
THIENOPYRIDINES AS DCK INHIBITORS The present
invention is concerned with novel thienopyridines
which are IKK inhibitors, pharmaceutical compositions
containing them and methods for preparing them. Tumor
Necrosis Factor (TNF) and interleukin-1 (IL-I) have
been associated with a wide range of biological
processes, including inflammation. Recruitment of
immune cells to sites of injury involves the concerted
interactions of a large number of soluble mediators,
and several cytokines appear to play key roles in
these processes, particularly IL-I and TNF. Both of
these cytokines are derived from mononuclear cells and
macrophages, along with other cell types. IL- 1 and
TNF produce many of the same proinflammatory
responses, including fever, sleep and anorexia,
mobilization and activation of polymorphonuclear
leukocytes, induction of cyclooxygenase and
lipoxygenase enzymes, increase in adhesion molecule
expression, activation of B-cells, T-cells and natural
killer cells, and stimulation of production of other
cytokines. IL-I and TNF also contributeto the tissue
degeneration arising from chronic inflammatory
conditions, such as stimulation of fibroblast
proliferation and induction of collagenase. These
cytokines have also been implicated in the process of
bone resorption and adipose tissue regulation. Thus,
IL-I and TNF play key roles in a large number of
pathological conditions, including rheumatoid
arthritis, inflammatory bowel disease, diabetes,
obesity, bone mass loss, cancer, neurological
conditions such as ischemic stroke or closed head
injuries. NF-kB is a heterodimeric transcription
transcription factor regulating the expression of
multiple inflammatory genes. The expression of more
than 70 known proteins is transcriptionally regulated
by the binding of NF-kB to specific sequence elements
in the promoter region of these genes (Baeuerle and
Baichwal, Advances in Immunology 65: 111-137, 1997)
NF-kB has been implicated in many pathophysiologic
processes including angiogenesis (Koch et al., Nature
376:517- 519, 1995), atherosclerosis (Brand et al., J
Clin Inv. 97:1715-1722, 1996), endotoxic shock and
sepsis (Bohrer et al., J. CHn. Inv. 100: 972-985,
1997),inflammatory bowel disease (Panes et al., Am J
Physiol. 269.H 1955-H1964, 1995), ischemia/reperf
asion injury (Zwacka et al., Nature Medicine 4:
698-704, 1998), and allergic lung inflammation (Gosset
et al., Int Arch Allergy Immunol. 106: 69- 77, 1995).
Many immune and inflammatory mediators including
TNF.alpha., lipopolysaccharide (LPS), IL-I, anti-CD28,
CD40L, FasL, viral infection, and oxidative stress
have been shown to lead to NF-kB activation. Because
of the central role of NF-kB in inflammatory disease,
inhibition of NF-kB by targeting regulatory proteins
in the NF-kB activation pathway represents an
attractive strategy for generating anti-inflammatory
therapeutics. The IKB kinases (IKKs) are key
regulatory signaling molecules coordinating the
activation of NF-kB. The NFKB heterodimer in its
active state is held in the cytoplasm by association
with inhibitory IKB proteins (Huxford et al. Cell, 95,
759 (1998); Jacobs et al. Cell, 95, 749 (1998)).
Treatment of cells with IL-I or TNF leads to
activation of intracellular signal transduction
pathways that in turn lead to phosphorylation of IKB
proteins on specific amino acid residues (serines 32
and 36 in IkBa, serines 19 and 23 in IKB b) . Mutation
of one or both serine residues renders IKB resistant
to cytokine-induced phosphorylation. This
signal-induced phosphorylation targets IKB for
proteosome-mediated degradation, allowing nuclear
translocation of NF-kB (Thanos and Maniatis, Cell, 80,
529 (1995)). The only regulated step in the IKB
degradation pathway is the phosphorylation of IKB by
IKB (IKK) kinases (Yaron et al. EMBO J. 16, 6486
(1997)). The kinases IKKa and IKK b have been
identified as the most likely mediators of TNF- and
IL-I -induced IKB phosphorylation and degradation,
which results in NF-kB activation and upregulation of
families of genes involved in inflammatory processes
(Woronicz et al. Science (1997); Karin, Oncogene 18,
6867 (1999); Karin, J. Biol. Chem. 274, 27339 (1999)).
IKKa and IKKb have very similar primary structures,
displaying more than 50% overall sequence identity. In
the kinase domain, their sequences are 65% identical. 



Because of the important role played by TNF and IL-I
in many pathological conditions, and the involvement
of IKKa and IKKb in the signal transduction of both
TNF and IL-I, there is a need for compounds that
potently andselectively inhibit either of these IKK
kinases, as well as treatments or therapies using such
compounds. The present invention satisfies these
needs. The present invention provides a compound of
formula I : or a pharmaceutically acceptable salt, a
solvate or a prodrug thereof, wherein: R1 is aryl or
heteroaryl; A is S or O; one of W and X is CH and the
other is N; one of Y and Z is -NR2R3, and the other is
-C(O)NR4R5 or -CN; R2 is hydrogen, alkyl, hydroxyl or
furanyhnethyl; and R3, R4, and R5 each independently
is hydrogen or alkyl. Also, within the compounds as
defined above [they will be referred to in the
following under (i)], preferred are the following
compounds: (ii) The compound of (i), wherein A is S.
(iii) The compound of any one of (i) and (ii), wherein
R1 is phenyl, naphthyl, thienyl or pyridyl, each
optionally substituted. (iv) The compound of any one
of (i) and (ii), wherein R1 is optionally substituted
phenyl or optionally substituted naphthyl. (v) The
compound of any one of (i) and (ii), wherein R2, R3,
R4 and R5 are hydrogen. (vi) The compound of any one
of (i) and (ii), wherein X is CH andW is N. (vii) The
compound of any one of (i) and (ii), wherein Y is
-C(O)NH2 or -CN, and Z is -NH2. (viii) The compound of
(i), wherein R1 is phenyl, naphthyl, 4-fluorophenyl,
4- methoxyphenyl, 4-hydroxyphenyl,
4-(2-cyanoethyl)-phenyl, 3-nitrophenyl, 5-
cyano-2-fluorophenyl, 5-cyano-3-fluorophenyl,
3-cyano-4-(morpholin-4-ylmethyl)- phenyl, or
4-(morpholin-4-ylmethyl)-phenyl.(ix) The compound of
(i), wherein said compound is of the formula II:
wherein: m is from 0 to 4; each R6 independently is
halo, C -J2 alkyl, C1-J2 alkoxy, halo-d- 12 alkyl,
nitro, cyano, 2-cyanoethyl, or mof holinomethyl; and
W, X5Y and Z are as recited in (i). (x) The compound
of (ix), wherein R2,.R3, R and R are hydrogen (xi) The
compound of (ix), wherein Y is -C(O)NH2 or -CN, and Z
is -NH2. (xii) The compound of (ix), wherein X is CH
and W is N. (xiii) The compound of (ix), wherein m is
0. (xiv) The compound of (ix), wherein m is 1 and R6
is halo, C1-I2 alkyl, C1-12 alkoxy, ImIo-C1-I2 alkyl,
nitro, cyano, 2-cyanoethyl, or morpholinomethyl. (xv)
The compound of (ix), wherein said compound is of the
formula III: wherein m,W, X and R6 are as recited in
(ix). (xvi) The compound of (xv), wherein X is CH and
W is N. (xvii) The compound of (xv), wherein m is 0.
