
Isothiazolidine 1,1 -dioxide and
tetrahydro-2H-1,2-thiazine 1,1 -dioxide derivatives as
P2X7 modulators The present invention relates to
isothiazolidine 1,1-dioxide derivatives or tetrahydro-
2H-1 ,2-thiazine 1,1-dioxide derivatives which
modulate P2X7 receptor function and are capable of
antagonizing the effects of ATP at the P2X7 receptor
("P2X7 receptor antagonists"); to processes for their
preparation; to pharmaceutical compositions containing
them; and to the use of such compounds in therapy. The
P2X7 receptor is a ligand-gated ion-channel which is
expressed in cells of the hematopoietic lineage, e.g.
macrophages, microglia, mast cells, and lymphocytes (T
and B) (see, for example, CoIIo, et al.
Neuropharmacology, Vol. 36, pp1277-1283 (1997)), and
is activated by extracellular nucleotides,
particularly adenosine triphosphate (ATP). Activation
of P2X7 receptors has been implicated in giant cell
formation, degranulation, cytolytic cell death, CD62L
shedding, regulation of cell proliferation, and
release of proinflammatory cytokines such as
interleukin 1 beta (IL- 1b) (e.g. Ferrari, et al., J.
Immunol., Vol. 176, pp3877-3883 (2006)), interleukin
18 (IL- 18), and tumour necrosis factor alpha (TNFa)
(e.g. Hide, et al. Journal of Neurochemistry, Vol. 75,
pp965-972 (2000)). P2X7 receptors are also located on
antigen presenting cells, keratinocytes, parotid
cells, hepatocytes, erythrocytes, erythroleukaemic
cells, monocytes, fibroblasts, bone marrow cells,
neurones, and renal mesangial cells. Furthermore, the
P2X7 receptor is expressed by presynaptic terminals in
the central and peripheral nervous systems and has
been shown to mediate glutamate release in glial cells
(Anderson, C. et al. Drug. Dev. Res., Vol. 50, page 92
(2000)). The localisation of the P2X7 receptor to key
cells of the immune system, coupled with its ability
to release important inflammatory mediators from these
cells suggests a potential role of P2X7 receptor
antagonists in the treatment of a wide range of
diseases including pain and neurodegenerative
disorders. Recent preclinical in vivo studies have
directly implicated the P2X7 receptor in both
inflammatory and neuropathic pain (Dell'Antonio et
al., Neurosci. Lett., Vol. 327, pp87-90 (2002),.
Chessell, IP., et al., Pain, Vol. 114, pp386-396
(2005), Honore et al., J. Pharmacol. Exp. Ther., Vol.
3 19, p 1376-1 385 (2006)) while there is in vitro
evidence that P2X7 receptors mediate microglial cell
induced death of cortical neurons (Skaper, S.D., et
al., GNa, Vol. 54, p234-242 (2006)). In addition,
up-regulation of the P2X7 receptor has been observed
around b-amyloid plaques in a transgenic mouse model
ofAlzheimer's disease (Parvathenani, L. et al. J.
Biol. Chem., Vol.278(15), pp13309- 13317 (2003)). WO
98/13355 (Guilford Pharma Inc) describe a series of
heterocyclic ester or amide compounds which are
claimed to be useful as neurotrophic compounds having
an affinity for FKBP-type immunophilins, and their use
as inhibitors of, for example, peptidyl-prolyl
isomerase or rotamase enzyme activity. The present
invention provides compounds which modulate P2X7
receptor function and are capable of antagonizing the
effects of ATP at the P2X7 receptor ("P2X7 receptor
antagonists"). In a first aspect of the invention,
there is provided a compound of formula (I) or a
pharmaceutically acceptable salt thereof: (I) wherein:
R represents C-1.4 alkyl optionally substituted with
1, 2 or 3 halogen (e.g. fluorine) atoms; X represents
-(CR 10 R1 1 )n - ; R and R independently represent
hydrogen, halogen, or C-| .g alkyl; wherein said C-|.g
alkyl group may be optionally substituted with 1, 2 or
3 halogen (e.g. fluorine) atoms; n represents an
integer being 1 or 2, such that when n represents 2, R
represents a group other than isobutyl; R2, R3 and R
independently represent hydrogen, fluorine or methyl;
and R5, R6, R7 8 anc | 9 independently represent
hydrogen, halogen, cyano, C-| .g alkyl, C2-6 alkenyl,
C2-6 alkynyl, 03.5 cycloalkyl, wherein any of said
C-|.g alkyl, C2-6alkenyl, C2-6 alkynyl or C .
cycloalkyl groups may be optionally substituted with
1, 2 or 3 halogen (e.g. fluorine) atoms, such that at
least one of R and R represents a group other than
hydrogen. As used herein, the term "alkyl" (when used
as a group or as part of a group) refers to a straight
or branched hydrocarbon chain containing the specified
number of carbon atoms. For example, C-|.g alkyl means
a straight or branched hydrocarbon chain containing at
least 1 and at most 6 carbon atoms. Examples of alkyl
and C-mg alkyl include, but are not limited to: methyl
(Me), ethyl (Et), n-propyl, isopropyl, nbutyl,
isobutyl, sec-butyl, t-butyl, n-hexyl and isohexyl.
"C3-gcycloalkyl" groups can be cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl. The term
'halogen' is used herein to mean, unless otherwise
stated, a group which is fluorine, chlorine, bromine
or iodine. It is to be understood that the present
invention covers and discloses all possible
combinations of particular, preferred, suitable, or
other embodiments of groups or features (e.g. of R1 ,
R2 , R3 , R4 , R5 , R6 , R7 , R8 , R9 , R10 , R1 1 ,
X, and/or n), e.g. covers and discloses all possible
combinations of embodiments of different groups or
features, which embodiments are described herein. In
certain particular embodiments, X represents -CH2- or
-(CH2)2-- Preferably, X represents -CH2-. 



Preferably, n represents 1. In certain particular
embodiments, R represents C-1.4 alkyl (e.g. methyl,
ethyl, isopropyl or isobutyl). Preferably, R
represents C-1.3 alkyl, in particular methyl, ethyl or
isopropyl. More preferably, R represents methyl or
ethyl.When n represents 2, in certain particular
embodiments, R is C-|_3 alkyl (e.g. methyl, ethyl or
isopropyl), more particularly methyl or ethyl, still
more particularly methyl. In certain particular
embodiments, R , R3 and R each represent hydrogen. In
certain particular embodiments, R represents hydrogen,
halogen (e.g. fluorine or chlorine) or C-|.g alkyl
(e.g. methyl) optionally substituted with 1, 2 or 3
halogen atoms (e.g. -CF3). In certain particular
embodiments, R represents hydrogen or halogen (e.g.
fluorine or chlorine). In certain particular
embodiments, R represents hydrogen or halogen (e.g.
fluorine or chlorine). In certain particular
embodiments, R represents hydrogen, halogen (e.g.
fluorine or chlorine) or Ci-6 alkyl optionally
substituted with 1, 2 or 3 halogen atoms (e.g. -CF3).
In certain particular embodiments, R represents
hydrogen, halogen (e.g. fluorine or chlorine) or C-|.g
alkyl (e.g. methyl) optionally substituted with 1, 2
or 3 halogen atoms (e.g. -CF3). Preferably, R
represents hydrogen, fluorine, chlorine, methyl, or
-CF3; R represents hydrogen, fluorine or chlorine; R
represents hydrogen, fluorine or chlorine; R
represents hydrogen, fluorine, chlorine, or -CF3; and
R represents hydrogen, fluorine, chlorine, methyl or
-CF3, such that at least one of R and R represents a
group other than hydrogen. Preferably, R , R6, R7 8
anc | 9 are a s defined in one or more of the Examples
disclosed herein.More preferably, R represents
chlorine; R and R and R represent hydrogen; and R7
represents chlorine; or R represents chlorine; R and R
and R represent hydrogen; and R7 represents fluorine;
or R represents chlorine; and R and R7 represents
fluorine; and R and R represent hydrogen; or R5, R6
and R7 represent hydrogen; R represents -CF3; and R
represents chlorine. In one particular embodiment of
the invention, there is provided a compound of formula
(I), or a pharmaceutically acceptable salt thereof,
which is:
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-(2-m
ethylpropyl)-3- isothiazolidinecarboxamide 1,1-dioxide
(E1 ) ;
L/-[(2-chloro-4-fluorophenyl)methyl]-2-(2-methylpropyl
)-3-isothiazolidinecarboxamide 1,1-dioxide (E2);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-methyl-3-isothi
azolidinecarboxamide 1,1- dioxide (E3);
L/-[(2,4-dichlorophenyl)methyl]-2-(2-methylpropyl)-3-i
sothiazolidinecarboxamide 1,1- dioxide (E4);
L/-[(2-chloro-6-methylphenyl)methyl]-2-(2-methylpropyl
)-3-isothiazolidinecarboxamide 1,1-dioxide (E5);
N-[(2-chlorophenyl)methyl]-2-(1-methylethyl)-3-isothia
zolidinecarboxamide 1,1- dioxide (E6);
L/-[(2-chlorophenyl)methyl]-2-ethyl-3-isothiazolidinec
arboxamide 1,1-dioxide (E7);
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-(1-m
ethylethyl)-3- isothiazolidinecarboxamide 1,1-dioxide
(E8);
L/-[(2-chlorophenyl)methyl]-2-methyl-3-isothiazolidine
carboxamide 1,1-dioxide (E9);
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-meth
yl-3-isothiazolidinecarboxamide 1,1-dioxide (E10);
L/-[(2-chlorophenyl)methyl]-2-(2-methylpropyl)-3-isoth
iazolidinecarboxamide 1,1- dioxide (E1 1);
L/-[(2-chloro-6-methylphenyl)methyl]-2-methyl-3-isothi
azolidinecarboxamide 1,1- dioxide (E12);
L/-[(2,4-dichlorophenyl)methyl]-2-methyl-3-isothiazoli
dinecarboxamide 1, 1-dioxide (E13);
2-ethyl-L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiazo
lidinecarboxamide 1,1 -dioxide (E14);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-ethyl-3-isothia
zolidinecarboxamide 1, 1-dioxide (E15);
2-methyl-L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiaz
olidinecarboxamide 1,1 -dioxide (E16);
L/-[(3-chloro-2-methylphenyl)methyl]-2-methyl-3-isothi
azolidinecarboxamide 1,1- dioxide (E17);
L/-[(3-chloro-2-methylphenyl)methyl]-2-(1-methylethyl)
-3-isothiazolidinecarboxamide 1,1-dioxide (E18);
L/-[(3-chloro-2-methylphenyl)methyl]-2-(2-methylpropyl
)-3-isothiazolidinecarboxamide 1,1-dioxide (E19);
L/-[(3-chloro-2-methylphenyl)methyl]-2-ethyl-3-isothia
zolidinecarboxamide 1,1 -dioxide 



