbon atoms, a linear
or branched C2-C6-alkenyl or a linear or branched
C2-C6-alkinyl group, which can be substituted by one
or more substituents R ; the Ci-C6-alkyl,
C2-C6-alkenyl and C2-C6-alkinyl residue may be
selected from the group comprising -CH3, -C2H5,
-CH=CH2, -CCH, -C3H7, -CH(CH3)2, -CH2-CH=CH2,
-C(CH3)=CH2, -CH=CH-CH3 -C=C-CH3, -CH2-C=CH -C4H9,
-CH2-CH(CH3)2, -CH(CH3)-C2H5, -C(CH3)3, -C5H11, -C6H13
, -C(R^)3, -C2(R )5, -CH2-C(R )3, -C3(R>, -C2H4-C(R
)3, -C2H4-CH=CH2, -CH=CH-C2H5, -CH=C(CH3)2,
-CH2-CH=CH-CH3, -CH=CH-CH=CH2, -C2H4-C=CH, -C=C-C2H5,
-CH2-C=C-CH3, -C=C-CH=CH2, -CH=CH-C=CH, -CC-CCH,
-C2H4-CH(CHg)2, -CH(CH3)-C3H7, -CH2-CH(CH3)-C2H5,
-CH(CH3)-CH(CH3)2, -C(CHg)2-C2H5, -CH2-C(CH3)3,
-C3H6-CH=CH2, -CH=CH-C3H7, -C2H4-CH=CH-CH3,
-CH2-CH=CH-C2H5, -CH2-CH=CH-CH=CH2, -CH=CH-CH=CH-CH3,
-CH=CH-CH2-CH=CH2, -C(CH3)=CH-CH=CH2,
-CH=C(CHs)-CH=CH2, -CH=CH-C(CH3)=CH2, -CH2-CH=C(CH3)2,
C(CH3)=C(CH3)2, -C3H6-C=CH, -C=C-C3H7, -C2H4-C=C-CH3,
-CH2-C=C-C2H5, -CH2-C=C-CH=CH2, -CH2- CH=CH-C=CH,
-CH2-C=C-C=CH, -C=C-CH=CH-CH 3, -CH=CH-C=C-CH3,
-C=C-C=C-CH3, -C=C-CH2-CH=CH2, -CH=CH-CH2-C=CH,
-CC-CH2-CCH, -C(CH3)=CH-CH=CH2, -CH=C(CH3)-CH=CH2,
-CH=CH-C(CH 3)=CH2, -C(CH3)=CHC CH, -CH=C(CHs)-C=CH,
-CC-C(CH3)=CH2, -C3H6-CH(CHs)2, -C2H4-CH(CH3)- C2H5,
-CH(CHs)-C4H9, -CH2-CH(CH3)-C3H7,
-CH(CH3)-CH2-CH(CH3)2, -CH(CH3)- CH(CH3)-C2H5, -CH
2-CH(CH S)-CH(CH S)2, -CH2-C(CH3)2-C2H5,
-C(CH3)2-C3H7, 



-C(CHs)2-CH(CHs)2, -C2H4-C(CH3)S, -CH(CH3)-C(CH3)3,
-C4H8-CH=CH2, -CH=CHC4H9, -C3H6-CH=CH-CH3,
-CH2-CH=CH-C3H7, -C2H4-CH=CH-C2H5, -CH2-
C(CH3)=C(CH3)2 -C2H4-CH=C(CH3)2, -C4H8-CCH, -C=C-C4H9,
-C3H6-C=C-CH3, -CH2-C=C-C3H7, -C2H4-C=C-C2H5; I
independently represents H, -CO2R , -CONHR", -CR"O,
-SO2NR", -NR" -COhaloalkyl, -NO2, -NR"-SO 2-haloalkyl,
-NR"-S0 2-alkyl, -SO2-alkyl, -NR"-CO-alkyl, -CN,
alkyl, cycloalkyl, aminoalkyl, alkylamino, alkoxy,
-OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino,
halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or
heteroaryl; R independently represents H, haloalkyl,
hydroxyalkyl, alkyl, cycloalkyl, aryl, heteroaryl or
aminoalkyl; an alkylene group denotes a divalent
linear or branched CrC -alkylene, preferably a linear
or branched chain of one to five carbon atoms, a
linear or branched C2-C6-alkenylene or a linear or
branched C2-C -alkynylene group, which may be
substituted by one or more substituents R'; a
cycloalkylene group denotes a divalent non-aromatic
ring system containing three to eight carbon atoms,
preferably four to eight carbon atoms, wherein one or
more of the carbon atoms in the ring may be
substituted by a group E, E being O, S, SO, SO2, N, or
NR", R" being as defined above; a heterocyclylene
group denotes a 3 to 8-membered divalent heterocyclic
non-aromatic group which contains at least one
heteroatom selected from O, N, and S, wherein the
heterocyclylene group may be fused to another
non-aromatic ring and may be substituted by one or
more substituents R", wherein R is as defined above;
an arylene group denotes an aromatic divalent group
having five to fifteen carbon atoms, which may be
substituted by one or more substituents R and may be
fused to another aromatic ring, where R is as defined
above; a heteroarylene group denotes a divalent 5- or
6-membered heterocyclic group which contains at least
one heteroatom selected from O, N, and S, wherein the
heterocyclylene group may be fused to another aromatic
ring and may be substituted by one or more
substituents R", wherein R is as defined above;a
cycloalkyl group denotes a non-aromatic ring system
containing three to eight carbon atoms, preferably
four to eight carbon atoms, wherein one or more of the
carbon atoms in the ring can be substituted by a group
E, E being O, S, SO, SO2, N, or NR \ R being as
defined above; the Q-Cs-cycloalkyl residue may be
selected from the group comprising -CyCIo-C H5,
-cyclo-C 4H7, -cyclo-C 5H9, -CyCIo-C6H11, -cyclo-C
7H13 , -cyclo-C 8H15, morpholine-4-yl, piperazinyl,
l-alkylpiperazine-4-yl; an alkoxy group denotes an
O-alkyl group, the alkyl group being as defined above;
the alkoxy group is preferably a methoxy, ethoxy,
isopropoxy, t-butoxy or pentoxy group; an alkylthio
group denotes an S-alkyl group, the alkyl group being
as defined above; an haloalkyl group denotes an alkyl
group which is substituted by one to five halogen
atoms, the alkyl group being as defined above; the
haloalkyl group is preferably a -C(R 10)3,
-CR10(R10')2, -CR 10(R10')R10" , -C2(R10)5,
-CH2-C(R10)3, -CH2-CR10(R10')2, -CH2- CR10(R10')R10" ,
-C3(R10) or -C2H4-C(R10) ,, wherein R10, R10', R10"
represent F, Cl, Br or I, preferably F; a hydroxyalkyl
group denotes an HO-alkyl group, the alkyl group being
as defined above; an haloalkyloxy group denotes an
alkoxy group which is substituted by one to five
halogen atoms, the alkyl group being as defined above;
the haloalkyloxy group is preferably a -OC(R 10)3,
-OCR 10(R10')2, -OCR 10(R10')R10", -OC2(R10)5,
-OCH2-C(R 10)3, -OCH2- CR1V )2, -OCH2-CR1V)R 10" ,
-OC3(R10)7 or -OC2H4-C(R10)3 > wherein R10, R10', R10"
represent F, Cl, Br or I, preferably F; a
hydroxyalkylamino group denotes an (HO-alkyl) 2-N-
group or HO-alkyl-NH- group, the alkyl group being as
defined above; an alkylamino group denotes an HN-alkyl
or N-dialkyl group, the alkyl group being as defined
above; a halogen group is fluorine, chlorine, bromine,
or iodine; an aryl group denotes an aromatic group
having five to fifteen carbon atoms, which can be
substituted by one or more substituents R where R is
as defined above; the aryl group is preferably a
phenyl group, -0-C6H4- R\ -In-C6H4- R\ -P-C6H4- R
1-naphthyl, 2-naphthyl,1-anthracenyl or 2-anthracenyl;
a heteroaryl group denotes a 5- or 6-membered
heterocyclic group which contains at least one
heteroatom like O, N, S. This heterocyclic group can
be fused to another aromatic ring. For example, this
group can be selected from a thiadiazole,
thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isooxazol-3-yl,
isooxazol-4-yl, isooxazol-5-yl, l,2,4-oxadiazol-3-yl,
1,2,4- oxadiazol-5-yl, l,2,5-oxadiazol-3-yl,
l,2,5-oxadiazol-4-yl, l,2,4-thiadiazol-3-yl, 1,2,4-
thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, l,2,5-thiadiazol-3-yl, 1- imidazolyl,
2-imidazolyl, l,2,5-thiadiazol-4-yl, 4-imidazolyl,
1-pyrrolyl, 2-pyrrolyl, 3- pyrrolyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2- 



pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl,
4-pyrimidinyl, 5-pyrimidinyl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, pyrid-5-yl, pyrid-6-yl, 3-pyridazinyl,
4-pyridazinyl, 2-pyrazinyl, 1- pyrazolyl, 3-pyrazolyl,
4-pyrazolyl, l,2,3-triazol-4-yl, l,2,3-triazol-5-yl,
l,2,4-triazol-3-yl, l,2,4-triazol-5-yl,
lH-tetrazol-2-yl, lH-tetrazol-3-yl, tetrazolyl,
acridyl, phenazinyl, carbazolyl, phenoxazinyl,
indolizine, 2-indolyl, 3-indolyl, 4-indolyl,
5-indolyl, 6-indolyl, 7-indolyl, 1-isoindolyl,
3-isoindolyl, 4-isoindolyl, 5-isoindolyl,
6-isoindolyl, 7-isoindolyl, 2-indolinyl, 3-indolinyl,
4-indolinyl, 5-indolinyl, 6-indolinyl, 7-indolinyl,
benzo[b]furanyl, benzofurazane, benzothiofurazane,
benzotriazol-1-yl, benzotriazol-4-yl,
benzotriazol-5-yl, benzotriazol-6-yl,
benzotriazol-7-yl, benzotriazine, benzo[b]thiophenyl,
benzimidazolyl, benzothiazolyl, quinazolinyl,
quinoxazolinyl, cinnoline, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, or
tetrahydroisoquinolinyl,purine, phthalazine,
pteridine, thiatetraazaindene, thiatriazaindene,
isothiazolopyrazine, isothiazolopyrimidine,
pyrazolotriazine, pyrazolopyrimidine,
imidazopyridazine, imidazopyrimidine, imidazopyridine,
imidazolotriazine, triazolotriazine, triazolopyridine,
triazolopyrazine, triazolopyrimidine,
triazolopyridazine group. This heterocyclic group can
be substituted by one or more substituents R\ wherein
R is as defined above; a phosphonooxy group is
-O-P(=O)(O H)2 or a salt thereof; a phosphonooxyalkyl
group denotes an -alkyl-O-P(=O)(OH) 2 group or a salt
thereof, alkyl being as defined above.The invention
also provides a pharmaceutical composition comprising
a compound of formula (I), in free form or in the form
of pharmaceutically acceptable salts and
physiologically functional derivatives, together with
a pharmaceutically acceptable diluent or carrier
therefore. The term "physiologically functional
derivative" as used herein refers to compounds which
are not pharmaceutically active themselves but which
are transformed into their pharmaceutical active form
in vivo, i.e. in the subject to which the compound is
administered. Examples of physiologically functional
derivatives are prodrugs such as those described below
in the present application. Prodrugs of the compounds
of the present invention include but are not limited
to: esters, which are transformed in vivo into the
corresponding active alcohol, esters, which are
transformed in vivo into the corresponding active
acid, imines, which are transformed in vivo into the
corresponding amines, imines which are metabolized in
vivo into the corresponding active carbonyl derivative
(e.g. aldehyde or ketone), 1-carboxy-amines, which are
decarboxylated in vivo into the active amine,
phosphoryloxy-compounds, which are dephosporylated in
vivo by phosphateases into the active alcohols, and
amides which are metabolized into the corresponding
active amine or acid respectively. The term
"stereoisomer" as used herein refers to compound with
at least one stereogenic center, which can be R- or
S-confgurated. It has to be understood, that in
compounds with more than one stereogenic center each
of which independently from each other can be Ror
S-configurated. The term "stereoisomer" as used herein
also refers to salts of the compounds herein described
with optically active acids or bases. In addition, the
present invention provides methods for preparing the
compounds of the invention such as compounds of
formula (I). The compounds of formula (I), formula
(Ia) and formula (II) may be obtained via various
methods. One possibility for the synthesis of
compounds of formula (I) comprises the step of
reacting a compound of formula (VII)5 wherein R3, R4,
R5, A, X, and Y are defined above in formula (I),
formula (Ia) and formula (II), with a compound of
formula (VIII), wherein R is as defined above and LG
comprises a leaving group such as Cl, Br, and I
.Either nucleophilic substitution or
palladium-catalyzed cross-coupling may be applied. If
Y = NR2, R2 may be added before or after addition of
R1. III) formula (I) Another way to synthesize
compounds of formula (I), formula (Ia) and formula
(II) comprises the step of adding a R5 to a compound
of formula (IX), wherein R1, R4, X, and Y are as
defined above in formula (I), formula (Ia) and formula
(II), followed by reaction with an acid chloride, a
carboxylic acid, a sulfonic acid chloride, or an
isocyanate or vice versa. formula (IX) formula (I)
Compounds of the formula (IX) can be synthesized by
reacting a compound of formula (X), wherein R4, X, and
Y are as defined above for formula (I), formula (Ia)
and formula (II), with a compound of formula (VIII),
wherein R1 is as defined above in formula (I), formula
(Ia) and formula (II), and LG comprises a leaving
group such as Cl, Br, and I. Either nucleophilic
substitution or palladium-catalyzed cross-coupling may
be applied. Protection (e.g., Boc protection) of the
2-amino group of the benzazole might be necessary. If
Y = NR2, R2 may be added before or after addition of
R1.formula (VIII) formula (X) 