(xviii) The compound of (xv), wherein m is 1 and R6 is
fluoro, methoxy, nitro, cyano, 2-cyanoethyl, or
morpholinomethyl. (xix) The compound of (xv), wherein
said compound is of the formula IV:wherein m and R 6
are a s recited in (xv). (xx) The compound of (xix),
wherein m is 0 . ((xxxxii)) TThhee ccoommppoouunndd
off ((xxiixx)),, wwhheerreeiinn m iiss 1 and R 6 is
halo, C 2 alkyl, C i-I2 alkoxy, halo-Ci_i 2 alkyl,
nitro, cyano, 2-cyanoethyl, or morpholinomethyl. The
invention further provides compositions comprising,
methods of preparing, and methods for using the
aforementioned compounds. All publications cited in
this disclosure are incorporated herein by reference
in their entirety,. Unless otherwise stated, the
following terms used in this application, including
the specification and claims, have the definitions
given below. It must b e noted that, as used in the
specification and the appended claims, the singular
forms "a", "an," and "the" include plural referents
unless the context clearly dictates 



otherwise. "Agonist" refers to a compound that
enhances the activity of another compound or receptor
site. "Alkyl" means the monovalent linear or branched
saturated hydrocarbon moiety, consisting solely of
carbon and hydrogen atoms, having from one to twelve
carbon atoms. "Lower alkyl" refers to an alkyl group
of one to six carbon atoms (i.e., "Ci- 6 alkyl").
Examples of alkyl groups include, but are not limited
to, methyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
dodecyl. "Alkyl ene" means a linear saturated divalent
hydrocarbon radical of one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of
three tosix carbon atoms, e.g., methylene, ethylene,
2,2-dimethylethylene, propylene, 2- methylpropylene,
butylene, pentylene. "Alkenylene" means a linear
unsaturated divalent hydrocarbon radical of two to six
carbon atoms or a branched saturated divalent
hydrocarbon radical of three to six carbon atoms,
e.g., ethenylene (-CH=CH-), 2,2-dimethylethenylene,
propenylene, 2-methylpropenylene, butenylene,
pentenylene. "Alkoxy" means a moiety of the formula
-OR, wherein R is an alkyl moiety as defined herein.
Examples of alkoxy moieties include, but are not
limited to, methoxy, ethoxy, isopropoxy. "Acyl" means
a radical of -COR in which R is hydrogen, alkyl,
phenyl or phenylalkyl. "Antagonist" refers to a
compound that diminishes or prevents the action of
another compound or receptor site. "Aryl" means a
monovalent cyclic aromatic hydrocarbon moiety
consisting of a mono-, bi- or tricyclic aromatic ring.
The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but
are not limited to, phenyl, naphthyl, naphthalenyl,
phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl,
aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazinyl,
benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, and the
like, including partially hydrogenated derivatives
thereof. A preferred aryl is phenyl, naphthyl,
naphthalenyl, phenanthryl, fluorenyl, indenyl,
pentalenyl, azulenyl, biphenyl. A more preferred aryl
is phenyl or naphthyl, and especially phenyl.
"Arylene" means a divalent aryl radical wherein aryl
is as defined herein. "Arylene" includes, for example,
ortho-, meta- and para- phenylene (1,2-phenylene,
1,3-phenylene and 1,4-phenylene respectively), which
may be optionally substituted as defined herein.
"Arylalkyl" and "Aralkyl", which may be used
interchangeably, mean a radical -RaRb where Ra is an
alkylene group and Rb is an aryl group as defined
herein; e.g., benzyl, phenylethyl,
3-(3-chlorophenyl)-2-methylpentyl are examples of
arylalkyl."Cycloalkyl" means a saturated carbocyclic
moiety consisting of monoor bicyclic rings. Cycloalkyl
can optionally be substituted with one or more
substituents, wherein each substituent is
independently hydroxy, alkyl, alkoxy, halo, haloalkyl,
amino, monoalkylamino, or dialkylamino, unless
otherwise specifically indicated. Examples of
cycloalkyl moieties include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, including partially unsaturated
derivatives thereof such as cyclohexenyl,
cyclopentenyl. "Cycloalkylalkyl" means a moiety of the
formula -R' - R", where R' is alkylene and R" is
cycloalkyl as defined herein. "Heteroalkyl" means an
alkyl radical as defined herein wherein one, two or
three hydrogen atoms have been replaced with a
substituent independently selected from the group
consisting of -ORa, -NRbRc, and-S(O) nRd (where n is
an integer from 0 to 2), with the understanding that
the point of attachment of the heteroalkyl radical is
through a carbon atom, wherein Ra is hydrogen, acyl,
alkyl, cycloalkyl, or cycloalkylalkyl; Rb and Rc are
independently of each other hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; and when n is 0, Rd is
hydrogen, alkyl, 



cycloalkyl, or cycloalkylalkyl; and when n is 1 or 2,
Rd is alkyl, cycloalkyl, cycloalkylalkyl, amino,
acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited
to, 2-hydroxyethyl, 3- hydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3-dihydroxypropyl,
1- hydroxymethylethyl, 3-hydroxybutyl,
2,3-dihydroxybutyl, 2-hydroxy-lmethylpropyl,
2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonyhnethyl, aminosulfonylethyl,
aminosulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl.
"Heteroaryl" means a monocyclic or bicyclic monovalent
radical of 5 to 12 ring atoms having at least one
aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining
ring atoms being C, with the understanding that the
attachment point of the heteroaryl radical will be on
an aromatic ring. The heteroaryl ring may be
optionally substituted as defined herein. Examples of
heteroaryl moieties include, but are not limited to,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl,
thienyl, benzothienyl, thiophenyl, furanyl, pyranyl,
pyridyl, pyridinyl, pyridazyl,pyrrolyl, pyrazolyl,
pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl,
benzothiophenyl, benzothiopyranyl, benzimidazolyl,
benzooxazolyl, benzooxadiazolyl, benzotbiazolyl,
benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl,
triazolyl, triazinyl, quinoxalinyl, purinyl,
quinazolinyl, quinolizinyl, naphthyridinyl,
pteridinyl, carbazolyl, azepinyl, diazepinyl,
acridinyl, including partially hydrogenated
derivatives thereof. "Heteroarylene" means a divalent
heteroaryl radical wherein heteroaryl is as defined
herein. "Heteroarylene" may be optionally substituted
as defined herein. "Heteroarylene" includes, for
example, indolylene, pyrimidinylene. The terms "halo"
and "halogen", which may be used interchangeably,
refer to a substituent fluoro, chloro, bromo, or iodo.
