
Substituted Pyrimidin-5-carboxamides 281 This
invention relates to chemical compounds, or
pharmaceutically-acceptable salts thereof. These
compounds possess human 11-b-hydroxysteroid
dehydrogenase type 1 enzyme ( 11bHSD 1) inhibitory
activity and accordingly have value in the treatment
of disease states including metabolic syndrome and are
useful in methods of treatment of a warm-blooded
animal, such as man. The invention also relates to
processes for the manufacture of said compounds, to
pharmaceutical compositions containing them and to
their use in the manufacture of medicaments to inhibit
1l bHSDl in a warm-blooded animal, such as man.
Glucocorticoids (Cortisol in man, corticosterone in
rodents) are counter regulatory hormones i.e. they
oppose the actions of insulin (Dallman MF, Strack AM,
Akana SF et al. 1993; Front Neuroendocrinol 14,
303-347). They regulate the expression of hepatic
enzymes involved in gluconeogenesis and increase
substrate supply by releasing glycerol from adipose
tissue (increased lipolysis) and amino acids from
muscle (decreased protein synthesis and increased
protein degradation). Glucocorticoids are also
important in the differentiation of pre-adipocytes
into mature adipocytes which are able to store
triglycerides (Bujalska IJ et al. 1999; Endocrinology
140, 3188-3196). This may be critical in disease
states where glucocorticoids induced by "stress" are
associated with central obesity which itself is a
strong risk factor for type 2 diabetes, hypertension
and cardiovascular disease (Bjorntorp P & Rosmond R
2000; Int. J . Obesity 24, S80-S85). It is now well
established that glucocorticoid activity is controlled
not simply by secretion of Cortisol but also at the
tissue level by intracellular interconversion of
active Cortisol and inactive cortisone by the 11-beta
hydroxysteroid dehydrogenases, 1l bHSDl (which
activates cortisone) and 11bHSD2 (which inactivates
Cortisol) (Sandeep TC & Walker BR 2001 Trends in
Endocrinol & Metab. 12, 446-453). That this mechanism
may be important in man was initially shown using
carbenoxolone (an anti-ulcer drug which inhibits both
1l bHSDl and 2) treatment which (Walker BR et al.
1995; J . Clin. Endocrinol. Metab. 80, 3155-3159)
leads to increased insulin sensitivity indicating that
1l bHSDl may well be regulating the effects of insulin
by decreasing tissue levels of active glucocorticoids
(Walker BR et al. 1995; J . Clin. Endocrinol. Metab.
80, 3155-3159).Clinically, Cushing's syndrome is
associated with Cortisol excess which in turn is
associated with glucose intolerance, central obesity
(caused by stimulation of pre-adipocyte
differentiation in this depot), dyslipidaemia and
hypertension. Cushing's syndrome shows a number of
clear parallels with metabolic syndrome. Even though
the metabolic syndrome is not generally associated
with excess circulating Cortisol levels (Jessop DS et
al. 2001; J . Clin. Endocrinol. Metab. 86, 4109-41 14)
abnormally high 1l bHSDl activity within tissues would
be expected to have the same effect. In obese men it
was shown that despite having similar or lower plasma
Cortisol levels than lean controls, 1l bHSDl activity
in subcutaneous fat was greatly enhanced (Rask E et
al. 2001; J . Clin. Endocrinol. Metab. 1418-1421).
Furthermore, the central fat, associated with the
metabolic syndrome expresses much higher levels of 1l
bHSDl activity than subcutaneous fat (Bujalska IJ et
al. 1997; Lancet 349, 1210-1213). Thus there appears
to be a link between glucocorticoids, 1l bHSDl and the
metabolic syndrome. 1l bHSDl knock-out mice show
attenuated glucocorticoid-induced activation of
gluconeogenic enzymes in response to fasting and lower
plasma glucose levels in response to stress or obesity
(Kotelevtsev Y et al. 1997; Proc. Natl. Acad. Sci USA
94, 14924-14929) indicating the utility of inhibition
of 1l bHSDl in lowering of plasma glucose and hepatic
glucose output in type 2 diabetes. Furthermore, these
mice express an anti-atherogenic lipoprotein profile,
having low triglycerides, increased HDL cholesterol
and increased apo-lipoprotein AI levels. (Morton NM et
al. 2001; J . Biol. Chem. 276, 41293-41300). This
phenotype is due to an increased hepatic expression of
enzymes of fat catabolism and PPARa. Again this
indicates the utility of 1l bHSDl inhibition in
treatment of the dyslipidaemia of the metabolic
syndrome. The most convincing demonstration of a link
between the metabolic syndrome and 1l bHSDl comes from
recent studies of transgenic mice over-expressing 1l
bHSDl (Masuzaki H et al. 2001; Science 294,
2166-2170). When expressed under the control of an
adipose specific promoter, 1l bHSDl transgenic mice
have high adipose levels of corticosterone, central
obesity, insulin resistant diabetes, hyperlipidaemia
and hyperphagia. Most importantly, the increased
levels of 1l bHSDl activity in the fat of these mice
are similar to those seen in obese subjects. Hepatic
11bHSDl activity and plasma corticosterone levels were
normal, however, hepatic portal vein levels of
corticosteronewere increased 3 fold and it is thought
that this is the cause of the metabolic effects in
liver. Overall it is now clear that the complete
metabolic syndrome can be mimicked in mice simply by
overexpressing 1l bHSDl in fat alone at levels similar
to those in obese man. 1l bHSDl tissue distribution is
widespread and overlapping with that of the
glucocorticoid receptor. Thus, 1l bHSDl inhibition
could potentially oppose the effects of
glucocorticoids in a number of
physiological/pathological roles. 1l bHSDl is present
in human skeletal muscle and glucocorticoid opposition
to the anabolic effects of insulin on protein turnover
and glucose metabolism are well documented (Whorwood
CB et al. 2001; J . Clin. Endocrinol. Metab. 86,
2296-2308). Skeletal muscle must therefore be an
important target for 1l bHSDl based therapy.
Glucocorticoids also decrease insulin secretion and
this could exacerbate the effects of glucocorticoid
induced insulin resistance. Pancreatic islets express
1l bHSDl and carbenoxolone can inhibit the effects of
11-dehydocorticosterone on insulin release (Davani B
et al. 2000; J . Biol. Chem. 275, 34841-34844). Thus
in treatment of diabetes 1l bHSDl inhibitors may not
only act at the tissue level on insulin resistance but
also increase insulin secretion itself. Skeletal
development and bone function is also regulated by
glucocorticoid action. 1l bHSDl is present in human
bone osteoclasts and osteoblasts and treatment of
healthy volunteers with carbenoxolone showed a
decrease in bone resorption markers with no change in
bone formation markers (Cooper MS et al 2000; Bone 27,
375-381). Inhibition of 1l bHSDl activity in bone
could be used as a protective mechanism in treatment
of osteoporosis. Glucocorticoids may also be involved
in diseases of the eye such as glaucoma. 1l bHSDl has
been shown to affect intraocular pressure in man and
inhibition of 1l bHSDl may be expected to alleviate
the increased intraocular pressure associated with
glaucoma (Rauz S et al. 2001; Investigative
Opthalmology & Visual Science 42, 2037-2042). There
appears to be a convincing link between 11bHSDl and
the metabolic syndrome both in rodents and in humans.
