
PYRAZOLO [3, 4-D] PYRIMIDINE DERIVATIVES USEFUL TO
TREAT RESPIRATORY DISORDERS The present invention
relates to organic compounds, their preparation and
their use as pharmaceuticals. International Patent
Application Publication No. WO03029209 describes
pyrazolo[3,4- d]pyrimidines useful as pharmaceuticals.
In a first aspect, the present invention provides use
of a compound of formula (I) or a salt, suitably a
pharmaceutically acceptable salt, or solvate thereof,
wherein: R1 is Ci-C3-alkyl, optionally substituted by
one to seven fluoro groups; R2 is a 5-6 membered
hetaroaryl group, or R2 is phenyl having the
substitution pattern, where the 5-6 membered
heteroaryl group is optionally fused by phenyl, a
further 5-6 membered heteroaryl group, a C -C6
carbocyclic group or a 5-6 membered heterocyclyl group
and where the R2 phenyl is optionally fused at R4-R5,
R5-R6 , R6-R7 or R7-R8 by a further phenyl, a 5-6
membered heteroaryl group, a C -C6 carbocyclic group
or a 5-6 membered heterocyclyl group, where the 5-6
membered heteroaryl or fused 5-6 membered heteroaryl,
phenyl or the fused phenyl group is independently
optionally substituted by one or more groups selected
from List X;List X represents hydroxyl, cyano, nitro,
Ci-Cs-alkyl, Ci-Cs-alkenyl, Ci-Cs-alkynyl, Ci-C8-
alkoxy,Ci-C8-alkenyloxy, Ci-C8-alkynyloxy, phenyl, a
5- 6 membered heteroaryl group, a C4-C6 carbocyclic
group or a 5- 6 membered heterocyclyl group, -(Co-C4
-alkylene)-O-(Ci- C -alkyiene)-R 9, (Co-C4
-alkylene)-O-(C 2-C4 -alkylene)-R 10, (Co-C4
-alkylene)-N(R")-(Ci- C4 -alkylene)-R 12, -(C0-C4
-alkylene)-N(R 13)-(C -C4 -alkylene)-R 14 , halogen,
formyl, Ci-C8- alkylcarbonyl, carboxy, Ci-C
-alkoxycarbonyl, G-Cs-alkylaminooxycarbonyl,
di-Ci-Csalkylaminooxycarbonyl, amino, Ci-C
8-aIkylamino, di-Ci-Cs-alkylamino, Ci-Csalkylamidino,
-N(H)C(=NH)C,-C 8-alkyl, -N(Ci-C8-alkyl)C(=NH)C,-C
8-alkyI, C1-C8- alkylaminocarbonyl,
di-Ci-Cs-alkylaminocarbonyl, aminocarbonylamino,
aminocarbonyl(Ci-Cs-alkyl)amino,
Ci-Cs-alkylaminocarbonylamino,
di-Ci-Csalkylaminocarbonylamino, Ci-C
8-alkylaminocarbonyl(Ci-C 8-alkyl)amino, di-Ci-C 8-
alkylaminocarbonyl(Ci -Cs-alkyl)amino, Ci-C
-alkylcarbonylamino, Ci-C8- alkylcarbonyl(Ci-C
8-alkyl)amino, Ci-Cs-alkylthiocarbonylamino, Ci-C 8-
alkylthiocarbonyl(Ci-C 8-alkyl)amino, hydroxysulfonyl,
Ci-Cs-alkylsulfonylamino,Ci-C 8- thioalkyl,
Ci-Cs-alkylsulf nyl, Ci-C 8-alkylsulfonyl,
aminosulfonyl, Ci-C8- alkylaminosulfonyl or
di-Ci-Cs-alkylaminosulfonyl, where each of the afore
-mentioned hydrocarbon groups may be optionally
substituted, where chemically feasible, by one or more
halogen, hydroxyl, amino, Ci-C 4-alkylamino, di-Ci-C
4-aikylamino or Ci-Gt-alkoxy groups and where said
cyclic groups may be optionally substituted by one or
more hydroxyl, cyano, nitro, Ci-C 8-alkyl,
Ci-Cs-alkenyl, Ci-C -alkynyl, Ci-C 8-alkoxy ,Ci-C 8-
alkenyloxy, Ci-C 8-alkynyloxy, halogen,
Ci-Cs-alkylcarbonyl, carboxy, Ci-C 8- alkoxycarbonyl,
amino, Ci-C 8-alkylamino, di-Ci-C -alkylamino, Ci-C 8-
alkylaminocarbonyl, di-Ci-Cs-alkylaminocarbonyl,
Ci-Cs-alkylcarbonylamino, Ci-C 8- alkylcarbonyl(Ci-C
8-alkyl)amino,
Ci-Cs-alkylsulfonylamino^i-Cs-thioalkyl, Ci-C 8-
alkylsulfinyl, Ci-Cs-alkylsulfonyl, aminosulfonyl,
Ci-Cs-alkylaminosulfonyl or di-Ci-C 8-
alkylaminosulfonyl groups; R9 and R12 independently
represent hydrogen, Ci-C 4-alkenyl, Ci-G"-alkynyl,
halogen, cyano, nitro, Ci-Cs-alkylcarbonyl, carboxy,
Ci-C 8-alkoxycarbonyl, Ci-Cs-thioalkyl, Ci-C8-
alkylsulfinyl, Ci-Cs-alkylsulfonyl, aminosulfonyl,
Ci-Cs-alkylaminosulfonyl, di-Ci-C 8-
alkylaminosulfonyl, phenyl, a C-linked 5- 6 membered
heteroaryl group, a C -C carbocyclic group or a
C-linked 5- 6 membered heterocyclyl group, where said
phenyl or cyclic groups may be optionally substituted
by one or more hydroxyl, cyano, nitro, Ci-C8- alkyl,
Ci-Cs-alkenyl, Ci-C 8-alkynyl, Ci-C
8-alkoxy,Ci-Cs-alkenyloxy, Ci-C 8-alkynyloxy, halogen,
Ci-C 8-alkylcarbonyl, carboxy, Ci-Cs-alkoxycarbonyl,
amino, d-Cs-alkylamino,di-Ci-C8-alkylamino,
Ci-Cs-alkylaminocarbonyl, di-Ci-C -alkylaminocarbonyl,
Ci-Csalkylcarbonylamino,
Ci-C8-alkylcarbonyl(Ci-C8-alkyl)amino,
Ci-Csalkylsulfonylamino, Ci-Cs-thioalkyl,
Ci-Cs-alkylsulfinyl, Ci-Cs-alkylsulfonyl,
aminosulfonyl, Ci-Cs-alkylaminosulfonyl or
di-Ci-Cs-alkylaminosulfonyl groups; R10 and R14
independently represent hydroxyl, Ci-C4-alkoxy,
Ci-C4-alkenyloxy, C1-C4- alkynyloxy, amino,
Ci-Cs-alkylamino, di-Ci-Cs-alkylamino,
Ci-Cs-alkylaminocarbonyl, di-
Ci-Cs-alkylaminocarbonyl, Ci-Cs-alkylcarbonylamino,
Ci-Cs-alkylcarbonyl(Ci-C8- alkyl)amino,
Ci-Cs-alkylsulfonylamino, an N-linked 5- 6 membered
heteroaryl group or an N-linked 5- 6 membered
heterocycly where said cyclic groups may be optionally
substituted by one or more hydroxyl, nitro,
Ci-Cs-alkyl, Ci-Cs-alkenyl, Ci-Cs-alkynyl, Ci-
Cs-alkoxy, Ci-Cs-alkenyloxy, Ci-Cs-alkynyloxy,
halogen, Ci-Cs-alkylcarbonyl, carboxy,
Ci-Cs-alkoxycarbonyl, amino, Ci-Cs-alkylamino,
di-Ci-Cs-alkylamino, Ci-Csalkylaminocarbonyl,
di-Ci-Cs-alkylaminocarbonyl, Ci-Cs-alkylcarbonylamino,
Ci-Csalkylcarbonyl( Ci-C8-alkyl)amino,
Ci-Cs-alkylsulfonylaminOCi-Cs-thioalkyl,
Ci-Csalkylsulfinyl, Ci-Cs-alkylsulfonyl,
aminosulfonyl, Ci-Cs-alkylaminosulfonyl or
di-Ci-Csalkylaminosulfonyl groups; R1 1 and R13
independently represent hydrogen or Ci-C -alkyl; R3 is
hydrogen, amino or Ci-C3-alkylamino; Y represents
hydrogen, Ci-Cs-alkyl, Ci-Cs-alkoxy where each of the
afore-mentioned hydrocarbon groups may be optionally
substituted, where chemically feasible, by one or more
halogen, hydroxyl, amino, Ci-Cs-alkylamino,
di-Ci-Cs-alkylamino or Ci-Cs-alkoxy groups, or Y
represents the group -(C0-C4 -alkylene)-N(R 15)Rl ;
and R15 and R16 independently represent hydrogen or
Ci-C4-alkyl, or R15 is hydrogen and R16 is Ci-C4-alkyl
substituted by phenyl, a 5-6 membered heteroaryl
group, a C4-Q carbocyclic group or a 5-6 membered
heterocyclyl group, where said rings are optionally
substituted by one or more hydroxyl, nitro,
Ci-Cs-alkyl, Ci-Cs-alkenyl, Ci-Cs-alkynyl,
Ci-Cs-alkoxy, Ci-Cs-alkenyloxy, Ci-Cs-alkynyloxy,
halogen, Ci-Cs-alkylcarbonyl, carboxy,
Ci-Csalkoxycarbonyl, amino, Ci-Cs-alkylamino,
di-Ci-Cs-alkylamino, Ci-Csalkylaminocarbonyl,
di-Ci-Cs-alkylaminocarbonyl, Ci-Cs-alkylcarbonylamino,
Ci-Csalkylcarbonyl( Ci-C8-alkyl)amino,
Ci-Cs-alkylsulfonylamino,Ci-Cs-thioalkyl,
Ci-Csalkylsulfinyl, Ci-Cs-alkylsulfonyl,
aminosulfonyl, Ci-Cs-alkylaminosulfonyl or
di-Ci-Csalkylaminosulfonyl groups, where each of the
afore-mentioned hydrocarbon groups may be optionally
substituted, where chemically feasible by one or more
halogen, hydroxyl, amino, Ci-C4-alkylamino,
di-Ci-C4-alkylamino or Ci-C4-alkoxy groups, or R15 and
R16 together with the N to which they are attached
form a 5-6-membered heterocyclic ring; in the
treatment of, or in the manufacture of a medicament
for the treatment of, a disorder in which pi3 kinase,
particularly pi3 kinase gamma, is implicated,
particularly a respiratory disorder, such as asthma or
COPD. As a yet further alternative aspect, there is
provided a method of treating a disorder in which pi3
kinase is implicated in a patient comprising
administering an effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt or
solvate thereof. 



