
ORGANIC COMPOUNDS The present invention relates to
organic compounds, their preparation and their use as
pharmaceuticals. In a first aspect, the present
invention provides compounds of formula I : or a salt
or solvate thereof, wherein: R1 and R2 are each
independently selected from hydrogen, C1-C6 alkyl,
C3-C8 cycloalkyl, C1-C3 alkyl-C3-C8 cycloalkyl, C1-C3
alkyl-C 1-C6 alkoxy and (CH2)m heterocyclyl; or R1 and
R2, together with the nitrogen atom to which they are
attached form a 5- or 6- membered nitrogen-containing
heterocyclic group; m is independently selected from
0, 1 and 2; Y is selected from hydrogen, -OC 1-C6
alkyl, -OC3-C8 cycloalkyl, -OC 1-C3 alkyl-C 3-C8
cycloalkyl, -0(CH 2)a aryl, -O(CH 2)b heteroaryl,
-C(O)C 1-C6 alkyl, -C(O)C 3-C8 cycloalkyl, C(O)C 1-C3
alkyl-C 3-C8 cycloalkyl, -C(O)aryl, -C(O)heteroaryl
and NR3R4, where the ring systems are each optionally
substituted by one or more substituents selected from
List X; R3 is selected from hydrogen, C1-C6 alkyl,
C3-C8 cycloalkyl and C1-C3 alkyl-C 3-C8 cycloalkyl; R4
is selected from hydrogen, C1-C6 alkyl, aryl and
heteroaryl, where the alkyl group is optionally
substituted by halo, OH and C1-C3 alkoxy, and the aryl
and heteroaryl groups are each optionally substituted
by one or more substituents selected from List X; a
and b are each independently O, 1, 2 or 3;A is N or
CR5; R5 is selected from hydrogen, C1-C6 alkyl, C1-C6
haloalkyl, C3-C8 cycloalkyl, C1-C3 alkyl- C3-C8
cycloalkyl, C3-C8 cycloalkenyl, aryl, heterocyclyl and
a group -Q-Z, where the alkyl groups and the ring
systems are each optionally substituted by one or more
substituents selected from list X; Q is -0-(CH 2)n- or
-N(R 6)-(CH 2)O-; Z is C3-C8 cycloalkyl, C3-C8
cycloalkenyl, aryl or heterocyclyl, where the ring
systems are each optionally substituted by one or more
substituents selected from list X; R6 is hydrogen,
C1-C6 alkyl, C3-C8 cycloalkyl or C1-C3 alkyl-C 3-C8
cycloalkyl; n and o are each independently 0, 1 or 2;
Ar' is aryl or heteroaryl, where each of the aryl and
heteroaryl groups are optionally substituted by one or
more substituents selected from List X; List X is
represented by hydroxyl, halo, cyano, nitro,
C1-C6-alkyl, C2-C6-alkenyl, C2-C6- alkynyl, C3-C8
cycloalkyl, C1-C3 alkyl-C 3-C8 cycloalkyl, -OC
1-C6-alkyl, -OC 2-C -alkenyl, - OC2-C6-alkynyl, -OC
3-C8 cycloalkyl, -OC1-C3 alkyl-C 3-C8 cycloalkyl, -(O)
P-(C1-C4 - alkylene)-R 7, -C(O)H, C(O)OH, C(O)C
1-C6-alkyl, C(O)C 3-C8 cycloalkyl, C(O)C 1-C3 alkyl-
C3-C8 cycloalkyl, C(O)heterocyclyl, C(O)aryl, C(O)OC
1-C6-alkyl, C(O)OC 3-C8 cycloalkyl, C(O)OC 1-C3
alkyl-C 3-C8 cycloalkyl, NR8R9, C(O)NR 10R11,
(CH2)ZNR13SO2R14, -SC1-C6- alkyl, -S(O)C 1-C6-alkyl,
SO2R15, oxo, heterocyclyl and aryl, where each of the
hydrocarbon groups are optionally substituted by one
or more halogen, hydroxyl, -OC 1-C6-alkyl, phenyl,
NR16R17 or cyano substituents, and where the aryl and
heterocyclyl groups are each optionally substituted by
one or more groups selected from hydroxyl, cyano,
nitro, C1-C6-alkyl, C1-C6-haloalkyl, C1-C6-alkenyl,
C1-C6-alkynyl, -OC 1-C6-alkyl, -OC 2-C6- alkenyl, -OC
2-C6-alkynyl, halogen, C(O)OH, C(O)C 1-C6-alkyl,
C(O)OC 1-C6-alkyl, NR18R19, C(O)NR 20R21, NR22C(O)C
1-C6-alkyl, NR23SO2R24, -SC1-C6-alkyl, -S(O)C 1-C6-
alkyl, SO2R25;R7 represents nitro,
C1-C6-alkylcarbonyl, carboxy, C1-C6-alkoxycarbonyl,
C1-C6-thioalkyl, C1-C6-alkylsulfinyl,
C1-C6-alkylsulfonyl, aminosulfonyl,
C1-C6-alkylaminosulfonyl, di-C 1-
C6-alkylaminosulfonyl, aryl, a C-linked 5- 6 membered
heteroaryl group or a C- or Nlinked 5- 6 membered
non-aromatic heterocyclyl group, where the ring
systems are each optionally substituted by one or more
hydroxyl, cyano, nitro, C1-C6-alkyl, C1-C6-alkenyl,
C1-C6-alkynyl, C1-C6-alkoxy,C 1-C6-alkenyloxy,
C1-C6-alkynyloxy, halogen, C1-C6- alkylcarbonyl,
carboxy, C1-C6-alkoxycarbonyl, amino,
C1-C6-alkylaminocarbonyl, di-C 1-
C6-alkylaminocarbonyl, C1-C6-alkylcarbonylamino,
C1-C6-alkylcarbonyl( C1-C6- alkyl)amino,
C1-C6-alkylsulfonylamino, C1-C6-alkylsulfonyl(C
1-C6-alkyl)amino, C1-C6- thioalkyl,
C1-C6-alkylsulfinyl, C1-C6-alkylsulfonyl,
aminosulfonyl, C1-C6- alkylaminosulfonyl or di-C
1-C6-alkylaminosulfonyl groups, where each of the
hydrocarbon groups are each optionally substituted by
one or more halogen, hydroxyl, C1-C6-alkoxy, amino or
cyano substituents; p is 0 or 1; z is 0, 1 or 2; R8,
R10, R12, R13, R16, R17, R18, R19, R20, R21, R22 and
R23 are each independently selected from hydrogen,
C1-C6 alkyl, C3-C8 cycloalkyl and C1-C3 alkyl-C 3-C8
cycloalkyl; R9 and R11 are each independently selected
from H, C1-C6 alkyl, C3-C6 cycloalkyl, C1-C3 alkyl-C
3-C6 cycloalkyl, C1-C3 alkyl-aryl, C1-C3
alkyl-heterocyclyl, aryl, heterocyclyl, C(O)C1-C6
alkyl, C(O)C 3-C8 cycloalkyl, C(O)C 1-C3 alkyl-C 3-C8
cycloalkyl, C(O)aryl, C(O)heterocyclyl and C1-C3
alkyl-OC 1-C3 alkyl, wherein the cycloalkyl ring is
optionally substituted by one or more substituents
selected from OH and NH2 R14, R15, R24 and R25 are
each independently selected from C1-C6 alkyl, C3-C8
cycloalkyl, C1-C3 alkyl-C 3-C8 cycloalkyl, aryl,
NR26R27 and heterocyclyl, where each of the alkyl and
cycloalkyl groups are optionally substituted by one or
more halogen, hydroxyl, -OC1-C6- alkyl, phenyl, amino
or cyano substituents, and where the aryl and
heterocyclyl groups are each optionally substituted by
one or more groups selected from hydroxyl, amino,
cyano, nitro, C1-C6-alkyl, C1-C6-haloalkyl,
-OC1-C6-alkyl, halogen, C(O)OH, C(O)C 1-C6-alkyl and
C(O)O C1-C6-alkyl;R26 is hydrogen or C1-C6 alkyl; R27
is selected from hydrogen, C1-C6 alkyl, C3-C8
cycloalkyl, C1-C3 alkyl-C 3-C8 cycloalkyl, C(O)C 1-C6
alkyl, aryl, heterocyclyl, C1-C3 alkyl-aryl and C1-C3
alkyl-heterocyclyl, where 



each of the alkyl and cycloalkyl groups are optionally
substituted by one or more halogen, hydroxyl, -OC
1-C6-alkyl, phenyl, amino or cyano substituents, and
where the aryl and heterocyclyl groups are each
optionally substituted by one or more groups selected
from hydroxyl, amino, cyano, nitro, C1-C6-alkyl,
C1-C6-haloalkyl, -OC 1-C6-alkyl, halogen, C(O)OH,
C(O)C 1-C6-alkyl and C(O)OC 1-C6-alkyl; Heterocyclyl
is a 5 to 10 membered saturated, partially saturated
or aromatic heterocyclic group containing at least one
heteroatom selected from N, O and S, and is optionally
substituted by one or more groups selected from
hydroxyl, cyano, nitro, C1-C6-alkyl, C1- Cs-haloalkyl,
C1-C6-alkenyl, C1-C6-alkynyl, -OC 1-C6-alkyl, -OC
2-C6-alkenyl, -OC 2-C6- alkynyl, halogen, C(O)OH,
C(O)C 1-C6-alkyl, C(O)OC 1-C6-alkyl, NR28R29, C(O)NR
30R31, NR32C(O)C 1-C6-alkyl, NR33SO2R34,
-SC1-C6-alkyl, -S(O)C 1-C6-alkyl, SO2R35; R28, R29,
R30, R31, R32 and R33 are each independently selected
from hydrogen, C1-C6 alkyl, C3-C8 cycloalkyl and C1-C3
alkyl-C 3-C8 cycloalkyl; and R34 and R35 are each
independently selected from C1-C6 alkyl, C3-C8
cycloalkyl, C1-C3 alkyl-C3-C8 cycloalkyl, aryl,
NR26R27 and a 5 to 10 membered heterocyclic group,
where the heterocyclic group contains at least one
heteroatom selected from N, O and S and where each of
the alkyl and cycloalkyl groups are optionally
substituted by one or more halogen, hydroxyl, -OC
1-C6-alkyl, phenyl, amino or cyano substituents, and
where the aryl and heterocyclic groups are each
optionally substituted by one or more groups selected
from hydroxyl, amino, cyano, nitro, C1-C6-alkyl,
C1-C6-haloalkyl, -OC 1-C6-alkyl, halogen, C(O)OH,
C(O)C 1-C6-alkyl and C(O)OC 1-C6-alkyl, provided that
when Y is a ketone group, then Ar' is not a phenyl
group substituted in the 3-position by a benzyl
substituted amide group. 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 includemethoxy, ethoxy, n-propoxy,
i-propoxy, n-butoxy, i-butoxy, 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. In the
absence of any indication to the contrary, "alkyl"
represents C1-C6 alkyl, "alkenyl" represents C2-C6
alkenyl, "alkynyl" represents C2-C6 alkynyl and
"cycloalkyl" represents C3-C8 cycloalkyl. "Halogen" or
"halo" may be fluorine, chlorine, bromine or iodine.
