
AMINOQUINAZOLINES COMPOUNDS The present invention is
concerned with aminoquinazoline derivatives of formula
(I) wherein X is a group X-1 of the formula: or X is a
group X-2 of the formula: wherein R1 and R2 are each
independently selected from the group consisting of
hydrogen, lower alkyl, alkoxy lower alkyl, and hydroxy
lower alkyl, except that R1 and R2 may not both be
hydrogen; R3, R4, R6 and R7 are each independently
selected from the group consisting of hydrogen, lower
alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, hydroxy, halogen, lower
alkylthio, lower alkylsulfinyl, lower alkylsulfonyl,
aminosulfonyl, cyano, nitro, carbamoyl, lower
alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy,
aryl lower alkoxy, aryl lower alkenyl, aryl lower
alkynyl, lower alkenyl, lower alkynyl, lower
alkylamino, CS / 12.9.05substituted lower alkylamino,
lower alkanoylamino, sulfonylamino, cycloalkyl,
heterocycloalkyl, heterocyclyloxy,
heterocyclylcarbonyl, carboxyl, lower alkoxy carbonyl,
and a substituent of the formula: R5 is selected from
the group consisting of hydrogen, lower alkyl, lower
alkoxy, alkoxy lower alkyl, alkoxy lower alkoxy,
hydroxy lower alkyl, hydroxy, hydroxyalkoxy, halogen,
lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, perfluoro lower alkyl, lower alkanoyl,
aroyl, aryl alkynyl, lower alkynyl and lower
alkanoylamino; (r) is a 5 or 6 membered heteroaromatic
ring containing from 1 to 2 hetero atoms selected from
the group consisting of oxygen, sulfur and nitrogen;
R8 and R9 are each independently hydrogen, lower
alkyl, lower alkoxy, perfluoro lower alkyl, halogen,
aryl lower alkyl, aryl, or aryl lower alkoxy; or the
pharmaceutically acceptable salt thereof. Protein
tyrosine phosphatases (PTPases) are key enzymes in
processes that regulate cell growth and
differentiation. The inhibition of these enzymes can
play a role in the modulation of multiple signaling
pathways in which tyrosine phosphorylation
dephosphorylation plays a role. PTP1 B is a particular
protein tyrosine phosphatase that is often used as a
prototypical member of that class of enzymes. Kennedy
et al., 1999, Science 283: 1544-1548 showed that
protein tyrosine phosphatase PTP-1B is a negative
regulator of the insulin signaling pathway, suggesting
that inhibitors of this enzyme may be beneficial in
the treatment of diabetes. PTPase inhibitors are
recognized as potential therapeutic agents for the
treatment of diabetes. See, e.g. Moeller et al.,
3(5):527-40, Current Opinion in Drug Discovery and
Development, 2000; or Zhang, Zhong-Yin, 5:41 6-23,
Current Opinion in Chemical Biology, 2001 . The
utility of PTPase inhibitors as therapeutic agents has
been a topic of discussion in several review articles,
including, for example, Expert Opin Investig Drugs
12(2):223-33, Feb. 2003. Inhibitors of PTP-1B have
utility in controlling or treating Type 1 and Type 2
diabetes, in improving glucose tolerance, and in
improving insulin sensitivity in patients in need
thereof.The present invention comprises
aminoquinazoline compounds of the general formula (I)
as described above. The compounds of the present
invention are potent inhibitors of PTP1 B.
Accordingly, the invention also encompasses
pharmaceutical compositions and methods of treating or
preventing PTP-1 B mediated diseases, including
diabetes, obesity, and diabetes-related diseases. As
used in this specification, the term "lower alkyl",
alone or in combination (for example, as part of
"lower alkoxy," "lower alkanoyl," "lower alkylamino,"
etc. defined below), means a straight-chain or
branched-chain alkyl group containing a maximum of six
carbon atoms, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec. butyl, isobutyl, tert.butyl,
n-pentyl, n-hexyl and the like. "Substituted" in front
of "lower alkyl" or a lower alkyl combination such as
"lower alkoxy," "lower alkanoyl", "lower alkylamino,"
etc., means the lower alkyl portion is substituted by
one or more groups selected independently from
cycloalkyl, heterocycloalkyl, nitro, aryloxy, aryl,
heteroaryl, hydroxy, halogen, cyano, lower alkoxy,
lower alkoxycarbonyl, lower alkanoyl, lower alkylthio,
lower alkyl sulfinyl, lower alkyl sulfonyl, and
substituted amino, e.g., dimethylamino. Preferred
substituents are hydroxy, halogen, nitro, lower
alkoxy, phenoxy, phenyl and lower alkylthio. Examples
of substituted lower alkyl groups include
2-hydroxyethyl, 2-methoxypropyl, 3-oxobutyl,
cyanomethyl, trifluoromethyl, 2-nitropropyl, benzyl,
including p-chloro-benzyl and p-methoxy-benzyl, and
2-phenyl ethyl. The term "hydroxy lower alkyl" means a
lower alkyl group which is monoor di-substituted with
hydroxy. The term "alkoxy lower alkyl" means a lower
alkyl group mono-substituted with a lower alkoxy. The
term "lower alkoxy carbonyl" means a carboxyl group
whose hydrogen is substituted with lower alkyl. The
term "lower alkoxy" means a lower alkyl group bonded
through an oxygen atom. Examples of unsubstituted
lower alkoxy groups are methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, tert-butoxy and the like.
"Alkoxy lower alkoxy" means a lower alkoxy group
substituted with a C1.3 alkoxy. "Hydroxy lower alkoxy"
means a lower alkoxy group which is mono- or
disubstituted with hydroxy. The term "lower alkylthio"
means a lower alkyl group bonded through a divalent
sulfur atom, for example, a methyl mercapto or a
isopropyl mercapto group. The term "lower
alkylsulfinyl" means a lower alkyl group as defined
above bound to the rest of the molecule through the
sulfur atom in the sulfinyl group. The term "lower
alkylsulfonyl"- Ameans a lower alkyl group as defined
above bound to the rest of the molecule through the
sulfur atom in the sulfonyl group. The term "lower
alkanoyl" means lower alkyl groups bonded to the rest
of the molecule via a carbonyl group and embraces in
the sense of the foregoing definition groups such as
formyl (methanoyl), acetyl, propionyl and the like.
The term "perfluoro lower alkanoyl" means a perfluoro
lower alkyl group which is bonded to the rest of the
molecule via a carbonyl group. "Lower alkanoylamino"
means a lower alkanoyl group bonded to the rest of the
molecule via an amino group. "Lower alkylamino" means
a lower alkyl group bonded to the rest of the molecule
via an amino group. The term "carbamoyl" means the
carboxamide subsitituent -C(O)-NH 2. The term "lower
alkylcarbamoyl" means that one or both hydrogen atoms
of the amide are independently substituted with lower
alkyl. The term "cycloalkyl" means an unsubstituted or
substituted 3- to 6- membered carbocyclic ring.
Substituents useful in accordance with the present
invention are hydroxy, halogen, cyano, lower alkoxy,
lower alkanoyl, lower alkyl, substituted lower alkyl,
aroyl, lower alkylthio, lower alkyl sulfinyl, lower
alkyl sulfonyl, aryl, heteroaryl and substituted
amino. Preferred substitutents are hydroxy, halogen,
lower alkoxy, lower alkyl, phenyl and benzyl. The term
"heterocycloalkyl" means an unsubstituted or
substituted 5- to 6-membered carbocyclic ring in which
one or two of the carbon atoms has been replaced by
heteroatoms independently selected from O, S and N.
"Heterocyclyl carbonyl" means a heterocycloalkyl group
which is bonded to the rest of the molecule via a
carbonyl group. "Heterocyclyloxy" means a
heterocycloalkyl group which is bonded via an oxygen
atom. Preferred heterocycloalkyl groups are
pyrrolidinyl and morpholinyl. Substituents useful in
accordance with the present invention are hydroxy,
halogen, cyano, lower alkoxy, lower alkanoyl, lower
alkyl, substituted lower alkyl, aroyl, lower
alkylthio, lower alkylsulfinyl, lower alkylsulfonyl,
aryl, heteroaryl and substituted amino. Preferred
substitutents useful in accordance with the present
invention are hydroxy, halogen, lower alkoxy, lower
alkyl and benzyl. The term "aryl" means a monocylic
aromatic group, such as phenyl, which is unsubstituted
or substituted by one to three conventional
substituent groups selected from lower alkyl, lower
alkoxy, hydroxy lower alkyl, hydroxy, hydroxyalkoxy,
halogen, loweralkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, cyano, nitro, perfluoro lower alkyl,
alkanoyl, aroyl, aryl alkynyl, heteroaryl, lower
alkynyl and lower alkanoylamino. Examples of aryl
groups that may be used in accordance with this
invention are unsubstituted phenyl, m- or o-
nitrophenyl, p-tolyl, m- or p-methoxyphenyl,
3,4-dimethoxyphenyl, p- chlorophenyl, pcyanophenyl,
m-methylthiophenyl, 2-methyl-5-nitrophenyl,
2,6-dichlorophenyl, mperfluorophenyl, and the like.
The term "aryloxy" means an aryl group, as
hereinbefore defined which is bonded via an oxygen
atom. The preferred aryloxy group is phenoxy. The term
"lower alkenyl" means an alkene group having from 2 to
6 carbon atoms with a double bond located between any
two adjacent carbon atoms. The term "lower alkynyl"
means an alkyne group having from 2 to 6 carbon atoms
with a triple bond located between any two adjacent
carbon atoms. The term "heteroaryl" means an
unsubstituted or substituted 5- or 6-membered
monocyclic hetereoaromatic ring containing one to
three hetereoatoms which are independently N, S or O.
Examples are pyridyl, thienyl, pyrimidinyl, oxazolyl,
and furyl. Substituents as defined above for "aryl"
are included in the definition of heteroaryl. The term
"perfluoro lower alkyl" means a lower alkyl group
wherein all the hydrogens of the lower alkyl group are
replaced by fluorine. Preferred perfluoro lower alkyl
groups are trifluoromethyl and pentafluroethyl. The
term "aminosulfonyl" means an amino group bound to the
rest of the molecule through the sulfur atom of a
solfonyl group wherein the amino may be optionally
further 



mono- or di-substituted with methyl or ethyl. The term
"suifonylamino" means a sulfonyl group bound to the
rest of the molecule through the nitrogen atom of an
amino group wherein the sulfonyl group may be
optionally further substituted with methyl or ethyl.
The term "aroyl" means an aryl or heteroaryl group as
defined bonded to the rest of the molecule via a
carbonyl group. Examples of aroyl groups are benzoyl,
3-cyanobenzoyl, and the like.The term "aryl lower
alkoxy" means a lower alkoxy group in which one
hydrogen atom is replaced by an aryl group. Benzyloxy
is preferred. The term "pharmaceutically acceptable
salts" refers to conventional acid-addition salts or
base-addition salts that retain the biological
effectiveness and properties of the compounds of
formulas I , I-A and I-B, and are formed from suitable
non-toxic organic or inorganic acids, or organic or
inorganic bases. Sample acid-addition salts include
those derived from inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid and
nitric acid, and those derived from organic acids such
as p-toluenesulfonic acid, salicylic acid,
methanesulfonic acid, oxalic acid, succinic acid,
citric acid, malic acid, lactic acid, fumaric acid,
and the like. Sample base-addition salts include those
derived from ammonium, potassium, sodium and,
quaternary ammonium hydroxides, such as for example,
tetramethylammonium hydroxide. The chemical
modification of a pharmaceutical compound (i.e., drug)
into a salt is a technique well known to
pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, fiowability
and solubility of compounds. See, e.g., H. Ansel et
al., Pharmaceutical Dosage Forms and Drug Delivery
Systems (6th Ed. 1995) at pp. 196 and 1456-1457.In
detail, the present invention comprises compounds of
the formula (I) wherein X is a group X-1 of the
formula: or X is a group X-2 of the formula: wherein
R1 and R2 are independently selected from the group
consisting of hydrogen, lower alkyl, alkoxy lower
alkyl, hydroxy lower alkyl, except that R1 and R2 may
not both be hydrogen. It is preferred that the lower
alkyl, alkoxy lower alkyl, and hydroxy lower alkyl
groups have up to 4 carbon atoms with C 1-4 alkyl and
hydroxy C 1-3 alkyl being more preferred; and it is
most preferable that one of R1 or R2 is hydrogen. R3,
R4, R6 and R7 are each independently selected from the
group consisting of hydrogen, lower alkyl, substituted
lower alkyl, lower alkoxy, substituted lower alkoxy,
hydroxy, halogen, lower alkylthio, lower
alkylsulfinyl, lower alkylsulfonyl, aminosulfonyl,
cyano, nitro, carbamoyl, lower alkylcarbamoyl, lower
alkanoyl, aroyl, aryl, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl lower alkynyl, lower alkenyl,
lower alkynyl, lower alkylamino, substituted lower
alkylamino, lower alkanoylamino, sulfonylamino,
cycloalkyl,heterocycloalkyl, heterocyclyloxy,
heterocyciylcarbonyl, carboxyl, lower alkoxy carbonyl,
and a substituent of the formula: - C-NH 2 Preferred
substituents for R3 and R7 are halogen, lower alkyl,
lower alkoxy, alkoxy lower alkoxy, nitro, hydroxy,
hydroxy lower alkoxy, hydroxy lower alkyl, lower
alkylthio, lower alkyl sulfonyl, and perfluoro lower
alkyl. Chlorine, fluorine, trifluoromethyl, C1-4
alkyl, C1- 3 alkylthio, C1-3 alkylsulfonyl, C1-3
alkoxy, C1-3 alkoxy substituted with a group selected
from hydroxy, methoxy and ethoxy are still more
preferred. Preferred substituents for R4 and R6 are
hydrogen, halogen, lower alkyl, lower alkoxy, alkoxy
lower alkoxy, nitro, hydroxy, hydroxy lower alkoxy,
hydroxy lower alkyl, lower alkylthio, lower alkyl
sulfonyl, and perfluoro lower alkyl. Hydrogen,
chlorine, fluorine, trifluoromethyl, C1-4 alkyl, C1-3
alkylthio, C1-3 alkylsulfonyl, C1-3 alkoxy, C1-3
alkoxy substituted with a group selected from hydroxy,
methoxy and ethoxy are further preferred. Hydrogen is
more preferred. R5 is selected from the group
consisting of hydrogen, lower alkyl, lower alkoxy,
alkoxy lower alkyl, alkoxy lower alkoxy, hydroxy lower
alkyl, hydroxy, hydroxyalkoxy, halogen, lower
alkylthio, lower alkylsulfinyl, lower alkylsulfonyl,
perfluoro lower alkyl, alkanyoyl, aroyl, aryl alkynyl,
lower alkynyl and lower alkanoylamino. Hydrogen is
preferred. (r) is a 5 or 6 membered heteroaromatic
ring containing from 1 to 2 hetero atoms selected from
the group consisting of oxygen, sulfur and nitrogen;
R8 and R9 are each independently selected from the
group consisting of hydrogen, lower alkyl, lower
alkoxy, perfluoro lower alkyl, halogen, aryl lower
alkyl, aryl, and aryl lower alkoxy.Preferred compounds
according to the present invention are those of
formula (I) wherein X is a group X-1 of the formula or
X is a group X-2 of the formula wherein R1 and R2 are
each independently selected from the group consisting
of hydrogen, lower alkyl, alkoxy lower alkyl, and
hydroxy lower alkyl, except that R1 and R2 may not
both be hydrogen; R3, R4, R6 and R7 are each
independently selected from the group consisting of
hydrogen, lower alkyl, substituted lower alkyl, lower
alkoxy, substituted lower alkoxy, hydroxy, halogen,
lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyi, aminosulfonyl, cyano, nitro, carbamoyl,
lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl,
aryloxy, aryl lower alkoxy, aryl lower alkenyl, aryl
lower alkynyl, lower alkenyl, lower alkynyl, lower
alkylamino, substituted lower alkylamino, lower
alkanoylamino, sulfonylamino, cycloalkyl,
heterocycloalkyl, heterocyclyloxy,
heterocyclylcarbonyl, carboxyl, lower alkoxy carbonyl,
and a substituent of the formula:N-OH -C-NH 2 , R5 is
selected from the group consisting of hydrogen, lower
alkyl, lower alkoxy, alkoxy lower alkyl, alkoxy lower
alkoxy, hydroxy lower alkyl, hydroxy, hydroxyalkoxy,
halogen, lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, perfluoro lower alkyl, lower alkanoyl,
aroyl, aryl alkynyl, lower alkynyl and lower
alkanoylamino; (E) is a 5 or 6 membered heteroaromatic
ring containing from 1 to 2 hetero atoms selected from
the group consisting of oxygen, sulfur and nitrogen;
R8 and R9 are each independently hydrogen, lower
alkyl, lower alkoxy, perfluoro lower alkyl, halogen,
aryl lower alkyl, aryl, or aryl lower alkoxy; or the
pharmaceutically acceptable salt thereof. Preferred
compounds of formula (I) as defined above are those,
wherein X is a group X-1 of the formula or X is a
group X-2 of the formula whereinR1 and R2 are each
independently selected from the group consisting of
hydrogen, lower alkyl, alkoxy lower alkyl, and hydroxy
lower alkyl, except that R1 and R2 may not both be
hydrogen; R3, R4, R6 and R7 are each independently
selected from the group consisting of hydrogen, lower
alkyl, substituted lower alkyl, lower alkoxy, alkoxy
lower alkoxy, hydroxy, hydroxyalkoxy, halogen, lower
alkylthio, lower alkylsulfinyl, lower alkylsulfonyl,
aminosulfonyl, cyano, nitro, alkanoyl, aroyl, aryloxy,
aryl lower alkoxy, aryl lower alkenyl, aryl lower
alkynyl, lower alkenyl, lower alkynyl, lower
alkylamino, lower alkanoylamino, sulfonylamino,
cycloalkyl, heterocyclyl, heterocyclyloxy,
heterocyclylcarbonyl, and a substituent of the
formula: N-OH I l - C-NH 2 R5 is selected from the
group consisting of hydrogen, lower alkyl, lower
alkoxy, alkoxy lower alkyl, alkoxy lower alkoxy,
hydroxy lower alkyl, hydroxy, hydroxyalkoxy, halogen,
lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, perfluoro lower alkyl, alkanyoyl,
aroyl, aryl alkynyl, lower alkynyl and lower
alkanoylamino; (E) is a 5 or 6 membered heteroaromatic
ring containing from 1 to 2 hetero atoms selected from
the group consisting of oxygen, sulfur and nitrogen;
R8 and R9 are each independently hydrogen, lower
alkyl, lower alkoxy, perfluoro lower alkyl, halogen,
aryl lower alkyl, aryl, or aryl lower alkoxy. A
preferred embodiment of the present invention refers
to compounds of the formula R6wherein R1, R2, R3, R4,
R5, R6 and R7 are as defined above, or the
pharmaceutically acceptable salts thereof. Compounds
as defined above wherein R4, R5 and R6 are each
independently hydrogen, halogen, lower alkyl, lower
alkoxy, hydroxy, hydroxy lower alkyl, lower alkylthio,
lower alkyl sulfonyl or perfluoro lower alkyl, are
preferred. Preferred are those compounds wherein only
R6 is hydrogen. Other preferred compounds are those,
wherein R4, R5 and R6 are hydrogen. Other preferred
compounds are those wherein R6 and only one of R4 or
R6 is hydrogen. Of these compounds, those are
preferred wherein the R4 or R6 which is not hydrogen,
is halogen, lower alkyl, lower alkoxy, hydroxy,
hydroxy lower alkyl, lower alkylthio, lower alkyl
sulfonyl or perfluoro lower alkyl. 



Other preferred compounds according to the present
invention are those, wherein R3 and R7 are each
independently hydrogen, halogen, lower alkyl, lower
alkoxy, alkoxy lower alkoxy, nitro, hydroxy, hydroxy
lower alkoxy, hydroxy lower alkyl, lower alkylthio,
lower alkyl sulfonyl, and perfluoro lower alkyl. More
preferably, R3 and R7 are each independently halogen,
lower alkyl, lower alkoxy, alkoxy lower alkoxy, nitro,
hydroxy, hydroxy lower alkoxy, hydroxy lower alkyl,
lower alkylthio, lower alkyl sulfonyl, and perfluoro
lower alkyl. Other preferred compounds are those
wherein R1 or R2 is hydrogen. Of these compounds,
those are preferred wherein the R1 or R2 which is not
hydrogen, is Ci-4 alkyl or hydroxy Ci-3 alkyl. Other
preferred compounds of the present invention are those
wherein R4, R5 and R6 are each independently hydrogen,
halogen, lower alkyl, lower alkoxy, hydroxy, hydroxy
lower alkyl, lower alkylthio, lower alkyl sulfonyl or
perfluoro lower alkyl. Of these compounds those are
preferred wherein only R6 is hydrogen, more preferably
wherein R6 and only one of R4 or R6 is hydrogen. Of
these compounds, those are preferred wherein the R4 or
R6 which is not hydrogen, is halogen, lower alkyl,
lower alkoxy, hydroxy, hydroxy lower alkyl, lower
alkylthio, lower alkyl sulfonyl or perfluoro lower
alkyl. Other preferred compounds are those wherein R4,
R5 and R6 are hydrogen.Compounds as defined above
wherein the R1 or R2 which is not hydrogen, is C1-4
alkyl or hydroxy Ci -3 alkyl are preferred. Preferred
compounds according to the present invention are those
wherein R3 and R7 are each independently hydrogen,
halogen, lower alkyl, lower alkoxy, alkoxy lower
alkoxy, nitro, hydroxy, hydroxy lower alkoxy, hydroxy
lower alkyl, lower alkylthio, lower alkyl sulfonyl,
and perfluoro lower alkyl, more preferably those
wherein R3 and R7 are each independently halogen,
lower alkyl, lower alkoxy, alkoxy lower alkoxy, nitro,
hydroxy, hydroxy lower alkoxy, hydroxy lower alkyl,
lower alkylthio, lower alkyl sulfonyl, and perfluoro
lower alkyl, even more preferably those wherein R3 and
R7 are chlorine, fluorine, trifluoromethyl, C1-4
alkyl, C1-3 alkylthio, C1-3 alkylsulfonyl, C1-3
alkoxy, C1-3 alkoxy substituted with a group selected
from hydroxy, methoxy and ethoxy Preferably, the R1 or
R2 which is not hydrogen is C1-4 alkyl or hydroxy Ci
-3 alkyl. Another preferred embodiment of the present
invention refers to compounds of formula (I) as
defined above of the formula wherein R1, R2, R8, R9
and (r) are as defined above, or the pharmaceutically
acceptable salts thereof. Preferably, R1 or R2 is
hydrogen. Furthermore, those compounds are preferred,
wherein R8 and R9 are each independently lower alkyl,
lower alkoxy, perfluoro lower alkyl or halogen.
Preferably, the R1 or R2 which is not hydrogen, is
C1-4 alkyl or hydroxy C1.3 alkyl. Preferred compounds
of formula (I) as described above are those selected
from the group consisting of
7-(2,5-dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
N-4Methyl-7-(2-trifluoromethyl-phenyl)-quinazoline-2,4
-diamine,
N4,N4-Dimethyl-7-(2-trifluoromethyl-phenyl)-quinazolin
e-2,4-diamine trifluoroacetic acid salt,
N4-Methyl-7-thiophen-2-yl-quinazoline-2,4-diamine
trifluoroacetic acid
salt,N4,N4-Dimethyl-7-thiophen-2-yl-quinazoline-2
4-diamine trifluoroacetic acid salt,
N4-methyl-7-o-tolyl-quinazoIine-2,4-diamine,
N4,N4-Dimethyl-7-o-tolyl-quinazoIine-2,4-diamine
trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
7(2,6-Dimethyl-phenyl)-N4,N4-dimethyl-quinazoline-2,4-
diamine, N4-Ethyl-7-o-tolyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
N4,N4-Diethyl-7-o-tolyl-quinazoIine-2,4-diamine
trifluoroacetic acid salt,
N4-Propyl-7-o-tolyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
N4,N4-Dipropyl-7-o-tolyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
7-(2,6-DimethyI-phenyl)-N4-ethyI-quinazoline-2,4-diami
ne trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4,N4-diethyl-quinazoline-2,4-
diamine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-propyI-quinazoIine-2,4-diam
ine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4,N4-dipropyl-quinazoline-2,4
-diamine trifluoroacetic acid salt,
N4,N4-Dimethyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-di
amine,
7-(2,6-Difluoro-phenyI)-N4,N4-dimethyl-quinazoline-2,4
-diamine,
7-(2-Ethyl-phenyl)-N4-methyI-quinazoline-2,4-diamine,
7-(2,6-Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-dia
mine, N4-Methyl-7-(1 ,3,5-trimethyl-1
H-pyrazol-4-yl)-quinazoline-2,4-diamine,
7-(2,6-Difluoro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
7-(2-lsopropyl-phenyl)-N4-methyl-quinazoline-2,4-diami
ne,
7-(2-lsopropyl-phenyl)-N4,N4-dimethyl-quinazoline-2,4-
diamine,
7-(2-Ethyl-phenyI)-N4,N4-dimethyl-quinazoline-2,4-diam
ine,
7-(2-bromo-phenyl)-N4-methyl-quinazoline-2,4-diamine,
N4-Methyl-7-phenyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
7-(21-Bromo-biphenyl-2-yl)-4-methyl-quinazoline-2,4-di
amine, N4-methyl-7-o-tolyl-quinazoIine-2,4-diamine,
7-(2-Methoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine
,
2-[Amino-7-(2-ethylsulfanyl-phenyl)-quinazolin-4-ylami
no]ethanol,
N4,N4-Dimethyl-7-(2,3,5,6-tetramenthyl-phenyl)-quinazo
line-2,4-diamine,
N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine
,
2-[2-Amino-7-(2,6-dimethyI-phenyl)-quinazolin-4-ylamin
o]-ethanol,
2-[2-Amino-7-(2-phenoxy-phenyl)-quinazolin-4-ylamino]-
ethanoI,
2-[2-Amino-7-(2,6-dichloro-phenyl)-quinazolin-4-ylamin
o]-ethanol,
2-[2-Amino-7-(2,6-difluoro-phenyI)-quinazolin-4-ylamin
o]-ethanol,
2-[2-Amino-7-(2,5-difluoro-phenyl)-quinazolin-4-ylamin
o]-ethanol,
2-[2-Amino-7-(2-fluoro-phenyl)-quinazolin-4-ylamino]-e
thanol,2-[2-Amino-7-(2,3-dichloro-phenyl)-quinazoIin-4
-ylamino]-ethanol,
2-(2-Amino-7-o-toIyl-quinazolin-4-ylamino)-ethanol,
7-(2-Fluoro-6-methoxy-phenyl)-N4-methyI-quinazoline,4-
diamine J
1-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-2-ol
, 3-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1
-ol
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol
,
N4-(2-Amino-ethyl)-7-o-tolyl-quinazoline-2,4-diamine,
[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-met
hanol trifluoroacetic acid salt,
7-(5-lsopropyl-2-methoxy-phenyl)-N4-methyl-quinazoline
-2,4-diamine trifluoroacetic acid salt,
7-(3-lsopropyl-phenyl)-N4-methyl-quinazoline-2,4-diami
ne trifluoroacetic acid salt,
7-(3,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt,
7-(2-Chloro-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
7-(2,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt,
7-Biphenyl-3-yl-N4-methyl-quinazoIine-2,4-diamine
trifluoroacetic acid salt,
7-(2,3-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt,
2-[2-Amino-7-(2-trifluoromethyl-phenyl)-quinazolin-4-y
lamino]-ethanol,
N4-Methyl-7-(2-methylsulfanyl-phenyl)-quinazoline-2,4-
diamine,
7-Biphenyl-2-yl-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
N4-Methyl-7-(3-methylsulfanyl-phenyl)-quinazoline-2,4-
diamine trifluoroacetic acid salt,
N4-Methyl-7-(4-methylsulfanyl-phenyl)-quinazoline-2,4-
diamine trifluoroacetic acid salt,
7-(3-Ethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
3-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile
trifluoroacetic acid salt,
N-[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-a
cetamide trifluoroacetic acid salt,
2-(2-amino-4-methyIamino-quinazolin-7-yl)-benzaldehyde
,
7-(3,5-Dimethyl-isoxazol-4-yl)-N4-methyl-quinazoline-2
,4-diamine,
N-[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-m
ethanesulfonamide trifluoroacetic acid salt,
7-(4-Ethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-d
iamine trifluoroacetic acid salt,
7-(4-Fluoro-2-methyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile
,
7-(2-Methanesulfinyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
7-(2-Methanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
2,6-dimethyl-phenyl)-quinazolin-4-ylamino]-propan-2-ol
trifluoroacetic acid salt,
1-[2-Amino-7-(2,6-dichloro-phenyl)-quinazolin-4-ylamin
o]-propan-2-ol trifluoroacetic acid salt,
2-[2-Amino-7-(2-methylsulfanyl-phenyl)-quinazoIin-4-yl
amino]-ethanol,2-[2-Amino-4-(2-hydroxy-ethylamino)-qui
nazolin-7-yl]-benzonitrile,
2-[2-Amino-7-(2-methanesulfonyl-phenyl)-quinazoIin-4-y
lamino]-ethanol,
2-[2-Amino-7-(2-methanesulfinyl-phenyl)-quinazolin-4-y
lamino]-ethanol,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-N-hydroxy-be
nzamidine
N-[2-(2-Amino-4-methyIamino-quinazolin-7-yI)-phenyl]-m
ethanesulfonamide,
7-(2-EthylsulfanyI-phenyl)-N4-methyl-quinazoline-2,4-d
iamine,
7-(2-Ethanesulfonyl-phenyl)-N4-methyl-quinazoline-2
!4-diamine,
7-[2-(4-Benzyl-piperazin-1-yl)-6-fluoro-phenyI]-N4-met
hyl-quinazoline-2,4-diamine,
7-(2-Fluoro-6-pyrrolidin-1
-yl-phenyl)-N4-methyI-quinazoline-2,4-diamine
trifluoroacetic acid salt, 