(E20);
2-ethyl-L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl
}-3-isothiazolidinecarboxamide 1,1-dioxide (E21);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-(1-methylethyl)
-3-isothiazolidinecarboxamide 1,1-dioxide (E22);
2-(1-methylethyl)-
L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidineca
rboxamide 1,1- dioxide (E23);
L/-[(2,4-dichlorophenyl)methyl]-2-ethyl-3-isothiazolid
inecarboxamide 1, 1-dioxide (E24); 2-(2-methylpropyl)-
L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidineca
rboxamide 1,1- dioxide (E25);
L/-[(2-chloro-6-methylphenyl)methyl]-2-(1-methylethyl)
-3-isothiazolidinecarboxamide 1,1-dioxide (E26);
L/-[(2,4-dichlorophenyl)methyl]-2-(1-methylethyl)-3-is
othiazolidinecarboxamide 1,1- dioxide (E27);
L/-[(2-chloro-6-methylphenyl)methyl]-2-ethyl-3-isothia
zolidinecarboxamide 1,1-dioxide (E28);
L/-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-2-meth
yl-3-isothiazolidinecarboxamide 1,1-dioxide (E29);
L/-[(2-chloro-3,4-difluorophenyl)methyl]-2-methyl-3-is
othiazolidinecarboxamide 1,1- dioxide (E30);
L/-[(2-chloro-3,4-difluorophenyl)methyl]-2-ethyl-3-iso
thiazolidinecarboxamide 1,1- dioxide (E31);
/V^^-chloro-S-^rifluoromethy^pheny^methyll^-ethyl-S-is
othiazolidinecarboxamide 1,1-dioxide (E32); 2-ethyl-
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}tetrahy
dro-2H-1,2-thiazine-3- carboxamide 1,1-dioxide (E33);
/V-[(2-chloro-4-fluorophenyl)methyl]-2-ethyltetrahydro
-2H-1 ,2-thiazine-3-carboxamide 1,1-dioxide (E34);
L/-[(2,4-dichlorophenyl)methyl]-2-methyltetrahydro-2/-
/-1 ,2-thiazine-3-carboxamide 1,1-dioxide (E35);
/V-[(2,4-dichlorophenyl)methyl]-2-ethyltetrahydro-2H-1
,2-thiazine-3-carboxamide 1,1- dioxide (E36);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-methyltetrahydr
o-2H-1,2-thiazine-3- carboxamide 1,1-dioxide (E37);
L/-[(3-chloro-2-methylphenyl)methyl]-2-ethyltetrahydro
-2H-1,2-thiazine-3- carboxamide 1,1-dioxide (E38);
L/-[(2-chlorophenyl)methyl]-2-ethyltetrahydro-2H-1
,2-thiazine-3-carboxamide 1,1- dioxide (E39);
L/-[(2,4-dichlorophenyl)methyl]-2-(1-methylethyl)tetra
hydro-2H-1,2-thiazine-3- carboxamide 1,1-dioxide
(E40);
L/-[(2-chloro-6-methylphenyl)methyl]-2-(1-methylethyl)
tetrahydro-2H-1,2-thiazine-3- carboxamide 1,1-dioxide
(E41 ) ;
L/-[(3-chloro-2-methylphenyl)methyl]-2-(1-methylethyl)
tetrahydro-2H-1,2-thiazine-3- carboxamide 1,1-dioxide
(E42);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-(1-methylethyl)
tetrahydro-2H-1,2-thiazine-3- carboxamide 1,1-dioxide
(E43);
L/-[(2-chlorophenyl)methyl]-2-(1-methylethyl)tetrahydr
o-2H-1,2-thiazine-3- carboxamide 1,1-dioxide (E44);
L/-[(2-chloro-6-methylphenyl)methyl]-2-ethyltetrahydro
-2H-1,2-thiazine-3- carboxamide 1,1-dioxide (E45);
2-(1-methylethyl)-
L/-[(2,3,4-trifluorophenyl)methyl]tetrahydro-2H-1,2-th
iazine-3- carboxamide 1,1-dioxide (E46);
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-(1-m
ethylethyl)tetrahydro-2H-1 ,2- thiazine-3-carboxamide
1,1-dioxide (E47);
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-meth
yltetrahydro-2H-1,2-thiazine-3- carboxamide
1,1-dioxide (E48);
L/-[(3-chloro-2-methylphenyl)methyl]-2-methyltetrahydr
o-2H-1 ,2-thiazine-3- carboxamide 1,1 -dioxide (E49);
L/-[(2-chlorophenyl)methyl]-2-methyltetrahydro-2/-/-1,
2-thiazine-3-carboxamide 1,1- dioxide (E50);
2-ethyl-/V-[(2,3,4-trifluorophenyl)methyl]tetrahydro-2
H-1,2-thiazine-3-carboxamide 1,1-dioxide (E51);
L/-[(2-chloro-6-methylphenyl)methyl]-2-methyltetrahydr
o-2H-1 ,2-thiazine-3- carboxamide 1,1 -dioxide (E52);
or
2-methyl-L/-[(2,3,4-trifluorophenyl)methyl]tetrahydro-
2/-/-1,2-thiazine-3-carboxamide 1,1-dioxide (E53). In
one preferable embodiment of the invention, there is
provided a compound of formula (I) [in which n
represents 1 and X represents -CH2-], or a
pharmaceutically acceptable salt thereof, which is:
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-(2-m
ethylpropyl)-3- isothiazolidinecarboxamide 1,1-dioxide
(E1 ) ;
L/-[(2-chloro-4-fluorophenyl)methyl]-2-(2-methylpropyl
)-3-isothiazolidinecarboxamide 1,1-dioxide (E2);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-methyl-3-isothi
azolidinecarboxamide 1,1- dioxide (E3);
L/-[(2,4-dichlorophenyl)methyl]-2-(2-methylpropyl)-3-i
sothiazolidinecarboxamide 1,1- 



dioxide (E4);
L/-[(2-chloro-6-methylphenyl)methyl]-2-(2-methylpropyl
)-3-isothiazolidinecarboxamide 1,1-dioxide (E5);
N-[(2-chlorophenyl)methyl]-2-(1-methylethyl)-3-isothia
zolidinecarboxamide 1,1- dioxide (E6);
L/-[(2-chlorophenyl)methyl]-2-ethyl-3-isothiazolidinec
arboxamide 1,1-dioxide (E7);
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-(1-m
ethylethyl)-3- isothiazolidinecarboxamide 1,1-dioxide
(E8);
L/-[(2-chlorophenyl)methyl]-2-methyl-3-isothiazolidine
carboxamide 1,1-dioxide (E9);
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-meth
yl-3-isothiazolidinecarboxamide 1,1-dioxide (E10);
L/-[(2-chlorophenyl)methyl]-2-(2-methylpropyl)-3-isoth
iazolidinecarboxamide 1,1- dioxide (E1 1);
L/-[(2-chloro-6-methylphenyl)methyl]-2-methyl-3-isothi
azolidinecarboxamide 1,1- dioxide (E12);
L/-[(2,4-dichlorophenyl)methyl]-2-methyl-3-isothiazoli
dinecarboxamide 1, 1-dioxide (E13);
2-ethyl-L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiazo
lidinecarboxamide 1,1 -dioxide (E14);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-ethyl-3-isothia
zolidinecarboxamide 1, 1-dioxide (E15);
2-methyl-L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiaz
olidinecarboxamide 1,1 -dioxide (E16);
L/-[(3-chloro-2-methylphenyl)methyl]-2-methyl-3-isothi
azolidinecarboxamide 1,1- dioxide (E17);
L/-[(3-chloro-2-methylphenyl)methyl]-2-(1-methylethyl)
-3-isothiazolidinecarboxamide 1,1-dioxide (E18);
L/-[(3-chloro-2-methylphenyl)methyl]-2-(2-methylpropyl
)-3-isothiazolidinecarboxamide 1,1-dioxide (E19);
L/-[(3-chloro-2-methylphenyl)methyl]-2-ethyl-3-isothia
zolidinecarboxamide 1,1-dioxide (E20);
2-ethyl-L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl
}-3-isothiazolidinecarboxamide 1,1-dioxide (E21);
L/-[(2-chloro-4-fluorophenyl)methyl]-2-(1-methylethyl)
-3-isothiazolidinecarboxamide 1,1-dioxide (E22);
2-(1-methylethyl)-
L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidineca
rboxamide 1,1- dioxide (E23);
L/-[(2,4-dichlorophenyl)methyl]-2-ethyl-3-isothiazolid
inecarboxamide 1, 1-dioxide (E24); 2-(2-methylpropyl)-
L/-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidineca
rboxamide 1,1- dioxide (E25);
L/-[(2-chloro-6-methylphenyl)methyl]-2-(1-methylethyl)
-3-isothiazolidinecarboxamide 1,1-dioxide (E26);
L/-[(2,4-dichlorophenyl)methyl]-2-(1-methylethyl)-3-is
othiazolidinecarboxamide 1,1- dioxide (E27);
L/-[(2-chloro-6-methylphenyl)methyl]-2-ethyl-3-isothia
zolidinecarboxamide 1,1-dioxide (E28);
L/-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-2-meth
yl-3-isothiazolidinecarboxamide 1,1-dioxide (E29);
L/-[(2-chloro-3,4-difluorophenyl)methyl]-2-methyl-3-is
othiazolidinecarboxamide 1,1- dioxide (E30);
L/-[(2-chloro-3,4-difluorophenyl)methyl]-2-ethyl-3-iso
thiazolidinecarboxamide 1,1- dioxide (E31); or
L/^^-chloro-S-^rifluoromethy^pheny^methyll^-ethyl-S-is
othiazolidinecarboxamide 1,1-dioxide (E32). In one
particular embodiment, these above-listed compounds
(in which n represents 1, and X represents -CH2-, e.g.
from Examples 1 to 32), or pharmaceutically acceptable
salts thereof, are prepared from L-homocystine (see
e.g. Examples section herein). Therefore these
above-listed compounds or salts (in which n represents
1, and X represents -CH2-) can be, in one particular
embodiment, in a form prepared or obtainable from
L-homocystine ( A particular aspect of the present
invention provides a compound of formula (IA) or a
pharmaceutically acceptable salt thereof: (IA)
wherein: R represents C-1.4 alkyl optionally
substituted with 1, 2 or 3 halogen (e.g. fluorine)
atoms; and X, n, R2 , R3, R4, R5 R 6 R 7 R 8 R 9 RiO
and R 11 are a s defined herein for the compound of
formula (I) or the pharmaceutically acceptable salt
thereof, and wherein more than 50% (e.g. more than
70%, in particular more than 90%, such as more than
95%) by molarity of the compound of formula (IA) or
the pharmaceutically acceptable salt thereof has the
indicated stereochemistry at the ring-carbon atom
bonded to R .In a particular embodiment, the compound
of formula (IA) or the pharmaceutically acceptable
salt thereof has an enantiomeric excess of greater
than 70% (e.g. more than 80%, in particular more than
90%) with respect to the indicated stereochemistry at
the ring-carbon atom bonded to R . In a particular
embodiment, in a compound of formula (IA) or a salt
thereof, R 



represents unsubstituted C-i_4 alkyl such as
unsubstituted C-|_3 alkyl; more particularly methyl,
ethyl, or isopropyl; most particularly methyl or
ethyl. In a particular embodiment, in a compound of
formula (IA) or a salt thereof, R , R3 and R4 each
represent hydrogen. All embodiments, e.g. particular
or preferable features or aspects, of the invention
(e.g. embodiments of the compound or salt of the
invention and/or of pharmaceutical compositions and/or
uses or methods of treatment or combinations thereof,
et al.) which are disclosed herein in relation to a
compound of formula (I) or a salt thereof, are also
hereby disclosed and contemplated in relation to a
compound of formula (IA) or a salt thereof, to the
extent appropriate or possible, with all necessary
changes having been made to the wording. An
alternative particular aspect of the invention
provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof, as disclosed
herein, wherein the compound or salt is substantially
racemic (e.g. racemic) at the ring-carbon atom bonded
to R4 . Antagonists of P2X7 may be useful in
preventing, treating, or ameliorating a variety of
pain states (e.g. neuropathic pain, chronic
inflammatory pain, or visceral pain), inflammation
(e.g. rheumatoid arthritis or osteoarthritis), and
neurodegenerative diseases, in particular Alzheimer's
disease. P2X7 antagonists may constitute useful
therapeutic agents in the management of rheumatoid
arthritis and inflammatory bowel disease. Compounds or
salts of the present invention which modulate P2X7
receptor function and are capable of antagonizing the
effects of ATP at the P2X7 receptor ("P2X7receptor
antagonists") may be competitive antagonists, inverse
agonists, or negative allosteric modulators of P2X7
receptor function. Certain compounds of formula (I)
may in some circumstances form acid addition salts
thereof. It will be appreciated that for use in
medicine compounds of formula (I) may be used as
salts, in which case the salts should be
pharmaceutically acceptable. Pharmaceutically
acceptable salts include those described by Berge,
Bighley and Monkhouse , J. Pharm. ScL, 1977, 66, 1-19.
When a compound of formula (I) is basic compounds of
formula (I), in one embodiment a pharmaceutically
acceptable salt is formed from a pharmaceutically
acceptable acid such as an inorganic or organic acid.
Such acids include acetic, benzenesulfonic, benzoic,
camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric,
isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic,
phosphoric, succinic, sulfuric, tartaric,
p-toluenesulfonic acid, and the like. In one
embodiment, the pharmaceutically acceptable acid is
benzenesulfonic, camphorsulfonic, ethanesulfonic,
hydrobromic, hydrochloric, methanesulfonic, nitric,
phosphoric, sulfuric, or p-toluenesulfonic acid.
Examples of pharmaceutically acceptable salts include
those formed from maleic, fumaric, benzoic, ascorbic,
pamoic, succinic, hydrochloric, sulfuric,
bismethylenesalicylic, methanesulfonic,
ethanedisulfonic, propionic, tartaric, salicylic,
citric, gluconic, aspartic, stearic, palmitic,
itaconic, glycolic, p-aminobenzoic, glutamic,
benzenesulfonic, cyclohexylsulfamic, phosphoric and
nitric acids. The compounds of formula (I) or
pharmaceutically acceptable salts thereof may be
prepared in crystalline or non-crystalline form (e.g.
in crystalline or amorphous solid form), and, in
particular if crystalline, may optionally be solvated,
e.g. as the hydrate. This invention includes within
its scope solvates (e.g. hydrates) of compounds of
formula (I) or pharmaceutically acceptable salts
thereof, for example stoichiometric solvates (e.g.
hydrates); as well as compounds or salts thereof
containing variable amounts of solvent (e.g. water).
Certain compounds of formula (I) or salts thereof may
be capable of existing in stereoisomeric forms (e.g.
diastereomers and enantiomers) and the invention
extends to each of these stereoisomeric forms and to
mixtures thereof includingracemates. The different
stereoisomeric forms may be separated one from the
other by the usual methods, or any given isomer may be
obtained by stereospecific or asymmetric synthesis.
The invention also extends to any tautomeric forms and
mixtures thereof. The subject invention also includes
isotopically-labelled compounds, which are identical
to those recited in formula (I) or salts thereof, but
for the fact that one or more atoms are replaced by an
atom having an atomic mass or mass number different
from the atomic mass or mass number most commonly
found in nature. Examples of isotopes that can be
incorporated into compounds or salts of the invention
include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorous, fluorine, iodine, and chlorine,
such as 3H, 11C, 14C, 18F, 1231 and 1251. Compounds of
the present invention and pharmaceutically acceptable
salts of said compounds that contain the
aforementioned isotopes and/or other isotopes of other
atoms are within the scope of the present invention.
Isotopically-labelled compounds or salts of the
present invention, for example those into which
radioactive isotopes such as 3H, 14C are incorporated,
are potentially useful in drug and/or substrate tissue
distribution assays. Tritiated, i.e., 3H, and
carbon-14, i.e., 14C, isotopes are for example
optionally chosen for their (in some cases) ease of
preparation and/or detectability. 11C and 8F isotopes
can sometimes be useful in PET (positron emission
tomography), and 1251 isotopes can sometimes be useful
in SPECT (single photon emission computerized
tomography). PET and SPECT can sometimes be useful in
brain imaging. Further, substitution with heavier
isotopes such as deuterium, 