Suitably, the disorder is selected from a respiratory
disorder, such as asthma or COPD. In a further aspect
of the present invention, there is provided a compound
of formula (I), or a pharmaceutically acceptable salt
or solvate thereof, with the proviso that the
compounds
N-[4-[6-(ethylamino)-l-methyl-lH-pyrazolo[3,4-d]pyrimi
din-3-yl]phenyl]-N'-[2-fluoro-5-
(trifluoromethyl)phenyl urea and
[4-(6-amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-
yl)phenyl]-l,l-dimethyl carbamic acid ester are
excluded. In a yet further aspect, the present
invention provides a compound of formula (IA): or a
salt, suitably a pharmaceutically acceptable salt, or
solvate thereof, wherein: Rla is Ci-C3-alkyl,
optionally substituted by one to seven fluoro groups;
R2 a 5-6 membered hetaroaryl group substituted by one
or more groups selected from List Xa, or R2 is phenyl
having the substitution pattern,where the phenyl may
be fused at R5a-R6a , R6a-R7a or R7a-R8a by a 5-6
membered heteroaryl group, a C4-C carbocyclic group or
a 5-6 membered heterocyclyl group, where the phenyl or
the fused phenyl group may be optionally substituted
by one or more groups selected from List Xa; List Xa
represents hydroxyl, cyano, nitro, Ci-Cs-alkyl,
Ci-Cs-alkenyl, Ci-Cs-alkynyl, Ci-
C8-alkoxy,Ci-C8-alkenyloxy, Ci-C -alkynyloxy,
-O-(Ci-G"-alkylene)-R 9; , -O-(C2-C4 - alkylene)-R IOa
, halogen, G-Cs-alkylcarbonyl, carboxy,
Ci-Cs-alkoxycarbonyl, amino, Ci- Cs-alkylamino,
di-Ci-Cs-alkylamino, G-Cs-alkylaminocarbonyl,
di-Ci-Csalkylaminocarbonyl, Ci-Cs-alkylcarbonylamino,
Ci-C8-alkylcarbonyl(Ci-Cs-alkyl)amino,
Ci-Cs-alkylsulfonylaminOCi-Cs-thioalkyl,
Ci-Cs-alkylsulfinyl, Ci-Cs-alkylsulfonyl,
aminosulfonyl, d-Cs-alkylaminosulfonyl or
di-Ci-Cs-alkylaminosulfonyl, where each of the afore
-mentioned hydrocarbon groups may be optionally
substituted by one or more halogen, hydroxyl or
Ci-Cs-alkoxy groups; R9a represents Ci-C4-alkenyl,
Ci-C4-alkynyl, halogen, cyano, nitro,
Ci-Cs-alkylcarbonyl, carboxy, Ci-Cs-alkoxycarbonyl,
Ci-Cs-thioalkyl, Ci-Cs-alkylsulfinyl,
Ci-Cs-alkylsulfonyl, aminosulfonyl,
Ci-Cs-alkylaminosulfonyl, di-Ci-Cs-alkylaminosulfonyl,
phenyl, a C-linked 5- 6 membered heteroaryl group, a
C4-C6 carbocyclic group or a C-linked 5- 6 membered
heterocyclyl group, where said phenyl or cyclic groups
may be optionally substituted by one or more hydroxyl,
cyano, nitro, Ci-Cs-alkyl, Ci-Cs-alkenyl,
Ci-Cs-alkynyl, Ci-Cealkoxy, Ci-C8-alkenyloxy,
Ci-Cs-alkynyloxy, halogen, Ci-Cs-alkylcarbonyl,
carboxy, Ci- C8-alkoxycarbonyl, amino,
Ci-Cs-alkylamino, di-Ci-Cs-alkylamino,
Ci-Csalkylaminocarbonyl, di-Ci-Cs-alkylaminocarbonyl,
Ci-Cs-alkylcarbonylamino, Ci-Csalkylcarbonyl(
Ci-C8-alkyl)amino, Ci-C -alkylsulfonylaminOCi-C
-thioalkyl, Ci-Csalkylsulfinyl, Ci-C -alkylsulfonyl,
aminosulfonyl, Ci-Cs-alkylaminosulfonyl or
di-Ci-Csalkylaminosulfonyl groups; R1Oa represents
hydroxyl, Ci-C4-alkoxy, Ci-C4-alkenyloxy,
Ci-C4-alkynyloxy, amino, Ci- C -alkylamino,
di-Ci-Cs-alkylamino, Ci-Cs-alkylaminocarbonyl,
di-Ci-Csalkylaminocarbonyl, Ci-Cs-alkylcarbonylamino,
Ci-C8-alkylcarbonyl(Ci-C8-alkyl)amino, Ci-C
-alkylsulfonylamino, an N-linked 5- 6 membered
heteroaryl group or an N -linked 5- 6 membered
heterocycly where said cyclic groups may be optionally
substituted by one or more hydroxyl, nitro,
Ci-Cs-alkyl, Ci-Cs-alkenyl, Ci-Cs-alkynyl,
Ci-Cs-alkoxy, Ci-Csalkenyloxy, Ci-Cs-alkynyloxy,
halogen, Ci-Cs-alkylcarbonyl, carboxy,
Ci-Csalkoxycarbonyl, amino, Ci-Cs-alkylamino,
di-Ci-Cs-alkylamino, Ci-Csalkylaminocarbonyl,
di-Ci-Cs-alkylaminocarbonyl, Ci-Cs-alkylcarbonylamino,
Ci-Csalkylcarbonyl( Ci-C8-alkyl)amino,
Ci-Cs-alkylsulfonylaminOCi-C -thioalkyl,
Ci-Csalkylsulfinyl, Ci-Cs-alkylsulfonyl,
aminosulfonyl, Ci-Cs-alkylaminosulfonyl or
di-Ci-Csalkylaminosulfonyl groups; and R3 is hydrogen,
amino or Ci-C -alkylamino. Alkyl, alkenyl, alkynyl,
alkylene, and alkoxy groups, containing the requisite
number of carbon atoms, can be unbranched or branched.
Examples of alkyl include methyl, ethyl, npropyl,
i-propyl, n-butyl, i-butyl, sec-butyl and t-butyl.
Examples of alkoxy include methoxy, ethoxy, rtpropoxy,
tpropoxy, n-butoxy, hbutoxy, sec-butoxy and t-butoxy.
Examples of alkylene include methylene, 1,1-ethylene,
1,2-ethylene, 1,1 -propylene, 1,2- propylene,
1,3-propylene and 2,2-propylene. A "hydrocarbon group
optionally substituted" refers to replacement of a C-H
bond by the requisite bond. Where the substituent is a
halogen, the group formed is defined as a
Ci-Cshaloalkyl. For example, where the substituent is
fluoro, common haloalkyl groups are trifluoroalkyl,
2,2,2-trifluoroethyl or 2,2,2,1, 1-pentafluoroethyl
groups. "Carbocyclic group" denotes a hydrocarbon ring
having the requisite number of carbon atoms, for
example cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl. "Halogen" or
"halo" may be fluorine, chlorine, bromine or iodine. A
heterocyclyl group refers to a saturated or partially
unsaturated ring comprising one or more O, N or S
heteratoms. Specific examples of heterocyclyl groups
include [l,3]dioxolane, [l,4]dioxane, oxiranyl,
aziridinyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
pyrrolidinyl, tetrahydropyranyl, piperidinyl,
morpholino, thiomorpholinyl, piperazinyl, azepinyl,
oxapinyl, oxazepinyl and diazepinyl. A heteroaryl
group refers to an aromatic ring comprising one or
more O, N or S heteroatoms. Examples of heteroaryl
groups include pyridyl, thienyl, furanyl, pyrrolyl,
pyrazolyl, imidazoyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl and
tetrazolyl, and bicyclic heteroaryl or phenyl fused by
heteroaryl groups include indolyl, quinolinyl,
isoquinolinyl, benzimidazolyl and
benzofuranyl.Throughout this specification and in the
claims that follow, unless the context requires
otherwise, the word "comprise", or variations such as
"comprises" or "comprising", will be understood to
imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of
any other integer or step or group of integers or
steps. The following suitable or preferred features of
a compound of formula (I) may be incorporated into the
definition of formula (I) and combined individually or
in any combination. It will be understood that the
compounds of formula (IA) are equivalent to the
compounds of formula (I) though the R groups do not
correspond, and that the suitable and preferred
features of compounds of formula (I) apply equally to
compounds of formula (IA). According to formula (I),
R1 is suitably methyl or trifluoromethyl, preferably
methyl. According to formula (I), the R2 ring is
suitably substituted. According to formula (I), where
R2 is an optionally substituted heteroaryl, including
fused heteroaryl, the heteroaryl is suitably (i)
pyridyl, e.g. 3-pyridyl or 4-pyridyl, optionally
substituted by halogen, e.g. fluoro, trifluoromethyl,
methylsulfonyl or Ci-Cs-alkoxy, e.g. methoxy, (ii)
thienyl, e.g. 2-thienyl, optionally substituted by
Ci-C -alkylcarbonyl, e.g. acetyl, or halo, e.g.
chloro, 



(iii) isoxazolyl, e.g. 4-isoxazolyl, optionally
substituted by one or two Ci-Cs-alkyl, e.g. 3,5-
dimethyl, (iv) furanyl, e.g. 2-furanyl, or (v)
pyrimidyl, e.g. 5-pyrimidyl, optionally substituted by
a 5-6 membered heterocyclyl, e.g. piperazinyl, e.g.
2-piperazinyl or one or two Ci-Cs-alkoxy, e.g.
2-methoxy or 2,4 dimethoxy. Where the R2 phenyl ring
is fused by a further phenyl to form a naphthyl group,
the ring is suitably fused at R7-R8 to form a
1-naphthyl, and the resulting naphthyl is optionally
substituted, e.g. by Ci-Cs-alkoxy, e.g. ethoxy, e.g.
2-ethoxy. Where the R2 phenyl ring is fused by a 5-6
membered heteroaryl, the ring is suitably fused at
R5-R6 , R6-R7, or R7-R8, suitably by a pyridine,
pyrrole or furan ring. Where an indoleor benzofuran
ring is formed, this is suitably 5- or 6- linked.
Where a quinolinyl ring is formed, this is suitably
8-linked. Said rings are optionally substituted, e.g.
an indole ring may be suitably optionally substituted,
e.g. by one or more Ci-Cs-alkyl, e.g. 2,3-dimethyl.
Where the R2 phenyl ring is fused by a 5-6 membered
heterocyclyl, the ring is suitably fused at R5-R6,
e.g. to form a benzo 1,3-dioxole or a
2,3-Dihydro-benzo[l,4]dioxine group. Where R2 is a
substituted phenyl, suitable substituents from List X
are one two, three or four substituents, suitably two
or three substituents selected from (i) hydroxyl, (ii)
cyano, (iii) nitro, (iv) Ci-C -alkyl, e.g. methyl or
isobutyl, (v) Ci-C -haloalkyl, e.g. trifluoromethyl,
(vi) Ci-Cs-alkoxy, e.g. methoxy, ethoxy, n-propoxy,
isopropoxy, (vii) a 5- 6 membered heterocyclyl group,
e.g. N-piperazinyl, (viii) -0-(Ci-C 4 -alkylene)-R 9,
e.g. - O -methylene-R9, e.g. carboxymethoxy,
cyanomethoxy or optionally substituted benzyloxy, e.g.
benzyloxy or 2-fluorobenzyloxy, (ix) -O-(C2-C4
-alkylene)-R 10 , e.g. -O-ethylene or propylene -R10,
e.g. N-pyrrolidylethoxy, N-imidazolylethoxy,
N-morpholinoethoxy, methoxyethoxy, hydroxyethoxy,
hydroxypropoxy or N -morpholinopropoxy, (x) -(Co-C4
-alkylene)-N(R )-(C2-C4 -alkylene)-R 14 , where Co-C4
-alkylene is suitably methylene, R13 is suitably
hydrogen, C -C4 -alkylene is suitably n-propylene and
R14 is suitably di-Ci-Cs-alkylamino, e.g.
dimethylamino, e.g. to form
dimethylaminopropylaminomethyl, (xi) halogen, e.g.
fluoro, chloro or bromo, (xii) formyl, (xiii)
Ci-C8-alkylcarbonyl, e.g. acetyl, (xiv)
Ci-Cg-alkylaminocarbonyl, e.g. methylaminocarbonyl,
isopropylaminocarbonyl or isobutylaminocarbonyl, (xv)
di-Ci-C8-alkylaminocarbonyl, e.g.
dimethylaminocarbonyl, (xvi) Ci-Ce-alkylcarbonylamino,
e.g. methylcarbonylamino, (xvii) Ci-C
-alkylsulfonylamino, e.g. methylsulfonylamino, (xviii)
hydroxysulfonyl, (xix) Ci-C -alkylsulfonyl, e.g.
methylsulfonyl,(xx) Ci-Cs-alkylaminosulfonyl, e.g.
methylaminosulfonyl or isopropylaminosulfonyl, (xxi)
di-Ci-Cs-alkylaminosulfonyl, e.g.
dimethylaminosulfonyl, (xxii) Ci-Cs-alkyl substituted
by hydroxy, e.g. hydroxymethyl, (xxiii) Ci-Cs-alkoxy
substituted by one or more, e.g. three halogens, e.g.
fluoro, e.g. trifluoromethoxy, and (xxiv) amino.