N4-Methyl-7-(2-pyrrolidin-1-yl-6-trifluoromethyl-pheny
l)-quinazoline-2 4-diamine,
N4-methyl-7-(2-methylsulfanyl-6-trifluoromethyl-phenyl
)-quinazoline-2,4-diamine,
[2-(2-amino-4-methylamino-quinazoIin-7-y!)-3-methyl-ph
enyl]-methanol,
7-(2-Ethylsulfanyl-6-trifluoromethyl-phenyI)-N4-methyl
-quinazoline-2,4-diamine,
7-(2-Chloro-6-methyl-phenyl)-N4-methyl-quinazoIine-2,4
-diamine,
7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt,
7-(3,5-difluoro-2-pyrrolidin-1-yl-phenyl)-N4-methyl-qu
inazoline-2,4-diamine,
7-[2-(2-methoxy-ethoxy)-phenyl]-N4-methyl-quinazoline-
2 !4-diamine
N4-methyl-7-[2-(2,2,6,6-tetramethyl-piperidin-4-yloxy)
-phenyl]-quinazoline-2,4-diamine trifluoroacetic acid
salt,
N4-Methyl-7-(2,4,6-trifluoro-phenyl)-quinazoline-2
4-diamine trifluoroacetic acid salt,
N4-MethyI-7-[2,4,6-tris-(2-methoxy-ethoxy)-phenyl]-qui
nazoline-2 I4-diamine trifluoroacetic acid salt,
7-[4-chloro-2,3,5,6-tetrakis-(2-methoxy-ethoxy)-phenyl
]-N4-methyl-quinazoline-2,4- diamine trifluoroacetic
acid salt,
7-[4-chloro-2-(2-methoxy-ethoxy)-phenyl]-N4-methyl-qui
nazoline-2,4-diamine,
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-5-chloro-
phenyl]-piperidin-4-ol,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-ben
zamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N,N-trimet
riyl-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-dimethyl
-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-N-ethyl-3-me
thyI-benzamide,
7-(4-chloro-2-ethoxy-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
7-(2-ethoxy-6-fluoro-4-methoxy-phenyl)-N4-methyl-quina
zoline-2,4-diamine,
7-(2-ethoxy-4-trifluoromethyl-phenyI)-N4-methyl-quinaz
oline-2,4-diamine trifluoroacetic acid salt,
7-(2-ethoxy-6-trifluoromethyl-phenyl)-N4-methyl-quinaz
oline-2,4-diamine trifluoroacetic acid
salt,2-(2-Amino-4-methylamino-quinazolin-7-yl)-N,N-die
thyl-3-methyl-benzamide,
1-[2-(2-Amino-4-methylamino-quinazolin-7-yI)-phenyl]-e
thanone,
2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-e
thanol,
7-(2-fluoro-4,6-dimethoxy-phenyl)-N4-methyl-quinazolin
e-2,4-diamine,
7-[2-(2-methoxy-ethoxy)-4-trifluoromethyl-phenyl]-N4-m
ethyl-quinazoline-2,4-diamine,
7-[6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)-phenyl]-N4-
methyl-quinazoline-2,4-diamine trifluoroacetic acid,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-dimethyl
-N-propyl-benzamide,
2-[2-(2-amino-4-metHylamino-quinazolin-7-yl)-3-trifluo
romethyl-phenylamino]-ethanol,
[2-(2-amino-4-methylamino-quinazolin-7-yl)-phenyl]-phe
nyl-methanone,
N-[2-(2-Amino-4-methylamino-quinazolin-7-yI)-phenyl]-a
cetamide,
7-(2-difluoromethoxy-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
[2-(2-amino-4-nnethylamino-quinazolin-7-yl)-3-nnethyl-
phenyl]-piperidin-1-yl-methanone,
2-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-trifluo
romethyl-phenoxy]-ethanol,
2-(2-aAmino-4-methylamino-quinazolin-7-yl)-N,N-dimethy
l-benzenesulfonamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzenesulfo
namide,
3-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-trifluo
romethyl-phenoxy]-propane-1 ,2-diol,
7-[2-(2-Methoxy-ethoxy)-6-trifluoromethyl-phenyI]-N4-m
ethyl-quinazoline-2,4-diamine J
7-[5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)-phenyl]-N4-
methyl-quinazoline-2,4-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzenesulfo
namide,
N-methyI-2-(2-amino-4-methylamino-quinazolin-7-yl)-ben
zenesulfonamide,
7-[6-fluoro-2-(2-hydroxy-ethoxy)-phenyl]-N4-methyI-qui
nazoline -2,4-diamine, 7-[2-(2,2-dimethyl-[1
,3]dioxolan-4-ylmethoxy)-6-fluoro-phenyl]-N4-methyI-qu
inazoline-2,4- diamine hydrochloride salt,
3-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-fluoro-
phenoxy]-propane-1,2-diol,
2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-5-fluoro-
phenoxy]-ethanol,
2-[2-Amino-4-(2-hydroxy-ethylamino)-quinazolin-7-yl]-3
,N,N-trimethyl-benzamide trifluoroacetic acid salt,
N-{2-[2-Amino-4-(2-hydroxy-ethylamino)-quinazolin-7-yl
]-phenyl}-methanesulfonamide trifluoroacetic acid
salt,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzoic acid
trifluoroacetic acid salt,
2-(N4-methyl-2,4-diamino-quinazolin-7-yl)-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzoic acid
methyl ester,
7-(2-fluoro-6-trifluoromethyl-phenyl)-N4-methyl-quinaz
oline-2,4-diamine,
7-(2,6-bis-trifluoromethyl-phenyl)-N4-methyl-quinazoli
ne-2,4-diamine trifluoroacetic acid salt,
N4-methyl-7-(2-methyl-6-nitro-phenyl)-quinazoline-2,4-
diamine trifluoroacetic acid
salt,2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methy
l-benzoic acid methyl ester,
2-(2-Amino-4-methyIamino-quinazolin-7-yl)-3-methyl-ben
zoic acid,
[4-(2-amino-4-methylamino-quinazo[in-7-yl)-2-pyrrolidi
n-1-yI-phenyl]-methanol trifluoroacetic acid salt,
7-(3,5-difluoro-2-ethoxy-phenyl)-N4-methyl-quinazoline
-2,4-diamine,
2-[2-Amino-7-(2-methylsulfanyl-6-trifluoromethyl-pheny
I)-quinazolin-4-ylamino]-ethanol,
2-[2-Amino-7-(2,6-bis-methylsulfanyl-phenyl)-quinazoli
n-4-ylamino]-ethanol,
7-(2,6-Bis-methylsulfanyl-phenyl)-N4-methyI-quinazolin
e-2 I4-diamine, and
7-(2-Methanesulfonyl-6-trifluoromethyl-phenyl)-N-4-met
hyl-quinazoline-2,4-diamine, and the pharmaceutically
acceptable salts thereof. Particularly preferred
compounds of formula (I) as described above are those
selected from the group consisting of
7-(2,5-dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
N-4Methyl-7-(2-trifluoromethyl-phenyl)-quinazoline-2,4
-diamine, N4-methyl-7-o-tolyl-quinazoline-2,4-diamine,
7-(2,6-Dimethyl-phenyI)-N4-methyl-quinazoline-2,4-diam
ine,
7(2,6~Dimethyl-phenyl)-N4,N4-dimethyI-quinazoline-2,4-
diamine,
7-(2,6-Dimethyl-phenyl)-N4-ethyl-quinazoline-2,4-diami
ne trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-propyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt,
7-(2-Ethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-dia
mine,
7-(2,6-Difluoro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine,
7-(2-lsopropyl-phenyl)-N4-methyl-quinazoline-2,4-diami
ne
7-(2-bromo-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2'-Bromo-biphenyl-2-yl)-4-methyl-quinazoline-2,4-di
amine,
2-[Amino-7-(2-ethyIsulfanyI-phenyl)-quinazolin-4-ylami
no]ethanol,
N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine
,
2-[2-Amino-7-(2,6-dimethyl-phenyl)-quinazolin-4-ylamin
o]-ethanol,
2-[2-Amino-7-(2,6-dichloro-phenyl)-quinazolin-4-ylamin
o]-ethanol,
2-[2-Amino-7-(2-fluoro-phenyl)-quinazolin-4-ylamino]-e
thanol,
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-ethanol,
7-(2-Fluoro-6-methoxy-phenyl)-N4-methyl-quinazoline,4-
diamine,
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1
-ol,
[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-met
hanol trifluoroacetic acid salt,
7-(2-Chloro-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid
salt,7-(2,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4
-diamine trifluoroacetic acid salt,
7-(2,3-Dichloro-phenyl)-N4-methyI-quinazoline-2,4-diam
ine trifluoroacetic acid salt
2-[2-Amino-7-(2-trifluoromethyl-phenyl)-quinazolin-4-y
lamino]-ethanol,
N4-Methyl-7-(2-methylsulfanyl-phenyl)-quinazoline-2
14-diamine,
7-BiphenyI-2-yl-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde
,
7-(3,5-Dimethyl-isoxazol-4-yI)-N4-methyl-quinazoline-2
,4-diamine,
7-(4-Fluoro-2-methyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile
,
7-(2-Methanesulfinyl-phenyl)-N4-methyI-quinazoline-2,4
-diamine,
7-(2-Methanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
2-[2-Amino-7-(2-methylsuIfanyl-phenyl)-quinazolin-4-yl
amino]-ethanol,
2-[2-Amino-7-(2-methanesulfonyl-phenyl)-quinazolin-4-y
lamino]-ethanol,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-N-hydroxy-be
nzamidine,
N-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-m
ethanesulfonamide,
7-(2-Ethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-d
iamine,
7-(2-Ethanesulfonyl-phenyl)-N4-methyl-quinazoIine-2,4-
diamine,
7-[2-(4-Benzyl-piperazin-1-yl)-6-fluoro-phenyl]-N4-met
hyl-quinazoline-2,4-diamine,
7-(2-Fluoro-6-pyrrolidin-1-yl-phenyl)-N4-methyl-quinaz
oline-2,4-diamine trifluoroacetic acid salt,
N4-Methyl-7-(2-pyrrolidin-1-yl-6-trifluoromethyl-pheny
I)-quinazoline-2,4-diamine
N4-methyl-7-(2-methylsulfanyl-6-trifluoromethyl-phenyl
)-quinazoline-2,4-diamine,
[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-ph
enyl]-methanoI,
7-(2-Ethylsulfanyl-6-trifluoromethyl-phenyl)-N4-methyl
-quinazoline-2,4-diamine,
7-(2-Chloro-6-methyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-ben
zamide, 



2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N,N-trimet
hyl-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-dimethyl
-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-N-ethyl-3-me
thyl-benzamide,
7-(2-ethoxy-6-trifluoromethyl-phenyl)-N4-methyl-quinaz
oline-2,4-diamine trifluoroacetic acid salt,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-N
N-diethyl-3-methyl-benzamide,
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-e
thanone,
2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-e
thanol,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-dimethyl
-N-propyl-benzamide,
2-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-trifluo
romethyl-phenylamino]-ethanol,[2-(2-amino-4-methylamin
o-quinazolin-7-yl)-pheny!]-phenyl-methanone,
7-(2-difluoromethoxy-phenyl)-N4-methyl-quinazoline-2,4
-diamine,
[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-rnethyI-p
henyI]-piperidin-1-yl-methanone,
2-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-trifluo
romethyl-phenoxy]-ethanol,
2-(2-aAmino-4-methylamino-quinazolin-7-yl)-N,N-dimethy
l-benzenesulfonamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzenesulfo
namide,
3-[2-(2-Amino-4-methylamino-quinazolin-7-yi)-3-trifluo
romethyI-phenoxy]-propane-1,2-diol,
7-[2-(2-Methoxy-ethoxy)-6-trifluoromethyl-phenyl]-N4-m
ethyl-quinazoline-2,4-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzenesulfo
namide,
N-methyl-2-(2-amino-4-methylamino-quinazolin-7-yl)-ben
zenesulfonamide,
7-[6-fluoro-2-(2-hydroxy-ethoxy)-phenyl]-N4-methyl-qui
nazoline -2,4-diamine, 7-[2-(2,2-dimethyl-[1
,3]dioxoIan-4-ylmethoxy)-6-fluoro-phenyl]-N4-methyI-qu
inazoline-2,4- diamine hydrochloride salt,
3-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-fluoro-
phenoxy]-propane-1,2-diol,
2-(N4-methyl-2,4-diamino-quinazolin-7-yl)-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzoic acid
methyl ester,
7-(2-fluoro-6-trifluoromethyl-phenyl)-N4-methyl-quinaz
oline-2,4-diamine,
7-(2,6-bis-trifluoromethyl-phenyl)-N4-methyl-quinazoli
ne-2,4-diamine trifluoroacetic acid salt,
N4-methyl-7-(2-methyl-6-nitro-phenyl)-quinazoline-2,4-
diamine trifluoroacetic acid salt,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-ben
zoic acid methyl ester,
2-[2-Amino-7-(2-methylsuIfanyl-6-trifluoromethyl-pheny
l)-quinazolin-4-yIamino]-ethanol,
2-[2-Amino-7-(2,6-bis-methylsulfanyl-phenyl)-quinazoli
n-4-ylamino]-ethanol,
7-(2,6-Bis-methylsulfanyl-phenyl)-N4-methyI-quinazolin
e-2,4-diamine, and
7-(2-Methanesulfonyl-6-trifluoromethyl-phenyl)-N-4-met
hyl-quinazoline-2,4-diamine, and the pharmaceutically
acceptable salts thereof. Compounds of formula (I) are
individually preferred and physiologically acceptable
salts thereof are individually preferred, with the
compounds of formula (I) being particularly preferred.
The compounds of formula (I) can have one or more
asymmetric C atoms and can therefore exist as an
enantiomeric mixture, mixture of stereoisomers or as
optically pure compounds.It will be appreciated that
the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide
derivatives which are capable of conversion back to
the parent compound in vivo.The invention further
relates to a process for the preparation of compounds
of formula (I) as defined above, comprising reacting a
compound of formula (II) with a compound (HO)2B-X,
wherein R1, R2 and X are as defined above. The present
invention also relates to compounds of formula (I) as
defined above, when prepared by a process as described
above. The compounds of formula (I), (II) and (HO)2B-X
can be prepared by methods known in the art or as
described below or in analogy thereto. Unless
otherwise indicated, R1, R2 and X are as described
above.The invention is also concerned with
pharmaceutical compositions comprising a compound of
formula (I) as defined above and a pharmaceutically
acceptable carrier and/or adjuvant. Another embodiment
of the present invention relates to compounds as
defined above for use as therapeutic active
substances, particularly for use as therapeutic active
substances for the treatment and/or prophylaxis of
diseases which are modulated by PTP-1B inhibitors,
particularly diseases which are associated with high
blood glucose concentration, particularly type 1
diabetes, type 2 diabetes, diabetes related diseases,
impaired glucose tolerance, impaired insulin
sensitivity or obesity. The invention also embraces a
method for the therapeutic and/or prophylactic
treatment of diseases which are modulated by PTP-1B
inhibitors, particularly for the therapeutic and/or
prophylactic treatment of diseases which are
associated with high blood glucose concentration,
particularly type 1 diabetes, type 2 diabetes,
diabetes related diseases, impaired glucose tolerance,
impaired insulin sensitivity or obesity, which method
comprises administering a compound of formula (I) as
defined above to a human being or animal. The
invention furthermore relates to the use of compounds
of formula (I) as defined above for the therapeutic
and/or prophylactic treatment of diseases which are
modulated by PTP-1B inhibitors, particularly diseases
which are associated with high blood glucose
concentration, especially type 1 diabetes, type 2
diabetes, diabetes related diseases, impaired glucose
tolerance, impaired insulin sensitivity or obesity.
The invention also relates to the use of compounds of
formula (I) as defined above for the preparation of
medicaments for the therapeutic and/or prophylactic
treatment of diseases which are modulated by PTP-1 B
inhibitors, particularly diseases which are associated
with high blood glucose concentration, especially type
1 diabetes, type 2 diabetes, diabetes related
diseases, impaired glucose tolerance, impaired insulin
sensitivity or obesity.lntravenous, intramuscular,
oral or inhalation administrations are preferred forms
of use. The dosages in which the compounds of the
invention are administered in effective amount depend
on the nature of the specific active ingredient, the
age and requirements of the patient and the mode of
administration. Dosages may be determined by any
conventional means, e.g., by dose-limiting clinical
trials. In general, dosages of about 0.1 to 20 mg/kg
body weight per day are preferred, with dosages of
0.5-10 mg/kg per day being particularly preferred. The
invention further comprises pharmaceutical
compositions that contain a pharmaceutically effective
amount of a compound of the invention and a
pharmaceutically acceptable carrier. Such compositions
may be formulated by any conventional means. Tablets
or granulates can contain a series of binders,
fillers, carriers or diluents. Liquid compositions can
be, for example, in the form of a sterile
water-miscible solution. Capsules can contain a filler
or thickener in addition to the active ingredient.
Furthermore, flavor-improving additives as well as
substances usually used as preserving, stabilizing,
moisture-retaining and emulsifying agents as well as
salts for varying the osmotic pressure, buffers and
other additives can also be present. The previously
mentioned carrier materials and diluents can comprise
any conventional pharmaceutically acceptable organic
or inorganic substances, e.g., water, gelatine,
lactose, starch, magnesium stearate, talc, gum arabic,
polyalkylene glycols and the like. Oral unit dosage
forms, such as tablets and capsules, preferably
contain from 1 mg to 250 mg of a compound of this
invention. The compounds of the invention may be
prepared by conventional means. In accordance with
this invention, the compounds herein as well as their
pharmaceutically acceptable salts are useful in the
control or prevention of illnesses associated with
high blood glucose concentration. A preferred
indication associated with the present invention is
that associated with diabetes. The dosage can vary
within wide limits and will, of course, have to be
adjusted to the individual requirements in each
particular case. In the case of oral administration,
the dosage for adults may vary from about 1 mg to
about 1000 mg per day of a compound of formula I , or
of the corresponding amount of a pharmaceutically
acceptable salt thereof. The daily dosage may be
administered as single dose or in divided doses, and
in addition,the upper limit can also be exceeded when
this is found to be indicated.The methods for
preparing the compounds of this invention are
described in the following schemes. In all schemes and
examples herein it is understood that all carbon and
heteroatoms, whether structurally depicted by letter
or bond line drawing, are accompanied by the
appropriate number of hydrogen atoms to complete the
valence as appropriate. SCHEME 1 shows the preparation
of 7-bromo-quinazoline-2,4-diamine according to the
procedure described by Hynes, J; Tomazic, A; Parrish,
C; Fetzer, O. Journal of Heterocyclic Chemistry
(1991), 28(5), 1357-63. SCHEME 1 I Il Compound II : A
mixture of 4-bromo-2-fluorobenzonitrile I (5.24 g,
26.2 mmol) and guanidine carbonate (9.45 g, 52.5mmol)
in N,N-Dimethylacetamide (150 ml.) were heated under
nitrogen at 150-1600C for 24 hours. The resultant
reaction mixture was cooled, concentrated in vacuo, to
get yellow solid. Water (150 ml_) was added to the
yellow solid followed by aqueous ammonium hydroxide (5
ml_) till pH was 8-9. This resulted into very fine
yellow solid which was washed with water followed by
ether and then n-pentane to give
7-bromo-quinazoline-2,4-diamine H(6.1 8 g, 98.7 %) as
a pale yellow solid. 1H NMR (DMSOd 6, 400 MHz) d 7.89
(d, J = 8.79 Hz, 1H), 7.38 (broad s, 2H)1 7.33 (d, J =
1.95 Hz, 1H), 7.13(dd, J1= 1.95 Hz, J2= 8.79 Hz, 1H),
6.18 (broad s, 2H). 



Scheme 2 below provides a general synthesis step, and
the examples provide a detailed description of the
schematic methods:III NaH R-Halide IV Compound III:
The coupling reaction can be carried out by a
conventional aryl coupling method, e.g., Suzuki
coupling method: (a) Suzuki et al., synth.commun.
1981, 11, 513, (b) Suzuki pure and Appl. Chem. 1985,
57, 1749-1758, (c) Suzuki et al., Chem. Rev. 1995, 95,
2457-2483, (d) Shieh et al., J. Org. Chem. 1992, 57,
379-381 , (e) Martin et al., Acta Chemica
Scandinavica. 1993, 47, 513. Typical conditions used
to carry out the Suzuki coupling of
7-bromo-quinazoline-2,4- diamine Il includes the use
of either commercially appropriate aryl or
heteroaromatic boronic acid or esters (e.g. where Ar
is defined as aryl) as coupling partner, in aqueous
base such as sodium bicarbonate or potassium carbonate
or barium hydroxide or triethylamine solution, a
palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [1,1
'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll), in a suitable
solvent such as aqueous ethanol or THF or DMF or
ethylene glycol for at temperatures ranging from 25  C
to 125  C for 2-1 8 hr yields compound III.
Alternatively, coupling reaction can be carried out by
a conventional aryl or heteroaromatic coupling partner
utilizing Stille coupling, e.g. StHIe et al., Angew.
Chem. Int. Ed. Engl., 1986, 25, 508.Typical conditions
used to carry out the StNIe reaction include the use
of an organostannane as the coupling partner,
palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [ 1 ,1
'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(!l), a salt such as
potassium fluoride or lithium chloride, in a suitable
anhydrous solvent such as THF or DMF or ethylene
glycol for at temperatures ranging from 25  C to 125
C for 2-1 8 hr yields compound III. Compound IV : The
compound III is then further alkylated at to -500C to
room temperature with suitable base such as sodium
hydride and variety of halides (e.g., R1Br1 R2 Br R3
Br or R1 I, R2 1, R 1, where R1 R2,R3 are defined
above) yields mono-, di- or tri substituted compounds
IV. The control of alkylation can be controlled by
selecting the appropriate equivalence of the halide
used. Scheme 3 below provides an alternatively general
synthesis steps, and the examples provide a detailed
description of the schematic methods.SCHEWIE 3 \ .Cl
N= A VIII XB(OH) 2, Pd(PPh3)4, DME, EtOH, Na2CO3, H2O
IV Compound V: A 5-L 3-neck Round bottom flask was
charged with of 7-bromoquinazoline- 2,4-diamine Il
(292.9 g, 1225 mmol) followed by 2-methoxyethanol (
600 mL) and a solution of sodium hydroxide(294 g, 7350
mmol) in deionized water ( 1 .84 L). The mixture was
then refluxed for 3 h, and a steady evolution of
ammonia was noted. The yellow reaction solution was
allowed to slowly cool to 65 0C overnight in order to
avoid any accidental meltdowns. The resultant reaction
was neutralized and acidified by drop wise addition of
12 N HCl (-550 mL) with ice bath cooling to pH 5.5,
and collected the white solid cake by filtration over
a canvas filter pad. The solid cake was rinsed with ~
2 L of deionized water and sucked dry overnight at 25
torr at 60 0C with a slow nitrogen bleed to get
2-Amino-7-bromo-quinazolin-4-ol V (287.14 g, 96%) as a
white powder. 1H NMR (DMSOd 6, 300 MHz) 5 11.16 (broad
s, 1H), 7.74 (d, J = 8.38 Hz, 1H), 7.73 (d, J =
1.65Hz1 1H), 7.1 8 (del, J1= 8.38 Hz, J2= 1.65 Hz,
1H)1 6.73 (broad s, 1H), 7.33 (d, J = 1.95 Hz, 1H),
7.13(dd, J1= 1.95 Hz, J2 = 8.79 Hz, 1H), 6.18 (broad
s, 2H). Compound VI: Typical Vilsmeier chlorination
conditions are carried out as described by Daluge
etal, U.S. Pat No. 5,917,042. The Vilsmeier
chlorination 2-Amino-quinazolin-4-ol may be carried
out in an inert solvent such as toluene, chloroalkenes
or chloroalkanes. The chlorination can be carried out
at 0 0C to 100 0C. Reaction time is typically 12-48
hours, of A 3-L three-neck Round bottom flask equipped
was charged 2-Amino-7-bromo-quinazolin~4-ol V ( 33.60
g, 140 mmol), Chloroform ( 1.5 L) and Chloro
methylenedimethyliminium chloride (58.51 g , 448 mmol,
3.2 equivalence) , and warmed to reflux under N2. The
suspension became a yellow solution after ~ 1 h and
was refluxed while stirring for 16 hours with the
evolved HCI gas being passed through an HCI scrubber.
The resulting dark suspension was cooled to <5 0C and
800 mL of ice-water was added. Solid sodium carbonate
monohydrate was added slowly until the pH reached ~8.
The layers were separated and the organic layer was
washed with water (2 x 400 mL) followed brine (400
mL). The organic phase was dried over magnesium
sulfate, filtered, and concentrated in vacuo to
N'-(7-Bromo~4-chloroquinazolin-
2-yl)-N,N-dimethyl-formamidine Vl as an orange solid
(49.7 g). 1H NMR (CDCI3, 300 MHz) d 8.82 (s, 1 H),
7.89 (d, J = 1.78 Hz, 1H), 7.94 (d, J = 8.79 Hz, 1H),
7.48 (dd, J1 = 8.79 Hz1J2= 1.78 Hz, 1H), 3.22 (s, 3H),
3.21 (s, 3H). A solution of either 6N Hydrochloric
acid or 1.5 KH2PO4 that had been adjusted to pH 6 with
85% phosphoric acid is added to
N'-(7-Bromo-4-chloro-quinazolin-2-yl)-N,Ndimethyl-
formamidine VI , till the pH of the solution was ~3,
and the resultant reaction mixture is stirred for 24 h
to 48 h at room temperature till hydrolysis of
N'-(7-Bromo-4-
chloro-quinazolin-2-yl)-N,N-dimethyl-formamidine Vl to
the N-(7-Bromo-4-chloroquinazolin- 2-yl)-formamide
VIl. These mono- or di- substituted the
7-bromo-N4-alkyl-quinazoline-1 ,3-diamines VHI can be
synthesized directly from the intermediate
N-(7-Bromo-4-chloro-quinazolin-2-yl)- formamide VII by
refluxing with an excess of amines (e.g., R1R2NH where
Ri R2 are defined above) in the refluxing solvent such
as ethanol, isopropanol, n-propanol, n-butanol and
with similar reaction as described by Daluge et a/,
U.S. Pat No. 5,917,042. Compound IV: The coupling
reaction can be carried out by a conventional aryl
coupling method, e.g., Suzuki coupling method: (a)
Suzuki et al., Synth. Commun. 1981, 11, 513,(b)
Suzuki, Pure and Appl. Chem. 1985, 57, 1749-1758, (c)
Suzuki et al., Chem. Rev. 1995, 95, 2457-2483, (d)
Shieh et al, J. Org. Chem. 1992, 57, 379-381 , (e)
Martin et a!., Acta Chemica Scandinavica. 1993, 47,
513. Typical conditions used to carry out the Suzuki
coupling of 7-bromo-N4-alkyl-quinazoline- 1,3-diamine
VIII include the use of either commercially
appropriate aryl or heteroaromatic boronic acid or
esters (e.g., where Ar is defined as aryl) as coupling
partner, in aqueous base such as sodium bicarbonate or
potassium carbonate or barium hydroxide or
triethylamine solution, a palladium catalyst (2-20
mole %) such as tetrakis(triphenylphosphine)-palladium
(0) or [1 , 1 '-bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll), in a suitable
solvent such as aqueous ethanol or THF or DMF or
ethyleneglycol for at temperatures ranging from 250C
to 1250C for 2-1 8 hr yields compound the 7-aryl
substituted N4-alkyl-quinazoline-1 ,3-diamine IV.
Alternatively, coupling reaction can be carried out by
a conventional aryl or heteroaromatic coupling partner
utilizing Stille coupling, e.g., Stille et al., Angew.
Chem. Int. Ed. Engl., 1986, 25, 508. Typical
conditions used to carry out the Stille reaction
include the use of an organostannane as the coupling
partner, palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [ 1
,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll), a salt such as
potassium fluoride or lithium chloride, in a suitable
anhydrous solvent such as THF or DMF or ethylene
glycol for at temperatures ranging from 250C to 1250C
for 2-18 hr yields 6-aryl substituted 7-aryl
substituted N4- alkyl-quinazoline-1 ,3-diamine IV.
Scheme 4 below provides one of the ways to synthesis
appropriate substituted bromo aryl X that would be
utilized as a coupling partner for Suzuki, Stille or
other transition metal catalyzed coupling as described
in scheme 7.SCHEME 4 The appropriate substituted bromo
aryl X Where A is hydrogen, halogen or mono or di or
tri or tetra substituted alkyl, alkoxy, and where G is
alkoxy, cyclic or acyclic amines can be made from
commercially available bromo benzenes IX where A is
hydrogen, halogen or mono or di or tri or tetra
substituted alkyl, alkoxy, and where Z is mono or di
or tri or tetra fluoro substituted compound via
displacements of fluoride ion by an amine or alkoxy
utilizing conventional fluoride displacement methods
with a base such as potassium carbonate or cesium
carbonates or sodium hydride in a suitable anhydrous
solvent such as THF or DMF or DMSO or neat for at
temperatures ranging from 250C to 1250C for 2-1 8 hr.
The fluoride displacement reactions are done according
to the procedures reviewed by: (a) Vlasov, J. Fluorine
Chem. 1993, 61, 193 (b) Clark , Chem. Rev. 1980, 80,
429 (c) Yakobson etal., Synthesis. 1983, 169 and the
references cited in the mentioned reviews where IX
possess multiple F, mono or di or tri or tetra
substituted product can be obtained. Scheme 5 below
provides one of the ways to synthesis appropriate 2,6
-hetero difunctional halo aryl XII that would be
utilized as a coupling partner for Suzuki, StMIe or
other transition metal catalyzed coupling as described
in scheme 7. SCHEME 5 The appropriate substituted 2,6
-hetero difunctional halo aryl XII where E is Bromo or
lodo, Where F is hydrogen, halogen or mono or di or
tri or tetra substituted alkyl, alkoxy, 



