
IMlDAZO[1 ,2-a]PYRIDINE DERIVATIVES: PREPARATION AND
PHARMACEUTICAL APPLICATIONS FIELD OF THE INVENTION The
present invention relates to hydroxamate compounds
that are inhibitors of histone deacetylase (HDAC).
More particularly, the present invention relates to
imidazo[1 ,2-a]pyridine containing compounds and
methods for their preparation. These compounds may be
useful as medicaments for the treatment of
proliferative disorders as well as other diseases
involving, relating to or associated with enzymes
having histone deacetylase (HDAC) activities.
BACKGROUND OF THE INVENTION Local chromatin
architecture is generally recognized as an important
factor in the regulation of gene expression. The
architecture of chromatin, a protein-DNA complex, is
strongly influenced by post-translational
modifications of the histones which are the protein
components. Reversible acetylation of histones is a
key component in the regulation of gene expression by
altering the accessibility of transcription factors to
DNA. In general, increased levels of histone
acetylation are associated with increased
transcriptional activity, whereas decreased levels of
acetylation are associated with repression of gene
expression [Wade P.A. Hum. MoI. Genet. 10, 693-698
(2001), De Ruijter A.J. M. et al, Biochem. J., 370,
737-749 (2003)]. In normal cells, histone deacetylases
(HDACs) and histone acetyl transferase together
control the level of acetylation of histones to
maintain a balance. . Inhibition of HDACs results in
the accumulation of acetylated histones, which results
in a variety of cell type dependent cellular
responses, such as apoptosis, necrosis,
differentiation, cell survival, inhibition of
proliferation and cytostasis. Inhibitors of HDAC have
been studied for their therapeutic effects on cancer
cells. For example, suberoylanilide hydroxamic acid
(SAHA) is a potent inducer of differentiation and/or
apoptosis in murine erythroleukemia, bladder, and
myeloma cell lines [Richon V.M. et al, Proc. Natl.
Acad. Sci. USA, 93: 5705-5708 (1996), Richon V.M. et
al, Proc. Natl. Acad. Sci. USA, 95: 3003-3007 (1998)].
SAHA has been shown to suppress the growth of prostate
cancer cells in vitro and in vivo [Butler L.M. et al,
Cancer Res. 60, 5165-5170 (2000)]. Other inhibitors of
HDAC that have been widely studied for their
anti-cancer activities are trichostatin A (TSA) and
trapoxin B [Yoshida M. et al, J. Biol. Chem., 265,
17174 (1990), Kijima M. et al, J. Biol. Chem., 268,
22429 (1993)]. Trichostatin A is a reversible
inhibitor of mammalian HDAC. Trapoxin B is acyclic
tetrapeptide, which is an irreversible inhibitor of
mammalian HDAC. However, due to the in vivo
instability of these compounds they are less desirable
as anti-cancer drugs. Recently, other small molecule
HDAC inhibitors have become available for clinical
evaluation [US6,552,065]. Additional HDAC inhibiting
compounds have been reported in the literature
[Bouchain G. et al, J. Med. Chem., 46, 820-830 (2003)]
and patents [WO 03/066579A2, WO 01/38322 A1]. The in
vivo activity of such inhibitors can be directly
monitored by their ability to increase the amount of
acetylated histones in the biological sample. HDAC
inhibitors have been reported to interfere with
neurodegenerative processes, for instance, HDAC
inhibitors arrest polyglutaminedependent
neurodegeneration [Nature, 413(6857): 739-43, 18
October, 2001]. In addition, HDAC inhibitors have also
been known to inhibit production of cytokines such as
TNF, IFN, IL-1 which are known to be implicated in
inflammatory diseases and/or immune system disorders.
[ J. Biol. Chem. 1990; 265(18): 10230-10237; Science,
1998; 281 : 1001-1005; Dinarello CA. and Moldawer L.L.
Proinflammatory and anti inflammatory cytokines in
rheumatoid arthritis. A primer for clinicians. 2nd
Edition, Amergen Inc., 2000]. Nevertheless, there is
still a need to provide further HDAC inhibitors that
would be expected to have useful, improved
pharmaceutical properties in the treatment of diseases
such as cancer, neurodegenerative diseases, disorders
involving angiogenesis and inflammatory and/or immune
system disorders. SUMMARY OF THE INVENTION In one
aspect the present invention provides compounds of the
formula (I): Formula (I) wherein: R1 is selected from
the group consisting of: H, halogen, -CN, -NO2, -CF3,
-OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy,hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkenyloxy, alkynyloxy, cycloalkylkoxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy,
arylalkyloxy, phenoxy, benzyloxy, amino, 



alkylamino, aminoalkyl, acylamino, arylamino,
sulfonylamino, sulfinylamino, -COOH, -COR5, -COOR5,
-CONHR , -NHCOR5, -NHCOOR5, -NHCONHR5, C(=NOH)R5,
-alkylNCOR5, alkoxycarbonyl, alkylaminocarbonyl,
sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR6 and acyl, each of
which may optionally be substituted; or R1 = L; R2 is
selected from the group consisting of: H, halogen,
-CN, -NO2, -CF3, -OCF3, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, cycloalkylheteroalkyl, arylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy,
arylalkyloxy, phenoxy, benzyloxy, amino, alkylamino,
aminoalkyl, acylamino, arylamino, sulfonylamino,
sulfinylamino, -COOH, -COR5, -COOR5, -CONHR5, -NHCOR5,
-NHCOOR5, -NHCONHR5, C(=NOH)R5, -alkylNCOR5,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR6 and acyl, each of
which may optionally be substituted; or R2 = L; R3 is
selected from the group consisting of H, alkyl,
alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and
acyl each of which may be optionally substituted; R4
is selected from the group consisting of: H, alkyl,
alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and
acyl each of which may be optionally substituted; each
Y is independently selected from the group consisting
of: H, halogen, -CN, -NO2, -CF3, -OCF3, alkyl,
alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl,
heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl,
heteroaryl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkyloxy, cycloalkenyloxy,
heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy,
heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, alkylamino, acylamino,
aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl,arylsulfonyl, aminosulfonyl, aminoalkyl,
alkoxyalky, -COOH -C(O)OR 6, -COR6, -SH, -SR7, -OR7,
acyl and -NR 8R9 each of which may be optionally
substituted; each R5 is independently selected from
the group consisting of: H, alkyl, alkenyl, alkynyl,
haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and
acyl each of which may be optionally substituted; each
R6 is independently selected from the group consisting
of: H, alkyl, alkenyl, alkynyl, haloalkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl and acyl each of which may
be optionally substituted; each R7 is independently
selected from the group consisting of: H, alkyl,
alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and
acyl each of which may be optionally substituted; each
R8 and R9 is independently selected from the group
consisting of: H, alkyl, alkenyl, alkynyl, haloalkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl and acyl each of which may
be optionally substituted; p is an integer selected
from the group consisting of O, 1, 2, and 3; L is
selected from the group consisting of: a) Cy-U-Wb)
Cy-lJ-W-L 2- ; c) Cy-(CH2)k-W-; d) IJ-W-L2- ; e)
Cy-L1- ; f ) R12-W1-L1-W-; and g) -(CR20R2
1)m-(CR22R23)n-(CR24R25)o-NR26R27; wherein Cy is
selected from the group consisting of CrCi 5 alkyl,
aminoalkyl, heteroalkyl, heterocycloalkyl, cycloalkyl,
aryl, aryldxy and heteroaryl, each of which may be 



optionally substituted; L1 is selected from the group
consisting of a bond, Ci-C 5 alkyl and C2-C5 alkenyl,
each of which may be optionally substituted; L2 is
selected from the group consisting of C1- C5 alkyl and
C2-C5 alkenyl, each of which may be optionally
substituted;k is O, 1, 2, 3, 4 or 5 ; W is selected
from the group consisting of a bond, -O-, -S-, -S(O)-,
-S(O)2- , -N(R10)-, -C(O)N(R10)-, -SO2N(R10)-,
-N(R10)C(O)-, -N(R10)SO2- , -N(R 10)C(O)N(R11)-,
-C(O)N(R 10)C(O)N(R11)- and -N(R 10)C(O)N(R11)C(O)-;
W1 is selected from the group consisting of a bond,
-0-, -S-, -S(O)-, -S(O)2- , -N(R10)-, -C(O)N(R10 )-,
-SO2N(R10)-, -N(R10)C(O)-, -N(R10)SO2- , -N(R
10)C(O)N(R11 )-, -C(O)N(R 10)C(O)N(R11)- and -N(R
10)C(O)N(R11)C(O)-; Each R20, R2 1, R22, R23, R24 and
R25 is independently selected from the group
consisting of: H, halogen, -CN, -NO2, -CF3, -OCF3,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl,
haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkoxyheteroaryl, alkenyloxy, alkynyloxy,
cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy heteroaryloxy, amino,
alkylamino, acylamino, aminoalkyl, arylamino,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, aminosulfonyl, arylsulfonyl,
arylsulfinyl -COOH1 -C(O)OR5, -COR5, -SH, -SR6,
-OR6and acyl, each of which may be optionally
substituted; or R20 and R2 1 when taken together may
form a group of formula =O or =S, and/or R22 and R23
when taken together may form a group of formula =0 or
=S, and/or R24 and R25 when taken together may form a
group of formula =0 or =S; Each R26 and R27 is
independently selected from the group consisting of:
H, halogen, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkenyloxy, alkynyloxy, cycloalkylkoxy,
heterocycloalkyloxy, aryloxy, arylalkyloxy,
heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, phenoxy, benzyloxy, COOH,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR5, acyl and G, each of
which may be optionally substituted, or R26 and R27
when taken together with the nitrogen atom to which
they are attached form a heterocycloalkyl or
heteroaryl group, each of which may be optionally
substituted;m, n and o are each integers that are
independently selected from the group consisting of 0,
1, 2, 3 and 4; G is a group of formula: -L3W3 wherein
L3 is selected from the group consisting of Ci-C 5
alkyl and C2-C5 alkenyl, each of which may be
optionally substituted; W3 is selected from the group
consisting of a bond, -OR12 , -SR12, -S(O)R12,
-S(O)2R12, -N(R12)2, -C(O)N(R12)2, -SO2 N(R12)2,
-NR12C(O)-, -NR12SO2R12, -NR 12C(O)N(R12)2, -C(O)NR
12C(O)N(R12)2 and -N(R 12)C(O)N(R12)C(O)R12 ; R10 and
R1 1 are the same or different and are independently
selected from H, CrC 6 alkyl, C1-C6 alkenyl, C1-C10
heteroalkyl, C4-C9 cycloalkyl, C4-C9 heterocycloalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl and acyl
each of which may be optionally substituted; R12 is
selected from the group consisting H, halogen, -CN,
-NO2, -CF3, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy,
arylalkyloxy, phenoxy, benzyloxy, amino, alkylamino,
aminoalkyl, acylamino, arylamino, sulfonylamino,
sulfinylamino, -COOH, -COR5, -COOR5, -CONHR5, -NHCOR5,
-NHCOOR5, -NHCONHR5, C(=N0H)R 5, -alkylNCOR5,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, 



arylsulfonyl, arylsulfinyl, aminosulfonyl, SR6 and
acyl, each of which may optionally be substituted; Z
is a single bond or is selected from -CH2- , -CH2CH2-
, -CH=CH- and C3-C6 cycloalkyl each of which may be
optionally substituted; or a pharmaceutically
acceptable salt or prodrug thereof. One suitable genus
of hydroxamic compounds are those in which R3 is
H:Formula (Ia) wherein R , R 1R , Y, p and Z are as
described above. Another group of useful compounds are
those wherein both R3 and R4 are H: Formula (Ib)
wherein R , R , Y, p and Z are as described above. As
with any group of structurally related compounds which
possess a particular utility, certain groups are
preferred for the compounds of the Formula (I), (Ia)
and (Ib) in their end use application. In certain
embodiments R1 is selected from the group consisting
of H, -COOH, CrCi Oalkyl, alkenyl, heteroalkyl,
haloalkyl, alkynyl, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, C4-C9
heterocycloalkylalkyl, cycloalkylalkyl, arylalkyl, and
heteroarylalkyl, each of which may be substituted as
previously stated. In one embodiment R1 is alkyl, more
preferably C1-C10 alkyl, even more preferably C1-C6
alkyl, each of which may be optionally substituted.