According to formula (I), R9 suitably represents
carboxy, cyano or phenyl, optionally substituted, e.g.
by halogen, e.g. fluoro, e.g. 2-fluoro. According to
formula (I), R10 suitably represents hydroxyl,
Ci-C4-alkoxy, an N -linked 5- 6 membered heteroaryl
group, e.g. N-imidazolyl or an N -linked 5- 6 membered
heterocycly, e.g. N-pyrrolidyl or N-morpholino.
According to formula (I), R13 is suitably hydrogen.
According to formula (I), R14 is suitably
di-Ci-Cs-alkylamino, e.g. dimethylamino. Where R2 is a
substituted phenyl, R4-R8 may be substituted by any
combination of selections of the following suitable
substituents, suitably one, two, three or four of
R4-R8, more suitably two or three. R4 is suitably
selected from hydrogen, Ci-Cs-alkoxy, e.g. methoxy or
n-propoxy and halogen, e.g. fluoro. R5 is suitably
selected from hydrogen, hydroxyl, cyano, formyl,
Ci-Cs-haloalkyl, e.g. trifluoromethyl, carboxy, Ci-C
-alkoxy, e.g. methoxy, halogen, e.g. fluoro, chloro or
bromo, Ci-C -alkylcarbonyl, e.g. acetyl,
Ci-Cs-alkylaminocarbonyl, e.g. methylaminocarbonyl,
isopropylaminocarbonyl or isobutylcarbonyl, di-Ci-C -
alkylaminocarbonyl, e.g. dimethylaminocarbonyl,
Ci-Cs-alkylsulfonylamino, e.g. methylsulfonylamino,
Ci-Cs-thioalkyl, Ci-C -alkylsulfinyl,
Ci-Cs-alkylsulfonyl, e.g. methylsulfonyl, -(Co-C4
-alkylene)-N(R 13)-(C2-C4 -alkylene)-R 14 , e.g.
dimethylaminopropylaminomethyl, Ci-C -alkyl
substituted by hydroxy, e.g. hydroxymethyl, and
hydroxysulfonyl.R6 is suitably selected from hydrogen,
hydroxyl, cyano, nitro, formyl, carboxy, Ci-C -alkyl,
e.g. methyl or isobutyl, Ci-Cs-alkoxy e.g. methoxy,
ethoxy or isopropoxy, -O-(Ci-C4 - alkylene)-R9,
suitably -O-methylene-R 9, e.g. benzyloxy or
cyanomethoxy, -0-(Cz-C - alkylene)-R 10, suitably -O-
ethylene or propylene-R10, e.g. N-pyrrolidylethoxy,
imidazolylethoxy, N-morpholinoethoxy, methoxyethoxy,
hydroxyethoxy, hydroxypropoxy or N-morpholinopropoxy,
halogen, e.g. fluoro or chloro, Ci-Cs-alkylcarbonyl,
e.g. acetyl, amino, Ci-Cs-alkylaminocarbonyl, e.g.
isopropylaminocarbonyl, G-Csalkylsulfonylamino, e.g.
methylsulfonylamino, Ci-Cs-alkylsulfonyl, e.g.
methylsulfonyl, and Ci-C -alkoxy substituted by one or
more, e.g. three halogens, e.g. fluoro, e.g.
trifluoromethoxy. R7 is suitably selected from
hydrogen, hydroxyl, formyl, G-C -alkoxy, e.g. methoxy,
halogen, e.g. bromo, chloro or fluoro, -0-(Ci-C 4
-alkylene)-R 9, e.g. carboxymethoxy, Ci-
C8-alkylcarbonylamino, e.g. methylcarbonylamino, and
di-Ci-Cs-alkylaminosulfonyl, e.g.
dimethylaminosulfonyl. R8 is suitably selected from
hydrogen, hydroxyl, Ci-Cs-alkoxy, e.g. methoxy, -O
-(C2-G - alkylene)-R 10 , e.g. -O-ethylene-O-R 10,
e.g. hydroxyethoxy, and -0-(Ci-C -alkylene)-R 9,
suitably -O-methylene-R 9, e.g. benzyloxy. Preferably,
R4 is selected from hydrogen, methoxy, n-propoxy and
fluoro. Preferably, R5 is selected from hydrogen,
hydroxyl, cyano, formyl, trifluoromethyl, carboxy,
methoxy, fluoro, chloro, bromo, acetyl,
methylaminocarbonyl, isopropylaminocarbonyl,
isobutylcarbonyl, dimethylaminocarbonyl,
methylsulfonylamino, 



methylsulfonyl, dimethylaminopropylaminomethyl
hydroxymethyl and hydroxysulfonyl. Preferably, R6
selected from hydrogen, hydroxyl, cyano, nitro,
formyl, carboxy, methyl, isobutyl, methoxy, ethoxy,
isopropoxy, benzyloxy, cyanomethoxy,
N-pyrrolidylethoxy, imidazolylethoxy,
N-morpholinoethoxy, methoxyethoxy, hydroxyethoxy,
hydroxypropoxy, N-morpholinopropoxy, fluoro, chloro,
acetyl, amino, isopropylaminocarbonyl,
methylsulfonylamino, methylsulfonyl and
trifluoromethoxy, Preferably, R7 is selected from
hydrogen, hydroxyl, formyl, methoxy, bromo, chloro,
fluoro, carboxymethoxy, methylcarbonylamino and
dimethylaminosulfonyl.Preferably, R8 is selected from
hydrogen, hydroxyl, methoxy, hydroxyethoxy and
benzyloxy. When R2 is phenyl, a preferred substitution
pattern is where R2 is substituted by at least a
fluoro group at R5. Most preferably, R2 is
3-fluoro-4-methoxy-phenyl, 3-fluoro-4-hydroxy-phenyl,
3-fluoro-4-(methylsulfonylamino)-phenyl,
3-fluoro-4-hydroxy-5-bromo-phenyl,
3,5-bromo-4-hydroxy-phenyl,
3-fluoro-4-(hydroxyethoxy)-phenyl, or
3-fluoro-4-hydroxy-5-methoxy-phenyl. According to
formula (I), R3 is suitably hydrogen, amino or
methylamino, preferably amino. According to formula
(I), Y is suitably Y hydrogen, or Y represents the
group N(R 15 )R16 , where R15 is suitably hydrogen and
Rl is suitably Ci-C4-alkyl, e.g. methyl or ethyl,
substituted by an optionally substituted phenyl or 5-6
membered heterocyclyl group, e.g. N-morpholino,
N-piperidyl, N-piperazinyl, where optional
substituents are one, two or three of hydroxyl, cyano,
nitro, Ci-Cs-alkyl, Ci-Cs-alkoxy, halogen, formyl,
G-Csalkylcarbonyl, carboxy, Ci-Cs-alkoxycarbonyl,
amino, Ci-Cs-alkylamino, di-Ci-Csalkylamino,
Ci-Cs-alkylaminocarbonyl, di-Ci-Cs-alkylaminocarbonyl,
Ci-Csalkylcarbonylamino,
Ci-C8-alkylcarbonyl(Ci-C8-alkyl)amino,
G-Csalkylsulfonylamino, Ci-C8-thioalkyl,
Ci-Cs-alkylsulfinyl, G-Cs-alkylsulfonyl,
aminosulfonyl, Ci-Cs-alkylaminosulfonyl or
di-G-Cs-alkylaminosulfonyl. More suitably, Y is
hydrogen, benzylamino or morpholin-4-yl-ethybmino,
most suitably hydrogen. A sub-formula of the present
invention is represented by a compound of formula
(IB)or a salt, suitably a pharmaceutically acceptable
salt, or solvate thereof, wherein: Rlb is methyl; R2b
is phenyl substituted by one two, three or four
substituents, suitably two or three substituents
selected from hydroxyl, cyano, nitro, halogen, formyl,
amino. Ci-Cs-alkyl, Ci- C -haloalkyl, Q-Cs-alkoxy, a
5- 6 membered heterocyclyl group, -O-(Ci-C4
-alkylene)- R9b, -0-(C 2-C4 -alkylene)-R 1Ob, -(C0-C
-alkylene)-N (H J-(C2-C4 -alkylene)-R l4b, C-C 8-
alkylcarbonyl, Ci-Cs-alkylaminocarbonyl,
di-Ci-Cs-alkylaminocarbonyl, dimethylaminocarbonyl,
Ci-Cs-alkylcarbonylamino, Ci-C -alkylsulfonylamino,
hydroxysulfonyl, Ci-Cs-alkylsulfonyl,
Ci-Cs-alkylaminosulfonyl, di-Ci-Csalkylaminosulfonyl,
Ci-Cs-alkyl substituted by hydroxy, Ci-Cs-alkoxy
substituted by one or more fluoro; where each of the
afore -mentioned hydrocarbon groups may be optionally
substituted, where chemically feasible, by one to five
halogen or by hydroxyl, amino, G - Gi-alkylamino,
di-Ci-C 4-alkylamino or Ci-C4-alkoxy; R3b is amino;
R9b represents carboxy, cyano or phenyl, optionally
substituted by one, two or three halogen; R10b
represents hydroxyl, Ci-C4-alkoxy, an N-linked 5- 6
membered heteroaryl group or an N-linked 5- 6 membered
heterocyclyl; and R14b is di-Ci-Cs-alkylamino.