Reference to a 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 haloalkyl group. For example, where the
substituent is fluoro, common haloalkyl groups are
trifluoroalkyl, 2,2,2-trifluoroethyl or 2,2,2,
1,1-pentafluoroethyl groups. "C1-C6-haloalkyl" refers
to an alkyl group substituted by up to seven halogen
groups, preferably fluoro groups. For example, where
the substituent is fluoro, common haloalkyl groups are
trifluoroalkyl, 2,2,2-trifluoroethyl or 2,2,2,1,
1-pentafluoroethyl groups. "amino" includes the
unsubstituted -NH 2 group, the -N(H)C 1-C6 group and
the -N(C 1- Cs)2 group. That is to say, the term
"amino" encompasses both the monoalkyl- and
dialkyl-substituted amino derivatives. "cycloalkyl"
denotes a hydrocarbon ring having the requisite number
of carbon atoms, for example cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.
"carbocyclic group" denotes a saturated, partially
saturated or aromatic hydrocarbon ring having the
requisite number of carbon atoms. The term "aryl" or
"Cs-Ci4 aryl" refers to an aromatic carbocyclic group
comprising one to three rings. Examples include
phenyl, naphthyl, anthracyl and phenanthryl. The term
"heterocyclic" "heterocyclic group" or derivatives
thereof refers to a 5 to 10 membered saturated,
partially unsaturated or aromatic ring comprising one
or more O, N or S heteroatoms. 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, diazepinyl and heteroaryl groups (see
below). The heterocyclic or heterocyclyl groups are
typically bonded via a ring carbon atom. However,
where the heterocyclic or heterocyclyl group contains
a nitrogen heteroatom, the group may be bonded via a
ring carbon atom or a ring nitrogen atom as
appropriate. For example, piperidine, piperazine and
morpholine groups may be bound via the carbon or one
of the ring nitrogen atoms. The term "heteroaryl" or
"heteroaryl group" refers to an aromatic heterocyclic
group. Examples of monocyclic heteroaryl groups
include pyridyl, thienyl, furanyl, pyrrolyl,
pyrazolyl, imidazoyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl and
tetrazolyl. Examples of bicyclic heteroaryl groups
include indolyl, benzofuranyl, quinolyl, isoquinolyl
and indazolyl. 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 optional features of
a compound of formula (I) may be incorporated into the
definition of formula (I) and combined in any number
of ways. Thus, the skilled person will appreciate that
combinations of the various suitable or optional
features set out hereinbelow as embodiments of the
invention are within the scope of the invention. In an
embodiment of the invention defined above, A is N. In
a further embodiment of the invention defined anywhere
above, Ar' is phenyl or a 5- or 6-membered
nitrogen-containing heteroaryl, where each of the
phenyl and heteroaryl 



groups are optionally substituted by one or more
substituents selected from List X. In a yet further
embodiment of the invention as defined anywhere above,
Ar' is a groupwherein E is N or CRe Ra is selected
from H, halo, C1-C6 alkyl, C1-C6 haloalkyl, OC1-C6
alkyl and OC1-C6 haloalkyl; Rb is selected from H,
NR40R41, halo, C1-C6 alkyl, C1-C6 haloalkyl, OC1-C6
alkyl and OH Rc is selected from H, halo, C1-C6 alkyl,
C1-C6 haloalkyl, NR42R43, C(O)H, C(O)OH, C(O)C 1-C6
alkyl, C(O)C 3-C8 cycloalkyl, C(O)C 1-C3 alkyl-C 3-C8
cycloalkyl, C(O)OC 1-C6 alkyl, C(O)OC 3-C8 cycloalkyl,
C(O)OC 1-C3 alkyl-C 3-C8 cycloalkyl, C(O)NR 42R43,
C(O)heterocyclyl, C(O)aryl, NR44C(O)C 3-C8 alkyl,
NR44C(O)C 3-C8 cycloalkyl, NR44C(O)aryl,
NR44C(O)heterocyclyl, (CH2)cNR44S(O)2R45,
(CH2)cS(O)2R45, heterocyclyl and aryl; or Rb and Rc,
together with the carbon atoms to which they are
attached form a 5- or 6- membered carbocyclic or
heterocyclic group fused to the ring system, where the
carbocyclic and heterocyclic groups are optionally
substituted by one or more substituents selected from
oxo, C(O)C 1-C3 alkyl and C1-C6 alkyl; Rd is selected
from H, C1-C6 alkyl and OC1-C6 alkyl; or Rc and Rd,
together with the carbon atoms to which they are
attached form a 5- or 6- membered carbocyclic or
heterocyclic group fused to the ring system, where the
carbocyclic and heterocyclic groups are optionally
substituted by one or more substituents selected from
oxo, C(O)C 1-C3 alkyl and C1-C6 alkyl; Re is selected
from H, C1-C3 alkyl, C1-C3 haloalkyl and halo; R40,
R42 and R44 are each independently selected from H and
C1-C6 alkyl;R41 and R43 are each independently
selected from H, C1-C6 alkyl, C3-C8 cycloalkyl, C1-C3
alkyl-C3-C6 cycloalkyl, C1-C3 alkyl-aryl, C1-C3
alkyl-heterocyclyl, aryl, heterocyclyl, C(O)C1-C6
alkyl and C1-C3 alkyl-OCi-C3 alkyl, wherein the
cycloalkyl ring is optionally substituted by one or
more substituents selected from OH and NH2; R45 is
selected from C1-C6 alkyl, C3-C6 cycloalkyl, C1-C3
alkyl-C3-C6 cycloalkyl, NR42R43, aryl and
heterocyclyl; c is O, 1 or 2; and heterocyclyl is a 5-
to 7-membered nitrogen-containing heterocyclic group
which is optionally substituted by one or more groups
selected from OH, C1-C3 alkyl, C3-C8 cycloalkyl, C1-C3
alkyl-C3-C8 cycloalkyl and C1-C3 hydroxyalkyl. In a
further embodiment, Rc is SO2R45, wherein R45 is -NHR
43 or heterocyclyl, suitably an N-bonded heterocyclic
group. In an embodiment of the invention as defined
anywhere above, Y is selected from -C(O)C 1- C6 alkyl,
-C(O)C 3-C8 cycloalkyl, -C(O)CrC 3 alkyl-C3-C8
cycloalkyl, -C(O)aryl and -C(O)heteroaryl, where the
ring systems are each optionally substituted by one or
more substituents selected from List X. In a yet
further embodiment of the invention, Y is selected
from -C(O)aryl and -C(O)heteroaryl, where the ring
systems are each optionally substituted by one or more
substituents selected from List X. Suitably, the aryl
group is phenyl and the heteroaryl group is selected
from 5- and 6-membered nitrogen-containing
heteroaromatic groups. A suitable individual compound
of the invention is selected from:
[3-Amino-6-(6-amino-5-trifluoromethyl-pyridin-3-yl)-py
razin-2-yl]-pyridiny-3-ylmethanone,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
pyrazin-2-yl}-pyridin-3-ylmethanone,
N-{5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2-
chloro-pyridin-3-yl}- benzenesulfonamide,
[3-Amino-6-(3-methznesulfonyl-phenyl)-pyrazin-2-yl]-py
ridin-3-yl-methanone,{3-Amino-6-[3-(pyrrolidine-l-sulf
onyl)-phenyl]-pyrazin-2-yl}-pyridin-3-yl-methanone,
[3-Amino-6-(4-chloro-3-methyl-phenyl)-pyrazin-2-yl]-py
ridin-3-yl-methanone, N'-
{3-[5-amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-phen
yl}-N,N-dimethyl- sulfamide,
[3-Amino-6-(5-methanesulfonyl-pyridin-3-yl)-pyrazin-2-
yl]-pyridin-3-yl-methanone,
[3-Amino-6-(3-chloro-5-methyl-phenyl)-pyrazin-2-yl]-py
ridin-3-yl-methanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-cyc
lopropyl-benzenesulfonamide,
[3-Amino-6-(3,4-dichloro-phenyl)pyrazin-2-yl]-pyridin-
3-yl-methanone, Cyclopropanesulfonic acid
{3-[5-amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-4-me