formula (IX) The compounds of formula (VII), wherein Y
= NH, can be synthesized by reduction of a compound of
formula (XI), wherein R3, R4, R5, A, and X are as
defined above in formula (I), formula (Ia) and formula
(II). For example heterogeneous catalytic
hydrogenation may be applied. formula (VII), formula
(Xl) wherein Y = NH The compounds of formula (XI) can
be synthesized by adding a R5 to a compound of formula
(XII), wherein R4 and X are as defined above, followed
by reaction with an acid chloride, a carboxylic acid,
a sulfonic acid chloride, or an isocyanate or vice
versa. formula (XII) formula (Xl)A preferred
embodiment of the invention, are compounds of the
formula (III) formula (III) wherein Y is attached at
the 5- or 6-position of the benzazole; A, X, Y, R3,
R4, R5, R12 , R13 , R14 , R15 are as defined above for
formula (I). Another preferred embodiment of the
invention, are compounds of formula (III), wherein R12
and R15 are H and R13 and R14 independently represent
O-alkyl which may be substituted. A more preferred
embodiment of the present invention, are compounds of
formula (III), wherein X independently represents S or
O; Y represents NH; A independently represents -CO- or
<-NHCO-, where - indicates the point of attachment to
R3; R3 is an optionally substituted aryl or heteroaryl
group, R5, R12 and R15 are H; R13 and R14 are
-O-alkyl, which may be substituted. Another preferred
embodiment of the invention, are compounds of the
formula (FV) formula (IV) wherein Y is attached at the
5- or 6-position of the benzazole; A, X, Y, R3, R4,
R5, R12 , R13 are as defined above for formula
(I).Another preferred embodiment of the invention, are
compounds of the formula (V) formula (V) wherein Y is
attached at the 5- or 6-position of the benzazole; A,
X, Y, R3, R4, R5, R12 , R13 , R14, R15 are as defined
above for formula (I). Another preferred embodiment of
the invention, are compounds of the formula (VI)
formula (VI) wherein Y is attached at the 5- or
6-position of the benzazole; A, X, Y, R3, R4, R5, R16
are as defined above for formula (I). Another
preferred embodiment of the invention, are compounds
of formula (I), where X represents S; Y represents NH;
A represents -CO-; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(I), where X represents S; Y represents NH; A
represents <-NHCO-, where <- indicates the point of
attachment to R3; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(I), where X represents O; Y represents NH; A
represents -CO-; R5 represents H.Another preferred
embodiment of the invention, are compounds of formula
(I) where X represents O; Y represents NH; A
represents <-NHCO-, where <- indicates the point of
attachment to R3; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(I), are compounds where X represents O; Y represents
NH; A represents -CO-; R3 represents an optionally
substituted aryl or heteroaryl group; R5 represents H.
A more preferred embodiment of the present invention,
are compounds of formula (III), wherein the -Y-R 1
substituent is attached to the 5-position of the
benzazole, X independently represents S or O; Y
represents NH; A independently represents -CO- or
-NHCO-, where - indicates the point of attachment to R
, R is an optionally substituted aryl or heteroaryl
group, R5, R12 and R15 are H; R13 and R14 are
-O-alkyl, which may be substituted. A more preferred
embodiment of the present invention, are compounds of
formula (III), wherein the -Y-R 1 substituent is
attached to the 6-position of the benzazole, X
independently represents S or O; Y represents NH; A
independently represents -CO- or <-NHC0-, where -
indicates the point of attachment to R3, R3 is an
optionally substituted aryl or heteroaryl group, R5,
R12 and R15 are H; R13 and R14 are -O-alkyl, which may
be substituted. A more preferred embodiment of the
present invention, are compounds of formula (III),
wherein the -Y-R 1 substituent is attached to the
5-position of the benzazole, X independently
represents S or O; Y represents NH; A independently
represents -CO- or <-NHC0-, where - indicates the
point of attachment to R3, R3 is an optionally
substituted phenyl, R5, R12 and R15 are H; R13 and R14
are -O-alkyl, which may be substituted. A more
preferred embodiment of the present invention, are
compounds of formula (III), wherein the -Y-R 1
substituent is attached to the 6-position of the
benzazole, X 



independently represents S or O; Y represents NH; A
independently represents -CO- or<-NHCO-, where -
indicates the point of attachment to R3, R3 is an
optionally substituted phenylaryl or heteroaryl group,
R5, R12 and R15 are H; R13 and R14 are -O-alkyl, which
may be substituted. Another preferred embodiment of
the invention, are compounds of formula (I), where R3
is an optionally substituted aryl or heteroaryl group.
Another preferred embodiment of the invention, are
compounds of formula (I), where R3 is an optionally
substituted phenyl group. Another preferred embodiment
of the invention, are compounds of formula (I), where
the -Y-R 1 substituent is attached to the 5-position
of the benzazole. Another preferred embodiment of the
invention, are compounds of formula (I), where the
-Y-R 1 substituent is attached to the 6-position of
the benzazole. Another preferred embodiment of the
invention, are compounds of formula (III), where R3 is
an optionally substituted aryl or heteroaryl group.
Another preferred embodiment of the invention, are
compounds of formula (III), where R3 is an optionally
substituted phenyl group. Another preferred embodiment
of the invention, are compounds of formula (III),
where the -Y-R 1 substituent is attached to the
5-position of the benzazole. Another preferred
embodiment of the invention, are compounds of formula
(III), where the -Y-R 1 substituent is attached to the
6-position of the benzazole. Another preferred
embodiment of the invention, are compounds of formula
(III), where X represents S; Y represents NH; A
represents -CO-; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(III), where X represents S; Y represents NH; A
represents -NHCO-, where <-indicates the point of
attachment to R3; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(III), where X represents O; Y represents NH; A
represents -CO-; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(III), where X represents O; Y represents NH; A
represents <-NHCO-, where - X indicates the point of
attachment to R ; R represents H. Another preferred
embodiment of the invention, are compounds of formula
(III), are compounds where X represents O; Y
represents NH; A represents -CO-; R3 represents an
optionally substituted aryl or heteroaryl group; R5
represents H. Another preferred embodiment of the
invention, are compounds of formula (Ia), where Xa
represents S; Ya represents NH; Aa represents -CO-; R5
represents H. Another preferred embodiment of the
invention, are compounds of formula (Ia), where Xa
represents S; Ya represents NH; Aa represents -NHCO-,
where - indicates the point of attachment to R3; R5
represents H. Another preferred embodiment of the
invention, are compounds of formula (Ia), where R3 is
an optionally substituted aryl or heteroaryl group.
Another preferred embodiment of the invention, are
compounds of formula (Ia), where R is an optionally
substituted phenyl group. Another preferred embodiment
of the invention, are compounds of formula (Ia), where
the - Ya-Rl a substituent is attached to the
5-position of the benzazole. Another preferred
embodiment of the invention, are compounds of formula
(Ia), where the - Ya-Rla substituent is attached to
the 6-position of the benzazole. Another preferred
embodiment of the invention, are compounds of formula
(II),where Xb represents S; Yb represents NH; Ab
represents -CO-; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(II), where Xb represents S; Yb represents NH; A
represents <-NHCO-, where - indicates the point
ofattachment to R3; R5 represents H. Another preferred
embodiment of the invention, are compounds of formula
(II), where R3 is an optionally substituted aryl or
heteroaryl group. Another preferred embodiment of the
invention, are compounds of formula (II), where R3 is
an optionally substituted phenyl group. Another
preferred embodiment of the invention, are compounds
of formula (II), where the - Yb- substituent is
attached to the 5-position of the benzazole. Another
preferred embodiment of the invention, are compounds
of formula (II), where the - Yb- substituent is
attached to the 6-position of the benzazole. Another
preferred embodiment are compositions containing one
ore more compounds of the present invention and a
pharmaceutical acceptable carrier or diluent. The
compounds of the present invention can form salts with
inorganic or organic acids or bases. Examples of
pharmaceutically acceptable salts comprise without
limitation non toxic inorganic or organic salts such
as acetate derived from acetic acid, aconitate derived
from aconitic acid, ascorbate derived from ascorbic
acid, benzoate derived from benzoic acid, cinnamate
derived from cinnamic acid, citrate derived from
citric acid, embonate derived from embonic acid,
enantate derived from heptanoic acid, formiate derived
from 



formic acid, fumarate derived from fumaric acid,
glutamate derived from glutamic acid, glycolate
derived from glycolic acid, chloride derived from
hydrochloric acid, bromide derived from hydrobromic
acid, lactate derived from lactic acid, maleate
derived from maleic acid, malonate derived from
malonic acid, mandelate derived from mandelic acid,
methanesulfonate derived from methanesulfonic acid,
naphtaline-2-sulfonate derived from
naphtaline-2-sulfonic acid, nitrate derived from
nitric acid, perchlorate derived fromperchloric acid,
phosphate derived from phosphoric acid, phthalate
derived from phthalic acid, salicylate derived from
salicylic acid, sorbate derived from sorbic acid,
stearate derived from stearic acid, succinate derived
from succinic acid, sulphate derived from sulphuric
acid, tartrate derived from tartaric acid,
toluene-/?-sulfate derived from p - toluenesulfonic
acid and others. Salts of phosphonoxy- and
phosphonoxyalkyl groups may be those formed with
alkali metal ions e.g. sodium or potassium, or those
formed with alkaline earth metal ions e. g. calcium or
magnesium, or those formed with zinc ions. Such salts
of the compounds of the present invention may be
anhydrous or solvated. Such salts can be produced by
methods known to someone of skill in the art and
described in the prior art. Other salts like oxalate
derived from oxalic acid, which is not considered as
pharmaceutically acceptable can be appropriate as
intermediates for the production of compounds of the
present invention or a pharmaceutically acceptable
salt thereof or physiologically functional derivative
or a stereoisomer thereof. The compounds according to
the invention and medicaments prepared therewith are
generally useful for the treatment of cell
proliferation disorders, for the treatment or
prophylaxis of immunological diseases and conditions
(as for instance inflammatory diseases,
neuroimmunological diseases, autoimmune diseases or
other). The compounds of the present invention are
useful for the treatment of diseases which are caused
by malignant cell proliferation, such as all forms of
solid tumors, leukemias and lymphomas. Therefore the
compounds according to the invention and medicaments
prepared therewith are generally useful for regulating
cell activation, cell proliferation, cell survival,
cell differentiation, cell cycle, cell maturation and
cell death or to induce systemic changes in metabolism
such as changes in sugar, lipid or protein metabolism.
They can also be used to support cell generation
poiesis, including blood cell growth and generation
(prohematopoietic effect) after depletion or
destruction of cells, as caused by, for example, toxic
agents, radiation, immunotherapy, growth defects,
malnutrition, malabsorption, immune dysregulation,
anemia and the like or to provide a therapeutic
control of tissue generation and degradation, and
therapeutic modification of cell and tissue
maintenance and blood cell homeostasis.These diseases
and conditions include but are not limited to cancer
as hematological (e.g. leukemia, myeloma), or
lymphomas (e.g. Hodgkin's and non-Hodgkin's
lymphomas), or solid tumors (for example breast,
prostate, liver, bladder, lung, esophageal, stomach,
colorectal, genitourinary, gastrointestinal, skin,
pancreatic, brain, uterine, colon, head and neck, and
ovarian, melanoma, astrocytoma, small cell lung
cancer, glioma, basal and squameous cell carcinoma,
sarcomas as Kaposi's sarcoma and osteosarcoma). Other
aspects of the present invention relate to benzazole
derivatives as new pharmaceutically active agents,
especially for the preparation of a pharmaceutical
composition for the treatment of diseases which are
cured or relieved by the inhibition of one or several
kinases and/or phosphatases. In another more preferred
embodiment of the invention the compounds of the
present invention may be used for treating and/or
preventing diseases by inhibition of one ore more
kinases like: Aurora A, Aurora B, EGF-R, ERBB2,
IGFl-R, PDGFR, FLT3 VEGF-R2, VEGF-R3, EPHB4, Tie2, FAK
and SRC. The compounds according to the present
invention or a pharmaceutically acceptable salt or
physiologically functional derivative or a
stereoisomer thereof if desired with appropriate
adjuvants and additives for the production of a
medicament for the treatment or prevention of a
disease characterized by hyperproliferation of
keratinocytes and/or T cells, especially inflammatory
disorders and immune disorders, preferably selected
from the group consisting of Addison's disease,
alopecia areata, Ankylosing spondylitis, haemolytic
anemia (anemia haemolytica), pernicious anemia (anemia
perniciosa), aphthae, aphthous stomatitis, arthritis,
arteriosclerotic disorders, osteoarthritis, rheumatoid
arthritis, aspermiogenese, asthma bronchiale,
auto-immune asthma, auto-immune hemolysis, Bechet's
disease, Boeck's disease, inflammatory bowel disease,
Burkitt's lymphoma, Crohn's disease, chorioiditis,
colitis ulcerosa, Coeliac disease, cryoglobulinemia,
dermatitis herpetiformis, dermatomyositis,
insulin-dependent type I diabetes, juvenile diabetes,
idiopathic diabetes insipidus, insulin-dependent
diabetes mellisis, autoimmune demyelinating diseases,
Dupuytren's contracture, encephalomyelitis,
encephalomyelitis allergica, endophthalmia
phacoanaphylactica, enteritis allergica, autoimmune
enteropathysyndrome, erythema nodosum leprosum,
idiopathic facial paralysis, chronic fatigue 



syndrome, febris rheumatica, glomerulo nephritis,
Goodpasture's syndrome, Graves' disease,
Harnman-Rich's disease, Hashimoto's disease,
Hashimoto's thyroiditis, sudden hearing loss,
sensoneural hearing loss, hepatitis chronica,
Hodgkin's disease, haemoglobinuria paroxysmatica,
hypogonadism, ileitis regionalis, iritis, leucopenia,
leucemia, lupus erythematosus disseminatus, systemic
lupus erythematosus, cutaneous lupus erythematosus,
lymphogranuloma malignum, mononucleosis infectiosa,
myasthenia gravis, traverse myelitis, primary
idiopathic myxedema, nephrosis, ophthalmia symphatica,
orchitis granulomatosa, pancreatitis, pemphigus,
pemphigus vulgaris, polyarteritis nodosa,
polyarthritis chronica primaria, polymyositis,
polyradiculitis acuta, psoriasis, purpura, pyoderma
gangrenosum, Quervain's thyreoiditis, Reiter's
syndrome, sarcoidosis, ataxic sclerosis, progressive
systemic sclerosis, scleritis, sclerodermia, multiple
sclerosis, sclerosis disseminata, acquired spenic
atrophy, infertility due to antispermatozoan
antibodies, thrombocytopenia, idiopathic
thrombocytopenia purpura, thymoma, acute anterior
uveitis, vitiligo, AIDS, HIV, SCID and Epstein Barr
virus associated diseases such as Sjorgren's syndrome,
virus (AIDS or EBV) associated B cell lymphoma,
parasitic diseases such as Leishmania, and
immunesuppressed disease states such as viral
infections following allograft transplantations, AIDS,
cancer, chronic active hepatitis diabetes, toxic chock
syndrome and food poisoning. "Treatment" according to
the present invention is intended to mean complete or
partial healing of a disease, prevention of a disease,
or alleviation of a disease or stop of progression of
a given disease. The compounds of the present
invention can further be used for diseases that are
caused by protozoal infestations in humans and
animals. The compounds of the present invention can
further be used for viral infections or other
infections caused for instance by Pneumocystis
carinii. Furthermore, the invention relates to a
method of treatment or prevention of diseases which
comprises the administration of an effective amount of
compounds of the formula (I) or a pharmaceutically
acceptable salt or physiologically functional
derivative or a stereoisomerthereof. The compounds of
the according invention and their pharmacologically
acceptable salts can be administered to animals,
preferably to mammals, and in particular to humans, as
therapeutics per se, as mixtures with one another or
in the form of pharmaceutical preparations which allow
enteral or parenteral use and which as active
constituent contain an effective dose of at least one
compound of the present invention or a salt thereof,
in addition to customary pharmaceutically innocuous
excipients and additives. The production of
medicaments containing the compounds according to the
present invention and their application can be
performed according to well-known pharmaceutical
methods. While the compounds according to the
invention for use in therapy may be administered in
the form of the raw chemical compound, it is preferred
to introduce the active ingredient, optionally in the
form of a physiologically acceptable salt in a
pharmaceutical composition together with one or more
adjuvants, excipients, carriers, buffers, diluents,
and/or other customary pharmaceutical auxiliaries.
Such salts of the compounds may be anhydrous or
solvated. In a preferred embodiment, the invention
provides medicaments comprising compounds according to
the present invention, or a pharmaceutically
acceptable salt or physiologically functional
derivative or a stereoisomer thereof, together with
one or more pharmaceutically acceptable carriers
thereof, and, optionally, other therapeutic and/or
prophylactic ingredients. The carrier(s) must be
"acceptable" in the sense of being compatible with the
other ingredients of the formulation and not harmful
to the recipient thereof. A medicament of the
invention may be those suitable for oral, rectal,
bronchial, nasal, topical, buccal, sub-lingual,
transdermal, vaginal or parenteral (including
cutaneous, subcutaneous, intramuscular,
intraperitoneal, intravenous, intraarterial,
intracerebral, intraocular injection or infusion)
administration, or those in a form suitable for
administration by inhalation or insufflation,
including powders and liquid aerosol administration,
or by sustained release systems. Suitable examples of
sustained releasesystems include semipermeable
matrices of solid hydrophobic polymers containing the
compound of the invention, which matrices may be in
form of shaped articles, e.g. films or microcapsules.
For preparing a medicament from a compounds of the
present invention and pharmaceutically acceptable
carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more
substances which may also act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents,
or an encapsulating material. In powders, the carrier
is a finely divided solid which is in a mixture with
the finely 