Asuitable individual compound of the invention is
selected from: 3-(3-Fluoro-4-methoxy-phenyl)-
1-methyl- 1H-pyrazolo[3,4-d]pyrimidin 6-ylamine;
3-(4-Ethoxy-3-fluoro-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6 ylamine;
3-(3-Fluoro-4-isopropoxy-phenyl)- 1-methyl-
1H-pyrazolo[3,4 d]pyrimidin-6-ylamine;
3-(4-Methoxy-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin- 6-ylamine; 3-(3-Chloro-4-
methoxy-phenyl)- 1-methyl- 1H-pyrazolo[3,4-d]pyrimidin
6-ylamine; 3-(3-Bromo-4-methoxy-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin 6-ylamine;
3-(3-Chloro-4-isopropoxy-phenyl)- 1-methyl-
lH-pyrazolo[3,4 d]pyrimidin-6-ylamine;
3-Benzo[l,3]dioxol-5-yH- methyl-
lH-pyrazofo[3,4-d]pyrimidin-6 ylamine;
3-(2,3-Dihydro-benzo[l,4]dioxin-6-yl)-
l-methyHH-pyrazolo[3,4 d]pyrimidin-6-ylamine;
1-Methyl-3-(3,4,5-trimethoxy- rhenyl)-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(3-Fluoro-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(3,4-Difluoro-phenyl)-l-methyHH-pyrazolo[3,4-d]pyrim
idin-6-ylamine; 3-(3-Chloro-4-fluoro-phenyl)-
1-methyl- 1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(3,4-Dichloro-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(3-Bromo-5-fluoro-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(5-Fluoro-2-methoxy-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(3,5-Difluoro-2-methoxy-phenyl)- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(2,3-Dimethyl-l H- indol-5-yl)- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-6-ylamine; 3-(7-Fluoro-
1H-indol-5-yl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-Benzofuran-6-yl- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
l-Methyl-3-(3-trifluoromethyl-phenyl)-lH-pyrazolo[3,4-
d]pyrimidin-6-ylamine; 1-[3-(6-Amino- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-phenyl] -ethanone ;
3-(6- Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-benzonitrile;
3-(3-Methanesulfonyl-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine; N- [3-(6-Amino-
1-methyl- 1H-pyrazolo[3,4-d]pyrimidin-3-yl)-phenyl]-
methanesulfonamide ; 1-[4-(6- Amino- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-phenyl]-ethanone ;
4-(6- Amino- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-benzonitrile;
1-Methyl-3-pyridin-4-yl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine ;
3-(2-Chloro-pyridin-4-yl)- 1- methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine ;
3-(2-Methoxy-pyridin-4-yl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
l-Methyl-3-pyridin-3-yl-lH-pyrazolo[3,4-d]pyrimidin-6-
ylamine; 3-(6-Methoxy-pyridin-3-yl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(5-Fluoro-6-methoxy-pyridin-3-yl)- 1- methyl-
1H-pyrazolo[3,4-d]pyrimidin-6- ylamine ; l-[5-(6-
Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-thiophen-2-yl]-ethan
one; 3-(4-Benzyloxy-3-fluoro-phenyl)-l -methyl-
lH-pyrazolo[3,4-d]pyrimidin-6- ylamine; 



4-(6- Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-2-fluoro-phenol;
2-(6-Amino-l- methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-4-fluoro-phenol;
3-(6- Amino- 1- methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-5-fluoro-phenol;
4-(6- Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-phenol; 3-(6- Amino-
1- methyl- 1H-pyrazolo[3,4-d]pyrimidin-3-yl)-phenol;
-(6- Amino- 1- methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-2-chloro-6-metho
xy-phenol; -(6- Amino- 1- methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-2-bromo-6-fluoro-phe
nol;4-(6- Amino- 1- methyl-1
H-pyrazolo[3,4-d]pyrimidin-3-yl)-2,6-dibromo-phenol;
3-[3-Bromo-5-fluoro-4-(2-pyrrolidin-l-yl-ethoxy)-pheny
l]-l-methyHH-pyrazolo[3,4- d]pyrimidin-6-ylamine;
3-[3-Bromo-5-fluoro-4-(2-methoxy-ethoxy)-phenyl]-
1-methyl- 1H-pyrazolo[3,4- d]pyrimidin-6-ylamine;
2-[4-(6- Amino- 1-methyl-1
H-pyrazolo[3,4-d]pyrimidin-3-yl)-2-bromo-6-fluoro-phen
oxy]- ethanol; 3-[3-Bromo-5-fluoro-4-(2-mo f
holin-4-yl-ethoxy)-phenyl]- 1-methyl- 1H-pyrazolo[3,4-
d]pyrimidin-6-ylamine; 2-[4-(6- Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-2-fluoro-phenoxy]-et
hanol; 3-[4- (6-Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-2-fluoro-phenoxy]-pr
opanl- ol; 3-[3-Fluoro-4-(2-methoxy-ethoxy)-phenyl]-
1-methyl- 1H-pyrazolo[3,4-d]pyrimidin-6- ylamine;
[4-(6-Amino- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-2-fluoro-phenoxy]-
acetonitrile; 3-[3-Fluoro-4-(2-pyr tolidin-
l-yl-ethoxy)-phenyl]- 1-methyl- 1H-pyrazolo [3,4-
d]pyrimidin-6-ylamine; 3-[3-Fluoro-4-(2-imidazol-
l-yl-ethoxy)-phenyl]- 1-methyl- 1H-pyrazolo[3,
4-d]pyrimidin-6-ylamine; 3-[3-Fluoro-4-(2-mo f
holin-4-yl-ethoxy)-phenyl]- 1-methyl- 1H-pyrazolo[3,4-
d]pyrimidin-6-ylamine; 3-[3-Fluoro-4-(3-mo f
holin-4-yl-propoxy)-phenyl]- 1-methyl-
1H-pyrazolo[3,4- d]pyrimidin-6-ylamine; 3-
(3-Fluoro-4-[3-(4-methyl-piperazin- 1-yl)-propoxy]
-phenyl} - 1-methyl- 1 Hpyrazolo[
3,4-d]pyrimidin-6-ylamine; 2-[2-(6- Amino- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-3-yl)-4-fluoro-phenoxy]-et
hanol; 3-(4-Amino-3-fluoro-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine; N-[4-(6- Amino-
1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-2-fluoro-phenyl]-
methanesulfonamide ; [3-(3-Fluoro-phenyl)- 1-methyl-
lH-pyrazolo[3,4-d]pyrimidin-6-yl]- methyl-amine,
3-(3,5-Difluoro-phenyl)-l-methyl-lH-pyrazolo[3,4-d]pyr
imidin-6-ylamine;
l-Methyl-3-(2,3,4-trifluoro-phenyl)-lH-pyrazolo[3,4-d]
pyrimidin-6-ylamine trifluoroacetate;
3-(5-Chlorothiophen-2-yl)-l-methyl-lH-pyrazolo[3,4-d]p
yrimidin-6-ylamine trifluoroacetate;
3-(5-Bromo-2-methoxy-phenyl)-l-methyl-lH-pyrazolo[3,4-
d]pyrimidin-6-ylamine trifluoroacetate;
3-(2-Ethoxy-naphthalen-l-yl)-l-methyl-lH-pyrazoIo[3,4-
d]pyrimidin-6-ylamine trifluoroacetate;
3-[3-Bromo-2-(2-fluoro-benzyloxy)-phenyl]-l-methyl-lH-
pyrazolo[3,4-d]pyrimidin-6- ylamine trifluoroacetate;
l-[3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-y
l)-2-fluoro-phenyl]-ethanone;
3-(4-Fluoro-2-propoxy-phenyl)-l-methyl-lH-pyrazolo[3,4
-d]pyrimidin-6-ylamine;
3-(3,5-Dimethyl-isoxazol-4-yl)-l-methyl-lH-pyrazolo[3,
4-d]pyrimidin-6-ylamine;
l-Methyl-3-m-tolyl-lH-pyrazolo[3,4-d]pyrimidin-6-ylami
ne;
3-Furan-2-yl-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-6-yl
amine;
3-(5-Chloro-2-methoxy-phenyl)-l-methyl-lH-pyrazolo[3,4
-d]pyrimidin-6-ylamine;
3-(2,5-Dimethoxy-phenyl)-l-methyl-lH-pyrazolo[3,4-d]py
rimidin-6-ylamine;
l-Methyl-3-(4-methyl-3-nitro-phenyl)-lH-pyrazolo[3,4-d
]pyrimidin-6-ylamine;
3-(4-Isobutyl-phenyl)-l-methyHH-pyrazolo[3,4-d]pyrimid
in-6-ylamine;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
4-methoxy-benzaldehyde;
l-Methyl-3-(3,4,5-trifluoro-phenyl)-lH-pyrazolo[3,4-d]
pyrimidin-6-ylamine; l-Methyl-3-
quinolin-8-yl-lH-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-isopropyl-benzamide;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,6-difluoro-benzaldehyde;
[3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)
-5-fluoro-phenoxy]-acetic acid;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-methyl-benzamide;
l-Methyl-3-(2-piperazin-l-yl-pyrimidin-5-yl)-lH-pyrazo
lo[3,4-d]pyrimidin-6-ylamine;
3-(2,4-Dimethoxy-pyrimidin-5-yl)-l-methyl-lH-pyrazolo[
3,4-d]pyrimidin-6-ylamine; 3-(6-Amino-1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)-benzaldehyde;
3-(2-Methoxy-pyrimidin-5-yl
)-1-methyl-IH-pyrazolo[3,4-d]pyrimidin-6-ylamine;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-isobutyl-benzamide;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-methyl-benzenesulfonamide;
3-(2-Methoxy-5-trifluoromethyl-phenyi)-l-methyl-lH-pyr
azolo[3,4-d]pyrimidin-6-ylamine;
3-(2,4-Dimethoxy-phenyl)-l-methyl-lH-pyrazolo[3,4-d]py
rimidin-6-ylamine; 3-(2,6-Dimethoxy-phenyl)- 1-methyl-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamine;
2-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
4-trifluoromethyl-phenol;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
benzene-l,3-diol;
2-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
4-chloro-phenol;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
4-methoxy-benzoicacid;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,6-dichlorophenol;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-chloro-6-fluoro-phenol;
2-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
6-bromo-4-chloro-phenol;
3-(3,5-Difluoro-4-methoxy-phenyl)-l-methyl-lH-pyrazolo
[3,4-d]pyrimidin-6-ylamine;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-isopropyl-4-methoxybenzamide;
3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
4-hydroxy-benzaldehyde;
3-(6-Amino-5-trifluoromethyl-pyridin-3-yl)-l-methyl-lH
-pyrazolo[3,4-d]pyrimidin-6- ylamine;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,6-difluoro-benzonitrile;
N-[3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-y
l)-4-methoxy-phenyl]-N',N'-
dimethyl-propane-l,3-diamine;
[3-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)
-4-methoxy-phenyl]-methanol;
N-[5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-y
l)-3-fluoro-2-methoxy -phenyl]- 



acetamide;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,6-difluoro-benzoic acid;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
3-fluoro-2-hydroxybenzaldehyde;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,6-difluoro-phenol;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
3-fluoro-2-hydroxy-benzonitrile;
3-(4-Fluoro-2-methoxy-phenyl)-l-methyl-lH-pyrazolo[3,4
-d]pyrimidin-6-ylamine;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-trifluoromethyl-phenol;
2-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
6-fluoro-phenol;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,4-dimethoxy-benzenesulfonic acid;
3-(5-Chloro-2,4-dimethoxy-phenyl)-l-methyl-lH-pyrazolo
[3,4-d]pyrimidin-6-ylamine;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-chloro-6-trifluoromethylphenol;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-benzyloxy-3-fluoro-N,Ndimethyl- benzamide;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
6-chloro-benzene-l,3-diol;
S-iS-ChloroZ-methoxy^-trifluoromethyl-phenyO-l-methyl-
lH-pyrazoloP^-dlpyrimidin- 6-ylamine;
4-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-bromo-6-chloro-benzene-l,3- diol;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2,4-dimethoxy -N-methylbenzenesulfonamide;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-isopropyl-2,4-dimethoxybenzenesulfonamide;
2-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
6-chloro-4-trifluoromethylphenol;
3-(2-Methoxy-4-trifluoromethoxy-phenyl)-l-methyl-lH-py
razolo[3,4-d]pyrimidin-6- ylamine;
2-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
5-trifluoromethoxy-phenol;
3-(5-Chloro-2-methoxy-4-trifluoromethoxy-phenyl)-l-met
hyl-lH-pyrazolo[3,4- d]pyrimidin-6-ylamine;
6-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-brorno-4-chloro-3- trifluoromethoxy-phenol;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
N,N-diethyl-2-hydroxybenzenesulfonamide;
N-[5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-y
l)-2-chloro-phenyl]- methanesulfonamide;
5-(6-Amino-l-methyl-lH-pyrazolo[3,4-d]pyrimidin-3-yl)-
2-chloro-N-methylbenzenesulfonamide;
3-(5-Methanesulfonyl-pyridin-3-yl)-l-methyl-lH-pyrazol
o[3,4-d]pyrimidin-6-ylamine;
3-(lH-Indol-6-yl)-l-methyl-lH-pyrazolo[3,4-d]pyrimidin
-6-ylamine;
l-Methyl-3-(5-trifluoromethyl-pyridin-3-yl)-lH-pyrazol
o[3,4-d]pyrimidin-6-ylamine hydrochloride;
N*4*-Benzyl-3-(3-fluoro-4-methoxy-phenyl)-l-methyl-lH-
pyrazolo[3,4-d] pyrimidine-4,6-diamine;
4-[6-Amino-l-methyl-4-(2-morpholin-4-yl-ethylamino)-lH
-pyrazolo[3,4-d] pyrimidin-3-yl]-2,6-dichloro-phenol;
or a salt, suitably a pharmaceutically acceptable
salt, or solvate thereof. Many of the compounds
represented by formula I are capable of forming acid
addition salts, particularly pharmaceutically
acceptable acid addition salts. Pharmaceutically
acceptable acid addition salts of the compound of
formula I include those of inorganicacids, for
example, hydrohalic acids such as hydrofluoric acid,
hydrochloric acid, hydrobromic acid or hydroiodic
acid, nitric acid, sulfuric acid, phosphoric acid; and
organic acids, for example aliphatic monocarboxylic
acids such as formic acid, acetic acid,
trifluoroacetic acid, propionic acid and butyric acid,
aliphatic hydroxy acids such as lactic acid, citric
acid, tartaric acid or malic acid, dicarboxylic acids
such as maleic acid or succinic acid, aromatic
carboxylic acids such as benzoic acid, p-chlorobenzoic
acid, diphenylacetic acid or triphenylacetic acid,
aromatic hydroxy acids such as ohydroxybenzoic acid,
p-hydroxybenzoic acid, 1-hydroxynaphthalene
-2-carboxylic acid or
3-hydroxynaphthalene-2-carboxylic acid, and sulfonic
acids such as methanesulfonic acid or benzenesulfonic
acid. These salts may be prepared from compounds of
formula I by known salt-forming procedures. Compounds
of formula I which contain acidic, e.g. carboxyl,
groups, are also capable of forming salts with bases,
in particular pharmaceutically acceptable bases such
as those well known in the art; suitable such salts
include metal salts, particularly alkali metal or
alkaline earth metal salts such as sodium, potassium,
magnesium or calcium salts, or salts with ammonia or
pharmaceutically acceptable organic amines or
heterocyclic bases such as ethanolamines, benzylamines
or pyridine. These salts may be prepared from
compounds of formula I by known salt-forming
procedures. In those compounds where there is an
asymmetric carbon atom the compounds exist in
individual optically active isomeric forms or as
mixtures thereof, e.g. as racemic or diastereomeric
mixtures. The present invention embraces both
individual optically active R and S isomers as well as
mixtures, e.g. racemic or diastereomeric mixtures,
thereof. Specific preferred compounds of formula I are
described hereinafter in the Examples. The invention
provides, in another aspect, a process (A) for
preparing a compound of formula I, where R1 , R2 and Y
are as hereinbefore described and R3 is NH2 or C1-C3-
alkylamino, by reaction of a compound of formula
(H)where Y, R1and R3 are as hereinbefore described and
X represents a suitable boronic acid coupling group,
e.g. bromo or chloro, with a compound of R2-(BOHh
under suitable boronic acid coupling conditions, such
as Pd(O) tetrakis triphenylphosphine in
1,4-dioxanewater in the presence of a base such as
sodium carbonate. The reaction may be carried out
using conventional or microwave radiation heating.