thylphenyl}- amide,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2-chl
oro-N-phenyl-benzenesulfonamide,
[3-Amino-6-(4-chloro-3-trifluoromethyl-phenyl)-pyrazin
-2-yl]-pyridin-3-yl-methanone,
[3-Amino-6-(3-chloro-phenyl)-pyrazin-2-yl]-pyridin-3-y
l-methanone,
[3-Amino-6-(3-amino-4-chloro-phenyl)-pyrazin-2-yl]-pyr
idin-3-yl-methanone,
{3-Amino-6-[4-methoxy-3-morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-pyridin-3-ylmethanone,
[3-Amino-6-(6-chloro-pyridin-3-yl)-pyrazin-2-yl]-pyrid
in-3-yl-methanone,
l-{3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-ph
enyl}-ethanone,
[3-amino-6-(5-triflouoromethyl-pyridin-3-yl)-pyrazin-2
-yl]-pyridin-3-yl-methanone,
[3-Amino-6-(3-furan-2-yl-phenyl-pyrazin-2-yl]-pyridin-
3-yl-methanone,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazine-2-yl]-2-ch
loro-N, N-dimethyl-benzamide,
[3-Amino-6-(2-chloro-pyridin-4-yl)-pyrazin-2-yl]-pyrid
in-3-yl-methanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-ben
zyl-4-methyl-benzene sulphonamide,
[3-Amino-6-(l-benzyl-lH-pyrazol-4-yl)-pyrazin-2-yl]-py
rdin-3-yl-methanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-4-flu
oro-N-methyl-benzamide,
[3-Amino-6-(6-hydroxy-pyridin-3-yl)-pyrazin-2-yl]-pyri
din-3-yl-methanone,
{3-Amino-6-[5-morpholine-4-carbonyl)-pyridin-3-yl]-pyr
azin-2-yl}-pyridin-3-yl-methanone,
[3-Amino-6-(3-pyrazol-lyl-phenyl)-pyrazin-2-yl]-pyridi
n-3-yl-methanone,
[3-Amino-6-(3-morpholin-4-yl-phenyl)-pyrazin-2-yl]-pyr
idin-3-yl-methanone,
[3-Amino-6-(4-methoxy-pyridin-3-yl)-pyrazin-2-yl]-pyri
din-3-yl-methanone, 



[3-Amino-6-(2-methoxy-pyridin-4-yl
)-pyrazin-2-yl]-pyridin-3-yl-methanone,
N-{3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-be
nzyl}-methansulfonamide,
[3-Amino-6-(lH-pyrazol-4-yl)-pyrazin-2-yl]-pyridin-3-y
l-methanone,
(3-Amino-6-benzo[l,3]dioxol-5-yl-pyrazin-2-yl)-pyridin
-3-yl-methanone,
[3-Amino-6-(2-trifluoromethoxy-phenyl)-pyrazin-2-yl]-p
yridin-3-yl-methanone,{3-Amino-6-[3-morpholine-4-carbo
nyl)-phenyl]-pyrazin-2-yl}-pyridin-3-yl-methanone,
{3-Amino-6-[4-fluoro-3-(morpholine-4-carbonyl)-phenyl]
-pyrazin-2-yl}-pyridin-3-ylmethanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-4-flu
oro-N-isopropyl-benzamide,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-(4-chloro-phenyl)- methanone,
{3-Amino-5-methyl-6-[2-methyl-5-(morpholine-4-sulfonyl
)-phenyl]-pyrazin-2-yl}-phenylmethanone,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-phenyl-methanone,
3-(5-Amino-6-benzoyl-pyrazin-2-yl)-N-cyclopropyl-benze
nesulfonamide,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-(3,5-difluorophenyl)- methanone,
{3-Amino-6-[3-(morpholine-4-fulxonyl)-[phenyl]-pyrazin
-2-yl}-(4-fluoro-phenyl)- methanone,
{3-(2-methoxy-ethylamino)-6-[3-morpholine-4-sulfonyl)-
phenyl]-pyrazin-2-yl}-pyridin-3-ylmethanone,
[3-Amino-6-(lH-indol-5-yl)-pyrazin-2-yl]-pyridin-3-yl-
methanone, [3-Amino-6-(6-amino-pyridin-3 -yl
)-pyrazin-2-yl]-pyridin-3-yl-methanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-benzo
ic acid,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-benza
ldehyde,
[3-Amino-6-(3-amino-phenyl)-pyrazin-2-yl]-pyridin-3-yl
-methanone,
[3-Amino-6-(lH-indol-6-yl)-pyrazin-2-yl]-pyridin-3-yl-
methanone,
N-{3-[5-(2-Methoxy-ethylamino)-6-(pyridine-3-carbonyl)
-pyrazin-2-yl]phenyl}-acetamide,
N-{3-[5-Isopropylamino-6-(pyridine-3-carbonyl)-pyrazin
-2-yl]phenyl}acetamide,
N-Cyclopropyl-3-[5-morpholin-4-yl-6-(pyridine-3-carbon
yl)-pyrazin-2- yl]benzenesulfonamide,
N-Cyclopropyl-3-[5-(2-methoxy-ethylamino)-6-(pyridine-
2-carbonyl)-pyrazin-2- yl]benzenesulfonamide,
N-{3-[5-Amino-6-i-trifluoromethylpyridine-3-carbonyl)p
yrazin-2-yl]phenyl}acetamide,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-(2-
methoxy-ethyl)- benzenesulfonamide,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2-chl
oro-N-(4-hydroxy-cyclohexyl)- benzene sulfonamide,
{3-Amino-6-[3-(morpholine-4-sulfonyl)-4-trifluoromethy
l-phenyl]-pyrazin-2-yl}-pyridin-3-
yl-methanone,5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazi
n-2-yl-N-cyclopropyl-2,4-difluorobenzenesulfonamide,
l-{6-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2,
3-dihydro-indol-l-yl}-ethanone,
6-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-l,3-d
ihydro-indol-2-one, {3-Amino-6-[3-
(4-methyl-piperazine- 1-sulfonyl)-5
-trifluoromethyl-phenyl] -pyrazin-2-yl}- pyridin-3
-yl-methanone,
6-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-4H-be
nzo[l,4]oxazin-3-one,
[3-Amino-6-(lH-indol-4-yl)-pyrazin-2-yl]-pyridin-3-yl-
methanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-5-tri
fluoromethyl-benzenesulfonamide,
{3-Amino-6-[3-(4-methyl-piperazine-l-sulfonyl)-4-trifl
uoromethyl-phenyl]-pyrazin-2-yl}- pyridin-3
-yl-methanone,
{3-Amino-6-[5-morpholine-4-sulfonyl)-pyridin-3-yl]-pyr
azin-2-yl}-pyridin-3-yl-methanone,
{3-Amino-6-[2,4-difluoro-5-(4-methyl-piperazine-l-sulf
onyl)-phenyl]-pyrazin-2-yl}-pyridin- 3-yl-methanone,
{3-Amino-6-[-4-chloro-3-(4-methyl-piperazine-l-sulfony
l)-phenyl]-pyrazin-2-yl}-pyridin-3- yl-methanone,
{3-Amino-6-[3-(4-cyclopropyl-piperazine-l-sulfonlyl)-p
henyl]-pyrazin-2-yl}-pyridin-3-ylmethanone,
{3-Amino-6-[3-(4-methyl-[l,4]diazepane-l-sulfonyl)-phe
nyl]-pyrazin-2-yl}pyridine-3-ylmethanone,
{3-Amino-6-[2,4-difluoro-5-(morpholine-4-sulfonyl)-phe
nyl]-pyrazin-2-yl}-pyridin-3-ylmethanone,
(3-Amino-6-{3-[4-(2-hydroxy-ethyl)-piperazine-l-sulfon
yl]-phenyl}-pyrazin-2-yl)-pyridin-3- yl-methanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-[2-
(4-methyl-piperazin-l-yl)-ethyl]- benzenesulfonamide,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-cyc
lobutyl-benzenesuflonamide,
{3-Amino-6-[3-(4-methyl-piperazine-l-sulfonyl)-phenyl]
-pyrazin-2-yl}-pyridin-3-ylmethanone,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2-chl
oro-N-cyclopropylbenzenesuflonamide,
{3-Amino-6-[4-chloro-3-(morpholine-4-sulfonyl)-
phenyl]-pyrazin-2-yl}-pyridin-3-ylmethanone,
3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-cyc
lopropylmethylbenzenesulfonamide,{3-Amino-6-[3-(4-meth
yl-piperazine-l-sulfonyl)-phenyl]-pyrazin-2-yl}-(4-chl
oro-phenyl)- methanone,
{3-amino-6-[4-chloro-3-(4-methyl-piperazine-l-sulfonyl
)-phenyl]-pyrazin-2-yl}-(4-chlorophenyl)- methanone,
{3-Amino-6-[4-chloro-3-(4-isopropyl-pierazine-l-sulfon
yl)-phenyl]-pyrazin-2-yl}-(4-chlorophenyl)- methanone,
3-[5-Amino-6-(4-fluoro-benzoyl)-pyrazin-2-yl]-N-(2-met
hoxy-ethyl)-benzenesulfonamide,
[3-Amino-6-(3,4-dichloro-phenyl)-pyrazin-2-yl]-(4-pipe
ridin-l-ylmethyl-phenyl)- methanone,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-cyclopropylmethanone,
3-[6-Amino-5-(4-tert-butyl-benzoyl)-pyridin-3-yl]-N-cy
clopropyl-benzenesulfonamide,
3-(6-Amino-5-benzoyl-pyridin-3-yl)-N-cyclopropyl-benze
nesulfonamide,
[2-Amino-5-(3-chloro5-methyl-phenyl)-pyridin-3-yl]-phe
nyl-methanone,
{2-Amino-5-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyridin-3-yl}-pyridin-3-ylmethanone, 



{2-Amino-5-[3-(4-methyl-piperazine-l-sulfonyl)-phenyl]