divided active component hi tablets, the active
component is mixed with the carrier having the
necessary binding capacity in suitable proportions and
compacted in the shape and size desired. Suitable
carriers are magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch,
gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. The term "preparation" is
intended to include the formulation of the active
compound with encapsulating material as carrier
providing a capsule in which the active component,
with or without carriers, is surrounded by a carrier,-
which is thus in association with it. Similarly,
cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as
solid forms suitable for oral administration. For
preparing suppositories, a low melting wax, such as a
mixture of fatty acid glyceride or cocoa butter, is
first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten
homogenous mixture is then poured into convenient
sized moulds, allowed to cool, and thereby to
solidify. Compositions suitable for vaginal
administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are
known in the art to be appropriate. Liquid
preparations include solutions, suspensions, and
emulsions, for example, water or water-propylene
glycol solutions. For example, parenteral injection
liquid preparations can be formulated as solutions in
aqueous polyethylene glycol solution.The compounds
according to the present invention may thus be
formulated for parenteral administration (e.g. by
injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in
ampoules, pre-filled syringes, small volume infusion
or in multi-dose containers with an added
preservative. The compositions may take such forms as
suspensions, solutions, or emulsions in oily or
aqueous vehicles, and may contain formulation agents
such as suspending, stabilising and/or dispersing
agents. Alternatively, the active ingredient may be in
powder form, obtained by aseptic isolation of sterile
solid or by lyophilization from solution, for
constitution with a suitable vehicle, e.g. sterile,
pyrogen-free water, before use. Aqueous solutions
suitable for oral use can be prepared by dissolving
the active component in water and adding suitable
colorants, flavours, stabilising and thickening
agents, as desired. Aqueous suspensions suitable for
oral use can be made by dispersing the finely divided
active component in water with viscous material, such
as natural or synthetic gums, resins, methylcellulose,
sodium carboxymethylcellulose, or other well known
suspending agents. Also included are solid form
preparations which are intended to be converted,
shortly before use, to liquid form preparations for
oral administration. Such liquid forms include
solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active
component, colorants, flavours, stabilisers, buffers,
artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like. In an
especially preferred embodiment of the present
invention the medicament is applied topically. This
reduces possible side effects and limits the necessary
treatment to those areas affected. Preferably the
medicament is prepared in form of an ointment, a gel,
a plaster, an emulsion, a lotion, a foam, a cream of a
mixed phase or amphiphilic emulsion system
(oil/water-water/oil mixed phase), a liposome, a
transfersome, a paste or a powder. Ointments and
creams may, for example, be formulated with an aqueous
or oily base with the addition of suitable thickening
and/or gelling agents. Lotions may be formulated with
an aqueous or oily base and will in general also
contain one or more emulsifying agents,stabilising
agents, dispersing agents, suspending agents,
thickening agents, or colouring agents. Compositions
suitable for topical administration in the mouth
include lozenges comprising the active agent in a
flavoured base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient
in an inert base such as gelatin and glycerine or
sucrose and acacia; and mouthwashes comprising the
active ingredient in a suitable liquid carrier.
Solutions or suspensions are applied directly to the
nasal cavity by conventional means, for example with a
dropper, pipette or spray. The compositions may be
provided in single or multi-dose form. In the latter
case of a dropper or pipette, this may be achieved by
the patient administering an appropriate,
predetermined volume of the solution or suspension. In
the case of a spray, this may be achieved for example
by means of a metering atomising spray pump.
Administration to the respiratory tract may also be
achieved by means of an aerosol formulation in which
the active ingredient is provided in a pressurised
pack with a suitable propellant such as a
chlorofluorocarbon (CFC) for example
dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, carbon dioxide, or other
suitable gas. The aerosol may conveniently also
contain a surfactant such as lecithin. The dose of
drug may be controlled by provision of a metered
valve. 



Alternatively the active ingredients may be provided
in the form of a dry powder, for example a powder mix
of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as
hydroxypropylmethyl cellulose and polyvinylpyrrolidone
(PVP). Conveniently the powder carrier will form a gel
in the nasal cavity The powder composition may be
presented in unit dose form for example in capsules or
cartridges of, e.g., gelatin, or blister packs from
which the powder may be administered by means of an
inhaler. In compositions intended for administration
to the respiratory tract, including intranasal
compositions, the compound will generally have a small
particle size for example of the order of 5 microns or
less. Such a particle size may be obtained by means
known in the art,for example by micronization. When
desired, compositions adapted to give sustained
release of the active ingredient may be employed. The
pharmaceutical preparations are preferably in unit
dosage forms. In such form, the preparation is
subdivided into unit doses containing appropriate
quantities of the active component. The unit dosage
form can be a packaged preparation, the package
containing discrete quantities of preparation, such as
packaged tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule,
tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.
Tablets or capsules for oral administration and
liquids for intravenous administration and continuous
infusion are preferred compositions. Further details
on techniques for formulation and administration may
be found in the latest edition of Remington's
Pharmaceutical Sciences (Maack Publishing Co. Easton,
Pa.). Pharmaceutical compositions can also contain two
or more compounds of the present invention or their
pharmacologically acceptable salts and also other
therapeutically active substances. Thus, the compounds
of the present invention can be used in the form of
one compound alone or in combination with other active
compounds - for example with medicaments already known
for the treatment of the aforementioned diseases,
whereby in the latter case a favorable additive,
amplifying effect is noticed. To prepare the
pharmaceutical preparations, pharmaceutically inert
inorganic or organic excipients can be used. To
prepare pills, tablets, coated tablets and hard
gelatin capsules, for example, lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts,
etc. can be used. Excipients for soft gelatin capsules
and suppositories are, for example, fats, waxes,
semi-solid and liquid polyols, natural or hardened
oils etc. Suitable excipients for the production of
solutions and syrups are, for example, water, sucrose,
invert sugar, glucose, polyols etc. Suitable
excipients for the production of injection solutions
are, forexample, water, alcohols, glycerol, polyols or
vegetable oils. The dose can vary within wide limits
and is to be suited to the individual conditions in
each individual case. For the above uses the
appropriate dosage will vary depending on the mode of
administration, the particular condition to be treated
and the effect desired hi general, however,
satisfactory results are achieved at dosage rates of
about 1 to 100 mg/kg animal body weight preferably 1
to 50 mg/kg. Suitable dosage rates for larger mammals,
for example humans, are of the order of from about 10
mg to 3 g/day, conveniently administered once, in
divided doses 2 to 4 times a day, or in sustained
release form. The following examples and figures are
included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill
in the art that the techniques disclosed hi the
examples that follow represent techniques discovered
by the inventors to function well in the practice of
the invention, and thus can be considered preferred
modes for its practice. However, those of skill in the
art should, in light of the present disclosure,
appreciate that many changes can be made in the
specific embodiments that are disclosed without
departing from the spirit and scope of the invention
as set out hi the appended claims. All references
cited are incorporated herein by reference. Examples
Abbreviations: min, minute(s); h, hour(s); r.t., room
temperature; Rt, retention time; Y, pseudo; s,
singlet; t, triplet, quint, quintet; br., broad; J,
coupling constant; pTLC, prepara tive thin layer
chromatography; DMAP, 4-dimethylaminopyridine, IM,
Intermediate. NMR spectra: Bruker Avance 300 MHz. The
1H NMR spectra were recorded at 300 MHz using the
residual solvent peak as an internal standard (CDCl3,
6H = 7.26). Analytical LC/ESI-MS: 2 x Waters 600
Multisolvent Delivery System. 50 ml Sample loop.
Column, Chromolith Speed ROD RPl 8e (Merck,
Darmstadt), 50 x 4.6 mm, with 2 mm prefilter (Merck).
Eluent A, H2O + 0.1% HCO2H; eluent B, MeCN. Gradient,
5 % B to 100 % B within 5 min; flow, 3 ml/min. Waters
LCZ single quadrupol mass spectrometer with
electrospray source. MS method, MS8minPM-80-800-20V;
positive/negative ion mode scanning, m/z 80 - 800 in 1
s; capillary, 3.5 kV; cone voltage, 20 V; multiplier
voltage, 400 V; probe and desolvation gas temperature,
120 C and 350 C, respectively. Waters 2487Dual
lAbsorbance Detector, set to 254 nm. 



Preparative HPLC-MS: Waters 600 Multisolvent Delivery
System with peparative pump heads. 2000 ml or 5000 ml
Sample loop. Column, Waters X-Terra RP 18, 7 mm, 19 x
150 mm with X-Terra RP 18 guard cartridge 7 mm, 19 x
10 mm; used at flow rate 20 ml/min or YMC ODS-A, 120
A, 40 x 150 mm with X-Terra RP 18 guard cartridge 7
mm, 19 x 10 mm; used at flow rate 50 ml/min. Make-up
solvent: MeCN - H2O - HCO2H 80 : 20 : 0.05 (v:v:v).
Eluent A, H2O + 0.1% HCO2H; eluent B, MeCN. Different
linear gradients from 5 - 100% eluent B, adapted to
sample. Injection volume: 500 ml - 2000 ml depending
on sample. Waters ZQ single quadrupol mass
spectrometer with electrospray source. Positive or
negative ion mode scanning m/z 80 - 800 in 1 s;
capillary, 3.5 kV or 3.0 kV; cone volt age, 20 V;
multiplier voltage, 400 V; probe and desolvation gas
temperature, 120 C and 350 C5 respectively. Waters
Fraction Collector II with mass-triggered fraction
collection. Waters 996 photo diode array detector.
Syntheses of Intermediates. Intermediate 1:
-(6-Aminobenzoxazol-2-yl)benzamide. Step 1. A solution
of cyanogen bromide (3.50 g, 33 mmol; caution: highly
toxic! Waste disposal: addition of excess NaOCl to a
basic aqueous solution of cyanogen bromide) in
tetrahydrofuran (3 mL) was added to a solution of
2-amino-5-nitrophenol (4.62 g 30 mmol) in
tetrahydrofuran (20 mL). After stirring for 1 day at
r.t., a precipitate had formed which was dissolved by
addition of water (5 mL). After stirring further 3
days at r.t., water (10 mL) was added and NaOH was
added until the mixture turned basic. The tetrahydro
furan was removed in vacuo and the precipitate formed
in the remaining aqueous phase was separated by
filtration, washed with water and recrystallized from
methanol (100 mL). Upon additional fractional
crystallisation of the mother liquor, a total of 3.80
g (21.2 mmol, 7 1 %) of 2-ammo-6-nitrobenzoxazole was
obtained as a brown solid. LC/ESI-MS: m/z = 180
[M+H]+; m/z = 178 [M-Hp; R = 2.52 min. Step 2. Benzoyl
chloride (1.17 mL, 10.0 mmol) was added to a
suspension of 2-amino-6- nitrobenzoxazole (1.50 g,
8.37 mmol) in pyridine (10 mL). After stirring for 24
h at 800C, the solution was poured into water (250
mL). The mixture was stirred overnight at r.t. and the
resulting precipitate was separated by filtration.
-(6-Nitrobenzoxazol-2-yi)benzarnide (2.08 g, 7.32
mmol, 88 %) was thus obtained as a yellow solid.
LC/ESI-MS: m/z = 284[M+H]+; m/z =282 [M-H] ; Rt = 3.13
min. Step 3. To a solution of
-(6-nitrobenzoxazol-2-yl)benzamide (2.03 g, 7.17 mmol)
in dimethylformamide (60 mL), palladium on charcoal
(1.52 g, 10 % Pd, 1.43 mmol Pd) was added and the air
was replaced with hydrogen ( 1 bar). The mixture was
stirred for 2 h at 6O0C and then overnight at r.t. The
palladium was removed by filtration through a pad of
celite. After concentration to 20 mL, water was added
and the resulting precipitate was separated by
filtration to obtain
-(6-aminobenzoxazol-2-yl)benzamide (0.823 g, 3.25
mmol, 45 %) as a brown solid. LC/ESI-MS: m/z = 254
[M+H]+; m/z = 252 [M-H] ; R4 = 1.92 min. Intermediate
2: -(6-Aminobenzothiazol-2-yl)benzamide. Step 1. To a
suspension of 2-amino-6-nitrobenzothiazole (Sigma
Aldrich, 2.93 g, 15 mmol) in pyridine (20 mL), benzoyl
chloride (1.74 mL, 15 mmol) was added. After stirring
over night at r.t., additional benzoyl chloride (1.74
mL, 15 mmol) was added and the mixture was stirred at
6O0C . After completion of the reaction, the mixture
was poured into water (250 mL) and stirred overnight
at r.t.. Separation of the resulting precipitate
yielded N~(6- nitrobenzothiazol-2-yl)benzamide (3.87
g, 12.9 mmol, 86 %) as a yellow solid. LC/ESIMS: m/z =
300 [M+H]+; m/z =298 [M-H] ; R = 3.93 min. Step 2. A
mixture of iV-(6-nitrobenzothiazol-2-yl)benzamide
(3.77 g, 12.6 mmol), palla dium on charcoal (2 g, 10 %
Pd, 1.88 mmol Pd), dimethyl formamide (80 mL) and
ethyl acetate (20 mL) was hydrogenated ( 1 bar) for 2
h at 60C. The palladium was removed by filtration
through a pad of celite. After concentration to 20 mL,
water was added and the resulting precipitate was
separated by filtration to obtain
iV-(6-aminobenzothiazol-2-yl)- benzamide (3.15 g, 11.7
mmol, 93 %) as a grey solid. LC/ESI-MS: m/z =270
[M+H]+; m/z =268 [M-H] ; R = 2.27 min. Intermediate 3:
-(6-Aminobenzothiazol-2-yl)isonicotinamide. Step 1. To
a mixture of 2-amino-6-nitrobenzothiazole (Sigma
Aldrich, 1.95 g, 10 mmol) and pyridine (40 mL),
benzoyl chloride (2.1 mL, 18 mmol) was added. After
stirring for 5 h at 80C, water (10 mL) was added. The
mixture was stirred for 0.5 h at r.t., then methan ol
(30 mL) and water (50 mL) were added. The precipitated
iV-(6-nitrobenzothiazol-2-yl)- isonicotinamide was
separated by filtration. The crude product was taken
up in dimethyl formamide and precipitated again by
addition of methanol and water (2.53 g, 8.42 mmol, 84
%). LC/ESI-MS: m/z = 301 [M+H]+; m/z =299 [M-H] ; R =
3.48 min.Step 2.
iV-(6-Nitrobenzothiazol-2-yl)isonicotinainide (2.42 g,
8.04 mmol) was suspended in ethyl acetate (150 mL),
and dimethylformamide was added until dissolution
occured. After addition of palladium on charcoal (4.25
g, 10 % Pd5 4 mmol Pd) the mixture was hydrogenated (
1 bar) at 60C until completion of the reaction. The
palladium was removed by 