"Haloalkyl" means alkyl as defined herein in which one
or more hydrogen has been replaced with same or
different halogen. Exemplary haloalkyls include -CH
2Cl, -CH 2CF3, - CH2CCl3, perfluoroalkyl (e.g., -CF 3)
. The term "hydroxyl alkyl" means alkyl as defined
herein in which one or more, preferably one or two
hydrogen atoms are replaced with a hydroxy group. The
term "cyanoalkyl" means alkyl as defined herein in
which one or more, preferably one or two hydrogen
atoms are replaced with a cyano group.
"Heterocycloamino" means a saturated ring wherein at
least one ring atom is N,NH or N-alkyl and the
remaining ring atoms form an alkylene group.
"Heterocyclyl" means a monovalent saturated moiety,
consisting of one to three rings, incorporating one,
two, or three or four heteroatoms (chosen from
nitrogen, oxygen or sulfur), preferably a monovalent
saturated monocyclic moiety of five or six ring atoms
in which one or two ring atoms are heteroatoms (chosen
from nitrogen, oxygen or sulfur). The heterocyclyl
ring may be optionally substituted as defined herein.
Examples of heterocyclyl moieties include, but are not
limited to, piperidinyl, piperazinyl, homopiperazinyl,
azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridrnyl, pyridazinyl, pyrimidinyl,
oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuclidinyl,
quinolinyl, isoquinolinyl, benzimidazolyl,
thiadiazolylidinyl, benzothiazolidinyl,
benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone,
dihydroquinolinyl,
dihydrisoquinolinyl,tetrahydroquinolinyl,
tetrahydrisoquinolinyl, including partially
unsaturated derivatives thereof. A preferred
heterocyclyl is morpholinyl. "Optionally substituted",
when used in association with "aryl", "arylene",
phenyl", "phenylene", "heteroaryl", heteroarylene or
"heterocyclyl", means an aryl, arylene, phenyl,
phenylene, heteroaryl, heteroarylene, or heterocyclyl
which is optionally substituted independently with one
to four substituents, preferably one or two
substituents selected from the group consisting of
alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl,
hydroxyalkyl, halo, nitro, cyano, hydroxy, alkoxy,
amino, acylamino, mono-alkylamino, di-alkylamino,
haloalkyl, cyanoalkyl, heterocyclylalkyl, haloalkoxy,
heteroalkyl, -COR (where R is hydrogen, alkyl, 



phenyl or phenylalkyl), -(CR'R") n -COOR (where n is
an integer from 0 to 5, R' and R" are independently
hydrogen or alkyl, and R is hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl),
or - (CR'R") n -CONRaR (where n is an integer from 0
to 5, R' and R" are independently hydrogen or alkyl,
and Ra and R are, independently of each other,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl
or phenylalkyl), preferably selected from the group
consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, hydroxyalkyl, halo, nitro, cyano,
hydroxy, alkoxy, amino, acylamino, mono-alkylamino,
di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl,
-COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR'R") n - COOR (where n is an integer
from 0 to 5, R' and R" are independently hydrogen or
alkyl, and R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl), or -
(CR'R")n-CONR aR (where n is an integer from 0 to 5,
R' and R" are independently hydrogen or alkyl, and Ra
and R are, independently of each other, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylalkyl). Preferred radicals for the chemical
groups whose definitions are given above are those
specifically exemplified in Examples. The terms
"modulate", "modulation" and the like refer to the
ability of a compound to increase or decrease the
function and/or expression of IKK, where IKK function
may include kinase activity and/or protein-binding.
Modulation may occur in vitro or in vivo. Modulation,
as described herein, includes the inhibition or
activation of IKK function and/or the downregulation
or upregulation of IKK expression, either directly or
indirectly. A modulator preferably activates
IKKfunction and/or upregulates IKK expression. More
preferably, a modulator activates or inhibits IKK
function and/or upregulates or downregulates IKK
expression. Most preferably, a modulator inhibits IKK
function and/or downregulates IKK expression. The
ability of a compound to inhibit IKK function can be
demonstrated in an enzymatic assay or a cell-based
assay (e.g., inhibition of IL-1-stimulated NF-kB
activation). As used herein, the term "IKK-mediated
condition or disease" and related terms and phrases
refer to a condition or disorder characterized by
inappropriate, e.g., less than or greater than normal,
IKK activity. Inappropriate IKK functional activity
might arise as the result of IKK expression in cells
which normally do not express IKK, increased IKK
expression (leading to, e.g., inflammatory and
immunoregulatory disorders and diseases) or decreased
IKK expression. An IKK-mediated condition or disease
may be completely or partially mediated by
inappropriate IKK functional activity. However, an
IKK-mediated condition or disease is one in which
modulation of IKK results in some effect on the
underlying condition or disorder (e.g., an IKK
inhibitor results in some improvement in patient
well-being in at least some patients). "Leaving group"
means the group with the meaning conventionally
associated with it in synthetic organic chemistry,
i.e., an atom or group displaceable under substitution
reaction conditions. Examples of leaving groups
include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy,
ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy,
tosyloxy, and thienyloxy, dihalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy,
acyloxy. "Modulator" means a molecule that interacts
with a target. The interactions include, but are not
limited to, agonist, antagonist, as defined herein.
"Optional" or "optionally" means that the subsequently
described event or circumstance may but need not
occur, and that the description includes instances
where the event or circumstance occurs and instances
in which it does not. "Disease state" means any
disease, condition, symptom, or indication. "Inert
organic solvent" or "inert solvent" means the solvent
is inert under the conditions of the reaction being
described in conjunction therewith, including for
example, benzene, toluene, acetonitrile,
tetrahydrofuran, N,Ndimethylformamide, chloroform,
methylene chloride or dichloromethane, dichloroethane,
diethyl ether, ethyl acetate, acetone, methyl ethyl
ketone, methanol, ethanol, propanol, isopropanol,
fer/-butanol, dioxane, pyridine. Unless specified to
the contrary, the solvents used in the reactions of
the present invention are inert solvents. 



"Pharmaceutically acceptable" means that which is
useful in preparing a pharmaceutical composition that
is generally safe, non-toxic, and neither biologically
nor otherwise undesirable and includes that which is
acceptable for veterinary as well as human
pharmaceutical use. "Pharmaceutically acceptable
salts" of a compound means salts that are
pharmaceutically acceptable, as defined herein, and
that possess the desired pharmacological activity of
the parent compound. Such salts include: acid addition
salts formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or formed with organic
acids such as acetic acid, benzenesulfonic acid,
benzoic, camphorsulfonic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucoheptonic acid,
gluconic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid,
lactic acid, maleic acid, malic acid, malonic acid,
mandelic acid, methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, p-toluenesulfonic
acid, trimethylacetic acid; or salts formed when an
acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an
alkaline earth ion, or an aluminum ion; or coordinates
with an organic or inorganic base. Acceptable organic
bases include diethanolamine, ethanolamine,
N-methylglucamine, triethanolamine, tromethamine.