Evidence suggests that a drug which specifically
inhibits 1l bHSDl in type 2 obese diabetic patients
will lower blood glucose by reducinghepatic
gluconeogenesis, reduce central obesity, improve the
atherogenic lipoprotein phenotype, lower blood
pressure and reduce insulin resistance. Insulin
effects in muscle will be enhanced and insulin
secretion from the beta cells of the islet may also be
increased. Currently there are two main recognised
definitions of metabolic syndrome. 1) The Adult
Treatment Panel (ATP III 2001 JMA) definition of
metabolic syndrome 



indicates that it is present if the patient has three
or more of the following symptoms: Waist measuring at
least 40 inches (102 cm) for men, 35 inches (88 cm)
for women; Serum triglyceride levels of at least 150
mg/dl (1.69 mmol/1); HDL cholesterol levels of less
than 40 mg/dl ( 1.04 mmol/1) in men, less than 50
mg/dl ( 1.29 mmol/1) in women; Blood pressure of at
least 135/80 mm Hg; and / or Blood sugar (serum
glucose) of at least 110 mg/dl (6.1 mmol/1). 2) The
WHO consultation has recommended the following
definition which does not imply causal relationships
and is suggested as a working definition to be
improved upon in due course: The patient has at least
one of the following conditions: glucose intolerance,
impaired glucose tolerance (IGT) or diabetes mellitus
and/or insulin resistance; together with two or more
of the following: Raised Arterial Pressure; Raised
plasma triglycerides Central Obesity Microalbuminuria
We have found that the compounds defined in the
present invention, or a pharmaceutically-acceptable
salt thereof, are effective 1l bHSDl inhibitors, and
accordingly have value in the treatment of disease
states associated with metabolic syndrome. Accordingly
there is provided a compound of formula (1):(1)
wherein: Q is O, S, N(R8) or a single bond; R8 is
selected from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); R1 is selected
from Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, heteroaryl, aryl,
arylCi_3alkyl, heteroarylCi_3alkyl,
C3_7CycloalkylCi_3alkyl, heterocyclylCi_3alkyl,
C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) n- (wherein n is 0, 1, 2 or
3), R5CON(R5')-, (R5')(R5")N-, (R5')(R5 ')NC(O)-, R5
C(O)O-, R5 OC(O)-, (R5')(R5 ")NC(0)N(R 5' " )-,
R5SO2N(R5")-, (R5')(R5")NSO2- and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy
(wherein R5 is Ci_3alkyl optionally substituted by 1,
2 or 3 substituents independently selected from
hydroxyl, halo and cyano; and R5 , R5 and R5 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R5 and R5 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2_4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; or R1and R8 together
with the nitrogen atom to which they are attached form
a saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring wherein theresulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R9
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2-4alkanoyl and Ci_ 4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano; R2 is selected
from C3-7cycloalkyl(CH2)m-, and
C6-i2polycycloalkyl(CH2)m- (wherein m is 0, 1 or 2 and
the rings optionally contain 1 or 2 ring atoms
independently selected from nitrogen, oxygen and
sulphur are optionally substituted,on available carbon
atoms, by 1, 2 or 3 substituents independently
selected from R6 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and Ci_
4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano); R3 is selected from hydrogen, Ci_4alkyl,
C3_scycloalkyl and C3_5cycloalkylmethyl (each of which
is optionally substituted by 1, 2 or 3 fluoro atoms);
R2 and R3 together with the nitrogen atom to which
they are attached form a saturated mono, bicyclic or
bridged ring system optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur and optionally fused
to a saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R7
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2-4alkanoyl and Ci_ 4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano; R4 is selected
from hydrogen, R10 , -OR10 , -SR10 and -NR1 1R12 ; R10
is selected from d _6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, heterocyclylC^alkyl,
C3_7cycloalkylCi_3alkyl, C3_7cycloalkylC 2-3alkenyl
and C3_7cycloalkylC 2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
C^alkoxy, Ci_3alkylS(O) p- (wherein p is 0, 1, 2 or
3), R13CON(R13')-, (R13')(R13")N-, (R13')(R
13")NC(O)-, R13 C(O)O-, R13 OC(O)-, (R13')(R 13
")NC(O)N(R 13 ")-, R13SO2N(R 13")-, (R13')(R 13")NSO2-
and Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo,carboxy and Ci_3alkoxy (wherein R13 is C^alkyl
optionally substituted by 1, 2 or 3 substituents
selected from hydroxyl, halo and cyano; and R13 , R13
and R13 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R13 and R13
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; R1 1 is selected from
hydrogen, Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, heterocyclylCi_3alkyl, C3_
7CycloalkylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R 14')-, (R14')(R 14")NC(O)-, R14 C(O)O-,
R14 OC(O)-, (R14')(R14 ")NC(0)N(R 14 ")-, R14SO2N(R
14")-, (R14')(R 14")NSO2- and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from 



hydroxy, halo, carboxy and Ci_3alkoxy (wherein R14 is
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo and cyano; and R14 , R14 and R14 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R14 and R14 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; and R12 is selected
from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5Cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); or R1 1 and
R12 together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionallycontaining 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted on an available nitrogen by a substituent
independently selected from Ci_4alkyl, C2_4alkanoyl
and Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R6, R7, R9 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O-, R16CO-, R16C(O)O-,
R16CON(R 16')-, (R16')(R16 ')NC(O)-, (R16')(R 16")N-,
R16S(OV wherein a is Oto 2, R16 OC(O)-, (R16')(R
16")NSO2-, R16SO2N(R 16")-, (R16 XR16^NC(O)N(R 16'")-,
phenyl and heteroaryl [wherein the phenyl and
heteroaryl groups are optionally fused to a phenyl,
heteroaryl or a saturated or partially-saturated 5- or
6-membered ring optionally containing 1, 2 or 3
heteroatoms independently selected from nitrogen,
oxygen and sulphur and the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_4alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, Ci_4alkoxy,
Ci_4alkoxyCi_4alkyl, amino, N-Ci_4alkylamino,
di-N,N-(Ci_4alkyl)amino, N-Ci_4alkylcarbamoyl,
di-N,N-(Ci_4alkyl)carbamoyl, Ci_4alkylS(0)r- and
Ci_4alkylS(O) rCi_4alkyl (wherein r is independently
selected O, 1 and 2) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_ 4alkyl, C2-4alkanoyl and
Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano]; R16 is independently selected from, Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano; R16 , R16 and R16 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2,or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano); or a
pharmaceutically-acceptable salt thereof, for use as a
as a medicament for producing a 11bHSD 1-inhibitory
effect.In another aspect the invention relates to a
compound of the formula (1) as hereinabove defined or
a pahrmaceutically-acceptable salt thereof, for use as
a medicament for treating diabetes. In another aspect
the invention relates to a compound of the formula (1)
as hereinabove defined or a
pahrmaceutically-acceptable salt thereof, for use as a
medicament for treating obesity. In another aspect the
invention relates to a compound of formula (1):
wherein: Q is O, S, N(R8) or a single bond; R8 is
selected from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5Cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); R1 is selected
from Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, heteroaryl, aryl,
arylCi_3alkyl, heteroarylC^alkyl,
C3_7cycloalkylCi_3alkyl, heterocyclylCi_3alkyl,
C3-7cycloalkylC 2-3alkenyl and C3-7cycloalkylC
2-3alkynyl, [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_3alkoxy,
Ci_3alkylS(O)n- (wherein n is 0, 1, 2 or 3),
R5CON(R5')-, (R5')(R5")N-, (R5')(R5 ')NC(O)-, R5
C(O)O-, R5 OC(O)-, (R5')(R5 ")NC(0)N(R 5' " )-,
R5SO2N(R5")-, (R5')(R5")NSO2- and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy
(wherein R5 is Ci_3alkyl optionally substituted by 1,
2 or 3 substituents independently selected from
hydroxyl, halo and cyano; and R5 , R5 and R5 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R5 and R5 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; or R1and R8 together
with the nitrogen atom to which they are attached form
a saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionallyfused to a saturated,
partially saturated or unsaturated monocyclic ring
wherein the resulting ring system is optionally
substituted, on available carbon atoms, by 1, 2, or 3
substituents independently selected from R9 and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_ 4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano; R2 is selected from
adamantyl optionally substituted,on available carbon
atoms, by 1 or substituents independently selected
