
NOVEL COMPOUNDS 11 Field of the Invention The present
invention relates to 2-pyridone derivatives, processes
for their preparation, pharmaceutical compositions
containing them and their use in therapy. Background
of the Invention Elastases are possibly the most
destructive enzymes in the body, having the ability to
degrade virtually all connective tissue components.
The uncontrolled proteolytic degradation by elastases
has been implicated in a number of pathological
conditions. Human neutrophil elastase (hNE), a member
of the chymotrypsin superfamily of serine proteases is
a 33-KDa enzyme stored in the azurophilic granules of
the neutrophils. In neutrophils the concentration of
NE exceeded 5 mM and its total cellular amount has
been estimated to be up to 3 pg. Upon activation, NE
is rapidly released from the granules into the
extracellular space with some portion remaining bound
to neutrophil plasma membrane (See Kawabat et al.
2002, Eur. J . Pharmacol. 451, 1-10). The main
intracellular physiological function of NE is
degradation of foreign organic molecules phagocytosed
by neutrophils, whereas the main target for
extracellular elastase is elastin (Janoff and Scherer,
1968, J. Exp. Med. 128, 1137-1155). NE is unique, as
compared to other proteases (for example, proteinase
3) in that it has the ability to degrade almost all
extracellular matrix and key plasma proteins (See
Kawabat et al., 2002, Eur. J. Pharmacol. 451, 1-10).
It degrades a wide range of extracellular matrix
proteins such as elastin, Type 3 and type 4 collagens,
laminin, fibronectin, cytokines, etc. (Ohbayashi, H.,
2002, Expert Opin. Investig. Drugs, 11, 965-980). NE
is a major common mediator of many pathological
changes seen in chronic lung disease including
epithelial damage (Stockley, R.A. 1994, Am. J. Resp.
Crit. Care Med. 150, 109-1 13). The destructive role
of NE was solidified almost 40 years ago when Laurell
and Eriksson reported an association of chronic
airflow obstruction and emphysema with deficiency of
serum ai-antitrypsin (Laurell and Eriksson, 1963,
Scand. J. Clin. Invest. 15, 132-140). Subsequently it
was determined that ai-antitrypsin is the most
important endogenous inhibitor of human NE. The
imbalance between human NE and endogenous antiprotease
isbelieved to cause excess human NE in pulmonary
tissues which is considered as a major pathogenic
factor in chronic obstructive pulmonary disease
(COPD). The excessive human NE shows a prominent
destructive profile and actively takes part in
destroying the normal pulmonary structures, followed
by the irreversible enlargement of the respiratory
airspaces, as seen mainly in emphysema. There is an
increase in neutrophil recruitment into the lungs
which is associated with increased lung elastase
burden and emphysema in ^-proteinase
inhibitor-deficient mice (Cavarra et al., 1996, Lab.
Invest. 75, 273-280). Individuals with higher levels
of the NE-Ci1protease inhibitor complex in
bronchoalveolar lavage fluid show significantly
accelerated decline in lung functions compared to
those with lower levels (Betsuyaku et al. 2000,
Respiration, 67, 261-267). Instillation of human NE
via the trachea in rats causes lung haemorrhage,
neutrophil accumulation during acute phase and
emphysematous changes during chronic phase (Karaki et
al., 2002, Am. J . Resp. Crit. Care Med., 166,
496-500). Studies have shown that the acute phase of
pulmonary emphysema and pulmonary haemorrhage caused
by NE in hamsters can be inhibited by pre-treatment
with inhibitors of NE ( Fujie et al.,1999, Inflamm.
Res. 48, 160-167). Neutrophil-predominant airway
inflammation and mucus obstruction of the airways are
major pathologic features of COPD, including cystic
fibrosis and chronic bronchitis. NE 



impairs mucin production, leading to mucus obstruction
of the airways. NE is reported to increase the
expression of major respiratory mucin gene, MUC5AC
(Fischer, B.M & Voynow, 2002, Am. J . Respir. Cell
Biol., 26, 447-452). Aerosol administration of NE to
guinea pigs produces extensive epithelial damage
within 20 minutes of contact (Suzuki et al., 1996, Am.
J. Resp. Crit. Care Med., 153, 1405-141 1).
Furthermore NE reduces the ciliary beat frequency of
human respiratory epithelium in vitro (Smallman et
al., 1984, Thorax, 39, 663-667) which is consistent
with the reduced mucociliary clearance that is seen in
COPD patients (Currie et al., 1984, Thorax, 42,
126-130). The instillation of NE into the airways
leads to mucus gland hyperplasia in hamsters (Lucey et
al., 1985, Am. Resp. Crit. Care Med., 132, 362-366). A
role for NE is also implicated in mucus hypersecretion
in asthma. In an allergen sensitised guinea pig acute
asthma model an inhibitor of NE prevented goblet cell
degranulation and mucus hypersecretion (Nadel et al.,
1999, Eur. Resp. J., 13, 190-196).NE has been also
shown to play a role in the pathogenesis of pulmonary
fibrosis. NE: ai.protenase inhibitor complex is
increased in serum of patients with pulmonary
fibrosis, which correlates with the clinical
parameters in these patients (Yamanouchi et al., 1998,
Eur. Resp. J. 11, 120-125). In a murine model of human
pulmonary fibrosis, a NE inhibitor reduced
bleomycin-induced pulmonary fibrosis (Taooka et al.,
1997, Am. J. Resp. Crit. Care Med., 156, 260-265).
Furthermore investigators have shown that NE deficient
mice are resistant to bleomycin-induced pulmonary
fibrosis (Dunsmore et al., 2001, Chest, 120, 35S-36S).
Plasma NE level was found to be elevated in patients
who progressed to ARDS implicating the importance of
NE in early ARDS disease pathogenesis. (Donnelly et
al., 1995, Am. J. Res. Crit. Care Med., 151,
428-1433). The antiproteases and NE complexed with
antiprotease are increased in lung cancer area
(Marchandise et al., 1989, Eur. Resp. J. 2, 623-629).
Recent studies have shown that polymorphism in the
promoter region of the NE gene are associated with
lung cancer development (Taniguchi et al., 2002, Clin.
Cancer Res., 8, 1115-1120. Acute lung injury caused by
endotoxin in experimental animals is associated with
elevated levels of NE ( Kawabata, et al., 1999, Am. J.
Resp. Crit. Care, 161, 2013-2018). Acute lung
inflammation caused by intratracheal injection of
lipopolysaccharide in mice has been shown to elevate
the NE activity in bronchoalveolar lavage fluid which
is significantly inhibited by a NE inhibitor (Fujie et
al., 1999, Eur. J. Pharmacol., 374, 117-125; Yasui, et
al., 1995, Eur. Resp. J., 8, 1293-1299). NE also plays
an important role in the neutrophilinduced increase of
pulmonary microvascular permeability observed in a
model of acute lung injury caused by tumour necrosis
factor a (TNFa) and phorbol myristate acetate (PMA) in
isolated perfused rabbit lungs (Miyazaki et al., 1998,
Am. J. Respir. Crit. Care Med., 157, 89-94). A role
for NE has also been suggested in
monocrotoline-induced pulmonary vascular wall
thickening and cardiac hypertrophy (Molteni et al.,
1989, Biochemical Pharmacol. 38, 241 1-2419). Serine
elastase inhibitor reverses the monocrotaline-induced
pulmonary hypertension and remodelling in rat
pulmonary arteries (Cowan et al., 2000, Nature
Medicine, 6, 698-702). Recent studies have shown that
serine elastase, that is, NE or vascular elastase are
important in cigarette smoke-induced muscularisation
of smallpulmonary arteries in guinea pigs (Wright et
al., 2002, Am. J. Respir. Crit. Care Med., 166,
954-960). NE plays a key role in experimental cerebral
ischemic damage (Shimakura et al., 2000, Brain
Research, 858, 55-60), ischemia-reperfusion lung
injury (Kishima et al., 1998, Ann. 



Thorac. Surg. 65, 913-918) and myocardial ischemia in
rat heart (Tiefenbacher et al., 1997, Eur. J.
Physiol., 433, 563-570). Human NE levels in plasma are
significantly increased above normal in inflammatory
bowel diseases, for example, Crohn's disease and
ulcerative colitis (Adeyemi et al., 1985, Gut, 26,
1306-131 1). In addition NE has also been assumed to
be involved in the pathogenesis of rheumatoid
arthritis (Adeyemi et al., 1986, Rheumatol. Int., 6,
57). The development of collagen induced arthritis in
mice is suppressed by a NE inhibitor (Kakimoto et al.,
1995, Cellular Immunol. 165, 26-32). Thus, human NE is
known as one of the most destructive serine proteases
and has been implicated in a variety of inflammatory
diseases. The important endogenous inhibitor of human
NE is ^-antitrypsin. The imbalance between human NE
and antiprotease is believed to give rise to an excess
of human NE resulting in uncontrolled tissue
destruction. The protease/ antiprotease balance may be
upset by a decreased availability of ^-antitrypsin
either through inactivation by oxidants such as
cigarette smoke, or as a result of genetic inability
to produce sufficient serum levels. Human NE has been
implicated in the promotion or exacerbation of a
number of diseases such as pulmonary emphysema,
pulmonary fibrosis, adult respiratory distress
syndrome (ARDS), ischemia reperfusion injury,
rheumatoid arthritis and pulmonary hypertension.
Disclosure of the Invention In accordance with the
present invention, there is therefore provided a
compound of formula (I)(I) wherein R represents
hydrogen or Cj-Cg alkyl; W represents S(O)m wherein m
represents an integer 0, 1 or 2; 25 Z represents a
single bond, -CH2- or -NR - 14 R represents a hydrogen
atom or OH or a group selected from -C alkyl and a
saturated or unsaturated 3- to 10-membered ring system
optionally comprising at least one ring heteroatom
selected from nitrogen, oxygen and sulphur; each group
being optionally substituted with at least one
substituent selected from phenyl, Cj-Cg
alkoxycarbonyl, halogen, Cj-C alkyl, Cj-C 4 alkoxy,
CN, OH, NO2, C1-C3 alkyl substituted by one or 12 13
30 more F atoms, C1-C3 alkoxy substituted by one or
more F atoms, NR R , CCR , CONR3 1R32 , CHO, C2 -C4
alkanoyl, S(O)pR33 and OSO2R34 ; 12 13 R and R
independently represent H, Cj-Cg alkyl, formyl or
C2-Cg alkanoyl; or 12 13 the group -NR R together
represents a 5 to 7 membered azacyclic ring optionally
incorporating one further heteroatom selected from O,
S and NR ; 30 R represents H, CJ-C3 alkyl, Si(CH3)3 or
phenyl;3 3 3 4 R and R independently represent H or
C1-C3 alkyl; said alkyl being optionally substituted b
y one or more F atoms; R represents H or F ; R
represents phenyl or a five- or six-membered
heteroaromatic ring containing 1 t o 3 



heteroatoms independently selected from O , S and N ;
said ring being optionally substituted with at least
one substituent selected from halogen, C i -Cg alkyl,
cyano, Ci-Cg alkoxy, nitro, methylcarbonyl, N R R ,
C1-C3 alkyl substituted b y one or more F atoms or
C1-C3 alkoxy substituted b y one or more F atoms;
independently represent H or C1-C3 alkyl; said alkyl
being optionally further substituted b y one or more F
atoms; 4 R represents hydrogen or Cj-Cg alkyl
optionally substituted with at least one substituent
selected from fluoro, hydroxyl and Ci-Cg alkoxy; 24 X
represents a single bond, O , N R or a group -Q-Cg
alkylene-Y-, wherein Y 24 represents a single bond,
oxygen atom, N R or S(0) w ; and said alkylene being
optionally 17 18 19 40 4 1 further substituted b y OH,
halogen, CN, N R R , C1-C3 alkoxy, CONR R , SO2 R 42
43 and SO2N R R ; 4 4 or R and X are joined together
such that the group -NR X together represents a 5 t o
7 membered azacyclic ring optionally incorporating one
further heteroatom selected from 4444 45 46 OO,, S
aanndd NNRR ; ssaaiidd rriinngg bbeeiinngg
ooppttiioonnaallllyy ssuubbssttiittui ted b y Ci-Cg
alkyl or N R R ; said alkyl being optionally further
substituted b y OH;either R represents a monocyclic
ring system selected from i) phenoxy, ii) phenyl, iii)
a 5- or 6-membered heteroaromatic ring comprising at
least one ring heteroatom selected from nitrogen,
oxygen and sulphur, iv) a saturated or partially
unsaturated C3-Q hydrocarbyl ring, or v) a saturated
or partially unsaturated 4- to 7-membered heterocyclic
ring comprising at 20 least one ring heteroatom
selected from oxygen, S(O)r and NR , wherein at least
one of the ring carbon atoms may be optionally
replaced by a carbonyl group, or R represents a
bicyclic ring system in which the two rings are
independently selected from the monocyclic ring
systems defined in ii), iii), iv) and v) above,
wherein the two rings are either fused together,
bonded directly to one another or are separated from
one another by a linker group selected from oxygen,
S(O)t or Ci -C alkylene optionally comprising one or
more internal or terminal heteroatoms selected from
oxygen, sulphur 27 and NR and being optionally
substituted by at least one substituent selected from
hydroxy1, oxo and -C alkoxy, the monocyclic or
bicyclic ring system being optionally substituted by
at least one 47 48 substituent selected from oxygen,
CN, OH, Ci-Cg alky1, C -C alkoxy, halogen, NR R , NO2
, OSO2R4 9, CO2R50, C(=NH)NH2 , C(O)NR5 1R52 ,
C(S)NR53R54 , SC(=NH)NH2 , NR55C(=NH)NH2, S(O)VR2 1,
SO2NR56R57, Ci -C3 alkoxy substituted by one or more F



58 atoms and C1-C3 alkyl substituted by SO2R or by one
or more F atoms; said Ci-C 6 alkyl being optionally
further substituted with at least one substituent
selected from cyano, hydroxyl, C1-C6 alkoxy, Ci-C 6
alkylthio and -C(O)NR22R23; or R may also represent H;
R represents hydrogen, Cj-Cg alkyl, Cj-Cg
alkylcarbonyl or Cj-Cg alkoxycarbonyl; 21 R represents
hydrogen, C -C alkyl or C3-Cg cycloalkyl; said alkyl
or cycloalkyl group being optionally further
substituted by one or more substituents selected
independently from OH, CN, C1-C3 alkoxy and CONR59R60
; 37 38 R and R independently represent H, C -C alkyl,
formyl or C2-C6 alkanoyl; 47 48 R and R independently
represent H, Cj-Cg alkyl, formyl, C2-Cg alkanoyl,
S(O)qR or SO2NR R ; said alkyl group being optionally
further substituted by halogen, CN, C 1-C4 alkoxy or
CONR 64R65 ; R and R independently represent H, C1-Cg
alkyl or C -Cg cycloalkyl; p is O, 1 or 2; q is O, 1
or 2; r is O, 1 or 2; t is O, 1 or 2; w is 0, 1 or 2;
v is 0, 1 or 2; 22 23 24 25 26 27 31 32 39 40 42 43 44
45 46 49 JK , Jv , JK. , JK. , JbC , Jtv , Jtv , Jtv ,
Jtv , JK , JK , JK , JK JK , JK , JK , 50 51 52 53 54
_,55 56 "57 D 58 59 _,60 _,62 _63 64 _,65 R , R , R ,
R , R , R , R , R , R , R , R , R , R , R and R each
independently represent hydrogen or Cj-Cg allcyl; or a
pharmaceutically acceptable salt thereof.In the
context of the present specification, unless otherwise
stated, an alkyl, alkenyl or alkynyl substituent group
or an alkyl moiety in a substituent group may be
linear or branched. Similarly, an alkylene group may
be linear or branched. In the definition of 14 R , the
saturated or unsaturated 3- to 10-membered ring system
may have alicyclic or aromatic properties. An
unsaturated ring system will be partially or fully
unsaturated. R represents hydrogen or Ci-C alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl). In one embodiment of
the invention, R represents a C1-C4 or C1-C2 alkyl
group, in particular a methyl group. W represents a
group S, S(O) or S(O)2- In one embodiment of the
invention, W represents a group S(O) or S(O)2- In
another embodiment, W represents S(O). 25 Z represents
a single bond, - CE - or -NR - . In one embodiment of
the invention, Z represents a single bond, -CH2-, -NH-
or -NCH3-. In another embodiment, Z 14 represents a
single bond such that the group W is bonded directly
to the group R . 14 



