
METHOD FOR PREPARING 5- 4- (2 -HYDROXY- ETHYL) -3
,5-DI0X0-4 ,5-DIHYDRO-3H- 1 ,2,4 ITRIAZIN- 2-YL!
BENZAMIDE DERIVATIVES WITH P2X7 INHIBITING ACTIVITY BY
REACTION OF THE DERIVATIVE UNSUBSTITUTED IN 4-POSITION
OF THE TRIAZINE WITH AN OXIRAN IN THE PRESENCE OF A
LEWIS ACID CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority from U.S. Provisional
Patent Application No. 60/583,813 filed June 29, 2004.
BACKGROUND OF THE INVENTION The P2X7 purinergic
receptor (previously known as P2Z receptor), which is
a ligand-gated ion channel, is present on a variety of
cell types, largely those known to be involved in
inflammatory/immune process, specifically,
macrophages, mast cells and lymphocytes (T and B).
Activation of the P2X7 receptor by extracellular
nucleotides, in particular adenosine triphosphate,
leads to the release of interleukin-l b (IL-l b) and
giant cell formation (macrophages/microglial cells),
degranulation (mast cells) and proliferation (T
cells), apoptosis, and L-selectin shedding
(lymphocytes). P2X7 receptors are also located on
antigen-presenting cells (APC), keratinocytes,
salivary acinar cells (parotid cells), hepatocytes and
mesangial cells. P2X7 antagonists are known in the
art, such as those described in International Patent
Publications WO 01/46200, WO 01/42194, WO 01/44213,
WO99/29660, WO 00/61569, WO 99/29661, WO 99/29686, WO
00/71529, and WO 01/44170, as well as in
WO2003/042191. Benzamides, heteroarylamides and
reverse amides for uses other than inhibition of the
P2X7 receptor are described in various publications,
such as International Patent Publications WO 97/22600,
EP 138,527, WO 00/71509, WO 98/28269, WO 99/17777
andWO 01/58883. Antagonists of the P2X7 receptor are
being identified for the treatment of 5 human disease
(see e.g., Alcaraz et al. (2003) Bioorg Med Chem Lett.
13(22):4043-4046; Baxter et al. (2003) Bioorg Med Chem
Lett. 13(22):4047- 4050). There is a need for
additional compositions, and methods of preparing
compounds that can inhibit the P2X7 receptor for use
as pharmaceutical agents.SUMMARY OF THE INVENTION In
one aspect, the present invention provides for methods
of preparing a compound of formula I or a
pharmaceutically acceptable salt thereof, wherein R1
is (Q-C^alkyl, optionally substituted by
(C3-C8)cycloalkyl, phenyl, naphthyl, 5 or 6-membered
heterocycloalkyl, or a 5- or 6- membered heteroaryl,
wherein each of said (Ci-C 6)alkyl, (C3-
C8)cycloalkyl, phenyl, naphthyl, 5 or 6-membered
heterocycloalkyl, or 5- or 6-membered heteroaryl are
optionally substituted by one to three moieties
independently selected from the group consisting of
hydroxy, halo, CN-, (d-C 6)alkyl, HO(Ci- C6)alkyl,
(C1-C6)alkyl-NH(C=O)-, NH2(C=O)-, (Cr C6)alkoxy, or
(C3-C8)cycloalkyl; R2 is hydrogen, halo, -CN, or
(C1-C6)alkyl, wherein said (Ci-C 6)alkyl is 



optionally substituted by one to three moieties,
independently selected from the group consisting of
halo, hydroxy, amino, -CN, (C1-C OaIkVl , (Cr
C6)alkoxy, -CF3, CF3O-, (Q-C^alkyl-NH-, [(C1-
C6)alkyl] 2-N-, (C1-C6)^yI-S-, (C1-C6)^yI-(S=O)-,
(d-C^alkyl- (SO2)-, (Ci-C 6)alkyl-O-(C=O)-, formyl,
(Cr C6)alkyl-(C=O)-, and (C3-C6)cycloalkyl;wherein R4
is independently selected from the group consisting of
hydrogen, halo, hydroxy, -CN, HO-(Ci-C6)alkyl,
(Ci-QOalkyl optionally substituted with one to three
fluoro, (Ci-C6)alkoxy optionally substituted with one
to three fluoro, HO2C-, (Cr C6)alkyl-O-(C=O)-,
R5R6N(O2S)-, (Ci-C6)alkyl-(O2S)-NH-,
(d-C^alkyl-OsS-tCd-C^alkyl-N]-, R5R6N(C=O)-,
R5R6N(CH2)m- , phenyl, naphthyl, (C3-Cs)cycloalkyl, 5-
or 6-membered heteroaryl, 5 or 6-membered
heterocycloalkyl, phenyl-O-, naphthyl-O-,
(C3-C8)cycloalkyl-O-, 5- or 6-membered heteroaryloxy
and 5 or 6-membered heterocycloalkyl-O-; and R7 is
-CH2-C(R10Rp )-OH, wherein R10 and R11 are
independently selected from the group consisting of:
hydrogen, phenyl, and (Ci-C6)alkyl optionally
substituted with one to three halos, hydroxy, -CN,
(Ci-C6)alkoxy-, ((C1-C6)alkyl)n-N-,
(Ci-C6)alkyl-(C=O)-, (C3-C8)cycloalkyl-(C=O)-, 5 or 6-
membered heterocycloalkyl-(C=O)-, phenyl-(C=O)-,
naphthyl- (C=O)-, 5- or 6-membered heteroaryl-(C=O)-,
(d-C 6)alkyl- (C=O)O-, (C1-C6)alkyl-O(C=O)-,
(C3-C8)cycloalkyl, phenyl, naphthyl, 5 or 6-membered
heterocycloalkyl, and 5- or 6- membered heteroaryl; R5
and R6 are each independently selected from the group
consisting of hydrogen, (C1-C6)alkyl, HO-(C2-C6)alkyl
and (C3-C8)cycloalkyl, or R5 and R6 may optionally be
taken together with the nitrogen atom to which they
are attached to form a 5 or 6-membered
heterocycloalkyl; n is one or two; and m is one or
two; wherein said method comprises reacting a compound
of formula IIwith a compound of Formula VIH in the
presence of at least one Lewis acid. In certain
embodiments the Lewis acid is an inorganic Lewis acid.
In other embodiments the Lewis acid is boron
trifluoride diethyl etherate. In still other
embodiments, the Lewis acid is Al2O3, Ti(O-Pr^ 4,
LiClO4, or Zn(OAc)2. In yet another embodiment, the
Lewis acid is selected from (a) Eu(OTf)3, Dy(OTf)3,
Ho(OTf)3, Er(OTf)3, Lu(OTf)3, Yb(OTf)3, Nd(OTf)3,
Gd(OTf)3, Lu(OTf)3, La(OTf)3, Pr(OTf) 3, Tm(OTf)3,
Sc(OTf)3, Sm(OTf)3, AgOTf, or Y(OTf)3;(b) AlCl3, AlI3,
AlF3, AlBr3, AsCl3, AsI3, AsF3, AsBr3, BCl3, BBr3,
BI3, BF3, FeCl3, FeBr3, FeI3, FeF3, FeCl2, FeBr2,
FeI2, FeF2, GaCl3, GaI3, GaF3, GaBr3, MgCl2, MgI2,
MgF2, MgBr2, NbCl5, SbCl3, SbI3, SbF3, SbBr3, SbCl5,
SbI5, SbF5, SbBr5, SnCl2, SnI2, SnF2, SnBr2, SnCl4,
SnI4, SnF4, SnBr4, TiBr4, TiCl2, TiCl3, TiCl4, TiF3,
TiF4, TiI4, ZnCl2, ZnI2, ZnF2, or ZnBr2; (c) 