from R6; R3 is hydrogen; R4 is selected from hydrogen,
R10 , -OR10 , -SR10 and -NR11R12 ; R10 is selected
from Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, heterocyclylCi_3alkyl,
C3_7CycloalkylCi_3alkyl, C3_7cycloalkylC 2_3alkenyl
and C3_7cycloalkylC 2_3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O)p- (wherein p is 0, 1, 2 or
3), R13CON(R 13')-, (R13')(R13")N-, (R13')(R 13
')NC(O)-, R13 C(O)O-, R13 OC(O)-, (R13')(R 13
")NC(O)N(R 13 ")-, R13SO2N(R 13")-, (R13')(R 13")NSO2-
and C1-2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy (wherein R13 is Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
selected from hydroxyl, halo and cyano; and R13 , R13
and R13 are independently selected from hydrogen and
Ci_3alkyl optionally 



substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_3alkoxy, carboxy and
cyano or R13 and R13 together with the nitrogen atom
to which they are attached form a 4-7 membered
saturated ring) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2_4alkanoyl and
Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano]; R1 1 is selected from hydrogen, Ci_6alkyl,
C2-6alkenyl, C2-6alkynyl, C3_7Cycloalkyl,
heterocyclyl, arylC^alkyl, heteroarylCi_3alkyl,
heterocyclylCi_3alkyl, C3_ 7cycloalkylCi_3alkyl,
C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano,
trifluoromethyl,Ci_3alkoxy, Ci_3alkylS(O)q- (wherein q
is 0, 1, 2 or 3), R14CON(R14')-, (R14')(R14")NC(O)-,
R14 C(O)O-, R14 OC(O)-, (R14')(R14 ")NC(0)N(R 14 ")-,
R14SO2N(R 14")-, (R14')(R14")NSO2- and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_ alkoxy (wherein R14 is Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and R14 , R14
and R14 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2_4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; and R12 is selected
from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); or R1 1 and
R12 together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted on an available nitrogen by a substituent
independently selected from Ci_4alkyl, C2_4alkanoyl
and Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R6, R7, R9 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O-, R16CO-, R16C(O)O-,
R16CON(R16')-, (R16')(R16 ')NC(O)-, (R16')(R16")N-,
R16S(OV wherein a is Oto 2, R16 OC(O)-,
(R16')(R16")NSO2-, R16SO2N(R 16")-, (R16 XR16^NC(O)N(R
16'")-, phenyl and heteroaryl [wherein the phenyl and
heteroaryl groups are optionally fused to a phenyl,
heteroaryl or a saturated or partially-saturated 5- or
6-membered ring optionally containing 1, 2 or 3
heteroatoms independently selected from nitrogen,
oxygen and sulphur and the resulting ring system
isoptionally substituted, on available carbon atoms,
by 1, 2 or 3 substituents independently selected from
Ci_4alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, Ci_4alkoxy,
Ci_4alkoxyCi_4alkyl, amino, N-Ci_4alkylamino,
di-N,N-(Ci_4alkyl)amino, N-Ci_4alkylcarbamoyl,
di-N,N-(Ci_4alkyl)carbamoyl, Ci_4alkylS(0)r- and
Ci_4alkylS(O) rCi_4alkyl (wherein r is independently
selected 0, 1 and 2) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_ 4alkyl, C2-4alkanoyl and
Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano]; R16 is independently selected from, Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano; R16 , R16 and R16 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2,or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano); or a
pharmaceutically-acceptable salt thereof. In this
specification the term "alkyl" includes both straight
and branched chain alkyl groups but references to
individual alkyl groups such as "propyl" are specific
for the straight chain version only. For example,
"Ci_4alkyl" includes propyl, isopropyl and -butyl.
However, references to individual alkyl groups such as
'propyl' are specific for the straight chain version
only and references to individual branched chain alkyl
groups such as 'isopropyl' are specific for the
branched chain version only. A similar convention
applies to other radicals therefore "arylCi_4alkyl"
would include 1-arylpropyl, 2-arylethyl and
3-arylbutyl. The term "halo" refers to fluoro, chloro,
bromo and iodo. Where optional substituents are chosen
from "one or more" groups it is to be understood that
this definition includes all substituents being chosen
from one of the specified groups or the substituents
being chosen from two or more of the specified groups.
A 4-7 membered saturated ring (for example formed
between R5 and R5 and the nitrogen atom to which they
are attached) is a monocyclic ring containing the
nitrogen atom as the only ring atom. "Heteroaryl",
unless otherwise specified, is a totally unsaturated,
monocyclic ring containing 5 or 6 atoms of which at
least 1, 2 or 3 ring atoms are independently chosen
from nitrogen, sulphur or oxygen, which may, unless
otherwise specified, be carbonlinked. A ring nitrogen
atom may be optionally oxidised to form the
corresponding Noxide. Examples and suitable values of
the term "heteroaryl" are thienyl, furyl, thiazolyl,
pyrazolyl, isoxazolyl, imidazolyl, pyrrolyl,
thiadiazolyl, isothiazolyl, triazolyl, pyrimidyl,
pyrazinyl, pyridazinyl and pyridyl. Particularly
"heteroaryl" refers to thienyl, furyl, thiazolyl,
pyridyl, imidazolyl or pyrazolyl. "Heterocylcyl" is a
4-7 saturated, monocyclic ring having 1-3 ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur. The ring sulphur may be optionally
oxidised to SO or SO . "Aryl" is an aromatic
carbocyclic ring i.e. phenyl or naphthyl. A
C3_7Cycloalkyl ring is a saturated carbon ring
containing from 3 to 7 ring atoms. A
C6-i2polycycloalkyl ring is a ring system in which
either at least 2 rings are fused together (fused or
bridged) or in which 2 ring have one ring atom in
common (spiro). An example of a polycycloalkyl ring is
adamantly. A "saturated mono, bicyclic or bridged ring
system optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur", unless otherwise specified
contains 4-14 ring atoms. Particularly a mono ring
contains 4 - 7 ring atoms, a bicyclic ring 6-14 ring
atoms and a bridged ring system 6-14 ring atoms.
Examples of mono rings include piperidinyl,
piperazinyl and morpholinyl. Examples of bicyclic
rings include decalin and
2,3,3a,4,5,6,7,7a-octahydro-lH-indene. Bridged ring
systems are ring systems in which there are two or
more bonds common to two or more constituent rings.
Examples of bridged ring systems include
l,3,3-trimethyl-6-azabicyclo[3.2.1]octane,
2-aza-bicyclo[2.2.1]heptane and 7-
azabicyclo(2,2,l)heptane, 1- and 2-adamantanyl. 



A "saturated, partially saturated or unsaturated
monocyclic ring" is, unless otherwise specified, a 4-7
membered carbon ring. Examples include, cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl and phenyl. Examples of "Ci_4alkoxy"
include methoxy, ethoxy and propoxy. Examples of
"Ci_4alkoxyCi_4alkyl" include methoxymethyl,
ethoxymethyl, propoxymethyl, 2- methoxyethyl,
2-ethoxyethyl and 2-propoxyethyl. Examples of
"Ci_4alkylS(O)norporqorr wherein n or p or q or r is 0
to 2" include methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl and ethylsulphonyl. Examples of
"Ci_4alkylS(O)rCi_4alkyl" wherein r is 0 to 2" include
methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl,ethylsulphonyl,
methylthiomethyl, ethylthiomethyl,
methylsulphinylmethyl, ethylsulphinylmethyl,
mesylmethyl and ethylsulphonylmethyl. Examples of
"Ci_4alkanoyl" include propionyl and acetyl. Examples
of W-(Ci_4alkyl)amino" include methylamino and
ethylamino. Examples of ,L/-(Ci_4alkyl)2amino" include
L, -dimethylamino, V,V-diethylamino and -ethyl-
-methylamino. Examples of "C2_4alkenyl" are vinyl,
allyl and 1-propenyl. Examples of "C2-4alkynyl" are
ethynyl, 1-propynyl and 2-propynyl. Examples of
'W-(Ci_4alkyl)carbamoyl" are methylaminocarbonyl and
ethylaminocarbonyl. Examples of
'W,iV-(Ci_4alkyl)2carbamoyl"are dimethylaminocarbonyl
and methylethylaminocarbonyl. Examples of
"C3_7cycloalkylCi_3alkyl" include cyclopropymethyl,
2-cyclopropylethyl, cyclobutylmethyl,
cyclopentylmethyl and cyclohexylmethyl. Examples of
"C3_7CycloalkylC2-3alkenyl" include
2-cyclopropylethenyl, 2-cyclopentylethenyl and
2-cyclohexylethenyl. Examples of
"C3_7CycloalkylC2-3alkynyl" include
2-cyclopropylethynyl, 2-cyclopentylethynyl and
2-cyclohexylethynyl. Examples of
"C3-7cycloalkyl(CH2)m-" include cyclopropymethyl, 2-
cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl
and cyclohexylmethyl. Examples of
C6-i2polycycloalkyl(CH2)m- include norbornyl
bicyclo[2.2.2]octane(CH 2)m-, bicyclo[3.2.1]octane(CH
2)m_and 1- and 2-adamantanyl(CH 2)m- . A suitable
pharmaceutically-acceptable salt of a compound of the
invention is, for example, an acid-addition salt of a
compound of the invention which is sufficiently basic,
for example, an acid-addition salt with, for example,
an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric,
trifluoroacetic, citric or maleic acid. In addition a
suitable pharmaceutically-acceptable salt of a
compound of the invention which is sufficiently acidic
is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for
example a calcium or magnesium salt, an ammonium salt
or a salt with an organic base which affords a
physiologically-acceptable cation, for example a salt
with methylamine, dimethylamine, trimethylamine,
piperidine, morpholine or tris-(2-hydroxyethyl)amine.