Examples of specific values of alkyl are methyl,
ethyl, 2-carboxy-ethyl, propyl, isopropyl,
2,2-dimethyl-propyl, butyl, isobutyl, tert-butyl,
pentyl, 2,4,4-trimethyl-pentyl, and hexyl, each of
which may be optionally substituted.Accordingly one
embodiment of the invention is a compound of formula
(II). Formula (II) wherein R2, Y, p and Z are as
defined above for formula (I). In another embodiment
R1 is arylalkyl. The arylalkyl group may be of any
suitable type. In general the aryl portion of the
arylalkyl group is a monocyclic or bicyclic aryl
moiety such as phenyl or naphthyl. The alkyl portion
is generally C1-Ci 0 alkyl, more generally C1-C6
alkyl. Examples of specific arylalkyl moieties include
phenylhexyl, phenylpentyl, phenyl butyl, phenylpropyl,
phenylethyl and phenylmethyl. In each of these groups
either the aryl or the alkyl group may be optionally
further substituted. In yet a further embodiment R1 is
Ar, wherein Ar is aryl or heteroaryl. In one form the
aryl is a monocyclic or bicyclic aryl or a monocyclic
or bicyclic heteroaryl. Accordingly a further
embodiment of the invention is a compound of the
formula (III). Formula (III) wherein Ar is aryl or
heteroaryl and R2, Y, p and Z are as defined above for
formula (I). When Ar is aryl, examples of suitable
aryl include phenyl, napthyl, indenyl, anthracenyl and
phenanthrenyl.In one embodiment Ar is phenyl leading
to compounds of the formula (Ilia) Formula (Ilia)
wherein R2, Y, p, and Z are as defined above for
formula (I) and q is an integer from 0 to 5. In
another embodiment R1 is heteroaryl. Examples of
suitable heteroaryl that mat be used include
thiophene, benzothiophene, benzofuran, benzimidazole,
benzoxazole, benzothiazole, benzisothiazole,
naphtho[2,3-b]thiophene, furan, isoindolizine,
xantholene, phenoxatine, pyrrole, imidazole, pyrazole,
pyridine, pyrazine, pyrimidine, pyridazine, indole,
isoindole, 1H-indazole, purine, quinoline,
isoquinoline, phthalazine, naphthyridine, quinoxaline,
cinnoline, carbazole, phenanthridine, acridine,
phenazine, thiazole, isothiazole, phenothiazine,
oxazole, isooxazole, furazane, phenoxazine, 2-,3- or
4- pyridyl, 2-, 3-, 4-, 5-, or 8- quinolyl, 1-, 3-,
4-, or 5-isoquinolinyl1-, 2-, or 3- indolyl, and 2-,
or 3-thienyl. In another embodiment if R1 is alkyl or
heteroalkyl then it is not substituted by a
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl
moiety. Specific values of R1 are : H; methyl;
carboxyl, (pyridin-2-yl)methyl; (pyridin-3- yl)methyl;
ethyl; 2-hydroxy-ethyl; 2-(pyridin-2-yl)ethyl;
2-(pyridin-3-yl)ethyl; 2-phenylethyl; 2-carboxy-ethyl;
2-(morpholin-4-yl)-ethyl; 2-(piperidin-1-yl)-ethyl;
2-(pyrollidin-1- yl)-ethyl; 2-diethylamino-ethyl;
propyl; isopropyl, 2,3-di-hydroxy-propyl;
3-hydroxypropyl; 3-methoxy-propyl;
3-isopropoxy-propyl; 2,2-dimethyl-propyl;
3-dimethylaminopropyl;
3-dimethylamino-2,2-dimethyl-propy(;
3-(2-oxo-pyrollidin-1 -yl)-propyl;
3-(morpholin-4-yl)-propyl; 3-(imadazol-1 -yl)-propyl;
3-(4-methyl-piperidin-1 -yl)-propyl;
3-(pyrollidin-1-yl)-propyl; butyl,
4-dimethylamino-butyl; 5-hydroxy-pentyl; allyl;
phenyl, 4-fluoro-phenyl, benzyl;
3,4,5-trimethoxybenzyl; 2,2-dimethyl butyl;
2-methylpropyl; 2-methyl butyl; norbornyl-1 -methyl;
bicyclo[3.3.0]octane-3-methyI, pentyl, 



2,4,4-trimethyl pentyl, and hexyl.In certain
embodiments R2 is selected from the group consisting
of H, halogen, C1-C10 alkyl, alkenyl, heteroalkyl,
haloalkyl, alkynyl, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, C4-C9
heterocycloalkylalkyl, cycloalkylalkyl, arylalkyl, and
heteroarylalkyl each of which may be substituted as
previously stated. In another embodiment R2 is
selected from the group consisting of H, alkyl,
arylalkyl, aryl, heteroaryl, heteroalkyl, cycloalkyl,
and L, each of which may be substituted as previously
stated. In one embodiment R2 is a heteroalkyl group.
In one embodiment the heteroalkyl group contains 2 to
10 atoms in the normal chain, more preferably 4 to 6
atoms in the normal chain. In one embodiment the
heteroalkyl group contains only one heteroatom in the
normal chain, with a nitrogen atom being the preferred
heteroatom. In another embodiment the heteroalkyl
group contains at least two heteroatoms in the normal
chain. In another embodiment there are two heteroatoms
in the normal chain, one being a nitrogen atom and the
other being selected from the group consisting of O, N
and S. In one specific embodiment the heteroalkyl
group is selected from the group consisting of: x>.In
another embodiment R2 is selected from the group
consisting of H, hydroxyalkyl, alkyl, alkoxyalkyl, and
aminoalkyl each of which may be substituted as
previously stated.In another embodiment if R2 is alkyl
or heteroalkyl then it is not substituted by a
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl.
Specific values of R2 are: H; methyl;
benzylamino-methyl; dibenzylaminomethyl;
[2-(4-fluoro-phenyl)-acetylamino]-methyl;
[2-(4-methoxy-phenyl)-acetylamino]- methyl;
4-methoxy-benzylamino-methyl; benzyloxy-methyl;
phenylacetylamino-methyl; 1-amino-2-phenyl-ethyl;
2-benzylamino-ethyl; 2-(3-methoxy-phenyl)-ethyl;
2-(pyridin-3- yl)ethyl;
2-(2-phenoxyacetylamino)-ethyl;
2-benzenesulphonylamino-ethyl; 2-phenylethyl;
isopropyl; 2-phenyl-propyl; 3-phenyl-propyl;
3-phenoxy-propyl; 3-(1 H-indol-3-yl)- propyl;
4-methoxy-phenyl; 4-fluoro-phenyl;
4-benzyloxy-3-methoxy-phenyl; isobutyl; cyclohexyl;
octyl; benzyl; pyridin-2-yl; pyridin-4-yl;
thiophen-3-yl; (2-methoxy-ethyl)- amine,
cyclohexyl-amine, t-butyl-amine, butylamine,
isopropylamine, (4-piperidinylphenyl)- amine,
(3,4,5-trimethoxyphenyl)-amine,
(3,4-methylenedioxy-benzyl) amine,
(3,4-methylenedioxy-phenyl) amine benzylsulfanyl, and
2-phenylmethansulfanyl. In another embodiment R2 is L
and thus in one embodiment the compound of the
invention is a compound of formula (IV). Formula (IV)
wherein R1, R3, R4, L, Y, p and Z are as defined above
for the compounds of formula (I). In one form of this
embodiment R3 is H providing compounds of formula
(IVa) Formula (IVa)wherein R1, R4, L, Y, p and Z are
as defined above for the compounds of formula (I). In
a further form of this embodiment R4 is H providing
compounds of formula (IVb). Formula (IVb) wherein R1,
L, Y, p and Z are as defined above for the compounds
of formula (I)- In the compounds of formula (IV),
(IVa) and (IVb) the preferred values of R1 are alkyl,
cycloalkyl, aryl, arylalkyl and heteroaryl, each of
which may be optionally substituted. In one embodiment
the compound of the invention is a compound of formula
(IVc). Formula (IVc) wherein R1 is selected from the
group consisting of alkyl, cycloalkyl, aryl, arylalkyl
and heteroaryl, each of which may be optionally
substituted; and L, Z, Y and p are as defined for
compounds of formula I. In one form of these
embodiments R1 is Ar providing compound of formula
(IVd).Formula (IVd) wherein Ar is aryl or heteroaryl
and Y, p, L and Z are as defined above for formula
(I). In a further embodiment Ar is phenyl providing
compounds of formula (IVe) Formula (IVe) wherein Y, p,
L and Z are as defined above for formula (I) and q is
an integer from 0 to 5. In another embodiment of the
compound of formula (IV), R1 is alkyl providing
compounds of formula (Ivf) Formula (IVf) wherein Y, p,
L and Z are as defined above for formula (I). 