BF3BCl3-SMe2, BI3-SMe2, BF3-SMe2, BBr3-SMe2, BF3-OEt2,
Et2AlCl, EtAlCl2, MgCl2-OEt2, MgI2-OEt2, MgF2-OEt2,
MgBr2-OEt2, Et2AlCl, EtAlCl2, or Zn(OAc)2; and (d)
(CH3CO2)2Co, CoBr2, CoCl2, CoF2, CoI2, Co(NO3)2,
cobalt (II) triflate, cobalt (Et) tosylate,
(CH3CO2)2Cu, CuBr2, CuCl2, CuF2, CuI2, Cu(NO3)2,
copper (II) triflate, copper (II) tosylate,
(CH3CO2)2Ni, NiBr2, NiCl2, NiF2, NiI2, Ni(NO3)2,
nickel (II) triflate, or nickel (II) tosylate. In
still other embodiments,the Lewis acid is a silica
gel. In certain embodiments, the reaction is carried
out in N,N-dimethylformamide, N,N-dimethyl acetamide,
or N-methylpyrrolidinone or mixtures thereof. In
particular embodiments, less than 6 moles of a
compound of formula VEI is present per 1 mole of a
compound of formula II; less than 5 moles of a
compound of formula VIH is present per 1 mole of a
compound of formula II; or between 1 to 2 moles of a
compound of formula VIH is present per 1 mole of a
compound of formula H In other embodiments, the
compound of formula VIII is (R)-(-)-glycidyl methyl
ether. In additional embodiments, the compound of
formula II is
2-Chloro-5-(3,5~dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-
yl)-N-(l-hydroxy-cycloheptylmethyl)-benzamide. In
particular embodiments, the compound of formula I is
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2Rhydro
xy-
3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]- benzamide. In certain embodiments are
provided methods of preparing 2-Chloro-
N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydroxy-3-met
hoxy-propyl)-3,5-
dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-yl]-benzamide
wherein said method comprises reacting
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-
yl)-N- (l-hydroxy-cycloheptylmethyl)-benzamide with
(R)-(-)-glycidyl methyl ether in the presence of a
silica gel, wherein the reaction is carried out in
N,Ndimethylformamide, N,N-dimethyl acetamide, or
N-methylpyrrolidinone or mixtures thereof. The method
also includes embodiments where R1 is a (C1- C4)alkyl,
optionally substituted by (C3-C8)cycloalkyl; wherein
said (CrC 4)alkyl or (C3-C8)cycloalkyl are optionally
substituted by one to three moieties independently
selected from the group consisting of hydroxy, halo,
CN-, (C1- C6)alkyl, HO(Ci-C 6)alkyl,
(C1-C6)alkyl-NH(C=O)-, NH2(C=O)-, (d-C 6)alkoxy, or
(C3-C8)cycloalkyl. R2 may be chloro, methyl or ethyl
in certain embodiments. R4 is hydrogen and R7 is
-CH2-C(R10Rn )-OH, wherein R10 and R11 may be
independently selected from the group consisting of:
hydrogen and (d-C 6)alkyl optionally substituted with
(C1-C6)alkoxy- or -OH, in other embodiments. R7 may be
selected from the group consisting of:, in still other
embodiments. R7 may be selected from the group
consisting of: (b) (C) In another aspect, the present
invention provides for compositions of 2-
Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydrox
y-3-methoxy-propyl)-
3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-yl]-benzamid
e comprising: crystalline
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydr
oxy-3-
methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazi
n-2-yl]-benzamide; and less than 2.5 % residual
organic solvent. In certain embodiments, the
compositions comprise less than 2.0% (w/w) residual
organic solvent; between 0.1and 2.0% (w/w) residual
organic solvent; between 0.1 and 0.5% (w/w) residual 



organic solvent; or between 0.05 and 0.5% (w/w)
residual organic solvent. In certain embodiments, the
residual organic solvent is acetone. In particular
embodiments, the composition has a melting point onset
of between 108 0C + 0.5 and 112 C  0.5 as measured by
Differential Scanning Calorimetry. In particular
embodiments, the composition has a melting point onset
of between 110 C 0.5 and 112 C 0.5 as measured by
Differential Scanning Calorimetry. In certain
embodiments, the composition has an X-ray powder
diffraction comprising the following 2-theta values
0.2 measured using CuKa radiation: 8.1, 16.4, 19.7,
21.2, 22.2, and 27.1. In still other embodiments, the
composition has an X-ray powder diffraction comprising
the following 2-theta values  0.2 measured using CuKcx
radiation: 8.1, 11.7, 14.9, 16.4, 18.3, 19.7, 21.2,
21.6, 22.2, 22.6, and 27.1. In additional embodiments,
the composition has an X-ray powder diffraction
comprising the following 2-theta values  0.2 measured
using CuKa radiation: 7.8, 8.1, 10.5, 11.7, 13.2,
13.7, 14.3, 14.9, 15.6, 16.4, 17.3, 17.7, 18.3, 18.9,
19.1, 19.7, 20.3, 20.9, 21.2, 21.6, 22.2, 22.6, 22.8,
23.3, 23.9, 24.3, 24.6, 25.1, 25.9, 26.2, 27.1, 27.6,
28.2, 28.7, 28.8, 29.4, 30.0,. 30.3, 30.9, 31.1, 31.9,
33.4, 33.8, 34.3, 35.2, and 37.1. In certain
embodiments compositions may also be characterized by
a solid-state 13C nuclear magnetic resonance
comprising the following chemical shift differences
between the lowest ppm resonance and other resonances:
150.6, 137.6, 119.5, and 54.8. In certain embodiments,
the composition is characterized by a solid-state 13C
nuclear magnetic resonance comprising the following
chemical shift differences between the lowest ppm
resonance and other resonances: 150.6, 137.6, 130.1,
129.2, 121.4, 120.5, 119.5, 117.7, 113, 112.7, 111.6,
110.3, 109.5, 107.3, 106, 54.8, 53.9, 47.7, 45.9,
41.2, 38, 34.2, 31.2, 24.7, 20.8, 19.0, 18.1, 17.4,
12.2, 10.1, 4.0, 3.5, and 1.2. In certain embodiments,
the composition is characterized by a solid-state 13C
nuclear magnetic resonance comprising the following
chemical shifts expressed in parts per million: 169.8,
156.8, 138.7, and 74.0. In certain embodiments, the
composition is characterized by a solid-state 13C
nuclear magnetic resonance comprising the following
chemical shifts expressed in parts per million: 169.8,
156.8, 149.3, 148.4, 140.6, 139.7, 138.7, 136.9,
132.2, 131.9, 130.8, 129.5, 128.7,126.5, 125.2, 74.0,
73.1, 66.9, 65.1, 60.4, 57.2, 53.4, 50.4, 43.9, 40.0,
38.2, 37.3, 36.6, 31.4, 29.3, 23.2, 22.7, 20.4, and
19.2. In another aspect, the present invention
provides for processes for preparing a composition of
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2Rhydro
xy-
3-methoxy-propyl)-3,5~dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]- benzamide comprising less than 2.5%
residual organic solvent comprising: combining
n-heptane with a solution of acetone comprising
2-Chloro-N-(lhydroxy-
cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-
dihydro-3H-[l,2,4]triazin-2-yl]-benzamide to generate
crystals of 2-Chloro-N-(lhydroxy-
cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-
dihydro-3H-[l,2,4]triazin-2-yl]-benzamide; and
isolating crystals of 2-Chloro-N-
(1-hydroxy-cycloheptylmethyl)-5
-[4-(2R~hydroxy-3-methoxy-propyl)-3 ,5-dioxo-
4,5-dihydro-3H-[l,2,4]triazin-2-yl]-benzamide
comprising less than 2.5 % (w/w) residual organic
solvent. In certain embodiments, isolating comprises
comprises 



filtering crystals from the solvent, and drying the
crystals. In other embodiments, the composition has
less than 2.0% (w/w) residual organic solvent. In
still other embodiments, the composition has between
0.1 and 2.0% (w/w) residual organic solvent. In yet
other embodiments, the composition has between 0.1 and
0.5% (w/w) residual organic solvent. The residual
organic solvent may be acetone. In particular
embodiments, the composition has a melting point onset
of between 108 0C + 0.5 and 112 C  0.5 as measured by
Differential Scanning Calorimetry. In particular
embodiments, the composition has a melting point onset
of between 110 0C+ 0.5 and 112 C 0.5 as measured by
Differential Scanning Calorimetry. In certain
embodiments, the composition has an X-ray powder
diffraction comprising the following 2-theta values +
0.2 measured using CuKa radiation: 8.1, 16.4, 19.7,
21.2, 22.2, and 27.1. In still other embodiments, the
composition has an Xray powder diffraction comprising
the following 2-theta values  0.2 measured using CuKa
radiation: 8.1, 11.7, 14.9, 16.4, 18.3, 19.7, 21.2,
21.6, 22.2, 22.6, and 27.1. In additional embodiments,
the composition has an X-ray powder diffraction
comprising the following 2-theta values  0.2 measured
using CuKa radiation: 7.8, 8.1, 10.5, 11.7, 13.2,
13.7, 14.3, 14.9, 15.6, 16.4, 17.3, 17.7, 18.3, 18.9,
19.1, 19.7, 20.3, 20.9, 21.2, 21.6, 22.2, 22.6, 22.8,
23.3, 23.9, 24.3, 24.6,25.1, 25.9, 26.2, 27.1, 27.6,
28.2, 28.7, 28.8, 29.4, 30.0, 30.3, 30.9, 31.1, 31.9,
33.4, 33.8, 34.3, 35.2, and 37.1. In certain
embodiments, compositions may also be characterized by
a solid-state 13C nuclear magnetic resonance
comprising the following chemical shift differences
between the lowest ppm resonance and other resonances:
150.6, 137.6, 119.5, and 54.8. In certain embodiments,
the composition is characterized by a solid-state 13C
nuclear magnetic resonance comprising the following
chemical shift differences between the lowest ppm
resonance and other resonances: 150.6, 137.6, 130.1,
129.2, 121.4, 120.5, 119.5, 117.7, 113, 112.7, 111.6,
110.3, 109.5, 107.3, 106, 54.8, 53.9, 47.7, 45.9,
41.2, 38, 34.2, 31.2, 24.7, 20.8, 19.0, 18.1, 17.4,
12.2, 10.1, 4.0, 3.5, and 1.2. In certain embodiments,
the composition is characterized by a solid-state 13C
nuclear magnetic resonance comprising the following
chemical shifts expressed in parts per million: 169.8,
156.8, 138.7, and 74.0. In certain embodiments, the
composition is characterized by a solid-state C
nuclear magnetic resonance comprising the following
chemical shifts expressed in parts per million: 169.8,
156.8, 149.3, 148.4, 140.6, 139.7, 138.7, 136.9,
132.2, 131.9, 130.8, 129.5, 128.7, 126.5, 125.2, 74.0,
73.1, 66.9, 65.1, 60.4, 57.2, 53.4, 50.4, 43.9, 40.0,
38.2, 37.3, 36.6, 31.4, 29.3, 23.2, 22.7, 20.4, and
19.2. In another aspect, the invention relates to
processes for preparing a composition of crystalline
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2Rhydro
xy-
3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]- benzamide comprising less than 2.5%
residual organic solvent comprising: combining
n-heptane with a solution of acetone comprising
2-Chloro-N-(lhydroxy-
cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-
dihydro-3H-[l,2,4]triazin-2-yl]-benzamide to generate
crystals of 2-Chloro-N-(lhydroxy-
cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-
dihydro-3H-[l,2,4]triazin-2-yl]-benzamide; and 