Some compounds of the formula (1) may have chiral
centres and/or geometric isomeric centres (E- and Z-
isomers), and it is to be understood that the
invention encompasses all such optical,
diastereoisomers and geometric isomers that possess 1l
bHSDl inhibitory activity.The invention relates to any
and all tautomeric forms of the compounds of the
formula (1) that possess 1l bHSDl inhibitory activity.
It is also to be understood that certain compounds of
the formula (1) can exist in solvated as well as
unsolvated forms such as, for example, hydrated forms.
It is to be understood that the invention encompasses
all such solvated forms, which possess 1l bHSDl
inhibitory activity. In another, there is provided a
compound of formula (1) wherein: Q is O, S, N(R8) or a
single bond; R8 is selected from hydrogen, Ci_4alkyl,
C3-5cycloalkyl and Cs-scycloalkylmethyl (each of which
is optionally substituted by 1, 2 or 3 fluoro atoms);
R1 is selected from Ci_6alkyl, C2-6alkenyl,
C2-6alkynyl, C3-7cycloalkyl, heterocyclyl, heteroaryl,
aryl, arylCi_3alkyl, heteroarylCi_3alkyl,
heterocyclylCi_3alkyl, C3 7CycloalkylCi_3alkyl,
C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O)n- (wherein n is 0, 1, 2 or
3), R5CON(R5')-, (R5')(R5")N-, (R5')(R5 ')NC(O)-, R5
C(O)O-, R5 OC(O)-, (R5')(R5 ")NC(0)N(R 5' " )-,
R5SO2N(R5")-, (R5')(R5")NSO2- and d _2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy
(wherein R5 is Ci_3alkyl optionally substituted by 1,
2 or 3 substituents independently selected from
hydroxyl, halo and cyano; and R5 , R5 and R5 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R5 and R5 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl]; or R1and R8
together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3substituents independently selected from R9
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2-4alkanoyl and Ci_ 4alkanesulphonyl; R2
is selected from C3_7Cycloalkyl(CH2)m-, and
C6-i2polycycloalkyl(CH2)m- (wherein m is 0, 1 or 2 and
the rings optionally contain 1 or 2 ring atoms
independently selected from nitrogen, oxygen and
sulphur are optionally substituted,on available carbon
atoms, by 1, 2 or 3 substituents independently
selected from R6 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and Ci_
4alkanesulphony 1) ; R3 is selected from hydrogen,
Ci_4alkyl, C3_scycloalkyl and C3_5Cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); R2 and R3 together with the nitrogen
atom to which they are attached form a saturated mono,
bicyclic or bridged ring system optionally containing
1 or 2 additional ring heteroatoms independently
selected from nitrogen, oxygen and sulphur and
optionally fused to a saturated, partially saturated
or unsaturated monocyclic ring wherein the resulting
ring system is optionally substituted, on available
carbon atoms, by 1, 2, or 3 substituents independently
selected from R7 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and Ci_
4alkanesulphonyl; R4 is selected from hydrogen, R10 ,
-OR10 , -SR10 and -NR11R12 ; R10 is selected from
Ci_6alkyl, C2_6alkenyl, C2_6alkynyl, C3_7cycloalkyl,
heterocyclyl, arylCi_3alkyl, heteroarylCi_3alkyl,
C3_7CycloalkylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
d _3alkoxy, Ci_3alkylS(O) p- (wherein p is 0, 1, 2 or
3), R13CON(R 13')-, (R13')(R 13 ")N-, (R13')(R 13
')NC(O)-, R13 C(O)O-, R13 OC(O)-, 



(R13')(R 13")NC(O)N(R 13'")-, R13SO2N(R 13")-,
(R13')(R 13")NSO2- and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy
(wherein R13 is Ci_3alkyl optionally substituted by 1,
2 or 3 substituents selected from hydroxyl, halo and
cyano; and R13 , R13 and R13 are independently
selected from hydrogen and Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo,Ci_3alkoxy, carboxy and
cyano or R13 and R13 together with the nitrogen atom
to which they are attached form a 4-7 membered
saturated ring) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and
Ci_4alkanesulphonyl]; R1 1 is selected from hydrogen,
Ci_6alkyl, C2_6alkenyl, C2_6alkynyl, C3_7cycloalkyl,
heterocyclyl, arylCi_3alkyl, heteroarylCi_3alkyl,
C3_7CycloalkylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
d _3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R14')-, (R14')(R14 ')NC(O)-, R14 C(O)O-,
R14 OC(O)-, (R14 XR14^NC(O)N(R 14'")-, R14SO2N(R
14")-, (R14')(R14")NSO2- and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy
(wherein R14 is Ci_3alkyl optionally substituted by 1,
2 or 3 substituents independently selected from
hydroxyl, halo and cyano; and R14 , R14 and R14 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R14 and R14 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl]; and R12 is
selected from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); or R1 1 and
R12 together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted on an available nitrogen by a substituent
independently selected from Ci_4alkyl, C2-4alkanoyl
and Ci_4alkanesulphonyl;R6, R7, R9 and R15 are
independently selected from hydroxyl, halo, oxo,
carboxy, cyano, trifluoromethyl, R16 , R16O-, R16CO-,
R16C(O)O-, R16CON(R16')-, (R16')(R16 ')NC(O)-,
(R16')(R 16")N-, R16S(OV wherein a is Oto 2, R16
OC(O)-, (R16')(R 16")NSO2-, R16SO2N(R 16")-, (R16