Acceptable inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium
carbonate and sodium hydroxide. The preferred
pharmaceutically acceptable salts are the salts formed
from acetic acid, hydrochloric acid, sulphuric acid,
methanesulfonic acid, maleic acid, phosphoric acid,
tartaric acid, citric acid, sodium, potassium,
calcium, zinc, and magnesium. It should be understood
that all references to pharmaceutically acceptable
salts include solvent addition forms (solvates) or
crystal forms (polymorphs) as defined herein, of the
same acid addition salt.The terms "pro-drug" and
"prodrug", which may be used interchangeably herein,
refer to any compound which releases an active parent
drug according to formula I in vivo when such prodrug
is administered to a mammalian subject. Prodrugs of a
compound of formula I are prepared by modifying one or
more functional group(s) present in the compound of
formula I in such a way that the modification(s) may
be cleaved in vivo to release the parent compound.
Prodrugs include compounds of formula I wherein a
hydroxy, amino, or sulfhydryl group in a compound of
Formula I is bonded to any group that may be cleaved
in vivo to regenerate the free hydroxyl, amino, or
sulfhydryl group, respectively. Examples of prodrugs
include, but are not limited to, esters (e.g.,
acetate, formate, and benzoate derivatives),
carbamates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy functional groups in compounds of formula I,
N-acyl derivatives (e.g. Nacetyl) N-Mannich bases,
Schiff bases and enaminones of amino functional
groups, oximes, acetals, ketals and enol esters of
ketone and aldehyde functional groups in compounds of
Formula I , see Bundegaard, H. "Design of Prodrugs" pi
-92, Elesevier, New York-Oxford (1985). "Protective
group" or "protecting group" means the group which
selectively blocks one reactive site in a
multifunctional compound such that a chemical reaction
can be carried out selectively at another unprotected
reactive site in the meaning conventionally associated
with it in synthetic chemistry. Certain processes of
this invention rely upon the protective groups to
block reactive nitrogen and/or oxygen atoms present in
the reactants. For example, the terms
"amino-protecting group" and "nitrogen protecting
group" are used interchangeably herein and refer to
those organic groups intended to protect the nitrogen
atom against undesirable reactions during synthetic
procedures. Exemplary nitrogen protecting groups
include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl
(carbobenzyloxy, CBZ)5p-methoxybenzyloxycarbonyl,
p-nitrobenzyloxycarbonyl, tertbutoxycarbonyl (BOC).
The artisan in the art will know how to choose a group
for the ease of removal and for the ability to
withstand the following reactions. "Solvates" means
solvent addition forms that contain either 



stoichiometric or non stoichiometric amounts of
solvent. Some compounds have a tendency to trap a
fixed molar ratio of solvent molecules in the
crystalline solidstate, thus forming a solvate. If the
solvent is water the solvate formed is a hydrate, when
the solvent is alcohol, the solvate formed is an
alcoholate. Hydrates are formed by the combination of
one or more molecules of water with one of the
substances in which the water retains its molecular
state as H2O, such combination being able to form one
or more hydrate. "Subject" means mammals and
non-mammals. Mammals means any member of the mammalia
class including, but not limited to, humans; non-human
primates such as chimpanzees and other apes and monkey
species; farm animals such as cattle, horses, sheep,
goats, and swine; domestic animals such as rabbits,
dogs, and cats; laboratory animals including rodents,
such as rats, mice, and guinea pigs. Examples of
non-mammals include, but are not limited to, birds.
The term "subject" does not denote a particular age or
sex. "Therapeutically effective amount" means an
amount of a compound that, when administered to a
subject for treating a disease state, is sufficient to
effect such treatment for the disease state. The
"therapeutically effective amount" will vary depending
on the compound, disease state being treated, the
severity or the disease treated, the age and relative
health of the subject, the route and form of
administration, the judgement of the attending medical
or veterinary practitioner, and other factors. The
terms "those defined above" and "those defined herein"
when referring to a variable incorporates by reference
the broad definition of the variable as well as
preferred, more preferred and most preferred
definitions, if any. "Treating" or "treatment" of a
disease state includes: (i) preventing the disease
state, i.e. causing the clinical symptoms of the
disease state not to develop in a subject that may be
exposed to or predisposed to the disease state, but
does not yet experience or display symptoms of the
disease state. (ii) inhibiting the disease state,
i.e., arresting the development of the disease state
or its clinical symptoms, or (iii) relieving the
disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical
symptoms. The terms "treating", "contacting" and
"reacting" when referring to a chemical reaction means
adding or mixing two or more reagents under
appropriateconditions to produce the indicated and/or
the desired product. It should be appreciated that the
reaction which produces the indicated and/or the
desired product may not necessarily result directly
from the combination of two reagents which were
initially added, i.e., there may be one or more
intermediates which are produced in the mixture which
ultimately leads to the formation of the indicated
and/or the desired product. In general, the
nomenclature used in this application is based on
AUTONOM(tm) v.4.0, a Beilstein Institute computerized
system for the generation of IUPAC systematic
nomenclature. Chemical structures shown herein were
prepared using ISIS(r) version 2.2. Any open valency
appearing on a carbon, oxygen or nitrogen atom in the
structures herein indicates the presence of a
hydrogen. The invention provides compounds of formula
I : or a pharmaceutically acceptable salt, a solvate
or a prodrug thereof, wherein: R1 is aryl or
heteroaryl; A is S or O; one of W and X is CH and the
other is N; one of Y and Z is -NR2R3, and the other is
-C(O)NR4R5 or -CN; R2 is hydrogen, alkyl, hydroxyl or
furanylmethyl; and R3, R4, and R5 each independently
is hydrogen or alkyl. In embodiments of the invention
where any of R1, R2, R3, R4 and R5 are alkyl or
contain an alkyl moiety, such alkyl is preferably
lower alkyl, i.e. C 6 alkyl, and more preferably Ci-4
alkyl. It should be understood that the scope of this
invention encompasses not 



only the various isomers which may exist but also the
various mixture of isomerswhich may be formed.
Furthermore, the scope of the present invention also
encompasses solvates and salts of compounds of formula
I . In many embodiments of the invention, A is S or O,
and in certain embodiments A is S. In many embodiments
of the invention, R1 is phenyl, naphthyl, thienyl or
pyridyl, each optionally substituted, and in certain
embodiments R1 is optionally substituted phenyl or
optionally substituted naphthyl. In many embodiments
R2, R3 R4 and R5 are hydrogen. In certain embodiments
X is CH and W is N. In certain embodiments Y is
-C(O)NH2 or -CN, and Z is -NH2. In some specific
embodiments R1 is phenyl, naphthyl, 4-fiuorophenyl, 4-
methoxyphenyl, 4-hydroxyphenyl,
4-(2-cyanoethyl)-phenyl, 3-nitrophenyl, 5-
cyano-2-fluorophenyl, 5-cyano-3-fluorophenyl,
3-cyano-4-(morpholin-4-ylmethyl)- phenyl, or
4-(morpholin-4-yhnethyl)-phenyl. In certain
embodiments the compounds of the invention may be of
the formula II: wherein: m is from 0 to 4; each R6
independently is halo, alkyl, alkoxy, haloalkyl,
nitro, cyano, 2- cyanoethyl, or morpholinomethyl; and
W, X, Y, Z, R2, R3, R4 and R5 are as described herein.