Compounds of formula (II) and R2-(BOH)2are known or
can be prepared by methods wellknown to those skilled
in the art. For example, compounds of formula (II)
where X is Br, Y is hydrogen, R1 = Me and R3 is amino
or Ci-C3-alkylamino, may be obtained from reacting
known compound of formula (III) where X is Br and R1
is Me, with ammonia or Ci-C3alkylamino in an organic
solvent such as tetrahydrofuran (THF) or 1,4-dioxane,
as described in WO2005074603 and WO 2003029209.
Alternatively, compounds of formula (I), where R3 is
amino or Ci-C3-alkylamino, can be prepared by reaction
of a compound of formula (IV) where Y, R1 and R2 are a
s hereinbefore described, with ammonia or
Ci-C3-alkylamino in an organic solvent. Compounds of
formula (IV) may be prepared from compounds of formula
(V), where Y, R1 and R2 are as hereinbefore described,
by oxidation of the sulphide group using standard
procedures for oxidising sulfides to
sulfones.Compounds of formula V may be prepared from
compounds of formula (VI), where Y and R1 are
hereinbefore described and X represents a suitable
boronic acid coupling group, e.g. 



triflate or the known bromo analogue, according to
WO2003029209. Compounds of formula VI where R1 is Me
and X is triflate may be prepared from the known
compound of formula VI where X is OH according to M.
Hauser, E. Peters, H.Tieckelmann, J. Org. Chem.,
(1960), 25, pl570-1573 and WO2003029209. Compounds of
formula (II) where Y is N(R 16JNR17, may be prepared
by reaction of a compound of formula (VII) with a
compound of HN(R 1 )NR17 at elevated temperature in a
suitable solvent. A compound of formula (VII) may be
prepared by reaction of a compound of formula
(VIII)with hydrazine and a suitable base, e.g.
triethylamine, in a suitable solvent, such as
tetrahydrofuran, followed by bromination or
chlorination of the resulting compound using Standard
methods, e.g. nchloro or bromo succinimide in
dichloroethane, followed by optional alkylation where
R1 is not hydrogen. Compounds of formula (VIII) are
commercially available or may be readily synthesised
by methods well-known in the art. Compounds o f
formula I and their pharmaceutically acceptable salts
are useful as pharmaceuticals. In particular, they
exhibit inhibition of phosphatidylinositol 3-kinase
(PI 3-kinase) enzymes, especially the gamma isoform
(pi 10?), which are responsible for generating
phosphorylated signalling products. The inhibitory
properties of compounds of formula I may be
demonstrated in the following test procedures:
Baculovirus expressing different fragments of human PI
3-K? fused to glutathione Stransferase (GST) have been
previously described by Stoyanova, S.,
Bulgarelli-Leva, G., Kirsch, C , Hanck, T., Klinger,
R., Wetzker, R., Wymann, M.P. (1997) Lipid- and
protein kinase activities of G protein-coupled PI
3-kinase g: structure-activity analysis and
interactions with wortmannin. Biochem. /., 324:489.
Residues 38-1102 of human PI 3-K? are subcloned into
the BamHl and EcoRl sites of the transfer vector
pAcG2T (Pharmingen) to create a GST-PI 3-K? lacking
the first 37 residues o f PI 3-K?. To express the
recombinant protein, Sf9 (Spodoptera frugiperda 9)
insect cells are routinely maintained at densities
between 3 X 10s and 3 X 106 cells/ml in serum
containing TNMFH medium (Sigma). Sf9 cells, at a
density of 2 X 106 are infected with human GST-PI 3-
K?? 34 baculovirus at a multiplicity of infection
(m.o.i.) of 1 for 72 hours. The infected cells are
harvested by centrifugation at 1400 g for 4 minutes at
4 C and the cell pellets are frozen a t -80 C. Both
Sf9 and Sf21 cells work equally well. Sf9 cells (IXlO
9) are resuspended in 100 ml cold (4 C) lysis buffer
(50 mM Tris-HCl pH 7.5, 1% Triton X-100, 150 mM NaCl,
1 mM NaF, 2 mM DTT and protease inhibitors. Cells are
incubated on ice for 30 minutes then centrifuged at
15000g for 20 minutes at 4 C. Purification of the
supernatant sample is carried out at 4 C by affinity
chromatography using SEPHAROSE(tm) agarose gel beads
coupled to glutathione (from Amersham Pharmacia
Biotech). A cell lysate/GST resin ratio of 50:1 is
used. The GST resin is firstly pre-rinsed to remove
ethanol preservative and then equilibrated with lysis
buffer. Cell lysate (supernatant) is added (usually as
50 ml lysate to 1 ml GST resin in 50 ml tubes) and
gently rotated on a mixer at 4 C for 2-3 hours. The
unbound flow through sample is collected by
centrifugation at lOOOg for 5 minutes at 4 C using a
DENLEY(tm) centrifuge. The 1 ml GST resin
containingbound material is transferred to a 15 ml
FALCON(tm) centrifuge tube for subsequent washing and
elution steps. Firstly a series of 3 cycles of
washings (mixing by gentle inversion) is performed
with 15 ml ice cold wash Buffer A (50 mM Tris-HCl pH
7.5, 1% Triton X-IOO, 2 mM DTT) interspersed with
centrifugation at lOOOg for 5 minutes at 4 C. A final
single wash step is performed with 15 ml ice cold wash
Buffer B (5OmM Tris-HCl pH 7.5, 2 mM DTT) and then
centrifuged at lOOOg for 5 minutes at 4 C. The washed
GST resin is finally eluted with 4 cycles of 1 ml ice
cold elution buffer (50 mM Tris-HCl pH 7.5, 10 mM
reduced glutathione, 2 mM DTT, 150 mM NaCl, 1 mM NaF,
50% ethylene glycol and protease inhibitors)
interspersed with centrifugation at lOOOg for 5
minutes at 4 C . Samples are aliquoted and stored at
-20 C. An in vitro kinase assay was established that
measures the transfer of the terminal phosphate of
adenosine triphosphate to phosphatidylinositol. The
kinase reaction is performed in a white 96 well
microtitre plate as a Scintillation Proximity Assay.
Each well contains 10 ml test compound in 5%
dimethylsulphoxide and 20 ml assay mix (40 mM Tris,
200 mM NaCl, 2 mM
ethyleneglycol-aminoethyl-tetraacetic acid (EGTA), 15
mg/ml phosphatidylinositol, 12.5 mM adenosine
triphosphate (ATP), 25 mM MgCb , 0.1 mCi [33P]ATP).
The reaction is started by the addition of 20 ml of
enzyme mix (40 mM Tris, 200 mM NaCl, 2 mM EGTA
containing recombinant GST-pllO?). The plate is
incubated at room temperature for 60 minutes and the
reaction terminated by the adding 150 ml of WGA-bead
stop solution (40 mM Tris, 200 mM NaCl, 2 mM EGTA, 1.3
mM ethylene diamine tetraacetic acid (EDTA), 2.6 mM
ATP and 0.5 mg of Wheat Germ Agglutinin-SPA beads
(Amersham Biosciences) to each well. The plate is
sealed, incubated at room temperature for 60 minutes,
centrifuged at 1200 rpm and then counted for 1 minute
using a scintillation counter. Total activity is
determined by adding 10 ml of 5% dimethylsulphoxide
(DMSO) and non-specific activity is determined by
adding 10 ml 50 mM EDTA in place of the test compound.
Compounds of the Examples hereinbelow have IC50 values
below 2 mM in the aforementioned assay. Having regard
to their inhibition of phosphatidylinositol 3-kinase
enzymes, compounds of formula I in free or
pharmaceutically acceptable salt form, hereinafter
alternately referred to as "agents of the invention",
are useful in the treatment of conditions which are
mediated by the activation of the PI 3-kinase enzymes,
particularly inflammatory or allergicconditions.
Treatment in accordance with the invention may be
symptomatic or prophylactic. Accordingly, agents of
the invention are useful in the treatment of
inflammatory or obstructive airways diseases,
resulting, for example, in reduction of tissue damage,
airways inflammation, bronchial hyperreactivity,
remodelling or disease progression. Inflammatory or
obstructive airways diseases to which the present
invention is applicable include asthma of whatever
type or genesis including both intrinsic
(non-allergic) asthma and extrinsic (allergic) asthma,
mild asthma, moderate asthma, severe asthma,
bronchitic asthma, exercise-induced asthma,
occupational asthma and asthma induced following
bacterial infection. Treatment of asthma is also to be
understood as embracing treatment of subjects, e.g. of
less than 4 or 5 years of age, exhibiting wheezing
symptoms and diagnosed or diagnosable as "wheezy
infants", an established patient category of major
medical concern and now often identified as incipient
or early-phase asthmatics. (For convenience this
particular asthmatic condition is referred to as
"wheezy-infant syndrome".) Prophylactic efficacy in
the treatment of asthma will be evidenced by reduced
frequency or severity of symptomatic attack, e.g. of
acute asthmatic or bronchoconstrictor attack,
improvement in lung function or improved airways
hyperreactivity. It may further be 



evidenced by reduced requirement for other,
symptomatic therapy, i.e. therapy for or intended to
restrict or abort symptomatic attack when it occurs,
for example anti inflammatory (e.g. corticosteroid) or
bronchodilatory. Prophylactic benefit in asthma may in
particular be apparent in subjects prone to "morning
dipping". "Morning dipping" is a recognised asthmatic
syndrome, common to a substantial percentage of
asthmatics and characterised by asthma attack, e.g.