isolating crystals of
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2Rhydro
xy-
3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]- benzamide comprising less than 2.5 % (w/w)
residual organic solvent. In certain embodiments, the
process comprises filtering crystals from the solvent,
and drying the crystals. In certain embodiments, the
composition has less than 2.0% (w/w)residual organic
solvent; between 0.1 and 2.0% (w/w) residual organic
solvent; or between 0.1 and 0.5% (w/w) residual
organic solvent. In another aspect, the present
invention provides for methods of treating a subject
suffering from a disease selected from the group
consisting of rheumatoid arthritis, ankylosing
spondylitis, osteoarthritis, psoriatic arthritis,
psoriasis, inflammatory diseases, and autoimmune
diseases, the method comprising: administering a
therapeutically effective amount of a composition
comprising crystalline
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydr
oxy-3-
methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazi
n-2-yl]-benz amide comprising less than 2.5 % residual
organic solvent. In certain embodiments, the disease
is rheumatoid arthritis. The disease may also be an
IL-I mediated disease. As defined herein, a "IL-I
mediated disease" includes but is not limited to a
disease or disorder selected from the group consisting
of arthritis (including psoriatic arthritis, Reiter's
syndrome, rheumatoid arthritis, gout, traumatic
arthritis, rubella arthritis, rheumatoid spondylitis,
osteoarthritis, gouty arthritis and acute synovitis),
inflammatory bowel disease, Crohn's disease,
emphysema, acute respiratory distress syndrome, adult
respiratory distress syndrome, asthma, bronchitis
chronic obstructive pulmonary disease, chronic
pulmonary inflammatory disease, silicosis, pulmonary
sarcoidosis, allergic reactions, allergic contact
hypersensitivity, eczema, contact dermatitis,
psoriasis, sunburn, cancer, tissue ulceration,
restenosis, periodontal disease, epidermolysis
bullosa, osteoporosis, bone resorption disease,
loosening of artificial joint implants,
atherosclerosis, aortic aneurysm, congestive heart
failure, myocardial infarction, stroke, cerebral
ischemia, head trauma, neurotrauma, spinal cord
injury, neuro-degenerative disorders, Alzheimer's
disease, Parkinson's disease, migraine, depression,
peripheral neuropathy, pain, cerebral amyloid
angiopathy, nootropic or cognition enhancement,
amyotrophic lateral sclerosis, multiple sclerosis,
ocular angiogenesis, corneal injury, macular
degeneration, corneal scarring, scleritis, abnormal
wound healing, burns, autoimmune disorders,
Huntington's disease, diabetes, AIDS, cachexia,
sepsis, septic shock, endotoxic shock, conjunctivitis
shock, gram negative sepsis, toxic shock syndrome,
cerebral malaria, cardiac and renal reperfusion
injury, thrombosis, glomerularonephritis, graft vs.
host reaction,allograft rejection, organ transplant
toxicity, ulcerative colitis, or muscle degeneration.
In another aspect, the present invention provides for
pharmaceutical compositions comprising: a
therapeutically effective amount of a crystalline 2-
Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydrox
y-3-methoxy-propyl)-
3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-yl]-benzamid
e comprising less than 2.5% residual organic solvent
admixed with at least one pharmaceutically acceptable
carrier. In another aspect, the present invention
provides for processes for 



preparing a pharmaceutical composition comprising:
admixing crystalline
2-Chloro-N-(1-hydroxy-cycloheptylmethyl)-5
-[4-(2Rhydroxy-
3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]- benzamide comprising less than 2.5%
residual organic solvent with at least one
pharmaceutically acceptable carrier. In another
aspect, the present invention provides for
compositions of 2-
Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydrox
y-3-methoxy- rropyl)-
3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-yl]-benzamid
e comprising: crystalline
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydr
oxy-3-
methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazi
n-2-yl]-benzamide; having a melting point onset of
between 108 0C  0.5 and 112 0C  0.5 as measured by
Differential Scanning Calorimetry. In certain
embodiments, the composition has a melting point onset
of between 110 C 0.5 and 112 C 0.5 as measured by
Differential Scanning Calorimetry. In another aspect,
the present invention provides for processes for
preparing a pharmaceutical compositions comprising:
admixing a 2-Chloro-N-(lhydroxy-
cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-
dihydro-3H-[l,2,4]triazin-2-yl]-benzamide having a
melting point onset of between 108 0C  0.5 and 112 C
0.5 as measured by Differential Scanning Calorimetry
with at least one pharmaceutically acceptable carrier.
In another aspect, the present invention provides for
processes for preparing crystalline
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2Rhydro
xy-
3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]-benzamide comprising: crystallizing
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-
5-[4-(2R-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihyd
ro-3H-[l,2,4]triazin-2- yl]-benzamide from a solution
of acetone, diisopropyl ether, n-butyl acetate,
nheptane, methanol, tetrahydrofuran, or methylethyl
ketone. The compounds of this invention include all
stereoisomers (e.g., cis and trans isomers) and all
optical isomers of compounds of formula I (e.g., R and
S enantiomers), as well as racemic, diastereomeric and
other mixtures of such isomers. The compounds, and
salts of the present invention can exist in several
tautomeric forms, including the enol and imine form,
and the keto and enamine form and geometric isomers
and mixtures thereof. AU such tautomeric forms are
included within the scope of the present invention.
Tautomers exist as mixtures of a tautomeric set in
solution. In solid form, usually one tautomer
predominates. Even though one tautomer may be
described, the present invention includes all
tautomers of the present compounds. One example of a
tautomeric structure is a group of: One skilled in the
art will appreciate that this group can also be drawn
as its tautomer: The present invention also includes
atropisomers. Atropisomers refer to compounds of
formula I that can be separated into rotationally
restricted isomers. The compounds of this invention
may contain olefin-like double bonds. When such bonds
are present, the compounds of the invention exist as
cis and trans 