In certain embodiments of formula II, R3, R4, R5 and
R6 are hydrogen In some embodiments Y is -C(O)NH2 or
-CN, and Z is -NH2. In many embodiments X is CH and W
is N. In certain embodiments m is 0, while in other
embodiments m is 1 and R6 is halo, alkyl, alkoxy,
haloalkyl, nitro, cyano, 2-cyanoethyl, or
morpholinomethyl. In certain embodiments the subject
compounds are of the formula III:wherein m,W, X and R6
are as defined herein. hi certain embodiments of
formula III, X is CH andW is N. hi certain embodiments
m is 0, while in other embodiments m is 1 and R is
halo, alkyl, alkoxy, haloalkyl, nitro, cyano,
2-cyanoethyl, or morpholinomethyl. In still other
embodiments, the compounds of the invention may be
more specifically of the formula IV: wherein m and R
are as defined herein. In certain embodiments of
formula IV, m is 0, while hi other embodiments m is 1
and R6 is halo, alkyl, alkoxy, haloalkyl, nitro,
cyano, 2- cyanoethyl, or morpholinomethyl.
Representative compounds in accordance with the
invention are shown in Table 1 together with melting
point or mass spectrum M+H.TABLE 1COLLAPSIBLE FLUID
CONTAINERS The present invention relates to fluid
receptacles which may be used to retain fluids
particularly drinks containers and especially drinks
containers that are disposable. The invention is
particularly concerned with bottles for babies and
small children and more particularly with disposable
baby bottles. The present invention provides a fluid
container which can be flat packed when empty, can be
provided pre-sterilised, can be readily filled and
which is disposable after use. In particular the
invention provides a baby bottle having these
desirable properties. Drinking vessels for babies and
young children are typically rigid vessels provided
with a removable lid to enable the vessel to be filled
and cleaned and often provided with a teat to enable
drinking. These vessels tend to be for multi use and
may require sterilisation before each use. The vessels
also take up considerable space when empty and not in
use. Furthermore they cannot be sterilised easily in
an environment out of the home. Collapsible containers
are known such as for example from
Gebrauchsmusterschrift DE 20202205 A 1. However this
container requires a separate stand during use, a
separate clip for attachment of a handle and has no
valve or seal for retaining the contents once filled.
Furthermore this container is not totally disposable
or recyclable in its complete form. In one embodiment
the present invention therefore provides a flat packed
evacuated and/or folded container comprising a
flexible bag or pouch hermetically attached to a
sealed cover and further provided on the cover with an
opening to enable filling of the 



container sealed by a non-return valve. In a preferred
embodiment the container is provided with a variable
cover sealing system comprising a ring pull or thin
film seal, such as is illustrated in Figure 1C, and/or
a fluid delivery tube through which material can be
expelled from the container such as through the
drinking of the contents and a plug and/or a cap/lid,
as is illustrated in Figures 1D, 8, 9 and 10. In
another embodiment the container is sterilised prior
to flat packing and in a yet further embodiment the
container, preferably sterilised, may be enclosed in a
hermetically sealed bag or envelope to reduce the risk
of contamination prior to use. The bag or envelopemay
conveniently be made of material that provides
protection for the container and any contents against
ultra violet radiation. A preferred container of the
present invention consists of a flexible bag or pouch
and a separate cover lid and a band or clip which
enables the bag or pouch to be hermetically attached
to the rim of the lid. The rim of the lid may be
provided with a groove into which the band will fit
and hold the mouth of the bag or pouch as a tight fit
in the rim of the lid. In this way the bag or pouch
and the lid may be made of different materials
according to the function they are required to
perform. In addition, or alternatively the bag or
pouch may have been sealed to the rim of the lid by
welding without the requirement of the band or clip.
Where the bag is sealed to the lid it is preferred
that it be sealed to a horizontal surface provided by
the base of the lid, in this embodiment the bag or
pouch may be readily sealed to the lid by ultrasonic
welding. The flexible bag or pouch may be of any size
according to the use to which the container is to be
put. For example where the container is to be used as
a drinking bottle for young children or babies the
volume of the bag or pouch when in its inflated form
is at least 1 ml, preferably between 50 and 300 ml
dependant upon the age. It is preferred, particularly
with babies that the exact capacity of the bag is in
relationship with the amount of the feed required. For
other uses and situations the capacity may vary. The
bag or pouch may be provided with an indicator for the
volume of the contents. The bag or pouch may be made
of any flexible material which should be chosen
according to the use to which the container is to be
put and the conditions to which it is to be subjected.
It is preferred that the bag or pouch be made of a
thermoplastic material such as a polymer film for
example of polyolefines such as polyethylene or
polypropylene or polyester such as polyethylene
terephthalate or polybutylene terephthalate,
polypropylene being preferred. The film may be laminar
and may be provided with surface coatings if required
for the use to which the container is to be put. It is
preferable that the bag or pouch is transparent and
that the contents can be seen, the bag and/or envelope
may also be provided with writing or illustration
according to the use to which the contents are to be
put. It is also preferred that the bag or pouch can
withstand temperatures up to 100 C and may be provided
with a temperature indicator. The circumference of the
bag or pouch at its open-end must be such that it can
be fitted around the perimeter of the cover and can be
held tightly to the perimeter of the cover by means of
a band/clip and/or seal such as a weld. Where the bag
or pouch is attached to the cover by welding it is
preferred that the bag or pouch and the cover be made
of similarmaterials and it is particularly preferred
that both are made of polypropylene. A resin or
adhesive may be used in some configurations of the
present invention due to material selection but it is
not preferred. The cover may also be of any suitable
material according to the use to which the container
is to be put. The cover should however be sufficiently
rigid to provide strength and integrity to the
container when it contains the particular liquid for
which it is designed. It is preferred that the cover
be of a thermoplastic material and is preferably
prepared by injection moulding. In particular we have
found that polypropylene, ethylene/propylene copolymer
rubbers or polyamides are particularly useful
materials from which the cover can be made. Where the
cover is made by injection moulding the non-return
valve or seal may be integrally moulded with the
cover. In a preferred embodiment of the invention
where the container is used for baby feeding the
container is provided with a teat. The teat is
preferably of a flexible material such as synthetic
rubber particularly a silicone rubber or a
thermoplastic rubber such as the styrene isoprene
block copolymers sold under the trade name Kraton. The
teat is preferably collapsed within the cover of the
container and may be released to its useable position
by removal of a plug placed over the teat. The teat
may be recollapsed within the 



cover by replacing the plug. In this way the remaining
contents of the container may be secured if a feed
does not use all the contents. It is also possible to
recollapse the teat without touching it thus retaining
a substantially sterile environment. In a further
embodiment the underside of the plug is provided with
ribs and a cavity to facilitate the compression of the
teat as the plug is engaged with the cover. As a
further preferment a stop is provided to ensure that
the plug is engaged with the cover to the desired
extent and is prevented from over engagement which
could result in damage to the teat. In a further
embodiment small protrusions are provided around the
inner ring of the cover so that an audible click is
produced as the cover is assembled to indicate that
the components of the cover are fully engaged. In a
preferred embodiment the container of the present
invention comprises a baby bottle comprising a bag or
pouch hermetically sealed to the base of a cover
system which comprises a bag holder to which the bag
or pouch is secured and a cap which may be removably
engaged with the holder the cap and the holder being
such that the capsecures the base of a teat within the
holder The cover system also includes a plug which
fits onto and/or within the cap to depress the teat
within the cover system. In this way the teat may be
collapsed or brought into use by introducing or
releasing the plug. In a further embodiment the holder
is provided with an opening device to allow the
introduction of materials to within the bag or pouch.