filtration through a pad of celite and the solvent was
evaporated. The residue was taken up in little
methanol and precipitated by addition of water to
obtain iV-(6-aminobenzothiazol- 2-yl)isonicotinamide
(1.73 g, 6.4 mmol, 80 %). LC/ESI-MS: m/z = 271 [M+H]+;
m/z =269 [M-H] ; Rt = 1.43 min. Intermediate 4:
N-(6-Aminobenzothiazol-2-yl)nicotinamide. Step 1. A
mixture of 2-amino-6-nitrobenzothiazole (0.976 g, 5
mmol), nicotinoyl chloride hydrochloride (1.07 g, 6
mmol), triethylamine (1.9 ml, 13.8 mmol), DMAP
(catalytic amount) and dioxane (50 mL) was heated to
reflux for 7 h. After addition of nicotinoyl chloride
hydrochloride (0.89 g, 5 mmol) and triethylamine (1.8
mL, 12.5 mmol), heating was continued for 5 h. After
cooling to r.t, the precipitate was separated by
filtration. The solid was treated with boiling
methanol (25 mL) to remove soluble impurities. There
was thus obtained
iV-(6-nitrobenzothiazol-2-yl)nicotinamide (1.36 g,
4.53 mmol, 9 1 %). LC/ESI-MS: m/z =301 [M+H]+; m/z 299
[M-H] ; R4= 3.54 min. Step 2.
-(6-Nitrobenzothiazol-2-yl)nicotinamide (0.50 g, 1.67
mmol) was dissolved in "dimethylsulfoxide (50 mL) by
warming. After addition of palladium on charcoal
(0.089 g, 10 % Pd, 0.08 mmol Pd), the mixture was
hydrogenated for 5.5 h at 80C. The palladium was
removed by hot filtration through a pad of silica.
After removal of the solvent, N-(6-
aminobenzothiazol-2-yl)nicotinamide (0.45 g, 1.67
mmol, 100 %) was obtained as a brownish solid.
LC/ESI-MS: m/z =271 [M+H]+; m/z =269 [M-H] ; R1= 1.67
min. Intermediate 5:
N-(5-Aminobenzothiazol-2-yl)benzamide. Step 1.
Ammonium thiocyanate (8.55 g, 112.5 mmol) was
dissolved in acetone (80 mL) and acetyl chloride (8.83
g, 112.5 mmol) was added dropwise. After stirring for
1 h at r.t., the solid was filtered off, and the
filtrate was added to a solution of
2-fiuoro-5-nitroaniline in acetone (45 mL). The
mixture was refluxed for 6 h, then the solution was
concentrated and stored overnight at r.t.. The
precipitated
l-acetyl-3-(2-fluoro-5-nitrophenyi)thiourea was
filtered off, washed with acetone and dried. The
mother liquor was concentrated and recrystallized from
acetone to yield another batch of the product. A total
of 12.55 g (48.8 mmol, 43 %) of a grey solid was
obtained. LC/ESI-MS: m/z =258 [M+H]+; R1= 3.42
min.Step 2. A solution of
l-acetyl-3-(2-fluoro-5-nitrophenyl)thiourea (9.63 g,
37.4 mmol) in methanol (400 mL) was quickly poured
into a solution of sodium methanolate (concentra tion,
0.5 mol/L) in methanol (100 mL). The solution was
stored overnight without stirring. The precipitated
2-amino-5-nitrobenzothiazole was filtered off, washed
with methanol and dried (yellow crystals, 6.87 g, 35.2
mmol, 94 %). LC/ESI-MS: m/z = 196 [M+H]+; m/z = 194
[M-H] ; R, = 2.71 min. Step 3. A mixture of
2-amino-5-nitrobenzothiazole (1.52 g, 7.8 mmol),
benzoyl chloride (1.36 mL, 11.7 mmol) and pyridine (15
mL) was heated to 6O0C for 24 h. The mixture was
poured into water (250 mL), and the resulting
precipitate was separated by filtration to yield
7V-(5-nitrobenzothiazol-2-yl)benzamide (1.83 g, 6.12
mmol, 78 %) as a yellow solid. Step 4. A mixture of
-(5-nitrobenzothiazol-2-yl)benzamide (1.79 g, 6.00
mmol) and palladium on charcoal (0.95 g, 10 % Pd, 0.9
mmol Pd) in dimethylformamide (40 mL) was hydrogenated
( 1 bar) for 2 h at 100C. The palladium was removed by
filtration through a pad of celite and the filtrate
was concentrated to a small volume. Upon addition of
water (200 mL), a precipitate formed which was
separated by filtration. There was thus obtained
iV-(5-aminobenzothiazol-2-yl)benzamide (1.39 g, 5.14
mmol, 86 %) as a grey solid. LC/ESI-MS: m/z = 300
[M+H]+; m/z =298 [M-Hf; Rt = 4.2 min. Intermediate 7:
4-Chloro-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propox
y]quinazoline. Step 1. To a solution of methyl
vanillate (7.29 g, 40 mmol) in dimethylformamide (25
mL), potassium carbonate (8.29 g, 60 mmol) and benzyl
bromide (5.26 mL, 44 mmol) were added. The mixture was
heated to 1000C for 3 h. After cooling to r.t, water
was added and the product was extracted several times
with ethyl acetate. The combined or ganic phases were
washed with water and brine. After drying over Na2SO4,
the solvent was removed to yield methyl
4-benzyloxy-3-methoxybenzoate (10.8 g, 39.7 mmol, 99
%) as a grey solid which was used without further
purification. LC/ESI-MS: m/z = 273 [M+H]+; Rt = 3.82
min. Step 2. Methyl 4-benzyloxy-3-methoxybenzoate
(10.9 g, 40.0 mmol) was converted into methyl
4-benzyloxy-5-methoxy-2-nitrobenzoate (11.6 g, 36.6
mmol, 9 1 %) as described in US 02/0026052 Al, page
51, reference example 15. LC/ESI-MS: m/z = 318 [M+H]+;
Rt = 3.85 min. Step 3. In a 1 1Schlenk flask filled
with argon, methyl
4-benzyloxy-5-methoxy-2-nitrobenzoate (11.60 g, 36.6
mmol) and palladium on charcoal (1.17 g, 10 % Pd, 1.1
mmol Pd) were combined and tetrahydrofuran (250 mL)
was added. The argon was replaced with hydrogen ( 1
bar), and the mixture was vigorously stirred at r.t.
until completion of the re action. The palladium was
separated by filtration through a pad of celite and
the solvent was removed to obtain methyl
2-amino-4-hydroxy-5-methoxybenzoate (6.56 g, 36.0
mmol, 98 %) which was used without further
purification. LC/ESI-MS: m/z = 166 [MCH 4(HH] +; R =
2.17 min. 



Step 4. A mixture of formamide (29 mL), ammonium
formate (3.41 g, 54 mmol) and methyl
2-amino-4-hydroxy-5-methoxybenzoate (6.56 g, 36.0
mmol) was heated to 140C for 4 h. After cooling to
r.t., water (75 mL) was added. After stirring for 1 h,
the precipi tated
7-hydroxy-6-methoxy-3,4-dihydroquinazolin-4-one was
filtered off, washed with water and dried (grey solid,
5.86 g, 30.5 mmol, 85 %). LC/ESI-MS: m/z = 193 [M
+H]+; m/z = 191 [M-H] ; R = 1.53 min. Step 5. A
mixture of
7-hydroxy-6-methoxy-3,4-dihydroquinazolin-4-one (5.86
g, 30.5 mmol) and acetic anhydride (21.5 mL, 229 mmol)
in pyridine (4.9 mL, 6 1 mmol) was heated to 100C for
4 h. After cooling to r.t., ice water (200 mL) was
added and the mixture was vigorously stirred for 1 h.
The precipitated 7-acetoxy-6-methoxy-3,4-
dihydroquinazolin-4-one was filtered off, washed with
water and dried (grey solid, 6.64 g, 28.3 mmol, 93 %).
LC/ESI-MS: m/z = 235 [M +H]+; m/z =233 [M-H] ; R =
2.88 min. Cf. also WO 04/043472, page 32. Step 6.
7-Acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (2.34
g, 10.0 mmol) was con verted into
4-chloro-7-hydroxy-6-methoxyquinazoline (1.22 g, 5.79
mmol, 58 %) as described in WO 04/043472, page 32.
LC/ESI-MS: m/z = 211 [M(35Cl) +H]+; m/z = 209
[M(35Cl)-H]-; Rt = 2.45 min. Step 7. Di-t t-butyl
azodicarboxylate (0.478 g, 2.08 mmol) was added
portionwise to a mixture of
4-chloro-7-hydroxy-6-methoxyquinazoline (0.350 g, 1.66
mmol), 3-(4-methylpiperazin- l-yl)-propan-l-ol
(Intermediate 9, 0.276 g, 1.74 mmol), and
triphenylphosphine (0.544 g, 2.08 mmol) in
dichloromethane (20 mL) at r.t.. If necessary, further
alcohol was added. After stirring for 2 h, the
solution was concentrated to 10 mL, mounted on silica
and chromatographed (gradient, dichloromethane to
dichloromethane : methanol = 3:2 within 1 h) to obtain
4-chloro-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propox
y]quinazoline (brownish solid, 0.431 g, 1.23 mmol, 74
%). LC/ESI-MS: m/z = 351 [M(35Cl)+H]+; Rt = 1.88 min.
Cf. also WO 04/043472, page 32. Intermediate 8:
4-Chloro-7-methoxy-6- [3-(4-methylpiperazin-
1-yl)propoxy] quinazoline. Step 1. Methyl isovanillate
(2.73 g, 15 mmol) was converted into methyl
3-benzyloxy-4- methoxybenzoate (3.91 g, 14.4 mmol, 96
%) in analogy to the preparation of Intermediate 7,
Step 1. LC/ESI-MS: m/z =273 [M+H] +; Rt = 3.90 min.
Step 2. Methyl 3-benzyloxy-4-methoxybenzoate (2.83 g,
10.4 mmol) was converted into methyl
5-benzyloxy-4-methoxy-2-nitrobenzoate (3.08 g, 9.71
mmol, 94 %) in analogy to the preparation of
Intermediate 7, Step 2. LC/ESI-MS: m/z = 318 [M+H] +;
R = 4.00 min. Step 3. Methyl
5-benzyloxy-4-methoxy-2-nitrobenzoate (4.11 g, 13.0
mmol) was converted into methyl
2-amino-5-hydroxy-4-methoxybenzoate (2.56 g, 13.0
mmol, 100 %) in analogy to the preparation of
Intermediate 7, Step 3. LC/ESI-MS: m/z = 166 [MCH
4CH-H]+; Rt = 1.95 min. Step 4.
2-Amino-5-hydroxy-4-methoxybenzoate (2.56 g, 13.0
mmol) was converted into 6-
hydroxy-7-methoxy-3,4-dihydroquinazolin-4-one (1.91 g,
9.94 mmol, 76 %) in analogy to the preparation of
Intermediate 7, Step 4. LC/ESI-MS: m/z = 193 [M +H] +;
m/z = 191 [MHf; R1= 1.77 min. Step 5.
6-Hydroxy-7-methoxy-3,4-dihydroquinazolin-4-one (1.90
g, 9.86 mmol) was con verted into
6-acetoxy-7-methoxy-3,4-dihydroquinazolin-4-one (2.22
g, 9.48 mmol, 96 %) in analogy to the preparation of
Intermediate 7, Step 5. LC/ESI-MS: m/z = 235 [M +H] +;
m/z = 233 [M-H] ; R = 2.20 min. Step 6.
6-Acetoxy-7-methoxy-3,4-dihydroquinazolin-4-one (0.468
g, 2.00 mmol) was con verted into
4-chloro-6-hydroxy-7-methoxyqumazoline (0.398 g, 1.89
mmol, 95 %) in analogy to the preparation of
Intermediate 7, Step 6. LC/ESI-MS: m/z = 211 [M(35Cl)
+H]+; m/z =209 [M(35Cl)-H]-; R = 2.40 min. Step 7.
4-Chloro-6-hydroxy-7-methoxyquinazoline (0.373 g, 1.77
mmol) was converted into
4-chloro-7-methoxy-6-[3-(4-methylpiperazin-l-yl)propox
y]quinazoline (0.451 g, 1.29 mmol, 73 %) in analogy to
the preparation of Intermediate 7, Step 7. LC/ESI-MS:
m/z = 351 [M(35Cl) +H]+; R1= 1.82 min. Intermediate 9:
3-(4-Methylpiperazin-l-yl)-propan-l-ol.
1-Methylpiperazine (6.99 mL, 63 mol) was dissolved in
toluene (30 mL). 3-Bromopropanol (2.62 mL, 30 mmol)
was added slowly and the mixture was stirred overnight
at r.t. After heating to 80C for 2 h and cooling to
r.t., the mixture was filtered and the filter cake was
thoroughly washed with toluene. After removal of the
solvent, the residue was subjected to distillation
(b.p., 18O0C / 2 mbar) to obtain a colourless oil
(4.08 g, 25.8 mmol, 86 %). 1H NMR (CDCl3) : d = 1.70
(Y-quint, " 5.8 Hz, 2 H), 2.26 (s, 3 H), 2.35- 2.6 (m,
8 H)5 2.60 (Y-t, J = 5.8 Hz, 2 H), 3.77 (Y-t, J = 5.3
Hz, 2 H), 4.09 (s, br., 1 H). Intermediate 10:
2-Chloro-4-(4-methylpiperazinl-yl)pyrimidine. A
mixture of 2,4-dichloropyrimidine (0.967 g, 6.49
mmol), 1-methylpiperazine (0.65 g, 6.40 mmol), and
ethyldiisopropylamine (2.8 mL, 16.22 mmol) in ethanol
(13 mL) was stirred at -10C for 2 h and then at r.t.
overnight. The mixture was partitioned between
H2O/brine (3:1; 100 mL) and chloroform (3 x 70 mL).
The combined organic phases were 