configurations and as mixtures thereof.DEFESFITIONS
The term "alkyl group" or "alkyl" includes straight
and branched carbon chain radicals. The term
"alkylene" refers to a diradical of an unsubstituted
or substituted alkane. For example, a "C2-6 alkyl" is
an alkyl group having from 2 to 6 carbon atoms.
Examples of C2-C6 straight-chain alkyl groups include,
but are not limited to, ethyl, n-propyl, n-butyl,
n-pentyl, and n-hexyl. Examples of branched-chain
alkyl groups include, but are not limited to,
isopropyl, rt-butyl, isobutyl, etc. Examples of
alkylene groups include, but are not limited to,
-CH2-, - CH2-CH2-, -CH2-CH(CH 3)-CH2-, and -(CH2)1-3 .
Alkylene groups can be substituted with groups as set
forth below for alkyl. The term alkyl includes both
"unsubstituted alkyls" and "substituted alkyls," the
latter of which refers to alkyl moieties having
substituents replacing a hydrogen on one or more
carbons of the hydrocarbon backbone. Such substituents
are independently selected from the group consisting
of: halo, I, Br, Cl, F, -OH, -COOH, trifluoromethyl,
-NH2, -OCF3, and O-C1-C3. Typical substituted alkyl
groups thus are 2,3-dichloropentyl, 3-hydroxy-
5-carboxyhexyl, 2-aminopropyl, pentachlorobutyl,
trifluoromethyl, methoxyethyl, 3-hydroxypentyl,
4-chlorobutyl, 1,2-dimethyl-propyl, and
pentafluoroethyl. "Halo" includes fluoro, chloro,
bromo, and iodo. The term "C3-Cgcycloalkyl" refers to
a cycloalkyl group containing from 3 to 8 carbons.
Thus, the term "C3-Cgcycloalkyl" encompasses
monocyclic cycloalkyl groups containing from 3 to 8
carbons and bicyclic cycloalkyl groups containing 7 or
8 carbons. Examples of "C3-Cgcycloalkyls" include, but
are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and
bicyclo[2.2.1]heptyl; the cycloalkyl group may
optionally contain 1 or 2 double bonds (i.e., a
cycloalkylenyl) including, but not limited to,
cyclopentenyl, cyclohexenyl, and cycloheptenyl. A
'^-Cgcycloalkyl" may be substituted with 1 or 2 groups
independently selected from CrCsalkyl (e.g., methyl)
and -0-C 1- C3alkyl (e.g., methoxy). Examples of
substituted cycloalkyl groups include, but are not
limited to, methyl-cyclopropyl, dimethyl-cyclohexyl,
2-methyl-cyclohexyl, 3-methyl-cyclohexyl,
3,5-dimethyl-cyclohexyl, and 4-methyl-cyclohexyl.A
"5-membered heterocycloalkyl" is a stable 5-membered,
monocyclic cycloalkyl ring having from 2 to 4 carbon
atoms and from 1 to 3 heteroatoms selected from the
group consisting of: 1 O; 1 S; 1N; 2 N; 3 N; 1 S and
1N; 1 S, and 2 N; 1 O and 1N; and 1 O and 2 N.
Illustrative examples of stable 5-membered
heterocycloalkyls include tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothienyl, dihydrothienyl,
imidazolidinyl, oxazolidinyl, imidazolinyl,
isoxazolidinyl, pyrrolidinyl, 2-pyrrolinyl, and
3-pyrrolinyl. A "6-membered heterocycloalkyl" is a
stable 6-membered, monocyclic cycloalkyl ring having
from 3 to 5 carbon atoms and from 1 to 3 heteroatoms
selected from the group consisting of: 1 O; 2 O;l S; 2
S; 1N; 2 N; 3 N; 1 S, 1 O, and 1N; 1 S and 1N; 1 S and
2 N; 1 S and 1 O; 1 S and 2 O; 1 O and 1N; and 1 O and
2 N. Illustrative examples of stable 6-membered
heterocycloalkyls include tetrahydropyranyl,
dihydropyranyl, dioxanyl, 1,3-dioxolanyl, 1,4-
dithianyl, hexahydropyrimidine, morpholinyl,
piperazinyl, piperidinyl, 2Hpyranyl, 



4H-pyranyl, pyrazolidinyl, pyrazolinyl,
1,2,3,6-tetrahydropyridinyl, tetrahydrothiopyranyl,
1,1-dioxo-hexahydro-l l -thiopyranyl, 1,1-dioxo-l l6-
thiomorpholinyl, thiomorpholinyl, thioxanyl, and
trithiahyl. The foregoing heterocycloalkyls can be
C-attached or N-attached. For example, piperidinyl can
be piperidin-1-yl (N-attached) or piperidin-4-yl
(Cattached). Embraced within the term "5 or 6 membered
heterocycloalkyl" are 5 membered rings having one
carbon-carbon or one carbon-nitrogen double bond in
the ring (e.g., 2-pyrrolinyl, 3-pyrrolinyl, etc.) and
6 membered rings having one carbon-carbon or one
carbon-nitrogen double bond in the ring (e.g.,
dihydro-2Hpyranyl, 1,2,3,4-tetrahydropyridine,
3,4-dihydro-2H-[l,4]oxazine, etc.). "5 or 6- membered
heterocycloalkyls" may be substituted such as those
set out above for C3-C8cycloalkyls, where possible.
The term "phenyl" refers to unsubstituted and
substituted phenyl groups. A phenyl group may be
substituted with 1 to 3 substituents independently
selected from the group consisting of: Ci-Csalkyl,
-O-CrC 3alkyl,-OCF3, halo, and a C -C
cycloalkyl.Typical substituted phenyl groups include,
but are not limited to, 3-chlorophenyl,
2,6-dibromophenyl, 2,4,6-tribromophenyl,
2,6-dichlorophenyl, 4-trifluoromethylphenyl,
3-methyl-phenyl, 4-methyl-phenyl, 3,5-dimethyl-phenyl,
3,4,5-trimethoxy-phenyl, 3,5-dimethoxy-phenyl,
3,4-dimethoxy-phenyl, 3- methoxy-phenyl,
4-methoxy-phenyl, 3,5-difluoro-phenyl,
4-chloro-phenyl, 3- trifluoromethyl-phenyl,
3,5-dichloro-phenyl, 2-methoxy-5-methyl-phenyl, 2-
fluoro-5-methyl-phenyl,
4-chloro-2-trifluoromethyl-phenyl, and the like. A
"5-membered heteroaryl" is a stable 5-membered,
monocyclic, aromatic ring radial having from 1 to 4
carbon atoms and from 1 to 4 heteroatoms selected from
the group consisting of: 1 O; 1 S; 1N; 2 N; 3 N; 4 N;
1 S and 1 N; 1 S and 2 N; 1 O and 1N; and 1 O and 2 N.
Illustrative examples of stable 5-membered heteroaryls
include, but are not limited to, furanyl, 2-furanyl,
3-furanyl, imidazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, oxazolyl, pyridinyl, 2-, 3-, or
4-pyridinyl, pyrimidinyl, 2-, 4-, or 5-pyrimidinyl,
pyrazolyl, pyrrolyl, 2- or 3-pyrrolyl, pyrazinyl,
pyridazinyl, 3- or 4-pyridazinyl, 2-pyrazinyl,
thienyl, 2-thienyl, 3-thienyl, tetrazolyl, thiazolyl,
thiadiazolyl, triazinyl and triazolyl. A "6-membered
heteroaryl" is a stable 6-membered, monocyclic,
aromatic ring radical having from 3 to 5 carbon atoms
and from 1 to 3 heteroatoms selected from the group
consisting of: 1 N; 2 N; and 3 N. Illustrative
examples of stable 6-membered heteroaryl include
pyridin-2-yl, pyridin-4-yl, pyrimidin-2-yl,
pyridazin-4-yl, and pyrazin-2-yl. A 5- or 6- membered
heteroaryl group may be optionally substituted with 1
to 3 substituents independently selected from the
group consisting of: C1- C3alkyl, -0-C 1-C aIkVl
-OCF3, and halo. A "naphthyl group" refers to
unsubstituted and substituted naphthyl groups. A
naphthyl group may be substituted with 1 to 4
substituents independently selected from the group
consisting of: Ci-C 3alkyl, -O-Q-Csalkyl,- OCF3, halo,
and a C5-C6 cycloalkyl.BRIEF DESCRIPTION OF THE
DRAWINGS Figure 1 



Differential Scanning Calorimetry thermal profile of
2-chloro-N-(lhydroxy-
cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-
dihydro-3H-[l,2,4]triazin-2-yl]-benzamide (Example 4,
Sample D). Figure 2 Solid-State 13C-NMR spectrum of
2-chloro-N-(l-hydroxycycloheptylmethyl)-
5-[4-(2R-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihyd
ro- 3H-[l,2,4]triazin-2-yl]-benzamide (Example 4,
Sample D). Figure 3 Powder X-ray Diffraction (PXRD)
spectrum of 2-chloro-N-(l-hydroxycycloheptylmethyl)-
5-[4-(2R-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihyd
ro- 3H-[l,2,4]triazin-2-yl]-benzamide (Example 4,
Sample D). DETAILED DESCRIPTION OF THE INVENTION I.
INTRODUCTION The present invention relates to the
preparation of compounds of Formula I and
pharmaceutically acceptable salts thereof, that are
useful as agents in the treatment of diseases,
including inflammatory diseases such as rheumatoid
arthritis. Also provided are compositions of
crystalline 2-Chloro-N-(l-hydroxycycloheptylmethyl)-
5-[4-(2R-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihyd
ro- 3H-[l,2,4]triazin-2-yl]-benzamide comprising less
than 2.5% residual organic solvent, and methods for
preparing said compositions. Further provided are
methods for crystallizing
2-Chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-(2Rhydro
xy-
3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[l,2,4]tria
zin-2-yl]- benzamide. II. PROCESS OF PREPARING
COMPOUNDS Compounds of Formula I can be prepared by
applying synthetic methodology known in the art and
synthetic methodology outlined in the schemesset forth
below as well as using methods described in United
States Patent Application Serial Number 10/748,340,
which is hereby incorporated by reference in its
entirety. Scheme 1Scheme 2 IX p XScheme 3 XI DC Scheme
4Scheme 1 refers to the preparation of compounds of
formula I . Compounds of formula I (e.g.,
2-chloro-N-(l-hydroxy-cycloheptylmethyl)-5-[4-
(2R-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H
-[l,2,4]triazin-2-yl]- benzamide) can be prepared from
compounds of formula II (e.g., 2-Chloro-5-(3,5-
dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-yl)-N-(l-hydroxy
-cycloheptylmethyl)- benzamide) by reaction with an
appropriately substituted oxirane (e.g., (R)-(-)-
glycidyl methyl ether) of formula VDI in the presence
of a catalytically effective amount of a Lewis acid,
and a polar solvent including but not limited to
N,Ndimethylformamide, N,N-dimethyl acetamide, or
N-methylpyrrolidinone, dimethylsulfoxide, and
tetrahydrofuran. The aforesaid reaction can be
performed at temperatures ranging from 0 0C to 100 0C
for a period of 2 to 72 hours, where the preferred
conditions are dimethylforrnamide at 60 0C for 24
hours. In certain 