R represents H or OH or a group selected from C]-C6
alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl)
and a saturated or unsaturated 3- to 10-membered (e.g.
3-, 4- or 5- to 6-, 7-, 8-, 9- or 10- membered) ring
system optionally comprising at least one ring
heteroatom (e.g. one, two, three or four ring
heteroatoms independently) selected from nitrogen,
oxygen and sulphur, each group being optionally
substituted with at least one (e.g. one, two, three or
four) substituent independently selected from halogen
(e.g. fluorine, chlorine, bromine oriodine), cyano,
CHO, hydroxyl, phenyl, nitro, -S(O)pR33, -C(O)NR 3
1R32 , C1-C4 alkyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl or tert-butyl), Cj-C
alkoxy (e.g. methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy or tert-butoxy), C2 C4 alkanoyl
(e.g. methylcarbonyl (acetyl), ethylcarbonyl,
n-propylcarbonyl or isopropylcarbonyl), C -C
alkoxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl,
n-propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl,
tert-butoxycarbonyl, n-pentoxycarbonyl or
n-hexoxycarbonyl), C1-C3 alkyl substituted by one or
more F atoms (e.g. CH2F, CHF2 , CF3 , CH2CH2F, CH2CF3
, CF2CF3, CH(CF3)2 and CH2CH2CF3), Cj-C 3 alkoxy
substituted by one or more F atoms (e.g. OCH2F, OCHF2
, OCF3 , OCH2CH2F, OCH2CF3 , OCF2CF3 , OCH(CF3)2 and
OCH2CH2CF3), 19 1 W 4 NR R , C=CR and OSO2R Examples
of saturated or unsaturated 3- to 10-membered ring
systems that may be used, which may be monocyclic or
polycyclic (e.g. bicyclic) in which the two or more
rings are fused, include one or more (in any
combination) of cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, bicyclo[2.2.1]heptyl, cyclopentenyl,
cyclohexenyl, phenyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
diazabicyclo[2.2.1]hept-2-yl, naphthyl, benzofuranyl,
benzothienyl, benzodioxolyl, quinolinyl, oxazolyl,
2,3-dihydrobenzofuranyl, tetrahydropyranyl, pyrazolyl,
pyrazinyl, thiazolidinyl, indanyl, thienyl,
isoxazolyl, pyridazinyl, thiadiazolyl, pyrrolyl,
furanyl, thiazolyl, indolyl, imidazolyl, pyrimidinyl,
benzimidazolyl, triazolyl, tetrazolyl and pyridinyl.
Preferred ring systems include cyclopropyl, isoxazolyl
and pyrazolyl. 14 In an embodiment of the invention, R
represents a group selected from Cj-Cg alkyl or Cj-C 4
alkyl, and a saturated or unsaturated 3- to 6-membered
ring system optionally comprising one or two ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur; each group being optionally
substituted by one or two substituents independently
33 3 1 32 selected from halogen, cyano, hydroxyl,
nitro, -S(O)pR , -C(O)NR R , Cj-C 4 alkyl,C1-C4
alkoxy, C2-C4 alkanoyl, C1-C3 alkyl substituted by one
or more F atoms, C1-C3 12 13 30 alkoxy substituted by
one or more F atoms, NR R and CCR . 14 In an
embodiment of the invention, R represents a group
selected from C1-C4 alkyl and a saturated or
unsaturated 3- to 6-membered ring system optionally
comprising one or two ring heteroatoms independently
selected from nitrogen, oxygen and sulphur; each group
being optionally substituted by one or two
substituents independently selected from halogen,
cyano, nitro, CF3 and CCH. 14 In a further embodiment
of the invention, R represents phenyl or a 5- or
6-membered 



heteroaromatic ring system comprising one to three
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur; each ring being optionally
substituted by one or two substituents independently
selected from F, Cl, Br, cyano, nitro, CF3 and CCH.
Examples of a 5- or 6-membered heteroaromatic ring
include furanyl, thienyl, pyrrolyl, oxazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl,
imidazolyl, pyrazolyl, thiazolyl, triazolyl,
tetrazolyl, thiadiazolyl, pyridinyl, pyrimidinyl and
pyrazinyl. Preferred heteroaromatic rings include
thienyl, imidazolyl, pyridinyl, pyrimidinyl and
pyrazinyl, especially pyridinyl. 14 In a further
embodiment of the invention, R represents phenyl
optionally substituted by one or two substituents
independently selected from F, Cl, Br, cyano, nitro,
CF3 and CCH. In one embodiment, R represents H. 3 In
one embodiment, R represents a phenyl or pyridinyl
ring substituted with at least one substituent (e.g.
one, two or three substituents) independently selected
from halogen (e.g.fluorine, chlorine, bromine or
iodine), cyano, nitro, methyl, trifluoromethyl or
methylcarbonyl. 3 In one embodiment, R represents a
phenyl group substituted with one or two substituents
independently selected from fluorine, chlorine, cyano,
nitro, trifluoromethyl or methylcarbonyl. 3 In another
embodiment, R represents a phenyl group substituted
with one or two substituents selected from fluorine,
chlorine or trifluoromethyl. 3 In still another
embodiment, R represents a phenyl group substituted
with a trifluoromethyl substituent (preferably in the
meta position). 4 R represents hydrogen or Cj-Cg alkyl
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-pentyl or n-hexyl) optionally
substituted with at least one substituent (e.g. one or
two substituents) independently selected from fluoro,
hydroxyl and Cj-Cg alkoxy (e.g. methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy,
tert-butoxy, npentoxy or n-hexoxy). 4 In one
embodiment, R represents hydrogen or C1-C4 alkyl
optionally substituted with one or two substituents
independently selected from hydroxyl and C1-C4 alkoxy.
4 In another embodiment, R represents hydrogen. 24 X
represents a single bond, O, NR or a group -Cj-Cg
alkylene-Y-; said alkylene being 37 9 40 optionally
further substituted by OH, halogen, CN, NR R , Cj-C 3
alkoxy, CONR R , 4 1 42 43 SO2R or SO2NR R . For the
avoidance of doubt, X is orientated such that Y is
attached to R in formula (I).In an embodiment of the
invention, Y represents a single bond and the alkylene
moiety is a 



linear or branched C\-C b or C1-C4 alkylene,
optionally substituted by OH, halogen, CN or C1-C3
alkoxy. In an embodiment of the invention, Y
represents a single bond and the alkylene moiety is a
linear or branched C1-C4 alkylene, optionally
substituted by OH, F, CN or OCH3. In another
embodiment of the invention, X represents methylene. R
represents a monocyclic ring system selected from i)
phenoxy, ii) phenyl, iii) a 5- or 6-membered
heteroaromatic ring comprising at least one ring
heteroatom (e.g. one, two, three or four ring
heteroatoms) independently selected from nitrogen,
oxygen and sulphur, iv) a saturated or partially
unsaturated C3-C6 hydrocarbyl ring, or v) a saturated
or partially unsaturated 4- to 7-membered heterocyclic
ring comprising at least one ring heteroatom (e.g.
one, two, three or four ring heteroatoms)
independently 20 selected from oxygen, S(O)r and NR ,
wherein at least one of the ring carbon atoms may be
optionally replaced by a carbonyl group, or R
represents a bicyclic ring system in which the two
rings are independently selected from the monocyclic
ring systems defined in ii), iii), iv) and v) above,
wherein the two rings are either fused together,
bonded directly to one another or are separated from
one another by a linker group selected from oxygen,
S(O)t or Ci-Cg alkylene optionally comprising one or
more (e.g. one or two) internal or terminal
heteroatoms selected from 27 oxygen, sulphur and NR
and being optionally substituted by at least one
substituent (e.g. one or two substituents)
independently selected from hydroxyl, oxo and Cj-Cg
alkoxy (e.g.methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or
n-hexoxy), the monocyclic or bicyclic ring system
being optionally substituted (on a ring atom) by at
least one substituent (e.g. one, two or three
substituents) independently selected from 2 1 oxygen
(e.g. to form an N-oxide), -S(O)VR , Cj-Cg alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl), CN, OH, C -C alkoxy
(e.g. methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or 47 48
49 n-hexoxy), halogen (e.g. fluorine, chlorine,
bromine or iodine), NR R , NO2, OSO2R , CO2R50,
C(=NH)NH2 , C(O)NR5 1R52 , C(S)NR53R54 , SC(=NH)NH2 ,
NR55C(^NH)NH 2, SO2NR R , C1-C3 alkyl substituted by
SO R or by one or more F atoms (e.g. CH2SO2R ,
CH2CH2SO2R , CH(SO2R )CH3 , CH2F, CHF2 , CF3 ,
CH2CH2F, CH2CF3, CF2CF3 , CH(CF3)2 and CH2CH2CF3) and
C1-C3 alkoxy substituted by one or more F atoms (e.g.
OCH2F, OCHF2 , OCF3 , OCH2CH2F, OCH2CF3 , OCF2CF3 ,
OCH(CF3)2 and OCH2CH2CF3); said Ci-Cg alkyl being
optionally further substituted with at least one
substituent selected from cyano, hydroxyl, C -C alkoxy
(e.g. methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or
n-hexoxy), Cj-Cg alkylthio (e.g. methylthio,
ethylthio, n-propylthio, isopropylthio, n-butylthio,
22 23 isobutylthio, tert-butylthio, n-pentylthio or
n-hexylthio) and -C(O)NR R . Or R may also represent
hydrogen. 



Examples of a 5- or 6-membered heteroaromatic ring
include furanyl, thienyl, pyrrolyl, oxazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl,
imidazolyl, pyrazolyl, thiazolyl, triazolyl,
tetrazolyl, thiadiazolyl, pyridinyl, pyrimidinyl and
pyrazinyl. Preferred heteroaromatic rings include
isoxazolyl, pyridinyl, imidazolyl and triazolyl.Unless
otherwise indicated, a "saturated or partially
unsaturated C3-C6 hydrocarbyl ring" denotes a 3- to
6-membered non-aromatic hydrocarbyl ring optionally
incorporating one or more double bonds, examples of
which include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopentenyl and cyclohexenyl. A
preferred hydrocarbyl ring is cyclopropyl. Unless
otherwise indicated, a "saturated or partially
unsaturated 4- to 7-membered heterocyclic ring" as
specified above denotes a 4- to 7-membered
non-aromatic heterocyclic ring optionally
incorporating one or more double bonds and optionally
incorporating a carbonyl group, examples of which
include tetrahydrofuranyl, tetramethylene sulfonyl,
tetrahydropyranyl, 4-oxo-4H-pyranyl (4H-pyran-4-onyl),
pyrrolidinyl, 3-pyrrolinyl, imidazolidinyl,
1,3-dioxolanyl (1,3-dioxacyclopentanyl), piperidinyl,
piperazinyl, morpholinyl, perhydroazepinyl
(hexamethylene iminyl), pyrrolidonyl and piperidonyl.
A preferred saturated or partially unsaturated 4- to
7- membered heterocyclic ring is pyrrolidonyl.
Examples of bicyclic ring systems in which the two
rings are either fused together, bonded directly to
one another or are separated from one another by a
linker group include biphenyl, thienylphenyl,
pyrazolylphenyl, phenoxyphenyl, phenylcyclopropyl,
naphthyl, indanyl, quinolyl, tetrahydroquinolyl,
benzofuranyl, indolyl, isoindolyl, indolinyl,
benzofuranyl, benzothienyl, indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, isoquinolyl, chromanyl,
indenyl, quinazolyl, quinoxalyl, chromanyl,
isocromanyl, 3H-indolyl, lH-indazolyl, quinuclidyl,
tetrahydronaphthyl, dihydrobenzofuranyl,
morpholine-4-ylphenyl, 1,3-benzodioxolyl,
2,3-dihydro-l,4- benzodioxinyl, 1,3-benzodioxinyl and
3,4-dihydro-isochromenyl. In an embodiment of the
invention, R represents a substituted monocyclic ring
system as defined above. In another embodiment of the
invention, R represents a substituted bicyclic ring
system as defined above.In another embodiment of the
invention, R represents H. In a further embodiment of
the invention, R represents a monocyclic ring system
selected from i) phenoxy, ii) phenyl, iii) a 5- or
6-membered heteroaromatic ring comprising one or two
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur, iv) a saturated or partially
unsaturated C3-C6 hydrocarbyl ring, or v) a saturated
or partially unsaturated 4- to 7-membered heterocyclic
ring comprising one 20 or two ring heteroatoms
independently selected from oxygen, S(O)1-and NR ,
wherein at least one of the ring carbon atoms may be
optionally replaced by a carbonyl group, or R
represents a bicyclic ring system in which the two
rings are independently selected from the monocyclic
ring systems defined in ii), iii), iv) and v) above,
wherein the two rings are either fused together,
bonded directly to one another or are separated from
one another by a linker group selected from oxygen,
methylene and S(O)t, 



the monocyclic or bicyclic ring system being
substituted by one or two substituents 2 1
independently selected from OH, -S(O)VR and C1-C4
alkyl. In a still further embodiment of the invention,
R represents a monocyclic ring system selected from
phenyl or a 5- or 6-membered heteroaromatic ring
comprising one or two ring heteroatoms independently
selected from nitrogen and oxygen, the monocyclic ring
system being substituted by one or two substituents
independently selected from OH, -S(O)VR2 1 and C1-C4
alkyl. In one embodiment p is 2.20 R represents
hydrogen, C -C alkyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or
n-hexyl), C\-C alkylcarbonyl (e.g. methylcarbonyl
(acetyl), ethylcarbonyl, n-propylcarbonyl,
isopropylcarbonyl, n-butylcarbonyl, isobutylcarbonyl,
tert-butylcarbonyl, n-pentylcarbonyl or
n-hexylcarbonyl), or C -C alkoxycarbonyl (e.g.
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl, n-butoxycarbonyl,
isobutoxycarbonyl, tert-butoxycarbonyl,
n-pentoxycarbonyl or n-hexoxycarbonyl). 20 In a
further embodiment, R represents hydrogen, methyl,
ethyl, methylcarbonyl (acetyl), ethylcarbonyl,
methoxycarbonyl or ethoxycarbonyl. In one embodiment,
v is 2. 2 1 R represents hydrogen, C -C alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl) or C3-C8 cycloalkyl
(cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl); said alkyl or cycloalkyl
group being optionally further substituted by one or
more substituents selected independently from OH, CN,
C1-C3 alkoxy and CONR59R60 . 2 1 In an embodiment
according to the invention, R represents C1-C4 alkyl
or C3-C6 cycloalkyl. 2 1 In another embodiment, R
represents C1-C3 alkyl (particularly methyl, ethyl or
isopropyl) or cyclopropyl. 41 R represents hydrogen,
-C alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) or
C3-C8 cycloalkyl (cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl).4
1 In an embodiment according to the invention, R
represents C1-C4 alkyl or C3-C6 cycloalkyl. 4 1 In
another embodiment, R represents C1-C3 alkyl
(particularly methyl, ethyl or isopropyl) or
cyclopropyl. R , R , R and R each independently
represent hydrogen or Ci-C alkyl (e.g. methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
n-pentyl or n-hexyl). In an embodiment of the
invention, R , R , R and R each independently
represent hydrogen or methyl. R , R , R , R and R each
independently represent hydrogen or Ci-Cg alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl). 



In an embodiment of the invention, R , R , R , R and R
each independently represent hydrogen or methyl. 22 23
R and R each independently represent hydrogen or Cj-Cg
alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl).
22 23 In an embodiment of the invention, R and R each
independently represent hydrogen. 24 R represents
hydrogen or C -C alkyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or
n-hexyl). 24 In an embodiment of the invention, R
represents hydrogen.27 R represents hydrogen or -C6
alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl).
27 In an embodiment of the invention, R represents
hydrogen. In an embodiment of the invention, R
represents methyl; W represents S(O); Z represents a
single bond; 14 R represents phenyl optionally
substituted by one or two substituents independently
selected from cyano, F, Cl, Br, CF3 ,NO2 and -C CH; R
represents H; R represents a phenyl group substituted
with a trifluoromethyl substituent; 4 R represents
hydrogen; X represents methylene; and 5 2 1 R
represents phenyl or pyridinyl substituted by -S(O)VR
wherein v represents the integer 2. In an embodiment
of the invention, R represents methyl; W represents
S(O); Z represents a single bond; 14 R represents
phenyl optionally substituted by one or two
substituents independently selected from cyano, F, Cl,
Br, CF3, NO2 and -C CH; R represents H; R represents a
phenyl group substituted with a trifluoromethyl
substituent; 4 R represents hydrogen;X represents a
linear or branched C1-C4 alkylene optionally
substituted by OH, F, CN or OCI and R represents H.
Examples of compounds of the invention include: 



-Cyclopropyl-5-[(4-methoxyphenyl)sulf
nyl]-6-methyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
2-Oxo-iV-[3-(2-oxopyrrolidin-l-yl)propyl]-5-(phenylsul
finyl)-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Bromophenyl)sulfinyl]-6-methyl-iV-[4-(methylsulf
onyl)benzyl]-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(2,4-Dimethoxybenzyl)sulfmyl]-6-methyl-iV-[4-(methy
lsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-iV-cyclopropyl-6-methyl-2-
oxo-l-[3-(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
TV-{[5-(Cyclopropylsulfonyl)pyridin-2-yl]methyl}
-2-oxo-5-(phenylsulf nyl)- 1-[3-
(trifluoromethyl)phenyl]-
1,2-dihydiOpyridine-3-carboxamide;
6-Methyl-5-(methylsulfinyl)-
N-{[5-(methylsulfonyl)pyridin-2-yl]methyl} -2-oxo-
1-[3 - (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
7V-Cyclopropyl-5-[(3-methoxyphenyl)sulfnyl]-6-methyl-2
-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
7V-Cyclopropyl-5-[(2-methoxyphenyl)sulfinyl]-6-methyl-
2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfmyl]-iV-[(25)-2-hydroxypropyl]-6
-methyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-[(4-Cyanophenyl)sulfinyl]-6-methyl-2-oxo-
1-[3-(trifluoromethyl)phenyl]- 1,2- dihydropyridine-3
-carboxamide;
5-[(4-Cyanophenyl)sulfmyl]-6-methyl-7V-[4-(methylsulfo
nyl)benzyl]-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(2-Cyanoethyl)sulfmyl]-6-methyl-iV-[4-(methylsulfon
yl)benzyl]-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-iV-cyclopropyl-l-(3,5-difl
uorophenyl)-6-methyl-2-oxo-l 52-
dihydropyridine-3-carboxamide;
5~[(4-Cyanophenyl)sulfinyl]-iV-{[5-(ethylsulfonyl)pyri
din-2-yl]methyl} -6-methyl-2-oxo- 1-
[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carb
oxamide;
5-[(4-Cyanophenyl)sulfinyl]-l-(3,5-difluorophenyl)-
-{[5-(ethylsulfonyl)pyridin-2- yl]methyl}
-6~methyl-2-oxo-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-l-(3,5-dichlorophenyl)-
-{[5-(ethylsulfonyl)pyridin-2-
yl]methyl}-6-methyl-2-oxo-l,2-dihydropyridine-3
-carboxamide;
5-[(4-Cyanophenyl)sulfmyl]-iV,6-dimethyl-2-oxo-1-[3-(t
rifluoromethyl)phenyl]- 1,2- dihydropyridine-3
-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-l-(3,5-dichlorophenyl)-iV,
6-dimethyl-2-oxo-l,2- dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-l-(3,5-difluorophenyl)-iV-
[2-(l H-imidazol-4-yl)ethyl]-6- methyl-2-oxo-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-l-(3,5-difluorophenyl)-6-m
ethyl-iV r-(2-mof holin-4-ylethyl)-
2-oxo-l,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-l-(3,5-difluorophenyl)-7V,
6-dimetb.yl-2-oxo-l,2- dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-N-[(3-methylisoxa
zol-5-yl)methyl]-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide; 



N-Cyclopropyl-5-[(4-hydroxyphenyl)sulfinyl]-6-methyl-2
-oxo-l-[3- (trifluoromethy)phenyl]
-1,2~dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-L [3-(l
-imidazol-l-yl)propyl]-6-methyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanorhenyl)sulfmyl]-6-methyl-2-oxo-
-[3-(l/f-l,2,3-triazol-l-yl)propyl]-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-[(4-Cyanophenyl)sulfmyl]-
-[(l-hydroxycyclopropyl)methyl]-6-methyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
1-(3-Cyanophenyl)-5-[(4-cyanophenyl)sulflnyl]-6-methyl
- - {[5-(methylsulfonyl)pyridin-
2-yl]methyl}-2-oxo-l,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-iV-(2-niethoxyethyl)-6-met
hyl-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide; 5
5-[(4-Cyanophenyl)sulfinyl]-iV-(2-liydroxy-2-methylpro
pyl)-6-niethyl-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Chlorophenyl)sulfinyl]-6-methyl-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)pheny1]
-1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-[(4-methylphenyl)sulfmyl]-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- io
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-5-[(4-nitropheny
l)sulfmyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-(tri
fluoromethyl)phenyl]-5-{[4-
(trifluoromethyl)phenyl]sulfmyl}-l,2-dihydropyridine-3
-carboxamide; 15
5-{[4-(Acetylamino)phenyl]sulfinyl}-6-methyl-iV-[4-(me
thylsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-[(4-Ethylphenyl)sulfinyl]-6-methyl-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide; 5-[(4-Fluorophenyl)sulfinyl]-6-methyl-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 20
(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl] -6-methyl-
1-(3-methylphenyl)-iV-{[5-(rnethylsulfonyl)pyridin-
2-yl]methyl}-2-oxo-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfmyl]- -ethyl-6-methyl-2-oxo-
1-[3-(trifluoromethyl)phenyl]- 1,2-
dihydropyridine-3-carboxamide; 5
5-[(4-Chlorophenyl)sulfinyl]- ,6-dimethyl-2-oxo-
1-[3-(trifluoromethyl)phenyl]- 1,2-
dihydropyridine-3-carboxamide;
-Ethyl-5-[(4-fluorophenyl)sulfinyl]-6-methyl-2-oxo-
1-[3-(trifluoromethyl)phenyl]- 1,2-
dihydropyridine-3-carboxamide;
5-[(4-Fluorophenyl)sulfinyl]- ,6-dimethyl-2-oxo-
1-[3-(trifluoromethyl)phenyl]- 1,2- 0
dihydropyridine-3-carboxamide;
5-[(4-Bromophenyl)sulfmyl]-iV,6-dimethyl-2-oxo-l-[3-(t
rifluoromethyl)rhenyl]-l,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-iV-(2-hydroxyethyl)-6-meth
yl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-[(4-Cyanophenyl)sulfinyl]-iV-(cyclopropylmethyl)-6-m
ethyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
iV-Methyl-2-oxo-5-(phenylsulfmyl)-l-[3-(trifluoromethy
l)phenyl]-l,2-dihydropyridine-3- carboxamide;
iV-(Cyanomethyl)-5-[(4-cyanophenyl)sulfinyl]-6-methyl-
2-oxo-l-[3- 