washed once with brine (50 mL) and dried over MgSO4.
Removal of solvent yielded a pale-beige solid, which
was washed with ethyl acetate / ultrasound to give the
desired product as a colourless powder, which was
further washed with Et2O. Additional product was
obtained upon fractional crystallization of the
washing solution. A total of 0.741 g (3.48 mmol, 54 %)
of 2-chloro-4-(4-methylpiperazinl-yl)pyrimidine was
obtained. LC/ESI-MS: m/z =213 [M(35Cl) +H]+; Rt = 0.5
min. Intermediate 11:
(2-Chloropyrimidin-4-yl)-(5-methylpyrazol-3-yl)amine.
A mixture of 2,4-dichloropyrimidine (0.967 g, 6.49
mmol), 3-amino-5-methylpyrazole (0.63 g, 6.40 mmol),
and ethyldiisopropylamine (2.8 mL, 16.22 mmol) in
ethanol (13 mL) was stirred at -10C for 2 h, then at
r.t. overnight, and finally at 50C for 3.5 h. The
mixture was concentrated to a total volume of
approximately 10 mL. Upon repeated addition of
diethylether,
(2-chloropyrimidin-4-yl)-(5-methylpyrazol-3-yl)amine
(0.258 g, 1.23 mmol, 19 %) was obtained as colourless
crystals. LC/ESI-MS: m/z = 210 [M(35Cl) +H]+; m/z =
208 [M(35Cl)-H]-; R1 2.30 min. Intermediate 12:
N6-{6-Methoxy-7- [3-(4-methyl-piperazin-
1-yl)-propoxy] -quinazolin-4-
yl}-benzothiazole-2,6-diamine hydrochloride.
Intermediate 7 (0.285 mmol) and
benzothiazole-2,6-diamine (47 mg, 0.285 mmol) were
dissolved in butanol (5 mL). HCl in dioxane (0.214 mL,
4 M solution) was added. The reaction was finished
after 6 h at 100 C. The resulting precipitate was
filtered, washed with dichloromethane, and dried in
vacuo (97% yield). LC/ESI-MS: m/z = 480
[M+H]+.Intermediate 13:
iV5-{6-Methoxy-7-[3-(4-methyl-piperazin-l-yl)-propoxy]
-quinazolin-4- yl}-benzothiazole-2,5-diamine
hydrochloride. Intermediate 7 (0.285 mmol) and
benzothiazole-2, 5-diamine (47 mg, 0.285 mmol) were
dissolved in butanol (5 mL). HCl in dioxane (0.214 mL,
4 M solution) was added. The reaction was finished
after 6 h at 100 C. The resulting precipitate was
filtered, washed with dichloromethane, and dried in
vacuo (97% yield). LC/ESI-MS: m/z =480 [M+H]+.
Intermediate 14:
1-[6-(6-Chloro-pyrimidin-4-ylamino)-benzothiazol-2-yl]
-3-(2-methoxy- 5-methyl-phenyl)-urea. A mixture of
4,6-dichloropyrimidine (180 mg, 1.21 mmol),
benzothiazole-2,6-diamine (200 mg, 1.21 mmol), sodium
iodide (216 mg, 1.45 mmol), ethyl diisopropylamine
(0.25 mL, 1.45 mmol) and DMF (10 mL) was heated at 85C
for 3 h. 2-Methoxy-5- methylphenyl isocyanate (0.20
mL, 1.33 mmol) was added and heating was continued at
850C for 3 h. The solvent was removed and the residue
treated with CH Cl2. The precipitate was separated
(0.57 g, 85 %). LC/ESI-MS: m/z = 441 [M+H]+; m/z = 439
[MH] ; R, = 3.64 min. Syntheses of the Examples.
Example 1:
iV-[6-(6,7-Dimethoxyquinazolin-4-ylamino)benzoxazol-2-
yl]benzamide was prepared by heating a mixture of
-(6-aminobenzoxazol-2-yl)benzamide (IM I 5 30 mg,
0.118 mmol) and 4-chloro-6,7-dimethoxyquinazoline
(Fluorochem, 26.5 mg, 0.1 18 mmol) in ethanol (3 mL)
to 80C for 2 h. The resulting precipitate was
separated by filtration, washed with ethanol and dried
(yellow solid, 38 mg, 85 mmol, 72 %). LC/ESI-MS: m/z =
442 [M+H]+; m/z =440 [M-H] ; Rt 2.43 min. Example 2:
-[6-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-
yl]benzamide was prepared by heating a mixture of
7V-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 30 mg,
0.111 mmol) and 4-chloro-6,7-dimethoxyquinazoline
(Fluorochem, 25 mg, 0.11 1 mmol) in ethylene glycol
(0.7 mL) to 100C for 2 h. Brine (25 mL) and saturated
sodium hydrogencarbonate solution (25 mL) were added
and the product was extracted with chloroform (3 x 40
mL). After drying over Na2SO4, the solvent was removed
and the residue was purified by pTLC (petroleum ether
: dichloromethane : methanol = 12:14:3) to yield a
yellow solid (19 mg, 4 1 mmol, 37 %). LC/ESI-MS: m/z =
458 [M+H]+; m/z = 456 [M-H] ; Rt = 2.88 min.Example 3:
-[6-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-
yl]isonicotinamide was prepared by heating a mixture
of -(6-aminobenzothiazol-2-yl)isonicotinamide (Inter
mediate 3, 50 mg, 0.185 mmol) and
4-chloro-6,7-dimethoxyquinazoline (Fluorochem, 42 mg,
0.185 mmol in ethanol (3 mL) to 80C for 2 h. The
resulting precipitate was separated by filtration,
washed with ethanol and dried (yellow solid, 82 mg,
0.179 mmol, 97 %). LC/ESI-MS: m/z =459 [M+H]+; m/z
=457 [M-H] ; Rt = 2.65 min. Example 4:
-[6-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-
yl]nicotinamide was prepared by heating a mixture of
-(6-aminobenzothiazol-2-yl)nicotinamide (IM 4, 30 mg,
0.111 mmol) and 4-chloro-6,7-dimethoxyquinazoline
(Fluorochem, 25 mg, 0.11 1 mmol) in ethanol (3 mL) to
80C for 2 h. The resulting precipitate was separated
by filtration, washed with ethanol and dried (yellow
solid, 44 mg, 96 mmol, 87 %). LC/ESIMS: m/z = 459
[M+H]+; m/z =457 [M-H] ; Rt = 2.60 min. Example 5 :
-(6-{6-Methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]qu
inazolin-4-ylamino} benzothiazol-2-yl)benzamide was
prepared by heating a mixture of
-(6-aminobenzothiazol- 2-yl)benzamide (IM 2, 30 mg,
0.1 11 mmol), 4-chloro-6-methoxy-7-[3-(4- 



methylpiperazin-l-yl)propoxy]quinazoline (Intermediate
7, 39 mg, 0.111 mmol), ethyldiisopropylamine (40 mL,
0.222 mmol), and HCl (84 mL, 4 M solution in dioxane,
0.333 mmol) in r-butanol (3 mL) to H O0C for 2 h.
Saturated sodium hydrogencarbonate solution was added
and the product was extracted with chloroform. After
washing with water and drying over Na SO4, the solvent
was removed. The residue was taken up in little
methanol, then water was slowly added. After stirring
the mixture overnight, a brownish solid was obtained
(38 mg, 65 mmol, 59 %). LC/ESI-MS: m/z = 584 [M+H]+;
m/z = 582 Example 6: N-(6- {7-Methoxy-6-
[3-(4-methylpiperazin- 1-yl)propoxy]
quinazolin-4-ylamino} benzothiazol-2-yl)benzamide was
prepared by heating a mixture of
iV-(6-aminobenzothiazol- 2-yl)benzamide (Intermediate
2, 40 mg, 0.148 mmol), 4-chloro-7-methoxy-6-
[3-(4-methylpiperazin- l-yl)propoxy]quinazoline (IM 8,
52 mg, 0.148 mmol), and HCl (112 mL, 4 M solution in
dioxane, 0.444 mmol) in rc-butanol (6 mL) to 110C for
5 h. Saturated sodium hydrogencarbonate solution was
added and the product was extracted with ethyl
acetate. After washing with water and drying over Na
SO , the solvent was removed. The residue was taken up
in little methanol, then water was slowly added. After
stirring the mixture overnight, a grey solid was
obtained (39 mg, 66 mmol, 45 %). LC/ESIMS: m/z =584
[M+H]+; m/z = 582 [M-H] ; R1= 2.26 min.Example 7:
-[6-(Purin-6-ylamino)benzothiazol-2-yl]benzamide was
prepared by heating a mixture of
iV-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 50 mg,
0.186 mmol) and 6- chloropurine (29 mg, 0.186 mmol) in
ethanol (3 ml) to 80C for 4 h. The resulting
precipitate was separated by filtration and washed
with ethanol (69 mg, 0.178 mmol, 96 %). LC/ESI-MS: m/z
= 388 [M+H]+; m/z = 386 [M-H] ; R1= 3.07 min. Example
8:
-{6-[4-(4-Memylpiperazin-l-yl)pyrimidin-2-ylamino]benz
othiazol-2-yl}benzamide was prepared by heating a
mixture of -(6-aminobenzothiazol-2-yl)benzamide (IM 2,
50 mg, 0.186 mmol) and
2-chloro-4-(4-methylpiperazinl-yl)pyrimidine (IM 10,
40 mg, 0.186 mmol) in ethanol (3 mL) to 80C for 4
days. After dissolving the precipitate by addition of
dimethylformamide, pTLC (dichloromethane : methanol =
4:1) yielded a solid (44 mg, 0.100 mmol, 54 %).
LC/ESI-MS: m/z =446 [M+H]+; m/z = 444 [M-Hf; Rt = 2.12
min. Example 9: N-{6-[4-(5-Methylpyrazol-3
-ylarnino)pyrimidin-2-ylamino]benzothiazol-2-yl
}benzamide was prepared by heating a mixture of
-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 35 mg,
0.13 mmol) and
(2-chloropyrimidin-4-yl)-(5-methylpyrazol-3-yl)amine
(IM 11, 30 mg, 0.143 mmol) in ethanol (3 mL) to 80C
for 9 h. The precipitate was separated by filtration,
washed with ethanol and dried (38 mg, 85 mmol, 66 %).
LC/ESI-MS: m/z =443 [M+H]+; m/z =441 [M-H] ; Rt 2.80
min. Example 10:
-[5-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-
yl]benzamide was prepared by heating a mixture of
-(5-aminobenzothiazol-2-yl)benzamide (IM; 5, 30 mg,
0.11 1 mmol) and 4-chloro-6,7-dimethoxyquinazoline
(Fluorochem, 25 mg, 0.11 1 mmol) in ethylene glycol
(0.7 mL) to 1000C for 2 h. Brine (25 mL) and saturated
sodium hydrogencarbonate solution (25 mL) were added
and the product was extracted with chloroform (3 x 40
mL). After drying over Na2SO4, the solvent was removed
and ethyl acetate and petroleum ether were added to
the residue. Filtration yielded a yellow solid (28 mg,
60 mmol, 55 %). LC/ESI-MS: m/z =458 [M+H]+; m/z =456
[M-H] ; Rt = 3.20 min. Example 11:
-[5-(Purin-6-ylamino)benzothiazol-2-yl]benzamide was
prepared by heating a mixture of
iV-(5-aminobenzothiazol-2-yl)benzamide (IM 5, 50 mg,
0.186 mmol) and 6-chloropurine (29 mg, 0.186 mmol) in
ethanol (3 ml) to 80C for 4 h. The resulting
precipitate was separated by filtration and washed
with ethanol (68 mg, 0.174 mmol, 94 %). LC/ESI-MS: m/z
=388 [M+H]+; m/z = 386 [M-H] ; R1= 3.13 min. Example
12:N-{5-[4-(4-Methylpiperazin-l-yl)pyrimidin-2-ylamino
]benzothia2ol-2-yl}benza piide was prepared by heating
a mixture of N-(5-aminobenzothiazol-2-yl)benzamide (IM
5, 50 mg, 0.186 mmol) and
2-chloro-4-(4-methylpiperazinl-yl)pyrimidine (IM 10,
40 mg, 0.186 mmol) in ethanol (3 mL) to 80C for 4
days. Brine (25 mL) and saturated sodium
hydrogencarbonate solution (25 mL) were added and the
product was extracted with chloroform (3 x 40 mL) and
ethyl acetate (40 mL). The combined organic phases
were dried over Na2SO4 and the solvent was removed.
The residue was purified by pTLC (dichloromethane :
methanol = 4:1) to yield a solid (44 mg, 99 mmol, 53
%). LC/ESI-MS: m/z = 446 [M+H]+; m/z = 444 [M-H] ; R =
2.38 min. Example 13: N-{5-[4-(5-Methylpyrazol-3
-ylamino)pyrimidin-2-ylamino]benzothiazol-2-yl
}benzamide was prepared by heating a mixture of
iV-(5-aminobenzothiazol-2-yl)benzamide (IM 5, 35 mg,
0.13 mmol) and
(2-cUoropyrimidin-4-yl)-(5-methylpyrazol-3-yl)amine
(IM 11, 30 mg, 0.143 mmol) in ethanol (3 mL) to 80C
for 9 h. The precipitate was separated by filtration,
washed with ethanol and dried (32 mg, 72 mmol, 56 %).
LC/ESI-MS: m/z =443 [M+H] +; m/z = 441 [M-H] ; Rt =
2.92 min. 



Example 15:
N-(6-{6-Methoxy-7-[3-(4-methyl-piperazin-l-yl)-propoxy
]-quinazolin-4- ylamino}-benzooxazol-2-yl)-benzamide
was prepared by reaction of intermediate 1 (0.138 mM)
with intermediate 7 (0.138 mM) in butanol (3 mL) under
acidic katalysis (3.0 eq., 0.105 mL, 4 M HCl in
Dioxane) at 110 C. The reaction was finished after 5
h. After cooling the reaction was partitioned between
saturated aqueous NaHCO 3 solution and ethyl acetate.
The layers were separated, the aqueous layer was
extracted with ethyl acetate. The combined organic
layers were washed neutral with water and dried with
Na2SO4. After filtration and removal of the solvent in
vacuo the product was purified by prep. HPLC. Example
16:
N-(5-{7-Methoxy-6-[3-(4-methyl-piperazin-l-yl)-propoxy
]-quinazolin-4- ylamino}-benzothiazol-2-yl)-benzamide
was prepared by heating a mixture of 7V-(5-
aminobenzothiazol-2-yl)benzamide (IM 5, 35 mg, 0.13
mmol), 4-chloro-7-methoxy-6-[3-
(4-methylpiperazin-l-yl)propoxy]quinazoline (IM 8, 46
mg, 0.13 mmol) and 4 M HCl in dioxane (0.09 mL, 0.39
mmol) in -butanol (3 mL) to 110C for 5 h. The HCl salt
of the product precipitated. It was separated by
filtration and washed twice with CH Cl2. No further
purification was necessary (65 mg, 0.11 mmol, 93 %).
LC/ESI-MS: m/z = 620[M+H]+; m/z =618 [M-H] ; Rt = 2.43
min.. Example 17: N-(5-{6-Methoxy-7-
[3-(4-methyl-piperazin- 1-yl)-propoxy]-quinazolin-4-
ylamino}-benzothiazol-2-yl)-benzamide was prepared
according to the procedure described for example 15
from intermediate 5 and intermediate 7. Example 18:
3-Chloro-N-(6-{6-methoxy-7-[3-(4-methyl-piperazin-l-yl
)-propoxy]-
quinazolin-4-ylamino}-benzothiazol-2-yl)-benzamide was
prepared by reaction of intermediate 12 (30 mg, 58
mmol) with 3-chloro-benzoyl chloride (8 mL, 63 mmol)
in a mixture of pyridine and DMF (1:1, 4 mL total) in
the presence of triethylamine (100 mL, 0.71 mmol) at
60 C. The reaction was controlled several times, if
necessary further acid chloride was added. The
reaction mixture was partitioned between saturated
aqueous NaHCO3 solution and DCM. After extraction with
dichloromethane the combined organic layers were dried
with Na2SO4. The solvent was removed in vacuo after
filtration and the product purified by prep. HPLC (20
mg, 55% yield). Example 19: 3-Chloro-N-(5
-{6-methoxy-7- [3-(4-methyl-piperazin- 1-yl)-propoxy]
- quinazolin-4-ylamino}-benzothiazol-2-yl)-benzamide
was prepared following the procedure described for
example 18 starting from intermediate 13. Example 20:
l-(4-Chloro-3-trifluoromethyl-phenyl)-3-(6-{6-methoxy-
7-[3-(4-methylpiperazin-
l-yl)-propoxy]-quinazolin-4-ylamino}-benzothiazol-2-yl
)-urea was prepared by reaction of intermediate 12 (58
mmol, 30 mg) with l-chloro-4-isocyanato-2-
trifluoromethyl-benzene (13 mg, 58 mmol) in
dichloromethane in the presence of triethylamine (5
drops). The product was purified by prep. HPLC (5 mg,
15% yield). Example 21:
l-(4-Chloro-3-trifluoromethyl-phenyl)-3-(5-{6-methoxy-
7-[3-(4-methylpiperazin-
1-yl)-propoxy]-quinazolin-4-ylamino
}-benzothiazol-2-yl)-urea was prepared according to
the procedure described for example 20 starting from
intermediate 13. Example 22:
l-(2-Methoxy-5-methyl-phenyl)-3-(6-{6-methoxy-7-[3-(4-
methyl-piperazinl-
yl)-propoxy]-quinazolin-4-ylamino}-benzothiazol-2-yl)-
urea was prepared according tothe procedure described
for example 20 starting from intermediate 12 and
2-isocyanato-lmethoxy- 4-methyl-benzene. Example 23:
l-(6-{6-Methoxy-7-[3-(4-methyl-piperazin-l-yl)-propoxy
]-quinazolin-4-
ylamino}-benzothiazol-2-yl)-3-(2-methoxy-phenyl)-urea
was prepared according to the procedure described for
example 20 starting from intermediate 12 and
l-isocyanato-2- methoxy-benzene. Example 24:
1-{6-[6-(2-Hydroxy-ethylamino)-pyrimidin-4-ylamino]
-benzothiazol-2-yl}-
3-(2-methoxy-5-methyl-phenyl)-urea was prepared by
heating a mixture of IM 14 (100 mg, 0.227 mmol) and
3-aminoethanol ( 1 mL) at 85C for 3 h. The product was
precipitated by the addition of water (47 mg, 45 %).
Example 25:
l-{6-[6-(3-Hydroxy-propylamino)-pyrimidin-4-ylamino]-b
enzothiazol-2- yl}-3-(2-methoxy-5-methyl-phenyl)-urea
was prepared by heating a mixture of IM 14 (100 mg,
0.227 mmol) and 3-aminopropanol ( 1 mL) at 85C for 3
h. The product was precipitated by the addition of
water (42 mg, 39 %). Analytical data of compounds of
formula (I) of the present invention:IMPROVEMENTS
RELATING TO RAPIDLY DISSOLVING COMPOSITIONS Technical
Field : The present invention relates to dried
compositions which dissolve rapidly in water.
Background to the Invention : Many useful materials
are water- insoluble. These include, without
limitation, many dyestuffs (i.e. pigments), some
fluorescer materials and many pharmaceutical materials
. In some circumstances it is possible to disperse
these materials in water by processes involving fine
comminution, but this can be expensive and
time-consuming. 