i.e., 2H, can sometimes afford certain effects
resulting from greater metabolic stability, for
example increased in vivo half-life or reduced dosage
requirements and, hence, may be chosen in some
circumstances lsotopically labelled compounds of
formula (I) or salts thereof of this invention are in
one embodiment and in some cases prepared by carrying
out the procedures disclosed in the Schemes and/or in
the Examples below, by substituting an available
isotopically labelled reagent for a non-isotopically
labelled reagent. A further particular aspect of the
invention provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof which is not
a radioactive isotopicallylabelled compound or salt.
In a particular embodiment, the compound or salt is
not an isotopically-labelled compound or
salt.Preparation of compounds (I) Compounds of formula
(I), wherein the variables are as defined herein, and
pharmaceutically acceptable salts thereof may be
prepared by the methodology described hereinafter,
constituting a further aspect of this invention.
According to a further aspect of the invention, a
process for preparing a compound of formula (I) or a
pharmaceutically acceptable salt thereof comprises
step (a), (b) or (c), as described below; and
optionally preparing a pharmaceutically acceptable
salt of the compound. (a) Coupling of a carboxylic
acid of formula (2) (or an activated derivative
thereof) with an amine of formula (3) (see Scheme 1),
wherein X, R1, R2, R3, R4, R5, R6, R7, R8, and R9 are
as defined above. Compounds (2) and (3) are optionally
protected. The coupling of an acid of formula (2) and
an amine of formula (3) typically comprises the use of
an activating agent, such as
N-(3-dimethylaminopropyl)-N'- ethylcarbodiimide
hydrochloride or polymer-supported carbodiimide, 1-
hydroxybenzotriazole (HOBT) or
1-hydroxy-7-azabenzotriazole (HOAt), and optionally a
suitable base such as a tertiary alkylamine (e.g.
diisopropylethylamine, N-ethyl morpholine,
triethylamine) or pyridine, in a suitable solvent such
as DMF and/or dichloromethane and at a suitable
temperature e.g. between 00C and room temperature.
Alternatively the coupling of (2) and (3) may be
accomplished by treatment with
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluroniu
m hexafluorophosphate and a suitable tertiary
alkylamine such as diisopropylamine in a suitable
solvent such as dimethylformamide at a suitable
temperature such as room temperature. Alternatively,
the compound of formula (2) may be employed as an
activated derivative (e.g. acid chloride, mixed
anhydride, active ester (e.g. O-acylisourea)), and
under such circumstances process (a) typically
comprises treatment of said activated derivative with
an amine (Ogliaruso, M.A.; Wolfe, J.F. in The
Chemistry of Functional Groups (Ed. Patai, S.)
Suppl.B: The Chemistry of Acid Derivatives, Pt. 1
(John Wiley and Sons, 1979), pp442-8; Beckwith, A.L.J
in TheChemistry of Functional Groups (Ed. Patai, S.)
Suppl.B: The Chemistry of Amides (Ed. Zabricky
J.J(John Wiley and Sons, 1970), pp 73 ff). (b)
Deprotecting a compound of formula (I) which is
protected. Examples of protecting groups and the means
for their removal can be found in T.W. Greene and
P.G.M. Wuts 'Protective Groups in Organic Synthesis'
(Wiley-lnterscience, 4th Ed. 2006). (c)
Interconversion of compounds of formula (I) to other
compounds of formula (I). Examples of conventional
interconversion procedures include epimerisation,
oxidation, reduction, alkylation, aromatic
substitution, nucleophilic substitution, amide
coupling and ester hydrolysis. Scheme 1.
Representative methods for the preparation of
compounds of formula (2) are shown in Schemes 2-3
below. Some of these transformations and/or analogous
methods are described in the chemical literature e.g.
G. Luisi & F. Pinnen, Arch.Pharm. (Weinheim) 326,
139-141 (1993); R.J.Cherney, et.al., J.Med.Chem., 47,
2981-2983, (2004). Scheme 2.wherein X, R1, R2, R3, and
R4 are as defined above. P1 represents a suitable
carboxylate protecting group such as C1-6 alkyl. L1
represents a suitable leaving group such as halogen
(e.g. bromine, iodine). Step (i) typically comprises
standard protection of the carboxylic acid (4)
(L-homocystine) as the corresponding carboxylic ester
for example by treatment with thionyl chloride in a
suitable solvent such as methanol at a suitable
temperature such as between 00C and room temperature.
Step (ii) typically comprises oxidation of compound
(5) with a reagent such as chlorine followed by
treatment with a suitable base such as triethylamine
at a suitable temperature, such as between 00C and
room temperature and, in a suitable solvent, such as a
mixture of ethanol and chloroform, to afford compound
(6). Step (iii) typically comprises treatment of
compound (6) with a suitable base such as potassium
carbonate and an alkylating agent (7) such as an alkyl
halide (e.g. methyl iodide) at a suitable temperature,
such as between room temperature and 700C and, in a
suitable solvent, such as dimethylformamide.
Deprotection step (iv) typically comprises a standard
procedure for conversion of a carboxylic ester (8) to
an acid (2), such as use of an appropriate hydroxide
salt (e.g. lithium hydroxide) in an appropriate
solvent such as a mixture of tetrahydrofuran and water
at a suitable temperature such as room temperature.
Scheme 3. (9) (10) ( 1 1) 



(14)wherein X, R1, R2, R3, and R4 are as defined
above. P1 represents a suitable amino protecting group
such as tert-butyloxy carbonyl and P2 represents a
suitable carboxylate protecting group such as C1-6
alkyl. L1 represents a suitable leaving group such as
halogen (e.g. bromine, iodine). Step (i) typically
comprises a standard method for reduction of a
carboxylic acid (9) to the corresponding alcohol (10)
for example by formation of a mixed anhydride using a
suitable chloroformate such as ethyl chloroformate and
a suitable base such as triethylamine and subsequent
reduction using a suitable reducing agent such as
sodium borohydride in a suitable solvent such as
tetrahydrofuran at a suitable temperature such as
between 00C and room temperature. Step (ii) typically
comprises treatment of compound (10) with thioacetic
acid and triphenylphosphine and a suitable
azodicarboxylate reagent such as diisopropyl
azodicarboxylate at a suitable temperature, such as
between 00C and room temperature in a suitable solvent
such as tetrahydrofuran to afford compound ( 1 1).
Step (iii) typically comprises oxidation of compound (
1 1) with a suitable reagent such as chlorine at a
suitable temperature, such as 3C and, in a suitable
solvent, such as water. Deprotection of (12) and
cyclisation to give (13), step (iv), typically
comprises a standard procedure for deprotection of a
carbamate protected amino group such as use of an
appropriate acid (e.g. hydrogen chloride) in an
appropriate solvent such as a mixture of
tetrahydrofuran and dioxane at a suitable temperature
such as 00C followed by treatment with a suitable base
such as triethylamine in a suitable solvent such as
chloroform at a suitable temperature such as between
-5C and room temperature. Step (v) typically comprises
treatment of compound (13) with a suitable base such
as potassium carbonate and an alkylating agent (7)
such as an alkyl halide (e.g. methyl iodide) at a
suitable temperature, such as between room temperature
and 700C and, in a suitable solvent, such as
dimethylformamide. Deprotection step (vi) typically
comprises a standard procedure for conversion of a
carboxylic ester (14) to an acid (2), such as use of
an appropriate acid (e.g.trifluoroacetic acid) in an
appropriate solvent such as dichloromethane at a
suitable temperature such as between 00C and room
temperature. Compounds of the general formulae (3),
(4), (7) and (9) are typically either available from
commercial sources or can be prepared by a person
skilled in the art using methods described in the
chemical literature (or using analogous methods).
Where relevant, pharmaceutically acceptable salts may
be prepared by reaction with the appropriate acid or
acid derivative. Clinical Indications, pharmaceutical
compositions, and dosages It is believed that, as the
compounds or pharmaceutically acceptable salts of the
present invention modulate P2X7 receptor function and
are capable of antagonizing the effects of ATP at the
P2X7 receptor ("P2X7 receptor antagonists"); they may
be useful in the treatment of pain; such as acute
pain, chronic pain, chronic articular pain,
musculoskeletal pain, neuropathic pain, inflammatory
pain, visceral pain, pain associated with cancer, pain
associated with migraine, tension headache or cluster
headaches, pain associated with functional bowel
disorders, lower back and/or neck pain, pain
associated with sprains and/or strains,
sympathetically maintained pain; myositis, pain
associated with influenza or other viral infections
such as the common cold, pain associated with
rheumatic fever, pain associated with myocardial
ischemia, post operative pain, cancer chemotherapy,
headache, toothache, or dysmenorrhea. The chronic
articular pain condition can be rheumatoid arthritis,
osteoarthritis, rheumatoid spondylitis (ankylosing
spondylitis), gouty arthritis or juvenile arthritis.
The inflammatory pain condition can be rheumatoid
arthritis, osteoarthritis, rheumatoid spondylitis
(ankylosing spondylitis) or fibromyalgia. In
particular, the compounds of formula (I) or
pharmaceutically acceptable salts thereof may be
useful in the treatment or prevention (treatment or
prophylaxis) of pain (e.g. inflammatory pain) in
arthritis, such as pain (e.g. inflammatory pain) in
rheumatoid arthritis or osteoarthritis. Pain
associated with functional bowel disorders includes
non-ulcer dyspepsia, noncardiac chest pain and
irritable bowel syndrome.The neuropathic pain
condition can be: diabetic neuropathy (e.g. painful
diabetic neuropathy), sciatica, non-specific lower
back pain, trigeminal neuralgia, multiple sclerosis
pain, fibromyalgia, HIV-related neuropathy,
post-herpetic neuralgia, trigeminal neuralgia, or
lumbar radiculopathy; or pain resulting from physical
trauma, amputation, phantom limb syndrome, spinal
surgery, cancer, toxins or chronic inflammatory
conditions. Alternatively, the neuropathic pain
condition can be pain associated with normally
non-painful sensations such as "pins and needles"
(paraesthesias and/or dysesthesias), increased
sensitivity to touch (hyperesthesia), painful
sensation following innocuous stimulation (dynamic,
static, thermal or cold allodynia), increased
sensitivity to noxious stimuli (thermal, cold, or
mechanical hyperalgesia), continuing pain sensation
after removal of the stimulation (hyperpathia), or an
absence of or deficit in selective sensory pathways
(hypoalgesia). The acute pain condition can be
post-surgical pain or dysmenorrhea (e.g. primary
dysmenorrhea). Other conditions which could
potentially be treated by compounds or salts of the
present invention include fever, inflammation,
immunological diseases, abnormal platelet function
diseases (e.g. occlusive vascular diseases), impotence
or erectile 