(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide; 5-[(4-Cyanophenyl)sulfmyl]- -[2-(l
-imidazol-4-yl)ethyl]-6-methyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-[(4-Cyanophenyl)sulfinyl]-iV-(2-hydroxypropyl)-6-met
hyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-iV-(2-morpholin-4
-yletb.yl)-2-oxo-1-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfmyl]-iV-(2-hydroxy-1,1~dimethyle
thyl)-6-methyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-[(4-Cyanophenyl)sulfmyl]-L
6-dimethyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfmyl]-
-[(2i?)-2-hydroxypropyl]-6-methyl-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-2-oxo-iV-[3-(2-ox
opyrrolidin-l-yl)propyl]-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-[(4-Cyanophenyl)sulfinyl]-
-(2-methoxypropyl)-6-methyl-2-oxo- 1-[3-
(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-(methylsulfonyl)-
-{[5-(methylsulfonyl)pyridin-2-yl]methyl}-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 2-Oxo-
-[3-(2-oxopyrrolidin-l-yl)propyl]-5-(phenylsulfonyl)-l
-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide;
5-[(4-Cyanophenyl)sulfonyl]-iV,6-dimethyl-2-oxo-1-[3-(
trifluoromethyl)phenyl]- 1,2-
dihydropyridine-3-carboxamide;
5-{[4-(Acetylamino)phenyl]sulfonyl}-6-methyl-iV-[4-(me
thylsulfonyl)benzyl]-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide; 5 5-[(4-Ethylphenyl)sulfonyl]-6-methyl-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfonyl]-
,6-dimethyl-2-oxo-1-[3-(trifluoromethyl)phenyl]- 1,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfonyl]-
-(2-hydroxy-l,l-dimethylethyl)-6-methyl-2-oxo-l-[3- io
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide;
L-[(3-Cyclopropylisoxazol-5-yl)methyl]-6-methyl-5-(met
hylsulfonyl)-2-oxo-l-[3- (trifluoromethyl)pheny1]
-1,2-dihydropyridine-3-carboxamide;
5-[(6-Cyanopyridin-3-yl)sulfonyl]-iV,6-dimetliyl-2-oxo
-l-[3-(trifluoromethyl)phenyl]-l,2-
dihydropyridine-3-carboxamide; 15
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-(tri
fluorometliyl)phenyl]-5-({4-
[(trimethylsilyl)ethynyl]phenyl}sulfmyl)-l,2-dihydropy
ridine-3-carboxamide;
5-[(4-Ethynylphenyl)sulfinyl]-6-methyl-7V-[4-(methylsu
lfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-5-{[4-(ph
enylethynyl)phenyl]sulfmyl}-l- 0
[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carb
oxamide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-5-[(4-pro
p-l-yn-l-ylphenyl)sulfmyl]-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-[(5-Cyanopyridin-2-yl)sulfinyl]-
,6-dimethyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2-
dihydropyridine-3-carboxamide; 5
6-({2-Methyl-5-(methylcarbamoyl)-6-oxo-1-[3-(trifluoro
methyl)phenyl]- 1,6- 



dihydropyridin-3-yl} sulfinyl)nicotinamide;
5-[(5-Chloropyridin-2-yl)sulfinyl]-
,6-dimethyl-2-oxo-l-[3-(trifluorometliyl)phenyl]-l,2-
dihydropyridine-3-carboxamide;
5-[(5-Bromopyridin-2-yl)sulfinyl]-iV,6-dimethyl-2-oxo-
1-[3-(trifluoromethyl)phenyl]- 1,2- 0
dihydropyridine-3-carboxamide;
5-[(5-Cyanopyridin-2-yl)sulf
nyl]-6-methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3
-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-[(5-Bromopyrimidin-2-yl)sulfinyl]-iV,6-dimethyl-2-ox
o-l-[3-(trifluoromethyl)phenyl]- 1,2-dihydropyridine-3
-carboxamide;
5-[(6-Bromopyridazin-3-yl)sulfinyl]-iV,6-dimethyl-2-ox
o-l-[3-(trifluoromethyl)phenyl]- 1,2-dihydropyridine-3
-carboxamide; 5-[(6-Cyanopyridin-3-yl)sulfinyl]-
,6-dimethyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2-
dihydropyridine-3-carboxamide;
5-[(5-Cyano-2-thienyl)sulfmyl]-iV,6-dimethyl-2-oxo-l-[
3-(trifluoromethyl)phenyl]-l,2-
dihydropyridine-3-carboxamide;
5-(li7-Imidazol-2-ylsulfmyl)-6-methyl-iV-[4-(methylsul
fonyl)ben2yl]-2-oxo-l-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-[(methylamino)sulfonyl]-7V-[4-(methylsulfon
yl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-(Anilinosulfonyl)-6-methyl-iV-[4-(methylsulfonyl)ben
zyl]-2-oxo-l-[3- (trifluoromethyl)phenyl]
-1,2-dihydropyridine-3 -carboxamide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-5-{[(2-morpholi
n-4-ylethyl)amino]sulfonyl) -2-
oxo-l-[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-
3-carboxamide;
5-{[(2-Cyanoethyl)(methyl)amino]sulfonyl}-6-methyl-
-[4-(methylsulfonyl)benzyl]-2-
oxo-l-[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-
3-carboxamide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-5-{[(6-mof
holin-4-ylpyridin-3- yl)amino]sulfonyl} -2-oxo- 1-[3
-(trifluoromethyl)phenyl] -1,2-dihydropyridine-3 -
carboxamide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-5-(morpholin-4-
ylsulfonyl)-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-5-[(pyrid
in-3-ylamino)sulfonyl]-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
2-Methyl-5-({[4-(methylsulfonyl)benzyl]amino}carbonyl)
-6-oxo-l-[3- (trifluoromethyl)phenyl]-
1,6-dihydropyridine-3-sulfonic acid;
6-Methyl-iV-[4-(methylsulfonyl)ben2yl]-2-oxo-5-(phenyl
thio)-l-[3- (trifluoromethyl)phenyl]-
1^-dihydropyridine-S-carboxamide; 6-Methyl-
-[4-(methylsulfonyl)ben2yl]-2-oxo-5-(phenylsulfmyl)-l-
[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxa
mide;
6-Methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-5-(phenyl
sulfonyl)-1-[3- (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-(methylsulfmyl)-N-[4-(methylsulfonyl)benzyl
]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 6-Methyl-5-(methylsulfonyl)-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; 5-(Benzylsulfinyl)-6-methyl-
-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-(Ethylsulfmyl)-6-methyl-iV-[4-(methylsulfonyl)benzyl
]-2-oxo-l-[3- 



(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide; Methyl
3-({2-methyl-5-({[4-(methylsulfonyl)benzyl]amino}carbo
nyl)-6-oxo-l-[3- (trifluoromethyl)phenyl]-
1,6-dihydropyridin-3-yl} sulfinyl)propanoate;
5-(Cyclohexylsulfinyl)-6-methyl-iV-[4-(metb.ylsulfonyl
)benzyl]-2-oxo-l-[3-
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxa
mide;
5-(Cyclopropylsulfonyl)-N-[4-(cyclopropylsulfonyl)benz
yl]-6-methyl-2-oxo- 1-[3 - (trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide; and
pharmaceutically acceptable salts of any one thereof.
The present invention further provides a process for
the preparation of a compound of formula (I) or a
pharmaceutically acceptable salt thereof as defined
above which comprises, (a) reacting a compound of
formula (II)(H) wherein L represents a leaving group
(such as halogen or hydroxyl) and R R 3R R ,W and Z
are as defined in formula (I), with a compound of
formula 4 5 wherein X, R and R are as defined in
formula (I); or (b) when W represents -S- and Z
represents a single bond or -CH2-, reacting a compound
of formula (IV) (IV) wherein Hal represents a halogen
atom and X, R , R , R , R and R are as defined in
formula (I), 14 14 with a nucleophile R -Z-S-M wherein
R and Z are as defined in formula (I) andM represents
an organo-tin or organo boronic acid group; or(c) when
W represents -S- and Z represents a single bond or
-CH2-, reacting a 1 3 4 5 compound of formula (IV)
wherein Hal represents a halogen atom and X, R , R , R
, R and R are as defined in formula (I), 14 14 with a
thiol R -Z-S-H wherein R and Z are as defined in
formula (I) in the presence of a copper (I) salt; or
(d) when W represents -S- and Z represents a single
bond or -CH2-, reacting a compound of formula (V) (V)
wherein X, R , R , R , R and R are as defined in
formula (I), 14 2 2 with an electrophile R -Z-L
wherein L represents a leaving group such as halogen
and 14 R and Z are as defined in formula (I); or 25
(e) when W represents -SO2- and Z represents -NR -,
reacting a compound of formula (VI)(Vl) wherein X, R ,
R , R , R and R are as defined in formula (I), 14 25
14 25 with an amine R -NHR wherein R and R are as
defined in formula (I); or 



(f) when Wrepresents a sulfnyl (-S(O) - ) or a
sulfonyl (-S(O)2-) group, oxidising the corresponding
compound wherein W represents a thio (-S - ) group;
and optionally after (a), (b), (c), (d), (e) or (f)
carrying out one or more of the following:  converting
the compound obtained to a further compound of the
invention  forming a pharmaceutically acceptable salt
of the compound. In process (a), the reaction may
conveniently be carried out in an organic solvent such
as dichloromethane or N-methylpyrrolidinone at a
temperature, for example, in the range from 0 C to the
boiling point of the solvent. If necessary or desired,
a base and/or a coupling reagent such as HATU
(O-(7-Azabenzotriazol-l-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate), HOAT
(l-Hydroxy-7-azabenzotriazole), HOBT
(1-Hydroxybenzotriazole hydrate) or DIEA
(N,N-Diisopropylethylamine) may be added. In process
(b), the reaction may conveniently be carried out in
an organic solvent such as DMF, NMP or toluene or a
mixture thereof at elevated temperature (i.e. above
ambient temperature, 2O0C), for example, in the range
from 50 0C to 150 0C and in the presence of a suitable
transition metal catalyst such as bis(tri-
-butylphosphine)palladium. If necessary or desired, a
base such as potassium carbonate may be added.In
process (c), the reaction may conveniently be carried
out in an organic solvent such as acetonitrile at
elevated temperature (i.e. above ambient temperature,
20C), for example, in the range from 50 C to the
boiling point, and in the presence of a salt such as
copper (I) iodide and an amine such as
()-trans-cyclohex-l,2-diamine. In process (d), the
reaction may conveniently be carried out in an organic
solvent such as acetonitrile or dioxane at elevated
temperature (i.e. above ambient temperature, 2O0C),
for example, in the range from 40 0C to the boiling
point, and in the presence of a salt such as copper
(I) iodide and an amine such as
(+)-trans-cyclohex-l,2-diamine. Alternatively, the
reaction may be carried out in the presence of a base
such as caesium carbonate. In process (e), the
reaction may conveniently be carried out in an organic
solvent such as tetrahydrofuran, optionally in the
presence of a base. In process (f), the oxidation may
conveniently be carried out using hydrogen peroxide or
sodium periodate. Other suitable oxidants will be
readily apparent to the man skilled in the art.
Specific processes for the preparation of compounds of
Formula (I) are disclosed within the Examples section
of the present specification. Such processes form an
aspect of the present invention. The necessary
starting materials are either commercially available,
are known in the literature or may be prepared using
known techniques. Specific processes for the
preparation of certain key starting materials are
disclosed within the Examples section of the present
specification and such processes form an aspect of the
present invention. Compounds of formula (I) can be
converted into further compounds of formula (I) using
standard procedures. It will be appreciated by those
skilled in the art that in the processes of the
present invention certain functional groups such as
hydroxyl or amino groups may need to beprotected by
protecting groups. Thus, the preparation of the
compounds of formula (I) may involve, at an
appropriate stage, the addition and/or removal of one
or more protecting groups. The protection and
deprotection of functional groups is described in
'Protective Groups in Organic Chemistry', edited by
J.W.F. McOmie, Plenum Press (1973) and 'Protective 



Groups in Organic Synthesis', 3rd edition, T.W. Greene
and P.G.M. Wuts, Wiley- Interscience (1999). The
compounds of formula (I) above may be converted to a
pharmaceutically acceptable salt thereof, preferably
an acid addition salt such as a hydrochloride,
hydrobromide, sulphate, phosphate, acetate, fumarate,
maleate, tartrate, lactate, citrate, pyruvate,
succinate, oxalate, methanesulphonate
or/>-toluenesulphonate. Compounds of formula (I) are
capable of existing in stereoisomeric forms. It will
be understood that the invention encompasses the use
of all geometric and optical isomers (including
atropisomers) of the compounds of formula (I) and
mixtures thereof including racemates. The use of
tautomers and mixtures thereof also form an aspect of
the present invention. Enantiomerically pure forms are
particularly desired. The compounds of formula (I) and
their pharmaceutically acceptable salts have activity
as pharmaceuticals, in particular as modulators of
serine proteases such as proteinase 3 and pancreatic
elastase and, especially, human neutrophil elastase,
and may therefore be beneficial in the treatment or
prophylaxis of inflammatory diseases and conditions.
Examples of such conditions include: adult respiratory
distress syndrome (ARDS), cystic fibrosis, pulmonary
emphysema, bronchitis, bronchiectasis, chronic
obstructive pulmonary disease (COPD) and
ischaemic-reperfusion injury. The compounds of this
invention may also be useful in the modulation of
endogenous and/or exogenous biological irritants which
cause and/or propagate atherosclerosis, diabetes,
myocardial infarction; hepatic disorders including but
not limited to cirrhosis, systemic lupus eiythematous,
inflammatory disease of lymphoid origin, including but
not limited to T lymphocytes, B
lymphocytes,thymocytes; autoimmune diseases, bone
marrow; inflammation of the joint (especially
rheumatoid arthritis, osteoarthritis and gout);
inflammation of the gastro-intestinal tract
(especially inflammatory bowel disease, ulcerative
colitis, pancreatitis and gastritis); inflammation of
the skin (especially psoriasis, eczema, dermatitis);
in tumour metastasis or invasion; in disease
associated with uncontrolled degradation of the
extracellular matrix such as osteoarthritis; in bone
resorptive disease (such as osteoporosis and Paget' s
disease); diseases associated with aberrant
angiogenesis; the enhanced collagen remodelling
associated with diabetes, periodontal disease (such as
gingivitis), corneal ulceration, ulceration of the
skin, post-operative conditions (such as colonic
anastomosis) and dermal wound healing; demyelinating
diseases of the central and peripheral nervous systems
(such as multiple sclerosis); age related illness such
as dementia, inflammatory diseases of cardiovascular
origins; granulomatous diseases; renal diseases
including but not limited to nephritis and
polyarteritis; cancer; pulmonary hypertension,
ingested poisons, skin contacts, stings, bites;
asthma; rhinitis; HIV disease progression; for
minimising the effects of organ rejection in organ
transplantation including but not limited to human
organs; and replacement therapy of proteinase
inhibitors. Thus, the present invention provides a
compound of formula (I) or a
pharmaceuticallyacceptable salt thereof as
hereinbefore defined for use in therapy. In a further
aspect, the present invention provides the use of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof as hereinbefore defined in the
manufacture of a medicament for use in therapy. In the
context of the present specification, the term
"therapy" also includes "prophylaxis" unless there are
specific indications to the contrary. The terms
"therapeutic" and "therapeutically" should be
construed accordingly. 