thio alkoxy and where H is thio alkoxy, alkoxy, cyclic
or acyclic amines can be made from commercially
available anilines IX where A is hydrogen, halogen or
mono or di or tri or tetra substituted alkyl, alkoxy,
and where Z is mono or di or tri or tetra halogen
substituted compound via diazotizations of anilines to
respective halogens. The multi step synthesisof 2,6
-hetero difunctional halo aryl XII was exactly carried
out according to the procedures described by:
Sienkowska M, Benin V, Kaszynki Tetrahedron 2000, 56,
1675 and the references cited in it. Scheme 6 below
provides one of the ways to synthesis appropriate 2,6
difunctional halo aryl XII that would be utilized as a
coupling partner for Suzuki, StHIe or other transition
metal catalyzed coupling as described in Scheme 7
SCHEME 6 The appropriate substituted 2,6 difunctional
halo aryl XIII where E is Bromo or lodo, where A is
hydrogen, halogen, lower alkyl, lower trifluoro alkyl,
lower alkoxy, thio alkoxy, cyano, nitro, can be
synthesisedaccording from commercially available 2,6
difunctional benzoic acids Xl according to literature
procedures stated below: Standard literature
procedures for esterifications of carboxylic acids:
see Smith, M.; March, J.; Advanced Organic Chemistry,
Wiley-lnterscience: NY, 2001, pp. 484-491 and the
references cited in it. Standard literature procedures
for aminations of carboxylic acids: see Smith, M.;
March, J.; Advanced Organic Chemistry,
Wiley-lnterscience: NY, 2001, pp. 508-515 and the
references cited in it. Standard literature procedures
for aldehydes from carboxylic acids: see Smith, M.;
March, J.; Advanced Organic Chemistry,
Wiley-lnterscience: NY, 2001 , pp. 553-554 and the
references cited in it. Standard literature procedures
for ketones: see Smith, M.; March, J.; Advanced
Organic Chemistry, Wiley-lnterscience: NY, 2001, pp.
1678-1680 and the references cited in it.
Non-commercially available 2,6 difunctional benzoic
acids Xl are prepared according to literature
procedures as described by: (a) Huszthy, P; Kontos, Z;
Vermes, B; Pinter, A. Tetrahedron (2001), 57,
4967-4975. (b) Denny, W. A ; Atwell, G. J ; Rewcastle,
G.W;Baguley, B. C. J. Med. Chem. 1987, 30, 658-63. (C)
Rewcastle, G.W; Denny, W. A. Synthesis 1985, 2,
217-30. (d) Atwell, G. J; Rewcastle, G.W; Baguley, B.
C; Denny, W. A. J. Med. Chem. 1990, 33, 1375-9. (e)
Mongin, F; Desponds, O; Schlosser, M. Tetrahedron
Lett. 1996, 37, 2767-70. Scheme 7 below provides
another alternative enablement to make
N4-alkyl-quinazoline- 1,3-diamine IV from bromo aryl X
or 2,6 -hetero difunctional halo aryl XIl or 2,6
difunctional halo aryl XIII via Suzuki or StHIe
coupling . SCHEME 7 The organostannane XIIIa can be
prepared by reacting mono- or di- substituted 7-bromo-
N4-alkyl-quinazoline-1 ,3-diamines
7-bromo-N4-alkyI-quinazoline-1 ,3-diamine VIII to its
coupling partner Bis ( tributyl tin), palladium
catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) , a salt
such as potassium fluoride or lithium chloride, in a
suitable anhydrous solvent such as THF or DMF or
ethylene glycol for at temperatures ranging from 25C
to 1250C for 2-18 hr. The appropriate commercially
available substituted bromo aryl X, XII, XHI ( or
prepared according to procedures described on ( Scheme
4-6) can then be coupled to organo stannane XIIIa via
coupling reaction can be carried out by a conventional
aryl or heteroaromatic coupling partner utilizing
Stille coupling, e.g., Stille et al., Angew. Chem.
Int. Ed. Engl., 1986, 25, 508.Typical conditions used
to carry out the Stille reaction include the use of an
organostannane as the coupling partner, palladium
catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [ 1
,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll) J a salt such as
potassium fluoride or lithium chloride, in a suitable
anhydrous solvent such as THF or DMF or ethylene
glycol for at temperatures ranging from 250C to 1250C
for 2-1 8 hr yields 6-aryl substituted 7-aryl
substituted N4- alkyl-quinazoline-1 ,3-diamine IV.
Alternatively, the aryl [1,3,2] dioxaborolan XIV can
be prepared by reacting mono- or disubstituted
7-bromo-N4-aIkyl-quinazoline-1 ,3-diamine VIIl to its
coupling partner bis(pinacollato) diboran, palladium
catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) , a salt
such as potassium acetate, in a suitable anhydrous
solvent such as THF or DMF or ethylene glycol or DMSO
for at temperatures ranging from 250C to 1250C for 2-1
8 hr. e.g. (a) Suzuki et al., Synth.Commun. 1981, 11,
513, (b) Suzuki, Pure andAppl. Chem. 1985, 57,
1749-1758, (c) Suzuki et al., Chem. Rev. 1995, 95,
2457-2483, (d) Shieh et al., J. Org. Chem. 1992, 57,
379-381 , (e) Martin et al., Acta Chemica
Scandinavica. 1993, 47, 513. The appropriate
commercially available substituted bromo aryl X, XII,
XIII ( or prepared according to procedures described
on ( Scheme 4-6) can then be coupled to aryl [1 ,3,2]
dioxaborolan XIV via coupling reaction utilizing e.g.,
Suzuki coupling method: (a) Suzuki et al.,
Synth.Commun. 1981, 11, 513, (b) Suzuki, Pure andAppl.
Chem. 1985, 57, 1749- 1758, (c) Suzuki et al., Chem.
Rev. 1995, 95, 2457-2483, (d) Shieh et al., J. Org.
Chem. 1992, 57, 379-381, (e) Martin et al., Acta
Chemica Scandinavica. 1993, 47, 513. In the examples
which follow, the final compositions were purified
either as free base or, utilizing reverse phase HPLC
with TFA gradient, were prepared as the
trifluoroacetic acid salt:EXAMPLES Example 1 Prepared
as described in Scheme 2, a solution of
7-bromo-quinazoline-2,4-diamine Il (0.69 g, 2.886
mmol) in ethanol (25 ml_) and ethylene glycol dimethyl
ether (25 mL) was mixed with the tetrakis
(triphenylphosphine) palladium(O) (0.71 g, 0.614
mmol), aq. saturated sodium carbonate solution (6.0
mL) and 2,5 -dimethylphenyl boronic acid (0.86 g, 5.73
mmol) at room temperature under nitrogen. The
resultant reaction mixture was heated at 850C for 1 V
hours. The reaction was then cooled, diluted with
water and extracted (3 x 100 mL) with 95:5:0.5
methylene chloride: methanol: aqueous ammonium
hydroxide. The resultant combined organic layers were
dried over anhydrous sodium sulfate, filtered and
concentrated. Flash column chromatography on silica
gel packed in 95:5:0.5 methylene chloride : methanol:
aqueous, ammonium hydroxide. 7-(2,5-dimethylphenyl)-
quinazoline-2,4-diamine (614.2 mg, 80.5%) was obtained
as a light brown solid. 1H NMR (DMSO-d 6, 400 MHz) d
7.99 (d, J = 8.79 Hz, 1H ) , 7.30 (broad s, 2H), 7.1 8
(d, J = 7.81 Hz, 1H), 7.09 (d, J = 7.82, 1H), 7.06
(broad s, 2H), 6.95 (dd, J1 = 1.95, J2 = 8.79, 1H),
6.02 (broad s, 2H), 2.30 (s, 3H), 2.1 9 (s, 3H). A
solution of
7-(2,5-dimethyl-phenyl)-quinazoline-2,4-diamine ( 510
mg, 1.929 mmol) and iodomethane ( 0.1 1 ml, 1.767
mmol) in anhydrous N.N-dimethylformamide (15 mL) at -5
0C was stirred under nitrogen and treated with 60%
sodium hydride in oil dispersion (350 mg, 8.75 mmol)
resulting a mild gas evolution. The resulting mixture
was poured into water and extracted with a 9/1
methylene chloride/methanol solution. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 9:1
methylene chloride/methanol) afforded
7-(2,5-dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine (61 .1 mg, 11.4%) as a pale yellow solid. 1H NMR
(DMSOd 6, 400 MHz) d 7.94 (d, J = 8.79 Hz, 1H ) , 7.91
(broad q, J = 3.91 Hz, . 1 H)1 7.1 8 (d, J = 7.81 Hz,
1H), 7.08 (m, 3H), 6.97 (dd, Ji = 1.95Hz, J2 = 7.82 Hz
1H), 6.1 0 (broad s, 2H), 2.96 (d, J = 3.91 Hz, 3H) 1
2.30 (s, 3H), 2.1 9 (s, 3H). In an analogous manner,
the compounds of Examples 2-29 were obtained as
follows: Example 2 From
7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine
there was produced N4-Methyl-
7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine
as an off-white solid; EI-HRMS m/e calcd for
C16H13F3N4 (M+) 318.1092, found 3 18.1078. Example 3
From
7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine
there was produced N4,N4-
Dimethyl-7-(2-trifluoromethyl-phenyl)-quinazoIine-2,4-
diamine trifluoroacetic acid salt as a white solid;
EI-HRMS m/e calcd for C17H15F3N4 (M+) 332.1249, found
332.1240. Example 4From
7-thiophen-2-yl-quinazoline-2,4-diamine there was
produced N4-Methyl-7-thiophen-
2-yl-quinazoIine-2,4-diamine trifluoroacetic acid salt
as a white solid; EI-HRMS m/e calcd for C13H12N4S (M+)
256.0782, found 256.0790. Example 5 From
7-thiophen-2-yl-quinazoline-2,4-diamine there was
produced N4,N4-Dimethyl-7-
thiophen-2-yl-quinazoline-2,4-diamine trifluoroacetic
acid salt as a white solid; EI-HRMS m/e calcd for
C14H14N4S (M+) 270.0939, found 270.0937. Example 6
Prepared from 7-o-tolyl-quinazoline-2,4-diamine, there
was produced N4-Methyl-7-o-tolylquinazoline-
2,4-diamine as a white solid; EI-HRMS m/e calcd for
C16H16N4 (M+) 264.1375, found 264.1374.Alternatively,
in accordance with Scheme 3 a solution of
7-bromo-quinazoline-2,4-diamine Il (4.02 g, 16.81
mmol) and iodomethane (0.95 mL, 15.26 mmol) in
anhydrous N1Ndimethylformamide (90 mL) at -5 0C was
stirred under nitrogen and treated with 60% sodium
hydride in oil dispersion (3.1 g, 77.50 mmol)
resulting a mild gas evolution. The resulting mixture
was poured into water and extracted with a 9/1
methylene chloride/methanol solution. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 9:1
methylene chloride/methanol) afforded
7-bromo-N4-methyl-quinazoline-2,4-diamine XIII (1 .43
g, 33.6%) as an off-white solid. 1H NMR (DMSO-d 6, 400
MHz) d 7.99 (broad q, J = 3.91 Hz, 1H), 7.84 (d, J =
8.79 Hz, 1H), 7.33 (d, J = 1.96 Hz, 1H), 7.1 5(dd, J1
= 1.96 Hz, J2 = 8.79 Hz, 1H), 6.30 (broad s, 2H), 2.92
(d, J = 4.88 Hz, 3H). 



Alternatively,
7-bromo-N4-methyl-quinazoline-2,4-diamine IX was
prepared as described as described in Scheme 3. A 2-L
3-neck RBF equipped as above was charged with
2-Amino-7-bromo-quinazolin-4-ol V (72 g, 300 mmol),
chloromethylene-dimethyliminium chloride (1 17.6 g,
900 mmol) and , dry CHCI3 (900 mL), and refluxed for
25 h. The dark orange mixture was concentrated in
vacuo to dryness, then added 1.5 M KH2PO4 (600 mL)
that had been adjusted to pH 6 with 85% phosphoric
acid. After addition, the pH of the solution was ~3,
and it was stirred for 2 h at RT. TLC analysis of the
mixture still showed considerable intermediate, so the
mixture was warmed to 60 0C for 2 h, and then allowed
to stir at room temperature overnight. The mixture was
brought to pH 6 with a saturated aqueous NaHCO3
solution and the solids were collected by filtration,
and then rinsed with water. The damp solid was
combined with THF (400 mL) and 40% methylamine (200
mL) in water, and stirred at Room temperature for 1 h.
Initially, the solids mostly went into solution, then
the reaction rapidly thickened. The resultant reaction
was warmed the mixture to 60 0C for 2 h. Thereaction
was then concentrated in vacuo to a dry slurry, and
collected the solids by filtration. The solids were
boiled with 600 mL of acetone/methanol mixture and the
solids were collected by filtration. The filtrate was
concentrated in vacuo to dryness. The residue (-70 g)
was dissolved in THF and added 87 g of Silica Gel 60
(230-400 mesh), then concentrated in vacuo to dryness.
The residue was slurried with CH2CI2 and applied to
the top of a column of 517 g of Silica Gel 60 (230-400
mesh) packed in CH2CI2. The column was eluted with
methylene chloride followed by 10%, 20%, 25%, 40%
methylene chloride in THF containing 1% NEt3 affording
7-bromo-N4-methyl-quinazoline-2,4- diamine XIII (35.44
g, 46.7%) as an white solid. 1H NMR (DMSOd 6, 400 MHz)
d 7.99 (broad q, J = 3.91 Hz, 1H), 7.84 (d, J = 8.79
Hz, 1H), 7.33 (d, J = 1.96 Hz, 1H), 7.15(dd, J1 = 1.96
Hz, J2 = 8.79 Hz, 1H), 6.30 (broad s, 2H), 2.92 (d, J
= 4.88 Hz, 3H). A mixture of
7-bromo-N4-methyl-quinazoline-2,4-diamine XIII (4.35
g, 17.19 mmol), ethanol (80 mL), ethylene glycol
dimethyl ether (80 mL),
tetrakis(triphenylphoshpine)palladium(0) (4.37 g,
3.782 mmol), aq. sat. sodium carbonate solution (30
mL) and 2-tolylboronic acid (4.09 g, 30.08 mmol) was
heated at reflux for 2 hours. The resultant reaction
mixture was then cooled, diluted with water, extracted
90:10:1 methylene chloride: methanol: ammonium
hydroxide (3 x 200 mL). The combined Organic layers
were dried over anhydrous sodium sulfate, filtered,
added silica gel (5 gm), and concentrated. Flash
column chromatography on silica gel packed with
95:5:0.5 methylene chloride: methanol: ammonium
hydroxide and eluted with same to yield N4-
methyl-7-o-tolyl-quinazoline-2,4-diamine (3.54 g,
77.9%) as an off white foam. 1H NMR (DMSOd 6, 400 MHz)
d 7.95 (d, J = 8.79 Hz, 1 H ) , 7.93(broad q, J =
4.89, 1 H), 7.27 (m, 4 H), 7.08 (d, J = 1.95 Hz, 1H),
6.99 (dd, J1= 1.95 Hz, J2 = 7.82 Hz, 1H), 6.1 4 (broad
s, 2H), 2.96 (d, J = 4.88 Hz, 3H), 2.25 (s, 3H).
Example 7 From 7-o-tolyl-quinazoline-2,4-diamine there
was produced N4,N4-Dimethyl-7-o-tolylquinazoline-
2,4-diamine trifluoroacetic acid salt as a white
solid; EI-HRMS m/e calcd for C17H18N4 (M+) 278.1531 ,
found 278.1531 .Example 8 From
7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine as
an off-white solid; EI-HRMS m/e calcd for C17H18N4
(M+) 278.1 531 , found 278.1528. Example 9 From
7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dimethyl-phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamin
e as a white solid; EI-HRMS m/e calcd for C18H20N4
(M+) 292.1 688, found 292.1 692. Example 10From
7-o-tolyl-quinazoIine-2 !4-diamine there was produced
N4-Ethyl-7-o-tolyl-quinazoline- 2,4-diamine
trifluoroacetic acid salt as an off-white solid;
EI-HRMS m/e calcd for C17H18N4 (M+) 278.1 531 , found
278.1 531 . Example 11 From
7-o-tolyl-quinazoline-2,4-diamine there was produced
N4,N4-Diethyl-7-o-tolylquinazoline- 2,4-diamine
trifluoroacetic acid salt as an off-white solid;
EI-HRMS m/e calcd for C19H22N4 (M+) 306.1 844, found
306.1838. Example 12 From
7-otolyl-quinazoline-2,4-diamine there was produced
N4-Propyl-7-o-tolylquinazoline- 2,4-diamine
trifluoroacetic acid salt as an off-white solid;
EI-HRMS m/e calcd for C18H20N4 (M+) 292.1 688, found
292.1 681 . Example 13From
7-o-tolyl-quinazoline-2,4-diamine there was produced
N4,N4-Dipropyl-7-o-tolylquinazoline- 2,4-diamine
trifluoroacetic acid salt as a tan solid; EI-HRMS m/e
calcd for C2 1H26N4 (M+) 334.21 57, found 334.2150.
Example 14 From
7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dimethyl-phenyl)-N4-ethyl-quinazo!ine-2,4-diamine
trifluoroacetic acid salt as a white solid; EI-HRMS
m/e calcd for C18H20N4 (M+) 292.1 688, found 292.1 691
. Example 15From
7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dimethyl-phenyl)-N4,N4-diethyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a white solid; El-HRMS
m/e calcd for C20H24N4 (M+) 320.2001 , found 320.2007.
Example 16 From
7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
DimethyI-phenyl)-N4-propyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a white solid; EI-HRMS
m/e calcd for C19H22N4 (M+) 306.1 844, found 306.1838.
Example 17 From
7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dimethyl-phenyl)-N4,N4-dipropyl-quinazoline-2,4-diamin
e trifluoroacetic acid salt as a white solid; EI-HRMS
m/e calcd for C22H28N4 (M+) 348.2314, found 348.2317.
Example 18From
7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine there was
produced N4,N4-Dimethyl-
7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine as an
off-white solid; EI-HRMS m/e calcd for C22H20N4O (M+)
356.1 639, found 356.1 637. Example 19 From
7-(2,6-Difluoro-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-Difluorophenyl)-
N4,N4-dimethyl-quinazoline-2,4-diamine as a light
yellow solid; EI-HRMS m/e calcd for C16H14F2N4 (M+)
300.1 186, found 300.1 185. Example 20 From
7-(2-Ethyl-phenyl)-quinazoline-2,4-diamine there was
produced 7-(2-Ethyl-phenyl)-
N4-methyl-quinazoline-2,4-diamine as an off-white
solid; EI-HRMS m/e calcd for C1 H18N4 (M+) 278.1 531 ,
found 278.1 530. Example 21From
7-(2,6-Dimethoxy-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine as
a tan solid; EI-HRMS m/e calcd for C17H18N4O2 (M+) 3
10.1 430, found 3 10.1 429. Example 22 Prepared as
described in Scheme 6, by utilizing Stille coupling,
from N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine and 4-lodo-1
,3,5-trimethyl-1 H-pyrazole: N4- Methyl-7-(1
,3,5-trimethyl-1H-pyrazol-4-yl)-quinazoline-2,4-diamin
e as an off-white solid; LRMS for C15H18N6 (M+ H)+ at
m/z = 283. Example 23 From
7-(2,6-DifIuoro-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-Difluorophenyl)-
N4-methyl-quinazoline-2,4-diamine as a pale yellow
solid; EI-HRMS m/e calcd for C15H12F2N4 (M+) 286.1
030, found 286.1034. Example 24From
7-(2,6-Dichloro-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2,6-
Dichloro-phenyl)-N4-methyl-quinazoiine-2,4-diamine as
a pale yellow solid; EI-HRMS m/e calcd for C15H12CI2N4
(M+) 3 18.0439, found 3 18.0436. Example 25 From
7-(2-lsopropyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2-lsopropylphenyl)-
N4-methyl-quinazoIine-2,4-diamine as an off-white
solid; EI-HRMS m/e calcd for C18H20N4 (M+) 292.1688,
found 292.1689. Example 26 From
7-(2-lsopropyl-phenyl)-quinazoline-2,4-diamine there
was produced 7-(2-lsopropylphenyl)-
N4,N4-dimethyl-quinazoline-2,4-diamine as an off-white
solid; EI-HRMS m/e calcd for C19H22N4 (M+) 306.1844,
found 306.1845. Example 27From
7-(2-Ethyl-phenyl)-quinazoline-2,4-diamine there was
produced 7-(2-Ethyl-phenyl)-
N4,N4-dimethyl-quinazoline-2,4-diamine as a light
yellow solid; EI-HRMS m/e calcd for C18H20N4 (M+)
292.1 688, found 292.1 680. Example 28 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-Bromo-phenyl boronic acid: 7-(2-
bromo-phenyl)-N4-methyl-quinazoline-2,4-diamine as an
off-white solid; El- LRMS for C15H13BrN4 (M+H)+ at m/z
= 330. From 7-bromo-N4-methyl-quinazoline-2,4-diamine
and 2-phenyl boronic acid there was produced:
N4-Methyl-7-phenyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a white solid; EI-HRMS
m/e calcd for C15H14N4 (M+) 250.1218, found
250.1215.Example 30 From
7-bromo-N4-methy!-quinazoline-2,4-diamine and
2-Bromo-phenyl boronic acid: 7-
(2'-Bromo-biphenyl-2-yl)-4-methyl-quinazoline-2,4-diam
ine as an off-white solid; El- LRMS for C2IH17BrN4
(M+H)+ at m/z = 406. 



Example 3 1 A 2-L 3-neck round bottom flask equipped
as above was charged with 2-Amino-7-bromoquinazolin-
4-ol V (72 g, 300 mmol), prepared as described in
scheme 3, chloromethylene-dimethyliminium chloride ( 1
17.6 g, 900 mmol) and , dry CHCI3 (900 ml_), and
refluxed for 25 h. The dark orange mixture was
concentrated in vacuo to dryness, then added 1.5 M
KH2PO4 (600 ml_) that had been adjusted to pH 6 with
85% phosphoric acid. After addition, the pH of the
solution was ~3, and it was stirred for 2 h at RT. TLC
analysis of the mixture still showed considerable
intermediate, so the mixture was warmed to 60 0C for 2
h, and then allowed to stir at room temperature
overnight. The mixture was brought to pH 6 with a
saturated aqueous NaHCO3 solution and the solids were
collected by filtration, and then rinsed with water.
The damp solid was combined with THF (400mL) and 40%
methylamine (200 mL) in water, and stirred at Room
temperature for 1 h. Initially, the solids mostly went
into solution, and then the reaction rapidly
thickened. The resultant reaction was warmed the
mixture to 60 0C for 2 h. The reaction was then
concentrated in vacuoio a dry slurry, and collected
the solids by filtration. The solids were boiled with
600 mL of acetone/methanol mixture and the solids were
collected by filtration. The filtrate was concentrated
in vacuo to dryness. The residue (-70 g) was dissolved
in THF and added 87 g of Silica Gel 60 (230-400 mesh),
then concentrated in vacuo to dryness. The residue was
slurried with CH2CI2 and applied to the top of a
column of 517 g of Silica Gel 60 (230-400 mesh) packed
in CH2CI2. The column was eluted with methylene
chloride followed by 10%, 20%, 25%, 40% methylene
chloride in THF containing 1% triethylamine affording
7-bromo-N4-methyI-quinazoline-2,4-diamine XIlI (35.44
g, 46.7%) as an white solid. 1H NMR (DMSOd 6, 400 MHz)
d 7.99 (broad q, J = 3.91 Hz, 1H), 7.84 (d, J = 8.79
Hz, 1H), 7.33 (d, J = 1.96 Hz, 1H), 7.1 5(dd, Ji =
1.96 Hz, J2 = 8.79 Hz, 1H), 6.30 (broad s, 2H), 2.92
(d, J = 4.88 Hz1 3H). A mixture of
7-bromo-N4-methyl-quinazoline-2,4-diamine XHI (0.300
g, 1.1 86 mmol), ethanol (20 mL), ethylene glycol
dimethyl ether (20 mL), tetrakis(triphenylphoshpine)
palladium(O) (0.293 g, 0.254 mmol), aq. sat. sodium
carbonate solution (3 mL) and 2- Ethoxy-phenyl boronic
acid (0.3937 g, 2.372 mmol) was heated at reflux for 2
hours. The resultant reaction mixture was then cooled,
diluted with water, extracted 90:10:1 methylene
chloride: methanol: ammonium hydroxide (3 x 200 mL).
The combined Organic layers were dried over anhydrous
sodium sulfate, filtered, added silica gel (5 gm), and
concentrated. Flash column chromatography on silica
gel packed with 95:5:0.5 methylene chloride: methanol:
ammonium hydroxide and eluted with same to yield
N4-methyI-7-otolyl- quinazoline-2,4-diamine (0.100 g,
28.7%) as an off white foam. EI-HRMS m/e calcd for
C17H18N4O (M+) 294.1481 , found 294.1483. In an
analogous manner as described in Scheme 3 and example
3 1, the following examples were obtained: Example
32From 7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-Methoxy-phenyI boronic acid there was produced
7-(2-Methoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine
as an offwhite solid; EI-HRMS m/e calcd for C16H16N4O
(M+) 280.1324, found 280.1329. Example 33 From
2-[2-Arnino-7-bromo-quinazolin-4-ylamino]-ethanol and
2-ethylsulfanyl-phenyl boronic acid:
2-[2-Amino-7-(2-ethylsulfanyl-phenyl)-quinazolin-4-yla
mino]-ethanol as an off-white solid; El-HRMS m/e calcd
for C18H20N4OS (M+) 340.1358, found 340.1355. Example
34 From 7-bromo-N4,N4-dimethyI-quinazoline-2,4-diamine
and 2,3,5,6-tetramethyl-phenyl boronic acid there was
produced
N4,N4-Dimethyl-7-(2,3,5,6-tetramethyI-phenyl)-
quinazoline-2,4-diamine as an off-white solid; EI-HRMS
m/e calcd for C2oH24N4 (M+) 320.2001 , found 320.1
996.Example 35 From
7-bromo-N4-methyI-quinazoline-2,4-diamine and
2-phenoxy-phenyl boronic acid there was produced
N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine
as an offwhite solid; EI-HRMS m/e calcd for C2 1H18N4O
(M+) 342.1481 , found 342.1476. Example 36 From
2-[2-Amino-7-bromo-quinazolin-4-yIamino]-ethanol and
2,6-dimethyl-phenyl boronic acid : there was produced
2-[2-Amino-7-(2,6-dimethyl-phenyl)-quinazolin-4-ylamin
o]- ethanol as a tan solid; (ES)+-HRMS m/e calcd for
C18H20N4O (M+H)+ 309.1710, found 309.1714. Example
37From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2-phenoxy-phenyI boronic acid: there was produced
2-[2-Amino-7-(2-phenoxy-phenyl)-quinazolin-4-ylamino]-
ethanol as an off-white solid; (ES)+-HRMS m/e calcd
for C22H20N4O2 (M+H)+ 373.1659, found 373.1661 .
Example 38 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2,6-dichloro-phenyl boronic acid: there was produced
2-[2-Amino-7-(2,6-dichloro-phenyl)-quinazolin-4-ylamin
o]- ethanol as a light grey solid; (ES)+-HRMS m/e
calcd for C16H14CI2N4O (M+H)+ 349.0618, found 349.061
9. Example 39 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2,6-difluoro-phenyl boronic acid: there was produced
2-[2-Amino-7-(2
!6-difluoro-phenyl)-quinazoIin-4-ylamino]-ethanol as
an off white solid; EI-HRMS m/e calcd for C16H14F2N4O
(M+) 316.1 136, found 3 16.1 12 1. Example 40From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanoI and
2,5-difluoro-phenyl boronic acid: there was produced
2-[2-Amino-7-(2,5-difluoro-phenyl)-quinazolin-4-ylamin
o]-ethanol as an off-white solid; EI-HRMS m/e calcd
for Ci 6H14F2N4O (M+) 316.1 136, found 316.1 134.
Example 41 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2-fluoro-phenyl boronic acid: there was produced
2-[2-Amino-7-(2-fluoro-phenyl)-quinazolin-4-ylamino]-e
thanoI as an off-white solid; EI-HRMS m/e calcd for
C16H15FN4O (M+) 298.1229, found 298.1227. Example 42
From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol
and 2,3-dichloro-phenyl boronic acid: there was
produced
2-[2-Amino-7-(2,3-dichloro-phenyI)-quinazolin-4-ylamin
o]- ethanol as an off-white solid; EI-HRMS m/e calcd
for C16Hi4CI2N4O (M+) 348.0545, found 348.0543.Example
43 From
2-[2-Amino-7-bromo-quinazolin-4-yIamino]-ethanol and
o-tolyl boronic acid: there was produced
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-ethanol as
a light brown solid; EI-HRMS m/e calcd for C17H18N4O
(M+) 294.1481 , found 294.1485. Example 44 From
N4-methyl-quinazoline-2,4-diamine and
2-fluoro-6-methoxyphenylboronic acid: 7-(2-
Fluoro-6-methoxy-phenyl)-N4-methyl-quinazoline-2,4-dia
mine as a white powder; LRMS for C16H15FN4O (M+H)+ at
m/z = 299. Example 45From
1-[2-Amino-7-bromo-quinazolin-4-ylamino]- propan-2-ol
and o-tolyl boronic acid there was produced
1-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-2-ol
as an offwhite solid; (ES)+-HRMS m/e calcd for Ci
8H20N4O (M+H)+ 309.1710, found 309.1713. Example 46
From From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-
propan-1-ol and o-tolyl boronic acid:
3-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol
as an orange solid; (ES)+- HRMS m/e calcd for
C18H20N4O (M+H)+ 309.1710, found 309.1712. Example 47
From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-1-oI
and o-tolyl boronic acid: there was produced
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-oI
as an offwhite solid; (ES)+-HRMS m/e calcd for
C18H20N4O (M+H)+ 309.1710, found 309.1714. Example
48From N4-[2-Amino-ethyl]- 7-bromo-quinazolin-2,
4-diamine and o-tolyl boronic acid: there was produced
N4-(2-Amino-ethyl)-7-o-tolyl-quinazoIine-2,4-diamine
as a white solid; (ES)+-HRMS m/e calcd for C17H19N5
(M+H)+ 294.1 7 13, found 294.1 7 13. Example 49 From
7-bromo-N4-methyl-quinazoline-2, 4-diamine and
3-methyl alcohol-phenyl boronic acid: there was
produced
[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-met
hanol trifluoroacetic acid salt as a white solid;
(ES)+-HRMS m/e calcd for C16Hi 6N4O (M+H)+ 281 .1397,
found 281 .1401 . Example 50From
7-bromo-N4-methyl-quinazoiine-2,4-diamine and
5-lsopropyl-2-methoxy-phenyl boronic acid: there was
produced
7-(5-lsopropyl-2-methoxy-phenyl)-N4-methylquinazoIine-
2,4-diamine trifluoroacetic acid salt as a light brown
solid; (ES)+-HRMS m/e calcd for C19H22N4O (M+H)+
323.1867, found 323.1 870. Example 5 1 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3-Isopropyl-phenyl boronic acid: there was produced
7-(3-lsopropyl-phenyl)-N4-methyl-quinazoline-2,4-diami
ne trifluoroacetic acid salt as a light grey solid;
(ES)+-HRMS m/e calcd for Ci 8H20N4 (M+H)+ 293.1761 ,
found 293.1765. Example 52 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3,5-Dichloro-phenyl boronic acid:
7-(3,5-Dichloro-phenyI)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt as a light grey solid;
(ES)+-HRMS m/e calcd for C15H12CI2N4 (M+H)+ 319.0512,
found 319.0514. Example 53From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-Chloro-phenyl boronic acid: there was produced
7-(2-Chloro-phenyl)-N4-methyl-quinazoIine-2,4-diamine
trifluoroacetic acid salt as a white solid; (ES)+-HRMS
m/e calcd for C15H13CIN4 (M+H)+ 285.0902, found 