dysfunction; bone disease characterised by abnormal
bone metabolism or resorbtion; hemodynamic side
effects of non-steroidal anti-inflammatory drugs (NSAI
D's) such as cyclooxygenase-2 (COX-2) inhibitors,
cardiovascular diseases; neurodegenerative diseases
and neurodegeneration, neurodegeneration following
trauma, tinnitus, dependence on a dependence-inducing
agent such as opiods (e.g. morphine), CNS (central
nervous system) depressants (e.g. ethanol),
psychostimulants (e.g. cocaine) or nicotine;
complications of Type I diabetes, kidney dysfunction,
liver dysfunction (e.g. hepatitis, cirrhosis),
gastrointestinal dysfunction (e.g. diarrhoea), colon
cancer, overactive bladder and urge incontinence.
Depression and alcoholism could potentially also be
treated by compounds or salts of the present
invention. Inflammation and the inflammatory
conditions associated with said inflammation include
arthritis (in particular rheumatoid arthritis or
osteoarthritis), skin conditions (e.g. sunburn, burns,
eczema, dermatitis, allergic dermatitis, psoriasis),
meningitis, ophthalmic diseases such as glaucoma,
retinitis, retinopathies, uveitis and of acute injury
to the eye tissue (e.g. conjunctivitis), inflammatory
lung disorders (e.g. asthma,allergic rhinitis,
respiratory distress syndrome, pigeon fancier's
disease, farmer's lung, chronic obstructive pulmonary
disease (COPD, which includes bronchitis and/or
emphysema), or airways hyperresponsiveness);
gastrointestinal tract disorders (e.g. aphthous ulcer,
Crohn's disease, atopic gastritis, gastritis
varialoforme, ulcerative colitis, coeliac disease,
regional ileitis, irritable bowel syndrome,
inflammatory bowel disease, or gastrointestinal reflux
disease); organ transplantation and other conditions
with an inflammatory component such as vascular
disease, migraine, periarteritis nodosa, thyroiditis,
aplastic anaemia, Hodgkin's disease, sclerodoma,
myaesthenia gravis, multiple sclerosis, sorcoidosis,
nephrotic syndrome, Bechet's syndrome, gingivitis,
myocardial ischemia, pyrexia, systemic lupus
erythematosus, polymyositis, tendinitis, bursitis, and
Sjogren's syndrome. Inflammation or an inflammatory
condition associated with said inflammation can in
particular be arthritis (e.g. rheumatoid arthritis or
osteoarthritis). Immunological diseases include
autoimmune diseases, immunological deficiency diseases
or organ transplantation. Bone diseases characterised
by abnormal bone metabolism or resorbtion include
osteoporosis (especially postmenopausal osteoporosis),
hyper-calcemia, hyperparathyroidism, Paget's bone
diseases, osteolysis, hypercalcemia of malignancy with
or without bone metastases, rheumatoid arthritis,
periodontitis, osteoarthritis, ostealgia, osteopenia,
cancer cacchexia, calculosis, lithiasis (especially
urolithiasis), solid carcinoma, gout and ankylosing
spondylitis, tendinitis and bursitis. A bone disease
characterised by abnormal bone metabolism or
resorbtion may particular be rheumatoid arthritis or
osteoarthritis, for potential treatment by compounds
or pharmaceutically acceptable salts of the present
invention. Cardiovascular diseases include
hypertension or myocardiac ischemia; atherosclerosis;
functional or organic venous insufficiency; varicose
therapy; haemorrhoids; and shock states associated
with a marked drop in arterial pressure (e.g. septic
shock). Neurodegenerative diseases include dementia,
particularly degenerative dementia (such as senile
dementia, dementia with Lewy bodies, Alzheimer's
disease, Pick's disease, Huntingdon's chorea,
Parkinson's disease and Creutzfeldt-Jakob disease,
Amyotrophic Lateral Sclerosis (ALS) or motor neuron
disease; in particularAlzheimer's disease); vascular
dementia (including multi-infarct dementia); as well
as dementia associated with intracranial space
occupying lesions; trauma; infections and related
conditions (including HIV infection, meningitis and
shingles); metabolism; toxins; anoxia and vitamin
deficiency; and mild cognitive impairment e.g.
associated with ageing, particularly age associated
memory impairment. The neurodegenerative disease, e.g.
to be treated by the compound of formula (I) or salt
thereof, can for example be degenerative dementia (in
particular Alzheimer's disease), vascular dementia (in
particular multi-infarct dementia), or mild cognitive
impairment (MCI) e.g. MCI associated with ageing such
as age associated memory impairment. The compounds of
formula (I) or pharmaceutically acceptable salts
thereof may also be useful for neuroprotection and in
the treatment of neurodegeneration following trauma
such as stroke, cardiac arrest, pulmonary bypass,
traumatic brain injury, spinal cord injury or the
like. The compounds or pharmaceutically acceptable
salts of the present invention may also be useful in
the treatment of malignant cell growth and/or
metastasis, and myoblastic leukaemia. Complications of
Type 1 diabetes include diabetic microangiopathy,
diabetic retinopathy, diabetic nephropathy, macular
degeneration, glaucoma, nephrotic syndrome, aplastic
anaemia, uveitis, Kawasaki disease and sarcoidosis.
Kidney dysfunction includes nephritis,
glomerulonephritis, particularly mesangial
proliferative glomerulonephritis and nephritic
syndrome. It is to be understood that reference to
treatment includes both treatment of established
symptoms and prophylactic treatment, unless explicitly
stated otherwise. According to a further aspect of the
invention, we therefore provide a compound of formula
(I) or a pharmaceutically acceptable salt thereof for
use in human or veterinary medicine and/or for use in
therapy. According to another aspect of the invention,
we provide a compound of formula (I) or a
pharmaceutically acceptable salt thereof for use in
the treatment or prevention(e.g. treatment) of a
condition which is mediated by P2X7 receptors, for
example a condition or disease disclosed herein (in
particular pain, inflammation such as 



rheumatoid arthritis or osteoarthritis, or a
neurodegenerative disease; more particularly pain such
as inflammatory pain, neuropathic pain or visceral
pain, or rheumatoid arthritis or osteoarthritis); e.g.
in a mammal such as a human or rodent e.g. human or
rat e.g. human. According to a further aspect of the
invention, we provide a method of treating a human or
animal (e.g. rodent e.g. rat) subject, for example a
human subject, suffering from a condition which is
mediated by P2X7 receptors, for example a condition or
disease disclosed herein (in particular pain,
inflammation such as rheumatoid arthritis or
osteoarthritis, or a neurodegenerative disease; more
particularly pain such as inflammatory pain,
neuropathic pain or visceral pain, or rheumatoid
arthritis or osteoarthritis), which comprises
administering to said subject an effective amount of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof. According to a further aspect
of the invention we provide a method of treating a
human or animal (e.g. rodent e.g. rat) subject, for
example a human subject, suffering from pain,
inflammation (e.g. rheumatoid arthritis or
osteoarthritis), or a neurodegenerative disease (more
particularly pain such as inflammatory pain,
neuropathic pain or visceral pain, or rheumatoid
arthritis or osteoarthritis), which method comprises
administering to said subject an effective amount of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof. According to a yet further
aspect of the invention we provide a method of
treating a human or animal (e.g. rodent e.g. rat)
subject, for example a human subject, suffering from
inflammatory pain, neuropathic pain or visceral pain
(e.g. pain, such as inflammatory pain, in arthritis
(e.g. rheumatoid arthritis or osteoarthritis)) which
method comprises administering to said subject an
effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof. According to
a further aspect of the invention we provide a method
of treating a subject, for example a human subject,
suffering from Alzheimer's disease which method
comprises administering to said subject an effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.According to
another aspect of the invention, we provide the use of
a compound of formula (I) or a pharmaceutically
acceptable salt thereof for the manufacture of a
medicament for the treatment or prevention (e.g.
treatment) of a condition which is mediated by the
action of P2X7 receptors, for example a condition or
disease disclosed herein (in particular pain,
inflammation such as rheumatoid arthritis or
osteoarthritis, or a neurodegenerative disease; more
particularly pain such as inflammatory pain,
neuropathic pain or visceral pain); e.g. in a mammal
such as a human or rodent e.g. human or rat e.g.
human. According to another aspect of the invention we
provide the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof for the
manufacture of a medicament for the treatment or
prevention (e.g. treatment) of pain (e.g. inflammatory
pain, neuropathic pain or visceral pain), inflammation
(e.g. rheumatoid arthritis or osteoarthritis), or a
neurodegenerative disease (more particularly: pain
such as inflammatory pain, neuropathic pain or
visceral pain, or rheumatoid arthritis or
osteoarthritis); e.g. in a mammal such as a human or
rodent e.g. human or rat e.g. human. According to
another aspect of the invention we provide the use of
a compound of formula (I) or a pharmaceutically
acceptable salt thereof for the manufacture of a
medicament for the treatment or prevention (e.g.
treatment) of inflammatory pain, neuropathic pain or
visceral pain (in particular inflammatory pain or
neuropathic pain; such as inflammatory pain in
arthritis such as rheumatoid arthritis or
osteoarthritis); e.g. in a mammal such as a human or
rodent e.g. human or rat e.g. human. In one aspect of
the invention we provide the use of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof for the manufacture of a medicament for the
treatment or prevention (e.g. treatment) of
Alzheimer's disease; e.g. in a mammal such as a human
or rodent e.g. human or rat e.g. human. In order to
use a compound of formula (I) or a pharmaceutically
acceptable salt thereof for the treatment of humans
and/or other mammals it can optionally be formulated
in accordance with pharmaceutical practice as a
pharmaceutical composition. Therefore in another
aspect of the invention there is provided a
pharmaceutical composition comprising a compound of
formula (I), or apharmaceutically acceptable salt
thereof, adapted for use in human or veterinary
medicine. In order to use a compounds of formula (I)
or a pharmaceutically acceptable salt thereof in
therapy, it will normally be formulated into a
pharmaceutical composition in accordance with
pharmaceutical practice. The present invention also
provides a pharmaceutical composition, which comprises
a compound of formula (I), or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier or excipient. The pharmaceutical
composition may be for use in a method of treatment or
in a use or in a treatment or prevention, as described
herein. A pharmaceutical composition of the invention,
which may be prepared by admixture, for example at
ambient temperature and/or atmospheric pressure, is
usually adapted for oral, parenteral or rectal
administration. As such, the pharmaceutical
composition may be in the form of a tablet, a capsule,
a oral liquid preparation, a powder, a granule, a
lozenge, a reconstitutable powder, an injectable or
infusable solution or suspension, or a suppository. 



An orally administrable pharmaceutical composition is
generally preferred. Tablets and capsules for oral
administration may be in unit dose form, and may
contain one or more excipients, such as a binding
agent (e.g. hydroxypropylmethylcellulose or povidone),
a filler (e.g. lactose and/or microcrystalline
cellulose), a lubricant e.g. a tabletting lubricant
(e.g. magnesium stearate or calcium stearate), a
disintegrant (e.g. a tablet disintegrant such as
sodium starch glycolate or croscarmellose sodium),
and/or an acceptable wetting agent. The tablets may be
coated e.g. according to methods known in
pharmaceutical practice. Oral liquid preparations may
be in the form of, for example, aqueous or oily
suspension, solutions, emulsions, syrups or elixirs,
or may be in the form of a dry product for
reconstitution with water or other suitable vehicle
before use. Such liquid preparations may contain
additive(s) such as a suspending agent(s), an
emulsifying agent(s), a non-aqueous vehicle(s) (such
as an edible oil), and/or a preservative(s), and/or,
if desired, a flavouring(s) or colourant(s).For
parenteral administration, fluid unit dosage forms are
typically prepared utilising a compound of the
invention or pharmaceutically acceptable salt thereof
and a sterile vehicle. In one embodiment, the compound
or salt, depending on the vehicle and concentration
used, is either suspended or dissolved in the vehicle.
In preparing solutions, the compound or salt can e.g.
be dissolved for injection and filter sterilised
before filling into a suitable vial or ampoule and
sealing. In one embodiment, an adjuvant(s) such as a
local anaesthetic, a preservative(s) and/or a
buffering agent(s) is or are dissolved in the vehicle.
To enhance the stability, the composition can for
example be frozen after filling into the vial and the
water removed under vacuum. Parenteral suspensions are
typically prepared in substantially the same manner,
except that the compound or salt is typically
suspended in the vehicle instead of being dissolved,
and sterilization is not usually accomplished by
filtration. The compound or salt can be sterilised,
e.g. by exposure to ethylene oxide, before suspension
in a sterile vehicle. In one embodiment, a surfactant
or wetting agent is included in the composition, e.g.
to facilitate uniform distribution of the compound or
salt of the invention. In one embodiment, the
composition contains from 0.1% to 99% (by weight of
the composition), in particular from 0.1 to 60% or 1
to 60% or 10 to 60% by weight, of the active material
(the compound or pharmaceutically acceptable salt of
the invention), e.g. depending on the method of
administration. The carrier(s) and/or excipient(s)
contained in the composition can for example be
present in from 1% to 99.9%, e.g. from 10% to 99%, by
weight of the composition; and/or in an amount of from
20 mg to 2000 mg such as 50 mg to 1000 mg per unit
dose of the composition. The dose of the compound or
pharmaceutically acceptable salt thereof, e.g. for use
in the treatment or prevention (e.g. treatment) of the
hereinmentioned disorders / diseases / conditions, may
vary in the usual way with the seriousness of the
disorders, the weight of the sufferer, and/or other
similar factors. However, as a general guide, in one
embodiment a unit dose of 0.05 to 2000 mg or 0.05 to
1000 mg, for example 0.05 to 200 mg, such as 20 to 40
mg, of the compound or pharmaceutically acceptable
salt of the invention (measured as the compound), may
be used, e.g. in a pharmaceutical composition. In one
embodiment, such a unit dose is for administration
once a day e.g. to a mammal such as a human;
alternatively such a unit dose may be for
administration more than once (e.g. twice or three
times) a day e.g. to a mammal such as a human. Such
therapy may extend for a number of days, weeks, months
or years.Combinations Compounds of formula (I) or
pharmaceutically acceptable salts thereof may be used
in combination with other (further) therapeutic
agent(s), for example medicaments claimed to be useful
in the treatment or prevention (e.g. treatment) of the
above mentioned disorders. Examples of such further
therapeutic agent(s) may include a b2-agonist (also
known as b2 adrenoceptor agonists; e.g. formoterol)
and/or a corticosteroid (e.g. budesonide, fluticasone
(e.g. as propionate or furoate esters), mometasone
(e.g. as furoate), beclomethasone (e.g. as
17-propionate or 17,21-dipropionate esters),
ciclesonide, triamcinolone (e.g. as acetonide),
flunisolide, rofleponide or butixocort (e.g. as
propionate ester)), e.g. for the treatment of a
respiratory disorder (such as asthma or chronic
obstructive pulmonary disease (COPD)), e.g. as
described in WO 2007/008155 and/or WO 2007/008157. A
further therapeutic agent may include a
3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA)
reductase inhibitor (e.g. atorvastatin, fluvastatin,
lovastatin, pravastatin, rosuvastatin, or simvastatin)
(e.g. for oral administration), e.g. for the treatment
of a cardiovascular disorder (such as
atherosclerosis), e.g. as described in WO 2006/083214.
A further therapeutic agent may in particular include
a non-steroid anti-inflammatory drug (NSAID; e.g.
ibuprofen, naproxen, aspirin, celecoxib, diclofenac,
etodolac, fenoprofen, indomethacin, ketoprofen,
ketoralac, oxaprozin, nabumetone, sulindac, tolmetin,
rofecoxib, valdecoxib, lumaricoxib, meloxicam,
etoricoxib or parecoxib; or e.g. paracetamol,
loxoprofen or aceclofenac; in particular celecoxib,
paracetamol, ibuprofen or diclofenac) (e.g. for oral
administration), e.g. for the treatment of an
inflammatory disease or disorder (such as rheumatoid
arthritis or osteoarthritis, and/or inflammatory
pain), e.g. as described in WO 2005/025571 . Celecoxib
(a COX-2 inhibitor) can for example be administered
orally at a dosage regimen of 100 mg or 200 mg
(measured as the free base) once or twice daily. 