Prophylaxis is expected to be particularly relevant to
the treatment of persons who have suffered a previous
episode of, or are otherwise considered to be at
increased risk of, the disease or condition in
question. Persons at risk of developing a particular
disease or condition generally include those having a
family history of the disease or condition, orthose
who have been identified by genetic testing or
screening to be particularly susceptible to developing
the disease or condition. The invention also provides
a method of treating, or reducing the risk of, a
disease or condition in which inhibition of neutrophil
elastase activity is beneficial which comprises
administering to a patient in need thereof a
therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof as hereinbefore defined. The invention still
further provides a method of treating, or reducing the
risk of, an inflammatory disease or condition which
comprises administering to a patient in need thereof a
therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof as hereinbefore defined. In particular, the
compounds of this invention may be used in the
treatment of adult respiratory distress syndrome
(ARDS), cystic fibrosis, pulmonary emphysema,
bronchitis, bronchiectasis, chronic obstructive
pulmonary disease (COPD), pulmonary hypertension,
asthma, rhinitis, ischemia-reperfusion injury,
rheumatoid arthritis, osteoarthritis, cancer,
atherosclerosis and gastric mucosal injury. For the
above-mentioned therapeutic uses the dosage
administered will, of course, vary with the compound
employed, the mode of administration, the treatment
desired and the disorder indicated. The daily dosage
of the compound of the invention may be in the range
from 0.05 mg/kg to 100 mg/kg. The compounds of formula
(I) and pharmaceutically acceptable salts thereof may
be used on their own but will generally be
administered in the form of a pharmaceutical
composition in which the formula (I) compound/salt
(active ingredient) is in association with a
pharmaceutically acceptable adjuvant, diluent or
carrier. Conventional procedures for the selection and
preparation of suitable pharmaceutical formulations
are described in, for example, "Pharmaceuticals - The
Science of Dosage Form Designs", M. E. Aulton,
Churchill Livingstone, 1988.Depending on the mode of
administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 %w (per cent by
weight), more preferably from 0.05 to 80 %w, still
more preferably from 0.10 to 70 %w, and even more
preferably from 0.10 to 50 %w, of active ingredient,
all percentages by weight being based on total
composition. The present invention also provides a
pharmaceutical composition comprising a compound of
formula (I) or a pharmaceutically acceptable salt
thereof as hereinbefore defined, in association with a
pharmaceutically acceptable adjuvant, diluent or
carrier. The invention further provides a process for
the preparation of a pharmaceutical composition of the
invention which comprises mixing a compound of formula
(I) or a pharmaceutically acceptable salt thereof as
hereinbefore defined with a pharmaceutically
acceptable adjuvant, diluent or carrier. The
pharmaceutical compositions may be administered
topically (e.g. to the skin or to the lung and/or
airways) in the form, e.g., of creams, solutions,
suspensions, heptafluoroalkane (HFA) aerosols and dry
powder formulations, for example, formulations in the
inhaler device known as the Turbuhaler(r); or
systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules; or
by parenteral administration in the form of solutions
or suspensions; or by subcutaneous administration; or
by rectal 



administration in the form of suppositories; or
transdermally. Dry powder formulations and pressurized
HFA aerosols of the compounds of the invention may be
administered by oral or nasal inhalation. For
inhalation, the compound is desirably finely divided.
The finely divided compound preferably has a mass
median diameter of less than 10 mm, and may be
suspended in a propellant mixture with the assistance
of a dispersant, such as a C8-C2 fatty acid or salt
thereof, (for example, oleic acid), a bile salt, a
phospholipid, an alkyl saccharide, a perfluorinated or
polyethoxylated surfactant, or other pharmaceutically
acceptable dispersant.The compounds of the invention
may also be administered by means of a dry powder
inhaler. The inhaler may be a single or a multi dose
inhaler, and may be a breath actuated dry powder
inhaler. One possibility is to mix the finely divided
compound of the invention with a carrier substance,
for example, a mono-, di- or polysaccharide, a sugar
alcohol, or another polyol. Suitable carriers are
sugars, for example, lactose, glucose, raffmose,
melezitose, lactitol, maltitol, trehalose, sucrose,
mannitol; and starch. Alternatively the finely divided
compound may be coated by another substance. The
powder mixture may also be dispensed into hard
gelatine capsules, each containing the desired dose of
the active compound. Another possibility is to process
the finely divided powder into spheres which break up
during the inhalation procedure. This spheronized
powder may be filled into the drug reservoir of a
multidose inhaler, for example, that known as the
Turbuhaler(r) in which a dosing unit meters the
desired dose which is then inhaled by the patient.
With this system the active ingredient, with or
without a carrier substance, is delivered to the
patient. For oral administration the compound of the
invention may be admixed with an adjuvant or a
carrier, for example, lactose, saccharose, sorbitol,
mannitol; a starch, for example, potato starch, corn
starch or amylopectin; a cellulose derivative; a
binder, for example, gelatine or polyvinylpyrrolidone;
and/or a lubricant, for example, magnesium stearate,
calcium stearate, polyethylene glycol, a wax,
paraffin, and the like, and then compressed into
tablets. If coated tablets are required, the cores,
prepared as described above, may be coated with a
concentrated sugar solution which may contain, for
example, gum arabic, gelatine, talcum and titanium
dioxide. Alternatively, the tablet may be coated with
a suitable polymer dissolved in a readily volatile
organic solvent. For the preparation of soft gelatine
capsules, the compound of the invention may be admixed
with, for example, a vegetable oil or polyethylene
glycol. Hard gelatine capsules may contain granules of
the compound using either the above-mentioned
excipients fortablets. Also liquid or semisolid
formulations of the compound of the invention may be
filled into hard gelatine capsules. Liquid
preparations for oral application may be in the form
of syrups or suspensions, for 5 example, solutions
containing the compound of the invention, the balance
being sugar and a mixture of ethanol, water, glycerol
and propylene glycol. Optionally such liquid
preparations may contain colouring agents, flavouring
agents, saccharine and/or carboxymethylcellulose as a
thickening agent or other excipients known to those
skilled in art. 10 The compounds of the invention may
also be administered in conjunction with other
compounds used for the treatment of the above
conditions. The present invention will now be further
explained by reference to the following 



I5 illustrative examples. General Methods 1H NMR and
13C NMR spectra were recorded on a Varian Inova 400
MHz or a Varian Mercury-VX 300 MHz instrument. The
central peaks of chloroform-d (d 7.27 ppm), 20
dimethylsulfoxide- i (d 2.50 ppm), acetonitrile-^ (d
1.95 ppm) or methanol-*^ (d 3.31 ppm) were used as
internal references. Column chromatography was carried
out using silica gel (0.040-0.063 mm, Merck). Unless
stated otherwise, starting materials were commercially
available. AUsolvents and commercial reagents were of
laboratory grade and were used as received. 5 The
following method was used for LC/MS analysis:
Instrument Agilent 1100; Column Waters Symmetry 2.1 x
30 mm; Mass APCI; Flow rate 0.7 ml/min; Wavelength 254
nm; Solvent A: water + 0.1% TFA; Solvent B:
acetonitrile + 0.1% TFA ; Gradient 15-95%/B 8 min, 95%
B 1 min. 0Analytical chromatography was run on a
Symmetry Cig-column, 2.1 x 30 mm with 3.5 mm particle
size, with acetonitrile/water/0.1% trifluoroacetic
acid as mobile phase in a gradient from 5% to 95%
acetonitrile over 8 minutes at a flow of 0.7 ml/min.
The abbreviations or terms used in the examples have
the following meanings: HATU:
O-(7-Azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluroniu
m hexafluorophosphate HOAT:
1-Hydroxy-7-azabenzotriazole NMP:
l-N-Methyl-2-pyrrolidinone THF: Tetrahydrofuran TFA:
Trifluoroacetic acid DMF: N,N-Dimethylformamide DCM:
Dichloromethane DIPEA: N,N-Diisopropylethylamine
EtOAc: Ethyl acetate MeOH: Methanol MeCN Acetonitrile
EtOH: Ethanol NaS2q 4: Sodium hydrosulphite DMSO:
Dimethyl sulphoxide SM: Starting material Ex: Example
Aq: Aqueous HOAc: Acetic acid RT: Room temperature
DABCO: 1,4-Diazabicyclo[2.2.2]octane. Example 1
-Cvclopropyl-5-r(4-methoxyohenvDsulfinyll-6-methyl-2-o
xo-l-r3- (trifluoromethyl)phenyll- 1^-dihvdropyridine-
-carboxamideA mixture of
-cyclopropyl-5-iodo-6-methyl-2-oxo-l-[3-(trifluorometh
yl)phenyl]-l,2- dihydropyridine-3-carboxamide (SM3, 25
mg, 0.054 mmol), tributyl-[(4-
methoxyphenyl)thio]stannane (28 mg, 0.065 mmol),
palladium - tri-fer -butylphosphine (1:2) (2.6 mg,
0.005 mmol) and NMP ( 1 ml) under argon was heated in
a microwave to 



150 0C for 10 min. After filtration, the crude
compound was purified on an Xterra C8 column using a
gradient of acetonitrile/water. The residue obtained
on evaporation was dissolved in acetic acid (3 ml) and
hydrogen peroxide (35% in water, 100 ml) was added.
The mixture was stirred for 3h at room temperature.
Then diluted with water (5 ml) and extracted with
ethyl acetate (3 x 5 ml). The organic phase was dried
(MgSO4), filtered and 10 evaporated. The residue was
purified on an Xterra C8 column using a gradient of
acetonitrile/water. Freeze drying of the mixture
afforded the title compound (10 mg, 38 %). 1H NMR (300
MHz, CDCl3) d 9.09 (s, IH), 8.80 (d, J = 5.5 Hz, IH),
7.82 (t, J = 7.8 Hz, IH), 7.74 (t, J = 8.0 Hz, IH),
7.61 (d, J = 2.9 Hz, 2H), 7.58 (d, J = 2.8 Hz, 2H),
7.49 - 7.36 (m, 2H), 7.07 (d, J = 2.9 Hz, 2H), 7.04
(d, J = 3.1 Hz, 2H), 3.88 (s, 3H), 2.90 (m, I 5 IH),
2.35 ( 3J = 5.1 Hz, 3H), 0.77 (dd, J = 7.2, 1.0 Hz,
2H), 0.52 (dd, J = 6.0, 1.2 Hz, 2H); + APCI-MS m/z:
491.2 [MH ] Examples 2 to 13 20 The following
compounds were synthesised using an analogous method
to that described for Example 1.A METHOD OF
AUTOMATICALLYEDITING MEDIA RECORDINGS INTRODUCTION
This invention relates to a method of automatically
editing media recordings to produce a media production
using computer processing means. BACKGROUND Available
Non-Linear video Editors (NLEs) in the form of
computer programs for editing video footage are a
development of conventional editing methods, such as
film cutting and linear dub-editing using video
players. NLEs, although implemented by software, are a
manual editing tool by which video editing can be
performed in substantially the same way as in the more
conventional methods just referred to. All of these
techniques are well-suited to situations in which the
desired result is a single, high-quality video
production. These techniques are not, however,
well-suited to generating a number of editing
alternatives of a video production in a quick and easy
manner. For this reason, these existing techniques are
not favoured by novice video editors, such as those
wishing to edit footage taken with a newly-acquired
home video camera. A novice video editor is usually
forced either to make do with whatever he might be
able to create quickly, or to spend a significant
amount of time in a trial and error approach to
generating an acceptable production. A number of
trends in this area are creating a need for a new
approach to video editing and production. One such
trend is the rapid growth in the amount of video
material being recorded, particularly by the amateur
non-professionals. The widespread use of Digital Video
(DV) cameras, for example, results in a large amount
of material being recorded in digital format, and of
very high quality, event when taken by the amateur.
The cost of editing this type of video material,
however, using traditional techniques in order to
achieve an acceptable result would be, in many cases,
prohibitive for the home user. Another trend is the
increasing degree of control that viewers demand or
expect over the video material that they watch. This
trend is particularly true for factual video material
for educational and professional uses. For example,
there is a growing need to make 



bodies of video material available in a variety of
different forms, such as in videoproductions of
different lengths, with different emphases, and aimed
at different audience demographics. Yet another trend
is the increasing availability of pictures and video
material in digital format and on the Internet. This
is at least partly due to the popularity of digital
cameras, camera phones and personal digital assistants
(PDAs) with built-in cameras. Also responsible are
developments in video compression technology that have
made it possible to create high quality video material
that takes up a reduce amount of space. Thus, it is
possible to use these portable devices to capture high
quality material that is easy to store and transfer
between devices. Users of currently-available
non-linear video editors, such as PREMIERE from ADOBE,
INC., and FINAL CUT PRO from APPLE5INC., generally are
required to prepare the source material before the
editing process can begin. This preparation includes,
logging tapes on which the source material is
recorded, selecting suitable or required footage from
a larger body of available footage, selecting a
suitable audio track, selecting suitable images to be
used as interstitials. Although not all these tasks
are required for every editing operation, the process
of gathering and sorting the suitable media requires
some considerable effort. Before editing can be
carried out, it is also usual to perform a logging
operation. Logging is a manual process in which the
user creates a document that provides detailed
information of the footage that is recorded on a
particular tape, or other medium. This information
might include the location, length of scene and so on.
Once the logging is completed, the editors will be
able to pick desired material based on the information
generated during the logging process. Although it is a
fairly common process, there does not exist a single
standard procedure or form for representing this
information. Hence, the quality of the logging may
vary from team to team and project to project. This
also means the subsequent selection of material is
mainly influenced by how well the logging process was
accomplished. A well done logging process will enable
the editor to make a better informed decision when
selecting suitable material.MUVEE AUTOPRODUCER, which
is an embodiment of International Publication No.
WO2002/052565, is a software application that
pioneered the field of automatic video editing.
PINNACLE STUDIO 9, ULEAD, VIDEOSTUDIO 8, MAIN CONCEPT
EVE 2.0, MICROSOFT MOVIE MAKER 2 are also software
applications that provide some form of automatic video
editing. Automatic video editing is an automatic
process in which media is sequenced in such a manner
so that it looks as if it was edited by an editor. The
quality of the output varies depending on the software
application. However, automatic video production
systems such as the software applications referred to
above still pose a substantial entry barrier for a
typical user. This is mainly due to the time that must
be spent in using these applications, and in
associated operations, if a video production of the
desired quality is to be produced. For the novice user
to wants to produce a production quickly and easily,
using these applications can be quite tedious. The
tediousness of the process is greatly amplified if the
applications are used on a device with a small display
size such as a smart phone or a PDA (Portable Digital
Assistant). It is an object of this invention to
address these disadvantage associated with the prior
art. SUMMARY OF THE INVENTION^ i ] 



According to a first aspect of this invention, there
is provided a method of automatically editing at least
visual media recordings to produce a media production
using computer processing means, the method including
the steps of: a) setting production criteria, the
production criteria including criteria imposing
constraints on the method; b) automatically selecting
ones of the discrete media recordings, including at
least ones of the discrete visual media recordings,
from the or another collection thereof based on
attributes of the recordings or of groups of the
recordings.c) producing editing instructions
indicative of how the selected recordings are to be
operated on by the or other computer processing means
to produce a media production that satisfies the
production criteria. According to a second aspect of
this invention, there is provided a method of
automatically editing at least visual media recordings
to produce a media production using computer
processing means, the method including the steps of:
a) setting production criteria, the production
criteria including criteria indicative of at least one
of: a location in which a collection of discrete media
recordings, including at least discrete visual media
recordings, is stored so as to be accessible by the
computer processing means and from which recordings
are to be selected, a preferred duration of the media
production, and the type of device on which the media
production is to be played; b) automatically selecting
ones of the discrete media recordings, including at
least ones of the discrete visual media recordings,
from the or another collection thereof based on
attributes of the recordings or of groups of the
recordings. c) producing editing instructions
indicative of how the selected recordings are to be
operated on by the or other computer processing means
to produce a media production that satisfies the
production criteria. By selecting discrete media
recordings based on similarity between attributes
thereof, it is possible to produce a production that
is likely to have some coherency, or in some way seem
well-ordered to a user. In this way the media
production, even though produced automatically, is
likely to appeal to the user. For example, video and
audio recordings may be chosen that have one or more
similar or the same words in their titles. If this
word were, fore example, "Italy", the method may well
give rise to a montage of video footage of holidays by
the user in Italy, set to an appropriate soundtrack.
In this way, embodiments of the present invention
address this entry barrier to the novice user
associated with prior art software applications
referred to above.Embodiments achieve this by
proposing a method in which input media files to be
used to create stylized productions are selected
automatically and intelligently such that the
selection is coherent and relevant to the context in
which the user is creating the production. By
performing the input media selection intelligently and
with minimal or no user intervention, the user feels
that the system is very easy to use and the entry
barrier is reduced. A user might simply be required to
launch the operation and everything else, including
selecting the production's style, can proceed
automatically, thereby yielding instant gratifi cation
m addition to speed, the method may result in
productions that the user might not have even thought
about creating. Such productions would inspire the
user to try new ideas that they otherwise might never
have tried. For a user who has a large collection of
material to choose from, such an intelligent selection



method can bring up coherent sets of files that the
user has long forgotten about, thereby allowing
exploration of a large space both in terms of utility
and for entertainment. The or each media recording may
be a visual recording, an audio recording or an audio
visual recording. The expression "visual recording" is
used herein to refer to both recordings that are made
up from a series of still images that go to form a
moving image, such as a film or "movie", and
recordings made up from a single still image, such as
a photograph. One or more of the visual recordings may
therefore be a recording of a single still image, such
as a photograph. One or more of the visual recordings
may be a recording of a series of still images that go
to make up a moving picture, such as a film or
"movie". The production criteria may include a
criterion that specifies a level of perceived quality
that the media production should have, wherein media
recordings would be selected that are recorded to that
specified level of quality. The media recordings may,
for example, be selected based on the sampling rate in
the case of an audio recording, or a resolution in the
case of a video recording. The location in which the
collection of discrete media recordings is stored may
be within a filing system organised under a computer
operating system, such as MICROSOFT WINDOWS. The
filing system may be a hierarchical filing system,
such as NTFS as used under MICROSOFT WINDOWS. The
location may be on local storage means accessible by
the computer processing means such as, for example,
ahard disk drive, RAM, or a removable storage medium
such as a flash memory drive or a CD-ROM. The location
may be on remote storage means accessible by the
computer processing means over a network, such as the
Internet. The media recordings may be stored in one or
more directories or folders in such a filing system.
It is envisaged that, where this is the case, each
discrete media recording would be a respective file in
such a directory or folder, such as, for example a
respective video, picture or audio file. The
production criteria set in step (a) may include
specifying at least one directory or folder, the
contents of which are to constitute the collection.
Specifying at least one directory or folder may result
in any sub-directory or sub-folder contained therein
also being specified, such that the contents of the or
each sub-directory or sub-folder additionally forms or
form part of the collection. Where the location
includes a reference to one or more media recordings
that are stored elsewhere, but accessible by the
computer processing means, that or those recordings
may be considered as if they were in the location. The
references may be links in a filing system organised
under a computer operating system. The references may
be in the form of a playlist. The production criteria
in step (a) may include specifying at least one
playlist that is stored within the filing system. An
example of such a playlist is one created by WINDOWS
MEDIAPLAYER. The production criteria in step (a) may
include specifying at least one website at which at
least part of the collection of media recordings is
located. Each file may include one or more video
clips, pictures and/or music. Step (a) in the first
and/or the second aspect may include setting a
production criterion indicative of a supply of media
recordings information from which information
indicative or one or more media recordings is
supplied. The or each supply may include one or more
media streams. For example, media recordings may be
streamed from one or more devices that are arranged
for communication with the computer processing 



means. The method may include the step of analysing
one or more of the media streams to identify and store
portions which are capable of satisfying the
production criteria. Each recording may have
attributes associated therewith. The attributes may
include attributes indicating at least one of: the
time of recording, the location of recording, the
subject of the recording, the title of the recording,
the time the recording was lastaccessed by a user, and
the frequency of access by the user. Groups of
recordings may have attributes associated therewith.
Each group may be a group of recordings that is
located together in a particular location. Each group
may be a group of recordings that is located together
in a folder or directory organised under a computer
filing system. The attributes of each group of
recordings may indicate when one or more of the
recordings in that group was accessed, recorded and/or
modified, and/or the subject and/or title of one or
more of the recordings. The attributes of each group
of recordings may indicate when the folder or
directory containing the group was accessed, created,
modified and/or the level of that folder or directory
in a hierarchy of such folders and/or directories. The
attributes of each group may also indicate the title
of the folder or directory containing the recordings
in that group. Step (b) may include selecting discrete
ones of the media recordings based on similarity
between at least a respective attribute of each
recording. Step (b) may include selecting groups of
the recordings based on similarity between at least a
respective attribute of each group. Step (b) may
include scoring groups based on their attributes and
selecting groups that have similar scores. Step (b)
may include ranking groups in order based on a first
attribute and selecting juxtaposed ones of the groups
in when so ranked. Step (b) may include awarding each
ranked group awarding that group a first score
indicative of its rank. Step (b) may include
additionally ranking groups in order based on a second
attribute and awarding each group a second score
indicative of its rank based on that second attribute.
Step (b) may include using the first and second scores
to arrive at an overall ranking based on at least both
the first and second attributes, and may include
selecting one or more groups based on its position in
that overall ranking. Selecting a group may result in
one, more or all of the recordings therein being
selected. Each group may contain one or more recording
therein. The selection of the selected ones of the
discrete recordings, and/or the scoring, may be such
that over successive iterations of the method,
recordings that have not been previously selected are
selected. The scoring scheme may be such that the most
recently recorded, the most used, and/or the most
organised recordings will be selected before others of
the recordings.Step (b) may include selecting one,
more or all of the discrete media recordings in the
collection on the basis that each has a respective and
corresponding attribute that are all similar to one
another. Step (b) may include selecting one, more or
all of the discrete media recordings in the collection
on the basis that each has a respective and
corresponding attribute that are all within the same
particular range. The method may include the step of
setting the particular range. The range may be a
temporal range, such as a particular month or season.
Step (b) may include selecting one or more discrete
media recordings by sorting some or all of the
recordings in the collection into order based on the
at least one corresponding attribute of each
recording, and selecting a contiguous group of the
sorted collection of recordings. Step (b) may include
sorting some or all of the recordings in the
collection into the order in which they were last
accessed, and/or modified, and/or the time of their
recording. Step (b) may then include 