embodiments, the reaction can be carried out under
inert reaction conditions using an inert solvent
(e.g., an anhydrous solvent) under an inert gas
atmosphere (e.g., nitrogen gas). Examples of Lewis
acids include compounds having the formula MXt, where
M is selected from the group containing Al, As, B, Fe,
Fe, Ga, Mg, Nb, Sb, Sn, Ti, and Zn. X is a halide
selected from the group consisting of Cl, I, F, and
Br. Those of skill in the art will recognize that t is
an integer from 2 to 5 depending on the valence state
of M. Examples of compounds of formula MXt include,
but are not limited to: AlCl3, AlI3, AlF3, AlBr3,
AsCl3, AsI3, AsF3, AsBr3, BCl3, BBr3, BI3, BF3, FeCl
3, FeBr3, FeI3, FeF3, FeCl2, FeBr2, FeI2, FeF2, GaCl3,
GaI3, GaF3, GaBr3, MgCl2, MgI2, MgF2, MgBr2, NbCl5,
SbCl3, SbI3, SbF3, SbBr3, SbCl5, SbI5, SbF5, SbBr5,
SnCl2, SnI2, SnF2, SnBr2, SnCl4, SnI4, SnF4, SnBr4,
TiBr4, TiCl2, TiCl3, TiCl4, TiF3, TiF4, TiI4, ZnCl2,
ZnI2, ZnF2, and ZnBr2. In addition, Lewis acids such
as Al2O3, BF3BCl3-SMe2, BI3-SMe2, BF3-SMe2, BBr3-SMe2,
BF3-OEt2, Et2AlCl, EtAlCl2, MgCl2-OEt2, MgI2OEt 2,
MgF2-OEt2, MgBr2-OEt2, Et2AlCl, EtAlCl2, LiClO4
(lithium perchlorate), Ti(O-P^) 4 (titanium
tetraisopropoxide), and Zn(OAc)2 may be employed. In
another embodiment, Cobalt (II), Copper (II), and
Nickel (II) salts such as (CH3CO2)2Co, CoBr2, CoCl2,
CoF2, CoI2, Co(NO3)2, cobalt (II) triflate, cobalt
(II) tosylate, (CH3CO2)2Cu, CuBr2, CuCl2, CuF2, CuI2,
Cu(NO3)2, copper (II) triflate, copper (II) tosylate,
(CH3CO2)2Ni, NiBr2, NiCl2, NiF2, NiI2, Ni(NO3)2,
nickel (II) triflate, and nickel (II) tosylate can be
used in the reaction of VIH and II. Monoalkyl
boronhalides,dialkyl boronhalides, monoaryl
boronhalides, and diaryl boronhalides may be employed
as Lewis acids. Rare earth metal
trifluoromethanesulfonates such as Eu(OTf)3, Dy(OTf)3,
Ho(OTf)3, Er(OTf)3, Lu(OTf)3, Yb(OTf)3, Nd(OTf)3,
Gd(OTf)3, Lu(OTf)3, La(OTf)3, Pr(OTf)3, Tm(OTf)3,
Sc(OTf)3, Sm(OTf)3, AgOTf, Y(OTf)3, and polymer resins
thereof (e.g., Scandium triflate polystyrene resin;
PS-Sc(OTf) ) can be used in a solution such as one
part water and four to nine parts tetrahydrofuran.
Furthermore, silica gels may be employed in the
reaction such as silica gel (CAS 112926-00-8) used for
column chromatography, preferably in the range of 80 -
500 mesh particle size. In certain embodiments, the
Lewis Acid is a silica gel and the reaction is carried
out in a solvent such as N,N-dimethylformamide,
N,N-dimethyl acetamide, or N-methylpyrrolidinone, or
mixtures thereof. The aforementioned Lewis acids also
include heteropoly acids or their salts, zeolite-type
molecular sieve, Lewis conjugate acid-type super acid,
or Lewis acid (such as AlCl3, BF3, or XF5 (X = P, As,
Sb, or Bi))- treated oxide or molecular sieve, and
loaded with porous inorganic carrier (such as
activated C, SiO2, Al2O3, MgO, TiO2, natural or
synthetic aluminosilicate-type zeolite). Scheme 2
refers to the preparation of compounds of formula II.
Compounds of formula II can be prepared from compounds
of formula IX (e.g., 2-
Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-yl
)-benzoic acid) by reacting with a compound of formula
XTV,H N-R1 (e.g., 1-aminomethyl-cycloheptanol HCl), in
the presence of a coupling reagent such as
l-[3-(dimethylamino)propyl]- 3-ethylcarbodiimide
(EDCI), dicyclohexylcarbodiimide (DCC), 1,1'-
carbonyldiimidazole (CDI) and a base such as
dimethylaminopyridine (DMAP) or triethylamine in an
aprotic solvent, such as methylene chloride, 



dimethylformamide, or dimethylsulfoxide, preferably
l-[3- (dimethylamino)propyl]-3-ethylcarbodiimide and
dimethylaminopyridine in dimethyl formamide. The
aforesaid reaction may be run at a temperature from 22
C to 60 C, for a period of 1 hour to 20 hours,
preferably 22 C for 18 hours. Compounds of formula V
may also be prepared from compounds of formula X
(e.g.,
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[l,2,4]triazin-2-
yl)- benzoyl chloride) by reaction by reacting with a
compound of formula XTV in the presence of a base
including but not limited to dimethylaminopyridine
(DMAP),triethylamine, aqueous sodium hydroxide or
aqueous potassium hydroxide in an aprotic solvent,
such as methylene chloride, ethyl acetate,
dichloroethane, dimethylformamide, or
dimethylsulfoxide, preferably aqueous sodium hydroxide
and dichloroethane. The aforesaid reaction may be run
at a temperature from 22 C to 60 C, for a period of 1
hour to 24 hours, preferably at ambient temperature
for 3 hours. Compound X can be prepared from compound
IX by reaction with a reagent capable of generating an
acid chloride such as thionyl chloride or oxalyl
chloride in the presence of a polar aprotic solvent
such as ethyl acetate, methylene chloride, or
dichloroethane at a temperature of 22 C to 60 C, for a
period of 1 hour to 24 hours, preferably oxalyl
chloride in methylene chloride at ambient temperature
for 16 hours. Scheme 3 refers to the preparation of
compounds of formula IX, which can be converted into
compounds of formula V by the methods described in
Scheme 2. Compounds of formula IX can be prepared from
compounds of formula XI using decarboxylation
conditions, preferably mercaptoacetic acid in water
containing a base such as sodium hydroxide at a
temperature from 22 0C to 160 C for a period of 1 hour
to 24 hours, preferably 100 0C for 18 hours. Scheme 4
refers to the preparation of compounds of formula XHI
and XI, Compounds of formula XI can be converted into
compounds of formula IX by the methods described in
Scheme 3. A compound of formula XI can be prepared
from a compound of formula XIII, wherein R8 is a (CrC
2)alkyl, by reaction with an acid such as 50% sulfuric
acid at a temperature between 6O0C and 120C, generally
for a period between 30 minutes and 6 hours,
preferably 2 hours at 120C. A compound of formula XIH,
wherein R is a (C1-C2)alkyl, can be prepared from the
diazonium intermediate derived from a compound of
formula XII. The diazonium intermediate is prepared by
reaction of a compound of formula XII with an acid
such as hydrochloric acid and/or glacial acetic acid,
followed by treatment with sodium nitrite in a solvent
such as water at a temperature from 0C to 25 0C, and
the reaction is generally run from a period of 30
minutes to about 2 hours, preferably 10 0C for 30
minutes. A compound offormula XII is prepared by the
reaction of above diazonium intermediate with a
compound of formula XVII:
R8O(C=O)N(C=O)CH2(C=O)N(C=O)OR8, under basic
conditions. The reaction is typically carried out with
sodium acetate as the base at a temperature from 0C to
1200C, preferably 10C, then warmed to 120 C, and the
reaction is generally run for a period of 1 hour to 24
hours, preferably 4 hours (Carrool et.al.; J. Med.
Chem., 1983, 26, 96-100). 