In the compounds of the invention and in particular
the compound of formula (IV), (IVa), (IVb), (IVc),
(IVd), (IVe) and (IVf) there are a number of specific
values of L (and hence specific values of R2) .In one
embodiment R2 is L which is a group of formula:
wherein Cy is selected from the group consisting of
C1-Ci 5 alkyl, aminoalkyl, heterocycloalkyl,
cycloalkyl, aryl, aryloxy and heteroaryl, each of
which may be optionally substituted; L1 is selected
from the group consisting of a bond, C1-C5 alkyl, and
C2-C5 alkenyl, each of which may be optionally
substituted; W is selected from the group consisting
of a bond, -O-, -S-, -S(O)-, -S(O)2- , -N(R10 )-,
-C(O)N(R10)-, -SO2N(R10)-, -N(R10)C(O)-, -N(R10)SO2- ,
-N(R 10)C(O)N(R11)-, -C(O)N(R 10)C(O)N(R1 1 )- and
-N(R 10)C(O)N(R1 1)C(O)-; This provides compounds of
formula (V): Formula (V) wherein R1, R3, R4, Y, p and
Z are as defined above for the compounds of formula
(I), and W, L1 and Cy are as defined immediately
above. In a further form of this embodiment W is a
group of formula -NR most preferably a group -NH - .In
this form R2 is L which is a group of formula In one
form of this embodiment L1 is selected from the group
consisting of a bond or methyl. In one form of this
embodiment Cy is aryl, or cycloalkyl, each of which
may be substituted. Examples of typical values of Cy
include phenyl, cyclopentyl and cyclohexyl. Specific
values of Cy include 3,4,5-trimethoxy-phen-1-yl; 3,4-
methylenedioxy pheny-1-yl; 4-piperidin-1 -yl-phen-1
-yl, and cyclohexyl. In a further embodiment W is a
bond. In this form R2 is a group of formula Cy-L f -
L1 is selected from the group consisting of Ci - C5
alkyl and C1-C5 alkenyl, each of which may be
optionally substituted; In one form of this embodiment
Cy is selected from C1-Ci 5 alkyl, aminoalkyl,
heterocycloalkyl, cycloalkyl, aryl, aryloxy or
heteroaryl, each of which may be-optionally
substituted. In another embodiment of the compounds of
the invention R2 is L wherein: L= L1-W-L2- wherein L1
and L2 are the same or different and are independently
selected from C^Csalkyl and C2-C5alkenyl each which
may be optionally substituted; and W is selected from
the group consisting of a bond, -O-, -S-, -S(O)-,
-S(O)2- , -N(R10)-, -C(O)N(R10)-, -SO2N(R10)-,
-N(R10)C(O)-, -N(R10)SO2- , -N(R 10)C(O)N(R11 )-,
-C(O)N(R 10)C(O)N(R11)- and -N(R10)C(O)N(R1 1)C(O);
This provides compounds of formula (Vl): Formula (Vl)
wherein R1, R3, R4, Y, p and Z are as defined above
for the compounds of formula (I), and W, L1 and L2 are
as defined immediately above. In one form of these
embodiments W is a group of formula -N(R10)-, such
that L is a group of formula: L1-N(R10)-L2- . In
another form of this embodiment R10 is selected from H
or alkyl. Suitable specific values of R10 include H,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
pentyl or hexyl. In one embodiment L2 is methyl or
ethyl, and L1 is H or alkyl. Suitable examples of L1
include H, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, pentyl and hexyl. In another embodiment of
the compounds of the invention the group L is chosen
such that: L= R12-W1-L1-Wwherein L1 is selected from
the group consisting of Ci - C5 alkyl, or Cr C5
alkenyl, each of which may be optionally substituted;
W and W1 are each independently selected from the
group consisting of a bond, -O-, -S-, -S(O)-, -S(O)2-
, -N(R10)-, -C(O)N(R10)-,-SO2N(R10)-, -N(R10)C(O)-,
-N(R10)SO2- , -N(R 10)C(O)N(R11)-, 



-C(O)N(R 10)C(O)N(R1 1)- and -N(R 10)C(O)N(R11)C(O)-;
R12 is selected from the group consisting H, halogen,
-CN, -NO2, -CF3, -OCF3, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, cycloalkylheteroalkyl, arylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy,
arylalkyloxy, phenoxy, benzyloxy, amino, alkylamino,
aminoalkyl, acylamino, arylamino, sulfonylamino,
sulfinylamino, -COOH, -COR5, -COOR5, -CONHR5, -NHCOR5,
-NHCOOR5, -NHCONHR5, C(=NOH)R5, -alkylNCOR 5,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR6 and acyl, each of
which may optionally be substituted; This provides
compounds of formula (VII): Formula (VII) wherein R1,
R3, R4, Y, p and Z are as defined above for the
compounds of formula (I), and W, L1 and W2 and R12 are
as defined immediately above. In one form of this
embodiment W= -N(R )- such that L is a group of
formula R12-W1-L1-N(R10)-, In one embodiment R10 is H
such that L is a group of formulaR12-W1-L1-NH-, In one
form W1 is -N(R10)C(O)- such that L is a group of
formula R12-N(R10)C(O)-L1-NH-, In one embodiment R10
is selected from the group consisting of H and alkyl.