-pyridin-3-yl}-pyridin-2-ylmethanone,
[2-Amino-5-(3-chloro5-methyl-phenyl)-pyridin-3-yl]-phe
nyl-methanone,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-cyc
lopropylmethyl-2,4-difluorobenzenesulfonamide,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2,4-d
ifluoro-N-(2-methoxy-ethyl)- benzenesulfonamide,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-N-(2-
methoxy-ethyl)-2-trifluoromethylbenzenesulfonamide,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2,4-d
ifluoro-N-(4-hydroxy-cyclohexyl)- benzenesulfonamide,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-pyridin-3-ylmethanone O-methyl-oxime,
5-(5-Amino-6-cyclopropanecarbonyl-pyrazin-2-yl)-2,4-di
fluoro-N-(4-hydroxy-cyclohexyl)- benzenesulfonamide,
3-(5-Amino-6-cyclopropanecarbonyl-pyrazin-2-yl)-N-(2-m
ethoxy-ethyl)- benzenesulfonamide,
{3-Amino-6-[2-methyl-5-(morpholine-4-sulfonyl)-phenyl]
-pyrazin-2-yl}-pyridin-3-ylmethanone
O-(2-dimethylamino-ethyl)-oxime,3-[5-Amino-6-(pyridin-
3-yloxy)-pyrazin-2-yl]-N-cyclopropyl-benzenesulfonamid
e,
5-(5-Amino-pyrazin-2-yl)-2-chloro-N-(4-hydroxy-cyclohe
xyl)-benzenesulfonamide,
5-(5-Amino-pyrazin-2-yl)-2,4-difluoro-N-(2-methoxy-eth
yl)-benzenesulfonamide,
5-(5-Amino-pyrazin-2-yl)-N-(4-hydroxy-cyclohexyl)-2-tr
ifluoromethylbenzenesulfonamide,
{3-Amino-6-[3-(morpholine-4-sulfonyl)-phenyl]-pyrazin-
2-yl}-pyridin-3-yl-methanone,
5-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-2-chl
oro-N-(2-methoxy-ethyl)- benzenesulfonamide,
{3-(2-Methoxy-ethylamino)-6-[2-methyl-5-(morpholine-4-
sulfonyl)-phenyl]-pyrazin-2-yl}- pyridin-3
-yl-methanone,
5-[2-Methyl-5-(morpholine-4-sulfonyl)-phenyl]-N
:3*-pyridin-3-yl-pyrazine-2,3-diamine,
N-{3-[5-Amino-6-(pyridine-3-carbonyyl)-pyrazin-2-yl]-p
henyl}-methanesulfonamide,
[3-Amino-6-(5-amino-2-methyl-phenyl)-pyrazin-2-yl-meth
anone,
N-{3-[5-Amino-6-(pyridine-3-carbonyl)-pyrazin-2-yl]-4-
methyl-phenyl}-acetamide and pharmaceutically
acceptable salts thereof. Compounds of formula I that
contain a basic centre 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 inorganic acids, for
example, hydrohalic acids such as hydrofluoric acid,
hydrochloric acid, hydrobromic acid, 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,
caprylic acid, dichloroacetic acid, hippuric acid,
aliphatic hydroxy acids such as lactic acid, citric
acid, tartaric acid or malic acid, gluconic acid,
mandelic acid, dicarboxylic acids such as maleic acid
or succinic acid, adipic acid, aspartic acid, fumaric
acid, glutamic acid, malonic acid, sebacic acid,
aromatic carboxylic acids such as benzoic acid,
p-chloro-benzoic acid, nicotinic acid, diphenylacetic
acid or triphenylacetic acid, aromatic hydroxy acids
such as o-hydroxybenzoic acid, phydroxybenzoic acid,
l-hydroxynaphthalene-2-carboxylic acid or
3-hydroxynaphthalene- 2-carboxylic acid, and sulfonic
acids such as methanesulfonic acid or benzenesulfonic
acid, ethanesulfonic acid, ethane- 1,2-disulfonic
acid, 2-hydroxy-ethanesulfonic acid, (+)
camphor-10-sulfonic acid, naphthalene-2-sulfonic acid,
naphthalene-l,5-disulfonic acid or p-toluenesulfonic
acid. These salts may be prepared from compounds of
formula I by known salt-forming procedures.
Pharmaceutically acceptable solvates are generally
hydrates.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, arginine,
benethamine, benzathine, diethanolamine,
4-(2-hydroxy-ethyl)morpholine,l-(2-hydroxyethyl)pyrrol
idine, N-methyl glutamine, piperazine,
triethanol-amine or tromethamine. These salts may be
prepared from compounds of formula I by known
salt-forming procedures. Compounds of formula I that
contain acidic, e.g. carboxyl, groups may also exist
as zwitterions with the quaternary ammonium centre.
Pharmaceutically acceptable solvates in accordance
with the invention include those wherein the solvent
of crystallisation may be isotopically substituted
e.g. D2O, ds-acetone or d6-DMSO. Compounds of formula
I in free form may be converted into salt form, and
vice versa, in a conventional manner. The compounds in
free or salt form can be obtained in the form of
hydrates or solvates containing a solvent used for
crystallisation. Compounds of formula I can be
recovered from reaction mixtures and purified in a
conventional manner. Isomers, such as enantiomers, may
be obtained in a conventional manner, e.g. by
fractional crystallisation or asymmetric synthesis
from correspondingly asymmetrically substituted, e.g.
optically active, starting materials. Some compounds
of the invention contain at least one asymmetric
carbon atom and thus they exist in individual
optically active isomeric forms or as mixtures
thereof, e.g. as racemic mixtures. In cases where
additional asymmetric centres exist the present
invention also embraces both individual optically
active isomers as well as mixtures, e.g.
diastereomeric mixtures, thereof. The invention
includes all such forms, in particular the pure
isomeric forms. The different isomeric forms may be
separated or resolved one from the other by
conventional methods, 



or any given isomer may be obtained by conventional
synthetic methods or; by stereospecific or asymmetric
syntheses. Since the compounds of the invention are
intendedfor use in pharmaceutical compositions it will
readily be understood that they are each preferably
provided in substantially pure form, for example at
least 60% pure, more suitably at least 75% pure and
preferably at least 85%, especially at least 98% pure
(% are on a weight for weight basis). Impure
preparations of the compounds may be used for
preparing the more pure forms used in the
pharmaceutical compositions; these less pure
preparations of the compounds should contain at least
1 %, more suitably at least 5% and preferably from 10
to 59% of a compound of the invention. The invention
includes all pharmaceutically acceptable
isotopically-labelled compounds of formula I wherein
one or more atoms are replaced by atoms having the
same atomic number, but an atomic mass or mass number
different from the atomic mass or mass number usually
found in nature. Examples of isotopes suitable for
inclusion in the compounds of the invention include
isotopes of hydrogen e.g. 2H and 3H, carbon e.g. 11C,
13C and 14C, chlorine e.g. 36Cl, fluorine e.g. 18F,
iodine e.g. 123I and 125I, nitrogen e.g. 13N and 15N,
oxygen e.g. 15O, 17O and 18O, and sulfur e.g. 35S.
Certain isotopically-labelled compounds of formula I,
for example those incorporating a radioactive isotope,
are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium
(3H) and carbon-14 (14C) are particularly useful for
this purpose in view of their ease of incorporation
and ready means of detection. Substitution with
heavier isotopes such as deuterium (2H) may afford
certain therapeutic advantages that result from
greater metabolic stability, for example increased in
vivo half-life or reduced dosage requirements, and
hence may be preferred in some circumstances.