XR16^NC(O)N(R 16'")-, phenyl and heteroaryl [wherein
the phenyl and heteroaryl groups are optionally fused
to a phenyl, heteroaryl or a saturated or
partially-saturated 5- or 6-membered ring optionally
containing 1, 2 or 3 heteroatoms independently
selected from nitrogen, oxygen and sulphur and the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_4alkyl, hydroxyl,
cyano, trifluoromethyl, trifluoromethoxy, halo,
Ci_4alkoxy, Ci_4alkoxyCi_4alkyl, amino,
N-Ci_4alkylamino, di-N,N-(Ci_4alkyl)amino,
N-Ci_4alkylcarbamoyl, di-N,N-(Ci_4alkyl)carbamoyl,
Ci_4alkylS(0)r- and Ci_4alkylS(O) rCi_4alkyl (wherein
r is independently selected O, 1 and 2) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from C1- 4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl]; R16 is
independently selected from, Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R16 , R16 and R16 are independently selected
from hydrogen and C^alkyl optionally substituted by 1,
2,or 3 substituents independently selected from
hydroxyl, halo, Ci_4alkoxy, carboxy and cyano); or a
pharmaceutically-acceptable salt thereof ; provided
that: i) when -QR 1 is
N-(3-chloro-4-methoxybenzyl)amino then -NR 2R3 is not
N-(4- hydroxycyclohexyl)amino; and ii) when -QR 1 is
2-fluorophenyl, 4-cyanophenyl or 3-methylphenyl then
R4 is not morpholino, pyrrolidino, 4-methylpiperidino,
cyclohexylmethylamino, 2- methoxyethylamino,
3-methoxypropylamino or cyclopropylmethylamino; and
excluding:
2-[(2,4-dichlorophenyl)amino]-N-(tetrahydro-2H-pyran-4
-yl)methyl]-4-(trifluoromethyl)-
5-pyrimidinecarboxamide;
4-methyl-N-[2-(4-morpholinyl)ethyl]-2-(l-pyrrolidinyl)
- 5-pyrimidinecarboxamide;
N-cycloheptyl-2-(dimethylamino)-4-methyl-5-pyrimidinec
arboxamide;N-cyclopentyl-4-methyl-2-(4-morpholinyl)-
5-pyrimidinecarboxamide;
N-cyclohexyl-2-(dimethylamino)-4-methyl-5-pyrimidineca
rboxamide; N-cycloheptyl-4-methyl-2-( 1-piperidinyl)-
5-pyrimidinecarboxamide;
N-cyclopropyl-4-methyl-2-(4-morpholinyl)-
5-pyrimidinecarboxamide;
N-cyclopentyl-2-(dimethylamino)-4-methyl-5-pyrimidinec
arboxamide;
4-methyl-2-(4-morpholinyl)-N-[2-(4-morpholinyl)ethyl]-
5-pyrimidinecarboxamide;
N-cycloheptyl-4-methyl-2-(4-methyl- 1-piperazinyl)-
5-pyrimidinecarboxamide;
2-(dimethylamino)-4-methyl-N-[2-(4-morpholinyl)ethyl]-
5-pyrimidinecarboxamide;
2-(4-ethyl-l-piperazinyl)-4-methyl-N-[2-(4-morpholinyl
)ethyl]- 5-pyrimidinecarboxamide;
N-cyclohexyl-2-(4-ethyl-
1-piperazinyl)-4-methyl-5-pyrimidinecarboxamide;
N-cyclopropyl-2-(4-ethyl-l-piperazinyl)-4-methyl-5-pyr
imidinecarboxamide;
N-cyclohexyl-4-methyl-2-(4-methyl-l -piperazinyl)-
5-pyrimidinecarboxamide;
N-cyclohexyl-4-methyl-2-(4-morpholinyl)-
5-pyrimidinecarboxamide;
N-cyclopentyl-2-[[(2-methoxyphenyl)methyl]amino]-4-met
hyl-5-pyrimidinecarboxamide; N-cyclohexyl-2-
[[(4-methoxyphenyl)methyl]amino]-4-methyl-5-pyrimidine
carboxamide;
N-cycloheptyl-2-[[(4-methoxyphenyl)methyl]amino]-4-met
hyl-5-pyrimidinecarboxamide;
N-cyclopentyl-2-[[(3-methoxyphenyl)methyl]amino]-4-met
hyl-5-pyrimidinecarboxamide;
2-ethyl-4-methyl-N-[(tetrahydro-2-furanyl)methyl]-
5-pyrimidinecarboxamide;
N-cyclopentyl-2-[[(4-methoxyphenyl)methyl]amino]-4-met
hyl-5-pyrimidinecarboxamide;
N-cyclopropyl-2-ethyl-4-methyl-5
-pyrimidinecarboxamide;
N-cyclohexyl-2-(methylthio)-4-propyl-5-pyrimidinecarbo
xamide; N-cycloheptyl-4-ethyl-2-(methylthio)-
5-pyrimidinecarboxamide;
N-cycloheptyl-2-[[(3-methoxyphenyl)methyl]amino]-4-met
hyl-5-pyrimidinecarboxamide;
N-cyclopentyl-2-(4-ethyl-l-piperazinyl)-4-methyl-5-pyr
imidinecarboxamide; N-cyclohexyl-2-
[[(2-methoxyphenyl)methyl]amino]-4-methyl-5-pyrimidine
carboxamide; N-cycloheptyl-4-methyl-2-(4-morpholinyl)-
5-pyrimidinecarboxamide; 4-methyl-2-(4-morpholinyl)-N-
[2-(1-pyrrolidinyl)ethyl]- 5-pyrimidinecarboxamide;
N-cyclopentyl-4-methyl-2- [(phenylmethyl)amino]-
5-pyrimidinecarboxamide;
N-cyclohexyl-2-[[(3-methoxyphenyl)methyl]amino]-4-meth
yl-5-pyrimidinecarboxamide;
N-cyclopropyl-2-(methylthio)-4-propyl-5-pyrimidinecarb
oxamide; 



2-(2-benzoxazolylamino)-N-cyclohexyl-N,4-dimethyl-5-py
rimidinecarboxamide;
N-cyclohexyl-4-ethyl-2-(methylthio)-
5-pyrimidinecarboxamide;
N-cyclohexyl-4-methyl-2-(methylthio)-5-pyrimidinecarbo
xamide; N-cycloheptyl-4-methyl-2-(methylthio)-
5-pyrimidinecarboxamide;
N-cyclohexyl-2-(cyclohexylamino)-4-methyl-5-pyrimidine
carboxamide; (3a,3ab,5a,6b,6ab)
2-(dimethylamino)-4-methoxy-N-(octahydro-l-methyl-3,5-
methanocyclopenta[b]pyrrol-6-yl)-5-pyrimidinecarboxami
de;
N-[(l-ethyl-2-pyrrolidinyl)methyl]-4-methoxy-2-(methyl
thio)- 5-pyrimidinecarboxamide;
N-[(l-ethyl-2-pyrrolidinyl)methyl]-4-methoxy-5-pyrimid
inecarboxamide;
2-amino-4-methoxy-N-[(l-methyl-2-pyrrolidinyl)methyl]-
5-pyrimidinecarboxamide;
4-ethoxy-N-[(l-ethyl-2-pyrrolidinyl)methyl]-2-methyl-5
-pyrimidinecarboxamide;
(3a,3ab,5a,6b,6ab)-4-ethoxy-2-methyl-N-(octahydro-l-me
thyl-3,5-
methanocyclopenta[b]pyrrol-6-yl)-5-pyrimidinecarboxami
de;
(R)-N-[(l-ethyl-2-pyrrolidinyl)methyl]-4-methoxy-2-met
hyl-5-pyrimidinecarboxamide;
N-[(l-ethyl-2-pyrrolidinyl)methyl]-2-methyl-4-(l-methy
lethoxy)- 5- pyrimidinecarboxamide;
2-amino-N-(1-ethyl-3-pyrrolidinyl)-4-methoxy-5-pyrimid
inecarboxamide; exo-2-amino-N-8-azabicyclo[3 .2.