Specific values of R10 include H, methyl, ethyl,
propyl and isopropyl. In another form of this
embodiment W1 is -O- such that L is a group of
formula: R12-O-L1-NHIn each of these embodiments L1 is
CrC 5 alkyl. Specific examples include methyl, ethyl
or propyl. In one embodiment R12 is alkyl,
heteroalkyl, and alkynyl, each of which may be
substituted. Specific values of R12 include methyl,
ethyl, 2-(dimethylamino)-ethyl, propyl, isopropyl,
butyl, tert-butyl, 2,2,2-trifluoroethyl,
2-methoxy-ethyl, 2-methylsulfanyl-ethyl, 2-propynyl,
2-(diethylamino)-ethyl, 2-cyano-methyl,
2-hydroxy-ethyl, (3-djmethyl-amino-
2,2-dimethyl)-propyl, and 3-methyl-butan1-ol-2-yl. In
another embodiment of the compounds of the invention
the group L is chosen such that: L is a group of
formula: -(CR20R2 1)m-(CR22R23)n-(CR24R25)o-NR26R27;
Each R20, R2 1, R22, R23, R24 and R25 is independently
selected from the group consisting of: H, halogen,
-CN, -NO2, -CF3, -OCF3, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkylkoxy,heterocycloalkyloxy,
aryloxy, arylalkyloxy, phenoxy, benzyloxy
heteroaryloxy, amino, alkylamino, acylamino,
aminoalkyl, arylamino, alkoxycarbonyl,
alkylaminocarbonyl, sulfonyl, alkylsulfonyl,
aminosulfonyl, arylsulfonyl, arylsulfinyl -COOH,
-C(O)OR5, -COR5, -SH, -SR6, -OR6and acyl, each of
which may be optionally substituted; or R20 and R2 1
when taken together may form a group of formula =0 or
=S, and/or R22 and R23 when taken together may form a
group of formula =0 or =S, and/or R24 and R25 when
taken together may form a group of formula =0 or =S;
Each R26 and R27 is independently selected from the
group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, alkoxyaryl, alkenyloxy, alkynyloxy,
cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, heteroaryloxy, amino, alkylamino,
aminoalkyl, acylamino, arylamino, phenoxy, benzyloxy,
COOH, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR5, acyl and G, each of
which may be optionally substituted, or R26 and R27
when taken together with the nitrogen atom to which
they are 



attached form a heterocycloalkyl or heteroaryl group,
each of which may be optionally substituted; each m, n
and o are each integers independently selected from
the group consisting of O, 1, 2, 3 and 4; G is a group
of formula: -L3W3 wherein L3 is Ci-C 5 alkyl or C2-C5
alkenyl, each of which may be optionally substituted;
W3 is selected from the group consisting of a bond,
-OR12 , -SR12 , -S(O)R12 , -S(O)2R12 , -N(R12)2,
-C(O)N(R12)2, -SO2 N(R12)2, -NR12C(O)-, -NR12SO2R12,
-NR 12C(O)N(R12)2, -C(O)NR 12C(O)N(R12)2 and -N(R
12)C(O)N(R12)C(O)R12 ;This provides compounds of the
formula (VIII). In one embodiment of the compounds of
formula (VIII) the sum of m+n+o is 0 which provides
compounds of formula (Villa). Formula (Villa) wherein
wherein R1, R3, R4, R26 and R27 Y, p and Z are as
defined above for the compounds of formula I1 In
another embodiment the sum of sum of m+n+o is 1 which
provides compounds of formula (VIIIb). Formula (VIIIb)
wherein wherein R1, R3, R4, R26 and R27 Y, p and Z are
as defined above for the compounds of formula (I). In
another embodiment the sum of m+n+o is 2 which
provides compounds of formula (VIIIc). Formula
(VIIIc)wherein wherein R1, R3, R4, R26 and R27 Y, p
and Z are as defined above for the compounds of
formula (I). In one embodiment of the compounds of
formula (VIII) to (VIIIc) R26 and R27 are
independently selected from the group consisting of H,
alkyl, hydroxyalkyl, heteroalkyl, cycloalkyl, aryl,
arylalkyl, cycloalkylalkyl and G. Examples of specific
values of R26 and R27 include H,
3,4,5-trimethoxyphenyl, 3,4-methylenedioxybenzyl,
4-piperidin-1ylphenyl, 3,4-methylenedioxyphenyl,
2-methoxy-ethyl, cyclopropyl, cyclohexyl, methyl,
cyclopropyl-methyl, ethyl, propyl, isopropyl,
2,2-dimethyl-propyl, butyl, t-butyl, sec-butyl,
2-(diethylamino)-ethyl. 2-(dimethylamino)-ethyl and
2,2,2 triflouroethyl, In one embodiment R b is G and R
is H or alkyl. In one form of this embodiment G is a
group of formula: -(CH 2)2-C(O)N(R12)2 In one form of
this embodiment each R12 is independently selected
from the group consisting of H, alkyl, hydroxyalkyl,
heteroalkyl; and alkynyl. In specific embodiments G is
selected from the group consisting of:Data Storage
Device with Audio Capability Field of the Invention
This invention relates to a data storage device with
audio capability and refers particularly, through not
exclusively, to a portable data storage device with a
non volatile memory able to be used for storage of
audio to be reproduced using a host. Background of the
Invention There are many known, portable data storage
devices using non-volatile memory for the storage of
the data. Examples of the non-volatile memory used
include flash memory, and miniature hard drives.
However, such devices cannot be used for audio. There
are also many, known portable audio storage and
playing devices such as, for example MP3 players.
Whenever such devices are to be used for audio
reproduction, they are used in conjunction with
headphones, powered speakers, or the like. If used
with a host for the reproduction to take place, the
host must have a compatible audio processing system
for decoding and reproduction to take place. Examples
of such hosts include: computers with sound systems,
speakers with built in amplifiers, and so forth. It is
not possible to use the device with a host that does
not have a compatible audio processing system,
including decoding. Summary of the Invention In
accordance with a first preferred aspect there is
provided a data storage device with audio capability.
The data storage device comprises a non-volatile
memory for storage of data and a decoder for decoding
audio data stored in the non-volatile memory to enable
playback of the audio data. A control connection is
for receiving control commands from a separate host
device for controlling playback of the audio data by
the decoder, an audio output is to provide decoded
audio data from the decoder to the separate host
device, and a power connection is to receive power
from the separate host device. The data storage device
may further comprise a serial bridge for providing
data 



transfer between the non-volatile memory and an
external device. The decoder andthe serial bridge may
be provided in a single application-specific
integrated circuit. The serial bridge may be for
transferring data from an external device to the non
volatile memory over a separate data connection.