285.0906. From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
2,5-Dichloro-phenyl boronic acid: there was produced
7-(2,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt as a white solid;
(ES)+-HRMS m/e calcd for C15Hi 2CI2N4 (M+H)+ 319.0512,
found 319.0514. Example 55 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3-phenyl-phenyl boronic acid: there was produced
7-Biphenyl-3-yl-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a white solid; (ES)+-HRMS
m/e calcd for C2 1H18N4 (M+H)+ 327.1 604, found
327.1607.Example 56 From
7-bromo-N4-methyI-quinazoline-2,4-diamine and
2,3-Dichloro-phenyi boronic acid: there was produced
7-(2,3-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt as a tan solid;
(ES)+-HRMS m/e calcd for Ci 5H12CI2N4 (M+H)+ 3
19.0512, found 3 19.0514. Example 57 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2-trifluoromethyl-phenyl boronic acid: there was
produced
2-[2-Amino-7-(2-trifluoromethyl-phenyl)-quinazolin-4-
ylamino]-ethanol as an off-white solid; (ES)+-HRMS m/e
calcd for Ci7H15F3N4O (M+H)+ 349.1271 , found
349.1273. Example 58From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-methylsulfanyl-phenyl boronic acid: there was
produced
N4-Methyl-7-(2-methylsulfanyl-phenyl)-quinazoline-2,4-
diamine as a white solid; (ES)+-HRMS m/e calcd for
C16H16N4S (M+H)+ 297.1 169, found 297.1 168. Example
59 From 7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-phenyl-phenyl boronic acid: there was produced
7-Biphenyl-2-yl-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as an orange solid;
(ES)+-HRMS m/e calcd for C2 1H18N4 (M+H)+ 327.1604,
found 327.1607. Example 60 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3-methylsulfanyl-phenyl boronic acid: there was
produced
N4-Methyl-7-(3-methylsulfanyl-phenyl)-quinazoline-2,4-
diamine trifluoroacetic acid salt as an off-white
solid; (ES)+-HRMS m/e calcd for C16H16N4S (M+H)+ 297.1
169, found 297.1 171 . Example 61From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
4-methylsulfanyl-phenyl boronic acid: there was
produced
N4-Methyl-7-(4-methylsulfanyl-phenyl)-quinazoline-2,4-
diamine trifluoroacetic acid salt as a white solid;
(ES)+-HRMS m/e calcd for Ci 6H-I6N4S (M+H)+ 297.1 169,
found 297.1173. Example 62 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3-Ethoxy-phenyl boronic acid: there was produced
7-(3-Ethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a white solid; (ES)+-HRMS
m/e calcd for C17H18N4O (M+H)+ 295.1554, found
295.1557. Example 63 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3-cyano-phenyl boronic acid: there was produced
3-(2-Amino-4-methylamino-quinazolin-7-yI)-benzonitrile
trifluoroacetic acid salt as a white solid; (ES)+-HRMS
m/e calcd for C16H13N5 (M+H)+ 276.1244, found
276.1247.Example 64 From
7-bromo-N4-methyl-quinazpline-2,4-diamine and 3-
acetamide-phenyl boronic acid: there was produced
N-[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-a
cetamide trifluoroacetic acid salt as an off-white
solid; (ES)+-HRMS m/e calcd for Ci 7H17N5O (M+H)+
308.1506, found 308.1507. Example 65 From
7-Bromo-N4-methyl-quinazoline-2,4-diamine)and
2-formyIphenylboronic: there was produced
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde
as a light yellow solid; LRMS for C16H14N4O (M+H)+ at
m/z = 279. Example 66From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
3,5-Dimethyl-isoxazol-4-yl boronic acid: there was
produced
7-(3,5-Dimethyl-isoxazol-4-yl)-N4-methyl-quinazoIine-2
,4- diamine as an off-white solid; EI-HRMS m/e calcd
for C14H15N5O (M+) 269.1277, found 269.1269. Example
67 From 7-bromo-N4-methyI-quinazoline-2,4-diamine:
there was produced N-[3-(2-Amino-4-
methylamino-quinazolin-7-yl)-phenyl]-methanesulfonamid
e trifluoroacetic acid salt as a white powder;
(ES)+-HRMS m/e calcd for C16H17N5O2S (M+H)+ 344.1 174,
found 344.1 176. Example 68 From,
7-bromo-N4-methyl-quinazoline-2,4-diamine and
4-ethylsulfanyl-phenyl boronic acid:
7-(4-EthylsulfanyI-phenyl)-N4-methyl-quinazoline-2,4-d
iamine trifluoroacetic acid salt as an off-white
powder; (ES)+-HRMS m/e calcd for C17Hi 8N4S (M+H)+ 311
.1325, found 3 11.1326. Example 69From
7-bromo-N4-methyl-quinazoline-2,4-ciiamine and
4-Fluoro-2-methyl-phenyl boronic acid: there was
produced
7-(4-Fluoro-2-methyl-phenyl)-N4-methyl-quinazoline-2,4
- diamine as a white powder; (ES)+-HRMS m/e calcd for
Ci6H15FN4 (M+H)+ 283.1354, found 283.1356. From
7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-benzonitrile boronic acid: there was produced
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile
as a light yellow solid; EI-HRMS m/e calcd for Ci
6H13N5 (M+) 275.1 171 , found 275.1 170. Example 7 1
From oxidation of any conventional methods e.g. For
general review of oxidation of thioethers to
sulphoxide and sulphones, see Smith, M.; March, J.;
Advanced Organic Chemistry, Wiley-lnterscience: NY,
2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of
oxidation of an alkyl thio substituent to the
corresponding sulfoxide group can be utilized to
effect this conversion of
N4-Methyl7-(2-methylsulfanyl-phenyl)-quinazoline-2,4-d
iamine: there was produced 7-(2-
Methanesulfinyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine as a white solid; (ES)+-HRMS m/e calcd for
C16H16N4OS (M+H)+ 3 13.1 118, found 313.1 121 .
Example 72 From oxidation of any conventional methods
e.g. For general review of oxidation of thioethers to
sulphoxide and sulphones, see Smith, M.; March, J.;
Advanced Organic Chemistry, Wiley-lnterscience: NY,
2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of
oxidation of an alkyl thio substituent to the
corresponding sulfone group can be utilized to effect
this conversion of 7-(2-
Methanesulfinyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine: there was produced 7-(2-
Methanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4-diam
ine as a light yellow solid; (ES)+- HRMS m/e calcd for
C16H16N4O2S (M+H)+ 329.1 067, found 329.1 070. Example
73 From
1-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-2-ol
and 2, 6 dimethyl-phenyl boronic acid: there was
2,6-dimethyl-phenyl)-quinazolin-4-ylamino]-propan-2-ol
trifluoroacetic acid salt as an off-white solid;
(ES)+-HRMS m/e calcd for C-I gH2 N4O (M+H)+ 323.1 867,
found 323.1 869. Example 74From
1-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-2-ol
and 2, 6 dichloro-phenyl boronic acid: there was
produced
1-[2-Amino-7-(2,6-dichloro-phenyl)-quinazolin-4-
ylamino]-propan-2-ol trifluoroacetic acid salt as an
off-white solid; (ES)+-HRMS m/e calcd for C17H16CI2N4O
(M+H)+ 363.0774, found 363.0777. Example 75 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2-methylsulfanyl-phenyl boronic acid: there was
produced
2-[2-Amino-7-(2-methylsulfanyl-phenyl)-quinazolin-4-
ylaminoj-ethanol as an off-white solid; (ES)+-HRMS m/e
calcd for C17H18N4OS (M+H)+ 327.1274, found 327.1277.
Example 76From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2-benzonitrile boronic acid: there was produced
2-[2-Amino-4-(2-hydroxy-ethylamino)-quinazolin-7-yl]-b
enzonitrile as an off-white solid; (ES)+-HRMS m/e
calcd for C17H15N5O (M+H)+ 306.1350, found 306.1353.
Example 77 From oxidation of any conventional methods
e.g. For general review of oxidation of thioethers to
sulphoxide and sulphones, see Smith, M.; March, J.;
Advanced Organic Chemistry, Wiley-lnterscience: NY,
2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of
oxidation of an alkyl thio substituent to the
corresponding sulfone group can be utilized to effect
this conversion of 2-[2-Amino-
7-(2-methanesulfinyl-phenyl)-quinazolin-4-ylamino]-eth
anol (example 78): there was produced
2-[2-Amino-7-(2-methanesulfonyl-phenyl)-quinazolin-4-y
lamino]-ethanol as an off-white solid; EI-HRMS m/e
calcd for C17H1 N4O3S (M+) 358.1 100, found 358.1 108.
Example 78 From oxidation of any conventional methods
e.g. For general review of oxidation of thioethers to
sulphoxide and sulphones, see Smith, M.; March, J.;
Advanced Organic Chemistry, Wiley-lnterscience: NY,
2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of
oxidation of an alkyl thio substituent to the
corresponding sulphoxide group can be utilized to
effect this conversion of
2-[2-Amino-7-(2-methylsulfanyl-phenyl)-quinazolin-4-yl
amino]-ethanol (example 58): there was 



produced
2-[2-Amino-7-(2-methanesulfinyl-phenyl)-quinazolin-4-y
lamino]-ethanol as an off-white solid; EI-HRMS m/e
calcd for C17H18N4O2S (M+) 342.1 150, found 342.1 140.
Example 79 Cyano substituent can then be converted to
cyano-hydroxyimino substituent. Any conventional
method for converting a cyano substituent to
cyano-hydroxyimino substituent can be utilized to
effect this conversion as described in Hill, J., In
Comprehensive Heterocyclic Chemistry, Vol. 6; Potts,
K. T., Ed.; Pergamon : Oxford, 1984, 427 and the
references cited in it. The above example was made
from 2-[2-Amino-4-(2-hydroxyethylamino)-
quinazolin-7-yl]-benzonitrile (example 70): there was
produced 2-(2-Amino-4-
methylamino-quinazolin-7-yl)-N-hydroxy-benzamidine as
a white solid; EI-HRMS m/e calcd for C16H16N6O (M-H)+
307.1307, found 307.1305. Example 80 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanoI and
2- methane sulfonamide phenyl boronic acid: there was
produced N-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
phenylj-methanesulfonamide as a light yellow solid;
EI-HRMS m/e calcd for Ci 6Hi 7N5O2S (M+) 343.1 103,
found 343.1 111. Example
817-bromo-N4,N4-dimethyl-quinazoIine-2,4-diamine From
2-[2-Amino-7-bromo-quinazolin-4- ylamino]-ethanol and
2-ethylsulfanyl-phenyl boronic acid:
7-(2-Ethylsulfanyl-phenyl)-N4-
methyl-quinazoline-2,4-diamine as an off-white powder;
EI-HRMS m/e calcd for Ci7Hi 8N4S (M+) 310.1252, found
310.1257. Example 82 From oxidation of any
conventional methods e.g. For general review of
oxidation of thioethers to sulphoxide and sulphones,
see Smith, M.; March, J.; Advanced Organic Chemistry,
Wiley-lnterscience: NY, 2001, pp. 1541-1542 and the
references cited in it. Appropriate methods described
in above reference of oxidation of an alkyl thio
substituent to the corresponding sulfone group can be
utilized to effect this conversion of 7-(2-
EthylsuIfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamin
e (example 81): there was produced
7-(2-Ethanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4-
diamine as a white solid; LRMS for Ci7H18N4O2S (M+H)+
at m/z = 343. Example 83A mixture of
7-(2,6-difluorophenyl)-N4-methyl-quinazoline-2,4-diami
ne (example 23) (0.33 g , 1.153 mmol) , anhydrous
potassium carbonate (800.0 mg, 5.788 mmol), 1-
benzylpiperazine ( 1 .1 g, 6.241 mmol) and
1-methyl-2-pyrrolidinone (5 ml_) was heated in a thick
walled sealed tube at 2000C for 3 days. The resultant
reaction mixture was then cooled, diluted with water
and extracted with 95:5:0.5 methylene chloride:
methanol: aqueous ammonium hydroxide ( 3 x 100 ml_)/
The combined organic layers were dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude
material was purified by Biotage chromatography with
with 95:5:0.5 methylene chloride: methanol: aqueous
ammonium hydroxide, followed by reverse phase HPLC
with subsequent neutralization of the trifluoroacetic
acid salt to the free base to obtain
7-[2-(4-Benzylpiperazin-
1-yl)-6-fluoro-phenyl]-N4-methyl-quinazoline-2,4-diami
ne (81 .8 mg, 16.0%) as an off white solid. 1H NMR
(DMSOd 6, 400 MHz) d 7.95 (d, J = 8.78 Hz, 1H ) , 7.91
(broad q, 1H), 7.27 (m, 7H), 7.1 0 (d, J = 7.82 Hz,
1H), 6.92(m, 2H), 6.1 6 (broad s, 2H), 3.34 (broad s,
2H), 2.96 (d, J=4.89 Hz, 3H), 2.77 (broad s, 4H), 2.1
9 ( broad s, 4H). Example 84 From
7-(2,6-Fluoro-phenyl)-N4-methyl-quinazoline-2,4-diamin
e (example 23) and pyrrolidine there was produced
7-(2-Fluoro-6-pyrrolidin-1-yl-phenyl)-N4-methylquinazo
line- 2,4-diamine trifluoroacetic acid salt as a light
brown solid; EI-HRMS m/e calcd for C19H20FN5 (M+)
337.1703, found 337.1691 . Example 85From
7-(2-Fluoro-6-trifluoromethyI-phenyl)-N4-methyl-quinaz
oline-2,4-diamine (example 136) and pyrrolidine, there
was produced
N4-Methyl-7-(2-pyrrolidin-1-yl-6-trifluoromethylphenyl
)- quinazoline-2,4-diamine as a light brown powder, 70
mg; LRMS for C20H2OF3N5 (M+H)+ at m/z = 388. Example
86 As described in scheme 6,_A mixture of
7-bromo-N4-methyl-quinazoline-2, 4-diamine (2.5 g,
9.878 mmol), tetrakis (triphenylphosphine)
palladium(O) (2.44 g, 2.1 14 mmol) and hexan-
butylditin (25.7 ml_, 49.39 mmol) in
N,N-dimethylacetamide (15 ml_) was refluxed for 16
hours. The reaction suspension was passed through a
celite pad and the resulting solution was added to
water ( 10 mL) and extracted (3 x 100 ml_) with
methylene chloride:methanol: ammonium hydroxide (9:1
:0.1). The combined organic layers were dried over
anhydrous magnesium sulfate, filtered and
concentrated. Flash column chromatography of the crude
product was carried out with methylene
chloride:methanol:ammonium hydroxide (90:10:1) to give
N4-methyl-7-tributylstannanylquinazoline- 2,4-diamine
(2.6 g, 56.8%) as a light yellow oil. 1H NMR (DMSOd 6,
300 MHZ) d 8.25 ( broad s, 1H), 7.88 (d, J = 8.06 Hz,
1H), 7.35 ( s, 1H), 7.1 7 (d, J = 8.05 Hz, 1H), 6.55
(broad s, 2H), 2.96 (d, J = 4.39 Hz, 3H), 1.50 (m,
6H), 1.29 (m, 6H), 1.07 (m, 6H), 0.84 (t, J = 7.15
Hz19 H). The coupling reaction can be carried out by a
conventional aryl or heteroaromatic coupling partner
utilizing Stille coupling, e.g. Stille et ai, Angew.
Chem. Int. Ed. Engl., 1986, 25, 508.Typical conditions
used to carry out the Stille reaction include the use
of an organostannane as the coupling partner,
palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [ 1
,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll), a salt such as
potassium fluoride or lithium chloride, in a suitable
anhydrous solvent such as THF or DMF or ethylene
glycol for at temperatures ranging from 25 C to 125  C
for 2-1 8 hr A mixture of
N4-methyl-7-tributylstannanyI-quinazoline-2,4-diamine
(800 mg, 1.727 mmol),
1-methylsulfanyl-2-bromo-3-trifluoromethyl-benzene
prepared according to the general procedure detailed
in scheme 5, (543.1 mg, 2.00 mmole), dichlorobis
(triphenylphosphine) palladium(ll) (242.4 mg, 0.345
mmol), tetrahydrofuran (2 ml_) and
N,N-dimethylformamide (2 mL) was placed in a thick
walled vial, sealed and micro waved at 2000C for one
hour. The reaction mixture was then passed through an
ion exchange pad and the resulting solution was added
to water (10 mL) and extracted (3x 100 mL) with
methylene chloride :methanol: ammonium hydroxide
(90:10:1). The combined organic layers were dried over
anhydrous magnesium sulfate, filtered and
concentrated. Two flash column chromatographies of the
crude product were carried out with methylene
chloride: methanol: ammonium hydroxide (90:10:1)
obtained N4-methyl-7-(2-methylsulfanyl-6-
trifluoromethyl-phenyl)-quinazoline-2,4-diamine ( 90
mg, 14.3%) as a white solid. 1H NMR (DMSOd 6, 400 MHz)
d 7.95 (m, 2H), 7.60 (broad s, 3 H), 6.94 (s, 1H),
6.80 (d, J = 8.79 Hz1 1H), 6.17 (broad s, 2H), 2.96
(d, J = 3.91 Hz, 3H), 2.37(s, 3H). In an analogous
manner, as described in scheme 6, there were obtained:
Example 87 2-lodo-3-methylbenzoic acid (2.6 g, 10
mmol) was dissolved in THF (15 mL), followed by slow
addition of 1 M lithium aluminium hydride in THF (10
mL, 10 mmol). The colorless solution turned into light
yellow. Upon the completion of addition, the reaction
was stirred at ambient temperature for 30 min then
quenched with water (50 mL). Ethyl acetate ( 25mL) was
added to the reaction mixture which was filtered and
transferred to a separation funnel. The two layers
were separated and the water layer was further
extracted with ethyl acetate (2 x 100 ml_). The
combined organic layer was dried over sodium sulfate
and concentrated to dryness to obtain
2-iodo-3-methylbenzyl alcohol as off-white solid ( 1
.2 g); 1H NMR (CDCI3, 300 MHz) d 1.92 (broad, 1H),
2.47 (s, 3H) 1 4.71 (s, 2H), 7.15- 7.32 (m, 3H). As
described in Scheme 6, from
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine
and 2-iodo-3-methylbenzyl alcohol:
[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methylphe
nyl]- methanol as a white solid; LRMS for Ci7H18N4O
(M+H)+ at m/z = 295. Example 88 From
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine
and 2-Ethylsulfanyl-6- trifluoromethyl-pheny! iodide
prepared according to general procedure detailed in
Scheme 6 : there was produced
7-(2-Ethylsulfanyl-6-trifluoromethyl-phenyl)-N4-methyl
-quinazoline- 2,4-diamine as an off-white solid;
EI-HRMS m/e calcd for C18H17F3N4S (M+) 378.1 126,
found 378.1 134. Example 89From
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine
and 3-chloro-2-iodotoluene:
7-(2-Chloro-6-methyl-phenyl)-N4-methyl-quinazoline-2,4
-diamine as an off-white solid; LRMS for C16H15CIN4
(M+H)+ at m/z = 299. Example 90 From
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine
and 2,6-dichlorobenzoyl chloride:
7-(2,6-Dichloro-phenyl)-/V*-methyl-quinazoline-2,4-dia
mine trifluoroacetic acid salt were obtained as an off
white solid; LRMS for C-I5H12N4CI2 (M+H)+ at m/z =
320. Example 91 As described in Scheme 4, from
1-bromo-2,3,5-trifluorobenzene and pyrrolidine, there
was produced 1-bromo-3,5-difIuoro-2-(pyrrolidin-1-yl)
benzene and this compound was used in the following
synthesis. As described in Scheme 6, by utilizing
Stille coupling, from 1-bromo-3,5-difluoro-2-
(pyrrolidin-i-yl)benzene and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-
(3,5-difluoro-2-pyrrolidin-1-yl-phenyl)-N4-methyl-quin
azoline-2,4-diamine as a yellow solid; LRMS for
C19H19F2N5 (M+H)+ at m/z = 356. Example 92As described
in Scheme 4, from 1-bromo-2-fiuorobenzene and
2-ethoxyethanol, there 



was produced 1-bromo-2-(2-methoxy-ethoxy) benzene: 1H
NMR D (DMSOd 6, 300 MHz) d 3.32 (s, 3H), 3.67 (m, 2H),
4.14 (m, 2H), 6.87 (ddd, J1 7.3 Hz, J2=7.8 Hz, J3=I .5
Hz, 1H), 7.09 (dd, Hz, J2=8.2 Hz, J3=I .6 Hz, 1H),
7.55 (dd, J1 7.8 Hz, J2=I .6 Hz, 1H). As described in
Scheme 6, by utilizing StNIe coupling from
1-bromo-2-(2-methoxy-ethoxy) benzene and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[2-(2-methoxyethoxy)-
phenyl]-N4-methyl-quinazoline-2,4-diamine as a white
semisolid; LRMS for C18H20N4O2 (M+H)+ at m/z = 325.
Example 93 As described in Scheme 4, from
1-bromo-2-fluorobenzene and 2,2,6,6-tetramethyl-4-
hydroxypiperidine, there was produced
1-bromo-2-(2,2,6,6-tetramethyl-piperidin-4-
yloxy)benzene: 1H NMR (DMSOd 6, 300 MHz) d 1.07 (s,
6H), 1.15 (s, 6H), 1.13-1 .26 (m, 2H), 1.90 (m, 2H),
4.79 (m, 1H), 6.85 (m, 1H), 7.15 (m, 1H), 7.31 (m,
1H), 7.54 (dd, J1=S O Hz, J2=I .6 Hz, 1H). As
described in Scheme 6, by utilizing Stille coupling
from 1-bromo-2-(2,2,6,6-
tetramethyl-piperidin-4-yloxy) benzene and
N4-methyl-7-tributylstannanyI-quinazoline-2,4-
diamine:
N4-methyl-7-[2-(2,2,6,6-tetramethyl-piperidin-4-yloxy)
-phenyl]-quinazoline-2,4- diamine trifluoroacetic acid
salt as a light yellow solid; LRMS for C24H3-I N5O
(M+H) + at m/z = 406.Example 94 By utilizing Stille
coupling, from 1-bromo-2,4,6-triflorobenzene and
N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:N4-Methyl-7-
(2,4,6-trifluoro-phenyl)-quinazoline- 2,4-diamine
trifluoroacetic acid salt as a light yellow solid;
LRMS for C15H -Ii F3N4 (M+H)+ at m/z = 305. Example 95
As described in Scheme 4, from
1-bromo-2,4,6-trifluorobenzene and 2-methoxyethanol,
there was produced
1-bromo-2,4,6-tri(2-methoxy-ethoxy)benzene and this
compound was used in the in next step. As described in
Scheme 6, By utilizing Stille coupling from
1-bromo-2,4,6-tri(2-methoxyethoxy) benzene and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
N4-methyl-7-
[2,4,6-tris-(2-methoxy-ethoxy)-phenyl]-quinazoline-2,4
-diamine trifluoroacetic acid salt as a light yellow
solid; LRMS for C24H32N4O6 (M+H)+ at m/z = 473. By
utilizing Stille coupling, from
1-bromo-2,4,6-tri(2-methoxy-ethoxy)benzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:N4-
Methyl-7-[2,4,6-tris-(2-methoxyethoxy)-
phenyl]-quinazoline-2,4-diamine trifluoroacetic acid
salt as a light yellow solid; LRMS for C24H32N4O6
(M+H)+ at m/z = 473.Example 96 As described in Scheme
4, from 1-bromo-4-chloro-2,3,5,6-tetrafluorobenzene
and 2- methoxyethanol, there was produced
1-bromo-4-chloro-2,3.5,6-tetrakis(2-methoxyethoxy)
benzene and this compound was used in the following
synthesis. As described in Scheme 6, from
1-bromo-4-chloro-2,3,5,6-tetrakis(2-methoxyethoxy)
benzene and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[4-chloro-
2,3,5,6-tetrakis-(2-methoxy-ethoxy)-phenyl]-N4-methyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as a
light yellow oil; LRMS for 27H37CIN4O8 (M+H)+ at m/z =
581 . Example 97 As described in Scheme 4, from
4-chloro-2-fluoro-1-iodoobenzene and 2-methoxyethanol,
there was produced
4-chloro-1-iodo-2-(2-methoxy-ethoxy)benzene: LRMS for
C9H10CIBrO2 (M+H)+ at m/z = 313. As described in
Scheme 6 from
4-chloro-1-iodo-2-(2-methoxy-ethoxy)benzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[4-chloro-2-(2-methoxy-ethoxy)-
phenyl]-N4-methyl-quinazoline-2,4-diamine as a white
solid; LRMS for C18H19CIN4O2 (M+H)+ at m/z =
359.Example 98 As described in Scheme 4, from
4-chloro-2-fluoro-1-iodoobenzene and 4-
hydroxypiperidine, there was produced
(4-chloro-2-iodo-phenyI)piperidin-4-ol: LRMS for CnH
13CIBrNO (M+H)+ at m/z = 338. As described in Scheme
6, from (4-chloro-2-iodo-phenyI)piperidin-4-ol and
N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
5-chloro-phenyl]-piperidin-4-ol as a light yellow
solid; LRMS for C20H22CIN5O (M+H)+ at m/z = 384.
Example 99 2-lodo-3-methylbenzoic acid (2.0 g, 7.6
mmol), EDCI (2.2 g, 11.45 mmol), HOBt ( 1.74 g, 11.45
mmol), DIEA (5.3 ml, 30.4 mmol) and ammonium chloride
(0.813 g, 15.2 mmol) were dissolved in DMF (14 mL) and
the mixture was stirred at ambient temperature for 2
h. Water (50 ml) was added to the reaction mixture and
thus formed mixture was stirred for 10 min. The white
precipitate was collected, washed with water and
diethyl ether and dried. 2-lodo-3-methylbenzamide ( 1
.80 g) was obtained as a white solid; 1H NMR (DMSO-de,
300 MHz) d 2.41 (s, 3H), 7.06 (m, 1H), 7.23-7.37 (m,
2H), 7.47 (broad, 1H)1 7.76 (broad, 1H).As described
in Scheme 6, from 2-lodo-3-methyl-benzamide and
N4-methyl-7-
tributylstannanyl-quinazoiine-2,4-diamine:
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-
methyl-benzamide as an off-white powder; LRMS for
C17H17N5O (M+H)+ at m/z = 308. Example 100 From a
coupling reaction of 2-iodo-3-methylbenzoic acid and
N,N-dimethylamine, there was produced
2-iodo-3,N,N-trimethylbenzamide: 1H NMR (DMSOd 6, 300
MHz) d 2.41 (s, 3H), 2.72 (m, 3H), 2.98 (m, 3H), 6.98
(m, 1H)17.32 (m, 2H). As described in Scheme 6, from
2-iodo-3,N,N-trimethylbenzamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-(2-amino-4-methylamino-quinazolin-7-yl)-
3,N,N-trimethyl-benzamide as an off-white powder; LRMS
for CigH2i N5O (M+H)+ at m/z = 336. Example 101
2-iodo-3,N-dimethylbenzamide was obtained from
2-iodo-3-methylbenzoic acid and methylamine; 1H NMR
(DMSO-d 6, 300 MHz) d 2.41 (s, 3H), 2.72 (m, 3H), 7.03
(m, 1H), 7.31 (m, 2H), 8.23 (s, 1H). As described in
Scheme 6, from 2-iodo-3, L/-dimethyIbenzamide and
L/4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,Ndimethyl-
benzamide as a white powder; LRMS for C18Hi 9N5O
(M+H)+ at m/z = 322.Example 102
N-Ethyl-2-iodo-3-methylbenzamide was obtained from the
coupling reaction of 2-iodo-3- methylbenzoic acid and
ethylamine in THF solution. LRMS for Ci 0Hi 2NOBr
(M+H)+ at m/z = 289. As described in Scheme 6, from
N-ethyl-2-iodo-3-methylbenzamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-(2-amino-4-methylamino-quinazolin-7-yl)-Nethyl-
3-methyl-benzamide as a white powder; LRMS for Ci
9H2iN5O (M+H)+ at m/z = 336. Example 103 As described
in Scheme 4, from 4-chloro-2-fluoro-iodobenzene and
ethanol, there was produced
4-choloro-2-ethoxy-iodobenzene and this compound was
used in the following synthesis. As described in
Scheme 6, from 4-choloro-2-ethoxy-iodobenzene and
N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
7-(4-chloro-2-ethoxy-phenyl)-N4-methylquinazoline-
2,4-diamine as a light yellow solid; LRMS for
Ci7Hi7CIN4O (M+H)+ at m/z = 329. Example 104As
described in Scheme 4, from
2,6-difluoro-4-methoxy-bromobenzene and ethanol, there
was produced 2-ethoxy-6-fluoro-4-methoxy-bromobenzene
and this compound was used in the following synthesis.
As described in Scheme 6, from
2-ethoxy-6-fluoro-4-methoxy-bromobenzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-(2-ethoxy-6-fluoro-4-methoxyphenyl)-
N4-methyl-quinazoline-2,4-diamine as a white powder;
LRMS for C18Hi 9FN4O2 (M+H)+ at m/z = 343. Example 105
As described in Scheme 4, from
2-fluoro-4-trifuoromethyl-bromobenzene and ethanol,
there was produced
2-ethoxy-4-trifluoromethyl-bromobenzene and this
compound was used in the following synthesis. As
described in Scheme 6, from
2-ethoxy-4-trifluoromethyl-bromobenzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-(2-ethoxy-4-trifluoromethyl-phenyI)-
N4-methyI-quinazoline-2,4-diamine trifluoroacetic acid
salt as a white powder; LRMS for C18H17F3N4O (M+H)+ at
m/z = 363. Example 106As described in Scheme 4, from
2-fluoro-6-trifluoromethyl-bromobenzene and ethanol,
there was produced
2-ethoxy-6-trifluoromethyl-bromobenzene and this
compound was used in the following synthesis. As
described in Scheme 6, from
2-ethoxy-6-trifluoromethyl-bromobenzene and N4-
methyI-7-tributylstannanyl-quinazoline-2,4-diamine:
7-(2-ethoxy-6-trifluoromethyl-phenyl)-
N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid
salt as a white powder; LRMS for C18Hi 7F3N4O (M+H)+
at m/z = 363. Example 107 From the coupling reaction
of
2-(2-amino-4-methylamino-quinazoIin-7-yl)-3-methylbenz
oic acid and N,N-diethylamine:
2-(2-Amino-4-methylamino-quinazolin-7-yl)-N,Ndiethyl-
3-methyl-benzamide as an off-white powder; LRMS for
C2I H25N5O (M+H)+ at m/z = 364. 