selecting certain of the ordered collection that were
most recently accessed, and/or modified, and/or
recorded. Step (b) may include selecting one, more or
all of the discrete media recordings in the collection
on the basis that each has a respective and
corresponding attribute that includes common
information. The common information may be, for
example, a number, word, part of a word, or a
plurality of words. The common information may be, or
be contained in, a title of the recording. The
attributes may include pre-existing information that
is associated with the media recordings. The
pre-existing information may be stored with the media
recordings with which it is associated. Where at least
some of the media recordings are files stored in a
filing system organised under a computer operating
system, the pre-existing information may include
information normally assigned by the operating system
to such files. The pre-existing information may
include the time of recording, the time of last
modification of the recording, the time of last
accessing the recording, the size of the recording
and/or the file format of the recording. The
pre-existing information may include information
normally assigned by the operating system to a folder
or directory in which the media recordings are stored.
One or more recordings may have information indicative
of the location of recording recorded therewith. This
information may be in the form of coordinates provided
by GPS apparatus.The pre-existing information may be
information inherent in any referencing system used to
reference to media recordings, or information
associated with the references as maintained by the
referencing system. The pre-existing information may
include metadata. The metadata may include information
indicative of the circumstances in which the recording
with which that metadata is associated was made. The
metadata may be EXIF data stored inside a picture file
captured by typical digital still cameras. The EXIF
data may convey the date and time at which the picture
was taken, and/or the latitude and longitude of the
place in which the picture was taken on cameras with
GPS devices, zoom factor, aperture, exposure settings,
flash activation, camera orientation (portrait or
landscape), resolution of captured image, information
about the colour characteristics of the camera such as
a CCD sensor. A video file recorded on a video
camcorder will contain information indicative of the
duration of the recording, and date and time stamps.
The metadata may include data provided by the user as
part by manual annotation. This data may include
information that rates the user's preference for the
recording to which the meta data relates. Step (b) may
include the step of producing a list of discrete media
recordings and may also include entering in that list
one or more of the attributes of each media recording.
The list of media recordings may be of only those
recording in the location specified in step (a). The
method may include the step of assigning one or more
attributes to one or more of the discrete media
recordings in the collection. This step may include
analysing one or more media recordings in order to
generate content information indicative of the content
of that recording, the content information then being
assigned to the respective recording as an attribute
for use in the selecting of step (b). The content
information may be in the form of "descriptors", such
as those disclosed in International Publication No.
WO2002/052565, the contents of which are hereby
incorporated herein by reference. Where the media
recording being analysed is a video recording
containing a 



series of images, the analysing may, for example,
determine the probability of there being human faces
in the recording and assign the recording an attribute
that isindicative of this. Where the media recording
is an audio recording, the analysing may determine,
for example, the volume and/or the tempo of the audio
recording and assign the recording an attribute that
is indicative of this. The production criteria set in
step (a) may include a criterion indicative of the
time that should be spent in carrying out the method
or in carrying out one or more of the steps thereof.
This criterion may determine the time that should be
spent in analysing the media recordings in order to
generate the content information and/or the list of
media recordings. The method may include the step of
generating an estimate of how long it would take to
analyse one or more of the media recordings so as to
produce content information therefor, and may include
including information indicative of this estimated
analysis time in an attribute assigned to the or each
respective recording. The method may include the
subsequent step of using the information indicative of
the estimated analysis time in step (b) to select
media recordings that can be analysed in a time
specified in the production criteria of step (a). The
production criteria in step (a) may include an
additional criterion indicative of the time that
should be spent in analysing in step (b) so as to
produce the content information. Recordings that can
be analysed more quickly may be selected for a first
media production produced by a first performance of
the method by the computer processing means. The
method may include the step of performing background
analysis of one or more media recordings so as to
produce content information therefor or to generate an
estimate of how long it would take to perform analysis
to produce content information therefor, this step
being performed substantially in parallel to one or
more of the other steps and/or when one, more or all
of those other steps are not being performed. Where
step (a) includes setting a criterion indicative of a
supply of media recording information, the method may
include the stop of analysing some or all of that
supply as that supply is received. The method may
include analysing one or more media streams in real
time. The method may carry out the subsequent steps
thereof to produce also and/or play the production in
real time.The attributes may include user-created
links between certain of the discrete media recordings
in the collection thereof. The method may include the
step of a user creating such links. In step (b),
selecting one recording that includes such a link to
another recording then results in additionally
selecting that other recording. Links may be created
from a plurality of recordings that may share an
attribute to one or more other recordings in the
collection. A link may be created between every
recording in a particular directory and one or more
other recording in another directory. The method may
include that step of recording that one or more media
recordings have been selected in one iteration of the
method such that it or they are not select in the or a
subsequent iteration of the method. The method may
keep count of the number of times that one or more of
the media recordings is or are selected, and may be
such that it progressively tends not to select those
recordings as their count increases. The method may
also include the step of setting style information
that determines the editing instructions and hence the
way in which the selected media recordings are
operated on in step (c) so as to determine the way in
which the selected media recordings are presented when
the production is played back. The style information
is 



such that it results in the media production having a
discernable style. The style information may be such
that it results in transformations and/or special
effects being applied to the selected recordings. For
example, the style information may be such that it
results in a transformation being applied to the
selected recordings such that the media production is
in black and white, and being slightly speeded up, to
give the media production an old fashioned style. The
style information may include instructions to produce
a media production with a seasonal style. Setting a
seasonal style may result in one or more media
recordings being selected that have a date of
recording in that season. Recordings with a title that
includes a reference to that season may also be
selected. For example, the style information may
include instructions to produce a media production
with a seasonal style, such as an autumnal style or
with a Christmas style. The step of setting the style
information may precede step (b). Where this is the
case, the style information may at least partly
determine the media recordings that are selected in
step (b). Preferably the style information results in
media recordings beingselected that fit or in some way
reflect the style of which the style information is
indicative. For example, the style information may
specify a seasonal theme, which may result in one or
more media recordings being selected that have a date
of recording in that season. Audio recordings with a
title that includes a reference to that season may
also be selected. The step of setting the style
information may follow step (b). Where this is the
case, the style information may be at least partly
determined by the media recordings that are selected
in step (b). The style information may be at least
partly determined by at least one of the attributes
for the media recording selected in step (b). The
style information may be determined, for example, by
the time of recording. For example, where one or more
of the selected media recordings has a time of
recording that falls in a particular season, the style
information may be set to result in a media production
that has the characteristics of that season. For
example, if one or more media files are selected with
a time of recording in the month of December, a
Christmas style may be set. Setting a Christmas style
may result in the production of a media production may
have falling snow flakes superimposed thereover, with
a border of holly leaves around the periphery of the
viewing area. The style information may be determined
by a user by, for example, selecting a particular
style from a list of styles. The method may include
the step of the computer processing means receiving
style information from a user. The style information
may be determined automatically. The style information
may be determined automatically in a random way. The
style information may be determined automatically such
that each iteration of the method results in a style
being set that differs from the style set in the
previous and/or the following iteration. The style
information may be determined automatically at least
partly based on the time and/or date of initiating one
or more steps of the method. For example, initiating
the method in the month of December may result in a
Christmas style being set. Step (c) may be followed by
the step of the computer processing means carrying out
the instructions produced in step (c) so as to produce
the media production. The media production may be
produced in a form in which it can, for example, be
played bydisplay means, and/or transmitted to other
computer processing means and/or computer storage
means for storage therein. The step of carrying out
the instructions may be 



followed by the step of saving the media production in
computer storage means, such as for example, a
magnetic storage medium such as a hard disk drive, or
a solid state storage medium such as RAM. Step (c) may
be followed by the step of the computer processing
means playing the media production so as to present
the media production to the user. Step (c) may be
followed by the step of transmitting information
indicative of the media production to other computer
processing means for storage and/or display by those
other means. The transmitting may be in the form of
data streaming. The other processing means may be the
device on which the media production is to be
displayed. The instructions may be in the form of an
Edit Decision List (EDL). The instructions may be in
the form of a media file arranged for playback. The
media file may be, for example, an MPEG file. The
computer processing means and/or the other computer
processing means may be embodied, for example, by one
or more of the following: a personal computer, a
personal digital assistant, a dedicated video-editing
box, a set-top box, a television, a games console, a
digital camera, a camcorder, a camera-phone, a mobile
cellular phone, a portable music player, a portable
media player capable of playing video and audio, a DVD
player or recorder, a digital video recorder, a
personal video recorder. The device on which the media
production is to be played may be termed the "target
device". The target device may be relevant to the way
in which the steps of the method are carried out
because the media production should be such that it
can be adequately played on the target device.
Examples of target devices are a display such as a
computer monitor viewed by a user, portable devices
such as Portable Digital Assistants (PDAs), smart
phones such as the NOKIA 7610 and Portable Media
Players (PMPs) such as the ARCHOS MULTIMEDIA JUKEBOX,
a remote display terminal such as an Xl 1 terminal,
displays of stand alone multimedia kiosks. The media
production may, for example, be stored for retrieval
on distribution media such as CDs and DVDs or on a web
storage and server system that can stream media files
to one or more requesting users.In the case of a
mobile cellular phone being the target device, the
method maybe such that the media production be in a
3GP format video file at a resolution of 176x144. In
the case of a personal computer being the target
device it is preferred that the method be such that
the media production be in a 24-bit RGB format at a
resolution of 640x480. Similarly, the audio subsystem
of a computer may driven by 44100Hz, 16-bit stereo
sound. The step of carrying out the instructions
produced in step (c) so as to produce the media
production, may be done so as to produce the media
production in realtime. That is, successive parts of
the media production are produced and made available
for display by display means or storage in computer
storage means with which the computer storage mean can
communicate, at the time that those parts would be
viewed in the media production. The method may be such
that, not all the instructions are carried out, or
such that the instructions are produced, in order that
the production can be played in realtime. Preferably,
the method is such that the audio-visual media
production can be produced with minimal input by the
user. The method may be such that the audio visual
production can be produced with no input from the
user, save as to initiate the running of the method.
The method may be such that the audio-visual media
production can be 



produced by the input of only a small number of
instructions from the user. The number of instructions
needed from the user may be one or two or three, for
example. The method may require the user only to input
a single instruction, the method automatically
performing the subsequent steps to produce the
production. The instruction may be, or the
instructions may include a start instruction. The
instruction may be, or the instructions may include,
specifying the production criterion or criteria. The
instruction may be, or the instructions may include,
specifying the attribute or attributes on which the
selection is to be based. The instruction may be, or
the instructions may include, selecting the style. The
method may include the step of the computer processing
means automatically downloading media recordings from
external target devices in communication therewithto
store those recordings on local storage means
accessible by the computer processing means. The
method may include the step of the computer processing
means automatically transmitting information
indicative of the media production to one or more
external target devices such that the media production
can be played thereon. The automatic downloading
and/or transmitting may take place automatically upon
the computer processing means and the or each device
being brought into communication with one another.
This may be by way or a wired or wireless connection.
This may be by synching the or each target device with
the computer processing means. The method may be such
that it is repeatedly performed by the computer
processing means. And may be such that it is only
interrupted by user intervention. The steps of the
method, apart from the playback of a media production
produced by the method, may be continuously carried
out so as to at least produce the editing instructions
of step (c) for one or more media productions whilst a
media production that was produced previously by the
method is being played. For the avoidance of doubt,
references to a "time of recording" in this
specification should not necessarily be taken to be
references to a time of day. Instead, this should be
taken as a general term that includes the date and/or
time or recording. According to a third aspect of this
invention, there is provided computer processing means
programmed and operable to carry out a method
according to any preceding claim. According to a
fourth aspect of this invention, there is provided a
computer program including code portions which when
executed by computer processing means cause those
means to carry out a method according to any preceding
claim. According to a fifth aspect of this invention,
there is provided a record carrier having information
recorded therein or thereon which is readable by
computer processing means to cause those means to
carry out a method according to any preceding claim.
The record carrier may be an electrical signal or a
radio frequency signalThus it is intended for
embodiments of this invention to provide methods of
automatic video production that are capable of
functioning with little or no intervention by the
user. This is achieved by providing methods for
automatically selecting a subset of the media
recordings made available in a referencing system
using the information inherent in the structure of the
referencing system or associated with the referenced
themselves, automatically or manually selecting a
desirable editing style for the productions, creating
one or more productions and playing them on a display
or rendering them to files, hi a "zero-click"
embodiment, the productions are created automatically
and continuously upon initiation. In a "one-click"
embodiment, a production's editing style 



is selected by the user before the production is made,
hi a "multi-click" embodiment, the user chooses to
specify more of the aspects of the production in a
step of specifying production criteria. None of the
currently available automatic video editing tools
provide the capability for automating the selection
and preparation of media for automatic video editing.
When using available tools, editors are still required
to select material on which the automatic video
editing will be performed. Although this is necessary
if a production is to be made that satisfies a
specific requirement, there are some users who may
find automatic selection of material useful and
entertaining. For this to be truly useful, however,
the selection process should be intelligent enough to
select relevant material for the current production.
Understanding the relevance and generating a set of
rales to perform the selection process to satisfy the
relevancy can be referred to as Intelligent Media
Selection. This makes it possible to create a system
in which video productions could be created with
effectively a single initiation, maybe in the form of
a single mouse click. Thus, it is possible to create
stylized audio visual productions from a set of media
files with little or no intervention by the user.
Typical applications of embodiments of the present
invention include the production of video and other
time-based media for home, corporate and hobbyist
environments, production of slideshows synchronized to
music, production of rich-media electronic greeting
cards, production of media for world-wide-websites,
production of rich-media online catalogues, production
of rich-media online content related to
consumer-toconsumer sales applications such as online
auctions and classified advertisements, andsome
professional video applications such as the production
of karaoke videos, automatic video player, and
Do-It-Yourself Photo Kiosks. BRIEF DESCRIPTION OF THE
DRAWINGS Specific embodiments of the invention are now
described by way of example only and with reference to
the accompanying drawings, in which: Figure 1 shows,
in overview, steps of a method that embodies this
invention; Figure 2 shows steps involved in setting
production criteria during an initial part of the
method for use in controlling a media production
produced by the method; Figure 3 shows steps involved
in randomly setting style information for use in a
subsequent part of the method to that shown in Figure
2; Figure 4 shows in overview the steps involved in
selecting media files for use in the method; Figure 5
shows in more detail the way in which media files are
selected in a selection part of the method of this
preferred embodiment; Figure 6 shows logging steps
carried out in an initial part of the selection
illustrated generally in Figure 5; Figure 7 shows
scoring steps carried out in a subsequent part of the
selection illustrated generally in Figure 5; Figure 8
shows an alternative form of the method shown in
Figures 1 to 7 and that constitutes a second
embodiment of this invention; Table 9a lists folder
information that is logged in the logging steps of the
first embodiment; Table 9b lists typical values used
for weighting in the scoring steps of the first
embodiment shown in Figure 7; 



Figure 10 is a schematic illustration showing a
graphical user interface employed in embodying this
invention; Figure 11 shown an example of a graphical
user interface for use in setting production criteria.
SPECIFIC DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Figure 1 is a flow diagram that shows, at a general
level, steps of a method 100 that is a first
embodiment of this invention. The method 100 is a
method of automatically editingmedia recordings, in
the form of computer files, to produce a media
production, in the form of an audio-visual (AV)
production, using computer processing means in the
form of a personal computer (not shown). It is
envisaged that the method is carried out by a personal
computer running under the control of appropriate
software. One advantageous characteristic of the
embodiment is that the said AV productions can be
created with a single initiation step such as a mouse
click, with optional further user intervention to
select styles[ss2], which are described in detail
below. With reference to Figure 1 the method 100
starts at step 101 with the specification of
production criteria. Style information that describes
the appearance and feel of the AV production that is
to be the output of the method (or the "output
production") is then selected at step 102. This is
followed by a step 103 of searching for and selecting
media files according to the set production criteria
set in step 101. The selected media files will be used
as input media for the method 100. Once adequate and
appropriate input media are selected, the selected
style is applied to the input media at step 104 to
obtain the output AV production. This production is
then rendered, at step 105, to a target device that is
to be used to play or store the AV production, the
target device, having been specified as part of
production criteria in step 101. If the target device
is a display device, then step 105 amounts to playing
the production. If the target device is a storage
device, step 105 amounts to storing the production to
a file. The various steps are now described in more
detail below, under appropriate headings. Production
criteria The term "production criteria" is used to
refer to output criteria, input selection criteria and
operation criteria for an iteration of the method 100.
Figure 2 shows the production criteria that are set in
this embodiment. The first production criterion that
is set is the desired duration for the production.
This is an output criterion and is set at step 201.
The next production criterion that is set is the type
of target device. The type of target device is set at
step 201 as being, for example, a computer display, a
camera phone or a DVD player. This is also an output
criterion and is set at step 202. Input selection
criteria are set at step 204. This includes a
criterion that specifies where to look for media files
to use as input to the method. In the present
embodiment, onefolder each is specified for video
files, picture files and music files at step 204. Step
204 also includes setting the properties that the
selected media files must have. The properties of
media files are referred to broadly as "metadata" and
include but are not restricted to values such as file
creation date, last usage date, frequency of usage,
the date on which the media was captured from a
recording device such as a camera or camcorder, the
earth coordinates - latitude and longitude - of the
place where the contents of the media file were
recorded, and so on. Output criteria are set at step
203. These are to specify the maximum execution time
for the method 100, and to specify spatial constraints
within which the method 100 must operate. For example,
is maybe specified that the selection of media files
must 