A further therapeutic agent may in particular include
a tumour necrosis factor a (TNFa) inhibitor (e.g.
etanercept or an anti- TNFa antibody such as
infliximab oradalimumab) (e.g. for parenteral
administration such as subcutaneous or intravenous
administration), e.g. for the treatment of an
inflammatory disease or disorder (such as rheumatoid
arthritis or osteoarthritis), e.g. as described in WO
2004/105798. A further therapeutic agent may in
particular include an anti-CD20 monoclonal antibody
(e.g. for parenteral such as intravenous
administration), such as ofatumumab (HuMax-CD20 (tm),
developed in part by Genmab AS) (e.g. ofatumumab for
intravenous administration), rituximab, PRO70769,
AME-133 (Applied Molecular Evolution), or hA20
(Immunomedics, Inc.); in particular ofatumumab or
rituximab. This further therapeutic agent can e.g. be
for the treatment of an inflammatory disease or
disorder (such as rheumatoid arthritis or
osteoarthritis, and/or inflammatory pain). A further
therapeutic agent may include 2-hydroxy-5- [ [4- [ (2-
pyridinylamino) sulfonyl] phenyl] azo] benzoic acid
(sulfasalazine), e.g. for the treatment of an
inflammatory disease or disorder (such as rheumatoid
arthritis or osteoarthritis; in particular rheumatoid
arthritis), e.g. as described in WO 2004/105797. A
further therapeutic agent may in particular include
N-[4-[[(2, 4-diamino-6-pteridinyl) methyl]
methylamino] benzoyl]- L-glutamic acid (methotrexate),
e.g. for oral administration and/or e.g. for the
treatment of an inflammatory disease or disorder (such
as rheumatoid arthritis or osteoarthritis; in
particular rheumatoid arthritis), e.g. as described in
WO 2004/105796. For the treatment of rheumatoid
arthritis, methotrexate can be administered to the
human at a dosage regimen of 7.5 mg orally once
weekly, or using divided oral doses of 2.5 mg at 12
hour intervals for 3 doses (7.5 mg total) as a course
once weekly; the schedule can optionally be adjusted
gradually to achieve an optimal response, but
typically does not exceed a total weekly oral dose of
20mg of methotrexate; once a response has been
achieved, the methotrexate dose is typically reduced
to the lowest possible effective dose. A further
therapeutic agent may include an inhibitor of pro TNFa
convertase enzyme (TACE), e.g. for the treatment of an
inflammatory disease or disorder (such as rheumatoid
arthritis or osteoarthritis; in particular rheumatoid
arthritis), e.g. as described in WO 2004/073704. A
further therapeutic agent may include: a)
sulfasalazine;b) a statin (e.g. for oral
administration), such as atorvastatin, lovastatin,
pravastatin, simvastatin, fluvastatin, cerivastatin,
crilvastatin, dalvastatin, rosuvastatin, tenivastatin,
fluindostatin, velostatin, dalvastatin, nisvastatin,
bervastatin, pitavastatin, rivastatin, glenvastatin,
eptastatin, tenivastatin, flurastatin, rosuvastatin or
itavastatin; c) a glucocorticoid agent (e.g. for oral
or skin-topical administration), such as
dexamethasone, methylprednisolone, prednisolone,
prednisone and hydrocortisone; d) an inhibitor of p38
kinase (e.g. for oral administration); e) an
anti-IL-6-receptor antibody, e.g. an
anti-IL-6-receptor monoclonal antibody (e.g. for
parenteral such as intravenous administration); f)
anakinra; g) an anti-IL-1 (e.g. IL-1 b) monoclonal
antibody (e.g. for parenteral such as intravenous
administration); h) an inhibitor of JAK3 protein
tyrosine kinase; i) an anti-macrophage colony
stimulation factor (M-CSF) monoclonal antibody; or j )
an anti-CD20 monoclonal antibody (e.g. for parenteral
such as intravenous administration), such as
rituximab, ofatumumab (HuMax-CD20 (tm), developed in
part by Genmab AS) (e.g. ofatumumab for intravenous
administration), PRO70769, AME- 133 (Applied Molecular
Evolution), or hA20 (Immunomedics, Inc.); in
particular rituximab or ofatumumab; e.g. for the
treatment of an IL-1 (e.g. IL-1 b) mediated disease
(such as rheumatoid arthritis or osteoarthritis,
and/or inflammatory or neuropathic pain; in particular
rheumatoid arthritis), e.g. as described in WO
2006/003517. In particular, the further therapeutic
agent or agents can be a therapeutic agent or agents
capable of treating inflammatory pain, such as
paracetamol and/or an opioid (such as morphine,
fentanyl, oxycodone, tramadol, hydrocodone,
hydromorphone, oxymorphone, methadone or
buprenorphine; in particular morphine, fentanyl,
oxycodone, or tramadol). This/these therapeutic
agent(s), and/or the combination comprising this/these
therapeutic agent(s), can be for the treatment of
inflammatory pain, e.g. in a mammal such as a human.
For example, paracetamol can be administered at a
human oral dosage regimen of 500 mg to 1000 mg (e.g.
500 mg, 650 mg or 1000 mg, in particular 650 mg) of
paracetamol (measured as the free base / free
compound), administered two, three or four times
daily. In a particular embodiment of the invention,
the further therapeutic agent or agents can be a
therapeutic agent or agents capable of treating
neuropathic pain, such as:- an opioid (such as
morphine, fentanyl, oxycodone, tramadol, hydrocodone,
hydromorphone, oxymorphone, methadone or
buprenorphine; in particular morphine, fentanyl,
oxycodone, or tramadol, most particularly morphine), -
a monoamine reuptake inhibitor (such as duloxetine or
amytriptyline), - pregabalin, - gabapentin, -
gabapentin enacarbil (XP13512), and/or -
carbamazepine. This/these therapeutic agent(s), and/or
the combination comprising this/these therapeutic
agent(s), can be for the treatment of neuropathic
pain, e.g. in a mammal 



such as a human. For example, pregabalin can be
administered orally e.g. for neuropathic pain; e.g. at
a human oral dosage regimen of 150 mg to 600 mg total
pregabalin per day (measured as the free base), split
between two to three doses per day. For example, for
postherpetic neuralgia (a neuropathic pain condition),
pregabalin can be administered at a starting oral
dosage regimen of 150 mg total pregabalin per day
(split between 2 or 3 doses per day), escalating (e.g.
in about one week) to an oral dosage regimen of 300 mg
pregabalin total per day, and optionally escalating up
to a maximum oral dosage regimen of 600 mg total
pregabalin per day. For painful diabetic neuropathy
(another neuropathic pain condition), an oral dosage
regimen of 150 mg to 300 mg total pregabalin per day
can be administered. For fibromyalgia, an oral dosage
regimen of 150 mg to 450 mg (e.g. 300 or 450 mg) total
pregabalin per day can be administered. Pregabalin can
e.g. be administered separately from the compound of
formula (I) or the salt thereof. For example,
gabapentin can be administered orally, e.g. for
neuropathic pain. Oral dosage units can e.g. contain
100 mg, 300 mg, 400 mg, 600 mg or 800 mg of gabapentin
(measured as the free base/acid). The gabapentin
dosage regimen for neuropathic pain can e.g. be from
300 mg once, twice or three times per day up to a
total dose of 3600 mg / day. Some gradual up-titration
of the dosage regimen is usually performed. For
example, for peripheral neuropathic pain in adults,
gabapentin therapy can be initiated by titrating the
dose thus: day 1 = 300 mg of gabapentin (measured as
the free base/acid) once a day, day 2 = 300 mg two
times a day, and day 3 = 300 mg three times a day;
alternatively the starting dose can be 900 mg / day of
gabapentin (measured as the free base/acid),
administered as three equally divided doses.
Thereafter, e.g. based on individual patient response
andtolerability, the dose can be further increased,
typically in 300 mg / day increments every 2-3 days,
up to a maximum total dose of 3600 mg / day of
gabapentin (measured as the free base/acid). Slower
titration of gabapentin dosage may be appropriate for
individual patients. The minimum time to reach a total
dose of 1800 mg / day is typically one week, to reach
2400 mg / day is typically a total of 2 weeks, and to
reach 3600 mg / day is typically a total of 3 weeks.
Gabapentin can e.g. be administered separately from
the compound of formula (I) or the salt thereof. For
example, gabapentin enacarbil (XP13512, ()-1-([(a-
isobutanoyloxyethoxy)carbonyl]-aminomethyl)-1-cyclohex
ane acetic acid, which is a prodrug of gabapentin) can
be administered orally, e.g. to a human, e.g.
separately from the compound of formula (I) or the
salt thereof. In one embodiment, gabapentin enacarbil
(XP13512) is for example administered orally, e.g. to
a human such as a human adult, e.g. at a total daily
dose having an equivalent molar quantity of gabapentin
enacarbil as the molar quantity present in 900 mg /
day to 3600 mg / day of gabapentin (see e.g. page 8 1
lines 24-32 of WO 02/100347). A 600 mg dose of
gabapentin enacarbil (measured as the free acid)
contains the molar equivalent of 312 mg of gabapentin.
See also K.C. Cundy et al., "Clinical Pharmacokinetics
of XP13512, a Novel Transported Prodrug of
Gabapentin", J. CHn. Pharmacol., 2008, e-publication
30 September 2008, incorporated herein by reference,
and the Materials and Methods - Formulation and Study
Designs sections therein, for examples of some oral
doses, dosage regimens and formulations of XP13512
used in human pharmacokinetic studies. In a particular
embodiment of the invention, when the further
therapeutic agent includes an opioid (such as
morphine, fentanyl, oxycodone, tramadol, hydrocodone,
hydromorphone, oxymorphone, methadone or
buprenorphine; in particular morphine, fentanyl,
oxycodone, or tramadol), then the opioid and/or the
combination comprising the opioid is for the treatment
of pain, in particular inflammatory or neuropathic
pain, e.g. in a mammal such as a human. When the
compounds are used in combination with other
therapeutic agents, the compounds may be administered
either sequentially or simultaneously by any
convenient route.The invention thus provides, in a
further aspect, a combination comprising a compound of
formula (I) or a pharmaceutically acceptable salt
thereof together with a further therapeutic agent or
agents (e.g. as defined herein). The individual
components of the combination of the invention (i.e.
the compound of formula (I) or the salt thereof, and
the further therapeutic agent or agents) may be
present as separate pharmaceutical formulations /
compositions, or may be present as a combined
pharmaceutical formulation / composition (e.g. may be
together in a single combined oral dosage form, e.g. a
single combined tablet or capsule). The individual
components of this combination can for example be
administered either sequentially in separate
pharmaceutical formulations / compositions (e.g.
oral), or simultaneously in separate or combined
pharmaceutical formulation(s) / composition(s) (e.g.
oral); in a particular embodiment they are
administered sequentially in separate pharmaceutical
formulations / compositions (e.g. oral). The
combinations referred to herein may optionally be
presented for use in the form of a pharmaceutical
formulation and thus pharmaceutical formulations
comprising a combination as defined herein together
with a pharmaceutically acceptable carrier or
excipient comprise a further aspect of the invention.
The individual components of such combinations may be
administered either sequentially or simultaneously in
separate or combined pharmaceutical formulations. When
a compound of formula (I) or a pharmaceutically
acceptable salt thereof is used in combination with a
second therapeutic agent active against the same 