1]oct-3-yl-4-methoxy-5-pyrimidinecarboxamide;
(S)-4-ethoxy-N-[(l-ethyl-2-pyrrolidinyl)methyl]-2-meth
yl-5-pyrimidinecarboxamide;
N-[(l-ethyl-2-pyrrolidinyl)methyl]-4-methoxy-2-propyl-
5-pyrimidinecarboxamide; 2-ethyl-N-[(
1-ethyl-2-pyrrolidinyl)methyl]-4-methoxy-5-pyrimidinec
arboxamide; 4-methoxy-2-methyl-N- [(
1-propyl-2-pyrrolidinyl)methyl]-
5-pyrimidinecarboxamide;
N-[(l-butyl-2-pyrrolidinyl)methyl]-4-methoxy-2-methyl-
5-pyrimidinecarboxamide;
4-ethoxy-2-ethyl-N-[(l-methyl-2-pyrrolidinyl)methyl]-
5-pyrimidinecarboxamide; 4-ethoxy-2-methyl-N-
[(1-methyl-2-pyrrolidinyl)methyl]-
5-pyrimidinecarboxamide;
4-methoxy-2-methyl-N-[(l-methyl-2-pyrrolidinyl)methyl]
- 5-pyrimidinecarboxamide;
N-[(l-ethyl-2-pyrrolidinyl)methyl]-4-methoxy-2-(l-meth
ylethyl)- 5- pyrimidinecarboxamide;
4-ethoxy-2-ethyl-N- [( 1-ethyl-2-pyrrolidinyl)methyl]-
5-pyrimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-ethoxy-2-methyl-5-p
yrimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-propoxy-2-methyl-5-
pyrimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-isoproxy-2-methyl-5
-pyrimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-ethoxy-2-amino-5-py
rimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-propoxy-2-amino-5-p
yrimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-isopropoxy-2-amino-
5-pyrimidinecarboxamide;
N-(N-ethylpyrrolidin-2-ylmethyl)-4-methoxy-2-methylami
no-5-pyrimidinecarboxamide;
N-(cyclohexyl)-4-methyl-2-piperazin-
1-yl-5-pyrimidinecarboxamide;
N-cyclooctyl-2,4-dimethyl-5-pyrimidinecarboxamide;
N-cycloheptyl-2,4-dimethyl-5-pyrimidinecarboxamide;
N-cyclopropyl-2,4-dimethyl-5-pyrimidinecarboxamide;
N-cyclopentyl-2,4-dimethyl-5-pyrimidinecarboxamide;
N-cyclohexyl-2,4-dimethyl-5-pyrimidinecarboxamide;
N-cyclopentyl-4-methyl-2-(l-pyrrolidinyl)-5-pyrimidine
carboxamide; N-cycloheptyl-4-methyl-2-(4-methyl-
1-pyrrolidinyl)-5-pyrimidinecarboxamide;
N-cycloheptyl-4-methyl-2-(l-pyrrolidinyl)-5-pyrimidine
carboxamide;
N-cyclohexyl-2-(4-ethyl-l-piperazinyl)-4-methyl-5-pyri
midinecarboxamide; N-cyclohexyl-4-methyl-2-
[(phenylmethyl)amino] -5-pyrimidinecarboxamide;
N-cyclopentyl-2- [[(2-fluorophenyl)methyl]
amino]-4-methyl-5 -pyrimidinecarboxamide;
N-cycloheptyl-2-(methylthio)-4-phenyl-5
-pyrimidinecarboxamide;
N-cycloheptyl-2-(methylthio)-4-propyl-5-pyrimidinecarb
oxamide;
N-cyclohexyl-2-(methylthio)-4-phenyl-5-pyrimidinecarbo
xamide; N-cycloheptyl-4-methyl-2-
[(phenylmethyl)amino] -5-pyrimidinecarboxamide;
N-cycloheptyl-2- [[(2-fluorophenyl)methyl]
amino]-4-methyl-5 -pyrimidinecarboxamide; and
N-cyclopropyl-2-(methylthio)-4-phenyl-5-pyrimidinecarb
oxamide. In another aspect, there is provided a
compound of formula (1): wherein: Q is O, S, N(R8) or
a single bond; R8 is selected from hydrogen,
Ci_4alkyl, C3_scycloalkyl and C3_5Cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); R1 is selected from Ci_6alkyl,
C2-6alkenyl, C2-6alkynyl, C3_7Cycloalkyl,
heterocyclyl, heteroaryl, aryl, arylCi_3alkyl,
heteroarylCi_3alkyl, C3_7cycloalkylCi_3alkyl,
heterocyclylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano,
trifluoromethyl,Ci_3alkoxy, Ci_3alkylS(O)n- (wherein n
is 0, 1, 2 or 3), R5CON(R5')-, (R5')(R5")N-, (R5')(R5
')NC(O)-, R5 C(O)O-, R5 OC(O)-, (R5')(R5 ")NC(0)N(R 5'
" )-, R5SO2N(R5")-, (R5 )(R5")NSO2- and C1-2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_ alkoxy (wherein R5 is Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and R5 , R5
and R5 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R5 and R5
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano] provided that when Q is
a single bond R1 is not methyl; or R1and R8 together
with the nitrogen atom to which they are attached form
a saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R9
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2_4alkanoyl and Ci_ 4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano; R2 is selected
from C3_7Cycloalkyl(CH2)m-, and C6-i2polycycloalkyl(CH
2)m- (wherein m is 0, 1 or 2 and the rings are
optionally substituted,on available carbon atoms, by
1, 2 or 3 substituents independently selected from R6
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2_4alkanoyl and Ci_ 4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano); R3 is selected
from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5Cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms);R2 and R3
together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally 



fused to a saturated, partially saturated or
unsaturated monocyclic ring wherein the resulting ring
system is optionally substituted, on available carbon
atoms, by 1, 2, or 3 substituents independently
selected from R7 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and Ci_
4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R4 is selected from hydrogen, R10 , -OR10 and
-NR11R12; R10 is selected from Ci_6alkyl, C2-6alkenyl,
C2-6alkynyl, C3_7Cycloalkyl, heterocyclyl,
arylCi_3alkyl, heteroarylCi_3alkyl,
heterocyclylCi_3alkyl, C3_7CycloalkylCi_3alkyl,
C3_7cycloalkylC 2_3alkenyl and C3_7cycloalkylC
2_3alkynyl, [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_3alkoxy,
Ci_3alkylS(O)p- (wherein p is 0, 1, 2 or 3), R13CON(R
13')-, (R13')(R13")N-, (R13')(R 13 ')NC(O)-, R13
C(O)O-, R13 OC(O)-, (R13')(R 13 ")NC(0)N(R 13 ")-,
R13SO2N(R 13")-, (R13')(R 13")NSO2- and C1-2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_3alkoxy (wherein R13 is Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents selected from
hydroxyl, halo and cyano; and R13 , R13 and R13 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R13 and R13 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2_4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; R1 1 is selected from
hydrogen, Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, arylC^alkyl,
heteroarylCi_3alkyl, heterocyclylCi_3alkyl, C3_
7cycloalkylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano,
trifluoromethyl,Ci_3alkoxy, Ci_3alkylS(O)q- (wherein q
is 0, 1, 2 or 3), R14CON(R14')-, (R14')(R14")NC(O)-,
R14 C(O)O-, R14 OC(O)-, (R14')(R14 ")NC(0)N(R 14 ")-,
R14SO2N(R 14")-, (R14')(R14")NSO2- and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_ alkoxy (wherein R14 is Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and R14 , R14
and R14 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2_4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; and R12 is selected
from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); or R1 1 and
R12 together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted on an available nitrogen by a substituent
independently selected from Ci_4alkyl, C2_4alkanoyl
and Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R6, R7, R9 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O-, R16CO-, R16C(O)O-,
R16CON(R16')-, (R16')(R16 ')NC(O)-, (R16')(R16")N-,
R16S(OV wherein a is Oto 2, R16 OC(O)-,
(R16')(R16")NSO2-, R16SO2N(R 16")-, (R16 XR16^NC(O)N(R
16'")-, phenyl and heteroaryl [wherein the phenyl and
heteroaryl groups are optionally fused to a phenyl,
heteroaryl or a saturated or partially-saturated 5- or
6-membered ring optionally containing 1, 2 or 3
heteroatoms independently selected from nitrogen,
oxygen and sulphur and the resulting ring system
isoptionally substituted, on available carbon atoms,
by 1, 2 or 3 substituents independently selected from
Ci_4alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, Ci_4alkoxy,
Ci_4alkoxyCi_4alkyl, amino, N-Ci_4alkylamino,
di-N,N-(Ci_4alkyl)amino, N-Ci_4alkylcarbamoyl,
di-N,N-(Ci_4alkyl)carbamoyl, Ci_4alkylS(0)r- and
Ci_4alkylS(O) rCi_4alkyl (wherein r is independently
selected 0, 1 and 2) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_ 4alkyl, C2-4alkanoyl and
Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano]; R16 is independently selected from, Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano; R16 , R16 and R16 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2,or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano); or a
pharmaceutically-acceptable salt thereof; provided
that: i) when -QR 1 is
N-(3-chloro-4-methoxybenzyl)amino then -NR 2R3 is not
N-(4- hydroxycyclohexyl)amino; and ii) when -QR 1 is
2-fluorophenyl, 4-cyanophenyl or 3-methylphenyl then