complete within a specified time limit. The duration
of the output AV production requires the media
selection step at 103 to select adequate material to
create such a production. Longer output durations will
require more input material to be selected in order to
create an appealing production. The input selection
criteria are intended to ensure a common set of
properties across all the selected input media files.
The invention uses the fact that files grouped
together under a folder in the file system often have
some common characteristic significant to the user.
Therefore using only the information inherent in the
structure of the filing system of the media files is
adequate to ensure some common characteristics at the
very least. In alternative embodiments, additional
metadata, such as place and date of recording, may
supplement the information inherent in the file system
in order to yield even better coherency among the
selected input media files. The operation criteria are
intended to provide instant gratification to the user.
The user must be able to obtain an acceptable
production within a specified amount of time. If it
takes too long to create a production from the user's
media files, the user may lose interest. To this end,
a time limit is specified within which the operations
of indeterminate running duration must be completed.
For example, when the method is performed on
relatively slow hardware or with slow storage, the
search for media files may be terminated midway and
the subsequent steps will be performed in a preferred
embodiment. The search is then resumed after the first
production is complete and themethod is restarted to
create a second production. A person skilled in the
art to which this specification relates may be able to
devise and implement different selection strategies
for different time limits and hardware. Such a
strategy may also include notifying the user of the
situation and asking whether a longer wait for the
selection process would be acceptable. Style selection
As can be seen from Figure 1, the second general step
in the method is that at 102 of selecting a style. An
interesting feature of the present embodiment is the
ability to create various, different, stylised AV
productions using a single set of input media, by
means of selecting different styles. A typical user of
the system is not expected to understand all that a
style specifies and how it achieves the appearance and
feel of the output production that the user sees, but
the user will be able to notice that changing the
input media or the output criteria and repeatedly
creating productions with the same style will result
in productions that "look and feel similar" even
though they contain different portions of input media.
However, since the input music is also substantially
responsible for the emotional appeal of the output
production as dictated by a style, it is better to
keep the input music also fixed in order to clearly
perceive that the look and feel of productions do not
change if the style is not changed. The use of such
styles in editing is described in International
Publication No. WO2002/052565, the contents of which
are incorporated herein by reference. An example of a
style is a "Classic sepia" style. This style simulates
the feel of old movies by emulating the higher film
speed, film scratches and by adding a sepia tone
effect to the production. In this embodiment, the step
of selecting a style at 103 is performed automatically
in a random shuffled order according to the flow chart
shown in Figure 3. Additionally, a user is allowed to
override the automatic style selection. The purpose of
selecting a style 



automatically is to reduce the amount of user
involvement in the creation of the output production
and contributes towards a system that can run after a
single launching step such as a single mouse click.
Selecting a style in a random shuffled order will
ensure that with the generation of successive
productions, the user experiences a variety of styles.
It also ensures that, over time, all available styles
will be used. If the styleselection has been
overridden by a user, then the user-selected style is
used instead of the one decided by the automatic
method. Figure 3 shows that, the first time the method
is run, a list of available styles is generated at
step 301. At step 302, this list is then shuffled in a
random manner to give a shuffled list. At step 304,
the style that is the first in the shuffled list is
selected. In a subsequent running of the method, it is
ascertained whether or not the style just used is the
last one in the shuffled list generated at step 302.
If it is not, the next style in the shuffled list is
selected. If it is, step 302 is repeated to r e
shuffle the list of available styles to create a new
shuffled list. A random shuffled order is not the only
possible way to select a style without user
intervention. Alternative embodiments may make use of
techniques including one or more of: a) using the same
user selected style every time for every production;
b) selecting a style based on the time of the year
when the production is being made; c) biasing the
random style selection towards the styles that the
user is known to like more than others - the "give me
what I like" mode; and d) biasing the random style
selection towards the least frequently used styles -
the "experimental" mode. Media logging and input media
selection The next step to be described in detail is
the step of selecting media shown at 103 in the
general flow chart of Figure 1. Parts of this step are
shown in more detail in Figures 4 to 7. The input
media files may be located on a local or networked
filing system, on the internet or accessed from an
ad-hoc network such as a set of devices connected via
technologies such as Bluetooth or WiFi.. Techniques
well known in the art can be used to access files from
such remote locations. Protocols such as NFS
(Networked File System), FTP (File Transfer Protocol),
Samba (Windows specific) and HTTP (Hyper Text Transfer
Protocol) are some such techniques available for the
purpose. Operating systems such as Microsoft Windows
usually make all such locations appear and be used by
similar means just as though they were a local filing
system. Therefore, for simplicity, the description
only refers to "filing systems", and the term is
expected to be interpreted in this broader context.The
folders in which media files have to be searched were
specified in step 204 during the setting of the
production criteria. In this embodiment, default
values for these folders will be used and the user
will not be forced to set them. For example, the
recommended folders for placing video, picture and
music files in a Windows-based PC are respectively the
"My Videos", "My Pictures" and "My Music" folders
located in the user's "My Documents" folder. However,
it is possible for the user to alter these initial
values if other folders are to be searched instead.
The flow chart of Figure 5 describes the process by
which a subset of the media files available in the
specified folders on the designated storage medium is
selected for use in the creation of the output
production. The selection of input media begins with
what is called "media logging". This is carried out at
step 501. Media logging is broadly the process of
scanning specified media folders for media files of a
particular type and 



importing or extracting information about the files
and the folders in which they are contained. The
amount of scanning and information extraction that can
be performed during media logging is severely limited
by the operating time limit set in step 203.
Therefore, only the type of a media file and some
properties of the folders that contain the media files
are extracted in the media logging step. These
properties are as listed in Table 9A. In alternative
embodiments, information gathered in the media logging
step can include one or more of the following: a)
temporal information - this category includes time
information about the media file. The capture date,
i.e. the date and time at which a media file was
recorded by a recording device such as a video
camcorder or a digital still camera. b) spatial
information - with advances in global positioning
technology such as that based on the Global
Positioning System (GPS), it has become feasible to
include apparatus that can record geographical
coordinates on portable devices such as still picture
cameras and video camcorders. The geographical
coordinates of a location are typically expressed as a
pair of numbers giving the latitude and longitude of
the location. In conjunction with a mapping reference,
the recorded coordinates can be used to derive the
country, state, city, or even the street where the
coordinates were recorded.In addition to GPS, some
mobile service operators also expose information about
the position of a mobile phone which subscribes to the
operator. The resolution of this service is, however,
not as high as that currently achieved by GPS. Such
spatial information, when available after the logging
step, can be used to create productions in which
selected input media files are all clustered around a
single geographical location such as a user's vacation
spot. c) personal information - the media files stored
by a user on a typical computer system are likely to
be accessed by the user through a variety of player
applications such as Windows Media Player, Apple
iTunes, WinAmp, Adobe Photoshop Album, and so on.
These applications provide features that allow the
users to rate the media files, place them in groups
called "playlists" and in general manage the media.
The applications also keep track of how often a given
media file is viewed (or listened to) by the user.
Such data relate to the personal way in which a user
makes use of a media file. Importing such information
as part of the logging step is very helpful towards
creating productions that the user will almost
definitely appreciate. For example, the simple fact
that the user has placed a media file in a playlist
indicates that the file is somehow more important to
the user than media files that are not in any
playlist. Therefore a file in a playlist can be given
higher selection preference over one that is not in
any such playlist. d) content information - this
category includes content information in the form of
descriptors, such as those described in International
Publication No. WO2002/052565. Examples include face
probability, brightness and quality of visuals, amount
of motion or activity in videos and tempo, drive and
such qualities of music. These and similar extracted
descriptors can be used to log the media files. This
category will also encompass picture EXIF data
typically stored by a digital still camera inside
pictures captured as JPEG/JFIF files. e) quality
information - this relates to the aspects of media
files which affect the quality as perceived by a user
viewing or listening to the files. Quality for video
and picture 



files has to do with the pixel dimensions of the video
(for example, high resolution DV - 720x576, low
resolution 3GP - 176x144), the encoding format (such
as H.263, H.264, MPEG4, MPEGl and WMV) and the extent
of lossy data compression applied in theencoding.
Quality for music files has to do with the sampling
frequency, sample size, number of channels, encoding
format (such as MP3, AAC and WMA) and the extent of
data compression applied. Since the various encoding
formats were intended for different needs, such
quality information made available as the result of
media logging can be used subsequently to select, for
instance, only high quality input to create a high
quality output production. If more time is available
for media logging, alternate embodiments may choose to
extract metadata about media files such as EXIF data
from picture files captured by digital still cameras.
Other embodiments may also choose to analyse each
media on the file system in order to obtain detailed
descriptors about the content of each media file, such
as the probability of human faces, brightness, and
visual quality. The more detailed the available
logging information, the more the coherence that can
be enforced among the selected input media files and
the more aesthetically appealing the step of
constructing the output production can be. The present
embodiment, however, only uses quickly acquired folder
properties for selecting input media files . This
reduces the system's dependence on time consuming
operations such as metadata extraction and media
analysis by digital signal processing (DSP). Folder
properties listed in Table 9A., by comparison, are
determined much more quickly. This is sufficient to
create interesting productions, but other embodiments
can choose to be more sophisticated and collect more
detail during the media logging step. It is to be
noted that a large subset of the file properties,
metadata and descriptors associated with a media file
do not change with time. These properties therefore
need to be extracted or computed only for the first
time a given media file is used to create a
production. When the media file is used again, only
those properties that can change with time need be
re-collected, thereby saving substantial time in the
media logging step 501. The unchanging properties
extracted during media logging are typically cached on
the filing system itself in order to speed up access
to the data. This is possible for those descriptors
which are independent of the editing style in which
they will be used, which is normally the case by
design.The sequence of steps necessary in this
embodiment to perform media logging is as shown in
Figure 6. These steps are numbered from 601 to 606 and
can be implemented on any computer with a storage
based on a hierarchical filing system. At step 601 the
method goes to the folder that is to be logged. The
information listed in Table 9A is then obtained for
that folder from the file system in step 602. A
typical hierarchical filing system would support the
concepts of "folder links" and "file links". Links
need to be treated specially when traversing
hierarchical folders. A folder link is a folder that
is simply referring to another folder in the filing
system and is itself not a folder. In the present
method, a folder link is treated just as though it is
replaced by the folder to which it is referring.
Similarly, a file link is simply referring to a file
that is located elsewhere in the filing system. In the
present method, a file link is also treated as though
the file to which it refers is substituted therefor.
The media logging process is terminated if the
operation time limit set in 203 is exceeded. hi
another embodiment, media logging may be performed in
the background while the application continues to make
productions in the foreground using only the available



logging information. After the available media has
been partially or completely logged, a subset of media
files from the set of available media files needs to
be selected. This is performed in steps 502, 503 and
504 shown in Figure 5. The select input media step
uses the information catalogued in the media logging
step to select files which satisfy the production
criteria set in step 101. The general case of such a
requirement matching operation is complex and can take
very long to perform on modest hardware. Therefore in
this embodiment, the extent of media logging
information used to perform input media selection is
considerably limited. Additionally, an embodiment
which accomplishes the first production of a given
session as quickly as possible making any necessary
and acceptable compromise in the media logging step is
highly desirable. With continued reference to Figure
5, the folder information-based input media file
selection method described herein is based on the
premise that if the user has taken the trouble to
organize media files into folders, then the structure
imposed by the folders on the media files are relevant
to the selection of groups of related media files -
that is, there is information inherent in the
structure imposed by the user on groups of
relatedmedia files. Figure 7 shows in more detail the
sub-steps that are carried out in step 502 and shows
the sequence of steps in a folder information-based
scoring scheme used to order the set of logged media
files in preparation for selecting a subset of media
files for use as input material. This scoring scheme
is now explained in detail. To each folder, a set of
four scores are assigned based on the properties of
the folder and the structure of the file system to
which it belongs. The first score is the access score
of a folder. This is denoted by SA and is an integer
determined by first sorting the list of folders in the
descending order of their last access dates. The
access score of the folder is simply its position
(starting from 1) in this sorted list. Thereby the
more recently accessed folders get lower scores. The
access scores of all the folders are computed in step
701. The second score is the creation score of a
folder. This is denoted by Sc and is an integer
determined by first sorting the list of folders in the
ascending order of their creation dates. The creation
score of the folder is simply its position (starting
from 1) in this sorted list. Thereby the more recently
created files get the higher scores. The creation
scores of all the folders are computed in step 702.
The third score is the size score of a folder. This is
denoted by Ss and is an integer determined by first
sorting the list of folders in the ascending order of
the number of media files of a particular type - for
example, video, picture or music - immediately
contained by the folder. The size score of the folder
is simply its position (starting from 1) in this
sorted list. Thereby the folders with larger number of
such media files in them get higher scores. The size
scores of all the folders are computed in step 703.
The fourth score is the depth score of a folder. This
is denoted by SD and is an integer determined by its
position in the hierarchy of folders above it - its
"depth number" as described in Table 9A. Folders
deeper in the hierarchy are given higher scores
because it can be assumed that the user has spent more
effort in organizing these folders and therefore they
carry more "meaning" in their structure. The depth
scores of all the folders are computed in step
704.Step 705 computes a net score S for each folder as
the weighted sum of its four scores according to
equation 1 below. S WA XSA + WCX SC + WS X S S + WD X
SD [1] 



where WA, WC, WS and WD are the four weights for each
type of score. The values for the four weights shown
in Table 9B yield meaningful results and were
determined by user trials. The numbers are provided
here only for reference and an embodiment may choose
to use a different set of weights than the values
listed in Table 9B. It is not necessary to normalize
the weights in order to derive an average because only
the relative values of the net score of folders are
significant in the sorting step. In step 706, the list
of folders to each of which a net score has been
assigned as described above, is sorted in the
descending order of the net scores. This ensures that
folders that have not been used recently, have been
created most recently, appear deepest in the folder
hierarchy and contain the largest number of media
files of a particular type, appear at the top of the
final sorted list. It is most interesting to the user
if files from folders of this specific nature are
selected for use in the creation of the output
production. Finally, in step 707, the media files in
each of the folders are shuffled into a random order.
This gives equal opportunity for all the files in a
particular folder to be selected for a production
iteration. We now have a list of media files from
which we can select a subset for use in the output
production. In another embodiment, a similar scoring
scheme (without the size and depth scores) may be used
to order the media files within each folder, thereby
making use of the information associated with the
media files - the "attributes" - to better the
coherence of the selected subset of recordings. In yet
another embodiment, a random score may be added to the
file or folder scores before the sorting step 706 in
order to increase the randomness in the file selection
while maintaining some order. This scoring and sorting
procedure are be performed once for each type of media
file, thereby obtaining a list of video files, a list
of picture files and a list of music files.
Thisembodiment does not log more information than
listed in Table 9A, but an embodiment which does
collect metadata about the media files can use an
extended scoring scheme based on the said metadata to
derive a list of media files with a more sophisticated
order than in the simplified embodiment. If the
metadata based scores do not need any information from
the user, then this step can also be absorbed into
step 104 where the selected style is applied to create
the output production. Now the procedure for selecting
a subset of the available media files for use as input
media in this preferred embodiment is described.
Firstly, the number of video files N that need to be
selected are determined using the formula given in
Equation 2 below. Nv (T x V0 / T0) rounded upwards [2]
where T is the desired output production duration in
seconds, V is the nominal number of video files
required to make a production of duration T0 seconds.
A typical value for Vois 2 and for T is 30 seconds.
Therefore if the user desires a 1 minute long
production, N will be 4 according to Equation 2. The
required number of pictures to select, denoted by Np,
is similarly obtained from Equation 3 below. Np = (T x
P0 / T0) rounded upwards [3] where Po is the nominal
number of pictures files required to make a production
of duration T0 seconds. A typical value for P0 is 10.
Therefore if the user desires a 1 minute production,
20 pictures need to be selected, according to Equation
3. 



Now, according to step 504, N video files and Np
picture files are selected from the video and picture
file lists respectively. For the very first production
of a session, the video and picture files must be
selected from the top of the sorted file lists
resulting from step 502. For every subsequent
production made with a request to change the input
media files, the next Ny video files and Np picture
files are selected from theirrespective lists. Upon
reaching the end of either list, the method cycles
back to their beginnings and continues to select
files. [ss3] The number of music files N M selected in
step 505 is such that the total media duration of the
music files is at least as long as the desired output
production duration. The scheme for selecting music
files from the music file list given NM is the same as
for selecting video and picture files given Nv and Np
respectively. Thus, at the end of the procedure
outlined in Figure 5, we have a set of video, picture
and music files to use as input media to create the
output production. Any combination of input media may
be used to create the output production. For example,
a production can b e made purely out of picture files
and music, purely with video files and music or with
video files, picture files and music. hi addition to
inferring grouping of media files based on folder
structure information, an embodiment could let the
user customize the selected media by creating
additional folder structures. These folder structures
in effect establish associations between a group of
media files so that only the video and picture files
in the same association group as a selected music file
are considered for selection as part of input media.
Similarly, an embodiment can select music files from
the association groups of the selected video and
picture files, hi filing systems with support for
links, the user can create a folder to represent such
a group and place links to the original media files
that are to be grouped inside this folder. For
example, a user might wish to select "ragtime" music
whenever video and pictures of her child are selected
for making productions. She creates such an
association by creating a new folder called
"Kiddies_play_ragtime" and places links to several
music files containing, for example, Joplin melodies.
She further places links to all video and picture
files featuring her kid inside this folder. She then
selects this (or a containing) folder as one of the
"root folders" as part of the production criteria of
the embodiment. The very next production created by
the system will select from the files referred to by
the contents of the newly created folder because the
contents of this folder will appear at the head of the
list of score-sorted media files. It may not always
desirable to mix such a manual association scheme with
the automatic scoring method. Therefore a preferred
embodiment should allow the user to disable the
automatic scoring part and purely use the manually
created folderorganizations to select from among
groups of media files. If the user has specified more
than one such group folder, then the embodiment can
select a different group automatically each time it
creates a production. [SS4] Style application or
"construction" The next general step in the method is
that at 104 in Figure 1 or applying the style. This is
also referred to as construction. With input media
files selected, the style can now be applied on the
input data to create the output production. Typically,
what is created by the process of applying the
selected style is not a production itself, but merely
a complete description of the production in terms of
the input media -a complete independent set of
instructions on how to transform the input media into
the output 



production. Such a description is known in the field
as an Edit Decision List or EDL. The IAMTimeline
structure part of Microsoft's DirectShow Editing
Services framework is an example of an EDL. This
invention makes use of the technique of applying a
style called "construction" as described in
International Publication No. WO2002/052565. For the
case where applying the style results in an EDL, a
subsystem known in the field as a "Renderer" is called
upon to perform the instructions encoded in the EDL
and edit the input media into the indicated output
production by applying editing [sssjsteps including
one or more of the following: selecting portions from
the input media; resequencing selected portions;
combining selected portions; and applying
transformations to portions of the input media such as
transitions and effects well known in the art. The
result of applying the transformation on the input
media files, whether expressed via the medium of an
EDL or not, is one of the following: a) the results of
the transformations are displayed to the user as they
are being performed - in "realtime". This is the
"player" mode of operation shown at step 105 in Figure
1; orb) the result of the transformations is encoded
using video encoding technology such as Windows Media
Encoder or MPEG4 and the result stored to a file on
the target device or transmitted via a network
connection. The arrangement described in International
Publication No. WO2002/052565 analyses one or more of
the selected input media files to generate
descriptors. These descriptors are then intelligently
used to create a coherent production in which the
visuals are appropriately synchronized to the music
and respond to variations therein, the specific nature
of these variations being dictated by the selected
style. The process of analysis to extract descriptors
for the input media files is in general very time
consuming. Since the express purpose of the present
embodiment is to provide instant gratification to the
user, it may not be possible to quickly analyse all
the selected input media files within the time limit
set in step 203. Therefore one technique employed by a
preferred embodiment is to perform partial analysis on
the input media. Only as much of the input media will
be analysed as is required to make a production of the
desired output duration. For video files, only a total
duration of T x V (meaning of terms as in Equation 2)
may be analysed even though the sum of the durations
of all the selected video files may far exceed this
figure. Any remaining portions can be analysed when
the next production is created. Where there are even
tighter constraints, such as extremely slow hardware,
where even partial video analysis will cause
intolerable delays for the user, video analysis is to
be completely omitted and the input video files should
be used without the descriptor data. One method to
implement this which we disclose here is to
algorithmically generate "mock descriptors" for the
input video files and use them instead of the real
descriptors extracted by analysis. The procedure for
applying the style (or "construction") thereafter
remains the same as the case where the video files are
analysed in full. This is an acceptable option for
handling input video files and pictures, but will not
generally be satisfactory for music files because one
of the key aspects of the output production that makes
it visually appealing to the user is the
synchronization of the edits and effects in the output
to events in the music. Thankfully, analysis of music
files is often fast enough to be possible to perform
on even modest hardware within reasonable time 