Our preferred opening device comprises a ring pull
that may be integrally moulded with the holder. In a
further embodiment the container may be used with a
bottle holder and/or warmer. This may also be flat
packed and made of readily disposable material such as
cardboard. The holder or warmer being such that the
filled container may be mounted within the holder for
security purposes and/or for warming the contents. One
or more of such containers may be supplied together
with a package of one or several flat packed
containers of the invention. Accordingly, prior to
use, the container may be assembled, the bag or pouch
evacuated and/or folded so that the container lies
flat to provide a compact space saving, ready for use
container. When the container is to be used as a
drinking vessel particularly for young children and
babies it may be sterilised prior to flat packing. In
a further embodiment and as part of the vacuum
packaging aspect of this invention the assembled
container may be vacuum packed in for example a
thermoplastic film such as a polyethylene or a
polypropylene film in order to preserve the sterility
of the container and optionally to provide protection
against ultra violet rays using barrier protection
laminar films. The ready for use containers may
therefore be supplied in a flat packed space saving
mode and they may be pre-sterilised and with their
sterility protected. The ready for use containers may
be supplied in packages of several containers for
example as a six or eight container package useful for
picnics or holidays. In use the container may be
removed from the packaging and the desired contents
introduced into the container either through the
non-return valve or by removal of the seal. The
container with its contents may then be transported
during, for example, travel such as for picnics and
the like. Once the contents have been consumed the
container may be disposed of preferably for recycle.
The containers of the present invention therefore have
the following benefits particularly when used as
drinking containers for children and babies. Use of
the pre-sterilisedcontainer replaces the current
laborious sterilising process and the associated
apparatus that is required. The containers are small
and compact and space saving. The filled containers
can be subjected to microwave heating, warming by
water, or they can be deep frozen, for storing
expressed milk as one example. In a particular
embodiment the container can be made of a material
that will change colour when the contents reach a
desired temperature. The tactile soft feeling of the
flexible bag or pouch containing a drinkable liquid
can provide enjoyment to the drinker, particularly a
young child. Additionally, the valve holder can be
shaped to allow the user to hold this part as well. In
a further embodiment of the invention ingredients such
as powder, syrup, paste, cordial, dried food, liquid
and/or granules particularly powdered milk or drink
flavourings can be provided within the container prior
to flat packing so that it may be necessary to add
only water to obtain the desired drink. The walls of
the vessel should be flexible and inelastic.
Flexibility means that the material 



at its thickness of use is able to completely recover
its original shape and form from compression,
concertina, flat pack, fanfold, stack, bend or twist.
This comprehensive flexibility simultaneously
maintains the integrity of the contents. Inelasticity
ensures that the receptacle cannot be expanded beyond
its desired volume. The container is conveniently made
by mass production methods. Conveniently the
receptacle is made in several pieces, the bag or pouch
itself, the non-return valve or seal (opening device),
the (non-return valve) holder, optionally a
tamperproof clip and a fluid delivery tube ,a cover
and optionally a cap (that may contain a plug) . The
bag or pouch is preferably extruded and sealed at one
end by a welding technique and is provided with an
opening into which the (valve) holder and non return
valve or seal can be. Alternatively, if pre-measured
ingredients are to be put into the container prior to
distribution such as milk powder or ready made
formula, then the bag or pouch may be left open and
not sealed until the container has been pre filled.
The valve or seal holder may be injection moulded as
can the valve or seal from materials such as medical
grade or food grade polypropylene. A vacuum can be
created within the receptacle, the receptacle is then
sterilised and vacuum packed to avoid contamination
prior to use. The valve or seal in one form can be
made from any suitable material, it should be flexible
and recover rapidly. Elastomers may be suitable or it
may be made from synthetic rubber. Alternatively in
another form the non-return valve may be made from the
same or similar material as the non-return valve
holder as can the seal illustrated in Figure 1C. In a
further embodiment the valve may be such that when it
is attached, it may be rotated toprovide an opening to
the inside of the bag or a seal as shown in Figure 1A.
The seal (opening device) shown in Figure 1C may come
in the form of a thin film or similar material as the
holder which can be removed or pierced. This is
particularly useful if the container is pre-filled
prior to use. In Figure 1D, seal (opening device) has
been removed, as shown in Figure 1C, to provide an
opening to the inside of the bag. To replace the seal
function of the variable cover sealing system, the
fluid delivery tube, cap/lid and/or plug as shown in
Figures 1OA and B configuration can provide a seal to
the contents of the bag or an opening that provides
access thereto by rotation, replacement or removal
therefor r We prefer that the side walls or bag of the
bag or pouch are either extruded and seamless or thin
film, we also prefer that they have a thickness of
from 25 mm to 150 mm, more preferably 40 mm to 110 mm
most preferably of approximately 100 mm. These wall
thicknesses ensure the collapsible, resurrectible and
flexible nature of the bag or pouch. We have also
found that at this thickness the walls are strong
enough and are non-elastic on inflation. The valve
holder is preferably non-flexible and when assembling
the container, the non return valve can be inserted
into the valve holder which, in turn, is inserted into
the extruded or thin film material pouch or bag
allowing the non-elastic nature of the material to
mould around the shape of the valve holder providing
an air tight seal which may be secured by a band or
clip, or a weld. Alternatively, the non-return valve
can be attached creating a seal after this process. To
prevent the receptacle being tampered with, to allow
grip and splash prevention, to allow increased
pressures into the receptacle and to hide the open end
of the bag or pouch a tamperproof clip, which may be a
circular band, may be applied surrounding the edge of
the valve holder. The size of the tamperproof clip is
preferably less than the diameter of the valve holder
providing tension when in place. Alternatively, the
tamperproof clip functions can be an integral part of
the (valve) holder itself, see Figure 3B. We prefer
the (valve) holder to be rigid because the tamperproof
clip, when used, can apply pressure around the top of
the receptacle when attached and it is desirable that
the top does not flex under the tension. Additionally,
the use of a rigid (valve) holder allows the shape of
the side walls to retain its shape uniformally. We
prefer cylindrical shape at certain points, but, oval
and/or tapered are equally desirable. It also allows
the receptacle when pulled from the base in its
collapsed state to receive the fluid emission and
maintain a consistent volume. The (valve) holder is
preferably shaped so that a fluid delivery tube,such
as a mouthpiece can be readily attached to the top of
the bag or pouch. Typically, as one example, a teat
such as a silicon or kraton teat for babies may be
appropriate. If a preferred container of the present
invention is not already pre-filled with liquid,
preparation of the drink can be achieved in the manner
as illustrated in the flow diagram which is Figure 4A.