According to another aspect there is provided a method
of playing back audio data stored on a data storage
device. The method comprises plugging the data storage
device into a host device, receiving power at the data
storage device from the host device, and receiving
playback control signals at the data storage device
from the host device. The audio data in the data
storage device is decoded to provide decoded audio
data. The decoded audio data is provided from the data
storage device to the host device. According to a
further aspect there is provided an audio playback
device comprising a host device and a removable data
storage device. The host device comprises audio
playback controls for providing control commands for
the playback of audio, a control connector for
providing output of the control commands, and an audio
input for receiving decoded audio data. The removable
data storage device comprises a non-volatile memory
for storage of data, a decoder for decoding audio data
stored in the non-volatile memory to enable playback
of the audio data, a control connection to receive
control commands from the host device for controlling
playback of the audio data by the decoder, an audio
output to provide decoded audio data from the decoder
to the host device; and a power connection to receive
power from the separate host device. For all aspects
the host device may be one of: headphones, earphones,
and a powered speaker unit. The removable storage
device may further comprise a data connection for
transferring data between the non-volatile memory and
an external device. The data connection may be a USB
data connection, an IEEE 1394 data connection, a male
connector for insertion into a data socket of the host
device, a male USB or IEEE 1394 connector. The decoded
audio data may comprise an analog audio signal or a
digital bitstream. The digital bitstream may be
suitable as input to a digital amplifier. The control
connection and the power connection may be provided as
a unitary connection or as separate connections.The
data storage device may further comprise a plurality
of elongate grooves in an outer surface of the data
storage device, the control connection being located
in at least one first groove of the plurality of
grooves, the audio output being at least one audio
connection located in at least one second groove of
the plurality of grooves, and the power connection
being located in at least one third groove of the
plurality of grooves. The plurality of grooves may
extend for the length of the outer surface, the
control connection extending for a part of the length
of the at least one first groove, the audio connection
comprising at least one contact pin in the at least
one second groove, and the power connection extending
for at least a part of the at least one third groove.
Preferably, the power connection extends for the full
length of the at least one third groove. The separate
host device may comprise a plurality of contacts each
for extending into one of the plurality of grooves for
conductive contact with the control connection, the
audio output, and the power connection. The data
storage device may further comprise a keyway extending
longitudinally of the data storage device for ensuring
correct orientation of the data storage device
relative to the separate host device. The control
connection and the audio connection may extend from a
first end of the data storage device. Brief
Description of the Drawings In order that the present
invention may be fully understood and readily put into
practical effect, there shall now be described by way
of non-limitative example only preferred embodiments
of the present invention, the description being with
reference to the accompanying illustrative drawings in
which: Figure 1 is a perspective view of first
embodiment; Figure 2 is a block diagram of the
architecture of the first embodiment; Figure 3 is
block diagram of the first embodiment relative to a
host; Figure 4 is a schematic view of the first
embodiment used with a first host; Figure 5 is a
schematic view of the first embodiment used with a
second host;Figure 6 is a schematic view of the first
embodiment for use with a third host; Figure 7 is a
schematic view of the first embodiment for use with a
fourth host; Figure 8 is a perspective view of a
second embodiment; Figure 9 is a top view of the
second embodiment; 



Figure 10 is a front view of the second embodiment;
Figure 11 is a rear view of the second embodiment;
Figure 12 is a side view of the second embodiment;
Figure 13 is an enlarged perspective view of the latch
of the second embodiment; and Figure 14 is a flow
chart of the operation of a third embodiment. Detailed
Description of the Preferred Embodiments To first
refer to Figure 1 to 3, there is shown a portable
storage device 10 having a non-volatile memory 12. As
shown, the memory 12 may be flash memory, or a mini
hard disk. A controller 16 is also provided. The
device 10 uses a male terminal 14 at a first end 32 of
device 10 to connect with a corresponding port (not
shown) on a host computer 40. Host computer 40 may
include a display device on which menu items may be
displayed. The male terminal 14 may be, for example, a
USB terminal or an IEEE 1394 terminal, and the port
will be a data socket. An appropriate interface for
male terminal 14 is provided. Digital data can be
downloaded to device 10 from computer 40 using male
terminal 14, and unloaded from device 10 to computer
40 using male terminal 14. The downloading and
uploading is controlled by controller 16. The digital
data is stored by non-volatile memory 12. Device 10
also has an audio connector 20 remote from male
terminal 14. Preferably, male terminal 14 is at the
first end 32 of device 10, and connector 20 is on or
in a top surface 2 1 of device 10 at or adjacent the
second end 34 of top surface 21, the second end being
remote from male terminal 14. Connector 20 may be of
any suitable type of connector able to convey audio
signals, power, as well as control signals. For
example, they may be finger connectors (as shown), or
stripline connectors, centreline connectors, card edge
connectors, drawer connectors, pin and socket
connectors, keyboard connectors, spring probe
connectors, and a finger-latching connectors. As
shown, the connector 20 includes connections 22 for
power (one of which is ground), audio in and out
connections24, and control in and out connections 26.
The number of audio connections 24 may be as required
or desired. The connections 24 are operatively
connected to an application specific integrated
circuit 28 that contains an audio coder/decoder such
as, for example, an MP3 coder/decoder, digital/analog
converters, as well as a serial bridge for
transferring audio between memory 12 and an external
host 30. The serial bridge may use the control
connections 28 for such a transfer, or may use a
separate connection. Audio input through connections
24 can be encoded, and stored in memory 12 via
controller 16. Also, audio stored in memory 12 can be
reproduced by host 30 via controller 16 and ASIC 28
with its coder/decoder and digital/analog converter
when device 10 is operatively connected to host 30. As
can be seen, for this embodiment, when loading or
reproducing audio all power for device 10 is from host
30, and all control signals for the controlling of the
audio input to and output (including playback) from
device 10 is from host 30. Alternatively or
additionally, the output to host 30 from device 10
through connections 24 may be digital, and host 30 may
have the digital/analog converter. This may facilitate
the streaming of the audio from device 10 to host 30
as a bitstream. Due to their physical separation, the
male terminal 14 and the connector 20 may not be used
at the one time. Figure 4 shows the embodiment of
Figure 1 to 3 used with a first host 50. The host 50
is a powered speaker unit with a built-in amplifier.
If audio from device 10 is as a bitstream, the
amplifier may be a digital amplifier. It has a
receptacle 52 for receiving device 10 by device 10
being plugged into receptacle 52, buttons 54 for
controlling functions of the host and the device 10 to
enable the reproduction or playback of audio from
device 10, and a display 56 for displaying various
reproduction functions such as for example, track,
volume, equalization setting, and so forth. The
control may be of analog audio and digital domain
signal manipulation and processing. The receptacle 52
has corresponding connections 58 for engaging
connections 22, 24, 26 to supply power to device 10,
to receive audio from device 10, and for sending
control signals or instructions to device 10. There is
no data port corresponding to male connector 14. All
audio is sent from device 10 to host 50 using
connections 24, 58. The audio is sent from device 10
after being decoded by the decoder in ASIC 28.