constraints. Therefore in the preferred embodiment of
the invention, analysis of the input music is always
performed.Using mock descriptors for input video files
will occasionally cause noticeable "editing errors"
such as "jump cuts" and "straddled shot boundaries". A
jump cut is a sudden transition from a portion of the
input video to a different portion of the input video
the beginning of which is nearly, but not exactly the
same as the ending of the first portion. This results
in a noticeable jump in the output production. A
"straddled shot boundary" is a shot boundary that
occurs somewhere in the middle of a portion of input
video that is used in one piece in the output
production. Both these effects are aesthetically
undesirable. International Publication No.
WO2002/052565 discloses explicit steps to take to
reduce or eliminate the occurrence of these editing
errors. The present embodiment relies on the user
being a bit more forgiving of these editing errors
than is assumed in International Publication No.
WO2002/052565 in order to get the desired speed of
production by compromising video analysis. The present
embodiment retains the music analysis step which is
sufficient to create engaging productions in spite of
these errors. Rendering to the target device The
specification of the target device in step 203 imposes
constraints on the format of data that must be
generated in the rendering step 105. Step 203 is
either taken to directly imply the format in which the
output production must be created, or is assumed to
have obtained the information from the user by means
of preference data. If the target device is a computer
display, a resolution of 640x480 pixels and a frame
rate of 30 frames per second with RGB colour data may
be appropriate. On the other hand, if the target
device is a video capable portable device with a
miniature display, the suitable dimensions might be
176x144 pixels and a frame rate of 10 frames per
second, with the data encoded into a 3GP file in order
to conserve storage on the device. If the target
device is located remotely (such as a storage) and is
accessed and shared via a network such as the
internet, the typical data rate at which other users
will access the production will need to be taken into
account in deciding the output format. It this
embodiment, it is intended to enable the fully
automatic creation of stylized audio-visual
productions. However, this embodiment can be extended
and modified inmany ways all towards the goal of
automatically creating AV productions. Alternative
embodiments are now described below. Extensions to
Production Criteria The set of data provided as
production criteria as described above in relation to
the first embodiment can be extended to include
several other types of data which further define
characteristics of the output production that are
important to the user. "Event information" may be
specified as part of the production criteria. Examples
of events are: group events such as New year,
Christmas, Hanukkah, Chinese new year, Deepavali and
Ramzan; group events such as company anniversaries,
shopping offer seasons and happy hours in pubs;
personal events such as births, birthdays, weddings,
wedding anniversaries, graduation parties, party times
in restaurants and places of entertainment, and so on.
Typically, recurring events such as birthdays occur
once every year according to some calendar. For some
special groups, monthly events may also be
significant, such as the day of the full moon. The
members of a company, for instance, might meet once
every three months. Event information is therefore
expected to include a date or time interval as well as
the recurrence pattern of the event if any. Event 



information can also be derived from the date on which
the production is being made. For example, the fact
that a production is being made on or close to a
user's wedding anniversary can be used to infer that
the user would prefer to watch productions related to
his or her wedding and other anniversaries. The term
"event information" can also be used to include
information about the location of occurrence of one or
more events. In this sense, both "time" and "space"
information are included as event information. For
example, "my vacation to hawaii" may refer to the time
interval for which the user was present in Hawaii, and
the location information about Hawaii. Alternative
embodiments may use such event information specified
as part of production criteria in the steps of
selecting a style at step 102 and selecting input
media files 103 as described in the sections below.
Style selectionThe term "style meta information" is
used to denote data describing various characteristics
of a style. Such data can often be derived from the
style itself such as the average cutting speed,
preferred music tempo, how responsive the style is to
the dynamics in the music, etc. Such data can be
supplemented by, for instance, event information which
provides the contexts in which it is preferred to use
the style. For example, a few styles may be created
especially for use in making productions with input
media recorded at weddings or wedding anniversary
parties. That would then constitute the meta
information for those styles. Some other styles may be
created to emulate the look and feel of old film - for
example, the "Classic Sepia" style referred to above
in relation to the first embodiment. The meta
information for such a style would then include the
period (such as 1920-1930) that the style is trying to
emulate. An embodiment of the invention may associate
style meta information with each style for the purpose
of automatically creating context relevant
productions. The automatic style selection step in
such an embodiment can then be augmented with
techniques to preferentially select from among the
totality of styles by matching each style's meta
information with relevant contextual information
specified as production criteria. Styles whose meta
information better match the production criteria could
be given higher scores that translate into a higher
probability of such styles being selected, in
comparison to others whose meta information do not
match as well. For instance, a set of styles may be
intended for Christmas and this information would then
constitute the style meta information. If the event
information in the production criteria is also about
Christmas, then these Christmas styles yield a match.
Such event information can be derived from the date
and time at which the production is made. If the date
is on or shortly before or after December the 25th, it
can be inferred that Christmas related productions
will be better appreciated by the user. This
information can then be included as part of the
production criteria. One preferred embodiment is one
in which the meta information for each style specifies
one or more music files that are intended for use by
the style. In such a case, selecting a particular
style by any method should also result in selecting
one or more of the associated music files as input
music for the production. This embodiment is desirable
if the user is not likely to have much music on the
device under consideration, such as a video-capable
smart phone or PDA.Selection of input media files
Users create folders on their filing systems to
organize the data as they see fit. Therefore 



they usually inject some order to the media files they
own when they organize them into folders, hi
particular, they may use a recognizable naming
convention for folder names such as
"GrandCanyon_01_2004", "Paris_May-2004", "2003_Rome",
and so on. It is highly likely then that media files
under such folders relate to the events they describe
and would constitute a coherent set of input media
files suitable for making interesting productions.
Similarly, music management software such as Apple
iTunes store music files in a hierarchical fashion
such as artist - album - title. In this case too the
grouping under the folder implies some similarities in
properties of the files. Embodiments may make use of
such implied order in folder organization of media
files in order to select groups of media files for use
in making productions. In other embodiments, the
method for selecting input media files described in
the preferred embodiment can be extended to include
information other than just folder information
available with the file system. The score-based
selection mechanism can be extended in the following
manner to include such additional information. For
example, event information may be available that
indicates that a wedding anniversary production,
birthday production or Christmas production is
desired. The production criteria can be matched
against the metadata available for each media file in
order to derive a score for each file such that higher
values of the score indicate greater desirability of
the media. Such a score can be combined with other
scores such as those in Fig 7. to get a net score for
each media file in a step similar to 705. Sorting the
available media files in the descending order of the
net score thus computed will yield a list of media
files where the most desirable media files will appear
near the head of the list. A subset of media files can
then be selected as input media files from this list
starting from the head. Kinds of metadata associated
with music files that are interesting for the purpose
of input music selection include the following a)
Period of the music, such as 1950's jazz. If the meta
information of the selected style indicates that it is
trying to emulate the 1950's television look, then
music files whosemetadata indicates the 1950s can be
given higher scores than those that have evolved more
recently. b) Tempo of the music. This might be
obtained by analyzing the music file using digital
signal processing techniques, or from imported
descriptors such as the MIDI file that was created as
part of the music creation process. Style meta
information may indicate preference for a fast tempo
of, say, 150 beats per minute. This can be matched
against the music tempo (extracted or imported) to
give preference to fast paced music in the file
selection step. c) "Drive" of the music. An
approximation to the drive of a piece of music can be
derived using signal processing techniques during the
analysis step. Typical indicators for the "drive" are
loudness, intensity of spectral variations and
spectral width of the sounds in the music. An
embodiment can then use such a drive level included in
style meta information to select music files with
appropriate drive as extracted by analysis. If a
style's meta information indicates a preference for
high drive music, then music files with higher average
drive descriptor values can be given higher scores so
that they are preferred over others that don't have
the desired drive levels. d) The time at which it is
most appropriate to use the music file. For example, A
set of music files might be marked as "Christmas
carols". This information may also be 



available as part of the "genre" descriptor available
in the ED3 tags of typical MP3 encoded music files.
Production criteria may indicate that the user desires
to make productions for Christmas. Such information
can be inferred if the user is using the embodiment on
or shortly before or after December the 25th of any
year. Christmas carols can then be given higher scores
than files containing Tibetan chants, for instance. e)
File system information such as creation date and last
use date. If the user has just transferred a set of
music files on to the filing system or played a set of
files recently before using the embodiment to make an
AV production, it is likely that the user would want
these recent music files to be used to make the
production. These files can then be scored higher
based on how recently they were created or use time
stamps.f) The geographical location to which the kind
of music in the file belongs. The geographical
location can sometimes be inferred from the genre. For
example, if a music file contains Kabuki music, then
the relevant geographical location is the region of
Japan. If the user has recently transferred video and
pictures from a Japan vacation trip and this
information is available as part of production
criteria, then an embodiment can give the music files
which can be inferred to location match Japan higher
scores than others which do not. g) Rating information
set as part of an external application or device such
as a music player. Files rated higher by the user
should typically be assigned higher scores for input
music selection. h) Usage statistics such as the
number of times a particular file used. An embodiment
can drive the user to explore files in his or her
music collection that are rarely listened to by giving
lower scores to files that have been listened to more
often and higher scores to files that have hardly or
never been listened to. Similarly, metadata associated
with video files that are interesting for the purpose
of video and picture file selection include the
following. a) Patterns in the naming of a file or a
group of files. An embodiment can choose to treat a
set of video or picture files with similar file names
as a group when selecting input media files. Usually,
similar names given by the user indicate that the
files have some association between them. String
comparison methods well known in the art can be used
to detect such file groupings. b) File system
information such as creation date and last use date.
Use of the creation date and the last use date is
covered in the description of the preferred
embodiment. c) Availability information. A set of
files can become available to an embodiment by the
result of an action by the user. For example, the user
may "dock" a PDA to a computer executing an
embodiment, thereby making all the files stored on the
PDA accessible to the embodiment. The time at which
the PDA has been made available to the embodiment for
use in productions can then be used to influence the
selection ofinput media files by appropriately adding
scores to the files made available. For example,
docking a PDA with video and picture files can be
interpreted to mean that the newly available files
must now be used to make productions. An embodiment
can then automatically include the media files just
made available in subsequent productions. d) The date
and time at which the media file's contents were
captured by a recording device. The recording time
stamp of video and picture files can be used simply to
select the latest recordings - in lieu of the creation
time stamp obtained from the file system.
Alternatively, they can be used in a more
sophisticated way. It can be inferred as part of
setting production criteria that if the production is
being made on the user's wedding 



anniversary, then it is likely that the user would
prefer that video shot during his or her wedding
anniversaries are used in the production. The capture
time stamps of video and picture files can be used to
give files captured on the user's wedding
anniversaries higher scores than other files, so that
they get selected first. e) The geographical location
where the video or picture file was recorded. This
information might be available from GPS
instrumentation that may be part of the camera
apparatus that captured the media and can subsequently
be imported for use in the input media selection step.
Geographical information available as part of
production criteria or as part of style meta
information can be used to give media files with
matching location descriptors higher scores than those
that don't. For example, if the user has selected a
"Tea ceremony" style that has style meta information
declaring it related to Japan, then media files with
imported location descriptors that match the
coordinate region of Japan can be given higher scores
for input media selection than other media files. f )
The device on which the media was captured and the
format of the media. An embodiment can use the target
device information specified as part of production
criteria to give higher scores to those video and
picture files which were either captured on devices
that match the target device or have a format
(resolution, frame rate, data rate, etc.) that is
suitable for the target device. This ensures, for
example, that relatively poor quality video material
captured on a camera phone is not used to create a
HDTV (High Definition Television) quality production
for which high resolution and high frame rate input
media would be most appropriate. Additionally, the
format informationcan also be used to select a group
of files with similar formats. This will ensure that
low resolution input media is not mixed with high
resolution media in the output production since that
will be unacceptable for aesthetic reasons. If so
desired, the user can be presented with an interface
to select a combination of format and quality
information, which can be used in an appropriate
embodiment to select suitable input media files. f)
Usage statistics such as the number of times a media
file was used to make productions. Such statistics can
be highly multidimensional. For example, the usage
count can be collected on a per-style basis. Usage
counts can be used to assign lower scores to media
files that have been used more than others. This
ensures that the user doesn't keep seeing the same
material over and over again in the created
productions. La general, the steps of : a) deriving a
score for each media file and folder from any new
information available as production criteria or style
meta information; b) including the score in the
computation of the net score in a step similar to 706;
and c) ordering the list of media files and folders in
descending order of their net scores (similar to 707)
constitute a method to incorporate such production
criteria during input media selection at 103. If media
descriptors are available as a result of extensive
media logging in step 501, they can also be used to
influence the selection of input media files by
extending the scoring scheme in the manner described
above. It is also possible in an embodiment to select
a set of media files using information obtained in the
media logging step and some other techniques known in
the art. These techniques include the following. a)
Multi-dimensional clustering: hi a typical clustering
scheme, the descriptors are 



organized into a multi-dimensional space with an
established distance measure between any two points in
the space. Each media file is then represented by a
point in this space.Clusters are determined by
grouping together points that are close to each other
according to the distance measure. Files which are
determined to constitute a cluster are selected in
groups and files determined to be "far away" from each
other are not used together in a single production. An
example of a multi-dimensional descriptor space is a
three-dimensional space where one coordinate is the
recording date and the other two coordinates are the
latitude and longitude of the geographical position of
the recording event. Clustering in this
three-dimensional space will yield files that relate
to significant recorded events. Techniques for
clustering such as vector quantization are well known
in the art. b) Sorting: Simple sorting techniques for
sorting media files according to, for example, the
alphabetical order of the file names can yield groups
of related files. For example, Canon still cameras
name the pictures they capture with a "DSC" prefix
followed by a digit sequence. Therefore photos shot on
the Canon camera will clump together in the sorting
operation. Embodiments can sort according to time
stamps, zoom factors, etc. to get other orderings of
the media files. c) Feedback: The results of each
media file selection step can be summarized and fed
back as input to selection steps for subsequent
productions. d) Search algorithms: The information
collected in the media logging step can be considered
to be a "database" according to conventional
information processing terminology. One of several
possible database searching operations can be used in
an embodiment to select a subset of media files from
the totality of available media files. It is most
desirable if the search criterion can be automatically
determined or else specified by the user as part of a
set of preferences included as part of production
criteria. It is best if the user is not asked to set
such search criteria repeatedly for each production.
Means to specify and methods to perform such searches
are well known to those skilled in database
technology. Variations in analysis of media files
Alternative embodiments of the system are envisaged in
order to tackle the problem of the time consuming
nature of analyzing media files to extract descriptors
using signal processing techniques.One alternative
embodiment can selectively analyze files by first
estimating the time it will take to analyze a given
media file on a given hardware. Such an estimate can
be arrived at by using the speed with which the
analysis is known to progress on the given hardware. A
preferred way to estimate analysis time is to
extrapolate from a measurement of the time it takes to
analyze a small portion of the file. The embodiment
can choose not to analyze the file if it is determined
that it will take unacceptably long to analyze it and
choose to create mock descriptors instead. hi an
embodiment that estimates analysis times for media
files, it is desirable that for the very first
production of a session only those media files are
used for which analysis can be performed in the least
possible time. For subsequent productions, media files
that take longer to analyze can be accommodated. An
embodiment can include partial analysis of media files
so that the analysis operation can be completed within
a time set as part of production criteria. The
possibility and usefulness of such a partial analysis
can be determined by prior estimation. The partial
analysis results can subsequently be completed over a
few productions. 



Yet another embodiment may implement a background
analysis method where analysis of media files happens
in the background while productions are being created
in the foreground. This usually requires relatively
fast hardware that supports such multi tasking, but is
useful to perform if possible. Eventually, all the
available media files will be analyzed and a rich set
of descriptors will be available for use in input
media selection and creation of the productions. The
background analysis can be continued even after
production has been stopped by the user. A preferable
implementation of background analysis is one whereby
the rate at which the background analysis is performed
is varied according to the availability of processor
time. That is, background analysis will be performed
at M l processor speed once the user has stopped using
the device and will slow down to accommodate any other
task that the user may be performing. By this method,
the user will feel that the computer or portable
device is responsive at all times. Most operating
systems such as Microsoft Windows and various UNIXes
provide ways to detect idle time of the processor,
which can be used in the implementation of the said
embodiment.Methods with reordered steps In another
alternative embodiment, it is envisaged that at least
certain of the steps of the first embodiment described
above be re-ordered. Specifically, exchanging the
steps of style selection 102 and input media selection
103 will yield an embodiment that does not differ
significantly from the preferred embodiment in terms
of function . The only aspects of the method that are
altered are for those extensions wherein information
about the selected style is used in the selection
input media files. In an embodiment in which the steps
102 and 103 are reversed, the selected style cannot
influence the input media selection step any more.
However, it is now possible to use metadata of the
selected input media files to give preference to a set
of styles in the style selection step. For example, if
all the capture dates of the selected input media
happen to fall near Christmas, then this fact can be
used to select styles intended for use during the
Christmas season. As another example, the descriptors
of the selected input media files can be used to
determine whether there are many human faces in them.
If so, styles which highlight human faces can be
selected preferentially over those that don't.
Continuous player embodiment In another embodiment,
the step 105 of rendering the output production to the
target can be followed by automatically restarting the
whole method again to create a new production, unless
terminated by the user. Such a method enables the
creation of a "stylized video player" that can
function without any user intervention and illustrated
in Figure 8. Figure 8 describes the looping back as
taking place to the step of style selection at 102.
That is not always necessary and all the embodiments
in which the loop back occurs to any of the steps 102,
103, 104 are useful and interesting. Yet another
embodiment can also take instruction from the user, in
the form of a preference, on the step to which the
method must be restarted in each iteration. Looping
back to 102 may result in a different style being used
every time a production is created. Looping back to
103 will cause the same style to be used, but
different media files may be selected for each
production. Looping back to 104 will neither change
the style nor change the input media, but will simply
create a different production using the same style and
input media as determined in the first iteration. In
this case, randomness inimplementation of step 104 may
be used to inject some variety into the series of
output productions. 