Our co-pending international patent application
PCT/GB03/03226 describes the formation of solid,
porous beads comprising a three dimensional open-cell
lattice of a water-soluble polymeric material. These
are typically 'templated' materials formed by the
removal of both water and a non- aqueous dispersed
phase from a high internal phase emulsion (HIPE) which
has a polymer dissolved in the aqueous phase. The
beads are formed by dropping the HIPE emulsion into a
low temperature fluid such as liquid nitrogen, then
freeze-drying the particles formed to remove the bulk
of the aqueous phase and the dispersed phase. This
leaves behind the polymer in the form of a skeletal'
structure.The beads dissolve rapidly in water and have
the remarkable property that a water- insoluble
component dispersed in the dispersed phase of the
emulsion prior to freezing and drying can also be
dispersed in water on solution of the polymer skeleton
of the beads . The production process for the beads
and related materials is complex. It requires the use
of liquid gasses and vacuum equipment. Throughput is
relatively low. There is a clear need to devise a
simpler and cheaper process. Past workers have looked
at ways of delivering water- insoluble materials such
as carotenoids. US 3998753 (Antoshkiw et al ., 1974)
discloses a method of preparing a water-dispersible
carotenoid composition which comprises the steps of
forming an emulsion of the carotenoid in a volatile
solvent (such as chloroform) and various structurants
(such as gelatine) in water. This emulsion is heated
with high-speed mixing to drive off the volatile
solvent and the resulting emulsion product can be used
as is. Optionally, the solvent -free product may be
further processed by spray drying to remove the water
and give a dry product . US 4213900 (Daubach et al .,
1978) takes a different approach. Here formic acid,
formamide, N-methylformamide, butyrolactone , ethylene
or propylene glycols are used as solubilising agents
for water- insoluble dyes. Once a solution has been
formed it can be spray-dried to form a fine powder
which can be dispersed in water.Pamujula et al .
(Journal o f Pharmacy and Pharmacology, 2004, E56:
1119-1125) disclose a process for the production o f
spray dried poly (lactide-co-glycolide) (PLGA) carrier
particles containing the cytoprotective drug
amifostine. In the procedure described the drug was
dissolved in water and emulsified with a solution o f
PLGA carrier in a water- immiscible solvent
(dichloromethane) . This was spray-dried to remove the
majority o f the solvent and obtain nanoparticles,
which were then freeze-dried to remove any residual
solvent. The final product o f the process was in the
form o f nanoparticles having a median size of 240-257
nm. Several other methods are know which result in a
"dry emulsion' . For example Dollo et al (Eur. J . o f
Pharmaceutical Sciences, jL9, issue 4 pages 273-280)
discloses a physically stabilised dry emulsion with a
lipophilic drug dissolved in the oil phase. Hansen,
Holm and Schultz (Int J . Pharmaceutics, 287 , issue
1-2, 9th December 2 004, pages 55-66) disclose a
process for preparing powders containing a poorly
water-soluble drug dissolved in (nonvolatile) medium
chain triglyceride, by spray drying o/w emulsions. The
products o f this process would still contain the
'solvent' for the drug, i.e. non-volatile medium chain
triglyceride . Thus the product o f the spray drying
process can b e descibed a s a 'dry emulsion' which
will reform the initial emulsion on addition o f
water.Brief Description of the Invention : We have now
determined that spray drying can be used instead of
freeze drying to obtain solid, rapidly dissolving
materials directly from an emulsion. Accordingly a
first aspect of the present invention provides a
method comprising the steps of: (i) providing an
emulsion of: 



a ) an aqueous solvent , b ) a carrier material
dispersible or soluble in (a) , said carrier material
being solid at ambient temperature , c ) a volatile
second liquid phase which is not miscible with (a) ,
and d ) a material which is dispersible or soluble in
(c) but not in (a) , and, (ii) Drying the emulsion
above ambient temperature to simultaneously remove (a)
and (c) and thereby obtain the carrier material (b) in
solid form with (d) dispersed therein. The aqueous
solvent (a) is generally and preferably water, but may
comprise an electrolyte solution or a mixture of
hydrophilic solvents.Advantageously, both the aqueous
solvent (a) and the volatile, water- immiscible second
liquid phase (c) are simultaneously removed during the
drying process, and no separate removal step for
either the second liquid phase (e.g. by boiling it
off) or the aqueous solvent (e.g. by freeze drying) is
needed. By 'volatile' here is meant that the second
liquid phase is sufficiently volatile to be removed as
a vapour phase during the drying process. "Burning-of
f ' of one of the solvents is not required in the
method of the invention. By far the most preferred
method for drying of the intermediate emulsion is by
spray drying. This is particularly effective at
removing both the aqueous and nonaqueous volatile
components to leave the carrier and the payload'
material behind in a fine particulate form. Drying is
preferably conducted at a temperature well above
ambient (taken as 25 Celsius) . It is particularly
preferred that drying is conducted at above 80 and
more preferably above 100 Celsius. In the case of a
spray drying apparatus this means that the inlet
temperature of the spray drying apparatus is, for
example, above 100 Celsius. Particularly preferred
drying conditions are those in which the drying
temperature is above both the boiling point of water
and the boiling point of the volatile second liquid
phase. The final structure of the material obtained is
not well understood. However it is believed that
removal by drying of the aqueous solvent and the
second liquid phase results in a very fine, possibly
nano-scale or solid-solution'dispersion of the water
insoluble material (d) through the water-soluble
carrier material (b) . It is believed that the
resulting dry materials are not encapsulates, as
discrete bodies of the water-immiscible materials (d)
are not present in the dry product. Neither are the
dry materials 'dry emulsions' as little or none of the
volatile solvent comprising the Loil' phase of the
emulsion remains after the drying step. On addition of
water to the dry product the emulsion is not reformed,
as it would be with a dry emulsion' . On admixture of
the carrier material with water, the carrier (b)
dissolves and the water insoluble material (d) is
dispersed through the water in sufficiently fine form
that it behaves like a soluble material in many
respects. Surprisingly, the effectiveness of materials
delivered in this way is hardly reduced as compared
with materials delivered using an emulsion- templated,
freeze-drying preparation method. Detailed Description
of the Invention : In order that the present invention
may be better understood and carried forth into
practice, it is described below with reference to
various preferred features and particular embodiments.
Carrier Material : 



The carrier material is water soluble, which includes
the formation of structured aqueous phases as well as
true ionicsolution of molecularly mono -disperse
species. The carrier material preferably comprises an
inorganic material, surfactant, a polymer or may be a
mixture of two or more the these. It is envisaged that
other non-polymeric, organic, water-soluble .materials
such as sugars can be used as the carrier. However the
carrier materials specifically mentioned herein are
preferred. Polymeric Carrier Materials: When present,
the polymeric carrier material is a material that
would be considered as "water soluble" by those
skilled in the art i.e. if it forms a homogeneous
solution in water. Water soluble polymers generally
possess pendant polar or ionizable groups (e.g. -C=O,
-OH, -N(Ri) (R 2) in which R1 and R2, which may be the
same or different, are independently H or (Cl to
C4)alkyl, -N(R3) (R 4) (R 5)+ in which R3, R4 and R5
which may be the same or different, are independently
H or (Cl to C4)alkyl, -CON(R ) (R 7) in which R6 and
R7 , which may be the same or different, are H or (Cl
to C4) alkyl, - CH2CH2O-, -CO2H or salts thereof,
-SO3H or salts thereof groups) on a backbone chain
which may be hydrophobic. If water-soluble polymeric
carrier materials are incorporated into the products
of the present invention, the time taken for the
products to dissolve or disperse may be significantly
reduced, as compared with 'off-the-shelf samples of
the polymeric carrier materials. It is believed that
this is due to the structural result of, in
particular, the spray-drying process. The same is
believed to be true of other carrier materials. The
nature of the products shouldbe such that the
dissolution or dispersion of the products in a large
excess of water preferably occurs in less than three
minutes, more preferably less than two minutes, most
preferably less than one minute. The particle size and
distributions of the 'payload' material can be
tailored by choosing different water-soluble polymers
and polymers with different molecular weights. This
allows some control over the activity/ availability of
the 'payload material' . Examples of suitable
water-soluble polymeric carrier materials include: (a)
natural polymers (for example naturally occurring gums
such as guar gum or locust bean gum or a
polysaccharide such as dextran,- (b) cellulose
derivatives for example xanthan gum, xyloglucan,
cellulose acetate, methylcellulose, methyl -
ethylcellulose, hydroxyethylcellulose,
hydroxyethylmethyl -cellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose (HPMC) ,
hydroxypropylbutylcellulose,
ethylhydroxyethylcellulose, carboxymethylcellulose and
its salts (eg the sodium salt - SCMC) , or
carboxymethylhydroxyethylcellulose and its salts (for
example the sodium salt) ; (c) homopolymers of any one
of the monomers listed in Table 1 below;- S - (d)
copolymers prepared from two or more monomers listed
in Table 1 below; (e) mixtures thereof Table 1 vinyl
alcohol, acrylic acid, methacrylic acid acrylamide,
methacry1amide acrylamide methylpropane sulphonates 



aminoalkylacrylates aminoalkylmethacrylates
hydroxyethylacrylate hydroxyethylmethylacrylate vinyl
pyrrol idone vinyl imidazole vinyl amines vinyl
pyridine ethyleneglycol and other alkylene glycols
ethylene oxide and other alkylene oxides ethyl
eneimine styrenesulphonates ethyleneglycol acrylates
ethyleneglycol methacrylate When the polymeric
material is a copolymer it may be a statistical
copolymer (heretofore also known as a randomcopolymer)
, a block copolymer, a graft copolymer or a
hyperbranched copolymer. Comonomers other than those
listed in Table 1 may also be included in addition to
those listed if their presence does not destroy the
water soluble or water dispersible nature of the
resulting polymeric material . Examples of suitable
homopolymers include polyvinyl alcohol , polyacrylic
acid, polymethacrylic acid, polyacrylamides (such as
poly-N-isopropylacrylamide) , polymethacrylamide;
polyacrylamines, polymethylacrylamines, (such as
polydimethylaminoethylmeth-acrylate and
poly-Nmorpholinoethylmethacrylate, polyvinyl -pyrrol
idone, polyvinylimidazole, polyvinylpyridine,
polyethylene-imine and ethoxylated derivatives
thereof. Polyvinylalcohol is a particularly preferred
carrier material . Surfactant Carrier Materials :
Where the carrier material is a surfactant, the
surfactant may be non-ionic, anionic, cationic,
amphoteric or zwitterionic . Examples of suitable non-
ionic surfactants include ethoxylated triglycerides;
fatty alcohol ethoxylates; alkylphenol ethoxylates;
fatty acid ethoxylates; fatty amide ethoxylates; fatty
amine ethoxylates; sorbitan alkanoates; ethylated
sorbitan alkanoates; alkyl ethoxylates; Pluronics(tm);
alkyl polyglucosides; stearol ethoxylates; alkyl
polyglycosides .Examples of suitable anionic
surfactants include alkylether sulfates; alkylether
carboxylates; alkylbenzene sulfonates; alkylether
phosphates; dialkyl sulfosuccinates ; alkyl
sulfonates; soaps; alkyl sulfates; alkyl carboxylates;
alkyl phosphates; paraffin sulfonates; secondary
n-alkane sulfonates; alpha-olefin sulfonates;
isethionate sulfonates. Examples of suitable cationic
surfactants include fatty amine salts; fatty diamine
salts; quaternary ammonium compounds; phosphonium
surfactants; sulfonium surfactants; sulfonxonium
surfactants. Examples of suitable zwitterionic
surfactants include N -alkyl derivatives of amino
acids (such as glycine, betaine, aminopr opionic
acid); imidazoline surfactants; amine oxides;
amidobetaines . Mixtures of surfactants may be used.
In such mixtures there may be individual components
which are liquid, provided that the carrier material
overall, is a solid. Anionic surfactants are
particularly preferred as carrier materials .
Inorganic Carrier Materials: The carrier material can
also be an water-soluble inorganic material which is
neither a surfactant not a polymer. Simple organic
salts have been found suitable, particularly in
admixture with polymeric and/or surfactant carrier
materials 



as described above. Suitable salts include
carbonate,bicarbonates, halides, sulphates, nitrates
and acetates, particularly soluble salts of sodium,
potassium and magnesium. Preferred materials include,
sodium carbonate, sodium bicarbonate and sodium
sulphate. These materials have the advantage that they
are cheap and physiologically acceptable. They are
also relatively inert as well as compatible with many
materials found in household and pharmaceutical
products. In general spray-dried samples containing an
inorganic carrier material gave smaller particle sizes
on re-dissolution than comparative freezedried
samples. Mixtures of carrier materials are
advantageous. Preferred mixtures include combinations
of inorganic salts and surfactants and polymers and
surfactants. Where inorganic salts are present the
carrier material typically comprise 10-50%wt
surfactant and 90-50%wt of the inorganic salt. Second
liquid phase: The compositions of the invention
comprise a volatile, second liquid phase, which is not
miscible with the aqueous solvent . The second liquid
phase of the emulsion may be selected from one or more
from the following group of volatile organic solvents
:  alkanes, such as heptane, n-hexane, isooctane,
dodecane, decane ; cyclic hydrocarbons, such as
toluene, xylene, cyclohexane;  halogenated alkanes
,such as dichloromethane, dichoroethane,
trichloromethane (chloroform) , fluorotrichloromethane
and tetrachloroethane;  esters such as ethyl acetate;
ketones such as 2-butanone;  ethers such as diethyl
ether,-  volatile cyclic silicones such as either
linear or cyclomethicones containing from 4 to 6
silicon units. Suitable examples include DC245 and
DC345, both of which are available from Dow Corning
Inc. Preferred second liquid phases have a boiling
point of less than 150 Celsius and, more preferably,
have a boiling point of less than 100 Celsius, so as
to facilitate drying, particularly spray-drying under
practical conditions and without use of specialised
equipment. Preferred second liquid phase material are
non-flammable, or have a flash point above the
temperatures encountered in the method of the
invention. Preferably, the second liquid phase
comprises from about 10 % to about 95 % v/v of the
emulsion, more preferably from about 20 % to about 80
% v/v.Particularly preferred solvents are halogenated
solvents, more preferably chlorine-containing
solvents, most preferably solvents selected from (di-
or trichloromethane) . Materials as carriers: The
products of the present invention include payload'
materials to be dispersed when the products are
partially dissolved in an aqueous medium. These are
water-insoluble materials, which are soluble in the
second liquid phase. Dispersion into an aqueous medium
of such hydrophobic materials is much improved in the
products of the invention. These hydrophobic materials
are dissolved in the discontinuous phase of the
emulsion prior to drying. The present invention also
includes, in a further aspect, solutions or
dispersions comprising the carrier (preferably
surfactant, polymer or inorganic salt) and a
hydrophobic material formed by exposing to an aqueous
medium products according to the present invention,
wherein said products comprise the hydrophobic
material and are obtainable by 