Upon rotation of the lid which contains a collapsed
mouth piece (which in this example is a teat), it may
be removed from the holder. The seal may be 



removed, for instance, the ring pull (which in
addition to the seal has been preventing the teat from
engaging with the holder). The bag or pouch may then
be filled to the desired or pre-measured level with
chosen liquid which may include other pre-mixed
contents. Typically, by way of example, for feeding a
baby the bag would have a measured amount of milk
powder inside with boiled water to be added as the
liquid. After filling the lid with mouthpiece would be
replaced into the holder, upon rotation of the lid the
mouthpiece will be secured to the holder due to the
flexible nature of the mouthpiece material moulding
around the more rigid material shape of the holder. A
seal will be created once the mouthpiece is in the
correct position which can be indicated to the user by
an audible click. Additionally, the lid creates a seal
in this position. With the fluid delivery tube/lid
mechanism still in the sealed position, the contents
may then be shaken, stirred, mixed and/or simply left
in desired conditions until consumption of contents is
required, see Figure 4B. When consumption is required
the lid seal may be reversed by rotation and upon
removal of the lid the mouthpiece resurrects itself to
the shape ready for use. After use, a seal may be
re-established by positioning the lid over the
mouthpiece and rotating the lid whilst applying
downward pressure. In a further preferment of the
present invention, a replaceable plug situated within
the cap/lid is used allowing the cap/lid to remain in
its secured position and resurrecting the teat when
removed as illustrated in Figure 10A and B. This
enables the container(s) described to be used at a
later date preventing contamination and/or release of
contents. In this embodiment of the invention, there
is no need to touch the mouthpiece by hand therefore
preserving sterility. Additionally, the mouthpiece
once secured into position forms a seal which strong
enough to prevent leakage. If the container comes
pre-filled with liquid, in this embodiment, removal of
the ring pull is still required and the mouthpiece can
be secured as described. If the contents of the
container need to be warmed or cooled the shape of the
valve holder can allow the filled bag or pouch to be
immersed in water without the water touching the
mouthpiece or lid as illustrated in Figure 4B again
preserving the sterility of the mouthpiece and
contents. It is preferable when changing the
temperature of the contents of the container to have
one or more of the mouthpiece/cap/plug and/or ring
pull combination sealing system of the container in
the sealed position.In another embodiment of the
present invention, if the seal itself cannot create an
opening to the inside of the container then the
mouthpiece/fluid delivery tube needs to be able to
reverse the seal function. This may be accomplished
either by puncturing the seal in Figure 1C, if the
seal has not already been removed; or by creating an
opening through protrusion by rotation or applying a
downward pressure on the attached mouthpiece forcing
the flexible non return valve back as shown in Figure
1B. It is preferred that no resins or adhesives are
used in the assembly or manufacture of the container
ensuring that the integrity of the contents of the
container is maintained. A vacuum can be created
within the container, then sterilised and vacuum
packed to avoid contamination prior to use. The fluid
containers may be used or purchased empty or they may
be used or purchased with substances/fluids inside.
Either way, use or purchase maybe individual,
multiples of the same or combinations of different
arrangements of fluid containers and/or attachments.
The fluid containers provide a flexible combination of
flat-packed, sterile, inexpensive, versatile,
pre-measured form of packaging that can be used in
single or multiple systems or procedures that improves
and maintains efficiency, quality and the integrity of
the contents anywhere and at anytime. The receptacles
when filled are also resistant to breakage upon
impact. The present invention is illustrated by
reference to the accompanying drawings in which
Figures 1A and 1B show various types of non-return
valves useful in one embodiment of the present
invention, Figure 1C shows a typical seal in the form
of a ring pull which is useful in another embodiment
of the present invention and Figure 1D shows a typical
mouthpiece and lid configuration and interaction.
Figures 2A and 2B show a flat packed packaged
container according to the present invention and
Figures 3A and 3B show the container of Figures 2A and
2B in inflated form containing a liquid (including
mouthpiece and lid in Figures 2B and 3B). Figures 4A
and 4B show how the container in 2B and 3B can be
used. Figure 4B also illustrates how the shape of the
holder can sit or hook onto water holders. Figures 5A
and 5B are exploded views showing the components of
the 



container and their method of assembly (including
mouthpiece and lid in Figure 5B).Figure 1A shows how a
non-return valve (1) may be provided on the lid (2)
that may be rotated to provide an opening. Similarly
Figure 1B shows how an opening may be provided by
means of a valve (3) that can be rotated and
depressed. Figure 1C shows how a particular opening
(1) may be provided when employing a ring pull (4).
Figure 1D shows how a mouthpiece (such as a teat) (5)
can be contained with a cap and the opening can be
provided and the mouthpiece delivered and secured to
the top of the bag (6) by rotation of the cap and can
be compressed within the cover by means of a cap lid
or plug and converted to the position for use by
removal of the cap lid or plug. Figures 2A and 2B
shows the holder (cover) of the container (7) with a
non-return valve or seal (8), the bag or pouch is not
visible in Figure 2A since it is collapsed below the
holder. However Figure 2A shows the circumferential
band and/or weld (9) which attaches the bag or pouch
to the holder (7) and in Figure 2B the bag or pouch
(5) is welded to the holder (7). In Figure 2A the
container is showed protected by the impervious bag
(10) which may also contain the fluid delivery tube (
11) and in Figure 2B the fluid delivery tube ( 1 1) is
collapsed and temporarily secured within the cap (12).
Figures 3A and 3B shows the flexible bag or pouch (12)
inflated and attached to the holder. The welded end of
the pouch or bag may be of any shape but the
illustration in Figure 3A shows that a hole has been
punched through the material to allow the container to
be hung. Alternatively or in addition the flap can
provide an extra place to grip. Figures 4A and 4B
shows how the container of Figure 2B can be removed
from the impervious bag (10) and filled and warmed and
can be laid to rest without touching or otherwise
contaminating the mouthpiece. Figure 5A and 5B are
exploded versions of the containers of Figure 3A and
3B. Figure 6 illustrates how the container maybe
shaped for toddlers Figure 7 illustrates a flat packed
resurrectable baby bottle stand which can be used for
warming or cooling the container and its contents if a
thin film bag material is attached to the stand as
illustrated. In this design the sidewalls of the
warmer/cooler are collapsible but once erected and
filled the baby bottle/container can rest from the top
of the warmer toheat/warm the contents. Alternatively,
the flat packed resurrectable baby bottle stand can be
used to rest the baby bottle/ container upright.
Figure 8 shows an exploded view of a preferred
container of the invention comprising a bag or pouch
(13), a holder (14) to which the bag may be
hermetically sealed a teat (15) which may be secured
to the holder by engaging a cap (16) with the holder.