In some extreme cases, it may be useful to loop back
the continuous player to the step 101 for setting
production criteria. For example, if an embodiment is
capable of determining whether a user likes a
particular production, this information can be used to
fine tune the previously set production criteria in
order to generate more productions that are in tune to
the user's liking. The possibility of looping back to
step 105 is least appealing as it will result in the
same production being rendered again and again.
Looping back to 104 is preferable to this. Yet another
continuous player embodiment may interchange the steps
102 and 103 as described above in relation to the
alternative embodiment with certain re-ordered steps.
One application of the continuous player embodiments
is for use in a "multimedia kiosk" or a living room
device such as gaming consoles, media players,
multimedia storage devices, computers such as those
based on Windows Media Center Edition operating
system. Such a kiosk runs for extended periods of time
unattended. Therefore it will make it interesting to
the user or passers by if the kiosk continuously
creates interesting AV productions and plays them on
its display. Attracted users can then add their own
media files into the mix if they wish to do so. The
embodiment used in the kiosk may also dynamically
change the loop back scheme. For example, the kiosk
may be configured to change the input media selection
once for every 5 productions or when a user adds new
media and change the style once for every 12
productions. Such a kiosk may also derive rating
information for a style based on, for instance, how
frequently users are attracted to the kiosk when a
production in that style is playing. This rating
information can then be used to influence the style
selection step 102. All these variations make use of
the primary sequence of steps shown in Fig 1. (or with
steps 102 and 103 interchanged) in order to create AV
productions. For an embodiment engaging in continuous
production, it is desirable to introduce some random
variations from one production to the next. One such
variation is alternately increasing and decreasing the
relative volume level of the sync sound of the input
video (the sound recorded along with the video) with
respect to that of the music file increating the sound
track of the production. Another kind of variation is
the sequence in which the selected input media files
are used in the production. They may be used in the
sequence of their capture times for one production and
in the next they can be shuffled around with the
pictures. A continuous player embodiment can be
configured by a user for being presented as a "screen
saver". In such a case, the process of creating AV
productions for full screen display is started every
time the display of the user's computer or portable
device such as camera phone or PDA, is set to idle. In
such a case, the embodiment will preferably play only
the selected music without mixing in any sync-sound
associated with the video. Also, the volume of the
played music would be set low enough or to mute so
that it would not affect other people who might be
sharing the environment. Variations in the rendering
step In the preferred embodiment, the target device
specified in step 203 is used to infer the output
format of the rendering step 105. However, all the
input media files that have been used in the
production could have been imported from a connected
device such as PDA or camera phone. In such a case, it
is desirable for an embodiment to adjust the output
format to match the quality level at which all input
media files can be acceptably viewed. For example, if
the input video files consist of video files with
sizes 176x144 as 



well as 160x120, the output format can be set to
176x144. In another embodiment, the input media
selection step can aid in ensuring that the output
production does not use material with widely varying
playback quality by selecting only files with similar
playback qualities. For the case where the user has
connected a device such as a PDA or camera phone by
docking and media files on the connected device have
been used to make a production, an embodiment may
automatically infer the target device to be the
connected device and transfer the productions to its
storage with little or no user indication. Streaming
input video Input media to an embodiment may be
presented as a stream of digital video data. Such a
stream can come from a source such as a television
broadcast and can be analyzed in real time if
possible. In this case, instead of searching for video
files, an embodimentcan search the incoming video
stream for portions that match the production
criteria. The found media can subsequently be used to
create productions according to the rest of the steps
of the invention. For example, the user might have
indicated a preference for nature shows as part of the
production criteria and provided a television
broadcast stream. In conjunction with show timings for
the broadcast stream (possibly available from an
external source such as one on the internet), it is
then possible to derive the times of portions of the
incoming video stream that the user is likely to be
interested in. The incoming stream can then be stored
at these determined times and the stored video files
can be used to create productions that summarize the
contents to the user in an appealing manner at a time
convenient to the user. Embedding in music players An
embodiment of the method may be embedded in the
context of a music player application such as
iTunes(tm) and Windows Media Player(tm). The player
can also be part of a portable device such as a smart
phone. This embodiment can use information about the
currently playing music file in order to automatically
perform the steps of selecting a style, selecting
input media files and applying the style to
automatically create interesting productions
appropriate for the music selected by the user for
playback. Such productions would be highly personal to
the user since the user's own video and pictures will
be made use of in the shown productions in a highly
stylized manner. Such a music player focused
embodiment may be presented as a stand-alone
application or as a "visualizer plugin" for other
music player applications. The appearance and
behaviour of one preferred form of a graphical user
interface as implemented by a computer and for use as
a user interface for the methods that embody this
invention and described above is shown in Figs 10 and
11 and now described. It is to be emphasized that the
interface of Figures 10 and 11 is only to illustrate
how a user might use an embodiment of this invention.
A person skilled in the art can implement a variety of
interfaces to a system which implements an embodiment
of this invention. 1001 is a means to display the
output production to the user. After the completion of
step 105, the output production will, in a preferred
embodiment, begin playing automatically in this
display area. While a production is being played, an
embodimentmay create another production in the
background which will then begin playing as soon as
the currently playing production completes. Figure 10
shows at 1006 a means for the user to specify
production criteria. In a preferred embodiment, all
the production criteria would have default values and
the user 



is not forced to set them explicitly. By pressing this
button, the user is taken temporarily to another
interface such as shown in Figure 11 for this purpose,
hi the interface of Figure 11, the user is provided
with means 1101 to set the output duration and the
video 1102, picture 1103 and music 1104 folders from
which media files of the respective types are to be
selected. The other production criteria such as the
target device and maximum execution time are assumed
to be implicit for the embodiment with this interface.
The interface includes at 1002 a means to present the
list of available styles such as 1003 and 1004 to the
user. In the illustration, each style in the area 1002
is represented by both a small image - the "style
icon" - shown as a rectangle in 1003 and 1004, as well
as the style name, hi a preferred embodiment, the user
is allowed to override the automatically selected
style, hi such a case, the user will use this means to
specify which style to use in the next production, hi
the example shown in Figure 10, 1004 is the currently
selected style, since it is highlighted when compared
to the other styles. The buttons 1005 are intended for
the user to "scroll" to view the other available
styles if the number of style available exceeds the
number that can be displayed in the finite display
area available for the part of the interface shown at
1002. The buttons 1007, 1008 and 1009 are provided as
means for the user to initiate the creation of a
production different from the one currently playing.
1009 is used to start the creation of another
production without changing either the input media
selection or the currently selected style. 1007 is
used to start the creation of another production in
which the input media selection step 103 is performed
again, without changing the currently selected style.
1008 is used to start the creation of another
production by changing the currently selected style
according to one of the several discussed methods of
automatic style selection in step 102, without
changing the input media selection.CLAIMS 1.A method
of automatically editing at least visual media
recordings to produce a media production using
computer processing means, the method including the
steps of: a) setting production criteria, the
production criteria including criteria indicative of
at least one of: a location in which a collection of
discrete media recordings, including at least discrete
visual media recordings, is stored so as to be
accessible by the computer processing means and from
which recordings are to be selected, a preferred
duration of the media production, and the type of
device on which the media production is to be played;
b) automatically selecting ones of the discrete media
recordings, including at least ones of the discrete
visual media recordings, from the or another
collection thereof based on attributes of the
recordings or of groups of the recordings. c)
producing editing instructions indicative of how the
selected recordings are to be operated on by the or
other computer processing means to produce a media
production that satisfies the production criteria. 2.
A method according to claim 1, wherein the collection
of discrete media recordings includes discrete audio
recordings and step (b) includes selecting ones
thereof based on attributes of the recordings or of
groups of the recordings. 3. A method according to
claim 1 or claim 2, wherein each recording has
attributes associated therewith indicating at least
one of: the time of recording, the geographical
location of recording, the subject of the recording,
the title of the recording, the time the 



recording was last accessed by a user, and the
frequency of access by the user. 4.A method according
to any preceding claim, wherein groups of recordings
each have attributes associated therewith indicating
when one or more of the recordings in that group was
accessed, recorded and/or modified, and/or indicating
the subject and/or title of one or more of the
recordings in that group.5. A method according to any
preceding claim, wherein one or more group is a group
of recordings that is located together in a folder or
directory organised under a computer filing system and
wherein the attributes of each such group of
recordings indicate when the folder or directory
containing the group was accessed, created, modified;
and/or indicate the level of that folder or directory
in a hierarchy of such folders and/or directories;
and/or indicate the title of the folder or directory
containing the recordings in that group. 6. A method
according to any preceding claim, wherein step (b)
includes selecting discrete ones of the media
recordings based on similarity between at least a
respective corresponding attribute of each recording.
7. A method according to any preceding claim, wherein
step (b) includes selecting groups of the recordings
based on similarity between at least a respective
corresponding attribute of each group. 8. A method
according to any preceding claim, wherein step (b)
includes scoring groups based on their attributes and
selecting groups that have similar scores. 9. A method
according to any preceding claim, wherein step (b)
includes ranking groups in order based on a first
corresponding attribute and selecting juxtaposed ones
of the groups when so ranked. 10. A method according
to any preceding claim, wherein step (b) includes
ranking groups in order based on a first corresponding
attribute and awarding each ranked group a first score
indicative of its rank. 11. A method according to
claim 9, wherein step (b) includes subsequently
ranking groups in order based on a second
corresponding attribute and awarding each group a
second score indicative of its rank based on that
second attribute. 12. A method according to claim 10,
wherein step (b) includes using the first and second
scores to arrive at an overall ranking based on at
least both the first and secondattributes, and
includes selecting one or more groups based on its
position in that overall ranking. 13. A method
according to any preceding claim, wherein each group
is a group of one recording. 14. A method according to
any preceding claim, wherein step (b) includes
selecting ones of the discrete media recordings in the
collection, or groups thereof, on the basis that each
recording or group has a respective and corresponding
attribute that includes common information. 15. A
method according to claim 14, wherein the common
information includes at least one of: a number, word,
part of a word, and a plurality of words. 16. A method
according to claim 14 or 15, wherein the common
information is contained in a title of the recording
or group. 17. A method according to any preceding
claim, wherein at least one of the visual recordings
is a recording of a single still image, such as a
photograph. 18. A method according to any preceding
claim, wherein the location in which the collection of
discrete media recordings is stored is within a filing
system organised 



under a computer operating system. 19. A method
according to any preceding claim, wherein one or more
of the media recordings are stored in one or more
directories or folders in a filing system organised
under a computer operating system. 20. A method
according to claim 19, wherein each discrete media
recording is a respective file in such a directory or
folder. 21. A method according to claim 20, wherein
the production criteria set in step (a) includes
specifying at least one directory or folder, the
contents of which are to constitute the collection.22.
A method according to claim 21, wherein specifying at
least one directory or folder results in any
sub-directory or sub-folder contained therein also
being specified, such that the contents of the or each
sub-directory or sub-folder additionally forms or form
part of the collection. 23. A method according to any
preceding claim, wherein where the location includes a
reference to one or more media recordings that are
stored elsewhere, but accessible by the computer
processing means, that or those recordings are
considered as if they were in the location. 24. A
method according to claim 23, wherein the references
are links in a filing system organised under a
computer operating system. 25. A method according to
claim 23 or claim 24, wherein the references are in
the form ofaplaylist. 26. A method according to any
preceding claim, wherein the production criteria in
step (a) includes specifying at least one playlist
that is accessible by the computer processing means.
27. A method according to any preceding claim, wherein
the production criteria in step (a) includes
specifying at least one website at which at least part
of the collection of media recordings is located. 28.
A method according to any preceding claim, wherein
step (a) includes setting a production criterion
indicative of a supply of media recordings information
from which information indicative or one or more media
recordings is supplied. 29. A method according to
claim 28, wherein the or each supply may include one
or more media streams.30. A method according to any
preceding claim, wherein the at least some of media
recordings are files organised under a computer
operating system and wherein the attributes include
pre-existing information normally assigned by the
operating system to such files or to a folder or
directory in which the files are stored. 31.A method
according to any preceding claim, wherein the
attributes for one or more recording include
information assigned to that or those recordings by a
user. 32. A method according to any preceding claim,
wherein the attributes for one or more recording
include information that rates the user's preference
for the or each recording to which the attributes
relate. 33. A method according to any preceding claim,
wherein step (b) includes the step of producing a list
of discrete media recordings and includes entering in
that list one or more of the attributes of each media
recording. 34. A method according to any preceding
claim, wherein the method includes the step of
assigning one or more attributes to one or more of the
discrete media recordings in the collection. 



35. A method according to claim 34, wherein the method
includes analysing one or more media recordings in
order to generate content information indicative of
the content of at least part of that recording, the
content information then being assigned to the
respective recording as an attribute for use in the
selecting of step (b). 36. A method according to any
preceding claim, wherein the production criteria set
in step (a) includes a criterion indicative of the
time that should be spent in carrying out the method
or in carrying out one or more of the steps thereof.
37. A method according to claim 36, when dependent on
claim 35, wherein the criterion specified in claim 36
determines the time that should be spent in analysing
the media recordings in order to generate the content
information and/or the list of media recordings.38. A
method according to any preceding claim, wherein the
method includes the step of generating an estimate of
how long it would take to analyse one or more of the
media recordings so as to produce content information
therefor, and optionally includes including
information indicative of this estimated analysis time
in an attribute assigned to the or each respective
recording. 39. A method according to claim 38, wherein
the method includes the subsequent step of using the
information indicative of the estimated analysis time
in step (b) to select media recordings that can be
analysed in a time specified in the production
criteria of step (a). 40. A method according to any
one of claims 35, and claims 36 to 39 when dependent
on claim 35, wherein the production criteria in step
(a) includes an additional criterion indicative of the
time that should be spent in analysing in step (b) so
as to produce the content information. 41. A method
according to claim 35, and any one of claims 36 to 40
when dependent on claim 33, wherein recordings that
can be analysed more quickly selected for a first
media production produced by a first performance of
the method by the computer processing means. 42. A
method according to any one of claims 36, and claims
37 to 42 when dependent on claim 36, wherein the
method includes the step of performing background
analysis of one or more media recordings so as to
produce content information therefor or to generate an
estimate of how long it would take to perform analysis
to produce content information therefor, this step
being performed substantially in parallel to one or
more of the other steps and/or when one, more or all
of those other steps are not being performed. 43. A
method according to any preceding claim when including
the features of claim 28 and/or claim 29, wherein the
method includes the stop of analysing some or all of
the supply of media recordings as the or each supply
is received.44. A method according to claim 43,
wherein the method includes analysing one or more
media streams in real time. 45. A method according to
claim 44, wherein the method carries out the
subsequent steps thereof to produce also and/or play
the production in real time 46. A method according to
any preceding claim, wherein the attributes include
usercreated links between certain of the discrete
media recordings in the collection thereof. 47. A
method according to claim 46, wherein the method
includes the step of a user creating such links. 48. A
method according to claim 46 or 47, wherein in step
(b), selecting one recording 



that includes such a link to another recording then
results in additionally selecting that other
recording. 49. A method according to any preceding
claim, wherein the method includes the step of
recording that one or more media recordings has or
have been selected in one iteration of the method,
such that it or they can be omitted from the or a
subsequent iteration of the method. 50. A method
according to claim 49, wherein the method keeps count
of the number of times that one or more of the media
recordings is or are selected, such that it
progressively tends not to select those recordings as
their count increases. 51. A method according to any
preceding claim, wherein the method includes the step
of setting style information that determines the
editing instructions and hence the way in which the
selected media recordings are operated on in step (c)
so as to determine the way in which the selected media
recordings are presented when the production is played
back. 52. A method according to claim 51, wherein the
step of setting the style information precedes step
(b) and the style information at least partly
determines the media recordings that are selected in
step (b).53. A method according to claim 52, wherein
the style information results in media recordings
being selected that fit or in some way reflect the
style of which the style information is indicative.
54. A method according to claim 51, wherein the step
of setting the style information follows step (b) and
the style information is at least partly determined by
the media recordings that are selected in step (b).
55. A method according to claim 54, wherein the style
information is at least partly determined by at least
one of the attributes for the media recordings
selected in step (b). 56. A method according to any
one of claims 5 1 to 55, wherein the style information
is determined by a user selecting a particular style
from a list of styles and the method includes the step
of the computer processing means receiving style
information from the user. 57. A method according to
anyone or claims 5 1 to 56, wherein the style
information is determined automatically in a random
way. 58. A method according to claim 57, wherein the
style information is determined automatically such
that each iteration of the method results in a style
being set that differs from the style set in the
previous and/or the following iteration. 59. A method
according to any one of claims 5 1 to 58, wherein the
style information is determined automatically at least
partly based on the time and/or date of initiating one
or more steps of the method 60. A method according to
any preceding claim, wherein step (c) is followed by
the step of the computer processing means carrying out
the instructions produced in step (c) so as to produce
the media production.61. A method according to claim
60, wherein the media production is produced in a form
in which it can, for example, be played by display
means, and/or transmitted to other computer processing
means and/or computer storage means for storage
therein. 62. A method according to claim 61, wherein
step (c) is followed by the step of transmitting
information indicative of the media production to
other computer processing means for storage and/or
display by those other means, the transmitting being
in the form of data streaming. 



63. A method according to any one of claims 60 to 62,
wherein the step of carrying out the instructions
produced in step (c) so as to produce the media
production, is so as to produce the production in
realtime. 64. A method according to claim 63, wherein
not all of the instructions are carried out, or
wherein the instructions are produced, or wherein the
instructions are carried out, in such a way that the
production can be played in realtime. 65. A method
according to any preceding claim, wherein the method
is such that the production can be produced with no
input from the user, save as to initiate the running
of the method, the method automatically performing the
subsequent steps. 66. A method according to any
preceding claim, wherein the method is such that the
media production can be produced by the input of one
or two or three separate instructions by a user. 67. A
method according to claim 66, wherein the instruction
is, or the instructions include, specifying the
production criterion or criteria; specifying the
attribute or attributes on which the selection is to
be based; or selecting the style. 68 A method
according to any preceding claim, wherein the method
includes the step of the computer processing means
automatically downloading media recordings from an
external target device in communication therewith to
store those recordings on local storage means
accessible by the computer processing means.69. A
method according to any preceding claim, wherein the
method includes the step of the computer processing
means automatically transmitting information
indicative of the media production to an external
target devices such that the media production can be
played thereon. 70. A method according to claim 68 or
69, wherein the automatic downloading and/or
transmitting takes place automatically upon the
computer processing means and the device being brought
into communication with one another. 7 1. A method
according to any preceding claim such that it is
repeatedly performed by the computer processing means
and is interruptable by user intervention. 72. A
method according to any preceding claim, wherein the
steps of the method, apart from the playback of a
media production produced by the method, are
continuously carried out so as to at least produce the
editing instructions of step (c) for one or more media
productions whilst a media production that was
produced previously by the method is being played. 73.
Computer processing means programmed and operable to
carry out a method according to any preceding claim.
74. A computer program including code portions which
when executed by computer processing means cause those
means to carry out a method according to any preceding
claim. 75. A record carrier having information
recorded therein or thereon which is readable by
computer processing means to cause those means to
carry out a method according to any preceding claim.
76. A record carrier according to claim 75 that is an
electrical signal or a radio frequency signal. 