means of the method of the present invention. The
present invention is susceptible of a very broad range
of applications as regards the choice of hydrophobic
material to be carried. The embodiments mentioned
below are selected from a range of applications
including, home and personal care products,
agrochemicals and pharmaceuticals, perfumes and
flavourings, inks and dyes and other applications. The
list is not intended to be limiting.For example, there
are many instances in personal care products such as
deodorants, skin and hair cleaning or care products or
in household products such as laundry cleaning and
care products or household cleaning or care products
for hard and soft surfaces where it is desirable to
administer hydrophobic materials in an aqueous
environment. Because of the hydrophobic nature of
these materials they are often difficult to disperse
in an aqueous environment. The use of the products of
the present invention facilitates this dispersion and
in many cases enables hydrophobic materials to be
dispersed more effectively than previously. It may be
required to disperse the hydrophobic materials at the
point where a formulation is being used. In this case
the materials of the present invention will be
contained in a formulation until it is used by
exposing it to an aqueous environment, at which time
the water-soluble/dispersible carrier forming the
product will release the hydrophobic material .
Particularly preferred products according to the
present invention comprise a water- insoluble,
pharmaceutically active substance and a water-soluble
physiologically acceptable carrier. A s well as
finding advantageous application at the point of use,
the products of the present invention may be used to
introduce hydrophobic materials into formulations, for
example, liquid formulations during the manufacture of
these formulations. In this case the products of the
present invention will, on contact an aqueous
environment, release the hydrophobic material in a
form in which it can be more readily incorporated into
the product being manufactured.The products of the
present invention may be used to transport materials
to sites where they can be incorporated into
formulations. By converting liquids into products
according to the invention, the need to transport
large amounts of liquids can be avoided resulting in
significant cost savings and safer transport of
materials, which are potentially hazardous when
transported in a liquid form. Materials which would be
potentially unstable if stored or transported in
liquid form may be incorporated into the products of
the present invention and stored or transported with
less risk of degradation. It is envisaged that
incorporation of potentially unstable hydrophobic
materials, for example vaccines, vitamins or perfume
components, into the products of the present invention
will protect them from degradation during storage
prior to use. For example, a so-called pro-fragrance
incorporated into a dry carrier material according to
the invention is expected to exhibit reduced
hydrolysis as compared with the same material in
solution or exposed to moist air. Some specific
examples of products in which the products of the
present invention may be used are given below. These
are given as examples only and are not intended to
limit the applicability of the present invention.
Those skilled in the art will however realise that the
materials of the present invention will have utility
in other areas not specifically exemplified
herein.Hydrophobic materials that are released from
the products of the present invention at the time of
use may include :-  antimicrobial agents, for example:
Triclosan(tm), climbazole, octapyrox, ketoconizole,
phthalimoperoxyhexanoic acid 



(PAP), quaternary ammonium compounds;  antidandruff
agents for example: zinc pyrithione;  skin lightening
agents for example 4-ethylresorcinol ;  fluorescing
agents for example: 2 ,5-bis (2-benzoxazolyl)
thiophene for use on fabrics (such as cotton, nylon,
polycotton or polyester) in laundry products;  skin
conditioning agents, for example cholesterol;  ant
ifoaming agents for example isoparrafin  hair
conditioning agents for example quaternary ammonium
compounds, protein hydrolysates, peptides, ceramides
and hydrophobic conditioning oils for example
hydrocarbon oils such as paraffin oils and/or mineral
oils, fatty esters such as mono-, di-, and
triglycerides, silicone oils such as
polydimethylsiloxanes (e.g. dimethicone) and mixtures
thereof;  fabric conditioning agents for example
quaternary ammonium compounds having 1 to 3 ,
preferably 2 optionally substituted (C8-C24) alk(en)yl
chains attached to thenitrogen atom by one or more
ester groups; hydrophobic monoparticles such as a
sucrose polyester for example sucrose tetra-tallowate;
silicones for example polydimethylsiloxane;
thickening agents for example hydrophobically modified
cellulose ethers such as modified
hydroxyethylcelluloses ;  dyes for example dyes
intended to change the colour of fabrics, fibres, skin
or hair;  UV protecting agents such as sunscreens for
example octyl methoxycinnamate (Parsol MCX) , butyl
methoxydibenzoylme thane (Parsol 178 9 ) and
benzophenone-3 (Uvinul M-40) , ferulic acid;  bleach
or bleach precursors for example
6-Nphthalimidoperoxyhexanoic acid (PAP) or
photobleaching compounds . Dispersing the bleach from
the porous bodies of the present invention results in
the bleach being more finely dispersed and reduces the
spot damage seen when larger particles of the bleach
contact a fabric;  antioxidants for example
hydrophobic vitamins such as vitamin E , retinol,
antioxiants based on hydroxytoluene such as
Irganox(tm) or commercially available antioxidants
such as the Trollox(tm) series.  insecticides,
pesticides, herbicides and other agrochemicals, for
example those that are stored as solidcompositions
before use but which are made up into liquid for
spraying (or other application) onto animals or crops;
perfumes or flavourings or precursors thereto;
pharmaceutically or veterinary active materials.
Compositions of the present invention may have
additional specific advantages. For example, there is
a need for pharmaceutical compositions, which can be
taken by the consumer without the need to ingest the
composition with a drink such as water. These
compositions interact with the moisture in the oral
cavity to release the active ingredient, which is then
ingested by the consumer. By incorporating the
pharmaceutically or veterinary active molecule in the
products of the present invention, pharmaceutical
compositions which meet this need can be prepared. In
a similar way to that described above pharmaceutical
and veterinary active ingredients may be formulated so
that they release the active material into the nasal,
ocular, pulmonary or rectal cavities or on the skin
where they may act topically or they may be absorbed
trans - dermally to act systemically . By using the
appropriate polymeric material in the products of the
present invention, materials can be made that remain
intact until the conditions (for example temperature
or pH) change to those under which dispersion can
occur. Thus 



dispersion can be delayed until a certain temperature
has been reached or until the pH has changed to a
suitable value such as would occur as the products
pass down the G I tract .Acidity in the GI tract
reduces down the GI tract and materials which disperse
hydrophobic actives only when the materials are
exposed to higher pH conditions enable
pharmaceutically or veterinary active materials to be
released only in the intestine having passed through
the stomach intact . Further examples of situations
where the products of the present invention are used
to incorporate a hydrophobic material into a
formulation during the manufacture of that product
include :-  the introduction of hydrophobic materials
such as fluorescers ; enzymes; bleaches; hydrophobic
polymers for example hydrophobic ally modified
polyacrylates, silicones, hydrophobically modified
polyvinylpyrrolidone, sulpha alkyl polysaccharides,
Jaguar and JR polymers; fatty alcohols or acids; dyes
for example shading dyes or black dyes for colour
recovery into laundry products;  the use of products
according to the present invention containing
hydrophobic dyes in the manufacture of water soluble
inkjet compositions;  the introduction of products
containing different hydrophobic materials enables a
manufacturer to produce a single base formulation into
which the desired hydrophobic materials may be
introduced by the use of the appropriate product of
the present invention; the use of products containing
hydrophobic polymers which disperse into water to form
a latex. The use of such latexes containing
appropriate hydrophobic polymers deposited onto fabric
imparts crease resistance or easyiron properties to
fabric. The materials of the present invention may
include within carrier material, water-soluble
materials, which will be dispersed when the bodies are
dispersed in an aqueous medium. The water-soluble
materials may be incorporated into the lattice by
dissolving them in the liquid medium from which they
are made. Examples of suitable water soluble materials
include :-  Water soluble vitamins such as vitamin C ;
water soluble fluorescers such as the 4 ,4 '-bis
(sulfo - styryl) biphenyl disodium salt (sold under
the trade name Tinopal CBS-X;  activated aluminium
chlorohydrate;  transition metal complexes used as
bleaching catalysts;  water soluble polymers and
oligomers such as polyesters isophthalic acid), gerol
, xanthan gum, or polyacrylates ;
diethylenetriamine-pentaacetic acid (DTPA) ; or
mixtures thereofIn some cases the water-soluble
carrier material itself may not be inert but may also
have useful activity. For example, the carriers
suggested above include materials which are known to
be active as detergency builders (sodium carbonate) or
as an antacid (sodium bicarbonate) . Method of
Preparation: A s noted above, the method for preparing
the products of the invention comprises drying an
emulsion containing an aqueous phase comprising a
carrier and a volatile loil' phase comprising a
lpayload' material. A s noted above, the preferred
method of drying is spray drying. Preferably, the
volatile oil phase comprises from about 10 % to about
95 % v/v of the emulsion, more preferably from about
20 % to about 68 % v/v. The emulsions are typically
prepared under conditions which are well known to
those skilled in the art, for example, by using a
magnetic stirring bar, a homogeniser, or a rotational
mechanical stirrer. The emulsions need not be 



particularly stable, provided that they do not undergo
extensive phase separation prior to the drying step.
Homogenisation using a high-shear mixing device is a
particularly preferred way to make an emulsion in
which the aqueous phase is the continuous phase. It is
believed that this avoidance of coarse emulsion and
reduction of the droplet size of the dispersed phase
of the emulsion, results in an improved dispersion of
the payload' material in thedry product . In a
preferred method according to the invention a
water-continuous emulsion is prepared with an average
dispersed-phase droplet size (using the Malvern peak
intensity) of between 500nm and 3000nm. We have found
that an 'Ultra-Turrux' T25 type laboratory homogeniser
(or equivalent) gives a suitable emulsion when
operated for more than a minute at above 10,00 0 rpm.
In preferred embodiments of the invention, there is a
directional relation between the emulsion droplet size
and the size of the particles of the 'payload'
material, which can be detected after dispersion of
the materials of the invention in aqueous solution. We
have determined that an increase in the speed of
homogenisation for precursor emulsions can decrease
final particle size after redissolution. It is
believed that the re-dissolved particle size can be
reduced by nearly one half when the homogenisation
speed increased from 13,500 rpm to 21,500 rpm. The
homogenisation time also plays an important role in
controlling redissolved particle size. The particle
size again decreases when increase the homogenisation
time, and the particle size distribution becomes
broader at the same time. For an intermediate emulsion
size range of 500-3000nm the re-dispersed particle
size range is typically 180-300nm. Spray drying, the
most preferred method of drying the emulsion, is well
known to those versed in the art. In the case of the
present invention some care must be taken due tothe
presence of a volatile non-aqueous solvent in the
emulsion being dried. In order to reduce the risk of
explosion when a flammable solvent is being used, an
inert gas, for example nitrogen, can be employed as
the drying medium in a so-called closed spray-drying
system. The solvent can be recovered a re-used. We
have found that the lBuchi' B -290 type laboratory
spray drying apparatus is suitable. The product form
obtained form the preferred spray drying process is a
powder. As noted above, the precise microstructure of
this powder is unclear. This powder can be
incorporated into tablets, either by simple
compression (where the carrier material is sticky
enough) or following the addition of excipients and or
tableting agents. The present invention will now be
more particularly described, by way of example only,
with reference to the accompanying Examples. Examples
: Particle sizing A method of particle sizing for the
dispersed products of the present invention used in
the following examples employs a dynamic light
scattering instrument (Nano S , manufactured by
Malvern Instruments UK) . Transmission electron
microscope images and field flow fractionation
techniques have beenused to confirm some particle
sizing data. Specifically, the Malvern Instruments
Nano S uses a red (633nm) 4mW Helium- Neon laser to
illuminate a standard optical quality UV curvette
containing a suspension of material. The viscosity of
the sample can be measured with a Viscolite 700
portable viscometer (manufactured by Hydramotion UK)
prior to analysis with the Malvern Instruments Nano S
. Example 1; In this example the emulsion that was
spray dried comprised 



the water insoluble dye 'Sudan Red 7b' (CI 26050) and
the water-soluble structuring agents are polyvinyl
alcohol (PVA) and sodium dodecyl sulphonate (SDS) .
The emulsion was made up as shown in the table below:
Table 2 PVA was dissolved in 40ml water with stirring
and once the entire polymer was dissolved the SDS was
added. The red dye/cyclohexane solution was made up
separately and added to the aqueous solution slowly
over 10 minutes. Once all the dye was been added,
stirring was continued for a further 5 minutes.
Stirring and emulsification was achieved by means of a
magnetic stir bar and stirrer.The emulsion was spray
dried using a Buchi(tm) laboratory spray dryer (fitted
with a Schlick(tm) nozzle) housed in a laboratory fume
cupboard. The emulsion was stirred continuously using
a magnetic stirrer whilst spray drying. The following
spray drying conditions were employed: Inlet
temperature 1200C Atomisation pressure 3 .0 bar Liquid
feed rate 3 .OmL/Min Outlet temperature (start) 600C
filter bag pressure (start) -40mbar Example 2 ; In
this example the emulsion that was spray dried
comprised the water- insoluble antimicrobial
'Triclosan'(tm) and the water-soluble structuring
agent polyvinyl alcohol . The emulsion was made up as
shown in the table below: Table 3 The PVA was
dissolved in the deionised water. The Triclosan was
dissolved in the cyclohexane. The Triclosan solution
was added to the PVA solution over a period of 1
minute with continuous homogenisation (using an IKA
ultra-Turrax(tm) T25homogeniser at 6000rpm) and then
further homogenised for a further 2 minutes (total of
3 minutes) . The emulsion was spray dried using a
Buchi laboratory spray dryer (fitted with a Schlick
nozzle) housed in a laboratory fume cupboard. The
emulsion was stirred continuously using a magnetic
stirrer whilst spray drying. The following spray
drying conditions were employed: Inlet temperature
900C Atomisation pressure 4.0 bar Liquid feed rate 3
.OmL/Min Outlet temperature (start) 6O0C filter bag
pressure (start) -40mbar 31.7 grams of material were
collected. In this case a hazy dispersion is formed on
addition of spray dried material to water. After
several hours an optically clear and colourless
dispersion is obtained. Example 3; In this example the
emulsion that was spray dried comprised the water
insoluble antimicrobial lTriclosan'(tm) and the water
soluble structuring agents polyvinyl alcohol and Brij
78(tm). The emulsion was made up as shown in the table
below:Table 4 The PVA was dissolved in the de-ionised
water. When the PVA was dissolved the Brij -78 was
added and allowed to dissolve. Triclosan was dissolved
in the cyclohexane . The Triclosan solution was added
(over 30 seconds) to the solution of PVA/Brij 78 with
continuous homogenisation (using an IKA ultra-Turrax
T25 homogeniser at 6000rpm) . The emulsion was further
homogenised for a further 30 seconds (total of one
minute) . The emulsion was spray dried using a Buchi
laboratory spray dryer (fitted with a Schlick nozzle)
housed in a laboratory fume cupboard. The emulsion was
stirred continuously using a magnetic stirrer whilst
spray drying. The following spray drying conditions
were employed: 



Inlet temperature 85C Atomisation pressure 4 .0 bar
Liquid feed rate 3 .OmL/Min Outlet temperature (start)
55C filter bag pressure (start) -40mbar 32.4 grams of
material was collected.Examples 4-13 : In this example
the emulsion that was spray dried comprised the water
insoluble antimicrobial 'Triclosan'(tm) and the water
soluble structuring agent SDS. A range of solvents, as
listed below was employed. Table 5 The following
solutions were made: SDS 8 .9g dissolved in 125ml
water Triclosan 1 .Ig dissolved in 125ml organic
solvent The Triclosan solution was slowly added to the
SDS solution over a 30 second period, with continuous
homogenisation using a IKA ultra-Turrax T25
homogeniser (6,000rpm). After addition, homogenisation
is continued for a further 90 seconds (2 minutes in
total) .Each emulsion was spray dried using a Buchi
laboratory spray dryer (fitted with a Schlick nozzle)
housed in a laboratory fume cupboard. During spray
drying the emulsion was stirred continuously using a
magnetic stirrer. The following spray drying
conditions were used: Inlet temperature 90C
Atomisation pressure 3 .Obar Liquid feed rate 3
.OmL/min Outlet temperature (start) Varies with
solvent filter bag pressure (start) -40mbar Example 14
; In this example the emulsion that was spray dried
comprised the water insoluble fluorescer 'Tinopal
SOP'(tm) and the watersoluble structuring agent
CocoPAS (sodium lauryl sulphate, EMAL lOPHD, ex Kao) .
The emulsion was made up as shown in the table below:
Table 6 The CocoPAS was dissolved in the de-ionised
water. The Tinopal SOP was dissolved in the
dichloromethane .The dichloromethane solution was
added (over 30 seconds) to the aqueous solution of
cocoPAS with continuous homogenisation (using an IKA
ultra-Turrax T25 homogeniser at dOOOrpm) for a total
of 1 minute. The resulting emulsion was spray dried
using a Buchi laboratory spray dryer (fitted with a
Schlick nozzle) housed in a laboratory fume cupboard.
The emulsion was stirred continuously using a magnetic
stirrer whilst spray drying. The following spray
drying conditions were employed: Inlet temperature
1200C Atomisation pressure 3 .0 bar Liquid feed rate 4
.OmL/Min Outlet temperature (start) 660C filter bag
pressure (start) -40mbar 3 .84g of material was
collected Example 15 ; In order to compare the
effectiveness of compositions of the invention with
those prepared by freeze-dry methods, the performance
of the product obtained in example 14 was compared
with a product obtained by a freeze drying method. To
prepare the freeze dried product, 9g of CocoPAS
(sodium lauryl sulphate, EMAL lOPHD, ex Kao) was
dissolved in 120 ml of water. To this aqueous solution
was added 1 .Og of Tinopal(tm) SOP in 120ml of
dichloromethane with vigorousstirring. The emulsion
formed was sprayed into liquid nitrogen using a
trigger spray and the resulting frozen powder was
freeze-dried (Edwards Supermodulyo , operated with an
average vacuum of 0 .2mbar and at -50 0C ) to form a
powder . 