Example 108As described in Scheme 6, from
1-bromo-acetophenone and N4-methyl-7-
tributylstannanyI-quinazoline-2,4-diamine:
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
phenyl]-ethanone as a light yellow powder; LRMS for
C17H16N4O (M+H)+ at m/z = 293. Example 109 As
described in Scheme 6, from 2-(2-bromophenyl) ethanol
and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
phenyl]-ethanol as an off-white powder; LRMS for C17Hi
8N4O (M+H)+ at m/z = 295. Example 110 As described in
Scheme 6, from 2,4-dimethoxy-6-fluoro-bromobenzene and
N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
7-(2-fluoro-4,6-dimethoxy-phenyl)-N4-methylquinazoline
- 2,4-diamine as a white powder; LRMS for Ci 7H17FN4O2
(M+H)+ at m/z = 329. Example 111As described in Scheme
4, from 2-fluoro-6-trifluoromethyl-bromobenzene and 2-
methoxyethanol, there were produced
2-(2-methoxy-ethoxy)-4-trifluoromethyIbromobenzene and
this compound was used in the following synthesis. As
described in Scheme 6, from
2-(2-methoxy-ethoxy)-4-trifluoromethylbromobenzene and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[2-(2-methoxy-ethoxy)-4-
trifluoromethyl-phenyl]-N4-methyl-quinazoline-2,4-diam
ine as a white powder; LRMS for C19H19F3N4O2 (M+H)+ at
m/z = 393. Example 112 As described in Scheme 4, from
2,6-difluoro-4-methoxy-bromobenzene and 2-
methoxyethanol, there was prepared
6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)- bromobenzene
and this compound was used in the following synthesis.
As described in Scheme 6, from
6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)-bromobenzene
and
N4-methyI-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[6-fluoro-4~methoxy-2-(2-
methoxy-ethoxy)-phenyl]-N4-methyl-quinazoline-2,4-diam
ine trifluoroacetic acid salt as a white powder; LRMS
for C19H2 1FN4O3 (M+H)+ at m/z = 373. Example 113From
the coupling reaction of 2-iodo-3-methylbenzoic acid
and N-methyl-N-propylamine, there was produced
2-iodo-3,N-dimethyl-N-propylbenamide as a light yellow
oil; LRMS for C12H16NOI (M+H)+ at m/z = 318. As
described in Scheme 6, from
2-iodo-3,N-dimethyl-N-propylbenamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,Ndimethyl-
N-propyl-benzamide as an off-white powder; LRMS for C-
2 1H25N5O (M+H)+ at m/z = 364. Example 114 As
described in Scheme 4, from
2-fluoro-6-trifluoromethyl-bromobenzene and 2-
aminoethanol, there were produced
2-(2-hydroxy-ethylamino)-6-trifluoromethylbromobenzene
and this compound was used in the following synthesis.
As described in Scheme 6, from
2-(2-hydroxy-ethylamino)-6-trifluoromethylbromobenzene
and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
2-[2-(2-amino-
4-methyIamino-quinazolin-7-yl)-3-trifluoromethyI-pheny
lamino]-ethanol as a light yellow powder; LRMS for
C18H18F3N5O (M+H)+ at m/z = 378. Example 115 As
described in Scheme 6, from
(2-bromo-phenyl)-phenyl-methanone and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
[2-(2-amino-4-methylamino-quinazolin-7-yI)-phenyl]-phe
nyl-methanone as a light yellow powder; LRMS for
C22H18N4O (M+H)+ at m/z 355. Example 116 As described
in Scheme 6, from N-(2-Bromo-phenyl)-acetamide and
N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
N-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
phenyl]-acetamide as a light yellow powder; LRMS for
C17H17N5O (M+H)+ at m/z = 308. Example 117 As
described in Scheme 6, from
1-bromo-2-difluoromethoxy-benzene and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
7-(2-difluoromethoxy-phenyl)-N4-methylquinazoline-
2,4-diamine as a light yellow powder; LRMS for
C16H14F2N4O (M+H)+ at m/z = 317.From the coupling
reaction of 2-iodo-3-methylbenzoic acid and
piperidine, there was produced
(2-iodo-3-methyI-phenyl)-piperidin-1-yl-methanone and
this compound was used in the following synthesis. As
described in Scheme 6, from
(2-iodo-3-methyl-phenyl)-piperidin-1-yl-methanone and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
[2-(2-amino-4-methylaminoquinazolin-
7-yl)-3-methy!-phenyl]-piperidin-1 -yl-methanone as an
off-white powder; LRMS for C22H25N5O (M+H)+ at m/z =
376. Example 119 As described in Scheme 4, from
2-fluoro-6-trifluoromethyl-bromobenzene and 2-
hydroxyethanol, there was prepared
2-(2-hydroxy-ethoxy)-6-trifluoromethylbromobenzene and
this compound was used in the following synthesis. As
described in Scheme 6, from
2-(2-hydroxy-ethoxy)-6-trifluoromethylbromobenzene and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
2-[2-(2-amino-4-methylaminoquinazolin-
7-yl)-3-trifluoromethyl-phenoxy]-ethanol as a white
powder; LRMS for C18H17F3N4O2 (M+H)+ at m/z = 379.
Example 120 Preparation of
2-bromo-N,N-dimethyl-benzenesulfonamide.
2-Bromo-benzenesulfonyl chloride ( 1 g, 3.91 mmol) was
mixed with N,N-dimethylamine (7.8 mL) in THF and
followed by addition of pyridine (5 mL) and DMF ( 3
mL). The mixture was stirred atambient temperature for
2 h. Water (5 ml_) was added to the mixture and the
mixture was extracted with ethyl acetate (3 x 20 ml_).
The combined organic layer was washed with diluted
brine and brine.
2-Bromo-N,N-dimethyl-benzenesulfonamide was obtained
as light yellow solid (0.893 g); LRMS for C8H10NO2Br
(M+H)+ at m/z = 265 As described in Scheme 6, from
2-bromo-N,N-dimethyl-benzenesulfonamide and N4-
methyl-7-tributylstannanyl-quinazoIine-2,4-diamine:2-(
2-aAmino-4-methylaminoquinazolin-
7-yl)-N,N-dimethyl-benzenesulfonamide as a white
solid; LRMS for C17H19N5O2S (M+H)+ at m/z = 358.
Example 121 As described in Scheme 6, from
2-bromo-benzenesulfonamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-(2-amino-4-methylamino-quinazolin-7-yl)-
benzenesulfonamide as a light yellow solid; LRMS for
C15H-I5N5O2S (M+H)+ at m/z = 330. Example 122 As
described in Scheme 4, from 2,2-dimethyl-1
,3-dioxo|ane-4-methanol and 2-fluoro-6-
trifluorobromobenzene:
4-[(2-bromo-3-trifluoromethyl-phenoxy)methyl]-2,2-dime
thyl-1,3- dioxolane; 1H NMR (DMSO-d 6 300 MHz) d 1.41
(s, 3H ) , 1.48 (s, 3H)1 4.01-4.26 (m, 4H), 4.52 (m,
1H), 7.01 (dd, J,=7.6 Hz, J2=I .9 Hz, 1H), 7.30-7.40
(m, 2H).As described in Scheme 6, from
4-[(2-bromo-3-trifluoromethyl-phenoxy)methyl]-2,2-
dimethyl-1 ,3-dioxolane and
N4-methyl-7-tributyIstannanyi-quinazoline-2,4-diamine:
3-[2-
(2-Amino-4-methylamino-quinazolin-7-yl)-3-trifluoromet
hyl-phenoxy]-propane-1 ,2-diol as an off-white solid;
LRMS for C19Hi 9F3N4O3 (M+H)+ at m/z = 409. Example
123 From 2-methoxyethanol and
7-(2-fluoro-6-trifluoromethyl-phenyl)-N4-methyl-quinaz
oline- 2,4-diamine (example 136), 172 mg, 0.512 mmol)
was added. The resulted mixture was heated to 125 0C
in a pressure tube for 16 h. After concentration, the
residue was applied on silica gel chromatography and
the isolated product was further purified by reverse
phase HPLC. The purified product was passed through an
ion exchange column and 7-
[2-(2-Methoxy-ethoxy)-6-trifluoromethyl-phenyl]-N4-met
hyl-quinazoline-2,4-diamine was obtained as an
off-white solid (65.9 mg); LRMS for C19H-I9F3N4O2
(MH-H)+ at m/z = 393. Example 124 As described in
Scheme 4, from 3,5-difluoro-4-methoxy-bromobenzene and
2- methoxyethanol, there was produced
5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)- bromobenzene
and this compound was used in the following synthesis.
As described in Scheme 6, from
5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)-bromobenzene
and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)-phenyl]-N4-
methyl-quina2oline-2,4-diamine as a white solid; LRMS
for C19H2 1FN4O3 (M+H)+ at m/z = 373. Example 125
2-Bromosulfonyl chloride (2.0 g, 7.83 mmol) was
dissolved in anhydrous DMF (5 ml_) and anhydrous
pyridine (5 ml_), followed by addition of ethylamine
in THF (2 M solution, 7.83 mL, 15.66 mmol). The so
formed solution was stirred at ambient temperature for
4 h. Ethyl acetate and 1 N HCI were added to the
mixture. The organic layer was washed with brine and 2
M Na2CO3 and dried over MgSO4. After concentration of
the organic layer, 2- bromo-
L/-ethyl-benzenesulfonamide (0.51 g) was obtained as a
brown solid; LRMS for C8H10BrSNO 2 (M+H) + at m/z =
265. As described in Scheme 6, from 2-bromo-
L/-ethyl-benzenesulfonamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
2-(2-Amino-4-methylamino-quinazoIin-7-yl)-
benzenesulfonamide was obtained as a light yellow
solid; LRMS for C17H19N5O2S (M+H)+ at m/z = 358.
Example 126 2-Bromosulfonyl chloride (2.0 g, 7.83
mmol) was dissolved in anhydrous DMF (5 mL) and
anhydrous pyridine (5 mL), followed by addition of
methylamine in THF (2 M solution, 7.83 mL, 15.66
mmol). The so formed solution was stirred at ambient
temperature for 4 h. Ethyl acetate and 1 N HCI were
added to the mixture. The organic layer was washed
with 



brine and 2 M Na2CO3 and dried over MgSO4. After
concentration of the organic layer,
2-bromo-/V-methyl-benzenesulfonamide ( 1 .70 g) was
obtained as a yellow solid; 1H NMR (CDCI3, 300 MHz) d
2.62 (d, J=5.4 Hz, 3H)15.25 (broad, 1H), 7.47 (m, 2H),
7.75 (dd, Ji=7.6 Hz, J2=I .5 Hz, 1H), 8.14 (dd, J1=7.5
Hz, J2=2.0 Hz, 1H). As described in Scheme 6, from
2-bromo-N-methyl-benzenesulfonamide and N4-methyl-
7-tributylstannanyl-quinazoline-2,4-diamine:
L/-methyl-2-(2-amino-4-methylaminoquinazolin-
7-yl)-benzenesulfonamide was obtained as a light white
solid; m.p. = 316-317 0C; LRMS for C16H17N5O2S (M+H)+
at m/z = 344. Example 127 As described in Scheme 4,
from 2,6-difluoro-bromobenzene and ethylene glycol,
there was produced
6-fluoro-2-(2-hydroxy-ethoxy)-bromobenzene and this
compound was used in the following synthesis. As
described in Scheme 6, from
6-fluoro-2-(2-hydroxy-ethoxy)-bromobenzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
7-[6-fluoro-2-(2-hydroxy-ethoxy)-
phenyl]-N4-methyl-quinazoline -2,4-diamine as a white
solid; LRMS for C17H17FN4O2 (M+H)+ at m/z = 329.
Example 128 As described in Scheme 4, from
2,6-difluoro-bromobenzene and 2,2-dimethyl-1 ,3-
dioxolane-4-methanol, there was produced
2-(2,2-dimethyl-[1 ,3]dioxolan-4-yl-methoxy)-6-
fluoro-bromobenzene and this compound was used in the
following synthesis.As described in Scheme 6, from
2-(2,2-dimethyl-[1
,3]dioxolan-4-ylmethoxy)-6-fluorobromobenzene and
^-methyl^-tributylstannanyl-quinazoline^^-diamine:
7-[2-(2,2- dimethyl-[1
,3]dioxolan-4-ylmethoxy)-6-fluoro-phenyl]-/V
-methyl-quinazoline-2,4-diamine hydrochloride salt as
a white solid; LRMS for C2IH23FN4O3 (M+H)+ at m/z =
399. Example 129 As described in Scheme 4, from
2,6-difluoro-bromobenzene and 2,2-dimethyl-1 ,3-
dioxolane-4-methanol, there was prepared
3-(2-bromo-3-fluoro-phenoxy)-propane-1 ,2-diol and
this compound was used in the following synthesis. As
described in Scheme 6, from
3-(2-bromo-3-fluoro-phenoxy)-propane-1 ,2-diol and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
3-[2-(2-amino-4-methylaminoquinazolin-
7-yl)-3-fluoro-phenoxy]-propane-1 ,2-diol as a light
yellow solid; LRMS for C18H19FN4O3 (M+H)+ at m/z =
359. Example 130 Preparation of
(2-bromo-5-fluoro-phenoxy)-acetic acid methyl ester.
2-Bromo-5-fluorophenol (2.0 g, 10.47 mmol), methyl
2-bromoacetate ( 1 .2 mL, 12.56 mmol) and potassium
carbonate (4.3 g, 31.41 mmol) were suspended in DMF
(20 mL). The mixture was heated to 68 0C for 18 h and
90 0C for 4 h. Water and brine were added to the
reaction mixture. The mixture was extracted with ethyl
acetate twice. The combined organic layer was washed
with dilute brine and brine, dried over sodium sulfate
and concentrated in vacuo.The residue was purified on
silica gel flash chromatography.
(2-Bromo-5-fluoro-phenoxy)- acetic acid methyl ester
was obtained as an off-white solid; 1H NMR (CDCI3, 300
MHz) d 3.82 (s, 3H), 4.70 (s, 2H), 6.55 (dd, J1=IO-O
Hz, J2=2.7 Hz, 1H), 6.64 (dt, J,=8.7 Hz, J2=8.7
Hz1J3=2.7 Hz, 1H), 7.50 (dd, J1= 8.7 Hz, J2=QA Hz,
1H). As described in Scheme 5, from
(2-bromo-5-fluoro-phenoxy)-acetic acid methyl ester
and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
[2-(2-amino-4-methylaminoquinazolin-
7-yl)-5-fluoro-phenoxy]-acetic acid was obtained as an
yellow oil (0.32 g).
[2-(2-Amino-4-methylamino-quinazolin-7-yl)-5-fluoro-ph
enoxy]-acetic acid (0.32 g, 0.93 mmol) was dissolved
in a mixture of THF and dioxane, followed by addition
of excess amount of lithium aluminum hydride. The
resulted mixture was heated to 60 0C for 16 h. The
reaction was cooled, quenched with methanol and
concentrated. The residue was suspended in water and
adjusted to pH=7. The resulted mixture was extracted
with ethyl acetate (95%) and methanol (5%). The
organic layer was washed with brine, dried and
concentrated. The residue was dissolved in methanol
(10%) and dichloromethane (90%), loaded onto an ion
exchange column and eluted with 1.7 N ammonium in
methanol and dichloromethane. Upon concentration, the
residue was purified by reverse phase HPLC.
2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-5-fluoro-
phenoxy]-ethanol was obtained (7.4 mg) as an off-white
power; LRMS for C17H17 FN4O2 (MH-H)+ at m/z = 329.
Example 131 From a coupling reaction of
2-iodo-3-methylbenzoic acid and N,N-dimethylamine,
there was produced 2-iodo-3,N,N-trimethylbenzamide: 1H
NMR (DMSOd 6, 300 MHz) d 2.41 (s, 3H), 2.72 (m, 3H),
2.98 (m, 3H), 6.98 (m, 1H), 7.32 (m, 2H).As described
in Scheme 6, from 2-iodo-3,N,N-trimethylbenzamide and
2-(2-Amino-7-
tributylstannanyl-quinazolin-4-ylamino)-ethanol: there
was produced 2-[2-Amino-4-(2-
hydroxy-ethylamino)-quinazolin-7-yl]-3,N,N-trimethyl-b
enzamide trifluoroacetic acid salt as a white solid;
(ES)+-HRMS m/e calcd for C20H23N5O2 (M+H)+ 366.1925,
found 366.1 929. Example 132 As described in Scheme 6,
from N-(2-bromophenyl)-methanesulfonamide and 2-(2-
Amino-7-tributylstannanyl-quin
.azolin-4-ylamino)-ethanol: there was produced
N-{2-[2-
Amino-4-(2-hydroxy-ethylamino)-quinazolin-7-yl]-phenyl
}-methanesulfonamide trifluoroacetic acid salt as an
off-white solid; (ES)+-HRMS m/e calcd for Ci7H19N5O3S
(M+H)+ 374.1282, found 374.1284. Example 133 In a 25
ml flask,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde
(example 65, 62.3 mg, 0.224 mmol) was dissolved in of
acetonitrile (3 ml_). Sodium chlorite (40.5 mg, 0.448
mmol) and water (3 ml_) were added to above solution,
followed by addition of acetic acid (15 m L, 0.224
mmol). The reaction was stirred at ambient temperature
for 16 h. The reaction mixture was adjusted to pH=1-2
with 1 N HCl. Upon concentration of the mixture, the
residue was purified by silica gel flash
chromatography then reverse phase HPLC.
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzoic acid
trifluoroacetic acid salt were obtained as a white
solid; LRMS for C16H14N4O2 (M+H)+ at m/z = 295.Example
134 lsopropanol (5 mL) was placed in a 25 ml of round
bottom flask, which was cooled in dry
ice-acetonitrile. Ammonium gas was introduced into the
cold solvent for 5 min. Sodium cyanide (0.13 g, 2.5
mmol) was added to above solution. The mixture was
stirred for 5 min and
2-(N4-methyl-2,4-diamino-quinazolin-7-yl)-benzaldehyde
(example 65, 53.4 mg, 0.1 9 mmol) was added, followed
by addition of manganese (IV) oxide (0.38 g, 4.36
mmol). The mixture was then placed in an ice-water
bath and warmed up to ambient temperature gradually.
The reaction mixture was stirred for 16 h and filtered
through a celite plug. Upon concentration of the
filtrate, water was added to the residue. Thus formed
solid was collected and further purified by reverse
phase HPLC. There was obtained 2-(N4-methyl-
2,4-diamino-quinazolin-7-yl)-benzamide as an off-white
solid (44.9 mg, 80%); LRMS for C16H15N5O (M+H)+ at m/z
= 294. Example 135
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzaldehyde
(example 65, 0.13 g, 0.5 mmol) was dissolved in
anhydrous methanol, followed by addition of manganese
(IV) oxide (0.44 g, 5 mmol) and sodium cyanide (0.12
g, 2.5 mmol). The reaction mixture was stirred at
ambient temperature for 16 h and was concentrated. To
the residue, water and ethyl acetate were added. The
organic layer was separated and concentrated. Upon
separation on reverse phase HPLC, there was obtained
2-(2-amino-4-methylaminoquinazolin-7-yl)-benzoic acid
methyl ester as a white solid (69.2 mg); LRMS for
C17H16N4O2 (M+H)+ at m/z = 309. Preparation of
/V*-methyl-7-(4,4,5,5-tetramethyl-[1
,3,2]dioxaborolan-2-yl)-quinazoline-2,4- diamine.
7-Bromo-N4-methyl-quinazoline-2,4-diamine (100 mg, 0.4
mmol), bis(pinacolato)diboron (151 mg, 0.6 mmol), [ 1
,1-bis(diphenylphosphino)- ferrocene]dichloropalladium
(9 mg, 0.012 mmol) and potassium acetate (1 18.2 mg,
1.2 mmol) were mixed in DMSO (4 ml_). The resulted
mixture was stirred and heated to 95 0C for 18 h. The
reaction mixture was cooled and filtered through a
short plug of mixture of silica gel, celite and sodium
sulfate, washed with ethyl acetate and a mixture of
acetonitrile and methanol and concentrated. Removal of
DMSO via lyophilization, /v4-
methyl-7-(4,4,5,5-tetramethyl-[1
,3,2]dioxaborolan-2-yl)-quinazoline-2,4-diamine was
obtained and used in the following synthesis.
/V*-Methyl-7-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-
2-yI)-quinazoline-2,4-diamine (2.2 mmol),
2-bromo-1-fluoro-3-trifluoromethylbenzene (694 mg, 2.8
mmol), tetrakis(triphenylphosphine)palladium (0) (253
mg, 0.22 mmol) and sodium carbonate (5 ml_, 2 M
aqueous solution) were suspended in a mixed solvents
of DME (10 ml_) and ethanol (10 mL) in a sealed
pressure tube. The mixture was stirred and heated to
95 0C for 16 h. The reaction mixture was concentrated
and dissolved in a mixture of THF and methanol (3:1).
The solution was filtered through a plug of silica
gel, celite and sodium sulfate. The filtrate was
concentrated and purified by silica gel flash
chromatography. The product was eluted with a mixed
solvent of dichloromethane, methanol and ammonium
hydroxide (95:5:0.5). The product was dissolved in
dichloromethane (90%) and methanol ( 10%) and loaded
onto a preparative thin layer chromatography (TLC)
plate. The developing solvents were dichloromethane,
methanol and ammonium hydroxide (90:10:1). The product
was extracted out from the plate with THF (80%) and
methanol (20%). 1H NMR of the product showed the
contamination with a stabilizer in THF. The
preparative thin layer ' chromatography (TLC)
procedure was repeated under samecondition and the
product was extracted out with dichloromethane (80%)
and methanol (20%). There was obtained
7-(2-fluoro~6-trifluoromethyl-phenyl)-N4-methyl-quinaz
oline- 2,4-diamine (120 mg) as a solid; LRMS for
C16H12F4N4 (M+H)+ at m/z = 337. Example 137 As
described in Scheme 6, from
L/*-methyl-7-(4,4,5,5-tetramethyl-[1
,3,2]dioxaborolan-2- 



yl)-quinazo!ine-2,4-diamine and
2,6-bis(trifluoromethyl)bromobenzene:
7-(2,6-bistrifiuoromethyl-
phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a light brown powder;
LRMS for C17H12F6N4 (M+H)+ at m/z = 387. Example 138
As described in Scheme 6, from
L/*-methyl-7-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-
2- yl)-quinazoline-2,4-diamine and
2-methyl-6-nitrobenzene:
N4-methyl-7-(2-methyI-6-nitrophenyl)-
quinazoline-2,4-diamine trifluoroacetic acid salt as a
light brown powder; LRMS for C16H15N5O2 (M+H)+ at m/z
= 3 10. Example 139As described in Scheme 6, from
bis(pinacolato)diboron and 3-methyI-2-bromobenzoic
acid methyl ester, there was prepared
3-methyl-2-(4,4,5,5-tetramethyl-[1 ,3,2]dioxaborolan-
2-yl)-benzoic acid and this compound was used in the
following reaction. As described in Scheme 6, from
7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-
methyl-2-(4,4,5,5-tetramethyl-[1
,3,2]dioxaborolan-2-yl)-benzoic acid methyl ester:
2-(2-
amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic
acid methyl ester as a light brown powder; LRMS for
C18H18N4O2 (M+H)+ at m/z = 323. Example 140
2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-methyl-ben
zoic acid methyl ester (example 139, 4.5 mg, 0.013
mmol) was dissolved in a mixture of THF, methanol and
water. Lithium hydroxide monohydrate (3 mg, 0.075
mmol) was added to above solution and the mixture was
stirred at ambient temperature for 24 h. The solvent
was removed under nitrogen and 1 M HCI aqueous
solution (1 mL) was added. The white precipitate was
collected by centrifugation and washed with water.
2-(2-Amino-4-methylamino-quinazolin-
7-yl)-3-methyl-benzoic acid as a white powder; LRMS
for C-I7H16N4O2 (M+H)+ at m/z = 309. Example 141As
described in Scheme 4, from
4-bromo-2-fluorobenzaldehyde and pyrrolidine, there
was prepared 4-bromo-2-pyrrolidin-1-ylbenzaldehyde,
LRMS for CnH 12NOBr (M+H)+ at m/z = 255. As described
in Scheme 6, from
4-bromo-2-pyrrolidin-1-ylbenzaldehyde and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine, there was
obtained 4-(2-amino-4-methylaminoquinazolin-
7-yl)-2-pyrrolidin-1-ylbenzaldehyde; LRMS for
C2oH2iN50 (M+H)+ at m/z = 348
4-(2-Amino-4-methylamino-quinazolin-7-yl)-2-pyrroiidin
-1-ylbenzaldehyde ( 1 .18 mmol) was dissolved in a
solvent mixture of methanol and dichloromethane,
followed by addition of sodium borohydrate (excess
equivalent). The resulted mixture was stirred for 20
min and concentrated. After aqueous workup with water
and ethyl acetate and reverse phase HPLC purification,
there was obtained
[4-(2-amino-4-methylamino-quinazoIin-7-yl)-2-
pyrrolidin-1 -yl-phenyl]-methanol trifluoroacetic acid
salt as a yellow solid; LRMS for C20H23N5O (M+H)+ at
m/z = 350. Example 142 As described in Scheme 4, from
1-bromo-2,3,5-trifluorobenzene and ethanol, there was
prepared 1-bromo-2-ethoxy-3,5-difIuorobenzene; LRMS
for C8H7Br0F2 (M+H)+ at m/z = 238.As described in
Scheme 6, from 1-bromo-2-ethoxy-3,5-difiuorobenzene
and N4~methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:
7-(3,5-difluoro-2-ethoxy-phenyl)-N4-methylquinazoline-
2,4-diamine as a yellow solid; LRMS for C17H1 6F2N4O
(MH-H)+ at m/z=331 . Example 143 A mixture of
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol
(0.490 g, 1.731 mmol), tetrakis (triphenylphosphine)
palladium(O) (0.026 g, 0.0130 mmol) and
hexa-n-butylditin (2.0 ml_, 3.958 mmol) in
N.N-dimethylacetamide (2 ml_) and toluene (12 ml_) was
refluxed for 16 hours. The reaction suspension was
passed through a celite pad and the resulting solution
was added to water (10 mL) and extracted (3 x 100 mL)
with methylene chloride: methanol: ammonium hydroxide
(9:1:0.1). The combined organic layers were dried over
anhydrous magnesium sulfate, filtered and
concentrated. Flash column chromatography of the crude
product was carried out with methylene
chloride:methanol:ammonium hydroxide (90:10:1 ) to
give
2-(2-Amino-7-tributylstannanyl-quinazolin-4-ylamino)-e
thanol (0.237 g, 27.8%) as a light yellow oil. ;
EI-HRMS m/e calcd for C22H38N4OSn (M+H+) 495.2146,
found 495.2149 The coupling reaction can be carried
out by a conventional aryl or heteroaromatic coupling
partner utilizing Stille coupling, e.g. Stille etal.,
Angew. Chem. Int. Ed. Engl., 1986, 25, 508. Typical
conditions used to carry out the Stille reaction
include the use of an organostannane as the coupling
partner, palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [1
,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll), a salt such as
potassium fluoride or lithium chloride, in a suitable
anhydrous solvent such as THF or DMF or ethylene
glycol for at temperatures ranging from 25  C to 125
C for 2-1 8 hrFrom
2-(2-Amino-7-tributylstannanyl-quinazolin-4-ylamino)-e
thanol and 1-methylsulfanyl-
2-bromo-3-trifluoromethyl-benzene prepared according
to the general procedure detailed in Scheme 5 :
2-[2-Amino-7-(2-methylsulfanyl-6-trifluoromethyI-pheny
l)-quinazolin-4- ylamino]-ethanol as white solid;
EI-HRMS m/e calcd for C18H17F3N4OS (M+H+) 395.1 148,
found 395.1 152 Example 144 From
2-(2-Amino-7-tributylstannanyl-quinazolin-4-ylamino)-e
thanol and 2,6-bismethylsulfanyl- phenyl iodide
prepared according to the general procedure detailed
in Scheme 5 yielded
2-[2-Amino-7-(2,6-bis-methylsulfanyl-phenyl)-quinazoli
n-4-ylamino]- ethanol as white solid; EI-HRMS m/e
calcd for C18H20N4OS2 (M+H+) 373.1 152, found 373.1
155 Example 145 From
N4-methyl-7-tributylstannanyl-quinazoIine-2,4-diamine
and 2,6-Bis-methylsulfanyIphenyl iodide prepared
according to the general procedure detailed in Scheme
5 there was produced:
7-(2,6-Bis-methylsulfanyl-phenyl)-N4-methyl-quinazolin
e-2,4-diamine as an off-white solid; EI-HRMS m/e calcd
for C17H18N4S2 (M+H+) 343.1046, found 343.1048 Example
146From oxidation of any conventional methods e.g. For
general review of oxidation of thioethers to
sulphoxide and sulphones, see Smith, M.; March, J.;
Advanced Organic Chemistry, Wiley-lnterscience: NY,
2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of
oxidation of an alkyl thio substituent to the
corresponding sulfone group can be utilized to effect
this conversion of N4-methyl-
7-(2-methylsulfanyl-6-trifluoromethyl-phenyl)-quinazol
ine-2,4-diamine (example 86) yielding
7-(2-Methanesulfonyl-6-trifluoromethyl-phenyl)-N-4-met
hyl-quinazoline-2,4- diamine as white solid; EI-HRMS
m/e calcd for Ci7H15F3N4O2S2 (M+H+) 397.0941 , found
397.0944 Example 147 From the coupling reaction as
described in Scheme 6 of 2-iodo-3-methylbenzoic acid
and 2-phenoxycyclopropylamine (the procedure described
by Jacob Finkelstein et al [J. Med. Chem., 8, 1965,
432-439), there was produced
2-iodo-3-methyl-N-(2-phenoxycyclopropyl) benamide. As
described in Scheme 7, from
2-iodo-3-methyl-N-(2-phenoxy-cyclopropyi)benamide and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
2-(2-amino-4-methylaminoquinazolin-
7-yl)-3-methyI-N-(2-phenoxy-cyclopropyl)-benzamide as
a solid; LRMS for C26H25N5O2 (M+H)+ at m/z =
440.Example 148 From the coupling reaction as
described in Scheme 6 of 2-iodo-3-methylbenzoic acid
and N-ethylcyclohexyllamine, there was produced
N-cyclohexyl-N-ethyl-2-iodo-3-methylbenamide. As
described in Scheme 7, from
N-cyclohexyl-N-ethyl-2-iodo-3-methyIbenamide and
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:
2-(2-Amino-4- methylamino-quinazolin-7-y!)-
L/-cyclohexyl-L/-ethyl-3-methylbenz-amide was yielded
as a solid; LRMS for C25H3I N5O (M+H)+ at m/z = 418.
Example 149 As described in Scheme 7, from
2-bromo-3-chloro-5-trifluoromethyl pyridine and N4-
methyl-7-tributylstannanyl-quinazoIine-2,4-diamine:
7-(3-Chloro-5-trifluoromethyl-pyridin-
2-yl)-L/*-methyl-quinazoline-2,4-diamine as a solid;
LRMS for Ci 5H1I CIF3N5 (M+H)+ at m/z = 354. Example
150 In vitro inhibition of PTP1 B EnzymesHuman PTP1 B
(1-321) was cloned from a human cDNA library using
conventional molecular biology techniques. The cDNA
sequence was identical to the published human PTP1 B
sequence (Accession number M33689). The protein was
expressed and purified from E. coli as described by
Barford D. et.al J. MoI Biol (1994) 239, 726-730.
PTPase assays The measurement of PTPase activity was
carried out using one of two methods: The first method
for the measurement of PTP1 B inhibitory activity a
tyrosine phosphorylated peptide based on the amino
acid sequence of insulin receptor tyrosine
autophosphorylation site 1146 (TRDI(pY)E) was used as
substrate. The reaction conditions were as follows:
PTP1 B (0.5-2nM ) was incubated with compound for 15
min in buffer containing 37.5 mM Bis-Tris buffer pH
6.2, 14OmMNaCI, 0.05% BSA and 2mM DTT. The reaction
was started by the addition of 50mM substrate. After
20 min at room temperature (22-25C), the reaction was
stopped with KOH and the amount of free phosphate
measured using Malachite Green as previously described
(Harder et al. 1994 Biochem J. 298; 395). 