One of ordinary skill in the art will appreciate that
in some cases protecting groups may be required during
preparation. After the target molecule is made, the
protecting group can be removed by methods well known
to those of ordinary skill in the art, such as
described in Greene and Wuts, "Protective Groups in
Organic Synthesis" (3rd Ed, John Wiley & Sons 1999).
Examples of compounds which may be made using the
foregoing schemes and description include those in
Table 1: Table 1SEARCHING AND NAMING ITEMS BASED ON
METADATA FIELD OF THE INVENTION Aspects of the present
invention are generally directed to methods,
apparatuses, and user interfaces for generating
descriptive phrases from one or more metadata
attributes, as well as for searching for items based
on metadata. BACKGROUND Mobile terminals, such as
cellular telephones, now have more memory than ever,
with memory resources expected to approach gigabyte
levels in the near future. One reason for this is that
mobile terminals are now able to generate and process
various types of information such as audio, image,
and/or video media files. Many cellular telephones and
personal digital assistants, for example, now include
a digital still camera and/or video camera. It is not
uncommon for all available memory to be used by
storing such media files. Since the resolution and
quality of these cameras increase with each new
generation of devices, more and more memory is needed.
Memory requirements are expected to increase even more
rapidly as users begin sharing media files between
such devices. As the amount of stored content grows,
so does the need to search through such content. While
search engines currently exist to search for files,
such as by date, time, or title, conventional search
engines are becoming obsolete. This is especially true
when using a mobile terminal, which typically has
relatively limited input capabilities (e.g., a dozen
or so buttons). There is a need for search
capabilities indevices such as mobile terminals to
provide as much assistance as possible to the user to
organize, search, and use stored content. SUMMARY OF
THE INVENTION Aspects of the present invention are
directed to using metadata attributes to search
through stored items such as media files. A user
interface may be provided that allows a user to select
one or more items and display metadata attributes for
those items. The user may further specify modifiers
for one or more of the metadata attributes and perform
searches based on selected ones of the metadata
attributes and/or selected ones of the modifiers. The
user interface may be designed to be based mainly on
visual interaction and may require either no or a
minimal amount of typing by the user. This may be
useful when the user interface is implemented on a
mobile device or other device where the user input
interface is limited (e.g., due to a reduced or
ambiguous keyboard such as a telephone keypad).
Further aspects of the present invention are directed
to automatically generating a descriptive phrase for
one or more items. The descriptive phrase may be
generated based on one or more of the metadata
attributes. In doing so, metadata attributes may be
converted to more user-friendly forms and collected
into a sentence 



or other phrase. The descriptive phrase may be
attached to the one or more items, either as a title
for each item or as another metadata attribute. These
and other features of the invention will be apparent
upon consideration of the following detailed
description of illustrative embodiments.BRIEF
DESCRIPTION OF THE DRAWINGS The foregoing summary of
the invention, as well as the following detailed
description of illustrative embodiments, is better
understood when read in conjunction with the
accompanying drawings, which are included by way of
example, and not by way of limitation with regard to
the claimed invention. Figure 1 is a functional block
diagram of an illustrative electronic device that may
be used in accordance with at least one aspect of the
present invention. Figures 2 and 3 are screen shots of
a display showing an illustrative user interface in
accordance with at least one aspect of the present
invention. Figure 4 is a flowchart showing
illustrative steps that may be taken in accordance
with at least one aspect of the present invention.
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
Figure 1 is a functional block diagram of an
illustrative computer 100. The computer 100 may be, or
be part of, any type of electronic device, such as a
personal computer, personal digital assistant (PDA),
cellular telephone, digital camera, digital camcorder,
digital audio player, television, set-top box,
personal video recorder, watch, and/or any combination
or subcombination of these, such as a
camera/phone/PDA. The electronic device may be a
mobile device, which is a device that can wirelessly
communicate with base stations and/or other mobile
devices. The computer 100 of the electronic device may
include a controller 101 that controls the operation
of the computer 100. The controller 101 may be any
type of controller such as a microprocessor or central
processing unit (CPU). The controller 101 may
beresponsible for manipulating and processing data,
for executing software programs, and/or for
controlling input and output operations from and to
the electronic device. The controller 101 may be
coupled with memory 102, a network interface 107, a
user input interface 108, a display 109, and/or a
media input interface 110. The network interface 107
may allow for data and/or other information to be
received into, and/or to be sent out of, the
electronic device. For example, data files may be sent
from one electronic device to another. Where the
electronic device is a mobile device, the network
interface 107 may be a wireless interface, such as a
radio frequency and/or infra-red interface. Where the
electronic device is a non-mobile device, the network
interface 107, if one exists, may be a wired interface
such as an Ethernet or universal serial bus (USB)
interface, hi a mobile device, the network interface
107 might include only a wireless interface or both a
wireless interface and a wired interface. The user
input interface 108 may be any type of input
interface, such as one or more buttons (e.g., in the
form of a keyboard or telephone keypad), one or more
switches, a touch-sensitive pad (which may be
transparently integrated into the display 109), one or
more rotatable dials, and/or a microphone for voice
recognition. The display 109 may be any type of
display, including but not limited to a liquid crystal
display (LCD), a light-emitting diode (LED) display,
an organic-LED (OLED) display, a plasma display,
and/or an LCD projector. The display 109 may be 



physically divided into one or more displayable
portions, and may include one or more display screens
and/or one or more individual indicators such as
status lights.The media input interface 110 may
provide media data (i.e., audio, video, and/or still
images) to the computer 100. The media input interface
110 may include or be coupled to media input devices,
e.g., a microphone, a still image camera, and/or a
video camera. The processor 101 may store such media
data in one or more media files in the memory 102. The
processor 101 may further cause media data to be
displayed on the display 109, be output to a speaker,
and/or to be sent out of the electronic device (e.g.,
to other electronic devices) via the network interface
107. Media data, which may be in the form of media
files, may also be received (e.g., from other
electronic devices) by the computer 100 via the
network interface 107. The memory 102 may be any type
of memory such as a random access memory (RAM) and/or
a read-only memory (ROM). The memory 102 may be
permanent to the electronic device (such as a memory
chip on a circuit board) or may be user-changeable
(such as a removable memory card or memory stick).
Other types of storage may be alternatively or
additionally used, such as a hard disk drive, flash
memory, etc. The memory 102 may store a variety of
information useful to the electronic device, such as
software 104 and/or data 103. The software 104 may
include one or more operating systems and/or
applications. The software 104 may further include a
filtering component 105 and/or an automatic
description generator 106, both of which will be
discussed further below. The data 103 may include data
about the electronic device, user files, and/or system
files. For example, media files may be stored in the
data 103 portion of the memory 102. Although the
memory 102 is shown as being divided into separate
portions in Figure 1, this is merely shown as a
functional division for explanatory purposes. The
memory 102 may or may not be divided into separate
portions as desired. Data, such as media files, may
further bestored external to the electronic device
such as on a different electronic device and/or on a
network. In this case, the memory 102 may be
considered to include such external storage. Figure 2
shows the display 109 displaying an illustrative user
interface, and provides an overview of how the user
interface may be divided into functional portions. For
example, the user interface may include an item
browsing portion 201, a metadata visualization portion
202, a metadata modifier portion 203, and/or a
description portion 204. Generally speaking, the item
browsing portion 201 contains representations of one
or more items, such as data files (e.g., media files).
The group of items displayed or otherwise available in
the item browsing portion 201 may be all stored items,
or may be a subset of the stored items such as a
particular folder or other grouping of items. The item
representations may be in the form of icons,
thumbnails of the contents of the items, textual
names, and/or in any other form. The metadata
visualization portion 202 contains metadata attributes
that are associated with a particular one of the items
in the item browsing portion 201 . The metadata
modifier portion 203 contains modifiers that may be
used to specify search criteria, such as metadata
attribute ranges, when searching for items. The
description portion 204 contains a descriptive phrase
of one or more of the items in the item browsing
portion 201. The descriptive phrase may be
automatically generated based on the metadata
attributes in the metadata visualization portion 202
and/or the modifiers in the 



metadata modifier portion 203. The relative positions
of the various portions 201-204 of the user interface
are merely illustrative; one or more of the portions
may be in different relative positions, may be
displayed simultaneously or at different times, and/or
may be combined. Additionally, the user interface may
include a resultsportion (not shown) that includes
and/or presents items that are searched by or
confirmed with selected metadata and/or metadata
modifiers. The item browsing portion 201 and/or the
results portion may be presented in a time-line
manner, e.g., items presented in the portion may be
grouped based on time/day metadata and the groups of
items may be scrollable along a time-line axis. More
detailed aspects of the user interface of Figure 2 are
herein explained with further reference to Figure 3. A
plurality of item representations 301-306 are shown in
the item browsing portion 201, each representing a
different item. As shown, the representations are
displayed as a serial list that may be scrolled
through by the user. However, the representations may
be shown in any format. An item may be any object,
such as a file (e.g., a word processing file, or a
media file such as an image file, an audio file, or a
video file) or an email, a personal note, or other
message, such as a Short Message Service (SMS) message
or a Multimedia Messaging Service (MMS) message. The
user may select one or more of the representations
301-306. For example, assume that the user, Alice, has
taken numerous photos during her two-week trip to
Africa. Among other places, she has taken dozens of
images in Cape Town, South Africa. With reference to
the steps shown in Figure 4, when browsing these
images (step 401), she selects one or more items, such
as images, (step 402) represented by representation
305 that happens to be a view to the sea. In step 401,
the user may select one or more folders, albums,
and/or set of files for display and/or browsing.
Representation 305 is shown as having been selected,
indicated by a thick shaded band around the perimeter
of the representation 305. However, any other type of
indication may be used to show that a representation
has been selected. Alice may select the representation
305 via the user input interface108, such as through
the use of directional arrow keys, by pointing and
tapping a stylus on a touch-sensitive display, or by
issuing voice commands. Responsive to the
representation 305 being selected, the metadata
visualization portion 202 may display one or more
metadata attributes associated with the one or more
items represented by the selected representation 305
(or multiple selected representations) (step 403). The
metadata attributes may be basic attributes that are
numeric or textual in nature. Each time a different
representation is selected in the item browsing
portion 201, its associated metadata attributes are
responsively displayed in the metadata visualization
portion 202. In this example, assume that the items
represented by representations 301-306 are image files
stored in the memory 102. That is, each item is a file
containing an image. In that case, the metadata
attributes may include, e.g., the location where the
image was photographed, the date and/or time when the
image was photographed and/or stored, the equipment
used to photograph and/or process the image, and/or
various photographic settings such as fstop, zoom
level, and/or exposure time (also known as shutter
speed in traditional analog photography). Other
metadata attributes may include, but are not limited
to, the identity of a user (such as the user who
stored, edited, and/or created the item), the identity
of a sender and/or recipient (e.g., where the item is
an email or other 