Plug (17) can be applied on to the top of the cap to
compress the teat (15) when it is not in use. Removal
of the plug (17) then releases the teat for use. The
holder (14) may be provided with a ring pull (not
shown) to seal the bag or pouch prior to use and which
can be removed to allow the desired contents to be
introduced into the bag. Figure 9a is a schematic
illustration showing how the teat (15) may be
collapsed by placement of the plug (17) onto the cap
(16) and Figure 9b shows how the teat may be placed
ready for use by removal of the plug. Figures 10a and
10b show the exterior of the containers of the
schematic illustration of Figures 9a and 9b . The
collapsible fluid container, as one example of many,
can be used to ease the preparation and consumption of
drinks such as coffee or tea for users who are
traveling. The containers may be purchased over the
counter or from vending machines and the flat packed
fluid container can optionally hold mixtures of
pre-measured types of coffees, milks and sugars which
can have hot or boiling water added by pouring
manually or injecting from a machine. With the
non-return valve sealing the contents the container
may be shaken or stirred to mix. Any form of fluid
delivery tube may be used. The mouthpiece may provide
permanent access to the contents (coffee) inside or
with a simple twist or downward pressure the
non-return valve can be reversed to release the
contents. Due to the design of the non-return valve as
illustrated in Figures 1A, 1B and 1C the liquid will
only be expelled upon demand. Spillage will not be an
issue and due to the flexible nature of the side
walls, the container can fit into many spaces by
molding its shape to fit. In instances that require
extreme heat resistance such as boiling water, the
tamperproof band's properties and/ or valve holder
shape can be used to prevent burning or injury to the
user in a manner similar to that of an insulating
sleeve used for paper cups.Although the containers of
the present invention have been described primarily in
relation 



to bottles for babies and young children they may be
used in a variety of other uses where space saving,
single use and disposability are required. For example
they may be used to provide liquids such as drinks in
military operations, in travel such as in space travel
or aircraft, in sporting activities and recreational
activities such as walking and mountaineering. A
further example of the collapsible fluid containers
use is for the transport, storage and consumption of
medicines to be taken orally and in veterinary
applications where a pre-measured amount of material
may be placed in the sterilized container which may
then be flat packed and easily stored and transported
prior to use. The container is also capable of storing
oils, paints and the like. Using the correct fluid
delivery tube such as a brush attachment or sponge,
for example, the user can apply pressure by squeezing
the flexible pouch or bag with the filled contents
which can be applied to the desired surface. The
volumetric flow can be controlled by the amount of
pressure on the bag and the size of the opening
created by the non-return valve, see Figures 1A, 1B
and 1C. Additionally, using the appropriate fluid
delivery tube, liquid can fill the flat packed
container and either be disposed of or taken away for
sampling, for example urine samples for
analysis.CLAIMS 1. A flat packed evacuated and/or
folded container comprising a flexible bag or pouch
hermetically attached to a sealed cover and further
provided with an opening to enable filling and seal
such as a non-return valve to enable sealing of the
container. 2. A container according to Claim 1 in
which the non return valve's seal may be reversed to
allow material to be expelled from or introduced into
the container by one or more of the following
techniques: i) the non return valve mechanism itself
ii) a fluid delivery tube piercing or displacing the
non return valve or iii) removal of the non return
valve . 3. A container according to Claim 1 or Claim 2
which is sterilised prior to flat packing. 4. A
container according to any of the preceding Claims
enclosed in hermetically sealed packaging. 5. A
container according to any of the preceding Claims
consisting of a flexible bag or pouch and a separate
cover and a band which enables the bag or pouch to be
hermetically attached to the rim of the cover. 6. A
container according to any of Claims 1 to 5 consisting
of a flexible bag or pouch and a separate cover that
are welded together. 7. A container according to any
of the preceding Claims in which the volume of the
container when in its inflated form is between 50 and
300 ml. 8. A container according to any of Claims 1 to
6 in which the volume of the container when in its
inflated form is at least 1 ml. 9. A container
according to any of the preceding Claims in which the
bag or pouch is made of a thermoplastic material such
as a polymer film for example of polyolefins such as
polyethylene or polypropylene or polyester such as
polyethylene terephthalate or polybutylene
terephthalate.10. A container according to any of the
preceding Claims in which the bag or pouch is
transparent. 11. A container according to any of the
preceding Claims in which the bag or pouch is such
that the contents are visible. 12. A container
according to any of the preceding Claims in which the
bag or pouch is provided with pre-marked volume
indicators. 13. A container according to any of the
preceding Claims in which the side walls of the bag or
pouch are either extruded and seamless or thin film.
14. A container according to any of the preceding
Claims in which the side walls of the bag or pouch
have a thickness of from 25 mm to 150 mm. 15. A
container according to any of the preceding Claims in
which the position of the cover defines the desired
volume. 16. A container according to any of the
preceding Claims which can withstand temperatures up
to 100 C. 17. A container according to any of the
preceding Claims in which the cover is sufficiently
rigid to provide strength and integrity to the
container when it contains the particular liquid for
which it is designed. 



18. A container according to Claim 17 in which the
cover is made of polypropylene, ethylene/propylene
copolymers rubbers or polyamides. 19. A container
according to any of the preceding Claims in which a
fluid delivery tube can be attached 20. A container
according to any of the preceding Claims in which the
fluid delivery tube is a mouthpiece. 2 1. A container
according to any of the preceding Claims containing
pre-measured ingredients.22. A container according to
Claim 2 1 in which the pre-measured ingredients
comprise powder, syrup, paste, cordial, dried food,
liquid and/or granules. 23. A container according to
Claim 2 1 or Claim 22 in which the pre-measured
ingredients is milk powder. 24. A container according
to Claim 1 or Claim 22 in which the pre-measured
ingredient is liquid, oil or paint. 25. A container
according to Claim 24 in which the liquid is
sterilised water. 26. A container according to any of
the preceding Claims provided with a temperature
indicator. 27. A container according to any of the
preceding Claims containing medicines to be taken
orally. 28. A container comprising a bag or pouch
hermetically sealed to a holder said holder being
adapted to releasably engage with a cap, said cap
containing a delivery mechanism for the contents of
the bag or pouch and said holder containing a sealing
mechanism for the bag or pouch which may be exposed by
removal of the cap and broken to allow materials to be
introduced with the bag or pouch wherein the cap may
be replaced in the holder to provide the delivery
mechanism. 29. A container according to Claim 28 in
which the delivery mechanism is a teat. 30. A
container according to Claim 28 or Claim 29 in which a
plug is provided which may be releasably engaged with
the cap. 3 1. A container according to Claim 30 in
which the plug compresses the teat when applied and
releases the teat for use when it is removed. 32. A
container according to any of Claims 28 to 3 1 wherein
the sealing mechanism comprises a ring pull. 33. A
container according to any of Claims 28 to 32 wherein
the cap is engageable with the holder in a manner that
secures the delivery mechanism in place.34. A
container according to Claim 33 in which the cap is
engageable with the holder by means of a screw thread
and stops are provided on the holder to control the
extent to which the cap may be engaged with holder.
35. A package containing a plurality of flat packed
containers according to any of the preceding claims.
36. A package according to Claim 35 additionally
containing one or more holders for the filled
containers. 37. A package according to Claim 36
wherein the holder is collapsed. 38. The use of a
container according to any of Claims 1 to 34 for the
preparation and/or consumption of liquids/ fluids. 39.
The use of a container according to any of Claims 1 to
34 in the disposal of liquids/fluids. 40. The use of a
container according to Claims 1 to 34 for the capture
of liquid samples and/or transportation. 