The second method was used for the measurement of
general PTPase inhibitory activity across a panel of
PTPases the substrate
(6,8-difluoro-4-methylumbelliferyl phosphate (DiFMUP;
from Molecular Probes) was used at the Km for each
enzyme. The buffer conditions were identical as in the
Malachite Green assay. The reaction was stopped with
KOH. In this case the dephosphoryated product becomes
fluorescent and the fluorescense read
(Excitiation:360mM/Emmission: 46OnM). For kinetic
experiments, the same buffer conditions were used
except that the reaction was started using enzyme and
the reaction stopped after 10 minutes. The IC50 values
(in M) for the PTP1 B inhibitory activity of the
compounds in the present application are in the range
of 1.09 mM to 9 1.79 //M. The most preferred compounds
show an IC50 of < 30.0 mM. Example 151 Glucose Uptake
Assay The day before the assay the SKMC media was
changed to high glucose DMEM , 25mM Hepes, pH 7.0 and
2% Charcoal/dextran treated FBS for 19 hours.On the
morning of the assay, cells were starved for max. 2
hours in low glucose (5.5mM glucose) DMEM, 25 mM
Hepes, pH 7.0 and 0.5% BSA. The starvation medium was
removed and replaced with test medium (15OmMNaCI, 25mM
Hepes, pH 7.0) containing either 1% DMSO, or test
compound diluted in DMSO or Porcine Insulin to a final
concentrations of 1, 0.1 , 0.05, 0.01 and 0.01 mM.
Each assay point was performed in triplicate. The
cells were incubated for 45 min at 37C. 10mM
Cytochalasin B (CB) was added to appropriate wells to
stop the active glucose transport (i.e., GLUT 1 & 4 )
. At this point 2-Deoxy-D(U- 14C)glucose (Amersham,
Code CFB195, 200uCi/ml) was added to all wells to a
final concentration of 0.8 mCi/ml. The cells were
incubated for an additional 45 minutes at 37C in an
incubator. Cells were then very gently washed for
three times in PBS (RT). The cells were then lysed
with the addition of 0.05% NaOH solution for 20 min at
RT. The lysate was transferred to a scintillation vial
containing 5 ml of scintillation fluid and counted in
a Beckman LS6500 Scintillation counter. Analysis of
results: The counts obtained with CB (passive glucose
transport values) were subtracted from every value
obtained with Pl (or compounds) in order to evaluate
only active glucose transport. Fold increase was
calculated by dividing values in the presence of Pl
(or compounds) by the value obtained in the presence
of DMSO (control). Compounds were considered to be
active when they increase glucose uptake at least 25%
of the Porcine Insulin response at 0.05 mM. In vivo
inhibition of PTP1B: Effects of compounds on blood
glucose levels in mouse model To measure the
anti-diabetic effect compounds were tested in well
established rodent in vivo models of type 2 diabetes
and obesity. Example 152 Mouse Models: Diet Induced
Obese (DIO) Mouse Model: A majority of male C57BL/6J
mice fed a diet consisting of 35.5% fat for 3 months
develop obesity, hyperinsulinemia and hyperglycemia.
DIO mice are probably a better model for human type-2
diabetes than are genetic mutations with multiple
neuroendocrine abnormalities. Furthermore, the DIO
mice probably develop type-2 diabetes in a manner
similar to most cases of type-2 diabetes in humans,
e.g. only those predisposed individuals who become
obese after access to a diabetogenic diet.B6.C-m
Lepdb/++/J: Mice homozygous for the diabetes
spontaneous mutation (Lep ) become identifiably obese
around 3 to 4 weeks of age. Elevations of plasma
insulin begin at 10 to 14 days and of blood sugar at 4
to 8 weeks. Homozygous mutant mice are polyphagic,
polydipsic, and polyuric. The course of the disease is
markedly influenced by genetic background. A number of
features are observed on the C57BLKS background,
including an uncontrolled rise in blood sugar, severe
depletion of the insulin-producing beta-cells of the
pancreatic islets, and death by 10 months of age.
Exogenous insulin fails to control blood glucose
levels and gluconeogenic enzyme activity increases.
Peripheral neuropathy and myocardial disease are seen
in C57BLKS Lep homozygotes. B6.V-Lepob/J: Mice
homozygous for the obese spontaneous mutation, (Lepob
commonly referred to as ob or ob/ob), are first
recognizable at about 4 weeks of age. Homozygous
mutant mice increase in weight rapidly and may reach
three times the normal weight of wildtype controls. In
addition to obesity, mutant mice exhibit hyperphagia,
a diabetes-like syndrome of hyperglycemia, glucose
intolerance, elevated plasma insulin, subfertility,
impaired wound healing, and an increase in hormone
production from both pituitary and adrenal glands.
They are also hypometabolic and hypothermic. The
obesity is characterized by an increase in both number
and size of adipocytes. Although hyperphagia
contributes to the obesity, homozygotes gain excess
weight and deposit excess fat even when restricted to
a diet sufficient for normal weight maintenance in
lean mice. Hyperinsulinemia does not develop until
after the increase body weight and is probably the
result of it. Homozygotes do have an abnormally low
threshold for stimulation of pancreatic islet insulin
secretion even in very young preobese animals. Female
homozygotes exhibit decreased uterine and ovarian
weights, decreased ovarian hormone production and
hypercytolipidemia in follicular granulosa and
endometrial epithelial tissue layers (Garris et al.,
2004). Mouse Criteria: DIO Mouse Model: Mice used in
these studies were at least 18 weeks of age and
maintained on a high fat diet (BioServ F3282) for at
least 12 weeks, The mice were weighed on the day prior
to the study and sorted into treatment groups. Because
of the variability in body weights, the DIO mice
having the most extreme (i.e. highest or lowest) body
weights were excluded.B6.C-m Lepdb/++/J: Mice used in
these studies were at least 9 weeks of age and
maintained on Purina Lab Diet 5008 starting at 6 weeks
of age. Two to three days prior to the study blood
glucose levels of the mice were determined following a
two hour fast. The mice were sorted into treatment
groups. Because of the variability in blood glucose
levels, the mice having the most extreme (i.e. highest
or lowest) blood glucose levels were excluded. We
tried to achieve an average blood glucose level
between 160-1 90mg/dl. B6.V-Lepob/J: Mice used in
these studies were at least 7 weeks of age and
maintained on Purina Lab Diet 5001 . Two to three days
prior to the study blood glucose levels of the mice
were determined following a two hour fast. The mice
were sorted into treatment groups. Because of the
variability in blood glucose levels, the mice having
the most extreme (i.e. highest or lowest) blood
glucose levels were excluded. In some instances mice
were sorted based on body weights, the ob/ob mice
having the most extreme (i.e. highest or lowest) body
weights were excluded. Experimental Parameters: Oral
Glucose Tolerance Test (OGTT): Mice were placed into
individual cages and fasted for 15 hours. After 15
hours the mice were treated orally by gavage with
vehicle or compound using a dose volume of 5ml/kg. An
oral glucose challenge (1-2g/kg) was administered four
hours following treatment. Blood was collected from
the tail vein into a 2OuI heparinized microhematocrit
tube immediately prior to dosing with vehicle or
compound, immediately prior to the OGTT and 0.5, 1,
1.5, 2 and sometimes up to 4 hours following the OGTT.
The blood was transferred immediately to a microfuge
tube. Blood glucose was measured with the YSI 2700
Select Glucose Analyzer. In some instances mice were
fasted for only 2 hours prior to dosing with vehicle
or compound and the OGTT was administered 4 hours post
dose. Acute Efficacy Study: Mice were placed into
individual cages and fasted for 2 hours. After 2 hours
the mice were treated orally by gavage with vehicle or
compound using a dose volume of 5ml/kg. Blood was
collected from the tail vein into a 20 ul heparinized
microhematocrit tube immediately prior to dosing with
vehicle or compound and 2, 4, 6 and 8 hours following
treatment. The blood was transferred immediately to a
microfuge tube. Blood glucose was measured with the
YSI 2700 Select Glucose Analyzer Mice that have type 2
diabetes were generated by maintaining them on a high
fat diet for 4-6 months (Diabetes vol. 37 Sept 1988).
Male C57BL/6J mice (age 3 - 4 weeks) wereEP2005/011682
- 109 - placed on high fat diet for 4-6 months. At
this time they were hyperglycemic and hyperinsulinemic
and weighed 40-50 g. DIO mice (n=10) were weighed and
fasted for a two hour period prior to oral treatment.
Immediately prior to dosing a pre-dose blood glucose
reading was taken by snipping off a portion of the
tail and collecting blood from the tail vein. Mice
were treated either with a single dose of compound
(acute) or once a day for 5 days (sub-chronic). For
the acute studies, glucose was generally measured at
2h, 4h, 6h, 8h post treatment. Compounds were
considered active if the compounds demonstrated AUC
(Area under the curve) showed a statistically
significant (p < 0.05) glucose lowering (>15%)
compared to the vehicle treated animals. For
sub-chronic (5 day) studies mice were dosed once a day
by gavage as described above. On day five, glucose was
measured prior to dosing (0 time) and 2 hours after
dosing. Insulin and triglycerides were measured at 2
hour post dose. Compounds were considered active if
the compounds demonstrated AUC (Area under the curve)
showed a statistically significant (p < 0.05) glucose,
insulin and triglyceride lowering compared to the
vehicle treated animals. The following are examples of
compounds which tested positively in the in vivo mouse
models and gave the indicated IC50 activities in
accordance with the procedures 



described in Example 150:Self -cleaning mixing head
for producing a milk-based mixture and beverage
production machines comprising such a mixing head The
present invention generally relates to the field of
producing a milk/water mixture. Such mixture can be
prepared for producing a cappuccino -type coffee
beverage by adding the mixture on top of a coffee
beverage. A device for producing such a mixture can be
a stand-alone solution or integrated into a coffee or
other beverage producing machine. As it is known form
the prior art, in order to produce such a mixture,
water is supplied to a heater unit heating the water
and producing water steam. The thus generated water
steam is fed to a mixing head in which, e.g. by
applying a Venturi effect, milk supplied from a milk
supply and air from an air inlet is sucked into the
water steam flow which results in a heated water/milk
mixture which can then be drained from an outlet
nozzle of the mixing head to a cup. A well known
problem is that after having produced the desired
amount of the mixture, the milk inlet of the mixing
head, the interior of the mixing head itself as well
as the outlet nozzle have been in contact with milk
and thus have to be cleaned e.g. by rinsing said milk
flow path from the milk inlet to the mixing area and
the outlet nozzle. In known devices this is a labour
intensive and time consuming work asking for a manual
rinsing of the described milk flow path. The rinsing
and/or cleaning can actually takesubstantially more
time and effort than the step of producing the
mixture. The cleaning is particularly difficult when
the milk has dried on the surfaces of the mixing head.
On the other hand, if the cleaning is not carried out
properly and frequently enough, there can be hygienic
problems in any subsequent use of the device. The
present invention therefore targets at a user-
friendly cleaning or rinsing of such a mixing head.
The invention thereby proposes mechanical means
facilitating the cleaning procedure in order to
facilitate the cleaning step and ensure that cleaning
is carried out properly. This object is achieved by
means of the features of the independent claims. The
dependent claims develop further the central idea of
the present invention. According to a first aspect of
the present invention a device for producing a milk
froth and/or hot milk has a mixing head presenting: -
a water steam feed, - a milk inlet, the water steam
feed and the milk inlet joining in a mixing area of
the mixing head, the mixing area being adapted to mix
the supplied water steam and milk, - an outlet nozzle
for draining the mixture from the mixing head, - a
rinsing medium supply, and - a milk supply. Further
on, a mechanism is provided for selectively bringing
the milk inlet in a fluid connection with the rinsing
medium supply and the milk supply, such that
selectively milk or a rinsing medium such as e.g.
water can enter the mixing head at the milk inlet .The
mixing head can be designed such that, when the milk
inlet is in fluid connection with the rinsing medium
supply, any fluid leaving the outlet nozzle is
transferred into a milk supply receptacle. According
to another aspect of the present invention a device
for producing a mixture of milk and water steam has
means for selectively bringing the outlet nozzle in a
position in which any fluid leaving the outlet nozzle
is transferred into a collecting receptacle, which can
be e.g. the milk supply receptacle or a separate waste
tank. The milk inlet of the mixing head can be adapted
to be selectively in a sealing engagement with a milk
supply receptacle for containing the milk supply.
Transfer means can be provided for a relative movement
of the mixing head and a rinsing medium supply
receptacle. Transfer means can be provided for a
relative movement of the mixing head and a milk supply
receptacle. According to a still further aspect of the
present invention a device for producing a mixture of
milk and water steam has a mechanism for selectively
moving the outlet nozzle inside and outside a front
wall of the casing. The mixing head can be
displaceable along a guiding curve. The advantage
thereof lies in the simplification of the device by
using only one motor to drive the mixing head in
motion along a combination of vertical and horizontal
directions . The rinsing medium supply receptacle can
be selectively put in fluid connection with the water
source, in particular, with the main water delivery
line downstream of the waterpump. A valve is provided
to control the filling of the rinsing medium
receptacle with water as the rinsing medium. A still
further aspect of the present invention relates to a
beverage production machine comprising such a device
for producing a mixture of milk and water steam. The
invention also proposes a method for cleaning and/or
rinsing a mixing head of a device for producing a milk
froth and/or hot milk using water steam, the method
comprising the following steps : - bringing a milk
inlet of the mixing head in fluid contact with a
rinsing medium supply, and - having the rinsing medium
enter the milk inlet and pass through the mixing head
and to leave the mixing head at the outlet nozzle. The
method also comprises entering the rinsing medium in
the milk inlet by effect of the liquid suction created
as a result of passing water steam in the mixing head.
In other words, one takes advantage of the suction
effect created normally to draw the milk in the device
in order to rinse the device by the rinsing medium
that replaces the milk in the rinsing process. More
particularly, the effect of liquid suction is obtained
by a Venturi means placed in the mixing head. Further
advantages, objects and features of the present
invention will become evident for the man skilled in
the art when reading the following detailed
explanation of an embodiment of the present invention
taken in conjunction with the figures of the enclosed
drawings. Figure 1 shows a first perspective view of a
device according to the present invention,Figure 2 is
a schematic block diagram showing the media streams in
a device according to the present invention, Figure 3
shows a front view without the housing of the device,
Figure 4 shows a perspective view without the housing,
Figure 5 shows a side view without the housing, Figure
6 shows the device in an intermediate position in
which the milk receptacle can 



be inserted into or removed from the device, Figure 7
shows the device in an operating position in which a
produced mixture can be drained from the mixing head,
Figure 8 shows the device in a retracted rinsing
position, and Figure 9 shows schematically a control
unit according to the present invention. Now, a
detailed embodiment of the present invention will be
explained. Fig. 1 shows the outer appearance of a
milk/water mixture production device 1 . Such a device
1 can be a stand-alone solution as shown in Fig. 1 ,
but can also be integrated in a coffee machine or
other beverage production devices. The device 1
comprises a casing 16 having a front wall 17 directed
towards a user. On the front wall 17 of the casing16 a
mixing head 2 is provided, which can be moved at least
in a plane perpendicular to the front wall 17 of the
casing 16. Alternatively or additionally also a
displacement of the mixing head in a plane parallel to
the front wall of the casing can be envisaged.
Particularly the mixing head 2 can at least assume a
first operation position as shown in figure 1 in which
the mixing head protrudes from the front wall 17 of
the housing 16. As will be explained later on, in
another position the mixing head can be retracted such
the front plate 26 of the mixing head 2 becomes
essentially flush with the front wall 17 of the
housing 16. Preferably the mixing head 2 can not only
assume different horizontally displaced positions, but
also vertically displaced positions. From an outlet
nozzle 5 of the mixing head 2 the produced water/milk
mixture can be drained in order to supply it to a
receptacle such as e.g. a coffee cup 23 provided on a
height-adjustable support 22. In case in the cup 23 a
coffee beverage is already present before the
water/milk mixture eventually having a foamy texture
is introduced, a cappuccino- style beverage can be
produced. The mixing head 2 presents a control button
41 upon activation of which different operating modes
of the device 1 can be triggered by a user. The device
1 is programmed to assume the subsequent one a cyclic
sequence of operating modes upon activation of the
control button 41. The different operating modes will
be explained later on with reference to figures 6 , 7
, and 8 . The control button or any alternative or
additional user interface can also be provided at
other parts of the device 1 .Fig. 2 shows a schematic
flow chart of the media streams in such a device 1 .
As it is known from prior art devices, water from a
water supply 15 (water tank and/or water conduit) is
pumped to a heating block 19 by a pump 18. The heating
block 19 produces water steam on demand, which water
steam is then fed to the mixing head 2 via a water
steam inlet 9 . A s shown in Fig. 2 the mixing head 2
comprises a mixing area 4 in which the supplied water
steam from the water steam inlet 9 is mixed with a
second medium, such as for example milk from a milk
inlet 3 . The mixing head 4 comprises a Venturi effect
zone 55 with reduced crosssection configured to create
a local acceleration of the water steam therethrough.
As water steam is accelerated in the zone with reduced
cross-section, this creates a lowered static pressure
at the intersection between the water steam and milk
inlets. A s a result of this lowered static pressure,
milk is sucked into the mixing head 2 . In order to
produce the froth, air must also be drawn into the
mixing area, as a result of the Venturi effect. To
this regard an air inlet 50 is provided, for instance,
at the intersection with the milk inlet (as shown) or
alternatively, directly at the intersection with the
mixing area. The control switch 39 manipulates a valve
56 for regulating the amount of air which can be
sucked in through the air inlet 50 . Having a
pressurized water steam flow through the mixing area 4
, milk from the milk inlet 3 is sucked in and a foamy
water steam/milk mixture can thus be produced due to
the turbulence in the mixing area 4 . Such water/milk
mixture can then be drained from the outlet nozzle 5
of the mixing head 2 .The control switch 39 can be
provided to regulate the ratio milk: air in the mixing
head by acting on the air inlet valve 56. In one
possible position of the switch 39 and the valve 56,
air delivery can even be totally suppressed for
delivering hot milk only. In other incremental
positions, the ratio milk: air can be varied to vary
the volume of froth. As it is also known from the
prior art, the milk inlet 3 of the mixing head 2 can
be in fluid connection with milk 7 contained in a milk
receptacle 13, which milk receptacle can be provided
in the interior or at the exterior of the casing 16 of
the device 1 . Only as a matter of illustration in the
following an example will be explained in which the
milk receptacle 13 for the milk supply 7 is housed
inside the housing 16 of the device 1 . In order to
assist to the Venturi effect and to ensure a proper
connection with the milk source, the milk inlet 3 is
connected to the milk receptacle 13 by means of a
sealing connector 21. The sealing connector 21
presents a resilient (e.g. rubber-elastic) upper
contact surface having an opening into which the lower
end of the milk inlet 3 penetrates in order to produce
a sealed connection. The sealing connector 21 is in
tight fluid connection with a pipe 40 which extends
almost to the bottom of the milk receptacle 13 to
ensure that essentially all of the milk supply 7 can
be sucked in. According to the present invention it is
proposed that the milk inlet 3 of the mixing head 2
can not only be brought in fluid connection with the
milk supply 7 in the milk receptacle 13, but also with
a second (rinsing) medium such as, for example, water
6 contained in a second receptacle 12, which is
physically separated from the milk receptacle 13 .
Generally in the second receptacle 12 a rinsing
mediumsuch as for example water 6 or an other cleaning
and/or rinsing food-compatible media can be supplied.
To provide for the selective fluid connection of the
milk inlet 3 to the first receptacle 13 and the second
receptacle 12, respectively, a manual or automatic
transfer mechanism 8 , 11 is provided for a relative
movement between the milk inlet 3 and the two
receptacles 12, 13. Again, although in the following
description it will be explained how the milk inlet 3
and actually the entire mixing head 2 is transferred
to several different positions, it is obvious that
alternatively or additionally the position of at least
one of the receptacles 12, 13 can be changed by a
manual or automatic transfer mechanism for providing
the selected fluid connection of the milk inlet 



3 . Water as a rinsing medium can e.g. be fed from a
valve 24 at the downstream side of the pump 18 to the
receptacle 12 through a rinsing fluid filling conduit
51. After having produced water steam, a certain
over-pressure will still be present at the downstream-
side of the heating block 19. Such excess water steam
can be released to the rinsing medium receptacle 12 by
means of a purging valve 53 and a purging conduit 54 .
Fig. 3 shows a front view of a device 1 according to
the present invention, wherein in this view as well as
the following views according to Fig. 4 to 8 the
housing 16 is omitted for a better illustration ,of
the relevant parts in the interior of said housing 16
. As can be seen from Fig. 3 , the support 22 for the
coffee cup 23 is height-adjustable for example by
means of a manually operated or motor-driven spindle
25.Particularly, it can be foreseen that an optical or
mechanical sensor detects the upper rim 38 of the cup
23 to ensure a constant level of such rim 38 of the
cup 23 vis-avis the outlet nozzle 5 of the mixing head
2 independently from the size of the cup 23. In other
words, controlled by the sensor the spindle 25 can be
operated manually or automatically such that the
height of the support 22 for the cup 23 is adjusted
such that in turn the upper rim 38 has the desired
horizontal distance to the lower edge of the outlet
nozzle 5 of the mixing head 2 . In the illustrated
example, a mechanical position sensor 52 in the form
of an hinged horizontal plate is positioned to engage
the upper rim 39 of the cup 23. When the rim 39
contacts the plate, a signal is sent to the control
unit (see Fig. 9 ) . Depending on the location of the
sensor, the control device may further control a
predetermined downward motion of the cup support along
the spindle to properly position the cup in its final
delivery position at the proper distance from the
outlet nozzle 5 . A s can also be seen from Fig. 3 ,
the milk inlet 3 is horizontally offset vis-a-vis the
outlet nozzle 5 . A s can be seen from Fig . 4 , the
mixing head 2 having a front cover plate 26 is
actually supported by a supporting structure 34. The
supporting structure 34 connects the mixing head 2 to
a transfer mechanism which is generally referenced
with the numeral 8 in Fig. 4 . The transfer mechanism
8 can comprise an electric motor 27, a belt drive 28
and guiding curves 14, 14' . Via the guiding curves
14, 14' and operated by the motor 27 and the belt
drive 28 the support structure 34 and thus the mixing
head 2 can carry out a transfer movement which
essentially follows the trajectory of the guiding
curves 14, 14' .By having two essentially parallel
guiding curves 14, 14' it can be assured that the
mixing head 2 carries out the corresponding
translational movements without having its position
rotated. Correspondingly, the vertical front plate 26
of the mixing head 2 will always maintain its vertical
position independently from the vertical or horizontal
position of the mixing head 2 . Other designs are
possible according to which the mixing head
alternatively or additionally carries out a rotational
displacement . Note that the present invention also
encompasses manually driven transfer mechanisms as
long as they can assure a relative movement between at
least the milk inlet 3 of the mixing head 2 and two
physically separated receptacles. It is to be
mentioned that for example by means of such an
electric motor alternatively or additionally at least
one of the two receptacles 12, 13 could be displaced
selectively. Due to the design of the guiding curves
14, 14' as shown in Fig. 4 the mixing head 2 will
carry out a combined movement having both horizontal
and vertical components. In other words, guided by the
guiding curves 14, 14' the mixing head will both
change its horizontal position as well as its vertical
position. For example as shown in Fig. 1 the mixing
head 2 can be moved into a protruding position in
which the mixing head and especially the front cover
26 of the mixing head 2 protrudes from the front wall
17 of the casing 16 of the device 1 . Note that
different kinematics for the mixing head 2 can be
provided having even more complex movements or having
simplified movements, i.e. only vertical or horizontal
components and any combination thereof.Fig. 5 shows
more details of the transfer mechanism 8 . The
electric motor 27 moves a first pulley 32 in order to
move a belt 28, which in turn moves a second pulley
33. In Fig. 5 also the position sensor 57 for
detecting the lower position of the spindle drive and
the support 22 as well as the mechanical detector 52
for the upper rim 38 of the cup 23 can be seen.
Finally, in order to detect the current state of the
mixing head, at the guiding curve 14 the following
contact switches respectively operated by a cam 36 are
provided: - a contact switch 58 for detecting the
position of the mixing head 2 corresponding to the
operating mode shown in Fig. 5 , - a contact switch 59
for detecting the position of the mixing head 2
corresponding to the stand-by mode shown in Fig. 6 ,
and - a contact switch 60 for detecting the position
of the mixing head 2 corresponding to the stand-by
mode shown in Fig. 9 . A s can be seen from Fig. 6
showing the opposite side of the device in a state
corresponding to Fig. 5 , the secondary side pulley 33
is connected to a lever actuator 35 by means of a
rotating belt 33' . The actuator level 35 is connected
to the support structure 34 of the mixing head 2 by
means of a cam 36 which can be moved forth and back
(operated by the belt drive 8 and the electric motor
27) inside the guiding curve 14 . A second cam 37 is
provided to follow passively the movements of the
first cam 36 in the second guided curve 14' . The
second cam assures the constant orientation of the
mixing head 2 during the course of the translational
displacements .From Fig. 6 it can be seen that inside
the housing 16 a combined receptacle 29 is provided
having the already mentioned milk supply 7 in a milk
supply receptacle 13 as well as a rinsing medium
supply 6 and a second receptacle 12 . The combined
receptacle 29 can be inserted and removed,
respectively, from the casing 16. To verify the
presence of such combined receptacle 29 inside the
housing 16 a contact switch 30 is provided. Fig. 6
shows the device in an intermediate state in which the
mixing head 2 is in a lifted position in the middle of
the guiding curves 14 , 14 ' such that the combined
receptacle 29 can be removed or inserted from/ into
the housing 16 with ease. The receptacle can then be
removed by the user for emptying the receptacle from
the rinsing 



medium and for proper cleaning of the receptacle e.g.
in a dishwashing machine. In order to assume such
position a non- shown control device controls the
electric motor 27 such that the mixing head 2 and the
support structure 34 assume the position as shown in
Fig. 6 . Furthermore, in each position taken by the
head, switches are provided to sense the position of
the transfer mechanism 8 , for instance, of the cam
with respect to the static part of the mechanism, so
that the motor 27 is stopped by the control device
when the proper position has been sensed by the proper
switch and a corresponding signal has been sent to the
control device. In such a position of the mixing head
2 a user can insert a combined receptacle 29
containing both milk 7 in thereceptacle 13 as well as
a rinsing medium such as water 6 in the second
receptacle 12 . After having inserted the combined
receptacle 29 inside the housing 16 of the device 1
the user can then position a coffee cup 23 on the
support 22 . Automatically or triggered by a user
input the control of the device 1 can then transfer
the support 34 and the mixing head 2 on the position
shown in Fig. 6 (intermediate position) into the
operation position as shown in Fig. 7 . In the
position as shown in Fig. 7 the mixing head 2 is
lowered again and has assumed a first end position
vis-a vis the guiding curves 14, 14' . Such position
can be described as the maximum protruding and lowered
position. This position according to Fig. 7
corresponds to the view as shown in Fig. 1 . Again, in
a fully automatic scheme of control, each position;
i.e., the protruding position and the lowered
position, will be sensed by a corresponding switch
(not shown) and a corresponding signal sent to the
control device for stopping the motor 27. In such a
position as depicted in Fig. 7 the milk inlet 3 will
be in a sealed connection (connected 21) with the milk
supply 7 provided in the milk receptacle 13 . In such
a state water steam can b e fed to the mixing area 4
of the mixing head 2 (please see Fig. 1 ) and milk
from the milk receptacle 13 will be sucked in due to
the Venturi effect, such that finally a water/milk
mixture eventually with a foamy texture will be
drained from the outlet nozzle 5 of the mixing head 2
. In such an operation of the mixing head 2 the milk
head from the connecting end of the milk inlet 3 to
the mixing area and the outlet nozzle 5 of the mixing
head 2 will be contaminated with milk, which will
eventually dry after the use and which will constitute
an undesired growth medium for any micro
organisms.Therefore, according to the present
invention, the mixing head will, upon completion of
the mixture production, automatically or manually be
transferred from the position as shown in Fig. 7 to
the position as shown in Fig. 8 . In the position as
shown in Fig. 8 the support structure 34 of the mixing
head 2 is in the rearward end position of the guiding
curves 14, 14'. In such a position the front plate 26
flushes with the front wall 17 of the housing 16,
which is schematically depicted in Fig. 8 . In such a
position the milk inlet 3 of the mixing head 2 is in
fluid connection with the rinsing medium 6 contained
in the second receptacle 12 . A s soon as such a
position is detected by contact switches (not shown in
Fig. 8), the control of the device 1 will again pump
water through the heating block 19 and into the mixing
area 4 of the mixing head 2 . However, as the milk
inlet 3 is now in fluid connection with a rinsing
medium 6 contained in the second receptacle 12, not
milk but a rinsing medium will be sucked into the milk
inlet 3 and thus into the mixing area 4 . The rinsing
medium now flowing through the milk flow path will
rinse and clean said milk flow path such that a
contaminated rinsing medium/water mix will be drained
from the outlet nozzle 5 of the mixing head 2 . In
case the rinsing medium in the second receptacle 12 is
water, this water can be supplied selectively from the
downstream side of the pump 18 by means of a
selectively operable valve 24 such as a solenoid
valve. Preferably, a rinsing fluid line 51 is provided
in fluid communication with the main water line after
the pump and before heating block so that non-heated
water can be delivered in the rinsing fluid receptacle
12 . The valve 24 is thus installed between the main
water line and rinsing fluid line 51 in order to
selectively deliver water either to the heatingblock
or to fill in the rinsing fluid receptacle 12 . In
other words, in such a scenario a portion of the water
supplied by the pump 18 can be supplied to the second
receptacle 12 to serve as a rinsing medium. The
contaminated rinsing medium leaving the outlet nozzle
5 of the mixing head 2 will accumulate in the combined
receptacle 29. After having finished a controlled
rinsing step in the position according to Fig. 8 , the
mixing head 2 can again be transferred into the
intermediate position as shown in Fig. 6 in which the
user can remove the combined receptacle 29 to dispose
of the contaminated rinsing medium, to further clean
the receptacle and then refill milk into the milk
receptacle 13 and eventually even to refill a rinsing
medium 6 into the second receptacle 12 . Figure 9
shows a control unit which can be implemented e.g. as
an ASIC or a microprocessor. The control unit 41 can
carry out a pre-programmed processing triggered by a
user's input command e.g. via the already mentioned
button 42. E.g. upon manipulation of such control
button 42 the control unit 41 can control cyclically
the respectively subsequent one of the following
states: - stand-by state according to figure 6 -
operation state according to figure 7 , and - rinsing
state according to figure 8 . To this effect the
control unit 41 is supplied with input signals
reflecting the current state of the device, such as
e.g. - the presence of the receptacle 29 (detected by
the contact switch 30 ) , - the current position of
the mixing head 2 ( via the contact switches 58, 59,
60 at the guiding curves 14, 14' activated by the
cams) , - the position of the cup support (by means
e.g. of the contact switch 57) ,- the level of the
upper rim 38 of the cup 23 (detected e.g. by an
optical sensor) , and - the water steam temperature
and/or pressure. Depending on the user's input and the
current value of the above input signals, the control
unit can calculate and generate e.g. the following
output signals - activation of an actuator for the
spindle 25, - control of the actuator (electric motor)
27 for the belt drive 28, - control of the heating
block 19, - control of the pump 18, - control of the
valves 24 and 53 .List of reference numerals :METHOD
FOR PREPARING AN IMlDIZED POLYMER 