between the hours of about 4 to 6 am, i.e. at a time
normally substantially distant form any previously
administered symptomatic asthma therapy. Other
inflammatory or obstructive airways diseases and
conditions to which the present invention is
applicable include acute lung injury (ALI),
adult/acute respiratory distress syndrome (ARDS),
chronic obstructive pulmonary, airways or lung disease
(COPD, COAD or COLD), including chronic bronchitis or
dyspnea associated therewith, emphysema, as well as
exacerbation of airways hyperreactivity consequent to
other drug therapy, in particular other inhaled drug
therapy. The invention is also applicable to the
treatment of bronchitis of whatever type or genesis
including, e.g., acute, arachidic, catarrhal,
croupus,chronic or phthinoid bronchitis. Further
inflammatory or obstructive airways diseases to which
the present invention is applicable include
pneumoconiosis (an inflammatory, commonly
occupational, disease of the lungs, frequently
accompanied by airways obstruction, whether chronic or
acute, and occasioned by repeated inhalation of dusts)
of whatever type or genesis, including, for example,
aluminosis, anthracosis, asbestosis, chalicosis,
ptilosis, siderosis, silicosis, tabacosis and
byssinosis. Having regard to their anti-inflammatory
activity, in particular in relation to inhibition of
eosinophil activation, agents of the invention are
also useful in the treatment of eosinophil related
disorders, e.g. eosinophilia, in particular eosinophil
related disorders of the airways (e.g. involving
morbid eosinophilic infiltration of pulmonary tissues)
including hypereosinophilia as it effects the airways
and/or lungs as well as, for example,
eosinophilrelated disorders of the airways
consequential or concomitant to Lffler's syndrome,
eosinophilic pneumonia, parasitic (in particular
metazoan) infestation (including tropical
eosinophilia), bronchopulmonary aspergillosis,
polyarteritis nodosa (including Churg- Strauss
syndrome), eosinophilic granuloma and
eosinophil-related disorders affecting the airways
occasioned by drug -reaction. Agents of the invention
are also useful in the treatment of inflammatory or
allergic conditions of the skin, for example
psoriasis, contact dermatitis, a topic dermatitis,
alopecia areata, erythema multiforma, dermatitis
herpetiformis, scleroderma, vitiligo, hypersensitivity
angiitis, urticaria, bullous pemphigoid, lupus
erythematosus, pemphisus, epidermolysis bullosa
acquisita, and other inflammatory or allergic
conditions of the skin. Agents of the invention may
also be used for the treatment of other diseases or
conditions, in particular diseases or conditions
having an inflammatory component, for example,
treatment of diseases and conditions of the eye such
as conjunctivitis, keratoconjunctivitis sicca, and
vernal conjunctivitis, diseases affecting the nose
including allergic rhinitis, and inflammatory disease
in which autoimmune reactions are implicated or having
an autoimmune component or aetiology, including
autoimmune haematological disorders (e.g. haemolytic
anaemia, aplastic anaemia, pure red cell anaemia and
idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener
granulamatosis, dermatomyositis, chronic active
hepatitis, myasthenia gravis, Steven- Johnson
syndrome, idiopathic sprue, autoimmune inflammatory
bowel disease (e.g. ulcerative colitis and Crohn's
disease), endocrine opthalmopathy, Grave's
disease,sarcoidosis, alveolitis, chronic
hypersensitivity pneumonitis, multiple sclerosis,
primary billiary cirrhosis, uveitis (anterior and
posterior), keratoconjunctivitis sicca and vernal
keratoconjunctivitis, interstitial lung fibrosis,
psoriatic arthritis and glomerulonephritis (with and
without nephrotic syndrome, e.g. including idiopathic
nephrotic syndrome or minal change nephropathy). Other
diseases or conditions which may be treated with
agents of the invention include thrombosis,
hypertension, heart ischaemia and pancreatitis,
(Nature review Nov 2006 VoI 5), treatment of anaemia
including haemolytic anaemia, aplastic anaemia and
pure red cell anaemia (WO 2006/040318), septic shock,
rheumatoid arthritis, osteoarthritis, proliferative
diseases such as cancer, atherosclerosis, allograft
rejection following transplantation, stroke, obesity,
restenosis, diabetes, e.g. diabetes mellitus type I
(juvenile diabetes) and diabetes mellitus type H,
diarrheal diseases, ischemia/reperfusion injuries,
retinopathy, such as diabetic retinopathy or
hyperbaric oxygen-induced retinopathy, and conditions
characterised by elevated intraocular pressure or
secretion of ocular aqueous humor, such as glaucoma.
The effectiveness of an agent of the invention in
inhibiting inflammatory conditions, for example in
inflammatory airways diseases, may be demonstrated in
an animal model, e.g. a mouse or rat model, of airways
inflammation or other inflammatory conditions, for
example as described by Szarka et al,/. Immunol.
Methods (1997) 202:49-57; Renzi et al, Am. Rev.
Respir. Dis. (1993) 148:932-939; Tsuyuki et al.,/.
Clin. Invest. (1995) 96:2924- 2931; and Cernadas et al
(1999) Am. J. Respir. Cell MoI. Biol. 20:1-8. The
agents of the invention are also useful as
co-therapeutic agents for use in combination with
other drug substances such as anti-inflammatory,
bronchodilatory or antihistamine drug substances,
particularly in the treatment of obstructive or
inflammatory airways diseases such as those mentioned
hereinbefore, for example as potentiators of
therapeutic activity of such drugs or as a means of
reducing required dosaging or potential side effects
of such drugs. An agent of the invention may be mixed
with the other drug substance in a fixed
pharmaceutical composition or it may be administered
separately, before, simultaneously with or after the
other drug substance. Accordingly the invention
includes a combination of an agent of the invention as
hereinbefore described with an antiinflammatory,
bronchodilatory or antihistamine drug substance, said
agent of the invention and said drug substance being
in the same or different pharmaceutical composition.
Such anti-inflammatory drugs include steroids, in
particular glucocorticosteroids such asbudesonide,
beclamethasone dipropionate, fluticasone propionate,
ciclesonide or mometasone furoate and compounds
described in WO 0200679, WO 0288167, WO 0212266 and WO
02100879, LTB4 antagonists such as those described in
US5451700, LTD4 antagonists such as montelukast and
zafirlukast, dopamine receptor agonists such as
cabergoline, bromocriptine, ropinirole and
4-hydroxy-7-[2-[[2-[[3-(2-phenylethoxy)-
propyl]-sulfonyl]ethyl]-amino]ethyl]-2(3H)-benzothiazo
loneand pharmaceutically acceptable salts thereof (the
hydrochloride being Viozan(r) - AstraZeneca), and PDE4
inhibitors such as Ariflo(r) (GlaxoSmithKline),
Roflumilast (Byk Gulden),V-11294A (Napp), BAYl9-8004
(Bayer), SCH-351591 (Schering-Plough), Arofylline
(Almirall Prodesfarma), PD189659 (Parke-Davis),
AWD-12-281 (Asta Medica), CDC-801 (Celgene) and
KW-4490 (Kyowa Hakko Kogyo) as well as those described
in WO 98/18796 and WO 03/39544. 



Such bronchodilatory drugs include anticholinergic or
antimuscarinic agents, in particular ipratropium
bromide, oxitropium bromide and tiotropium salts but
also those described in WO 01/04118, WO 02/51841, WO
02/53564, WO 03/00840, WO 03/87094, WO 04/05285, WO
02/00652, WO 03/53966, EP 424021, US 5171744, US
3714357 and WO 03/33495, and beta-2 adrenoceptor
agonists such as salbutamol, terbutaline, salmeterol
and, especially, formoterol and pharmaceutically
acceptable salts thereof, and compounds (in free or
salt or solvate form) of formula I of PCT
International patent publication No. WO 00/75114,
which document is incorporated herein by reference,
preferably compounds of the Examples thereof,
especially
5-[(R)-2-(5,6-Diethyl-indan-2-ylamino)-l-hydroxyethyl]
- 8-hydroxy-lH-quinolin-2-one, and pharmaceutically
acceptable salts thereof. Cotherapeutic antihistamine
drug substances include cetirizine hydrochloride,
acetaminophen, clemastine fumarate, promethazine,
loratidine, desloratidine, diphenhydramine and
fexofenadine hydrochloride. Combinations of agents of
the invention and steroids, beta-2 agonists, PDE4
inhibitors or LTD4 antagonists may be used, for
example, in the treatment of COPD or, particularly,
asthma. Combinations of agents of the invention and
anticholinergic or antimuscarinic agents, PDE4
inhibitors, dopamine receptor agonists or LTB4
antagonists may be used, for example, in the treatment
of asthma or, particularly, COPD. Other useful
combinations of agents of the invention with
anti-inflammatory drugs are those with antagonists of
chemokine receptors, e.g. CCR-I, CCR-2, CCR-3, CCR-4,
CCR- 5, CCR-6, CCR-7, CCR-8, CCR-9 and CCRlO, CXCRl,
CXCR2, CXCR3, CXCR4, CXCR5, particularly CCR-5
antagonists such as Schering-Plough antagonists
SC-351125, SCH-55700 and SCH-D, Takeda antagonists
such as
N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-5H-benzocycloh
epten-8-yl]carbonyl]amino]phenyl]-methyl]tetrahydro-N,
Ndimethyl- 2H-pyran-4-aminium chloride (TAK-770), and
CCR-5 antagonists described in US6166037 (particularly
claims 18 and 19), WO00/66558 (particularly claim 8),
and WO00/66559 (particularly claim 9). The agents of
the invention may be administered by any appropriate
route, e.g. orally, for example in the form of a
tablet or capsule; parenterally, for example
intravenously; by inhalation, for example in the
treatment of inflammatory or obstructive airways
disease; intranasally, for example in the treatment of
allergic rhinitis; topically to the skin, for example
in the treatment of atopic dermatitis; or rectally,
for example in the treatment of inflammatory bowel
disease. The present invention also provides a
pharmaceutical composition comprising a compound of
formula I in free form or in the form of a
pharmaceutically acceptable salt, optionally together
with a pharmaceutically acceptable diluent or carrier
therefore. The composition may contain a
co-therapeutic agent such as an anti-inflammatory,
bronchodilatory or antihistamine drug as hereinbefore
described. Such compositions may be prepared using
conventional diluents or excipients and techniques
known in the galenic art. Thus oral dosage forms may
include tablets and capsules. Formulations for topical
administration may take the form of creams, ointments,
gels or transdermal delivery systems, e.g. patches.
Compositions for inhalation may comprise aerosol or
other atomizable formulations or dry powder
formulations. When the composition comprises an
aerosol formulation, it preferably contains, for
example, a hydro-fluoro-alkane (HFA) propellant such
as HFAl 34a or HFA227 or a mixture of these, and may
contain one or more co-solvents known in the art such
as ethanol (up to 20% by weight), and/or one or more
surfactants such as oleic acid or sorbitan trioleate,
and/or one or more bulking agents such as lactose.