Preferably, the audio is also converted to analog
before being sent to host 50. In this way, host 50
does notrequire a digital-to-analog converter. Thus
any form of device 10 can be used, and any form of
coder/decoder used in device 10. As long as
connections 24, 58 are 



compatible, device 10 can be used with host 50 for
host 50 to reproduce the stored audio. In this
embodiment, the device 10 is not able to be used to
reproduce stored audio when separate from the host 50
as the device 10 does not have the necessary audio
functionality and circuitry (for example, amplifiers
and controls) nor any inherent audio reproduction
system (for example, loud speaker and/or
headphone/earphone jack). Upon such functionality,
circuitry and audio reproduction systems being
included, the device 10 may be used to reproduce
audio. Figure 5 shows the device 10 when used with a
second host 60, in this case a portable audio player.
A headphone jack 62 is provided to enable a user to
listen to the audio. Receptacle 52, control buttons 54
and display 56 are also provided as before, as are
connections 58 (not shown). In all other respects the
operation of host 60 with device 10 is the same as for
the embodiment of Figure 4. Figure 6 illustrates a
pair of headphones 70 that are the host. A receptacle
52 with connections 58 is provided. The headphones 70
have controls 72 for controlling the reproduction of
the audio stored in device 10. In all other respect
the operation of host 70 with device 10 is the same as
for the embodiments of Figures 4 and 5. Figure 7 shows
a fourth host 80, in this case of different form of
portable audio player that uses earphones 84 for audio
reproduction. However, the receptacle for device 10 is
not built-in. A cable 82 operatively connected to
player 80 has a connector block 86 at an outer end.
The connector block 86 has a connector 58 for
operative engagement with connections 22, 24, 26.
Connector block 86 may be a socket, a clip to mount on
device 10, or otherwise as required or desired.
Modulation of power supplied to device 10 from the
host may be used to provide control signals to device
10 from the host. Therefore, the control connections
26 and power connection 22 may be provided as a
unitary connection. The second embodiment is
illustrated in Figures 8 to 13. In the second
embodiment like components have like reference
numerals but with a prefix number 2. The principal
difference of the second embodiment over the first
embodiment is in the connector 220 of the device 210.
Here, the connector 220comprises connection 222 for
power, audio in and out connections 224, and control
in and out connections 226. Each of the connections
222, 224 and 226 is located within an elongate groove
223 in an extending along the top surface 221 of
device 210. The grooves 223 are generally U-shaped,
although other shapes such as, for example, V-shaped,
may be used. The connections 222, 224 and 226 are
formed on the walls of grooves 223 including one or
more of: a side wall, both side walls, and base and
thus are generally of the same shape as the grooves.
The connections 222, 224 and 226 may extend for the
full length of the grooves 223, or a part of the
length of the grooves 223. Preferably, the power
connections 222 extend for the full length of the
grooves 223, the control connections 226 extend for
part only of the grooves 223, and the audio connection
224 may be contact pins 225 only. The control
connections 226 may extend from the second end 234.
The contact pins 225 are at or adjacent the second end
234 and extend inwardly from one or both side walls of
grooves 223. The host 230 includes a plurality of
contacts 258 that extend downwardly to engage
connections 222, 224 and 226 in grooves 223. The
contacts 258 may be pins of any suitable shape or
size; or may be blades, as shown. If the contacts 258
are blades, they should be sized and shaped to be able
to enter grooves 223 and make electrical contact with
connections 222, 224 and 226; as well as being able to
connect with contact pins 225. The contacts 258 for
audio connections 224 locate at least in part between
contact pins 225 to provide good electrical contact
for audio transfer. The contact pins 225 may be
integral or may be separate components. The contact
pins 225 may be of any suitable shape, and may extend
laterally into the grooves 223 by any required amount
provided the audio contacts 258 make a proper
connection therewith. In this way contacts 258 will
pass along a substantial part of the length of each
connection 222, 224 and 226 thus providing a
self-cleaning action each time the device 210 is
inserted and each time the device 210 removed. This
cleaning is enhanced due to the contacts 258 engaging
the connections 222, 224 and 226 as they commence
insertion. Furthermore, as connections 222, 224 and
226 are preferably located wholly within the grooves
223 (i.e. do not extend beyond the boundaries of
grooves 223) they should be beyond being able to be
touched by auser. Thus surface contamination of
connections 222, 224 and 226, due to skin oil and
perspiration will be reduced. 



The device 210 is also provided with a keyway 208 to
assist in accurately locating device 210 in host 230,
and to assist in device 210 being correctly oriented
relative to host 230 before being inserted into host
230. The keyway 208 is preferably at a junction of top
surface 221 and a side wall 236 of device 210 so as to
not interfere with connections 222, 224 and 226.
Alternatively, or additionally, one or more of the
grooves 223 may be shaped as an inverted "L" or "T" to
provide a keyway effect. Any corresponding contact 258
would be correspondingly shaped. However, the keyway
208 may be at any other suitable location such as for
example, a junction of a side and the base of device
210, on the base of device 210, or in a side of device
210. Preferably there is provided a latch 206.
Preferably, latch 206 is a spring-loading latch of the
well known "press to insert; press to release" form.
Such a latch is shown in Figures 8, 1 1 and 12, and in
an alternative form in Figure 13. The latch 206 has a
catch 204 with a concave recess 202 that may be
generally considered as approximating the shape of a
major segment of a circle. However, it may be of any
other suitable shape. The catch 204 is adapted to
releasably receive therein a pin 201. The catch 204 is
in two halves that close on pin 201 when pin 201 is
inserted. A repeated inwards push will cause catch 204
to open to enable pin 201 to be released. The catch
204 may be on either or both sides of the device 210
with one or two pins 201 in host 230 (Figures 8, 1 1
and 12); or the catch(es) 204 may be in host 230 and
the device 210 may have the pin(s) 201 (Figure 13).
The initial push and then release to engage catch 204
and pin 201 causes contact pins 225 to move relative
to contacts 258 for audio connections 222. This
relative movement of contacts 258 between contact pins
225 provides a further cleaning action of contacts 258
and contact pins 225 during both insertion and removal
of device 210.One groove 227 may not have a connector
and may be reserved for a possible special connection
(not shown). The number of grooves 223 should be at
least the same as the number of connectors 222, 224
and 226, and the number of contacts 258 should be the
same as the total number of connectors 222, 224 and
226. As stated above, connector 20, 220 and male
terminal 14, 214 may not be used at the same time due
to their physical separation. Additionally or
alternatively, the prevention of the connector 20, 220
and the male terminal 14, 214 being used at the same
time may be by an electronic interface, or by
operation of the operating system of controller 16.