The invention relates to a method for preparing an
imidized polymer, and in particular a multifunctional
viscosity modifier, by reacting in a mixing device or
kneading device a polymer comprising anhydride groups,
or derivatives thereof, with an aromatic polyamine
compound. A multifunctional viscosity modifier is
typically used to make an oil concentrate, which is
applied in a lubricating oil. When an imide is formed,
by a reaction of a polyamine, comprising at least one
primary amine functionality with an anhydride group of
the polymer, amine functionality can be introduced
into the polymer. By virtue of its reaction to form an
imide, the basicity of the primary amine group is
lost, but the other amine groups remain basic and will
react as a base, as for example with acids. For this
reason the resulting imide, which is a polymer
exhibiting the properties of a base, is useful in
lubricating oils, such as automotive engine oils. In
this application the amine is thought to react with
acidic species generated by oxidation of the oil
during use. Another important property of the imidized
polymer is its capacity to reduce the tendency of
agglomeration of soot particles, thus preventing
unacceptable viscosity increase and reducing the
precipitation of soot and sludge in the oil and the
deposition of varnish on automotive engine parts,
thereby contributing to desirable reduction of engine
part wear. Moreover the aromatic amine groups provide
antioxidant properties. The polymeric nature of the
imide also contributes to desirable modification of
the viscosity of the lubricating oil. This type of
product is generally referred to as a multifunctional
viscosity modifier, recognizing that it performs more
than one function when used as an automotive
lubricating oil additive. A method for preparing an
imidized polymer is known from U.S. Pat. Nr.
5,552,096. This patent describes a reaction in an
extruder between a polymer with grafted anhydride
groups and a polyamine compound. In the examples 4-(3-
aminopropyl)morpholine and 1-(2-aminoethyl)piperazine
have been used. As these amines are more reactive than
aromatic amines, a drawback of the known process for
aromatic polyamines is, that the conversion to the
imidized polymer is not more than about 80 %. This
means that about 20 % of the anhydride groups will not
be converted to imide groups. In the presence of
water, these anhydride groups will be partly or
totally converted to acyl groups. Another part of the
anhydride groups may be converted to amides. Such low
degree of conversion generally causes two problems in
multifunctional viscosity modifiers: First, the
remaining acid and amide groups tend to form
stronghydrogen and ionic bonded systems, thus causing
significant viscosity increases of the oil solution.
Secondly, remaining aromatic primary amines are
sensitive for oxidation, thus rapidly causing
lubricant oil to discolorate. This requires that low
molecular weight alcohols and aldehydes have to be
added to oil comprising the imidized polymer according
to the state of the art to cap the acyl and primary
amine groups. An imidized polymer can also be obtained
by carrying out the imidization reaction in a solvent,
as described in e.g. U.S. Pat. No. 5,075,383. However,
in order to avoid gelation by chain interactions
during the reaction and to dissolve the aromatic
polyamine a surfactant e.g. a polyethoxylated alcohol
like Surfonic (r) is added to the reaction. To avoid
discoloration of the surplus of aromatic polyamine, an
aldehyde is also added as described in e.g. U.S. Pat.
No. 5,207,938. The presence of these compounds in oil
additives is undesirable, because they cause haze and
bad odour and increase costs. A purpose of the present
invention is to provide a process for preparing an
imidized polymer, with a reduced amount of unreacted
acyl groups with respect to the acyl groups originally
present in the polymer. Another purpose of the present
invention is to provide a process, for preparing an
imidized polymer with an as low as possible amount of
free and amidbound polyamine. In the process of the
invention this aim is achieved, by a process for
preparing an imidized polymer in a mixing or kneading
device, by a reaction of a mixture, comprising a
polymer, comprising anhydride groups, or derivatives
thereof, and an aromatic polyamine compound,
characterized in that the reaction is carried out in
the presence of an acid. With the process of the
invention the incomplete imidized anhydride groups
have been reduced with about 75 %. A particular
advantage of the product made by the process of the
invention is, that it results in a solid viscosity
modifier, wherein the ratio of imide to the total
number of functional groups (i.e. imide, amide &
anhydride groups) is more than 0.85, preferably more
than 0.90 and most preferably more than 0.95. This
high ratio increases the stabilitae of the imidized
product as multifunctional viscosity modifier and
reduces the need for extra additives. The advantage of
a solid multifunctional viscosity modifier is the
lower costs for storage and shipping of this material
with respect to itssolutions, as well as its base-oil
independent applicability. In the process of the
invention a reaction is carried out between a polymer,
comprising anhydride groups, or derivatives thereof,
and an aromatic polyamide compound. Polymers used as
starting materials in the process of this invention
are preferably based on olefinic polymers. An olefinic
polymer containing anhydride groups, or derivatives
thereof, can be obtained by reacting an anhydride
group, or a derivative thereof, with an olefinic
polymer according to a method known in the art. A
preferred method is free radical grafting of an
unsaturated anhydride onto a polymer as described in
e.g. U.S. Pat. No. 5,075,383. Olefinic polymers may
comprise the various forms of polyethylene,
ethylene-propylene co-polymers, other ethylene
copolymers with comonomers such as 1-butene,
isobutylene, as well as with hetero containing
monomers such as vinyl acetate, maleic anhydride,
ethyl acrylate, methyl acrylate; generally
alpha-olefin and cyclic olefin homopolymers and
copolymers; polymers from dienes, such as
styrenebutadiene rubber, polyisoprene,
ethylene-propylene diene terpolymers (EPDM),
styrene-diene copolymers including block and
star-branched copolymers and hydrogenated
styrene-diene copolymers, substantially hydrogenated
isoprene linear and star-branched polymers, or blends
thereof. Preferred polymers for a multifunctional
viscosity modifier are EP(D)M copolymers. The
preferred EP(D)M polymers contain from 15 to 80 wt% of
ethylene, from 0 to 15 wt% of a polyene, selected from
non-conjugated dienes and trienes, and the balance
being a C3 - C10 alpha olefin. Suitable non-conjugated
diene monomers which may be used in the terpolymer
(EPDM) are hexadiene, dicyclopentadiene, ethylidene
norbornene, and vinylidene norbomene. Examples of
EP(D)M types for making an elastomer containing
anhydride groups via a free radical grafting process
are Keltan 312 a polymer having a Mooney viscosity at
125C of about 33, and an ethylene content of about 49
wt% and Keltan 3200A, a polymer having a Mooney
viscosity at 100 0C. of about 51, and an ethylene
content of about 49 wt%. (Royal DSM N.V., the
Netherlands). The polymer comprising anhydride groups
comprises between 0.1 and 10 anhydride groups per 1000
C-atoms. The preferred olefinic polymer comprising
anhydride groups therefore comprises from 15 to 80 wt%
of ethylene, from 0 to 15 wt% of a polyene, selected
from non-conjugated dienes and trienes, and the
balance being a C3 - C10 alpha olefin, and from 0.1 to
10 anhydride groups per 1000 C-atoms and may have a
number average molecular weight of between 5,000 and
500,000 g/mol,-Aand preferably between 20,000 and
150,000g/mol. The preferred carboxylic groups are
unsaturated mono-, and polycarboxylic acids and cyclic
anhydrides, salts, esters, and other substituted
derivatives from said acids and anhydrides. Examples
of such acids, anhydrides and derivatives thereof
include maleic acid, fumaric acid, himic acid,
itaconic acid, citraconic acid, mesaconic acid, maleic
anhydride, himic anhydride, dibutyl fumarate. The
preferred grafted functional compound is maleic
anhydride. By aromatic polyamine is understood a
compound comprising at least 2 amine groups, of which
at least one is a primary amine, an aromatic group and
optionally containing other functional groups. Example
of functional groups include but are not limited to
amines, amides, imides, alcohols, thiols, esters,
ethers, acids, guanidines, amidines. Suitable aromatic
amines for lubricant oil compositions and therefore
subject of this invention include aromatic polyamine
compounds from the group consisting of: (a) an
N-arylphenylenediamine represented by the formula: in
which Ar is aromatic and R1 is -H, -NH 2, -(-NH-Aryl)
n-H, -(-NH-Alkyl) n-H, -NHarylalkyl, a branched or
straight chain radical having from 4 to 24 carbon
atoms that can be alkyl, alkenyl, alkoxyl, aralkyl,
alkaryl, hydroxyalkyl or aminoalkyl, R2 is (-NH 2, -
(NH(CH2)n-)m-NH 2, -(CH 2)n-NH 2, -aryl-NH 2, in which
n and m has a value from 1 to 10, and R3 is hydrogen,
alkyl, alkenyl, alkoxyl, aralkyl, alkaryl having from
4 to 24 carbon atoms, preferably is R1 equal H, R2
equal -NH 2, and R3 equal H, which is N-phenyl
phenylene diamine (NPPDA) and its isomers. (b) an
aminocarbazole represented by the formula: 



in which R and R1 represent hydrogen or an alkyl,
alkenyl, or alkoxyl radical having from 1 to 14 carbon
atoms, (c) an aminoindole represented by the
formula:in which R represents hydrogen or an alkyl
radical having from 1 to 14 carbon atoms, (d) an
amino-indazolinone represented by the formula: in
which R is hydrogen or an alkyl radical having from 1
to 14 carbon atoms, (e) an aminomercaptotriazole
represented by the formula: in which R can be absent
or can be C-i - Cio linear or branched hydrocarbon
selected from th group consisting of alkyl, aryl,
alkaryl, or arylalkyl. (f) an aminopyrimidine
represented by the formula: in which R represents
hydrogen or an alkyl or alkoxyl radical having from 1
to 14 carbon atoms. The process of the invention is
characterized in that the reaction is carried out in
the presence of an acid. Preferably the acid has a pKa
< 4. The pKa is defined as measured in an aqueous
solution at a temperature of 2O0C. Acids used in the
process of the invention can be but are not limited to
para toluene sulfonic acid (PTSA), n-dodecyl benzene
sulfonic acid (DBSA), methane sulfonic acid(MeSO3H) or
sulfuric acid (H2SO4) , trifluoro acetic acid
(CF3CO2H), stannous chloride (SnCI2) , aluminum
chloride (AICI3),. Preferably the reaction in the
process of the invention is carried out in the
presence of PTSA or DBSA. The amount of acid used is
preferably between 1 and 4 mol% based on the amount of
the polyamine. Below 1 mol% the acid has hardly any
effect on the conversion of the anhydride groups to
imide groups, while quantities above 4 mol% have
turned out to be of little added value. As mixing or
kneading device use can be made for instance of a
single-screw extruder, a twin-screw extruder with
co-rotating or contra-rotating screws, a Buss(r)
Kokneader, a Farrell(r) kneader, or a static mixer. It
is also possible, for instance, for the apparatus to
consist of two or more connected mixing devices
selected from the list above. Preferably a co-rotating
twin-screw extruder is used. A typical extruder
reactor used in the process of the invention may have
the following elements: A Feed Zone wherein the
polymer containing anhydride groups is introduced into
the extruder reactor in convenient form. This form
includes, for example, pellets, crumb, or a slab
stream coming from another mixing device. One method
of accomplishing this is to pass the polymer through a
drying extruder. In this scenario, the polymer that is
fed into the feed zone will already be molten. The
feed zone is designed to form the polymer feed into a
cohesive mass and convey or pump the mass past a
restrictive dam, which follows the feed zone and
distinguishes it from the reaction zone. The amine and
the acid are added in this zone to the polymer and
combined with the polymer by extensive and intensive
mixing. A restrictive dam can be used to separate the
feed zone with the first reaction zone, which follows
it so as to prevent back leakage of reactants. A
restrictive dam can be, for example, a reverse flight
screw section, a filled screw section, a shallow
flighted screw section, an unflighted screw section,
combinations thereof, or other means known in the art.
If an unflighted section is used, it can have a larger
diameter than the root diameter upstream of it, for
example 5-25% larger, but not greater than the screw
flight diameter. The restrictive dam length should be
from about 0.1 to 4 screw diameters, preferably about
0.2 to about 1 screw diameters in length. If a reverse
flighted screw section is employed, it can be single
or multiflighted, preferably multiflighted. In case of
the above-mentioned melt feeding this section becomes
redundant. A reaction Zone the part of the extruder
reactor where the reactiontakes place. A description
of these types of mixing can be found in U.S. Pat. No.
3,862,265, which is hereby incorporated by reference.
It should be noticed that a restrictive dam
configuration is more than a mere separation boundary
region between zones, for example, more than merely an
unflighted screw section, the restrictive dam can be
considered part of the reaction zone itself, for
example, when a single or multiflighted reverse
flighted screw section is employed. Under such
circumstances, the restrictive dam in this region can
be part of or comprise the reaction zone. When the
reaction zone is operated under a vacuum, the
restrictiveness of the dam between the feed and
reaction zone can be reduced so as to permit some gas
(e.g. air) flow into the reaction zone from the feed
zone. A purification Zone is the region where the
solvent, unreacted reagents, by-products, co-products
and other volatile impurities from the reaction are
removed from the polymer. One preferred means of
purifying the polymer is through use of a vent zone.
Such vent zone comprises one or more vents with
optional vacuum systems to reduce pressure and assist
in the stripping of the volatiles and/or solvents. In
the case of multiple vents within a vent zone, the
vents are separated from each other by restrictive
dams similar to those described above. Use of the
vacuum system helps to lower the boiling point of the
volatile impurities and facilitates their removal. To
further assist the removal or stripping of unreacted
reactants, byproducts and co-products, the vents may
be under reduced pressure and an inert stripping
agent, such as nitrogen, may be introduced. The use of
nitrogen stripping is particularly helpful in the
removal of low molecular weight materials and lowers
the vapor phase partial pressure and improves mass
transport. In an Exit Zone, after the last
purification zone, the polymer may go through an
extension to build up sufficient pressure to extrude
the polymer through a die to be cut by an underwater
pelletizer. Other exit media such as a turbulator: a
strand bath or a gear pump may be used. In
applications in which rapid cooling of the product is
desired, an underwater pelletizer is preferred. Its
advantageous use is illustrated in the examples below.
It is possible for the apparatus to be fed with the
polymer in solid form, such as pellets or crumb, in
which case the polymer containing anhydride groups is
melted and heated to the reaction temperature,
following which the process according to the invention
is carried out downstream in the apparatus. The acid
can be mixed with the polymer pellets or crumb. The
acid can also be added to the polymer melt through a
feed opening in the wall of the apparatus.It is also
possible for the apparatus to be fed with anhydride
containing polymer directly from equipment for the
preparation of the anhydride containing polymer from
desirable molecular weight and anhydride functionality
obtained by the parallel maleation and downshearing
reaction, the fed polymer melt having been degassed
before the aromatic amine and the acid are added. The
desired average residence time can be reached in
various ways. One way of achieving the desired average
residence time is to choose a sufficiently large
distance between the injection port and the degassing
location. It is also possible, for instance, to obtain
the desired average residence time by means of the
flow rate setting. To achieve a high conversion of the
aromatic amine, a high residence time has to be
chosen. Preferably, a residence time of 4-10 minutes
is chosen. With such a long residence time, a
combination of an extruder with a high volume static
mixer is preferably used for carrying out the process
of the invention. In a preferred embodiment the
Purification Zone and Exit Zone are replaced by a
static mixer, followed by a degassing extruder. The
polymer melt in the reaction zone preferably has a
temperature of between 250-320 0C. For temperatures
below 2500C, a too high melt viscosity will result in
high torques. A temperature above 320C should be
avoided as this might cause substantial degradation of
the polymer. With more preference, the temperature in
the reaction zone is between 275 and 29O0C, while the
temperature of the material exiting the dye is
preferably between 290 and 31O0C. Degradation of the
polymer can be promoted to a certain extend, by
variation of temperature and shear for the production
of lower MW derivatives. As discussed above, one of
the possible uses of the imidized polymers made with
the process of the invention is as multifunctional
viscosity modifiers for lubricating oils. A minor
amount, e.g. 0.01 up to 49 wt%, preferably 0.05 to 25
wt%, based on the weight of the total composition, of
the multifunctional viscosity modifiers produced in
accordance with this invention can be incorporated
into a major amount of an oleaginous material, such as
a lubricating oil or hydrocarbon fuel, depending upon
whether one is forming finished products or additive
concentrates. When used in lubricating oil
compositions, e.g. automotive or diesel crankcase
lubricating oil, derivatized copolymer concentrations
are usually within the range of about 0.1 to 10 wt%,
of the total composition. The lubricating oils to
which the products of this invention can be added
include not only hydrocarbon oil derived from
petroleum, but also include synthetic lubricating oils
such as esters of dibasic acids; complexesters made by
esterfications of monobasic acids, polyglycols,
dibasic acids and alcohols; polyalphaolefin oils, etc,
as e.g. mentioned in U.S. Patent Number 6,107,257
which is herein included by reference. The above oil
compositions may optionally contain other conventional
additives such as pour point depressants, antiwear
agents, antioxidants, other viscosity-index improvers,
dispersants, corrosion inhibitors, antifoaming agents,
detergents, rust inhibitors, friction modifiers, and
the like. 



Short description of the figures A: Fig.1 shows a
twin-screw extruder. Fig. 2 shows a twin-screw
extruder, followed by a static mixer and a degassing
extruder. Fig. 3 shows the residual anhydride against
residence time for the Examples and the Comparative
Experiments. Fig. 4 shows the residual anhydride
against the residence time for the Examples only. Fig.
5 shows the residual NPPDA (free and amide -bound
NPPDA) versus the throughput of the extruder. Examples
The following examples illustrate useful embodiments
of the present invention, in which an imidization of
an elastomeric copolymer containing anhydride groups
is carried out according to the process of the
invention. Some comparative experiments illustrate the
state of the art ie an imidization without the
presence of an acid and without the presence of a
static mixer, followed by a degassing extruder in the
exit zone of the twin screw extruder. Fig. 1 shows a
twin-screw extruder with a feeder section 2, a motor 3
and a barrel 4. The extruder barrel 4, comprising a
feed zone 5, a reaction zone 6, a purification zone 7
and an exit zone 8 has cores through which water for
cooling or steam for heating may be circulated to
control the barrel temperature. The feed zone 5
comprises a hopper 52 and two injection points 54 and
56. Vent 7 1 is connected to a vacuum system (not
shown) to reduce pressure and assist stripping of
solvent, unreacted reagents, decomposition products
and volatile impurities. An infrared sensor 82
measured the temperature of the extruded material
directly after the dye. The imidized polymer is cooled
in a water bath 11. Fig. 2 shows a twin-screw
extruder, with a feeder section 2, a motor 3and a
barrel 4. The barrel 4 comprises a feed zone 5, a
reaction zone 6 , followed by a static mixer 9, after
which a single screw degassing extruder 10 is placed.
The feed zone 5 comprises a hopper 52 and two
injection points 54 and 56 and a thermocouple 58. Vent
102 is connected to a vacuum system (not shown) to
reduce pressure and assist stripping of solvent,
un-reacted reagents, decomposition products and
volatile impurities. An infrared sensor 82 measured
the temperature of the extruded material directly
after the dye. The imidized product is cooled in water
bath 11. The anhydride containing elastomeric
copolymer, based on a ethylene propylene copolymer
with an Mw of about 80.000 g/mol, a C2/C3 weight ratio
of 50/50 comprising an average of 3 anhydride groups
per 1000 C-atoms was dosed via hopper 52 to the
extruder. NPPDA was dosed at injection point 54, as a
melt (THF "no" in Table 1) or 1/1 (w/w) dissolved in
THF (THF "yes" in Table 1). PTSA was dosed at
injection point 56 as a 25 wt% solution in THF. 47
Examples L30-1 to L30-2 and 40-1 to L40-37 and
comparative experiments 30-A through L30-H have been
carried out with different throughputs (Q) and
corresponding residence times (tv) on the extruders.
As extruders use was made of a ZSK30mm-44D and a
ZSK40mm-48D, both whether or not extended with a
static mixer and a single screw degassing extruder.
Another variable was the dosing of NPPDA. The
temperature of the barrel (Tr) was measured with
thermocouple 58 and temperature of the extruded
material (Tp) was measured directly after the dye with
infrared sensor 82. Conversion of the maleic anhydride
functionality was determined after intensive drying
and evaporation of free and amide-bound polyamine by
FTIR, following the absorption intensity of a
representative anhydride peak at 1860 cm 1, normalized
against the EPM backbone absorption at 722 cm" 1 . The
residual NPPDA and NPPDA bound as amide acid were
measured by standard chromatographic methods. Results
are presented in Table 1 and Figures 3 to 5.Appliance
and method for preparing a froth from a food liquid
The present invention relates to an appliance and to a
method for preparing a froth from a food liquid such
as milk and is intended, for example, to be used in
the context of the preparation of beverages such as
cappuccinos, milky coffees, cafe latte and macchiato,
hot chocolate and other speciality hot beverages.
Speciality beverages in which at least a portion is
made up of froth are increasingly becoming all the
rage. The best-known beverage of this type is a coffee
of the cappuccino type. It comprises a liquid portion
consisting of coffee topped by a layer of frothed milk
which, because of its very much lower density, floats
atop the surface of the liquid. In general, preparing
one takes time, manipulation operations and cleaning.
The most customary way of preparing a milk-based froth
is to pour the desired amount of milk into the
container, immerse a steam outlet pipe from a coffee
machine in the container, agitating it up and down to
introduce the air needed to form the froth. A first
disadvantage with this method is that it entails
having a coffee machine equipped with a steam outlet,
and not all machines are. Another disadvantage lies in
the fact that it is generally not possible to prepare
the froth at the same time as preparing the coffee,
unless a complex and expensive machine with two
separate fluid circuits, one for extracting the coffee
and the other for producing steam, is available.
Another disadvantage associated with the use of coffee
machines with a steam outlet stems from the fact that
the system for heating the water in these
machines,most often a thermoblock, has to be kept
constantlyswitched on in order to produce the steam
without having to wait. These machines therefore
consume large amounts of power, which makes them not
very economical to operate. It must also be noted that
steam pipes soon become scaled up when the water used
is hard water and this entails regular maintenance in
order to keep them in good condition. Another
disadvantage with this type of machine stems from the
fact that the quality of the froth is dependent on the
skill of the user which means that these machines do
not allow the froth obtained to have reproducible
properties and a uniform quality. Another disadvantage
stems from the fact that the pipes in contact with the
milk are difficult and not very practical to clean.
There also exists mechanical stirring appliances which
are usually intended for domestic use for beating
froth from more or less viscous food products such as
eggs, ice, juices or the like. The problem with these
appliances is of several natures which means that they
are ill-suited to producing froth from a milk-based
liquid for making a beverage. One disadvantage, for
example, stems from the fact that these appliances
stir a liquid or a paste in the cold state,
considerably limiting their potential use. In
addition, milk does not froth as convincingly when
cold or at ambient temperature . Another disadvantage
stems from the fact that these appliances are
ill-suited to frothing the microbiologically sensitive
liquids such as milk. Regular cleaning of the tank of
the appliance needs to be envisaged in order to remove
any solid food residue. In addition, heating the milk
has a tendency to increase the extent to which cooked
or burnt proteinsare deposited on and adhere to the
surfaces. The existing appliances are not, for the
most part, well suited to reducing the encrustation of
this solid residue, making cleaning troublesome. These
appliances also have a stirring and drive 



mechanism which is fixed and intrudes into the tank,
and this presents several disadvantages: the
removal/refitting time is not insignificant, they have
a tendency to become soiled more quickly, they entail
additional cost as a result of the multiplicity of
components, and the stirring means are difficult to
clean. Another disadvantage with these appliances
stems from the fact that frothing in these appliances
is not optimal for reasons associated with the
arrangement of the stirring means. Some appliances
have a stirring means positioned in the middle of the
tank. Such an arrangement is not efficient in quickly
converting a volume of milk-based liquid into a rich
froth. Other appliances have several stirrers. These
arrangements are generally mechanical with gearing
means needed to coordinate the rotation of the
stirrers, and this makes the system intrusive, and
therefore less hygienic, increases the number of parts
and makes cleaning a more painstaking operation.
Patent US 6 318 247 relates to an appliance for
preparing hot beverages or food with stirring such as
hot chocolate, for example. The appliance comprises a
system for driving a stirrer of the magnetic effect
type. It does, however, have several disadvantages.
Firstly, in such an appliance, the liquid or froth is
stirred coaxially with respect to the central axis of
the tank, and this causes a circulation in which some
layers of liquid or froth, particularly the peripheral
layers, are not stirred as extensively as
others,particularly the layers near the middle,
because of the centrifuging effect produced by the
stirrer. Such a circulation is therefore not suited to
producing a froth of sufficient quality or to reducing
the time needed to produce this froth. In addition,
the structure of the appliance is not hygienic for
treating a milk-based liquid and cleaning is not made
any easier by such a construction. Other devices for
stirring food products which have more or less the
same disadvantages are described in patent documents
WO 2004/043213 Al or DE 196 24 648 Al. Other stirring
systems of the magnetic engagement type are described
in documents US 2 932 493, DE 1 131 372, US 4 537 332
and US 6 712 497 but none of these provide solutions
suited to producing a quality froth in a short time
and hygienically . Utility model DE 89 15 094 relates
to a refrigerated pot for dispensing a milk-based
beverage. The pot comprises refrigerating means and
forced-convection means in the form of a magnetic
rotor. Such a device is not suited to converting the
liquid into a froth but simply keeps the liquid
uniformly at the refrigeration temperature for
preservation. Patent US 3 356 349 relates to a
stirring device comprising a heated tank, magnetic
drive means positioned under the tank for driving a
hub located in the middle of the tank. The hub is
associated with a stirring element which is offset
with respect to the hub, causing the element an
oscillatory movement. Such a principle of stirring may
create a loss in magnetic coupling because of the high
moment of inertia generated by the offset position of
the stirring means with respect to the axis of
rotation of the drive means. This problem increases
with increasing speed. Such a stirring device can
therefore work to stircertain liquids or other
substances at low speed but may prove ill-suited to
converting liquid into a froth at sufficiently high
speed. Incidentally, the document does not mention the
conversion of a liquid into a froth using this device.
It is therefore a main objective of the invention to
alleviate the disadvantages of the prior art by
proposing an appliance better suited to the production
of froth from a milk-based food liquid, particularly
for producing a beverage. An object of the invention
is therefore to provide an appliance which is of more
hygienic design, can be cleaned easily, and is simple
to use. Another object of the invention is to provide
an appliance that produces a froth with reproducible
properties and qualities, in the shortest possible
preparation time. Another object of the invention is
to simplify the method of preparation by limiting the
amount of user intervention . Another object of the
invention is to provide an appliance that is
economical to use. To this end, the invention relates
to an appliance for preparing froth from a milk-based
liquid, comprising: a tank for receiving the liquid
that is to be frothed, in which liquid a rotatable
stirrer is positioned, a stand associated with the
tank; means for driving the stirrer, the appliance
further comprising electrical power supply means for
electrically powering the drive means. One improvement
in the appliance stems from the factthat the drive
means and the stirrer are configured in such a way
that the stirrer is driven, through a magnetic drive
effect, by the drive means, without a mechanical
connection member intruding through the wall. One of
the principles of the invention is in fact based on
the fact that the appliance is intended to receive and
to process a food liquid which readily becomes
deposited against the walls of the tank, particularly
when heated, and so the intended system for driving
the stirrer is non- intrusive and therefore more
hygienic and simpler. Another characteristic is that
disturbance means are provided to break or prevent a
liquid circulation that is symmetric and more or less
coaxial about the median vertical axis of the tank.
Such a configuration ensures that the circulation of
fluid in the tank is sufficiently disturbed thus
reducing the time needed to produce the froth and
giving a higher froth/ liquid ratio. A configuration
such as this makes it possible to obtain results using
the non- intrusive system of the invention, and
therefore with just one stirrer, thus greatly
simplifying the appliance and reducing its cost . As a
preference, heating means are positioned in
association with the tank to heat the liquid in the
tank. Heating means allow the liquid and the froth to
be heated at the same time as the froth is being
produced. According to one embodiment of the
invention, the 



appliance comprises a drive means producing at least
one magnetic field that is offset with respect to the
median vertical axis of the tank. An offset magnetic
field such as this thus acts as a disturbance means by
driving the stirrer offset from the middle of the
tank.Thus, as a result of the offset position of the
stirrer, the layers coaxial to the axis of the liquid,
froth or liquid/froth stirrer are stirred through a
centrifuging effect in an asymmetric configuration.
Such a means is non- intrusive which means that no
transmission element is needed through the tank, in
order to connect the drive means to the stirrer, or to
connect or guide the stirrer with respect to the tank,
thus making the appliance more hygienic and easier to
clean. As a preference, a stirrer positioning element
is also configured to position the stirrer, in
engagement with the said drive means, along an axis of
rotation that is offset with respect to the median
vertical axis of the tank so that the stirrer, when
rotationally driven, produces non-coaxial circulation
of the liquid with respect to the said median vertical
axis. A positioning element ensures that the stirrer
is correctly in place locally at the magnetic field
thus defined. It prevents the stirrer from leaving the
field before, during or after the stirring operation.
It indicates the position of the stirrer to the user
in a simple way and requires no special
removal/refitting thereof. In addition, when the
contents of the tank are poured out, the magnetic
effect created between the stirrer and the drive means
holds the stirrer in place in the tank. In one
embodiment, the positioning element is a relief formed
in the surface of the tank and has at least a shape
that more or less complements the stirrer. The stirrer
can thus engage in the said relief or recess.
Sufficient clearance may be provided to allow the
stirrer to be rotationally driven without excessive
friction. In an alternative, surfaces made of
materials with low coefficients of friction may be
provided. Thus, the stirrer is put in place simply by
simpleengaging of shapes without requiring any special
tool . The stirrer may be free or connected by
connecting means, preferably of the quick coupling
type. The relief or recess and the bottom of the tank
together forms an integral wall. Thus, there is no
need to resort to sealing elements, thus reducing the
complexity and rendering the appliance more hygienic.
The bottom of the tank is understood to mean the
entire surface in the bottom part of the tank and more
or less forming the entire width of the tank in this
part. The relief is, for example, provided in the
actual wall of the tank as an inwards indentation of
the tank therefore producing, on the outside, a recess
in this wall. The recess thus formed on the outside of
the tank can therefore serve to house the magnetic
drive portion of the drive means so that the stirrer
is held in place in elevation and some distance from
the bottom of the tank, thus improving the stirring
effect by comparison with a stirrer position adjacent
to the bottom of the tank. As a preference, the
stirrer is an annular element which fits around a
relief in the tank. In one possible variant, the
positioning means may be a recess in the internal
surface of the tank, in which the stirrer is partially
positioned. In any event, the positioning means thus
serves to position both along the horizontal axis and
along the vertical axis in the tank. It also serves to
guide the stirrer and prevents the latter from
accidentally leaving the magnetic field during the
stirring operation. The stirrer may adopt various
configurations. In one of these, the stirrer has an
annular shape with a central slot fitting the relief,
acting as a positioning means, the said relief
projecting from the bottom of the tank,and has at
least one magnetically slaved portion positioned near
the periphery of the said central slot. A
configuration such as this is effective because it
allows the stirrer easily to be fitted into the tank.
In addition, it allows the stirrer to be kept a
certain distance away from the bottom of the tank,
which encourages good foaming. In one embodiment, the
drive means comprises a magnetic drive portion which
engages on the external side of the tank and inside
the said relief. The magnetic drive portion thus
collaborates with at least the said magnetically
slaved portion of the stirrer. The magnetic drive
portion is thus made to rotate by a spindle associated
with an electric motor. Magnetic collaboration between
the drive member and the stirrer is therefore closer,
reducing the risks of detachment or defective drive,
even at high speed. In one configuration of the
stirrer, the latter has a peripheral part possessing
stirring elements. The stirring elements may thus
consist of one or several of the following elements:
turns of toroidallyshaped wire, impellers, blades,
gratings or needles. Certain elements may prove more
effective than others according to the nature of the
liquid, for example. In a preferred embodiment, the
tank is cylindrical or more or less cylindrical.
However, in one possible variant of the invention, the
disturbance means for preventing or breaking a coaxial
movement of the fluid in the tank comprise a tank the
configuration of which is non-cylindrical with respect
to the median vertical axis. The tank may adopt
numerous different shapes without departing from the
scope of the invention. In one possible embodiment,
the disturbance means comprise walls and/or other
obstacles extending inrelief into the tank in a manner
that is offset with respect to the median vertical
axis. Thus, these elements form means which break any
purely coaxial circulatory movement of the fluid in
the tank. These elements may, for example, be fins or
other obstacles extending radially and horizontally
and/or vertically towards the interior of the tank. As
a preference, these elements are formed as an integral
part or as one piece with the rest of the tank. In
another embodiment, the disturbance means comprise
control means programmed to switch the direction of
rotation of the stirrer several times while the liquid
is being frothed. Specifically, in a symmetrical
configuration of rotation of the stirrer in the tank,
if just one direction of rotation is maintained, the
contents (liquid and froth) move around the tank
concentrically with respect to the stirrer and the
various layers at the same speed always travel along
the same radius and therefore do not mix to create
froth. This has the effect of halting the formation of