Substitution with positron emitting isotopes, such as
11C, 18F, 15O, and 13N can be useful in Positron
Emission Topography (PET) studies for examining
substrate receptor occupancy. Isotopically-labelled
compounds of formula I can generally be prepared by
conventional techniques known to those skilled in the
art or by processes analogous to those described in
the accompanying examples using an appropriate
isotopically-labelled reagent in place of the
non-labelled reagent previously used. Some of the
compounds of Formula I may exist in different
tautomeric forms. Tautomerism is well known to those
skilled in the art and the skilled person will readily
appreciate which groups are able to tautomerise to
form the different tautomeric forms. The invention
includes all tautomeric forms of the compounds of
Formula I.Specific suitable compounds of formula I are
described hereinafter in the Examples. The invention
provides, in another aspect, a process for preparing a
compound of formula (I). For example, compounds of
formula (I) are prepared according to Scheme 1. Scheme
1 The reaction between Al and A2 is carried out using
a suitable palladium catalyst, such as Pd(dppf)Cl2, in
a suitable solvent, such as DCM or DMF. The reaction
typically includes a base, such as sodium carbonate or
Et3N and may be carried out at elevated temperatures,
such as at reflux. As an alternative to the above
scheme, Al may be reacted with a suitable boron
compound in the presence of a catalyst in order to
form the boronic acid/boronic anhydride derivative of
Al and then reacted with Ar'-Br (A3) to form a
compound of Formula I in a two-step procedure. An
alternative method of preparing compounds of formula
(I), is shown in scheme 2. For example, compounds of
formula (I) where A, Ar', R1 and R2 are as defined
above, and Y is a ketone group represented by C(O)Y',
are prepared as shown. Scheme 2When A is N and Y is
C(O)Y', compounds of Formula Al may be formed by the
route set out in Scheme 3: Scheme 3 When A is CH and Y
is C(O)Y', compounds of Formula Al may be formed by
the route set out in Scheme 4: Scheme 4When Rl and R.2
are both hydrogen, compounds of Formula Bl may be
formed by the route set out in Scheme 5. Scheme 5
Compounds of 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 (pll qg ), which are
responsible for generating phosphorylated signalling
products. Thus, the compounds of the present invention
are useful in the treatment of disorders involving PI
3-kinase, particularly PI 3- kinase gamma isoform. The
inhibitory properties of compounds of formula I may be
demonstrated in the following test
procedures:Baculovirus expressing different fragments
of human PI 3-Kg 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-Kg are subcloned into
the BamHl and EcoRl sites of the transfer vector
pAcG2T (Pharmingen) to create a GST-PI 3-Kg lacking
the first 37 residues of PI 3-Kg. To express the
recombinant protein, Sf9 (Spodoptera frugiperda 9)
insect cells are routinely maintained at densities
between 3 X 105 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-
KgD34 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 at -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 1500Og 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 containing bound 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-100, 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 micro titre plate as a
Scintillation Proximity Assay. Each well contains 10
ml test compound in 5% dimethylsulf oxide 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 MgCl2 , 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-pll0 g ). 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% dimethylsulfoxide
(DMSO) and non-specific activity is determined by
adding 10 ml 50 mM EDTA in place of the test compound.
All compounds of the Examples herein below have ICso
values below 1 mM in the aforementioned assay. In
particular, Examples 1, 13, 28, 35, 49, 51, 67, 74, 86
and 92 have respective Pi3K (gamma) IC50 values of
0.033, 0.012, 0.373, 0.587, 0.362, 0.393, 0.431,
0.125, 0.753 and 0.030 mM. 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 allergic conditions. 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 ant i
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 eosinophilrelated 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, atopic 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 cellanaemia (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 II,
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.
Agents of the present invention may be useful in the
treatment or prevention of heart failure such as
(acute and chronic) congestive heart failure, left
ventricular dysfunction including impaired cardiac
contractility, hypertrophic cardiomyopathy, diabetic
cardiac myopathy and other types of detrimental
cardiac dysfunction and remodelling. Other diseases or
conditions which may be treated with agents of the
invention include 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 II, 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 agents of the invention may also be useful in the
treatment of visceral disorders, inflammatory bowel
disease, inflammatory bowel disorder, cystitis, e.g.
interstitial cystitis and urinary incontinence
including bladder detrusor hyper-reflexia and bladder
hypersensitivity. 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 antihistaminedrug 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 dosage 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 anti inflammatory,
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 as 



budesonide, 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
lone and pharmaceutically acceptable salts thereof
(the hydrochloride being Viozan (r) - AstraZeneca),
and PDE4 inhibitors such as Ariflo(r)
(GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A
(Napp), BAY19-8004 (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 treatmentof 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-
methylphenylJ-SH-benzocyclohepten-
-yljcarbonyljaminojphenylj-methyljtetrahydro-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). Pi3 kinase
inhibitors, e.g. those compounds of the invention, may
be combined with an angiotensin receptor blocker, e.g.
valsartan (an angiotensin receptor blocker) and
achieve greater therapeutic effect than the
administration of valsartan alone. The combination
regimen also surprisingly reduces the rate of
progression of cardiac, renal and cerebral endorgan
damage. The combination elicits enhanced
antihypertensive effects (whether malignant,
essential, reno-vascular, diabetic, isolated systolic,
or other secondary type of hypertension) and lessening
of pulse pressure. The combination is also effective
in treating supraventricular and ventricular
arrhythmias, atrial fibrillation, atrial flutter or
detrimental vascular remodeling. It can further be
shown that the combination is beneficial in the
treatment and prevention of myocardial infarction and
its sequelae, and is useful in treating
atherosclerosis, angina (whether stable or unstable),
renal insufficiency (diabetic and nondiabetic),
peripheral vascular disease, cognitive dysfunction,
and stroke. Furthermore, the improvement in
endothelial function with the combination therapy
provides benefit in diseases in which normal
endothelial function is disrupted such as heart
failure, angina pectoris and diabetes. Furthermore,
the combination may be used for the treatment or
prevention of primary and secondary pulmonary
hypertension, renal failure conditions, such as
diabetic nephropathy, glomerulonephritis, scleroderma,
glomerular sclerosis, proteinuria of primary renal
disease, and also renal vascular hypertension,
diabetic retinopathy, the management of other vascular
disorders, such as migraine, peripheralvascular
disease, Raynaud's disease, luminal hyperplasia,
cognitive dysfunction (such as Alzheimer's), glaucoma
and stroke. Agents of the invention may also be useful
in the treatment of diseases or disorders mediated by
lymphocytes interactions, e.g. in transplantation,
such as acute or chronic rejection of cell, tissue or
organ allo- or xenografts or delayed graft function,
graft versus host disease, autoimmune diseases, e.g.
rheumatoid arthritis, systemic lupus erythematosus,
hashimoto's thyroidis, multiple sclerosis, myasthenia
gravis, diabetes type I or II and the disorders
associated therewith, vasculitis, pernicious anemia,
Sjoegren syndrome, uveitis, Graves ophthalmopathy,
alopecia areata and others, inflammatory diseases
optionally with underlying aberrant reactions, e.g.
inflammatory bowel disease, Crohn's disease or
ulcerative colitis, intrinsic asthma, inflammatory
lung injury, inflammatory liver injury, inflammatory
glomerular injury, atherosclerosis, osteoarthritis and
further eczematous dermatitises, seborrhoeic
dermatitis, cutaneous manifestations of
immunologicallymediated disorders, inflammatory eye
disease, myocarditis or hepatitis, gut ischemia,
traumatic shock, cancer, e.g. breast cancer, T cell
lymphomas or T cell leukemias, infectious diseases,
e.g. toxic shock (e.g. superantigen induced), septic
shock, adult respiratory distress syndrome or viral
infections, e.g. AIDS, viral hepatitis, chronic
bacterial infection, or senile dementia. Examples of
cell, tissue or solid organ transplants include e.g.
pancreatic islets, stem cells, bone marrow, corneal
tissue, neuronal tissue, heart, lung, combined
heart-lung, kidney, liver, bowel, pancreas, trachea or
oesophagus. 



Agents of the invention may be administered in
conjunction with, e.g. as an adjuvant to, other drugs
e.g. immunosuppressive or immunomodulating agents or
other ant i inflammatory agents, e.g. for the
treatment or prevention of allo- or xenograft acute or
chronic rejection or inflammatory or autoimmune
disorders. For example, the compounds of formula I may
be used in combination with a calcineurin inhibitor,
e.g. cyclosporin A or FK 506; a mTOR inhibitor, e.g.
rapamycin, 40-O-(2-hydroxyethyl)-rapamycin, CCI779,
ABT578, AP23573, biolimus-7 or biolimus-9; an
ascomycin having immuno-suppressive properties, e.g.