When the composition comprises a dry powder
formulation, it preferably contains, for example, the
compound of formula I having a particle diameter up to
10 microns, optionally together with a diluent or
carrier, such as lactose, of the desired particle size
distribution and a compound that helps to protect
against product performance deterioration due to
moisture. When the composition comprises a nebulised
formulation, it preferably contains, for example, the
compound of formula I either dissolved, or suspended,
in a vehiclecontaining water, a co-solvent such as
ethanol or propylene glycol and a stabiliser, which
may be a surfactant. Dosages of agents of the
invention employed in practising the present invention
will of course vary depending, for example, on the
particular condition to be treated, the effect desired
and the mode of administration. In general, suitable
daily dosages for oral administration are of the order
of 0.1 to 10 mg/kg. EXAMPLES Preparation of final
compounds Compounds of formula I which are also of
formula VII are shown in Table 1 below, the method of
preparation being described hereinafter. The table
also shows mass spectrometry data. TABLE 1Method and
apparatus for manufacturing ophthalmic lenses This
invention relates to a method and an apparatus for
manufacturing ophthalmic lenses, e.g. contact lenses,
in particular soft contact lenses. Contact lenses and
in particular soft contact lenses such as single wear
lenses are efficiently manufactured in high volume
manufacturing processes. One such process is
described, for example, in WO 98/42497. The process
described there is a cyclic process. Since the contact
lenses must be of high quality, reusable molds of a
particular high quality (e.g. made from quartz) are
used, so that a high number of contact lenses is
produced using the high quality reusable molds. Each
mold comprises a male mold half and a female mold
half. In the example of the process shown in WO
98/42497, the molds are arranged in a molding tool
which comprises two tool halves, with each of the tool
halves housing ten reusable male or female mold
halves, respectively. During manufacturing of contact
lenses, a metered quantity of liquid prepolymer is
dispensed into each of the female mold halves, and the
molds are then closed by moving the tool half housing
the male mold halves towards the tool half housing the
female mold halves. Upon closing the molding tool, the
liquid prepolymer enclosed between the corresponding
mold halves of the ten molds assumes the shape of the
contact lens. The prepolymer is then cross-linked
and/or polymerized, e.g. through exposure of the
prepolymer to UV-radiation so as to form the final
contact lens. In the cyclic process shown in WO
98/42497, a plurality of molding tools each housing
ten molds are used in the process. In order to
simplify matters, it is assumed in the following that
sixteen molding tools are used in the cyclic process,
although other numbers of molding tools, in particular
higher numbers, can be used. When the contact lenses
have been produced, they are taken out from the molds
and are inspected so as to determine whether or not
the molded lenses fulfill the high quality
requirements. Each contact lens that has been found to
be acceptable is transferred to a packaging station, 



where it is placed into a separate contact lens
container, to which saline or another suitable
preserving solution has been added. The container
containing the contact lens is then sealed, e.g. by
placing a foil on top of the container and sealing the
foil to the container. A container suitable for
accommodating a contact lens to be packaged is shown,
for example, in EP 0 680 895. Also, it is shown there
that an arrangement of a plurality of suchcontainers
can be provided in a packaging station. In particular,
five such containers may be arranged in a row. Once a
contact lens has been placed into each of the five
containers of the row, a detection process can be
initiated detecting the presence (or absence) of a
contact lens in each of the containers. One way how
such detection process can be performed is described,
for example, in EP 1 109 0 11. If it has been
determined that a contact lens is contained in each of
the containers, a foil extending over all containers
of the row is placed on top of the containers and is
then sealed (thermally bonded) to the containers. The
thermal bonding of the foil to the containers can be
performed, for example, in the manner described in WO
98/32587. The foil can then be marked by means of a
laser, the markings containing indications regarding
the properties of the lens contained in the containers
(e.g. base curve radius, diameter, optical power, type
of contact lens e.g. spherical or toric, etc.). One
way how such laser marking can be performed is
described, for example, in WO 00/05078. Both the high
volume manufacturing of contact lenses as well as the
described packaging process are well-established and
well-working processes. However, in high volume
manufacturing (mass production) of contact lenses
seasoning effects occur after the molds have been
changed and manufacturing is getting started. That is
to say, it is necessary to run the manufacturing line
for a certain time to ensure the constant high quality
of the contact lenses manufactured, i.e. to eliminate
seasoning effects. This is one reason - among others -
why an efficient high volume manufacturing line needs
to run for considerable time after the seasoning
effects have been eliminated. The manufactured lenses
having the high quality are transferred - after
inspection - to the containers provided in a packaging
station. Assuming that in one manufacturing line the
above-described molding tools are used each of which
houses ten molds, and further assuming that in the
manufacturing line a total of sixteen molding tools
are used, it is generally possible with one
manufacturing line to manufacture hundred and sixty
contact lenses having different properties (counted
over all sixteen molding tools). In the packaging
station each container of a row of e.g. five
containers must contain a contact lens having the same
properties as the contact lenses contained in the
other containers of the same row , since the
containers of a row are connected to one another
(through the foil or otherwise) and are sold as a unit
of five containers. It does not make any sense to
provide a row of containers connected to one another
when the contact lenses inthe containers of a row have
properties different from one another, since the
customers always need contact lenses having the same
properties for one eye. As a consequence, if hundred
and sixty different contact lenses were produced in
one manufacturing cycle and for each type of contact
lens a separate row of containers must be provided in
the packaging station, this would require that hundred
and sixty rows of containers be provided in the
packaging station so as to be able to transfer the
respective contact lenses to the containers of a row
in which all contact lenses contained in the
containers of the row have the same properties.
Needless to say, that this would require an extremely
large space and is therefore impractical. In addition,
in the above-described process the lenses are always
transported from the same predetermined positions,
e.g. from the positions in which they have been taken
out from the mold halves or from the positions in
which they have been inspected, to other predetermined
positions, e.g. to the inspection positions or to the
positions in the packaging station where the
respective containers for packaging are provided. This
is advantageous inasmuch as the expense for the
position control can be kept comparatively low.
Contact lenses having properties (e.g. base curve
radius, diameter, optical power, etc.) which are
within a certain range are requested in higher numbers
by the market than contact lenses outside this range.
This is so, because the geometries of the eyes of a
large part of the users of contact lenses can be
described by parameters which are within a certain
range ("conventional" range). However, even for the
other users whose eyes have a geometry the parameters
of which are outside this range, the advantages of
mass production should be available, e.g. in order to
be able to efficiently supply those users with single
wear lenses, since during manufacturing of these
contact lenses the seasoning effects occur, too, and
accordingly for these lenses the manufacturing process
has to run for a certain time until contact lenses of
constant high quality are produced, so that mass
production of such lenses is only efficient if the
manufacturing line can run for considerable time after
the seasoning effects have been eliminated. Summing
up, the advantages of mass production of contact
lenses should be available for a large number of
contact lenses having different properties in order to
efficiently produce single wear lenses regardless of
the properties of the lenses, so that in particular
also users who are in need of single wear contact
lenses having properties outside the "conventional"
range can be supplied with single wear contact lenses.
At the same time, the expense for the- Aposition
control as well as for the packaging station should be
kept comparatively small. However, this requirement is
contrary to the requirement of producing a large
number of contact lenses with different properties in
the same manufacturing line without the need to change
molds, restart the manufacturing process and run the
manufacturing line for a certain time until the
seasoning effects are eliminated. The present
invention, as it is characterized by the features of
the independent claims, solves this problem, the
general concept underlying the invention being to
decouple the lens manufacturing process (mass
production) from the inspection process or the
packaging process, respectively. In the following
description of embodiments, lens manufacturing refers
to the manufacturing of single wear soft contact
lenses, but this is by way of example only, since the
teaching is generally applicable to the manufacture of
other ophthalmic lenses, too. "Decoupling" in this
respect means, that the manufacturing process and the
inspection process and/or packaging process are
decoupled both with respect to time and space.
Advantageous variants of the process are characterized
by the features of the dependent claims. One advantage
of the invention is, that the cycle time of the
packaging process can be selected independent from the
cycle time of the manufacturing process (in case
cyclical processes are used). Previously, the cycle
time of the coupled manufacturing and packaging
process was determined by the slowest station in the
contact lens manufacturing process. Also, it is
generally conceivable that the contact lenses can be
manufactured at one site, but lens inspection and/or
packaging can be performed at another site, so that
the contact lenses 



have to be shipped from one site to the other site.
Also, if manufacturing and inspection and/or packaging
are performed at the same site these processes can be
performed at different locations of the site. In
addition, the expense for the position control can be
kept comparatively low. For example, assuming that
contact lens manufacturing is performed in a
manufacturing line comprising sixteen different tools
with each tool housing ten molds (see above), then the
position control must only be programmed at the
beginning of the manufacturing process in a manner
such that the control knows for each of the sixteen
tools and for each position within the respective tool
what type of contact lens is manufactured at the
specific position, and where the corresponding
intermediate buffer is arranged. Once this programming
has been performed, contact lenses having the same
properties are always transferred with the aid of a
suitabletransfer means (e.g. a gripper) to the
respective intermediate buffer, so that in one
specific intermediate buffer a bulk of contact lenses
all having the same properties are stored.
Alternatively, tracking methods (e.g. using
transponders) can be used to that the control always
knows to which intermediate buffer the molded lens is
to be transferred. Moreover, due to the decoupling of
the manufacturing process and the inspection and/or
packaging process, the number of tracks where the rows
of containers are arranged need not be changed. During
contact lens packaging it is possible to take a
plurality of contact lenses from the same buffer,
transfer them to an isolation unit, isolate them in
the isolation unit, and then grasp the isolated
contact lenses having the same properties - one after
another - and place the respective grasped isolated
contact lens into a container of the respective row
for packaging. Once five such contact lenses have been
placed into the five containers arranged in a row (see
above), the containers can be sealed, e.g. with the
aid of a foil that is sealed to the top of the
containers, as this has been described further above.
Also, the present invention allows to manufacture
smaller lot sizes still using the wellestablished
processes of mass production and the advantages
resulting therefrom. This is advantageous inasmuch as
also users who are in need of contact lenses the
parameters of which are outside the "conventional"
range (see above) can be supplied with single wear
contact lenses, since the invention enables that such
contact lenses can be effectively produced using high
volume manufacturing processes (mass production)
without the need to produce the very large lot sizes
usually required to ensure that mass production of
contact lenses is efficient. Rather, in accordance
with the invention it is possible to produce
comparatively small lot sizes with the
well-established high quality known from mass
production. As already mentioned above, although mass
production of single wear soft contact lenses is
referred to in this specification by way of example,
the method according to the invention generally is
applicable for the manufacture of lenses other than
single wear soft contact lenses. Further advantageous
aspects of the invention can be retrieved from the
following decription of exemplary embodiments of the
invention with the aid of the drawings, in which: Fig.
1 shows a first embodiment of an intermediate buffer
of the method according to the invention,Fig. 2 a
schematic overview of a first variant of the step of
transferring a plurality of lenses from a second
embodiment of an intermediate buffer to a lens
isolation unit and for transferring isolated lenses
from the lens isolation unit to respective inspection
cuvettes Fig. 3 a second variant of the step of
transferring the lenses from the second embodiment of
the intermediate buffer to the lens isolation unit
Fig. 4 an embodiment of the gripper for grasping an
isolated lens from the lens isolation unit Fig. 5 a
bottom view of the gripper of Fig. 4, and Fig. 6 an
embodiment of a lens cleaning unit that may be
arranged at the inlet of an intermediate buffer. In
accordance with the invention, soft contact lenses are
manufactured in a known high volume manufacturing
process (mass production), as it is shown for example
in WO 98/42497 already mentioned above. However,
contrary to the known manufacturing processes, a large
number of different types of soft contact lenses, that
is to say soft contact lenses having different
properties (e.g. base curve radius, diameter, optical
properties, etc.), can be produced in the process and
still retaining the advantages resulting from mass
production (see above). This is possible, since in
contrast to the known manufacturing lines and
processes for mass production, prior to packaging (or
even prior to inspection) the molded soft contact
lenses are transferred to respective intermediate
buffers, with one intermediate buffer always
containing only soft contact lenses all having the
same properties. This requires that the control of the
manufacturing line necessarily must know for each mold
in the manufacturing process the properties of the
lens molded therein. This can be inputted to the
control of the manufacturing line before starting the
manufacturing process, or can be tracked by any
suitable means (e.g. with the aid of transponders), so
that the control always knows which molded lens is to
be transferred to which intermediate buffer. The
intermediate buffer may contain a preserving liquid,
e.g. water or saline, so that the soft contact lenses
can be stored therein.Fig. 1 shows a first embodiment
of an intermediate buffer as it may be used in the
method according to the invention. In this embodiment,
the intermediate buffer comprises a tube-like
container 1 which is closed at its bottom 10 and is
open at its top. A bulk of molded soft contact lenses
CL are stored in tube-like container 1 - only a few of
them are shown in Fig. 1 by way of example - all
having the same properties (i.e. base curve radius,
diameter, optical properties, etc.). In tube-like
container 1 the soft contact lenses CL can be stored
with comparatively high density (i.e. a large number
of soft contact lenses can be stored in a
comparatively small volume). As already mentioned, a
suitable amount of a preserving liquid (not shown) -
e.g. water or saline - is contained in tube-like
container 1 so as to avoid that the molded soft
contact lenses CL get dry during storage. Also, as the
soft contact lenses CL are inserted into tube-like
container 1 they are sinking downwardly and
self-orient during sinking with their convex surface
facing downwards. This simplifies the later grasping
of the soft contact lenses CL in order to transfer
them from tube-like container 1 for further
processing. Furthermore, a gripper 2 having a large
suction surface 20 is shown in Fig. 1. A "large"
suction surface in this respect is meant to describe a
surface through which suction is applied which has a
diameter of at least 20%, preferably at least 50%, and
even more preferably at least 80% of the diameter of
one of the soft contact lenses to be grasped. Upon
applying suction through "large" suction surface 20 a
plurality of soft contact lenses CL can be grasped
simultaneously by gripper 2 ("multi-lens gripper") and
can be transferred to a lens isolation unit, as will
be explained in more detail below. In Fig. 2 a
schematic overview of a first variant of the step of
transferring a plurality of contact lenses from a
second embodiment of an intermediate buffer to a lens
isolation unit is 



shown. Also shown there is a variant of the step of
transferring isolated contact lenses from the lens
isolation unit to respective inspection cuvettes. In
Fig. 2 the intermediate buffer comprises again a
tube-like container 1a, however, the diameter of
tube-like container 1a is chosen such that the soft
contact lenses CL are stored therein one above the
other. A piston 11a is movably arranged in tube-like
container 1a so as to be able to move a plurality of
soft contact lenses (a small column of soft contact
lenses, e.g. four to ten soft contact lenses) to a
position outside the container, here to a position
above the upper edge of tube-like container 1a. In
Fig. 2 only the uppermost soft contact lens CL is
shown to have been moved to such position outside
tube-like container 1a. As has already been mentioned
above, a gripper 2 having a large suction surface 20
(see Fig. 1) can be used to grasp the plurality of
soft contact lenses CL. Regardless of whetherthe
tube-like container 1 of Fig. 1 or the tube-like
container 1a of Fig. 2 is used, gripper 2 is lowered
so as to grasp a plurality of soft contact lenses CL
this action being represented through arrow T 1.