froth. To guard against this problem, discontinuous
stirring is therefore envisaged so that the
abovementioned centrifuging effect is interrupted at
regular or irregular intervals. These regular
interruptions in the direction of rotation, which
preferably have a frequency of the order of 0.3 to 1
Hz, thus allow the liquid-froth mixture to drop back
down and come back into contact with the stirrer in
order to be mixed up again as soon as stirring resumes
in the opposite direction. According to one aspect of
the invention, the tank has, in the part designed to
contain the liquid, a surface which is without joining
line or connection between two parts and without any
line demarcating an orifice. Specifically, a liquid
such as milk tends very quickly to soil any gap region
by the deposition of solids. This phenomenon is
accentuated if the liquid is heatedand the liquid then
tends to form a somewhat cooked or burnt layer which
is therefore difficult to clean off. By avoiding these
areas that encourage solids to accumulate the hygienic
risks are reduced and cleaning is made easier. Thus,
as a preference, the tank comprises a surface for
receiving the liquid which is an integral part . The
tank may thus be formed of several elements welded
together but which ultimately form an integral part .
To encourage froth to form while at the same time
reducing the stirring time, heating means are provided
to heat the liquid in the chamber during stirring.
These heating means are preferably means for directly
heating the tank. In one embodiment, they are
electrically insulated resistive elements in contact
with at least the bottom of the tank. The elements may
be chosen from: at least one heating circuit of the
"thick film" kind in contact with an external surface
of the tank, or heating resistive elements of the
shielded resistor type in contact with the surface of
the tank. Other heating elements may be: induction or
infrared heating means, or a combination of these
means with heating resistive elements. In a preferred
embodiment, the heating means comprise a heating
circuit of the electrically insulated "thick film"
kind printed directly onto the external surface of the
bottom of the tank. Such a configuration makes it
possible to increase the power density against the
tank surface and therefore reduce the time taken to
produce the froth because the liquid more quickly
reaches the optimum temperature for frothing, and all
this is achieved while at the same time avoiding
sticking due to a better distribution of the power.In
order to provide a device that is convenient to use
and that does not require any particular skill or
surveillance of the user, the control means is set to
automatically cut off the electrical power to the
heating means and to the electrical motor according to
a preset scheme. More particularly, the control means
comprise a temperature sensor associated to the
heating means, wherein the control means is configured
to cut off the electrical supply to the heating means
at a set point temperature that is determined so that
the liquid is heated below its boiling point and
during a preset time. The preset scheme stored in the
control means is determined by the nature of the
liquid (e.g., milk) and the volume of liquid that can
be stored in the tank; i.e., the volume of the tank
and the use of an eventual fill mark in the tank to
indicate to the user the filling level for the liquid
in order to obtain a volume of froth of optimal
quality according to the preset scheme. The appliance
according to the invention may advantageously comprise
a cordless electrical connection assembly allowing the
stand and the tank, on the one hand, to be connected
to, on the other hand, an electrical power supply base
support that can be connected to the mains. Thus, the
stand and the tank forming part of a foaming unit may
be moved around for filling, servicing and cleaning.
To do that, the cordless connection assembly comprises
a first connector secured to the bottom of the stand
and a second connector secured to the power supply
base support, the two connectors being connected
together electrically in order to power the electrical
means of the stand, while the stand is standing on the
base support . Thus, according to another aspect, the
invention relates to an appliance for preparing a
froth from amilk-based liquid, comprising: a tank to
receive the liquid that is to be frothed, in which
liquid a rotatable stirrer is positioned, - a stand
associated with the tank; a system for driving the
stirrer; characterized in that the stirrer is
configured to be driven and held magnetically in the
tank by the stirrer drive system; and in that it
comprises a cordless frothing unit which is removable
with respect to an electrical power supply unit .
Thus, one advantage of such an appliance is associated
with the mobility of the frothing unit which is
obtained by the combination of a magnetic drive and of
a cordless power supply. Such a combination of means
makes the service of dispensing the froth easier when,
for example, the froth is poured into a mug for
preparing a cappuccino. In this case, the stirrer is
also retained in the tank by a magnetic effect and
does not fall out, and need not be removed from the
tank while the froth is being served. The magnetic
elements are also configured (sizing, position, size,
etc.) so that the stirrer is held in the tank without
the risk of falling out when the tank is inclined,
with its opening downmost, to pour out the froth. The
invention also relates to a method for preparing a
froth from a milk-based food liquid in an appliance
comprising : a tank to receive the liquid that is to
be frothed, in which liquid a rotatable stirrer is
positioned, - means for driving the stirrer,
electrical power supply means for powering the
rotational drive means, characterized in that it
consists, inter alia, in driving the stirrer through a
magnetic drive effect,asymmetrically with respect to
the median vertical axis of the tank, and without a
stirrer connecting member 



intruding through the tank. As a preference, the
method involves heating the liquid in the tank during
stirring. Heating is performed preferably by the
direct and distributed application of heating elements
against the external surface of the tank. The
distribution of the heating elements preferably
produces a mean electrical power density at the heated
surface of between 15 and 25 watts per cm2 of the
heated area. The area of the total heated surface
covered by the heating elements is also preferably at
least 40%, preferably between 40 and 60% of this area.
A direct application associated with a distribution of
power of the heating elements, as suggested, makes it
possible to obtain a hot froth in the tank more
quickly while at the same time reducing the risk of
solid residue sticking to the bottom of the tank. This
then yields a froth which is stable and hot while at
the same time minimizing solid residue against the
walls of the tank and therefore also making the
appliance easier to clean. Such a method finds a
particularly suitable application in the preparation
of beverages such as cappuccinos in combination with
or incorporated into a coffee machine. Brief
description of the figures FIG. 1 shows a perspective
view of the appliance according to the invention; FIG.
2 shows a view in section on A-A of the appliance of
Figure 1 ; FIG. 3 shows a perspective view in section
on A-A of the appliance of Figure 1 ; FIG. 4 shows a
view in perspective and in section on A-A of part of
the appliance, particularly of the tank and of the
stand taken in isolation; FIG. 5 shows the stirrer of
the appliance;FIG. 6 shows the stirrer in section;
FIG. 7 shows the direct heating means associated with
the bottom of the tank of the appliance; FIG. 8 shows
a view from above of a variant shape of tank with its
stirrer; FIG. 9 shows a view from above of a variant
tank with reliefs for disturbing the circulation of
the fluid; FIG. 10 shows a view in cross section on B
.B of a variant of the tank of FIG. 9 . Detailed
description of the figures An appliance for preparing
a milk froth is depicted with reference to Fig. 1 . An
appliance such as this is used to produce froth from a
food liquid that has the property of emulsifying under
the combined effect of mechanical stirring and heat,
for example, a milk product such as fresh milk,
pasteurized or UHT milk, skimmed milk, semi-skimmed
milk or whole milk, a milk reconstituted from powder
and water or from a milk concentrate and water or
alternatively a mixture of milk with some other
ingredient such as coffee. The appliance 1 according
to the invention comprises a cordless foaming unit 2
and an electrical base unit 3 onto which the foaming
unit 2 is electrically connected simply by standing it
on the latter. The electrical base unit 3 is powered
with electrical current from the mains by a lead 30.
The cordless foaming unit 2 comprises, on the side, a
handle 28 so that it can be handled with ease, such as
for lifting it up, emptying out its contents after
frothing or cleaning it after having emptied it of its
contents. The unit comprises a stand 20 on which the
handle 28 is mounted, the stand being closed by a
removable lid 22. The latter protects the interior,
for example, against dust from the exterior, and
protects the exterior from the interior, particularly
preventing any liquid or froth fromsplashing out when
the unit is activated during the stirring operation.
The appliance will now be described in greater detail
with reference to Figures 2 and 3 . The foaming unit 2
comprises the stand 20 in which a tank 21 is mounted.
The tank 21 receives the liquid that is to be heated
and foamed. It needs to be sealed and of a capacity
suited to the volume of froth to be produced. In
general, an appliance such as this is designed to
produce milk froth with a volume ranging from 50 to
100 cm3, able to serve milk froth for one to three
beverages of the cappuccino type. However, a
largercapacity tank may be envisaged according to the
need. Of course, the appliance of the invention may
also be used to produce a hot liquid when the stirring
operation is eliminated or the means for performing
this operation are deactivated. On the interior (INT)
of the tank is positioned a stirrer 4 . Means 5 for
driving the stirrer 4 are, for their part, positioned
on the exterior (EXT) of the tank, preferably in the
space between the tank and the interior of the stand
20. The stirrer 4 and the drive means 5 are positioned
relative to one another in such a way as to create
forced stirring of the liquid inside the tank without
the use of an intrusive means crossing the tank. To do
that, the stirrer and its drive means are of the
magnetic type which means that the drive means 5
produces a rotary magnetic field that drives the
stirrer, itself equipped with a means slaved to the
magnetic field. The magnetic means are positioned in
an offset manner with respect to the central axis "I"
of the tank so that the stirrer is made to rotate thus
circulating the liquid or froth in a way which is not
coaxial to the median central axis of the tank. In
fact, through such a configuration, the liquid and
then the froth tend to circulate more or less
producing an asymmetric cone more or less centred on
the centre ofthe stirrer. This makes it possible to
avoid the formation of layers of constant speed which
remain circulating at the same radius and therefore do
not mix with one another. The layers by contrast do
mix with one another because, on the same radius, the
layers are circulating at different speeds; in
particular, for a given radius, the layers circulate
at higher speeds on the side where the stirrer is
furthest from the edge of the tank and at slower
speeds on the side where the stirrer is closest to the
edge. This encourages all the liquid or froth to
circulate inside the tank, prevents the stagnation of
layers of liquid or froth and thus reduces the areas
where there is little or no stirring taking place. To
guarantee controlled rotation of the stirrer in the
tank without the risk of the latter moving and
therefore avoiding loss of control of the magnetic
field, a means 6 for positioning the stirrer is
provided in the bottom 210 of the tank. The
positioning means is thus positioned eccentrically in
the tank but 



in relation to the position of the magnetic field so
as to allow the stirrer to be rotationally driven. In
the case illustrated, the positioning means 6 is a
relief formed in the wall of the tank and around which
the stirrer 4 is guided in rotation without excessive
friction. The positioning means could have other
configurations and could, for example, be a recess,
into which part of the stirrer is then inserted. One
advantage of a non- intrusive drive means is that it
is possible to construct a tank in which the
liquidreceiving part, and at least its bottom,
comprises no join line or discontinuous connection or
line demarcating orifices or the like able to create
areas which present a potential hygiene problem and/or
areas that are difficult to clean or rinse. Thus, the
liquidreceiving surface of the tank is preferably
formed as an integral piece. Within the meaning of the
invention,welds forming a continuous seam between two
elements for example, are not considered to be joining
lines or discontinuous connections. By contrast, a
joint using screws, rivets or a nested fit is
considered to be a join or discontinuous connection
liable to pose hygiene problems. In particular,
cleaning problems could arise if food solid residue
can become embedded and settle in interstices of the
join. The tank 21 consisting of its raised surfaces
211 and its bottom 210, therefore forms a surface for
contact with the liquid that is substantially smooth,
with no areas encouraging attachment of solid food
matter such as protein or the like. Such a tank can be
made from a metal that is a good conductor of heat
such as stainless steel, copper or aluminium. It may,
for example, be moulded as a single piece. In the
construction illustrated in Fig. 4 , the tank 21 is
connected to the edges 200 of the stand 20 by its top
edges 230 by any appropriate connecting means such as
welding, brazing, bonding or clipping. The tank alone
may also be mounted removably with respect to the
stand so that it can easily be removed for cleaning in
a dishwasher. The lid 22 is connected to the tank as a
tight fit via an engagement edge 220 and a deformable
elastomeric or plastic gasket 221. Other means for
closing the lid 22 are possible, such as screw-
fastening or elastic clipping. To drive the stirrer,
the drive means 5 are- arranged to produce a magnetic
field passing through the positioning means 6 which
forms the relief 60 on the interior (INT) of the tank.
To do that, the drive means 5 comprises a magnetic
drive portion 50 housed in the part forming a recess
or indentation 61 when viewed from the exterior (EXT)
of the tank. This magnetic drive portion thus
comprises one or several elements 500 made of
ferromagnetic material. The magnetic drive portion 50
is itself driven in direct rotation by a drive spindle
51 connected to an electric motor 52 vertically
aligned with the positioning means 6 . Inorder to
obtain advantageous results in terms of froth
production, the rotational speed of the stirrer is
controlled so that it reaches at least 1500
revolutions/min. As a preference, the speed is at
least 1650 revolutions/min, and more preferably still,
between 1800 and 2500 rpm. As shown by FIGs 5 and 6 ,
the stirrer 4 according to one embodiment of the
invention has an annular overall shape allowing it to
fit freely around the reliefforming positioning means.
The relief preferably is in the shape of a cylinder.
The stirrer 4 is thus equipped with a central slot 40
of a complementary shape and of an inside diameter D
slightly larger than the outside diameter D0 of the
external surface of the relief 60. The diameters are
thus determined one relative to the other, so as to
allow rotation without excessive friction or, at
least, with a minimum of friction, while at the same
time ensuring an effective magnetic connection with
the drive means. The stirrer comprises at least one
magnetically slaved portion which possesses elements
made of ferromagnetic material such as a pair of
magnets 41, 42 which are housed in a plastic support
43 which may be injection-moulded around the magnets
or assembled in several parts 430, 431 by clipping,
bonding or any other means. The stirrer possesses an
external or peripheral portion 44 which comprises the
actual stirring elements proper. In the embodiment
depicted, these elements are formed by a series of
turns 45 of wire in the overall shape of a torus. To
prevent them from deforming, the turns 45 are held in
place by an internal annular reinforcing element 46.
When rotationally driven, such an element produces
rapid emulsif ication of the liquid, particularly
milk, especially when the frothing temperatures are
obtained at the same time. However, other equivalent
configurations of the stirring elements may replace
the one depicted. Thesemay, for example, involve
impellers, blades, gratings or needles or yet others .
Thus, when the motor is electrically powered, its
spindle rotationally drives the magnetic drive portion
50 and this creates a rotary local magnetic field
collaborating with the magnets 41, 42 and this as a
result causes the stirrer to rotate about the relief.
The rotational speed of the stirrer is thus regulated
to the rotational speed of the motor spindle.
According to one aspect of the invention, heating
means are provided to heat the tank during stirring.
Heating facilitates the production of froth and
considerably reduces the stirring time. The froth is
also preferably served hot, particularly when intended
for hot beverages such as cappuccinos. To do that, in
one embodiment of the invention, means for direct
heating of the tank are provided. Direct -heating
means are to be understood as meaning means of the
heating resistive type or equivalent, electrically
insulated but thermally directly associated with the
surface of the tank. In one embodiment of the
invention, the direct-heating means comprise a heating
circuit of the "thick film" type printed directly onto
the external surface of the tank, preferably onto the
external surface of the bottom of the tank. The
advantage with this technology is that it provides a
good distribution of the power transmitted to the tank
(that is to say, therefore, a greater density in watts
per square centimetre) . In consequence, the liquid is
prevented from sticking to the surface of the tank
while at the same time ensuring excellent transmission
of heat to the liquid. FIG. 7 illustrates one example
of a type of printed heating circuit of this type. In
one possible embodiment, a circuit extends over just
the bottom ofthe tank (for example, as in the
embodiment of FIG. 7 ) . 



In another possible embodiment, a circuit extends over
the bottom and the side walls of the tank. In another
possible embodiment, several circuits are provided, at
least one of them being on the bottom, and at least
one on the sides of the tank. The circuit 7 as
depicted therefore comprises an insulating layer 70
associated with the external surface of the heated
surface of the tank and a resistive heating printed
track 71 which, in use, faces downwards. The track 71
is arranged in such a way as to produce a total power
of about 250 to 1200 watts, preferably 400 watts
applied to the heated surface. Its mean electrical
power density with respect to the heated surface or
circuit 7 is thus between 5 and 30 watts per cm2,
preferably between 15 and 25 watts per cm2 . The track
71 preferably covers at least 40% of the heated
surface, and more preferably still covers more than
50% thereof, so as to produce an adequate distribution
of the total power over the heated surface thus
preventing the milk from sticking and turning brown on
the internal surface of the tank. The mean density is
calculated using the formula: mean density = total
electrical power/total surface area (7) . Electrical
contacts 72, 73, 74 are located at the ends of the
tracks to provide the electrical connections for the
circuit. According to one aspect of the invention, the
electrical contacts are three in number, associated
with three ends; thus, there is one contact 72
associated with neutral, one contact 73 associated
with live and finally a third contact 74 connected to
the low-voltage electric motor to power the latter at
the required voltage (for example: 8.2 volts in the
example shown) . Such a configuration makes it
possible to dispense with a transformer for operating
the motor and therefore allows the cost and complexity
of the system to be reduced. In one possible
embodiment, the printedheating circuit comprises an
intermediate metal backing plate separating the layer
of insulation from the bottom of the tank. In this
case, the backing plate is as thin as possible,
preferably 1 mm thick or less. A backing plate
separate from the bottom may be needed in an
embodiment in which the tank is mounted removably with
respect to the stand. However, in an embodiment in
which the tank is permanently mounted, the circuit is
preferably printed directly onto the tank. Other
technologies may replace a heating circuit of the
"thick film" type, for example shielded resistors.
However, this technology is less preferred because the
transmission of power is not over such a large surface
area (but is generally over a simple generatrix) and
requires an additional operation of brazing the
resistor directly against the surface of the tank. In
consequence, in order to transmit the same power, the
resistor has to be overheated and this creates areas
where the milk tends locally to stick to the surface
of the tank. Other heating means comprise induction
heating or infrared heating. These means may be
combined or employed in place of the resistive means.
In one embodiment of the invention, a temperature
sensor is provided to measure the temperature of the
tank. The sensor may be attached to the insulated
contact 75 of the "thick film" circuit 7 , preferably
near the middle of the bottom of the tank. The sensor
may be of the NTC type connected to an electronic
controller 8 . The sensor may also be a simple sensor
of the bimetallic strip type which is less precise and
less repeatable but does not require associated
control electronics. The contactors of the heating
means are themselves electrically connected to the
controller 8 by blades, wires and/or other means. When
the temperature reaches a given set point temperature,
the controller cuts off the electrical supply circuit
to the heating means. The set point temperature
isdetermined such that the liquid is heated to below
its boiling point, preferably in a temperature range
that is optimal for frothing the liquid. In the case
of milk, for example, the liquid temperature is
brought to a temperature of between 60 and 800C in
under 40 seconds, preferably between 65 and 75C in
about 30 seconds. Of course, the temperature rise
dynamics are partially dependent on factors such as
the volume to be heated and the initial temperature of
the liquid. The stand comprises an "on" button 80 that
the user can operate. When this button is pressed or
activated by any other means it jointly switches on
the electrical power supply to the heating means and
the electrical power supply to the electric motor for
turning the stirrer. Thus, the liquid is both directly
heated and stirred at the same time. A timer is
associated to the control means to automatically
switch the electric motor off. The running period of
the electric motor is programmed in the control means
as a function of the liquid to be frothed and its
volume. For milk, the running period is fixed within a
range period of from about 30 to 60 seconds.
Preferably, the tank comprises a fill mark to visually
indicate to the user the amount of liquid to be filled
in the tank. The fill mark correspond to a
predetermined level of liquid to be frothed and to
programmed running period adapted to deliver the
optimum froth. For example, a volume of about 50 ml of
milk can thus be converted into a stable froth at 75C
in under 30 seconds. The cordless foaming unit 2 and
the electrical base unit 3 are connected by a
collection 9 of general connectors known as "cordless"
connectors. A first connector is connected to the
central lower part of the stand 20. The first
connector is electrically connected to the electrical
elements and control elements of the foaming unit,
particularly the controller, the electric motor and
the heating means. A second connector ofcomplementary
shape is associated with the electrical base unit
which can be connected to the mains by the electric
lead. The first connector 90 comprises electric
terminals, typically a neutral, a live and an earth,
concentrically arranged and which can collaborate with
electric sockets of the second connector 91. The first
and second connectors are configured in terms of their
shapes to collaborate in engagement with one another
simply by standing the foaming unit vertically (or
more or less vertically) on the electrical base unit
so that the electrical terminals (live, neutral,
earth) of the first connector 90 connect on contact
with the respective electrical sockets (live, neutral,
earth) of the second connector 91. An example of a
collection of connectors of this type which is known
per se is described in detail in patent US 5,971,810.
The 



advantage of such a system is that, in the application
of the invention, it allows the foaming unit to be
disconnected easily so that the froth can be served
and the tank can be cleaned. It also allows a tank to
be designed which is equipped with heating means
directly associated with the heating means, for better
heating efficiency and therefore a lower froth
preparation time. Other possible known types of
cordless connector may be used as equivalent means
without departing from the scope of the invention.
FIG. 8 depicts an embodiment in which the tank is
non-cylindrical with respect to the vertical axis I .
In this example, the tank 21 has an elongate shape
with two convex first sides 215, 216 and two second
sides 217, 218, at 90 to the first sides, which are
concave. The stirrer 4 and the positioning means 6
will then be positioned at the middle of the tank as
illustrated or alternatively may be offset from the
middle. The shape of the tank is such that it produces
a disturbed circulation of the liquid and the froth
thusencouraging the rapid creation of froth and
reducing any possible remaining volume of liquid. FIGs
9 and 10 illustrate another embodiment of the
invention, in which embodiment the tank 21 has walls
and/or obstacles extending as reliefs offset from the
median vertical axis I . In particular, in the example
illustrated, a plurality of protrusions 212 for
disturbing the circulation of fluid are present in the
bottom and likewise 213 on the sides of the tank.
These walls run more or less radially and along just
some portions of the tank. They are preferably offset
to encourage the fluid in the tank to flow in a
sinuous path. It goes without saying that numerous
different and equivalent arrangements are within the
competence of the person skilled in the art without
thereby departing from the scope of the
invention.Claims : 1 . Appliance for preparing froth
from a milk-based liquid or milk, comprising: a tank
for receiving the liquid that is to be frothed, in
which liquid a rotatable stirrer is positioned, a
stand associated with the tank; means for driving the
stirrer, heating means associated with the tank for
heating the liquid in the tank and control means for
activating the heating means during stirring, the
appliance further comprising electrical power supply
means for electrically powering the drive means; the
drive means and the stirrer are configured in such a
way that the stirrer is driven in order to generate
froth, .through a magnetic drive effect, by the drive
means, without a mechanical connection member
intruding through the wall of the tank characterized
in that disturbance means are provided to break or
prevent symmetric circulation of the liquid about the
median vertical axis of the tank and which comprise a
drive means producing at least one magnetic field that
is offset with respect to the median vertical axis of
the tank and in that the control means are configured
in such a way as to drive the said drive means, and
therefore magnetically drive the said stirrer at a
high enough speed to convert the said liquid into
froth as it is being heated. 2 . Appliance according
to Claim 1 , characterized in that a stirrer
positioning element is configured to position the
stirrer, in engagement with the said drive means,
along an axis of rotation that is offset with respect
to the median vertical axis of the tank so that the
stirrer, when rotationally driven about the said
offset axis of rotation, produces non-coaxial
circulation of the liquid with respect to the said
median vertical axis.3 . Appliance according to Claim
2 , characterized in that the positioning element is a
relief or a recess formed in the internal surface of
the tank and has at least a shape that more or less
complements the stirrer so as to accept the latter in
rotational engagement. 4 . Appliance according to
Claim 3 , characterized in that the relief or recess
and the bottom of the tank together forms an integral
wall. 5 . Appliance according to Claim 3 or 4 ,
characterized in that the stirrer has an annular shape
with a central slot configured to engage with the
relief, the said relief projecting from the bottom of
the tank towards the interior (INT) thereof, the said
stirrer having at least one magnetically slaved
portion positioned near the periphery of the said
central slot. 6 . Appliance according to Claims 3 , 4
or 5 , characterized in that the drive means comprises
a magnetic drive portion which engages on the external
(EXT) side of the tank and inside the relief in order
to collaborate with at least the said magnetically
slaved portion of the stirrer, which magnetic drive
portion is made to rotate by a spindle associated with
an electric motor. 7 . Appliance according to Claim 6
, characterized in that the stirrer has a peripheral
part possessing stirring elements. 8 . Appliance
according to Claim 7 , characterized in that the
stirring elements consist of one or several of the
following elements: turns of toroidally-shaped wire,
impellers, blades, gratings or needles. 9 . Appliance
according to any one of the precedingclaims,
characterized in that the disturbance means comprise a
tank the configuration of which is non-cylindrical
with respect to the median vertical axis. 10.
Appliance according to any one of the preceding
claims, characterized in that the disturbance means
comprise walls and/or other obstacles extending in
relief into the tank in a manner that is offset with
respect to the median vertical axis . 11. Appliance
according to any one of the preceding claims,
characterized in that the disturbance means comprise
control means programmed to switch the direction of
rotation of the stirrer several times while the liquid
is being frothed. 12 . Appliance according to one of
the preceding claims, characterized in that the tank
has a liquid-receiving surface made up at least of a
bottom and of turned-up edges, formed as a single
piece. 13. Appliance according to Claim 12,
characterized in that the said receiving surface has
no join or discontinuous connection line and no line
demarcating 



any orifice whatsoever. 14 . Appliance according to
any one of the preceding claims, characterized in that
the heating means comprise electrically insulated
heating resistive elements in contact with at least
the bottom of the tank. 15. Appliance according to
Claim 14, characterized in that the heating means
consist of at least one heating circuit of the "thick
film" kind in contact with the external surface of the
tank.16. Appliance according to Claim 14,
characterized in that the heating means consist of:
heating resistive elements of the shielded resistor
type in contact with the wall, or an induction or
infrared heating means, or a combination of these
means. 17. Appliance according to any one of the
preceding claims, characterized in that it comprises a
cordless electrical connection assembly allowing the
stand and the tank, on the one hand, to be connected
to, on the other hand, an electrical power supply base
support that can be connected to the mains . 18.
Appliance according to Claim 17, characterized in that
the cordless connection assembly comprises a first
connector secured to the bottom of the stand and a
second connector secured to the power supply base
support, the two connectors being connected together
electrically in order to power the electrical means of
the stand, while the stand is standing on the base
support . 19. Appliance according to any one of the
preceding claim, characterized in that the control
means comprise a temperature sensor associated to the
heating means, wherein the control means is configured
to cut off the electrical supply to the heating means
at a set point temperature that is determined so that
the liquid is heated below its boiling point and
during a preset time . 20. Appliance for preparing
froth from a milk-based liquid or milk, comprising: a
tank to receive the liquid that is to be frothed, in
which liquid a rotatable stirrer is positioned, a
stand associated with the tank;a system for driving
the stirrer, heating means associated with the tank
for heating the liquid in the tank and control means
for activating the heating means during stirring; the
stirrer drive system and the stirrer itself comprising
magnetic elements allowing the stirrer to be rotated
magnetically in the tank; characterized in that the
stirrer drive system and the stirrer are positioned
offset with respect to the median vertical axis of the
tank so as to prevent symmetric circulation of the
liquid in the tank about the median vertical axis of
the tank and in that the heating means are distributed
in such a way as to heat the bottom of the tank. 21.
Appliance for preparing a froth from a milk-based
liquid, comprising: a tank (21) to receive the liquid
that is to be frothed, in which liquid a rotatable
stirrer (4) is positioned, a stand (20) associated
with the tank (21) ; a system (5) for driving the
stirrer; the stirrer (4) being configured to be driven
and held magnetically in the tank (21) by the stirrer
drive system (5) ; characterized in that it comprises
a cordless frothing unit (2) which is removable with
respect to an electrical power supply unit (3) . 22.
Method for preparing a froth from a milk-based food
liquid in an appliance comprising: a tank to receive
the liquid that is to be frothed, in which liquid a
rotatable stirrer is positioned, - magnetic means for
driving the stirrer without the intrusion of a stirrer
connecting member through the tank, electrical power
supply means for powering the rotational drive
means,characterized in that the said method consists,
inter alia, in driving the stirrer through a magnetic
drive effect, about an axis of rotation offset with
respect to the median vertical axis of the tank and at
a high enough speed to convert the liquid into froth
and in heating the liquid during stirring. 23. Method
according to Claim 22, characterized in that heating
is performed by direct and distributed application of
the heating elements against the external surface of
the tank. 24. Method according to Claim 23,
characterized in that the distribution of the heating
elements produces an electrical power density at the
heated surface of between 15 and 25 watts per cm2 with
an area of coverage of the heated surface by the
heating elements of at least 40%. 25. Method according
to Claim 22, 23 or 24, characterized in that the
stirrer is rotationally driven at a speed of at least
1500 revolutions/minute. 