R4 is not morpholino, pyrrolidino, 4-methylpiperidino,
cyclohexylmethylamino, 2- methoxyethylamino,
3-methoxypropylamino or cyclopropylmethylamino. In
another aspect, there is provided a compound of
formula (1): wherein: Q is O, S, N(R 8) or a single
bond; R8 is selected from hydrogen, Ci_4alkyl,
C3_scycloalkyl and C3_5cycloalkylmethyl (each of which
is optionally substituted by 1, 2 or 3 fluoro atoms);
R1 is selected from Ci_6alkyl, C2-6alkenyl,
C2-6alkynyl, C3_7Cycloalkyl, heterocyclyl, heteroaryl,
heteroarylCi_3alkyl, C3_7CycloalkylCi_3alkyl,
heterocyclylCi_3alkyl, C3_7cycloalkylC 2_3alkenyl and
C3_7cycloalkylC 2_3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O)n- (wherein n is 0, 1, 2 or
3), R5CON(R 5')-, (R5')(R5 ")N-, (R5')(R5")NC(O)-, R5
C(O)O-,R5 OC(O)-, (R5')(R5")NC(O)N(R 5 " )-,
R5SO2N(R5")-, (R5')(R5")NSO2- and C1-2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy
(wherein R5 is Ci_3alkyl optionally substituted by 1,
2 or 3 substituents independently selected from
hydroxyl, halo and cyano; and R5 , R5 and R5 are
independently selected from hydrogen and Ci_3alkyl
optionally 



substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_3alkoxy, carboxy and
cyano or R5 and R5 together with the nitrogen atom to
which they are attached form a 4-7 membered saturated
ring) and optionally substituted, on an available
nitrogen, by a substituent independently selected from
Ci_4alkyl, C2_4alkanoyl and Ci_4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano] provided that
when Q is a single bond R1 is not methyl; or R1and R8
together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R9
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2_4alkanoyl and Ci_ 4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano; R2 is selected
from C3-7cycloalkyl(CH 2)m-, and
C6-i2polycycloalkyl(CH 2)m- (wherein m is 0, 1 or 2
and the rings are optionally substituted,on available
carbon atoms, by 1, 2 or 3 substituents independently
selected from R6 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2_4alkanoyl and Ci_
4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano); R3 is selected from hydrogen, Ci_4alkyl,
C3_scycloalkyl and C3_5Cycloalkylmethyl (each of which
is optionally substituted by 1, 2 or 3 fluoro atoms);
R2 and R3 together with the nitrogen atom to which
they are attached form a saturated mono, bicyclic or
bridged ring system optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur and optionallyfused
to a saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R7
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2-4alkanoyl and Ci_ 4alkanesulphonyl each
of which is optionally substituted by 1, 2 or 3
substituent independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano; R4 is selected
from hydrogen, R10 , -OR10 and -NR1 1R12; R10 is
selected from Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3-7cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, heterocyclylCi_3alkyl,
C3_7cycloalkylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) p- (wherein p is 0, 1, 2 or
3), R13CON(R13')-, (R13')(R13")N-, (R13')(R 13
')NC(O)-, R13 C(O)O-, R13 OC(O)-, (R13')(R 13
")NC(0)N(R 13 ")-, R13SO2N(R 13")-, (R13')(R 13")NSO2-
and Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy (wherein R13 is Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
selected from hydroxyl, halo and cyano; and R13 , R13
and R13 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R13 and R13
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; R1 1 is selected from
hydrogen, d _6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, C3 7CycloalkylCi_3alkyl,
C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R14')-, (R14')(R 14")NC(O)-, R14 C(O)O-,
R14 OC(O)-, (R14')(R14 ")NC(0)N(R 14 ")-, R14SO2N(R
14")-, (R14')(R 14")NSO2- and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected fromhydroxy, halo, carboxy and C^alkoxy
(wherein R14 is C^alkyl optionally substituted by 1, 2
or 3 substituents independently selected from
hydroxyl, halo and cyano; and R14 , R14 and R14 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R14 and R14 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl each of which is
optionally substituted by 1, 2 or 3 substituent
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano]; and R12 is selected
from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5Cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); or R1 1 and
R12 together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted on an available nitrogen by a substituent
independently selected from Ci_4alkyl, C2-4alkanoyl
and Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R6, R7, R9 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O-, R16CO-, R16C(O)O-,
R16CON(R 16')-, (R16')(R16 ')NC(O)-, (R16')(R 16")N-,
R16S(O)a- wherein a is 0 to 2, R16 OC(O)-, (R16')(R
16")NSO2-, R16SO2N(R 16")-, (R16 XR16^NC(O)N(R 16'")-,
phenyl and heteroaryl [wherein the phenyl and
heteroaryl groups are optionally fused to a phenyl,
heteroaryl or a saturated or partially-saturated 5- or
6-membered ring optionally containing 1, 2 or 3
heteroatoms independently selected from nitrogen,
oxygen and sulphur and the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_4alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, Ci_4alkoxy,
Ci_4alkoxyCi_4alkyl, amino, N-Ci_4alkylamino,
di-N,N-(Ci_4alkyl)amino,N-Ci_4alkylcarbamoyl,
di-N,N-(Ci_4alkyl)carbamoyl, Ci_4alkylS(O) r- and
Ci_4alkylS(O) rCi_4alkyl (wherein r is independently
selected 0, 1 and 2) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_ 4alkyl, C2-4alkanoyl and
Ci_4alkanesulphonyl each of which is optionally
substituted by 1, 2 or 3 substituent independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano]; R16 is independently selected from, Ci_3alkyl
optionally substituted by 1, 2 or 3 



substituents independently selected from hydroxyl,
halo, Ci_4alkoxy, carboxy and cyano; R16 , R16 and R16
are independently selected from hydrogen and C^alkyl
optionally substituted by 1, 2,or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano); or a
pharmaceutically-acceptable salt thereof. The
invention also relates to in vivo hydro lysable esters
of a compound of the formula (I). In vivo hydrolysable
esters are those esters that are broken down in the
animal body to produce the parent carboxylic acid. In
one embodiment of the invention are provided compounds
of formula (1). In an alternative embodiment are
provided pharmaceutically-acceptable salts of
compounds of formula (1). Definition of Q a) In one
aspect, the invention relates to a compound of the
formula (I) as hereinabove defined wherein Q is O. b)
In another aspect Q is S. c) In another aspect Q is a
single bond. d) In another aspect Q is N(R 8) .
Definition of R1 a) In one aspect R1 is C3_6Cycloalkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, fluoro, trifluoromethyl and Ci_3alkoxy. b)
In another aspect R1 is C3_6cycloalkyl. c) In another
aspect R1 is C3_6CycloalkylCi_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from Ci_3alkyl, hydroxy, halo, oxo, cyano,
fluoro, trifluoromethyl and Ci_3alkoxy.d) In another
aspect R1 is C3_4cycloalkylCi_2alkyl. e) In another
aspect R1 is Ci_4alkyl optionally substituted by 1, 2
or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl
and Ci_3alkoxy. f) In another aspect R1 is Ci_4alkyl.
g) In yet another aspect R1 is selected from
Ci_6alkyl, C3-7cycloalkyl, heterocyclyl,
arylCi_3alkyl, heteroarylCi_3alkyl and
C3_7CycloalkylCi_3alkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
halo, cyano, trifluoromethyl, C^alkoxy and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_3alkoxy; and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl. h) In yet
another aspect R1 is selected from C3_7cycloalkyl and
heterocyclyl [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, halo, cyano,
trifluoromethyl, Ci_3alkoxy and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and C^alkoxy; and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl. i) In yet another aspect R1 is selected
from C3_7Cycloalkyl and heterocyclyl. Definition of R8
a) In one aspect R8 is selected from hydrogen,
Ci_3alkyl, C3-scycloalkyl and C3- 5Cycloalkylmethyl.