ABT-281 or ASM981; corticosteroids; cyclophosphamide;
azathioprene; methotrexate; leflunomide; mizoribine;
mycophenolic acid or salt; mycophenolate mofetil;
15-deoxyspergualine or an immunosuppressive homologue,
analogue or derivative thereof; a PKC inhibitor, e.g.
as disclosed in WO 02/38561 or WO 03/82859, e.g. the
compound of Example 56 or 70; a JAK3 kinase inhibitor,
e.g. N-benzyl-3,4-dihydroxy-benzylidenecyanoacetamide
a-cyano-(3,4-dihydroxy)-]N-benzylcinnamamide
(Tyrphostin AG 490),prodigiosin 25-C (PNU156804),
[4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline]
(WHI-P131),
[4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyqui
nazoline] (WHIP154),
[4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6,7-dimetho
xyquinazoline] WHI-P97, KRX-211,
3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimi
din-4-yl)-amino]- piperidin-l-yl}-3-oxo-propionitrile,
in free form or in a pharmaceutically acceptable salt
form, e.g. mono-citrate (also called CP-690,550), or a
compound as disclosed in WO 04/052359 or WO 05/066156;
a SlP receptor agonist or modulator, e.g. FTY720
optionally phosphorylated or an analog thereof, e.g.
2-amino-2-[4-(3-
benzyloxyphenylthio)-2-chlorophenyl]ethyl-l,3-propaned
iol optionally phosphorylated or
l-{4-[l-(4-cyclohexyl-3-trifluoromethyl-benzyloxyimino
)-ethyl]-2-ethyl-benzyl}-azetidine-3- carboxylic acid
or its pharmaceutically acceptable salts;
immunosuppressive monoclonal antibodies, e.g.,
monoclonal antibodies to leukocyte receptors, e.g.,
MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28, CD40, CD45,
CD52, CD58, CD80, CD86 or their ligands; other
immunomodulatory compounds, e.g. a recombinant binding
molecule having at least a portion of the
extracellular domain of CTLA4 or a mutant thereof,
e.g. an at least extracellular portion of CTLA4 or a
mutant thereof joined to a non-CTLA4 protein sequence,
e.g. CTLA4Ig (for ex. designated ATCC 68629) or a
mutant thereof, e.g. LEA29Y; adhesion molecule
inhibitors, e.g. LFA-I antagonists, ICAM-I or -3
antagonists, VCAM-4 antagonists or VLA-4 antagonists.
The agents of the invention may also be useful in the
treatment of visceral disorders, inflammatory bowel
disease, inflammatory bowel disorder, cystitis, e.g.
interstitial cystitis and urinary incontinence
including bladder detrusor hyperreflexia and bladder
hypersensitivity. The agents of the invention may also
be used in the treatment of anaemia, according to
WO2006/040318. 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
therefor. 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 atomisable formulations or dry powder
formulations. When the composition comprises an
aerosol formulation, it preferably contains, for
example, a hydrofluoroalkane (HFA) propellant such as
HFA134a 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 vehicle containing 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. A further aspect of the invention
provides a compound of Formula I as defined anywhere
above for use as a pharmaceutical.A yet further aspect
of the invention provides a compound of Formula I as
defined anywhere above for use as a pharmaceutical in
the treatment of inflammatory or allergic conditions,
in particular, the inflammatory or allergic conditions
discussed hereinabove. EXAMPLES Suitable compounds of
the present invention include compounds of formula I a
as set out 



in Table 1Package for smoking articles Description The
present invention relates to a package and to blanks
for making the package In particular, the invention
relates to a clam-shell package for smoking articles,
but is not limited thereto. As used herein, the term
"smoking article" includes smokeable products such as
cigarettes, cigars and cigarillos whether based on
tobacco, tobacco derivatives, expanded tobacco,
reconstituted tobacco or tobacco substitutes and also
heat-notburn products but is not limited thereto. The
smoking article may be provided with a filter for the
gaseous flow drawn by the smoker. Clam-shell packets
and the like are known to those skilled in the art and
are used in the cigarette industry for holding
cigarettes Such packets are generally formed from a
cardboard blank, or multiple cardboard blanks, and
generally hold ten to twenty individual cigarettes in
a predetermined arrangement A clam-shell packet
typically comprises an outer shell and an inner shell,
which are hmgedly connected such that they can rotate
relative to each other along a common edge between an
'open' position, wherein smoking articles disposed in
a smoking article receiving space defined in the inner
shell are accessible, and a 'closed' position, wherein
smoking articles disposed in a smoking article
receiving space defined in the inner shell are
inaccessible The outer shell defines a cavity which
contains the inner shell when the packet is disposed
in the closed position, such that sidewalls of the
outer shell are disposed against sidewalls of the
inner shell and a top wall and front wall of the outer
shell enclose the opening formed in the inner shell to
access the smoking article receiving space In
conventional clam-shell packets, the inner shell is
retained m the outer shell by means of the outer
surface of the sidewalls of the inner shell
frictionally engaging with the inner surface of the
sidewalls of the outer shell.However, in such a
clam-shell packet, discussed above, the sidewalls of
the inner and outer shells may not sufficiently
frictionally engage with each other to retain the
inner shell in a closed position within the outer
shell. Therefore, in an attempt to overcome this
problem, the inner shell may be retained in the outer
shell by means of a spring mechanism. One such example
of such a clam-shell packet is known from the
Applicant's own earlier international patent
application published asWO 2006/061563. This document
discloses a clam-shell packet with a spring mechanism,
the inner and outer shells being connected by a spring
member arranged so that the inner shell is urged into
the closed position within the outer shell and is also
urged into the open position, extending out of the
outer shell and, when moved, springs between an open
and closed positions under the action of the spring
member. However, a problem with such a clamshell
packet is that the spring may fail and may not be
strong enough to hold the inner shell in the outer
shell. A further disadvantage of conventional
clam-shell packets is that the inner shell is not
actually locked' in the outer shell in a fully closed
position and a user is not given any tactile or
physical indication or feedback that the inner shell
is fully received therein. Therefore, the lid is then
prone to 'yawning' or 'smiling' wherein the lid is
disposed in a partially open position. The present
invention seeks to provide a package for smoking
articles that overcomes or substantially alleviates
the problems with conventional packages referred to
above. According to the present invention, there is
provided a package for smoking articles comprising an
inner shell and an outer shell, the inner shell
defining a space for smoking articles and the outer
shell defining a cavity to receive the inner shell,
the inner and outer shells being hingedly connected
such that they pivot relative to each other from a
closed position in which the inner shell is received
in the outer shell and an open position in which the
inner shell extends from the outer shell, wherein the
outer shell includes a sidewall that overlaps a
sidewall of the inner shell whenthe inner and outer
shells are in their closed position, a recess being
formed in the sidewall of one of the inner or outer
shells and a tab extending from a corresponding
sidewall of the inner or outer shell such that, when
the inner and outer shells are in their closed
position, the tab locates in said recess.
Advantageously, the recess is formed in the sidewall
of the outer shell and the tab extends from the
sidewall of the inner shell. Preferably, the inner and
outer shells are hingedly connected to each other at
one end, the space defined by the inner shell being
accessible at an opposing end of the inner shell. The
recess may be defined by a step formed in the sidewall
of the outer shell. Conveniently, the outer shell has
a front wall and the sidewall extends from an edge of
a front wall with the recess being formed between said
step and the front wall of the outer shell.
Advantageously, the outer shell comprises an end wall
having a flap attached to a surface of the sidewall,
said step being formed by an edge of the flap and a
surface of the sidewall to which it is attached. In
one embodiment, the flap is configured so that said
edge does not extend up to the front wall, said recess
being formed between said edge and said front wall. In
a further embodiment, the flap is configured so that
said edge extends parallel to said front wall.
Preferably, the end wall extends from the front wall
along a second edge and is 



substantially perpendicular to the sidewall and the
front wall. Advantageously, the tab extends from a
sidewall of the inner shell in a direction towards the
sidewall of the outer shell.- A - In a preferred
embodiment, the sidewall of the inner shell is formed
from inner and outer overlapping layers attached to
each other. Advantageously, the tab is integral with,
and extends from, the inner layer. Preferably, a cut
out is formed in the outer layer to receive the tab
and the tab may extend from the outer layer.
Alternatively, the tab may be positioned such that it
contacts the flap and is resiliently deformed when the
inner and outer shells pivot into a closed position
prior to the tab being received in the recess. In a
preferred embodiment, the package is formed from two
blanks attached to each other. Advantageously, the
first blank comprises a pair of opposing edge cuts,
wherein the opposing edge cuts tessellate with each
other. The sidewall may be an end wall. Alternately,
the recess may be formed in the sidewall of the inner
shell and the tab may extend from the sidewall of the
outer shell. The tab may be formed on one edge cut of
the first blank and a corresponding cutout is formed
in the other edge, such that they tessellate.
Conveniently, the outer shell and inner shell are
connected by a hinge member, such that the inner shell
springs between the open position and the closed
position. Preferably, the outer shell comprises a pair
of opposing sidewalls that overlap corresponding
opposing sidewalls of the inner shell when the inner
and outer shells are in their closed, wherein each
wall has a recess formed thereon and a tab extends
from each face, such that, when the lid is closed, the
tabs locate in said recesses.According to the present
invention, there is also provided a package containing
smoking articles. Preferred embodiments of the present
invention will now be described, by way of example
only, with reference to the accompanying drawings, in
which: FIGURE 1 is a perspective view of a package for
smoking articles in accordance with an embodiment of
the present invention; FIGURE 2 is a plan view of the
blank used to form the outer frame of the package
shown in Figure 1; FIGURE 3 is a plan view of the
blank used to form the inner frame of the package
shown in Figure 1; FIGURE 4 is a plan view of the
blank used to form the outer frame of the package in
accordance with another exemplary embodiment of the
invention; FIGURE 5 is a plan view of the blank used
to form the inner frame of the package shown in Figure
4; and FIGURE 6 is a plan view of the blank used to
form the outer frame of the package in accordance with
another exemplary embodiment of the invention.