The last case is illustrated in Figure 14. Here, the
controller 16 will perform a sub-routine, as
illustrated. Upon the device 10, 210 being inserted
into host 30 (or computer/external device 40), 230
(1400), the controller queries (1401) which connector
is being used. This may be by determining the source
of the power and/or control signals, or otherwise as
required. If it is the audio connections 58, 258
(1402) the digital data connector 14, 214 is disabled
(1403) and the audio connector 20, 220 is used (1404).
The sub routine ends (1405). If it is the digital data
connector 14, 214 (1406) the audio connection 20, 220
is disabled (1407) and the digital data connector 14,
214 is used (1408). The sub-routine ends (1405).
Whilst there has been described in the foregoing
description preferred embodiments of the present
invention, it will be understood by those skilled in
the technology concerned that many variations or
modifications in details of design or construction may
be made without departing from the present
invention,THE CLAIMS 1. A data storage device with
audio capability, the data storage device comprising:
(a) non-volatile memory for storage of data; (b) a
decoder for decoding audio data stored in the
non-volatile memory to enable playback of the audio
data; (c) a control connection for receiving control
commands from a separate host device for controlling
playback of the audio data by the decoder; (d) an
audio output for providing decoded audio data from the
decoder to the separate host device; (e) a power
connection for receiving power from the separate host
device; (f) the control connection, audio output and
power connection comprising an audio connector; and
(g) a data connection for transferring data between
the non-volatile 



memory and an external device, the data connection
being remote from the audio connector. 2. The data
storage device of claim 1, wherein the data connection
comprises a connector for insertion into a data socket
of the external device, 3 The data storage device as
claimed in claim 2, wherein the data connection is at
a first end of the device, and the audio connector is
adjacent a second end of the device, the data
connection comprising a USB data connection or an IEEE
1394 data connection. 4. The data storage device of
claim 1, further comprising a serial bridge for
providing data transfer between the non-volatile
memory and an external device, the decoder and the
serial bridge being provided in a single
application-specific integrated circuit. 5. The data
storage device of claim 4, wherein the serial bridge
transfers data from an external device to the
non-volatile memory over a data connection.6. The data
storage device of claim 1, wherein the decoded audio
data comprises an analog audio signal. 7. The data
storage device as claimed in claim 1 further
comprising a plurality of elongate grooves in an outer
surface of the data storage device, the control
connection being located in at least one first groove
of the plurality of grooves, the audio output being at
least one audio connection located in at least one
second groove of the plurality of grooves, and the
power connection being located in at least one third
groove of the plurality of grooves. 8. The data
storage device as claimed in claim 7, wherein the
plurality of grooves extend for the length of the
outer surface and the control connection extends for a
part of the length of the at least one first groove,
the at least one audio connection comprising at least
one contact pin in the at least one second groove, and
the power connection extends for at least a part of
the at least one third groove. 9. The data storage
device claimed in claim 7, wherein the power
connection extends for the full length of the at least
one third groove. 10. The data storage device as
claimed in claim 7, wherein the separate host device
comprises a plurality of contacts each for extending
into one of the plurality of grooves for conductive
contact with the control connection, the audio
connection, and the power connection. 11. The data
storage device claimed in claim 1, further comprising
a keyway extending longitudinally of the data storage
device for ensuring correct orientation of the data
storage device relative to the separate host device.
12. A method of playing back audio data stored on a
data storage device, the data storage device
comprising an audio connector and a data connection
remote from the audio connector, the method
comprising: (a) plugging the data storage device into
a host device; (b) receiving power at the data storage
device from the host device; (c) determining which of
the audio connector and data connection of the data
storage device is being used;(d) if the audio
connector is being used, receiving playback control
signals at the data storage device from the host
device; (e) decoding the audio data in the data
storage device to provide decoded audio data; and (f)
providing the decoded audio data from the data storage
device to the host device. 13. The method of claim 12,
wherein the decoded audio data is one of: an analog
audio signal and a digital bitstream. 14. An audio
playback device comprising: a host device comprising:
(a) audio playback controls for providing control
commands for the playback of audio; (b) a control
connector for providing output of the control
commands; (c) an audio input for receiving decoded
audio data; and a removable data storage device
comprising: (a) non-voiatile memory for storage of
data; (b) a decoder for decoding audio data stored in
the non-volatile memory to enable playback of the
audio data; (c) a control connection to receive
control commands from the host 



device for controlling playback of the audio data by
the decoder (d) an audio output to provide decoded
audio data from the decoder to the host device; (e) a
power connection to receive power from the separate
host device; (f) the control connection, audio output
and power connection comprising an audio connector;
and (g) a data connection for transferring data
between the non-volatile memory and an external
device, the data connection being remote from the
audio connector. 15. The audio playback device of
claim 14, wherein the host device is selected from the
group comprising headphones, earphones and a powered
speaker unit.16. The audio playback device of claim
14, wherein the data connection is for transferring
data between the non-volatile memory and an external
device, the data connection being a USB data
connection or an IEEE 1394 data connection. 17. The
audio playback device of claim 16, wherein the data
connection comprises a connector for insertion into a
data socket of the host device. 18. The audio playback
device of claim 14, wherein the control connection and
the power connection are provided as a unitary
connection. 19. The audio playback device of claim 14,
wherein the control connection and the power
connection are provided as separate connections. 20.
The audio playback device as claimed in claim 14
further comprising a plurality of elongate grooves in
an outer surface of the data storage device, the
control connection being located in at least one first
groove of the plurality of grooves, the audio output
being at least one audio connection located in at
least one second groove of the plurality of grooves,
and the power connection being located in at least one
third groove of the plurality of grooves. 2 1. The
audio playback device is claimed in claim 20, wherein
the audio output comprises at least one contact pin
adjacent a second end of the data storage device, the
control connection extending for a part of the length
of the at least one first groove and the power
connection extending for at least a part of the at
least one third groove. 22. The audio playback device
as claimed in claim 20, wherein the plurality of
grooves extend for the length of the outer surface.
23. The audio playback device as claimed in claim 20,
wherein the separate host device comprises a plurality
of contacts each for extending into one of the
plurality of grooves for conductive contact with the
control connection, the audio connection, and the
power connection.24. The audio playback device claimed
in claim 14, further comprising a keyway extending
longitudinally of the data storage device for ensuring
correct orientation of the data storage device
relative to the separate host device. 25. The audio
playback device as claimed in claim 14, wherein the
control connection and the power connection extend
from a second end of the data storage device. 26. The
audio playback device as claimed in claim 17, wherein
the data connection, and the control connection, the
audio output and the power connection, are not able to
be used at the same time. 27. The data storage device
as claimed in claim 17, wherein the audio connector
and the data connector are not able to be used at the
same time. 