disease state the dose of each compound may differ
from that when the compound is used alone. The
following descriptions and Examples illustrate the
compounds of the invention and methods for their
preparation but are not intended to be
limiting.EXAMPLES Abbreviations, some of which may be
used herein, include the following: HEPES
4-(2-hydroxyethyl)-1-piperazine-1-ethanesulfonic acid
eq equivalents HPLC high performance liquid
chromatography h hours min minutes LCMS or LC/MS
liquid chromatography / mass spectrometry MS mass
spectrometry RT room temperature (ambient
temperature); this is usually in the range of about 18
to about 25 0C, or a sub-range within this range,
unless otherwise disclosed herein. The general methods
(a)-(c), along with the synthetic methods outlined in
Schemes 1 to 3 above, for the preparation of compounds
of the present invention are further illustrated by
the following examples. Example 1
L/-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-2-(2-m
ethylpropyl)-3- isothiazolidinecarboxamide 1,1
-dioxide (E1) (in a form prepared or obtainable from
Lhomocystine)
2-(2-methylpropyl)-3-isothiazolidinecarboxylic acid
1,1 -dioxide (0.080 g, 0.36 mmol, prepared as
described below) was dissolved in dimethylformamide (8
ml) and to this was added
1-[4-fluoro-2-(trifluoromethyl)phenyl]methanamine
(0.139 g, 0.72 mmol), then diisopropylethylamine
(0.140 g, 1.08 mmol), 1-hydroxybenzotriazole (0.122 g,
0.90 mmol), and
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (0.173 g, 0.90 mmol). The mixture was
stirred at room temperature for 24 hrs then diluted
with water and extracted with ethyl acetate. The
combined organic layerswere then washed with saturated
aqueous sodium chloride solution and then with water,
then dried with anhydrous sodium sulphate and
evaporated. The resulting residue was purified by
preparative HPLC to give pure L/-{[4-fluoro-2-
(trifluoromethyl)phenyl]methyl}-2-(2-methylpropyl)-3-i
sothiazolidinecarboxamide 1,1- dioxide (0.045 g). MS
[M+H] + = 397.07, HPLCa retention time = 3.35 minutes.
The 2-(2-methylpropyl)-3-isothiazolidinecarboxylic
acid 1,1 -dioxide used in the above procedure was
prepared as follows: (i) Ethyl
(3S)-3-isothiazolidinecarboxylate 1,1 -dioxide was
prepared from Lhomocystine in a manner analogous to
that described in Luisi, Grazia; Pinnen, Francesco.
Archiv der Pharmazie (Weinheim, Germany) (1993),
326(3), 139-41 . (ii) Ethyl
(3S)-3-isothiazolidinecarboxylate 1,1-dioxide (0.100
g, 0.52 mmol) was dissolved in dimethylformamide (2
ml) and treated with potassium carbonate (0.286 g,
2.07 mmol) and then with isobutyl bromide (0.142 g,
1.04 mmol). The mixture was stirred at room
temperature for 4.5 hrs and then heated at 700C for 2
hrs. The mixture was then diluted with water and the
resulting mixture was extracted with ethyl acetate (3
times). The combined organic fractions were washed
three times with water, then dried over anhydrous
sodium sulphate and evaporated to give a residue which
was purified further by silica-gel column
chromatography, eluting with a 10:1 mixture of
petroleum ether and ethyl acetate respectively, to
give pure ethyl 2-(2-
methylpropyl)-3-isothiazolidinecarboxylate 1,1-dioxide
(0.100 g). (iii) Ethyl
2-(2-methylpropyl)-3-isothiazolidinecarboxylate
1,1-dioxide (0.400 g, 1.6 mmol) was dissolved in
tetrahydrofuran (4 ml) and treated with lithium
hydroxide monohydrate (0.270 g, 6.4 mmol). The mixture
was stirred at room temperature for 4 hrs and then
poured into water. The aqueous mixture was extracted
with ethyl acetate and then the aqueous layer was
treated with an aqueous HCI solution (10%) at 0C and
then extracted with ethyl acetate. The combined
organic layer was dried over Na2SC"4 and concentrated
to give 2-(2-methylpropyl)-3-isothiazolidinecarboxylic
acid 1,1-dioxide (0.32O g). Examples 2-32 (in forms
prepared or obtainable from L-homocystine) In a manner
analogous to that described for Example 1 above the
compounds tabulated below (Table 1, in forms prepared
or obtainable from L-homocystine) were prepared by
substituting the appropriate amine and/or alkyl
halide, all of which areavailable from commercial
sources or can be prepared using routes described
previously in the chemical literature, for the
1-[4-fluoro-2- (trifluoromethyl)phenyl]methanamine
and/or isobutyl bromide respectively that were used in
the above procedure. Table 1USED CAPSULE OR POD
RECEPTACLE FOR LIQUID FOOD OR BEVERAGE MACHINES Field
of the Invention The field of the invention pertains
to used capsule or pod receptacles of machines for
preparing liquid food or beverages from an ingredient
of the liquid food or beverage supplied within a
capsule or pod to the machine. Background Art Liquid
food or beverage preparation machines are becoming
very popular whether at home or in offices. For
instance, there are machines for the preparation of
beverages such as coffee, tea, soup or other similar
beverages, in which at least one ingredient of the 



desired beverage, for example ground coffee, is
supplied within a capsule or pod into a capsule or pod
extraction chamber of the machine. The use of capsules
or pods, such as plastic and/or aluminium-based
capsules or pods for the preparation of beverages has
many advantages. Capsules or pods, in particular
aluminium-based capsules or pods, are hermetic or gas
tight and thus can protect the beverage ingredient
effectively during an extended period of time against
the environment such as air, humidity or light, before
use of the ingredient. Thus such capsules and pods
prevent premature degradation of the ingredient.
Furthermore, capsules or pods of a beverage ingredient
are easy to handle, hygienic, and their use involves
less cleaning of the beverage preparation machine, in
particular no significant part of the machine's
extraction chamber comes into contact with the
beverage ingredient contained in the capsule or pod
during the extraction process. Capsules or pods are
usually inserted individually into the machine's
extraction chamber, manually or automatically from a
capsule or pod stack. Hot or coldwater is then passed
through the capsule or pod for brewing or otherwise
extracting the ingredient (s) contained within the
capsule or pod and form the desired beverage. The
prepared beverage is supplied via an outlet of the
machine into a cup, mug or other receptacle to the
user . Used capsules or pods may either be removed
individually from the liquid food or beverage
preparation machine after each preparation cycle or
they may be collected in a machine's used capsule or
pod receptacle for instance as mentioned in EP 1 731
065. Typically, the capsule or pod receptacle is
located underneath the capsule or pod chamber so that
the capsules or pods may fall by gravity into the
receptacle upon extraction. In the latter case, the
receptacle has to be emptied by the user when full.
The receptacle may be a drawer-type removable
receptacle located in a seat of the beverage
preparation machine typically under the extraction
chamber. The used capsule or pod receptacle may be
slid in and out of the machine's housing. A problem
may arise with such capsule or pod receptacles, in
particular in conjunction with rigid capsules or pods,
when used capsules or pods accumulate in the
receptacle to form a heap of capsules or pods whose
top extends above the receptacle in such a manner to
come into conflict with the housing when the
receptacle is slid out of the machine's housing for
emptying. A solution to avoid the jamming of the
receptacle by used capsules or pods is to provide an
optical level detector for measuring the level of
capsules or pods in the used capsule or pod receptacle
and inviting the user to empty the receptacle when the
level of capsules or pods comes close to the level of
the machine's housing. Another solution involves
counting the number of capsule or pod extractions
after emptying the receptacle and inviting the user to
empty the receptacle after apredetermined number of
capsules or pods has been collected, an excess of
which may possibly cause jamming. A drawback with the
level detector system involves the use of expensive
electronic detectors, in particular optical detectors.
Furthermore, since the accumulated capsules or pods
naturally form a heap in the receptacle a waste of
space is usually also involved around this heap. A
drawback of the capsule or pod counting system lies in
the fact that, in order to avoid jamming at all time,
it is necessary to set a maximum number of collectible
capsules or pods in the receptacle that will often
lead to a poor filling of the receptacle at the time
when the user will be invited to re-empty the
receptacle and to an even greater waste of space
around the heap of collected capsules or pods in the
receptacle than with the above described level
detector. Hence, there is still a need to provide an
inexpensive simple solution for avoiding jamming of a
used capsule or pod receptacle in a liquid food or 



beverage machine. Summary of the Invention The
invention thus relates to a machine for preparing a
liquid food or beverage from a pre-portioned beverage
or food ingredient in a capsule or pod. For instance,
the machine is a coffee, tea or soup preparation
machine. In particular, the machine is arranged for
preparing within a liquid food or beverage module a
beverage or liquid food by passing hot or cold water
or another liquid through a capsule or pod containing
an ingredient of the beverage or liquid food to be
prepared, such as ground coffee or tea or chocolate or
cacao or milk powder. In a broad aspect of the
invention, the preparation machine comprises: a liquid
food or beverage preparation unit arranged to receive
capsules or pods for use andevacuate capsules or pods
upon use; a housing having an opening leading into a
seat to which capsules or pods are evacuated from the
preparation unit; and a receptacle having a cavity
forming a storage space for collecting capsules or
pods evacuated to the seat into the receptacle to a
level of fill. The receptacle is insertable into the
seat for collecting capsules or pods and is removable
from the seat for emptying the collected capsules or
pods. In accordance with the invention, the
preparation machine further comprises means to inhibit
jamming of the receptacle at removal from the seat
when the level of fill in the receptacle extends above
the opening of the housing. In particular, the jamming
inhibiting means are so arranged that the collected
capsules or pods in the receptacle are inhibited from
interfering with the housing at removal of the
receptacle through the housing's opening. The jamming
inhibiting means may be arranged to: lower the level
of fill of collected capsules or pods in the
receptacle for its removal. For instance, the machine
is associated with a mechanical means arranged to
redistribute an accumulated heap of capsules or pods
in the receptacle to improve occupation of the storage
space with capsules or pods. Such means may include a
vibration or shaking means of the receptacle or other
means that lowers the level of such a heap. Other
means arranged to lower the level of fill of collected
capsules or pods in the receptacle for removal thereof
are discussed below. The jamming inhibiting means may
be arranged to: displace the receptacle with its level
of fill of collected capsules or pods. In one
embodiment, the receptacle is associated with an
elevator means that raises the receptacle in the seat
into its operative position to collect capsules or
pods and that lowers the receptacle in the seat for
removal thereof through the opening of the housing so
that capsules or pods that could accumulate to a level
above the receptacle's mouthin the operative position
of the receptacle would be lowered relative to an
upper part of the housing opening in a removal step of
the receptacle. In another embodiment, the jamming
inhibiting means are arranged to reorient, in
particular within the seat, the receptacle so that the
level of fill is lowered relative to an upper par of
the opening of the housing. Examples of such
reorientations of the receptacle are disclosed in
application EP 08155753.0 of which priority is claimed
for the present application and the content of which
is hereby incorporated by way of reference. In a
particular aspect of the invention, the preparation
machine comprises: a liquid food or beverage
preparation unit arranged to receive capsules or pods
for use and evacuate capsules or pods upon use; a seat
to which capsules or pods are evacuated from the
preparation unit; and a receptacle having a cavity
forming a storage space for collecting capsules or
pods evacuated to the seat. The receptacle is
insertable into the seat for collecting capsules or
pods and is removable from the seat for emptying the
collected capsules or pods. In accordance with the
invention, the preparation machine further comprises a
means for reducing the storage space 



of the receptacle at insertion into the seat and for
increasing the storage space of the receptacle at
removal from the seat . As mentioned above, used
capsules or pods that drop into the collection
receptacle via the receptacle's mouth tend to
accumulate in the form of a heap in the receptacle.
This heap of capsules or pods may rise up to a level
that exceeds to level of the receptacle's mouth. If a
state of the art capsule or pod collection arrangement
is used, typically a drawer-type receptacle, pulling
the receptacle out from the cavity will be inhibited
by the top of the heap of capsules extending above the
receptacle's opening, which top will collide with the
fixed outer wall of the device's housing that more or
less matches the upper edge of the front wall ofthe
movable capsule receptacle. In such a situation, the
receptacle will be jammed by the capsules in the
cavity and the user will be faced with the problem of
unjamming the receptacle. The present invention
provides a solution to this problem by reducing the
capsule or pod storage space in the receptacle during
collection of capsules or pods, and by increasing the
available storage space when the receptacle is removed
from the preparation machine for emptying the
collected capsules or pods. In one embodiment, the
seat comprises or is assembled to a body that is
arranged to: - enter the cavity at insertion of the
receptacle into the seat, whereby the storage space is
reduced; and - exit the cavity at removal of the
receptacle from the seat, whereby the storage space is
increased. Typically, this body will be moulded or
cast with the seat or will be mounted on an anchorage
part integral with the seat . For instance, the
receptacle has a wall delimiting the cavity, the wall
having a through-opening for allowing the passage of
the body into the cavity. The body can be associated
with: a rear face or rear end of the seat and may be
arranged to extend via the throughopening of a rear
wall of the receptacle; and/or a side face or side of
the seat and is arranged to extend via the
through-opening of a sidewall of the receptacle. It is
also contemplated to provide an elevator-type system
to increase and reduce the storage space of the
receptacle. For example, the seat may include an
elevator platform that is arranged to raise the
receptacle within the seat against a counter-body of
the seat or lower it therefrom. In other words, the
counter-body may be arranged to: enter the
receptacle's mouth to reduce the receptacle's storage
space when the receptacle is in its operative position
to collect capsules or pods; and exit the receptacle's
mouth to increase the receptacle'sstorage space when
the receptacle is lowered from its operative position
and removed from the seat. Alternatively, it is also
possible to provide a counterbody that is lowered and
raised into the receptacle's mouth to reduce and
increase the receptacle's storage space. The
elevator-type movements of the platform or of the
counter-body can be manually or motor-driven. In
another embodiment, the receptacle comprises a
plurality of walls delimiting the cavity, at least one
of which being relatively movable in the receptacle to
increase and reduce the storage space at removal and
insertion of the receptacle, respectively. For
instance, the cavity is delimited by two cooperating
shells that are movable relatively to one another. The
cooperating shells as well as the receptacle and the
seat can be relatively and respectively movable to one
another along substantially parallel directions. For
example, at least one relatively movable wall, in
particular a shell, of the receptacle is movable in a
sliding or telescopic movement in the receptacle. More
generally, the receptacle can have a bottom with at
least one arrangement, such as one or more
through-openings or drain-holes, for the evacuation of
liquid. The receptacle can be located on a reservoir
for collecting liquid from the receptacle. The
receptacle and 