Samples of the 10% loaded product were added to
Brilhante(tm) (ex Gessy Lever, 2004) base formulation,
without any fluorescer present . The composition thus
obtained was used to launder untreated cloth monitors.
The change in Ganz whiteness (Delta G ) on cloth
monitors was measured after each wash. Measurements
were performed for cotton, nylon and polyester.
Results for the method of the invention (in bold, and
marked "spray dried') and the comparative tests
(marked 'freeze dried') are shown in the table below:
Table 7 Higher 'Ganz' figures are obtained when
fluorescer is more effectively deposited. Products
prepared according to the method of the invention show
better performance than those prepared by the
freeze-drying method.Example 16 : In order to
demonstrate the effect of choice of water soluble
polymers on particle size and distributions, several
different water soluble polymers with different
molecular weights, including polyvinyl alcohol (PVA) ,
hydroxypropyl methyl cellulose (HPMC) , hydroxyethyl
cellulose (HEC) , and polyvinylpyrrolidone (PVP) were
employed. Table 8 lists the polymers . Table 8 In this
example, Oil red O (OR) was used as a model for active
compound, and sodium dodecylsulf ate (SDS) was used as
a surfactant carrier. 0.25 g OR was dissolved in 50 ml
chloroform as oil phase, and 1.0 g SDS and 1.0 g PVP
were dissolved in 50 m l water as aqueous phase. The
oil phase was added dropwise into aqueous phase with
overhead stirring (IKA EUROSTAR) at 600 rpm for 2
min.The coarse emulsion was then further treated with
a homogenizer (IKA T25 basic Ultra-Turrax) at 17,500
rpm for 5 min. The resulting fine emulsion was then
spray dried at 125 0C with a Buchi Mini spray dryer
B-290 to obtain products according to the present
invention. Spray drying conditions were Inlet temp.:
125 0C ; Aspiration rate: 100%; Pump rate: 3
.62ml/min. A sample of the dry powder was then
dispersed into distilled water and the nanoparticle
size was measured with Malvern Nano-S. Details
concerning these experiments and their results are
summarized in Table 9 . PhR=phase ratio, oil
phase/aqueous phase PS=average particle size
PDI=polydispersity index Table 9In further examples
0.25 g OR was dissolved in 50 ml chloroform as oil
phase, and 1.0 g SDS and 1.0 g water soluble polymer
(PVP (Mw 29,000), PVA, HPMC, or HEC) were dissolved in
50 ml water as aqueous phase. The oil phase was added
dropwise into aqueous phase with overhead stirring at
600 rpm for 2 min. The coarse emulsion was further
treated with a homogenizer at 17,500 rpm for 5 min.
The resulting fine emulsion was then spray dried at
125 0C with a Buchi Mini spray dryer B-2 90 (Inlet
temp. : 125 0C ; Aspiration rate: 100%; Pump rate:
3.62ml/min.) A sample of the dry powder was then
dispersed into distilled water and the nanoparticle
size was measured with Malvern Nano-S. Details
concerning these experiments and their results are
summarized in Table 10. Table 10 In this example HPMC
(Mw 10,000) gave the smallest particle size and
narrowest poly-dispersity, PVA (9-1Ok MW) gave similar
particle size to PVP but broader particle
sizedistributions, and HEC (MW 90k) gave the largest
particle size and the broadest particle size
distributions. In yet further examples 0.25 g OR was
dissolved in 50 ml chloroform as oil phase, and 1.0 g
SDS was dissolved in 50 



ml water with different water soluble polymers (PVP
(Mw 29,000), PVA (Mw 10,000), and HPMC (Mw 10,000))
with different concentrations (20mg/ml, 15mg/ml,
lOmg/ml, and 5mg/ml) as aqueous phase. The oil phase
was added dropwise into the aqueous phase with
overhead stirring at 600 rpm for 2 min. The coarse
emulsion was further treated with a homogenizer at
17,50 0 rpm for 5 min. The resulting fine emulsion was
then spray dried at 125 0C with a Buchi Mini spray
dryer B-290 (Inlet temp.: 125 0C ; Aspiration rate:
100%; Pump rate: 3 .62ml/min) . A sample of the dry
powder was then dispersed into distilled water and the
dispersed particle size was measured with Malvern
Nano-S. Details concerning these experiments and their
results are summarized in Table 11.Table 11 Example 17
: 0.25 g OR was dissolved in 60 ml chloroform as oil
phase, and 4.05 g SDS and 7.O g PVA (Mw 10,000) were
dissolved in 140 ml water as aqueous phase. The oil
phase was added dropwise into aqueous phase with
overhead stirring at 600 rpm for 20 min. Half the
volume of the coarse emulsion obtained was further
treated with a homogenizer at 17,500 rpm for 5 min.The
coarse emulsion and the fine emulsion were then each
spray dried at 120 0C with a Buchi Mini spray dryer
B-290 respectively (inlet temp.: 120 0C ; Aspiration
rate: 100%; Pump rate: 5.90 ml/min.) . Samples of the
dry powders were dispersed into distilled water and
the particle size was measured with Malvern Nano-S.
Details concerning these experiments and their results
are summarised in Table 12 . In a separate preparation
0.2 0 g OR was dissolved in 50 ml chloroform as oil
phase, and 1.4 5 g SDS and 2.50 g PVA (Mw 10,000) were
dissolved in 50 ml water as aqueous phase. The oil
phase was added dropwise into aqueous phase with
overhead stirring at 600 rpm for 2 min. The coarse
emulsion was further treated with a homogeniser at
17,500 rpm for 5 min. This fine emulsion was then
spray dried at 120 0C with a Buchi Mini spray dryer
B-290 (inlet temp.: 120 0C ; Aspiration rate: 100%;
Pump rate: 5.90 ml/min.) . The dry powder was then
dispersed into distilled water and the particle size
was measured with Malvern Nano-S. Details concerning
these experiments and their results are also
summarised in Table 12 .Table 12 Example 18: 0.25 g OR
was dissolved in 50 ml chloroform as oil phase, and
1.0 g SDS and 1.0 g PVP (Mw 29,000) were dissolved in
50 ml water as aqueous phase. The oil phase was added
dropwise into the aqueous phase with overhead stirring
at 600 rpm for 2 min. The coarse emulsion was further
treated with a homogeniser at different speed to
obtain a series of finer emulsions. These finer
emulsions were then spray dried at 125 0C with a Buchi
Mini spray dryer B-290 (inlet temp. : 125 0C ;
Aspiration rate: 100%; Pump rate: 3.62 ml/min) . The
dry powder was then dispersed into distilled water and
the nanoparticle size was measured with Malvern
Nano-S. Details concerning these experiments and their
results are summarized in Table 13 (HS=Homogenization
speed, Ht=Homogenization time)Table 13 Example 19 :
Preparations have been made into tablet form by means
of a tablet maker which has four parts. Three used to
form the tablet and one to achieve compression. The
parts used for tablet formation are an inverted "U"
shape with a hole in the top, into which fits a solid
cylinder with arms at the 



top and a solid rectangle that fits into the inverted
U . Tablets are formed, with the U and rectangle
assembled, by adding powder to the hole in the
inverted U and carefully placing the cylinder into the
hole. The assembly is then placed in the compression
part, where the screw thread acts on the cylinder
compacting the powder. The tablet is released by
removing the rectangular and cylindrical blocks Spray
dried powder prepared from cocoPAS, sodium sulphate
and fat red dye was made into a 0 .5g tablet using
this apparatus. When a similar freeze dried powder was
used, (cocoPAS, sodium chloride, fat red dye), a 0.06g
tablet was formed .Tablet and powder behave
differently in terms of dissolution times and clarity
of solution. Example 20: A product comprising sodium
sulphate was made by dissolving 0.5g CocoPAS in 12 ml
water and adding 0 .5g sodium sulphate. O.Olg Fat red
7B dye was dissolved in cyclohexane, added to the
aqueous solution to form an emulsion and freeze dried
as a powder. Other similar powders, varying the
CocoPAS : Sodium sulphate ratio from 60:40 to 90:10
gradually, were made in the same way. A similar set of
samples containing sodium carbonate was also made. All
powders re-dissolved in water to give a clear
solution. Without sodium carbonate, dissolution took
about 20 seconds, with sodium carbonate, the time
increased to 1 to 2 minutes. A CocoPAS :NaSO4 , 50:50
ratio powder was made, this time forming the emulsion
using a homogeniser and spray drying; for comparison
of particle size, which gave a Z (Malvern) average of
57.3 and a poly-dispersity of 0.39. For a 20:80
cocoPAS :Na2SO4 sample the particle size Z (Malvern)
average was 115 and a poly-dispersity of 0.126. For
freeze dried samples, the particle size would appear
to decrease as the amount of filler increases, for
sodium sulphate, range Z ave . 2000, polydispersity
0.746 (50:50) to Z ave. 609, polydispersity 0.492
(10:90) .Other inorganic fillers included sodium
carbonate, sodium chloride, magnesium chloride,
magnesium acetate, calcium chloride and sucrose; these
tended not to give clear solutions. Whereas sodium
bicarbonate, sodium acetate and magnesium sulphate (at
50:50) gave clear re-dispersions. All these were
prepared in a PVA/SDS system. Particle sizes varied
between Z ave . 1380, polydispersity 0.6 and Z ave .
771, polydispersity 0.48 for the sodium salt fillers.
The preparations containing magnesium salts at 50:50
in PVA/SDS, gave particle sizes that ranged between Z
ave. 72.9, polydispersity 0.402 and Z ave. 672,
polydispersity 0.655. Magnesium sulphate was also made
at the 20:80 ratio, but unlike sodium sulphate, due to
it not giving a clear solution, the particle size Z
ave. (255) polydispersity 0.375 was greater than the
50:50 ratio Z ave. (72.9) polydispersity 0.402. The
particle size data for magnesium salts, for all but
the acetate, gave more than one peak size . Calcium
chloride and sucrose were also used as bulking agents;
they gave particle sizes of Z ave. 892, polydispersity
0.593 and Z ave. 338, polydispersity 0.489
respectively . Polymer only i.e. PVA with sodium
sulphate filler (50:50) has been prepared as a freeze
dried powder. It was slow to re-dissolve; time, 7
minutes, gave a clear solution and particle size Z
ave. 467, polydispersity 0.557 and had 2 peaks.Example
21 : 0.037 g of the hydrophobic polymer
polycaprolactone was dissolved in 15 ml chloroform as
oil phase, and 0.2 6 g SDS and 0.45 g PVA (Mw 10,000)
were dissolved in 15 ml water as 



aqueous phase. The oil phase was added dropwise into
the aqueous phase and homogenised for 2 min. The
emulsion was spray dried at 150 0C with a Buchi Mini
spray dryer B-290 respectively (inlet temp. : 150 0C ;
Aspiration rate: 100%; Pump rate: 7.20 ml/min.) . A
sample of the dry powders were then dispersed into
distilled water (lOmg/ml) and the resulting particle
size was measured with Malvern Nano-S. The particles
were 162nm with a standard deviation of 2 .14nm and a
poly-dispersity of 0.131 Example 22 : 0.5 g of the
hydrophobic polymer Eudragit(tm) EPO was dissolved in
60 ml chloroform as oil phase, and 10 g PVA (Mw
10,000) were dissolved in 120 ml water as aqueous
phase. The oil phase was added dropwise into the
aqueous phase and homogenised for 1 min. The emulsion
was spray dried at 90 0C with a Buchi Mini spray dryer
B-290 respectively (inlet temp. : 90 0C ; Aspiration
rate: 100%; Pump rate: 3 ml/min.) . A sample of the
dry powders were then dispersed into distilled water
(10mg/ml) and the resulting particle size was measured
with Malvern Nano-S. The particles were 520nm.CLAIMS 1
. A method comprising the steps of: (i) providing an
emulsion of: a ) an aqueous solvent, b ) a carrier
material dispersible or soluble in (a) , said carrier
material being solid at ambient temperature, c ) a
volatile second liquid phase which is not miscible
with (a) , and d ) a material which is dispersible or
soluble in (c) but not in (a) , and, (ii) Drying the
emulsion above ambient temperature to simultaneously
remove (a) and (c) and thereby obtain the material (b)
in solid form with (d) dispersed therein. 2 . A method
according to claim 1 wherein the aqueous solvent (a)
is water. 3 . A method according to claim 1 or 2
wherein the carrier material (b) comprises a polymer.
4 . A method according to claim 3 wherein the carrier
material is polyvinyl alcohol.5 . A method according
to claim 1 or 2 wherein the carrier material (b)
comprises a surfactant. 6 . A method according to
claim 5 wherein the carrier material (b) comprises an
anionic surfactant. 7 . A method according to any of
claims 1 to 6 wherein the volatile second liquid phase
(c) has a boiling point of less than 150 Celsius,
preferably less than 100 Celsius . 8 . A method
according to claim 7 wherein the volatile second
liquid phase (c) is selected from: alkanes,
chlorinated solvents, ethers, cyclic solvents, esters
and aromatic solvents. 9 . A method according to any
of claims 1 to 8 wherein the volatile second liquid
phase comprises from 10 % to 95 % v/v of the emulsion,
preferably from 20 % to 68 % v/v. 10. A method
according to any one of claims 1 to 9 wherein the
drying method is spray drying. 11. A product
obtainable by the method of any one of claims 1-10. 12
. A product according to claim 11 which comprises a
water- insoluble, pharmaceutically active substance
and a water-soluble physiologically acceptable
carrier. 