Referring to the drawings, there is shown in Figure 1
a package for smoking articles according to an
embodiment of the present invention comprising an
outer shell 1 and an inner shell 2. The outer shell 1
comprises a front wall 3, a pair of outer shell
sidewalls 5,6, a top wall 7 and a bottom wall 8. The
pair of sidewalls 5,6 oppose each other and extend
perpendicularly from the front wall 3 along parallel
edges thereof. Similarly, the top wall 7 and bottom
wall 8 oppose each other and extend perpendicularly
from the front wall 3 along the remaining two parallel
edges thereof and extend between the opposing
sidewalls 5,6. An aperture 4 is formed through the
front wall 3 extending between an external face 3a and
an internal face 3b of the front wall 3 for reasons
that will become apparent hereinafterThe inner shell 2
comprises an inner shell front wall 11, a pair of
inner shell sidewalls 12,13, an inner shell top wall
14 and an inner shell rear wall 15. The pair of inner
shell sidewalls 12,13 oppose each other and the inner
shell front and rear walls 11,15 extend between the
pair of inner shell sidewalls 12,13 along edges
thereof. The inner shell top wall 14 extends along an
upper edge 16 of the inner shell rear wall 15 between
upper edges 17,18 of the inner shell sidewalls 12,13.
An aperture is formed through the inner shell 2,
proximate to an upper end 2a of the inner shell 2
because the inner shell front wall 11 and the inner
shell top wall 14 do not extend to meet each other to
allow access to a smoking article receiving space 19
defined by the inner shell 2. The inner shell 2 is
hingedly mounted to the outer shell 1 at a lower end
20 of the inner shell 2 such that the lower end of the
inner shell rear wall 15 is connected to an edge of
the outer shell bottom wall 8 along a first hinge line
21. The outer and inner shells 1,2 are formed from a
stiff, resilient material, for example a cardboard or
plastic, such that the hinged-lid packet retains its
shape and so that the contents (not shown) are
protected. A spring member 23 communicates between the
outer and inner shells 1,2 and comprises a spring
portion 24 and a mounting flap 25. The spring portion
23 is hingedly connected to the internal face 3b of
the front wall 3 by means of the mounting flap 25
which is fixedly attached to the inner face 3b of the
front wall 3 by an adhesive. The other end of the
spring portion 24 is hingedly connected to a lower end
of the front wall 11 of the inner shell 2 at a second
hinge line 26, such that the spring member 23 biases
the outer shell 1 and the inner shell 2 towards and
away from each other, as will become apparent
hereinafter. 



In the exemplary embodiment described above, the outer
shell 1 and inner shell 2 are together formed from a
pair of blanks 30,31 as shown in Figures 2 and 3. In
Figures 2 and 3, the solid lines define cut lines and
the broken lines define fold lines. The first blank 30
is shown in Figure 2 and comprises panels pertaining
toboth inner and outer shells 1,2, namely the outer
shell front wall 3, with the outer shell top, bottom
and side walls 7,8,6 extending from the outer shell
front wall 3 along fold lines 32,33,34 respectively,
as well as inner shell rear and top walls 15,14
communicating along a fourth fold line 35. Similarly,
the second blank 3 1 is shown in Figure 3 and
comprises panels pertaining to both inner and outer
shells 1,2, in particular, the front wall 11 of the
inner shell 2. The spring member 25 is also formed
from the second blank 31, extending from the front
wall 11 of the inner shell 2 along the second hinge
line 26. The inner shell sidewalls 13 are formed from
first inner shell side flaps 36 extending from the
inner shell rear wall 15 along fold lines 37 and
second inner shell side flaps 38 extending from the
inner shell front wall 1 1 along fold lines 39. When
the package is assembled, the first inner shell side
flaps 36 extending from the inner shell rear wall 15
overlap the second inner shell side flaps 38 extending
from the inner shell front wall 11 and are fixedly
mounted thereto by means of an adhesive to form the
inner shell sidewalls 13. Inner shell mounting flaps
40 extend from the first inner shell side flaps 36
along a fold line 4 1 extending transversely to the
fold line 37 between the first inner shell side flaps
36 and the inner shell rear face 15, proximate to the
inner shell top face 14. When the package is
assembled, the inner shell top wall 14 overlaps the
inner shell top wall mounting flaps 40 and is fixedly
mounted to each flap 40 by means of an adhesive.
Similarly, upper outer shell mounting flaps 42 extend
from the top wall 7 of the outer shell 1 along a fold
line 43 extending transversely to the fold line 32
between the top wall 7 and front wall 3 of the outer
shell 1. When the package is assembled, the outer
shell sidewalls 6 overlap the respective upper outer
shell mounting flap 42 and are fixedly mounted thereto
by means of an adhesive such that a joining edge 46 is
formed and the outer shell sidewalls 6 extend
transversely from the top wall 7. Lower outer shell
mounting flaps 44 also extend from the bottom wall 8
of the outer shell along a fold line 45 extending
transversely to the fold line 33 between the bottom
wall 8 and front wall 3 of the outer shell 1. When the
package isassembled, the outer shell sidewalls 6
overlap a respective lower outer shell mounting flap
44 and are fixedly mounted thereto by means of an
adhesive. Although in the above described embodiment,
the bottom wall 8 is fixedly mounted by means of the
lower outer shell mounting flaps 44 being fixedly
mounted to the outer shell sidewalls to form a bottom
wall 8 of the outer shell 1, such that the outer and
inner shells 1,2 hinge about the hinge line 21, it
will be understood by a person skilled in the art that
the invention is not limited thereto and that the
bottom wall 8 may be fixedly mounted to the inner
shell sidewalls 13 by means of the lower outer shell
mounting flaps 44 being fixedly mounted to the inner
shell sidewalls 13 to form a bottom wall of the inner
shell 2. In this embodiment, the inner and outer
shells 2,1 hinge about the fold line 33. Retaining
flaps 48 are formed extending from a lower fold line
49 of the second inner shell side flaps 38. When the
package is assembled, a lower edge 5 1 of the second
inner shell side flap 38 is aligned with a lower edge
52 of the first inner shell side flap 36 such that the
retaining flaps 48 extend from the inner shell
sidewalls 13. The retaining flaps 48 extend inwardly
from the inner shell sidewalls 13 toward each other to
support smoking articles in the smoking article
receiving space 19, as will be explained hereinafter.
A cut-out 54 is formed in each upper outer shell
mounting flap 42 along one side thereof. Although, in
the Figures, a cut-out 54 is shown in each upper outer
shell mounting flap 42, it will be apparent that a
cut-out 54 may be formed in only one of the upper
outer shell mounting flaps 42 to communicate with a
tab 55, as will be explained hereinafter. When the
package is assembled, each cut-out 54 forms a recess
56 on the inner surface of each outer shell sidewall
6. Herein, each cut-out 54 defines a step 57 between
an edge of each cut-out 54 and the inner surface of
each outer shell sidewall 6 and each recess 56 is
defined between the step 57 and the inner face 3b of
the front wall 3. A portion of the inner surface of
each outer shell sidewall 7 defines the base of each
recess 56.The step 57 defined by each cut-out 54 is
formed parallel to the inner face 3b of the front wall
3, for reasons that will become apparent hereinafter
Referring now to Figures 1 and 3, the package
comprises a tab 60 extending sideways from one of the
inner shell sidewalls 13. The tab 60 extends
perpendicular to the inner shell sidewall 13, parallel
to the inner shell front wall 11 and along the same
plane thereof Each tab 60 is formed extending from an
inner side edge 61 of one second inner shell side flap
38, along a fold line 62 The tab 60 is formed from the
same resilient material as the inner shell, for
reasons that will become apparent hereinafter Cut
lines 63,64 define tab outer side edges and extend to
the fold line such that the tab 60 is resihently
hinged thereabout The tab 60 also has rounded corners
(not shown). It is noted from Figure 3 that the first
outer edge 65 of the second blank 31 correlates to the
second outer edge 66 of the second blank, such that
the outer edges 65, 66 tessellate with each other and
therefore, when a first outer edge 65 of a second
blank 3 1 is cut, the second edge 66 of an adjacent
second blank 3 1 is formed In particular, the second
outer edge 66 is formed with a recess 67 formed 



therein which corresponds to the tab 60 extending on
the first outer edge 65, and the first outer edge 65
has a pair of recesses 68 that correspond to the
retaining flaps 48 formed on the second outer edge 66.