the reservoir may be insertable into and removable
from the seat en bloc. Another aspect of the invention
concerns a receptacle having a cavity forming a
storage space for collecting capsules or pods. Such a
receptacle can be insertable and removable from a seat
of a machine for preparing liquid food or beverage
that is arranged to evacuate ingredient capsules or
pods to such a seat upon use, as described above. This
receptacle comprises means associated with its cavity
for reducing the storage space at insertion into such
a seat and for increasing the storage space at removal
from such a seat.Such a receptacle may include any
feature or combination of features disclosed in the
relation with the receptacle of the liquid food or
beverage preparation machine described above. Brief
Description of the Drawings The invention will now be
described with reference to the schematic drawings,
wherein: - Figure 1 illustrates a liquid food or
beverage preparation machine according to the
invention; - Figure 2 shows a similar machine with an
exploded view of the its capsule or pod collection
receptacle, cup or mug support and drip tray
arrangement; - Figures 3a to 5a show a perspective
view of a capsule or pod receptacle in various
positions relatively to a corresponding seat of a
liquid food or beverage preparation machine according
to the invention; Figures 3b to 5b show corresponding
crosssectional views of the receptacle and seat of
Figures 3a to 3c; - Figure 6 is a cross-sectional view
from above of a front part of a receptacle of a
preparation machine according to the invention;
Figures 7a and 7b illustrate two positions of another
capsule or pod receptacle in a corresponding seat of a
liquid food or beverage preparation machine according
to the invention; Figures 8a and 8b illustrate two
positions of another capsule or pod receptacle in a
corresponding seat of a liquid food or beverage
preparation machine according to the invention; -
Figures 9a and 9b illustrate a variation of the
receptacle and corresponding seat of Figs 3a to 5b; -
Figures 10a and 10b illustrate a variation of the
receptacle and corresponding seat of Figs 8a and 8b;
and- Figures 11a and lib illustrate a further
variation of the receptacle and corresponding seat of
Figures 8a and 8b. Detailed description Figure 1 shows
a liquid food or beverage machine according to the
invention. The machine has a liquid food or beverage
unit 2 in a housing 9 . Unit 2 is arranged for
receiving an ingredient capsule or pod and feeding a
liquid to the capsule or pod. Unit 2 is mounted on a
platform 1 and extends along a lateral side 1 '
thereof. A beverage outlet 95 for dispensing beverage
from unit 2 extends through a front face 94 of housing
9 . Unit 2 includes a brewing module (not shown) that
comprises an opening and closure handle 11 and means
for holding a substance-containing capsule or pod,
e.g., a coffee capsule, and liquid food or beverage
delivery means such as a liquid food or beverage duct
95. The holding means typically comprises a capsule
holder and a brewing cage, a fluid injection system
for injecting water in the capsule and a closure
device such as a lever and a knee joint mechanism.
Suitable extraction modules are described in EP 1 859
713. Further possible features of unit 2 are discussed
in greater details in co-pending application
EP07123009, the content of which is hereby
incorporated by way of reference. Furthermore, housing
9 houses within a receptacle seat a used capsule or
pod receptacle 30 that has a front face 31 and that is
removably inserted under the brewing unit and outlet
95, in accordance with the invention. Receptacle 30
and its seat in housing 9 will be discussed in greater
details in relation with Figs 2 to 8b. 



Platform 1 has at least the minimal functions as to
the fluid and power management, which is supplying the
liquid food or beverage unit 2 with electrical power
and with water from water tank 7 attached to the
baseplatform externally to housing 9 and adjacent to
the rear wall of housing 9 . A master switch 3 is
mounted on platform 1 for shutting on and off the
machine. Two user-buttons 12, typically for selecting
a small or large quantity of liquid food or beverage
to be prepared, are located above unit 2 . Upper face
34 of platform 1 has means in the form of a STRIX(tm)
connector (not shown) for connecting a milk frothing
device 8 . Such disconnectable connectors for the
beverage or liquid food machine and frothing device 8
are for example disclosed in greater detail in WO
03/075629, WO 2008/046837 and in PCT/EP08/056349 which
are hereby incorporated by way of reference. Upper
face 34 is adjacent neighbouring front face 35 that
can be associated with a heating system, in particular
integrated in platform 1 , and that may be arranged to
support one or more cups or mugs for pre heating
thereof prior to use. As mentioned above, liquid food
or beverage unit 2 generally extends upwards within
housing 9 adjacent a first lateral edge 1 ' of
platform 1 . Frothing device 8 is generally located
adjacent a second lateral edge of platform 1 opposite
the first edge 1 ' ', so that housing 9 and platform 1
generally form in cross-section an L-shape that
supports frothing device 8 . The liquid food or
beverage machine also includes a support device 6 for
supporting mugs that is located under beverage outlet
95 and that is in the shape of a perforated plate for
evacuating liquid. A collector 6a in the form of a
shallow reservoir is located underneath support device
6 for collecting the evacuated liquid. Collector 6a
does not require a high capacity for collecting
liquid. Most of the time, collector 6a will only have
to collect drips and spills.Support device 6 and
collector 6a are separable en bloc from platform 1 ,
for instance for emptying collector 6a and/or for
cleaning. Furthermore, the liquid food or beverage
machine has, above support device 6 , a second support
plate 2 1 for supporting recipients, such as cups, of
smaller size underneath the outlet 95. Like main
support device 6 , second support plate 2 1 comprises
a perforated plate for the evacuation of liquid, in
particular to collector 6a, optionally via support
device 6 . Second support plate 2 1 is movable into a
generally horizontal operative position between the
outlet 95 and support device 6 , as illustrated, and
is movable into a generally upright or vertical rest
position away therefrom so that a larger recipient is
placeable on support device 6 under outlet 95. Second
support plate 2 1 is in particular rotatable and/or
slidable from its operative position into its rest
position. Further details of possible features of such
second support device are for example disclosed in EP
1 867 260. Figure 2 , in which the same numeric
references generally designate the same elements,
shows another embodiment of the invention. The
preparation machine shown in Fig. 2 has the same
features as the machine of Fig. 1 except for the
absence of the lateral platform extension supporting a
milk frothing device. The preparation machine of Fig.
2 has a seat 5 for receiving a receptacle 30 having a
cavity 30' that forms a storage space for collecting
used capsules or pods. Receptacle 30 may be assembled
to a cup support device 2 0 which includes cup support
member 2 1 that is pivotally mounted onto a reservoir
22 supporting receptacle 30. Support member 2 1 is
assembled to or integral with a stop member 24 that is
rotatable with support member against a front face of
reservoir 24 tostop the downward rotation of support
member 2 1 and secure member 2 1 in a horizontal
position. Receptacle 30 may have bottom part with a
drain-hole 



so that reservoir 22 can collect liquid drained from
this bottom part into reservoir 22 via the drain-hole.
Cup support device 2 0 and receptacle 30 resting
thereon may be inserted and removed en bloc from seat
5 . Further details of receptacle 30 and seat 5 are
discussed in relation with Figures 3a to 5b. Also
shown in Fig. 2 , collector 6a supporting support
device 6 may be removably assembled via a mechanical
connector 4 to platform 1 . Figs 3a to 5a and 3b to 5b
show in perspective view and cross-sectional view,
respectively, different positions of receptacle 30
relative to seat 5 : an inserted position (Figs 3a and
3b) ; an intermediate position (Figs 4a and 4b) at
insertion or removal; and a removed position (Figs 5a
and 5b) . As can be seen in Figures 3a to 5b, the
capsule or pod collection arrangement of a machine
according to this embodiment of the invention includes
three units, namely: a capsule or pod receptacle 30; a
cup support device 2 0 on which receptacle 30 is
mounted; and a seat 5 for housing receptacle 30 on cup
support device 20. Seat 5 is located within housing 9
underneath the brewing unit (with handle 11) of liquid
food or beverage unit 2 . Seat 5 has a bottom 53, a
rear face 51, facing side faces 51' and a front
opening 5 ' (see Fig. 5a) for allowing the insertion
and the removal of receptacle 3 0 and reservoir 22.
Cup support device 2 0 comprises a perforated support
plate 2 1 that is hingedly assembled to liquid
collection reservoir 22 via axis 23. Collection
reservoir 22 has a rim that supports and holds capsule
or pod receptacle 30, so that reservoir 22 and
receptacle 30 can be inserted and removed from seat 5
en bloc.Receptacle 30 has a generally funnel-shaped
bottom 35 with a through-hole 35' for evacuating
liquid, in particular from capsules or pods upon use
or from a cleaning or rinsing process of the
preparation machine, to reservoir 22 located
underneath. Cavity 30' of receptacle 30 is generally
delimited by bottom 35, front wall 31, facing
sidewalls 32 and rear wall 33. Receptacle 30 is so
dimensioned that front wall 31 comes generally flush
with front face 94 of housing 9 when receptacle 30 is
in its operative position inserted in seat 5 . Front
wall 31 can be transparent or translucent to permit
visual examination by a user of the level of fill of
receptacle 30 with capsules or pods. Moreover, as
shown in greater details in Fig. 6 , front wall 31 may
have one or more through-openings 317 for the
evacuation of steam from cavity 30' of receptacle 30,
in particular a series of side-by-side elongated
through-openings, such as through-openings 317
extending over substantially an entire height of front
wall 31. In one embodiment, wall 31 may include two
adjacent parallel lines 312,314 of generally
vertically extending parallel and spaced apart
side-by-side members 311,313. These two lines 312,314
of parallel upright members 311,313 can be offset so
that the parallel members 311,313 of the two lines
312,314 are in a staggered arrangement, in a zig zag
order, or in positions alternating on either side of a
median line 316 extending between the two lines
312,314. The two lines 312,314 of parallel upright
members 311,313 may extend between end portions 315 of
sidewalls 32 of receptacle 30. In this configuration,
the spaced apart upright parallel members 311,313 may
delimit therebetween through-openings 317. In such an
arrangement, throughopenings 317 have a flow-through
orientation that is parallel to the general direction
316 of front wall 31. Hence, steam or fluid will not
be able to project in direct line from cavity 30'
outside but will be diverted the staggered arrangement
311,313.In accordance with the invention, the liquid
food or beverage preparation machine further comprises
a means for reducing the storage space of receptacle
30 at insertion into seat 5 and for increasing the
storage space of receptacle 30 at removal from the
seat 5 . In the embodiment shown in Figs 3a to 5b,
such means 



are provided, on the one hand, in the form of a
throughopening 34 delimited by rear wall 33 or
receptacle 30 and, on the other hand, by a body 52
protruding out from rear wall 51 or seat 5 .
Through-opening 34 and body 52 cooperate so that: when
receptacle 30 is inserted in seat 5 , body 52 extends
via through-opening 34 into cavity 30' of receptacle
30 whereby the storage space of cavity 30' is reduced
by the corresponding intruding volume of body 52, as
illustrated in Figs 3a and 3b; when receptacle 3 0 is
removed from seat 5 , the volume previously occupied
by body 52 in cavity 30' is freed, whereby the storage
space of cavity 30' is increased in the absence of
body 52 in cavity 30', as illustrated in Figs 5a and
5b. During removal or insertion of receptacle 30, body
52 retracts from or penetrates into cavity 30' via
through-opening 34 of rear wall 33, as shown in Figs
4a and 4b. Hence, when cavity 30' is filled or even
overfilled with capsules or pods, a user may still
remove receptacle 30 from seat 5 without risk of
jamming receptacle 30, as the removal operation
increases the available storage space of receptacle
30. As explained above, during removal, body 52
withdraws from cavity 30' leaving additional space
therein. Conversely, when receptacle 30 is put back
into place in seat 5 upon emptying, body 52 may freely
enter empty cavity 30' to reduce its storage capacity
for the capsule or pod filling process. Figs 9a and
9b, in which the same numeric references generally
designate the same elements, show two schematic views
from above of a variation of the receptacle and seat
shown in Figs 3a to 5b. Fig. 9a illustrates receptacle
30 in its operative position for collecting capsules
or pods. Fig. 9b illustrates receptacle 30 in
anintermediate position at removal (or insertion) into
seat 5 of the preparation machine. Instead of having a
body of a seat that enters via a through-opening in a
middle part of the rear wall of the receptacle like in
Figs 3a to 5b, in Figs 9a and 9b seat 5 has a pair of
spaced apart bodies 52', 52'' that are located at
opposite end corners of seat 5 and that are arranged
to enter laterally into cavity 30' via cut-outs or
through-openings 34', 34'' formed at rear corners
between sidewalls 32 and rear wall 33. Likewise,
through-opening 34', 34'' and bodies 52', 52''
cooperate so that: when receptacle 30 is inserted in
seat 5 , bodies 52', 52'' extend laterally via
corresponding through-openings 34', 34'' into cavity
30' of receptacle 30 whereby the storage space of
cavity 30' is reduced by the corresponding intruding
volumes of bodies 52', 52'', as illustrated in Fig 9a;
when receptacle 30 is removed from seat 5 , the
volumes previously occupied by bodies 52', 52'' in
cavity 30' are freed, whereby the storage space of
cavity 30' is increased in the absence of bodies 52',
52'' in cavity 30', as illustrated in Fig. 9b. During
removal or insertion of receptacle 30, bodies 52',
52'' retract from or penetrate into cavity 30' via
through-openings 34', 34'' of sidewalls 32 and rear
wall. Figs 7a and 7b, in which the same numeric
references generally designate the same elements,
schematically illustrate a further embodiment of
receptacle 30 and seat 5 of a liquid food or beverage
preparation machine according to the invention. Fig 7a
illustrates receptacle 30 in its operative position in
seat 5 . Figure 7b illustrates receptacle 30 during
insertion into or removal from seat 5 . In this
embodiment, the means for reducing the storage space
of receptacle 30 at insertion into seat 5 and for
increasing the storage space of receptacle 30 at
removal from the seat 5 include a pair of facing
shells36,37 delimiting cavity 30' of receptacle 30.
Shells 36,37 are movable relatively to one another to
increase and decrease the storage space of cavity 30'.
In particular, shells 36,37 are in a telescopic
arrangement. Peripheral portions 36a of walls 32 and
bottom 35 of shell 3 6 may slide in an out from
grooves 37' in corresponding peripheral portions 37a
of walls 38 and bottom 39 of shell 37. To avoid
unwanted full separation 