message), a title, audio settings (e.g., microphone
settings, etc.), video settings (e.g., frames per
second, etc.), whether a flash was used, a category of
the item (e.g., personal, public, archived, text file,
image file, audio file, video file, etc.), a location
in the memory 102 where the item is stored, persons or
other subject matter shown in the image or mentioned
in the item, an artist or group of artists who created
or whoare otherwise involved in the item, and/or the
source of the item (e.g., if sent from another
electronic device). As shown in this example, Alice
notices that the metadata attributes for the image
file represented by representation 305 include a
geographic location of 34.0 degrees south latitude,
18.6 degrees east longitude (where the image was
photographed), a date of December 5, 2002 (the date
the image was photographed), a time of 12:20 pm (the
time that the image was photographed), "Olympus C720"
(the camera used to photograph the image), an f-stop
of f/2.8 (the f-stop used when photo graphing the
image), and an exposure time of 1/200 second (the
exposure time used when photographing the image). Each
of these metadata attributes may be displayed in the
metadata visualization portion 202 in a different
respective attribute field 309-3 14. In addition to
displaying the metadata attributes for a selected
item, the user may also interactively define values to
be placed into the attribute fields 309-314 via the
user input interface 108. Metadata attributes may be
manually or automatically collected for an item. For
instance, location metadata may be automatically
collected by obtaining the output of a
global-positioning system (GPS) unit. The GPS unit may
be coupled to the computer 100 via the media input
interface 110 or some other interface. Where the
electronic device is a camera-phone, it may be
preferred that the GPS unit generally be in the same
location as the camera. Other metadata attributes that
may be automatically collected include, but are not
limited to, date and time (e.g., collected from a
clock coupled to the computer 100), direction (e.g.,
collected from a compass coupled to the computer 100),
the type of the electronic device, the identity of
theuser, camera settings, audio settings, and video
settings. When Alice took the photo of the sea in Cape
Town, some or all of the metadata attributes shown in
the metadata visualization portion 202 may have been
automatically collected and attached to the image file
represented by representation 305. The metadata
modifier portion 203 of the user interface is shown
having a plurality of modifier fields 315-320, each
associated with a different one of the attribute
fields 309-314. In other words, each of the attribute
fields 309-314 may have an associated modifier field
315-320. The modifier fields 315-320 each may
interactively receive user input, via the user input
interface 108, to define a modifier. A modifier may
define a single value (e.g., 5), a plurality of values
(e.g., 1, 5, and 6), or a range of values (e.g., +/-
5, or "within 5", or "-2 to 5"). The modifier defines
limits as to how the associated metadata attribute may
be modified, or may vary, and helps to define search
criteria for searching for items. For example, Alice
may select the location modifier field 315 on the
screen and choose "Range: 10 km" (step 404). In this
case, this signifies a circle of radius 10 km around
the location identified by the metadata attribute 34.0
degrees south latitude, 18.6 degrees east longitude.
Alice may further choose the time and date, and inputs
"Timeframe: +/- 2 hours," signifying a timeframe of
two hours before and two hours after 12:20 (i.e.,
10:20 to 14:20). 



Alternatively, the modifier field may define a single
or multiple or a range of text strings. For example,
if an attribute field describes an attribute such as a
topic, creator, capturing device (312), location
(309), etc., the modifier field may include one or
more text strings such as "Topic: Cape Town, Cape Town
City, With Robinson's", "Creator: Mary Anderson",
"Capturing device: Nokia 6260, Nokia 6630".Responsive
to Alice defining the modifier field 315, the item
browsing portion 201 of the user interface may
selectively filter the items (step 405) so as to
indicate which of the items are within the criteria
shown in the location attribute field 309 and the
modifier field 315. Items that are within the defined
criteria will be referred to as conforming items.
Items that are not within the defined criteria will be
referred to as non-conforming items. In the example
shown in Figure 3, the conforming items are the items
represented by representations 303, 304, and 305. Upon
Alice further defining the modifier field 317, the
item browsing portion 201 may further selectively
filter the remaining items (step 405) so as to
indicate which of these items are also within the
criteria shown in the time attribute field 311 and the
modifier field 317. Filtering is performed by the
filtering component 105. Items in the item browsing
portion 201 may be filtered by actually removing the
representations of nonconforming items from being
displayed. Alternatively, non-conforming items may be
distinguished from conforming items by displaying
their representations in a different way. For example,
as shown in Figure 3, conforming items may have a
thicker border than non-conforming items. Another way
to filter the items is to reorder them, such as by
grouping the conforming items together and listing
them first. Lines 321 connecting the conforming items,
or other indicators, may also be displayed to clearly
show that the conforming items are considered to be a
group. Alternatively, confirmed items may presented in
a separate results portion. Thus, by using metadata
attributes and modifiers, a user may easily narrow
down a large set of items to a subset of the items
that are likely to be of interest to the user. The
subset of items may be chosen irrespective of how the
items may already or subsequently be groupedinto
folders, albums, or other types of collections. Also,
the folders, albums, etc. may also be considered to be
selectable items themselves. Once a subset of the
items (or a single item) has been determined, it may
be desirable to name or describe that group in a way
that is likely to be meaningful to the user. In the
present user interface, descriptive phrases (e.g.,
textual descriptions) of an item or a group of items
may be automatically generated and displayed in the
description portion 204 of the user interface (step
406). The descriptive phrases may be generated based
on the metadata attributes of that item and/or the
metadata modifiers shown in portions 202 and/or 203.
The individual metadata attributes might not be
particularly meaningful or useful to the user.
However, a more user-friendly description may be
generated that allows the user to better understand,
and therefore better organize and find, the item. For
example, using the geographic location and the time
attributes selected by the user, Alice, a more
user-friendly descriptive phrase such as "Cape Town at
noon" may be generated for the conforming items. The
first part of the descriptive phrase, "Cape Town," may
be derived from the coordinates shown in the location
attribute field 302 and/or from the range modifier
shown in the modifier field 315. If the range modifier
had been larger than 10 km, for example 80 km, then
this portion of the descriptive phrase may have been
altered to take this 



larger range into account, such as by naming the
larger region surrounding Cape Town: the Cape
Peninsula. The second part of the descriptive phrase,
"at noon," may be derived from the time shown in the
time attribute field 311 and/or the time modifier
field 317. Since the modifier provides a range of
times between 10:20 and 14:20, the second part of the
descriptive phrase may alternatively have been, e.g.,
"around noon." Had the modifier been larger, say +/- 6
hours, then the second part ofthe descriptive phrase
may instead have been "during the daytime" or the
like, to take into account the larger modifier. Had
Alice also selected the date attribute field 310, then
the descriptive phrase may have taken the form of,
e.g., "Cape Town on May 12, 2002, at noon." If the
date modifier field 316 had contained a range of,
e.g., +3 weeks, or "the entire month," then the
descriptive phrase may have taken the form of, e.g.,
"Cape Town in May at noon." The descriptive phrase may
be manually edited by the user. More complex
combinations (Boolean or otherwise) of metadata
attributes may further be used in the generation of
the descriptive phrase. For example, Alice may choose
metadata attributes A, B, C, and D, in the following
Boolean combination: A and B and C and (D or E), where
A is the item type "image," B is the location name
Cape Town, C is the time of day, noon, D is the user
name John, and E is the user name Mary. One possible
descriptive phrase from this combination of metadata
attributes may be "Images of Cape Town at noon taken
by John or Mary." In short, the descriptive phrase may
depend upon the content of one or more metadata
attributes and one or more modifiers. Alternatively,
the modifiers might not be used to generate the
descriptive phrase, and instead only the metadata
attributes in one or more of the fields 309-3 14 may
be used. The automatic description generator 106 may
be responsible for automatically generating the
descriptive phrases. The automatic description
generator 106 is a software component that converts
raw metadata to higher-level, user-readable metadata,
and combines the collected single metadata attributes
into one sentence orother phrase. For some types of
metadata attributes, such as time, simple rales may be
sufficient for conversion of metadata attributes into
more useful descriptions, such as the names of day
portions. For dates, simple rules may be used to
convert to the names of days of the week, the names of
months, the identification of weeks, the names of
seasons, the names of holidays (e.g., Easter,
Christmas, Thanksgiving, Midsummer, Rosh Hashanah,
etc.), and/or the identification of years. Simple
lists or look-up tables may be sufficient. The user
may even be able to define entries in such look-up
tables or lists. For instance, the user may define and
correlate a particular geographic coordinate location
with the place name, "home." For other types of
metadata attributes, additional processing may be
required. For example, converting cellular location
information and/or GPS coordinates into location names
may be done using a look-up table or list, for
example, and the names for locations may be deduced
from one or more sources, such as network-based
location name servers or map servers. The automatic
description generator 106 may contain one or more
subcomponents, such as a location component that
converts raw coordinates into location names (such as
city, state, country, or landmark names), and/or a
time component that converts times of day into day
portion names (such as "morning," "noon," "afternoon,"
"evening," or "night"), as well as dates into months
or times of year, etc. 