An indentation 69 is formed in one of the first inner
shell side flaps 36 along a side edge 70, which
correlates with the position of the tab 60 extending
from the corresponding second inner shell side flap
38, such that it aligns therewith and allows the tab
60 to pivot without contacting the respective first
inner shell side flap 38. Operation of the package
according to the present invention will now be
described with reference to Figure 1 The package is
assembled and smoking articles, such as cigarettes
(not shown), are disposed in the smoking article
receiving space 19. When the package is in the
openposition, wherein the inner shell 2 is rotated
with respect to the outer shell 1 and the smoking
article receiving space 19 is accessible, the spring
member 23 biases the inner shell 2 away from the outer
shell 1. To move the package into a closed position,
the inner shell is rotated about the hinge line 2 1
and urged into a cavity in the outer shell 1 defined
by the front, top, bottom and side walls 3,5,6,7,8.
The sidewalls 13 of the inner shell 2 move relative to
the sidewalls 5,6 of the outer shell 1 such that the
tab 60, extending from one sidewall 13 of the inner
shell 2 contacts the respective sidewall 6 of the
outer shell 1. The tab 60 is resiliently deformed and
acts against the inner surface of the outer shell
sidewall 6. As the inner shell 2 is further pivoted
with respect to the outer shell 1, the tab 60 acts
against the step 57 defined by the upper outer shell
mounting flap 42 and springs into the recess 56 due to
the resilience of the tab 60. An advantage of the tab
60 locating in the recess 56 is that the inner shell 2
is securely held in the outer shell 1 by means
thereof. Additionally, as the tab 60 springs into the
recess 56 an audible sound is produced, and the tab 60
clicks into the recess 56. When a user wants to obtain
a smoking article (not shown) disposed in the package,
the user holds the outer shell 1 of the package and
pushes the front face 11 of the inner shell 2 through
the aperture 4 to pivot the inner shell 2 relative
thereto. A protrusion 11a of the inner shell front
face 11 may be formed such that the aperture 4
overlaps the protrusion 11a and a user may push
thereagainst. The tab 60 acts against the step 57 and
so the inner shell 2 is restricted from pivoting
relative to the outer shell 1. As the force applied to
the inner shell is increased, one or more of the tab
60, respective sidewall 6 of the outer shell 2 or
sidewall 13 of the inner shell 2 is resiliently
deformed and the tab 60 is released from the recess
54. Additionally, as the sidewall 13 of the inner
shell 2 rotates relative to the sidewall 6 of the
outer shell 1, the tab is disposed therebetween such
that there is frictional resistance produced between
the outer shell 1 and the inner shell 2.An alternative
embodiment of the invention is shown in Figures 4 and
5. The package according to this embodiment of the
invention is generally the same as the package
described above and so detailed description will be
omitted herein. However, in this embodiment a tab 7 1
extends from the side edge 70 of one of the first
inner shell side flaps 36, such that the tab 60
disposed on a second blank 72 is omitted and the tab
71 is formed on a first blank 73. Further, although
tabs 60,71 are shown in the above exemplary
embodiments to extend sideways from the edge of the
front wall 11 of the inner shell 2, the invention is
not limited thereto and the tab 60,71 may project
perpendicularly from the face of the sidewalls 13 of
the inner shell 2 distal from front wall 11.
Additionally, in the above exemplary embodiments the
package is formed from a first and second blank 30, in
an alternative embodiment the package may be formed
from a single blank or more than two blanks. An
alternative embodiment of the invention is shown in
Figure 6. The package according to this embodiment of
the invention is generally the same as the package
described above and so detailed description will be
omitted herein. However, in this embodiment a tab 74
is formed in one of the first inner shell side flaps
36. The tab 74 is formed by a pair of parallel cuts 75
extending perpendicularly from the side edge 70 of the
first inner shell side flap 36. A tab fold line 76
extends between the ends of the parallel cuts 75 such
that the tab 74 protrudes from the first inner shell
side flap 36. The tab 74 locates in a corresponding
enlarged recess 77 formed in a corresponding inner
shell side wall 13. An advantage of this embodiment is
that the upper edge 78 of the tab 74 is parallel to
the side edge 70 of the first inner shell side flap 36
when the blank 79 is formed which reduces waste.
Additionally, in a further embodiment, the tab
60,71,74 may not be formed to extend from one sidewall
13 of the inner shell 2 and may alternatively be
formed to extend from the top wall 14 of the inner
shell 2 to locate in a corresponding recess (not
shown) formed in the top wall 7 of the outer shell 1.
Furthermore, the tab 60,71, 74 may alternatively
extend from an outer shell side wall 6 to locate in a
corresponding recess (not shown) formed in a
corresponding inner shell side wall 13. Although in
the exemplary embodiments described above an tab
60,71,74 is shown extending from one sidewall 13 of
the inner shell 2, it will be appreciated by a person
skilled in the art that the invention is not limited
thereto and that a tab 60,71,74 may be disposed to
extend from each sidewall 13 of the inner shell 2 to
communicate with corresponding recesses 54 formed on
an inner surface of each opposing sidewall 6 of the
outer shell 1, such that each tab 60,71,74 locates in
each 



recess 54 and is held therein. Alternatively, a tab
(not shown) may be disposed to extend from an inner
surface of a sidewall 6 of the outer shell 1 to
communicate with a corresponding recess (not shown)
formed on a sidewall 13 of the inner shell 2, such
that the tab (not shown) locates in the recess (not
shown) and is held therein. Although embodiments of
the invention have been shown and described, it will
be appreciated by those skilled in the art that
variations may be made to the above exemplary
embodiment that lie within the scope of the invention,
as defined in the following claimsClaims 1. A package
for smoking articles comprising an inner shell and an
outer shell, the inner shell defining a space for
smoking articles and the outer shell defining a cavity
to receive the inner shell, the inner and outer shells
being hingedly connected such that they pivot relative
to each other from a closed position in which the
inner shell is received in the outer shell and an open
position in which the inner shell extends from the
outer shell, wherein the outer shell includes a
sidewall that overlaps a sidewall of the inner shell
when the inner and outer shells are in their closed
position, a recess being formed in the sidewall of one
of the inner or outer shells and a tab extending from
a corresponding sidewall of the inner or outer shell
such that, when the inner and outer shells are in
their closed position, the tab locates in said recess.
2. A package according to claim 1, wherein the recess
is formed in the sidewall of the outer shell and the
tab extends from the sidewall of the inner shell. 3. A
package according to claim 2, wherein the inner and
outer shells are hingedly connected to each other at
one end, the space defined by the inner shell being
accessible at an opposing end of the inner shell. 4. A
package according to claim 2 or claim 3, wherein the
recess is defined by a step formed in the sidewall of
the outer shell. 5. A package according to claim 4,
wherein the outer shell has a front wall and the
sidewall extends from an edge of a front wall with the
recess being formed between said step and the front
wall of the outer shell. 6. A package according to
claim 4 or claim 5, wherein the outer shell comprises
an end wall having a flap attached to a surface of the
sidewall, said step being formed by an edge of the
flap and a surface of the sidewall to which it is
attached.7. A package according to claim 6, wherein
the flap is configured so that said edge does not
extend up to the front wall, said recess being formed
between said edge and said front wall. 8. A package
according to claim 6 or claim 7, wherein the flap is
configured so that said edge extends parallel to said
front wall. 9. A package according to any of claims 6
to 8, wherein the end wall extends from the front wall
along a second edge and is substantially perpendicular
to the sidewall and the front wall. 10. A package
according to any preceding claim, wherein the tab
extends from a sidewall of the inner shell m a
direction towards the sidewall of the outer shell. 11.
A package according to claim 10, wherein the sidewall
of the inner shell is formed from inner and outer
overlapping layers attached to each other. 12. A
package according to claim 11, wherein the tab is
integral with, and extends from, the inner layer. 13.
A package according to claim 12, wherein a cut out is
formed in the outer layer to receive the tab. 14 A
package according to claim 11, wherein the tab extends
from the outer layer. 15. A package according to any
of claims 10 to 14, wherein the tab is positioned such
that it contacts the flap and is resiliently deformed
when the inner and outer shells pivot into a closed
position prior to the tab being received in the recess
16. A package according to any preceding claim,
wherein the package is formed from two blanks attached
to each other.17. A package according to any preceding
claim, wherein the first blank comprises a pair of
opposing edge cuts, wherein the opposing edge cuts
tessellate with each other. 18. A package according to
claim 17, wherein the tab is formed on one edge cut of
the first blank and a corresponding cut-out is formed
in the other edge, such that they tessellate. 19. A
package according to any of claims 1 to 5 wherein the
sidewall is an end wall. 20. A package according to
claim 1, wherein the recess is formed in the sidewall
of the inner shell and the tab extends from the
sidewall of the outer shell. 2 1. A package according
to any preceding claim, wherein the outer shell and
inner shell are connected by a hinge member, such that
the inner shell springs between the open position and
the closed position. 22. A package according to any
preceding claim, wherein the outer shell comprises a
pair of opposing sidewalk that overlap corresponding
opposing sidewalls of the inner shell when the inner
and outer shells are in their closed, wherein each
wall has a recess formed thereon and a tab extends
from each face, such that, when the Hd is closed, the
tabs locate in said recesses. 23. A package according
to any preceding claim with reference to the
accompanying drawings. 24. A package according to any
preceding claim containing smoking articles. 