of shells 36,37, groove 37' and/or peripheral portions
36a may incorporate an abutment or like arrangement
(not shown), as known in the art. During use, used
capsules or pods are evacuated from a brewing unit to
passage 55 of seat 5 into cavity 30' of receptacle 30.
In this operative configuration, receptacle 30 has its
shells 36,37 urged together for reducing the storage
space of cavity 30', as illustrated in Fig. 7a. When
receptacle 30 needs to be removed from seat 5 , e.g.
for emptying, front shell 3 6 may first be pulled out,
e.g. telescoped out, for instance by means of a handle
or grip (not shown) , while leaving rear shell 37 in
place in seat 5 with rear walls 33,51 of receptacle 30
and seat 5 remaining together, as illustrated in Fig.
7b. Hence, the size of cavity 30' of receptacle 30 is
correspondingly increased and capsules or pods
collected therein have an increased storage space in
receptacle 30. It follows that capsules or pods that
would have been accumulated above the mouth of
receptacle 30, in particular up to and into passage
55, so as to overfill receptacle 30 in its operating
position, are redistributed in the enlarged cavity 30'
having a larger storage space. Such an arrangement
significantly reduces the risk of clogging or jamming
of capsule or pod collection receptacles at removal.
When capsules or pods stored in enlarged cavity 30'
have freed the way out, receptacle 30 may be further
pulled along the same direction to remove receptacle
30 including rear shell 37 entirely from seat 5 .As
apparent from Figs 7a and 7b, pivotable support plate
2 1 should be in its deployed operative horizontal
position when receptacle 30 is being removed from or
inserted into seat 5 . Furthermore, reservoir 22
holding receptacle 30 may follow rear shell 37 and
have a corresponding shape to allow relative movements
in seat 5 of front shell 37 on reservoir 22. In a
variation, it is of course possible to arrange the
receptacle and the reservoir so that the reservoir
follows the receptacle's front shell. In a second
variation, it is also possible to arrange the
receptacle and the reservoir so that the reservoir
follows the receptacle's front shell at insertion of
the receptacle into the seat and so that the reservoir
follows the receptacle's rear shell at removal of the
receptacle from the seat, or vice versa. Figs 8a and
8b, in which the same numeric references generally
designate the same elements, schematically illustrate
a further embodiment of receptacle 30 and seat 5 of a
liquid food or beverage preparation machine according
to the invention. Figure 7a illustrates receptacle 30
during insertion into or removal from seat 5 . Fig 7b
illustrates receptacle 30 in its operative position in
seat 5 . In this embodiment, the means for reducing
the storage space of receptacle 30 at insertion into
seat 5 and for increasing the storage space of
receptacle 30 at removal from the seat 5 include an
elevator like platform 5 6 and a counter-body 58 in
seat 5 . Elevator-like platform 5 6 is movable up and
down by means of drive rod 57. Platform 5 6 is
arranged to support bottom 35 of receptacle 30 and
move receptacle 30 up and down between bottom 53 and
top 54 of seat 5 . Furthermore, seat 5 has a
counter-body 58 that is arranged to reduce the storage
space of cavity 30' when receptacle 30 is in its
operative position to collect pods or capsules.This
operative position of receptacle 30 is illustrated in
Fig. 8b. In this position, receptacle 30 is lifted by
platform 5 6 against top 54 so that counterbody 58
enters into receptacle 30 via its mouth for reducing
the storage space of cavity 30'. Capsules or pods may
be evacuated from the brewing unit into cavity 30' via
passage 55 in counter-body 58. When receptacle 30 is
full or overfilled with capsules or pods, in
particular accumulated up into passage 55, platform 5
6 with receptacle 30 may be lowered as illustrated in
Fig. 8a. In this lower position, the 



top surface of platform 5 6 which contacts bottom 35
of receptacle 30, comes generally flush with the top
surface of support plate 2 1 when in its deployed
horizontal operative position. Hence top surfaces of
platform 5 6 and of support plate 2 1 provide one
substantially continuous guide surface for moving
receptacle 30 in and out from seat 5 . Moreover, the
upper space or cavity 30' previously occupied by
counter-body 58, is freed and the capsules or pods in
excess may occupy this newly freed space so as to
reduce or eliminate the risk or clogging or jamming
receptacle 30 when pulled out of seat 5 via opening 5
' . Unlike the previous embodiments, the receptacle
and seat schematically shown in Figs 8a and 8b are not
associated with a separated reservoir for collecting
liquid and the receptacle is not provide with a
drainhole for evacuating such liquid to the reservoir.
In this embodiment, such liquid is directly collected
and accumulated on the bottom of the receptacle.
Furthermore, the pivotable support plate 2 1 is
directly pivotally mounted via axis 23 on seat 5 (or
on the housing of the preparation machine) . Support
plate 2 1 is connected to a stop member 24 that is
pivotable with support plate 2 1 against seat 2 1 (or
against the housing of the preparation machine) to
hold and secure support plate 2 1 in a substantially
horizontal operative position. Supportplate 2 1 may
also be pivoted upwards in an upright rest position to
cover opening 5 ' . In a variation, it is also
possible to move the counter-body up and down in the
cavity of the receptacle so as to increase and
decrease its storage space, instead or moving the
entire receptacle up and down by means of the
platform. In a further variation, it is also possible
to provide a reservoir for supporting the receptacle
like in the previous embodiments. In such a case, the
reservoir and the receptacle resting thereon may be
lifted or lowered together by the elevator-like
platform. Alternatively, the counter-body may be
lowered and raised in the receptacle. In either case,
whether the counter-body is lowered into the
receptacle or whether the receptacle is lifted so that
the counter-body enters the receptacle's mouth, , the
receptacle is safely secured in its operative position
within the seat and does not risk to come out or fall
out inadvertently. A further elevator-type variation
is shown in Figs 10a and 10b, in which the same
numeric references generally designate the same
elements, where no counterbody is arranged to enter
into the cavity 30' of receptacle 30. In this
embodiment, the jamming inhibiting means do not affect
the storage space of receptacle 30. If Figs 10a and
10b, elevator-like platform 5 6 is movable up and down
by means of drive rod 57. Platform 5 6 is arranged to
support bottom 35 of receptacle 30 and move receptacle
30 up and down between bottom 53 and top 54 of seat 5
. Platform 5 6 is arranged to hold receptacle 30 in
its operative position against top 54 (Fig. 10b) and
lower receptacle 30 for removal (Fig. 10a) . In the
operating position, receptacle 30 capsules or pods may
be evacuated from the brewing unit into cavity 30' via
passage 55. When receptacle 30 is full or overfilled
with capsules or pods, in particular accumulated up
intopassage 55, platform 5 6 with receptacle 30 may be
lowered as illustrated in Fig. 10a. In this lower
position, remaining used capsules or pods may come
down from passage 55 to unclog receptacle 30, whereby
receptacle 30 may be pulled out from seat 5 without
having capsules or pods interfering with an upper part
of opening 5 ' of the machine's housing. Yet another
elevator-type variation is schematically illustrated
in Figs 11a and lib, in which the same numeric
references generally designate the same elements. In
this embodiment, bottom 35 of receptacle 30 is movable
up and down within a bottom part of receptacle 3 0 to
reduce and increase, respectively the storage space of
cavity 30'. As illustrated, bottom 35 may be raised
and 



lowered by elevator platform 5 6 between abutments 33'
and bottom flanges 33'' protruding from rear wall 33
and front wall 31 of receptacle 30. In a variation, it
is also possible to replace the elevator-type raising
and lowering mechanism by a cam and follower
arrangement or another movement conversion system from
a horizontal insertion movement of the receptacle into
a vertical elevation movement of the bottom of the
receptacle, and from a horizontal removal movement of
the receptacle into a vertical lowering movement of
the bottom of the receptacle. For instance, the
movable bottom of the receptacle may include
horizontally extending cam followers that protrude
beyond the receptacle's sidewalls in a manner to allow
vertical movements of the cam followers. Moreover, the
sidewalls of the seat have corresponding cams in which
or against which the cam followers engage when the
receptacle is moved horizontally into the seat, the
cams being arranged so as to guide the cam followers
upwards as the receptacle is introduced into the seat
and downwards when the receptacle is removed from the
seat.Claims 1 . A machine for preparing liquid food or
beverage from a beverage or food ingredient contained
in a capsule or pod, comprising: - a liquid food or
beverage preparation unit (2) arranged to receive
capsules or pods for use and evacuate capsules or pods
upon use; - a housing (9) having an opening (5')
leading into a seat (5) to which capsules or pods are
evacuated from the preparation unit; and a receptacle
(30) having a cavity (30') forming a storage space for
collecting capsules or pods evacuated to the seat into
the receptacle to a level of fill, the receptacle
being insertable into the seat for collecting capsules
or pods and being removable from the seat for emptying
the collected capsules or pods, characterised in that
said machine further comprises means to inhibit
jamming of the receptacle at removal from the seat
when the level of fill in the receptacle extends above
the opening of the housing, the jamming inhibiting
means being in particular arranged to: lower the level
of fill of collected capsules or pods in the
receptacle; and/or - displace the receptacle with its
level of fill of collected capsules or pods, so that
the collected capsules or pods in the receptacle are
inhibited from interfering with the housing at removal
of the receptacle through the housing's opening. 2 .
The machine of claim 1 , wherein the jamming
inhibiting means are arranged to lower, in particular
within the seat (5), the receptacle (30) relative to
an upper part of the opening (5') of the housing (9) .
3 . The machine of claim 1 or 2 , wherein the jamming
inhibiting means are arranged to reorient, in
particularwithin the seat (5), the receptacle (30) so
that the level of fill is lowered relative to an upper
par of the opening (5') of the housing (9) . 4 . A
machine for preparing liquid food or beverage from a
beverage or food ingredient contained in a capsule or
pod, in particular a machine as defined in any
preceding claim, comprising: a liquid food or beverage
preparation unit (2) arranged to receive capsules or
pods for use and evacuate capsules or pods upon use; a
seat (5) to which capsules or pods are evacuated from
the preparation unit; and a receptacle (30) having a
cavity (30') forming a storage space for collecting
capsules or pods evacuated to the seat, the receptacle
being insertable into the seat for collecting capsules
or pods and being removable from the seat for emptying
the collected capsules or pods, characterised in that
said machine further comprises a means for reducing
the storage space of the receptacle at insertion into
the seat and for increasing the storage 



space of the receptacle at removal from the seat. 5 .
The machine of claim 4 , wherein the seat (5)
comprises or is assembled to a body (52,58) that is
arranged to: - enter the cavity (30') at insertion of
the receptacle (30) into the seat, whereby the storage
space is reduced; and - exit the cavity at removal of
the receptacle from the seat, whereby the storage
space is increased. 6 . The machine of claim 5 ,
wherein the receptacle (30) has a wall (33) delimiting
the cavity (30'), the wall having a through-opening
(34) for allowing the passage of the body (52) into
the cavity (30'). 7 . The machine of claim 6 , wherein
the body (52) is associated with:- a rear face or end
(51) of the seat (5) and is arranged to extend via the
through-opening (34) of a rear wall (33) of the
receptacle (30); and/or - a side face or side (51') of
the seat (5) and is arranged to extend via the
through-opening (34', 34'') of a sidewall (32) of the
receptacle (30) . 8 . The machine of claim 5 , wherein
the receptacle (30) has an upper mouth above the
cavity (30') arranged to allow the passage of the body
(58) into the cavity (30'), optionally the receptacle
being arranged to be raised against and around said
body and lowered therefrom and/or said body being
arranged to be lowered into the receptacle and raised
out therefrom. 9 . The machine of any one of claims 4
to 8 , wherein the receptacle (30) comprises a
plurality of walls (31,32,33,35) delimiting the cavity
(30'), at least one of which being relatively movable
in the receptacle to increase and reduce the storage
space at removal and insertion of the receptacle,
respectively. 10. The machine of claim 9 , wherein the
cavity (30') is delimited by two cooperating shells
(36,37) that are movable relatively to one another,
the cooperating shells as well as the receptacle (30)
and the seat (5) being optionally relatively and
respectively movable to one another along
substantially parallel directions. 11. The machine of
claim 9 or 10, wherein the at least one relatively
movable wall (31,33) is movable in a sliding or
telescopic movement in the receptacle (30). 12. The
machine of any preceding claim, wherein the receptacle
(30) has a bottom (35) with at least one arrangement
(35' ) for evacuating liquid, the receptacle being in
particular located on a reservoir (22) for collecting
liquid from the receptacle, the receptacle and the
reservoir being optionally insertable into and
removable from the seat (5) en bloc.13. A receptacle
(30) having a cavity (30') forming a storage space for
collecting capsules or pods, such receptacle being
insertable and removable from a seat (5) of a machine
for preparing liquid food or beverage that is arranged
to evacuate ingredient capsules or pods to said seat
upon use, wherein said receptacle comprises means
associated with its cavity for reducing the storage
space at insertion into said seat and for increasing
the storage space at removal from said seat. 14. The
receptacle of claim 13, wherein the cavity (30') is
delimited by a wall (33) having a through-opening (34)
allowing : at insertion into said seat (5) , entry
into the cavity (30') of a body (5) associated with
said seat (5); and - at removal from said seat (5) ,
exit from the cavity of said body. 15. The receptacle
of claim 13 or 14, comprising a plurality of walls
(31,32,33,35) delimiting the cavity (30'), at least
one of which being relatively movable in such
receptacle (30) to increase and reduce the storage
space at removal and insertion of said receptacle in
said seat (5), respectively. 