Suction is applied through suction surface 20 for that
purpose, and a plurality of soft contact lenses CL is
sucked against suction surface 20 of gripper 2. The
grasped soft contact lenses CL are then transferred to
a lens isolation unit 3, this transfer being
represented by arrows T2 and T3 (see Fig. 2). Pressure
is now applied so as to release the plurality of soft
contact lenses CL from suction surface 20 of gripper
2, the soft contact lenses thus having been
definitively transferred into lens isolation unit 3.
Gripper 2 is then returned to the position at
tube-like container 1 or 1a, respectively, where it
may grasp another plurality of soft contact lenses CL.
Lens isolation unit 3 comprises a conical container 30
in which a liquid, e.g. water, is contained. A whirled
flow of liquid is generated within container 30
causing the plurality of soft contact lenses CL in
container 30 to get separated (isolated) from one
another. The liquid can be circulated within lens
isolation unit 3, as is indicated by respective arrows
C in Fig. 2. An alternative variant of transferring
the soft contact lenses from tube-like container 1a to
lens isolation unit 3 is shown in Fig. 3. Here,
tube-like container 1a is connected to an inlet which
is provided at the bottom of conical container 30 of
lens isolation unit 3. Also, a conical sieve 3 1 is
arranged near the lower end of conical container 30.
Again, a whirled flow of liquid is generated within
conical container 30. The opening and closing of the
inlet of conical container 30 can be performed by a
suitable valve (not shown in Fig. 3) as it is
well-known in the art. Tube-like container 1a
containing the soft contact lenses CL is connected to
the inlet and the movable piston 11a is moved upwards
so as to move a plurality of soft contact lenses CL
into the whirled liquid flow within conical container
30. The soft contact lenses CL that have thus been
transferred to conical container 30 and get separated
(isolated) from one another through exposure to the
whirled flow of liquid, as this is also the case when
the lenses have been transferred to conical container
30 with the aid of a gripper (see above). A nozzle
ring 32 to which nozzles 320 are connected is arranged
at the upper end of conical container 30. The liquid -
e.g. water - is sprayed through nozzles 320 into
container 30, and at the lower end liquid is drained
and recirculated to nozzle ring 32 in order to be
introduced into container 30 again through nozzles 320
(see respective arrows in Fig. 3). Any impurities that
may have been introduced into the liquid are retained
by sieve 3 1. Finally, in Fig. 3 agripper 4 having a
small suction surface is shown above conical container
30, which is described in more detail below. The
purpose of gripper 4 (see e.g. embodiment shown in
Fig. 4 and Fig. 5) having a small suction surface 40
is to grasp only one of the isolated soft contact
lenses CL ("single-lens gripper") in lens isolation
unit and to transfer the grasped soft contact lens CL
to an inspection cuvette 5, a plurality of which may
be arranged at dedicated positions on a cuvette
support (not shown). A "small" suction surface is
meant to describe a surface through which suction is
applied which has a diameter of at most 10%,
preferably at most 5%, and even more preferably at
most 1% of the diameter of one of the lenses to be
grasped. Upon applying suction through "small" suction
surface 40 only one single soft contact lens CL can be
grasped by gripper 4, since once the openings 400 in
"small" suction surface 40 are closed by a soft
contact lens it is not possible that suction is
applied through other openings in the suction surface
40 because the grasped contact lens covers all
openings 400 in suction surface 40 due to the "small"
dimensions of suction surface 40 relative to the
grasped soft contact lens CL. While four suction
openings 400 are shown in Fig. 5, also less than four
openings may be provided in suction surface 40, e.g.
one single opening. Returning now to Fig. 2, once the
soft contact lenses CL have been transferred to lens
isolation unit 3 and have been isolated in the whirled
flow of liquid in conical container 30 of lens
isolation unit 3, gripper 4 having the small suction
surface 40 is lowered into the liquid contained in
conical container 30, as this is represented through
arrow T4 in Fig. 2. Suction is applied through
openings 400 in suction surface 40 and gripper 4 is
moved through conical container 30, as this is
represented through arrow T5 in Fig. 2. Once an
isolated soft contact lens CL has been sucked against
suction surface 40 and covers openings 400 of suction
surface 40, gripper 4 is moved upwards as this is
represented through arrow T6 in Fig. 2. Gripper 4 with
the attached soft contact lens CL is then moved to an
inspection cuvette 5, as this is represented through
arrows T7 and T8. Once gripper 4 has reached the
position of inspection cuvette 5, pressure is applied
through the openings 400 in suction surface 40 of
gripper 4 so as to release the soft contact lens CL
from gripper 4 thus transferring it to inspection
cuvette 5. Gripper 4 is then returned to isolation
unit 3 in order to grasp the next soft contact lens CL
and transfer it to the next inspection cuvette 5.
Inspection cuvette 5 and the way it works is known
perse and is described, for example, in WO 03/16855.
Cuvette 5 contains liquid, e.g. water, and once soft
contact lens CL is released from gripper 4 and
hasentered the liquid contained in cuvette 5, it
starts to sink in the liquid thereby orienting itself
with the convex surface facing downwards, as this is
shown in Fig. 2. Fig. 6 shows an embodiment of a lens
cleaning unit that may be arranged at the inlet of the
intermediate buffer, for example at the inlet of
tube-like container 1 (see Fig. 1). Lens cleaning unit
6 looks somehow similar to lens isolation unit 3 (see
Fig. 3). Lens isolation unit 6 comprises a conical
container 60 in which a liquid, e.g. water, is
contained. The liquid can be circulated within lens
cleaning unit 6, as is indicated by respective arrows
C in Fig. 6. Liquid, e.g. water, is introduced into
conical container 60 through a nozzle ring 62 to which
nozzles 620 are connected, and at the lower end liquid
is drained and recirculated to nozzle ring 62 in order
to be introduced into container 60 again through
nozzles 620 (see respective arrows in Fig. 6). Any
impurities that may have been introduced into the
liquid are retained by sieve 6 1. A soft contact lens
manufactured in a high volume manufacturing line is
transferred to lens cleaning unit 6, e.g. by means of
a gripper 7. Gripper 7 may be embodied as a tweezers
gripper or may be a suction-type gripper. In order to
assist the transfer of soft contact lens CL from
gripper 7 to container 60, the nozzles 620 of nozzle
ring 62 can be used to direct a 



water jet to the respective soft contact lens CL
adhering to gripper 7. For that purpose, gripper 7 can
be moved to a suitable position. Once soft contact
lens CL has been inserted into conical container 60,
any residual prepolymer that may adhere to the soft
contact lens is washed away in cleaning unit 6.
Generation of a whirled flow of water within container
6 is generated for that purpose in the same manner as
already explained above with respect to lens isolation
unit 3. Once the soft contact lens CL has been cleaned
the introduction of further liquid through nozzle ring
62 is stopped while recirculation of liquid is
continued. As a consequence, soft contact lens CL
sinks downwardly towards a valve 63. At the time the
cleaned soft contact lens CL has reached valve 63 and
only a small amount of liquid is left within container
60, the recirculation flow is stopped and valve 63 is
opened so that the remaining small amount of liquid is
drained through valve 63 and draws soft contact lens
CL through the open valve 63 through e.g. into
tube-like container 1 shown in Fig. 1, which is then
arranged beneath the container 60 of lens cleaning
unit 6.From the above discussion of the working
principle of the process, it is clear that in a cyclic
process gripper 4 having the small suction surface 40
must be able to always grasp one soft contact lens CL
from container 30 of lens isolation unit within one
clock cycle so as to be able to always transport one
soft contact lens CL within one clock cycle to the
inspection station (or, if so desired, to the
packaging station). In order to make that sure, it is
advantageous that a sufficient number of soft contact
lenses CL (e.g. at least three lenses) is always
present in container 30 of lens isolation unit 3.
Although it has been described in the embodiments,
that a plurality of contact lenses CL is
simultaneously transferred from the intermediate
buffer to the lens isolation unit, this is not
mandatory. It is also conceivable that the soft
contact lenses be transferred one after the other,
e.g. with the aid of a gripper having a small suction
surface, similar to gripper 4. In this case, the
liquid jet ejected from nozzles 320 of nozzle ring 32
may in particular assist in the release of the soft
contact lens CL from the small suction surface of the
gripper, as described above. Also, it is conceivable
that the contact lenses are cleaned or extracted
during the time they are stored in the intermediate
buffer. For example, once a bulk of manufactured
contact lenses has been transferred into the
intermediate buffer, e.g. into tube-like container 1,
bottom 10 may comprise a sieve for retaining the
contact lenses within tube-like container 1 and a
valve, so that the valve can be opened thus draining
the liquid from tube-like container 1. The valve can
then be closed again, and a cleaning or extraction
liquid can be filled into tube-like container. The
lenses are then stored in tube-like container 1 for a
predetermined time interval so as to complete cleaning
or extraction at least to a predefined extent.Claims
1. A method for manufacturing ophthalmic lenses, e.g.
contact lenses, in particular soft contact lenses,
comprising the steps of molding in a high volume
manufacturing process a plurality of lenses (CL)
having different properties transferring the
respective molded lenses (CL) that have the same
properties to a respective intermediate buffer (1;1a)
so as to store therein a bulk of lenses (CL) having
the same properties. 2. A method according to claim 1,
further comprising the steps of - taking from the bulk
of lenses (CL) stored in one of the intermediate
buffers ( 1 ;1a) a plurality of lenses (CL) having the
same properties transferring the plurality of lenses
(CL) to a lens isolation unit (3) isolating the lenses
(CL) in the lens isolation unit (3) and - grasping an
isolated lens (CL) and taking it from the lens
isolation unit (3) for further processing. 3. A method
according to claim 2, further comprising the step of -
inspecting the lens taken from the lens isolation unit
(3). 4. A method according to claim 3, further
comprising the steps of - placing the inspected lens
(CL) into a lens container for a single lens if the
inspected lens has been found to be acceptable, and
sealing the container. 5. A method according to claim
4, further comprising the steps of providing a
plurality of lens containers arranged in a row, -
placing a lens into each of the lens containers of the
row, - placing a foil on top of the lens containers,
the foil extending over all containers arranged in the
row, and sealing the foil to the containers.6. A
method according to any one of the preceding claims,
further comprising the step of cleaning the lenses in
the intermediate buffer. 7. A method according to any
one of the preceding claims, further comprising
extracting the lenses in the intermediate buffer. 8. A
method according to any one of the preceding claims,
wherein the method comprises manufacturing in the high
volume manufacturing process a plurality of lenses of
more than five different types with each type having
properties different from another type. 9. A method
for packaging of ophthalmic lenses, e.g. contact
lenses, in particular soft contact lenses, comprising
the steps of: - taking one or more lenses (CL) from an
intermediate buffer ( 1 ;1a) containing a bulk of
lenses (CL) stored therein, each of the lenses (CL) of
the bulk being manufactured in a high volume
manufacturing process and having the same properties,
- transferring the one or more lenses (CL) to one or
more lens containers for a single lens and placing one
single lens (CL) in each lens container, and sealing
the container. 10. A method according to claim 9,
comprising the steps of: - simultaneously grasping a
plurality of lenses (CL) and transferring the grasped
lenses (CL) to a lens isolation unit (3) isolating the
lenses (CL) in the lens isolation unit (3) grasping an
isolated lens (CL) and taking it from the lens
isolation unit (3). 11. A method according to claim 9
or 10, further comprising the step of inspecting the
lens prior to placing it into the lens container. 12.
A method according to any one of claims 9 to 11,
further comprising the steps of - providing a
plurality of lens containers arranged in a row,
placing a lens into each of the lens containers of the
row, placing a foil on top of the lens containers, the
foil extending over all containers arranged in the
row, and sealing the foil to the containers. 