(such as "spring," "summer," "fall," or "winter"). The
user may choose the level of detail (e.g., city versus
country) that he or she wishes to use. The descriptive
phrase may be displayed in a description field 307,
and Alice may accept this automatically generated
descriptive phrase, or she may manually edit the
description field 307. Once Alice is satisfied with
the descriptive phrase, she may select an "Apply to
All" button 308, causing the descriptive phrase in the
descriptionfield 307 to be attached to each of the
conforming items (steps 407 and 408). Alternatively,
the description field 307 maybe attached to all items
originally selected from and/or presented in the item
browsing portion 201, or only to the one selected
item, such as representation 305. Once the descriptive
phrase has been attached to the conforming items,
Alice may decide to select other items, or to deselect
the selected item. If Alice deselects the selected
item (step 409), then the metadata attributes for that
previously-selected item may no longer be displayed in
the metadata visualization portion 202, and the
modifier portion 203 may also be removed from being
displayed (step 410). The system is now ready for
Alice to perform another action as desired. For
example, the system is now ready for Alice to select
another one or more items, such as files, folders,
and/or albums, in the item browsing portion 201 .
Thus, illustrative methods, apparatuses, and user
interfaces have been described that assist a user with
the manipulation, organization, and searching of
numerous stored items in a computing device. While
exemplary systems and methods as described herein
embodying various aspects of the present invention are
shown by way of example, it will be understood, of
course, that the invention is not limited to these
embodiments. Modifications may be made by those
skilled in the art, particularly in light of the
foregoing teachings. For example, each of the elements
of the aforementioned embodiments may be utilized
alone or in combination with elements of the other
embodiments. In addition, the invention has been
defined using the appended claims, however these
claims are exemplary in that the invention is intended
to include the elements and steps described herein in
any combination or sub combination. It will also be
appreciated and understood that modifications may be
made without departing from the true spirit and scope
of the invention. For example,while some components
are described as software components or hardware
components, these designations are merely
illustrative; hardware, firmware, and/or software may
be used to implement certain components as desired.
Also, although examples have been provided in the
context of photographic images, other types of items,
and other types of media files, may be used in
connection with the present invention.We claim: 1. A
method in a computer for searching stored items,
comprising steps of: selecting an item from a
plurality of items each having associated metadata
attributes; displaying a first value of a first
metadata attribute of the selected item; defining a
first modifier that modifies the first metadata
attribute; and searching the plurality of items in
accordance with the first value and the first
modifier. 2. The method of claim 1, further including
a step of receiving first user input defining the
first modifier. 



3. The method of claim 1, wherein the first modifier
defines a single value. 4. The method of claim 1,
wherein the first modifier defines a plurality of
values. 5. The method of claim 1, further including
steps of: displaying a second value of a second
metadata attribute of the selected item; defining a
second modifier that modifies the second metadata
attribute;wherein the step of searching includes
searching the plurality of items in accordance with
the first value, the second value, the first modifier,
and the second modifier. 6. The method of claim 1,
wherein the first metadata attribute is at least one
of location, time, date, or user identification. 7.
The method of claim 1, wherein the first metadata
attribute is a description of content of the selected
item. 8. A user interface in a computer for searching
stored items, comprising: a first portion for
indicating a value of a metadata attribute of a first
item; a second portion for indicating a modifier
associated with the metadata attribute; and a third
portion for indicating representations of at least
some of a plurality of items, including the first
item, each of the plurality of items having associated
metadata attributes. 9. The user interface of claim 8,
wherein the third portion is configured to allow a
user to select the first item from the third portion,
the first portion indicating the value of the metadata
attribute of the first item responsive to receiving a
user selection of the first item.10. The user
interface of claim 8, wherein the third portion
indicates which of the plurality of items correspond
to the value of the modifier indicated in the second
portion. 11. The user interface of claim 8, wherein
the second portion is configured to allow a user to
define the modifier. 12. The user interface of claim
8, further including a fourth portion for indicating a
descriptive phrase associated with the first item. 13.
A method in a computer for automatically generating a
description of an item, comprising automatically
generating a single descriptive phrase from a
plurality of different metadata attributes associated
with the item. 14. A method in a computer for
automatically generating a file description,
comprising steps of: displaying a plurality of
metadata attributes of a first item; receiving a user
selection of a first metadata attribute from the
plurality of metadata attributes; generating a
descriptive phrase from the first metadata attribute;
and attaching the descriptive phrase to the first
item. 15. The method of claim 14, further including a
step of receiving a user selection of a second
metadata attribute from the plurality of
metadataattributes, wherein the step of generating
includes generating the descriptive 



phrase from the first and second metadata attributes.
16. The method of claim 14, wherein the first metadata
attribute is a coordinate location, the step of
generating including converting the coordinate
location into a place name, the descriptive phrase
including the place name. 17. The method of claim 14,
wherein the first metadata attribute is a time, the
step of generating including converting the time into
a day portion name, the descriptive phrase including
the day portion name. 18. The method of claim 14,
wherein the first metadata attribute is a date, the
step of generating including converting the date into
at least one of a name of a month or a name of a
season. 19. An apparatus, comprising: an input
interface configured to allow a user to select an item
from a plurality of items each having associated
metadata attributes; a display; and a controller
coupled to the display and the input interface and
configured to cause the display to display a first
value of a first metadata attribute of the selected
item, and to further present on the display a first
modifier that modifies the first metadata
attribute,the controller further configured to search
the plurality of items in accordance with the first
value and the first modifier. 20. An apparatus,
comprising: a display; a controller coupled to the
display and configured to cause the display to display
a plurality of metadata attributes of a first item;
and an input interface coupled to the controller and
configured to receive a user selection of a first
metadata attribute from the plurality of metadata
attributes, the controller further configured to
generate a descriptive phrase from t he first metadata
attribute, and to attach the descriptive phrase to the
first item. 21. A user interface in a computer for
automatically generating a file description,
comprising: a first portion for indicating a plurality
of metadata attributes of a first item; a second
portion for receiving a user selection of a first
metadata attribute from the plurality of metadata
attributes; and a third portion for indicating a
descriptive phrase from the first metadata attribute.
22. A method in a computer for searching stored items
and for automatically generating a file description,
comprising steps of:selecting an item from a plurality
of items each having associated metadata attributes;
displaying a plurality of metadata attributes of the
selected item, including a first metadata attribute;
displaying a first value of the first metadata
attribute; displaying a first modifier that modifies
the first metadata attribute; searching the plurality
of items in accordance with the first value and 



the first modifier, to find a searched item;
generating a descriptive phrase from the first
metadata attribute; and attaching the descriptive
phrase to the searched item. 23. A user interface in a
computer for searching stored items and for
automatically generating a file description,
comprising steps of: a first portion for receiving a
user selection of an item from a plurality of items
each having associated metadata attributes; a second
portion for indicating a plurality of metadata
attributes of the selected item, including a first
metadata attribute, for indicating a first value of
the first metadata attribute and for indicating a
first modifier that modifies the first metadata
attribute; and a third portion for indicating a
descriptive phrase from the first metadata attribute.
24. An apparatus, comprising: a display;an input
interface configured to receive a user selection of an
item from a plurality of items displayed on the
display and each having associated metadata
attributes; and a controller coupled to the display
and the input interface and configured to cause the
display to display the plurality of items and a
plurality of metadata attributes of the selected item,
including a first metadata attribute, to display a
first value of the first metadata attribute, and to
display a first modifier that modifies the first
metadata attribute, the controller further configured
to search the plurality of items in accordance with
the first value and the first modifier, and responsive
to the input interface receiving a user selection of
the first metadata attribute from the plurality of
metadata attributes, to generate a descriptive phrase
from the first metadata attribute and attach the
descriptive phrase to the selected item. 