b) In another aspect R8 is selected from hydrogen,
Ci_3alkyl, propyl and propylmethyl. c) In another
aspect R8 is selected from hydrogen and methyl. d) In
yet another aspect R8 is hydrogen. Definition of R1and
R8 together a) In another aspect, R1and R8 together
with the nitrogen atom to which they are attached form
a saturated 5 or 6-membered mono, 6-12 membered
bicyclic or 6-12 membered bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and which is optionally fused to a
saturated, partially-saturated or aryl monocyclic ring
wherein the resulting ring system isoptionally
substituted, on available carbon atoms, by 1, 2, or 3
substituents independently selected from R9 and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl. b) In another aspect, R1and R8 together
with the nitrogen atom to which they are attached form
a pyrrolidine ring optionally substituted, on
available carbon atoms, by 1 or 2 substituents
independently selected from R9 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl. Definition of R2 a) In one aspect, R2 is
selected from C3_7cycloalkyl(CH 2)m-, and C6-
i2polycycloalkyl(CH2)m- (wherein m is 0, 1 or 2 and
the rings are optionally substituted by 1, 2 or 3
substituents independently selected from R6) wherein m
is 0, 1 or 2. b) In another aspect, R2 is selected
from C5_7Cycloalkyl(CH2)m- and C8_i 2polycycloalkyl(CH
2)m- (wherein the rings are optionally substituted by
1, 2 or 3 substituents independently selected from R6)
and wherein m is 0, 1 or 2. c) In another aspect, R2
is selected from C5-7cycloalkyl(CH2)m-,
C7-iobicycloalkyl(CH2)m- and Ciotricycloalkyl(CH2)m-
(wherein the cycloalkyl, bicycloalkyl and
tricycloalkyl rings are optionally substituted by 1, 2
or 3 substituents independently selected from R6) and
wherein m is 0, 1 or 2. d) In yet another aspect, R2
is selected from C5_7Cycloalkyl(CH2)m-,
C7_iobicycloalkyl(CH2)m- and adamantyl (wherein the
cycloalkyl, bicycloalkyl and tricycloalkyl rings are
optionally substituted by 1, 2 or 3 substituents
independently selected from R6) and wherein m is 0, 1
or 2. e) In yet another aspect, R2 is selected from
adamantyl optionally substituted by 1 or 2
substituents independently selected from R6. f) In yet
another aspect , R2 is selected from adamantyl
optionally substituted by 1 or 2 substituents
independently selected from hydroxy and fluoro. g) In
yet another aspect , R2 is selected from adamantyl
optionally substituted by 1 hydroxy group. h) In yet
another aspect, R2 is 5-hydroxy-2-adamantyl. i) In yet
another aspect, R2 is (2r,5s)-5-hydroxyadamantyl-2-yl.
j ) In yet another aspect R2 is adamant-2-yl. k) In
antoher aspect R2 is adamant- 1-yl.1) In yet another
aspect, R2 is cyclohexyl. Definition of m a) In one
aspect, m is 0 or 1. Definition of R3 a) In one
aspect, R is Ci_4alkyl. b) In another aspect, R3 is
hydrogen, methyl or ethyl. c) In another aspect, R3 is
hydrogen. d) In another aspect, R3 is methyl. e) In
another aspect, R3 is ethyl. f) In another aspect, R
is cyclopropyl. 



Definition of R2 and R3 together a) In another aspect,
R2 and R3 together with the nitrogen atom to which
they are attached form a saturated 5 or 6-membered
mono, 6-12 membered bicyclic or 6-12 membered bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and which is optionally fused to a
saturated, partially-saturated or aryl monocyclic ring
wherein the resulting ring system is optionally
substituted, on available carbon atoms, by 1, 2, or 3
substituents independently selected from R7 and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl. b) In another aspect, R2 and R3 together
with the nitrogen atom to which they are attached form
a pyrrolidine ring optionally substituted, on
available carbon atoms, by 1 or 2 substituents
independently selected from R7 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl. Definition of R6 a) In one aspect, R6 is
independently selected from hydroxyl, R16O-, R16CO-
and R16C(O)O-. b) In another aspect, R6 is
independently selected from hydroxyl, Rl 60-, Rl 6CO-
and Rl 6C(O)Owherein R16 is Ci_3alkyl optionally
substituted by Ci_4alkoxy or carboxy. c) In another
aspect, R6 is independently selected from Rl 6CON(Rl 6
)-, Rl 6SO2N(Rl 6")- and (R16 )(R16 ')NC(0)N(R16 > .d)
In another aspect, R6 is independently selected from
Rl 6CON(Rl 6 )-, Rl 6SO2N(Rl 6")- and (R16
)(R16")NC(O)N(R16 "')-; R16 is Ci_3alkyl optionally
substituted by Ci_4alkoxy or carboxy; Rl 6 , Rl 6 and
Rl 6 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by Ci_4alkoxy or
carboxy). e) In another aspect, R6 is independently
selected from (Rl 6 )(R16")NC(0)- and (R16 )(R16")N-.
f) In another aspect, R6 is independently selected
from (R16 )(R16")NC(0)- and (R16')(R16")N-; wherein Rl
6 and Rl 6 are independently selected from hydrogen
and Ci_3alkyl optionally substituted by Ci_4alkoxy or
carboxy. g) In one aspect R6 is independently selected
from methyl, trifluoromethyl, chloro, fluoro, bromo,
methoxy, ethoxy, trifluormethoxy, methanesulfonyl,
ethanesulfonyl, methylthio, ethylthio, amino,
N-methylamino, N-ethylamino, N-propylamino,
N,N-dimethylamino, N,N-methylethylamino or
N,N-diethylamino. h) In another aspect, R6 is
optionally substituted phenyl, pyridyl or pyrimidyl.
i) In another aspect, R6 is optionally substituted
pyrid-2-yl, pyrid-3-yl or pyrid-4-yl. Definition of R7
a) In another aspect, R7 is independently selected
from hydroxyl, halo, oxo, cyano, trifluoromethyl, R16
and R16O-. b) In another aspect, R7 is independently
selected from hydroxyl, halo, trifluoromethyl, R16 and
R16O-. Definition of R9 a) In another aspect, R9 is
independently selected from hydroxyl, halo, oxo,
cyano, trifluoromethyl, R16 and R16O- . b) In another
aspect, R9 is independently selected from hydroxyl,
halo, trifluoromethyl, R16 and R16O-. Definition of
R15 a) In another aspect, R15 is independently
selected from hydroxyl, halo, oxo, cyano,
trifluoromethyl, R16 and R16O- . b) In another aspect,
R15 is independently selected from hydroxyl, halo,
trifluoromethyl, R16 and R16O- .Definition of R16 a)
In one aspect, R16 is independently selected from
Ci_3alkyl. Definition of R16' . R16" and R16'" a) In
one aspect, R16 , R16 and R16 are independently
selected from hydrogen and Ci_3alkyl. Definition of R4
a) In one aspect, the invention relates to a compound
of the formula (I) as hereinabove defined wherein R4
is R10 . b) In another aspect R4 is OR10 . c) In
another aspect R4 is SR10 . d) In another aspect R4 is
-NR11R12 . e) In another aspect R4 is -NHR 1 1 . f) In
another aspect R4 is hydrogen. Definition of R10 a) In
one aspect R10 is selected from Ci_6alkyl,
C3-7cycloalkyl, heterocyclyl, arylCi_ 3alkyl,
heteroarylCi_3alkyl and C3_7CycloalkylCi_3alkyl [each
of which is optionally substituted, on available
carbon atoms, by 1, 2 or 3 substituents independently
selected from Ci_3alkyl, hydroxy, halo, oxo, cyano,
trifluoromethyl, Ci_3alkoxy, Ci_3alkylS(O)p- (wherein
p is 0, 1, 2 or 3), R13CON(R 13')-, (R13')(R13")N-,
(R13')(R 13 ')NC(O)-, R13 C(O)O-, R13 OC(O)-, (R13')(R
13 ')NC(0)N(R 13'")-, R13SO2N(R 13")-, and
(R13')(R13")NSO2- (wherein R13 is Ci_3alkyl and R13 ,
R13 and R13 are independently selected from hydrogen
and Ci_3alkyl) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_ 4alkyl and C2-4alkanoyl]. b) In
another aspect R10 is selected from Ci_6alkyl,
C3_7cycloalkyl, heterocyclyl and
C3_7CycloalkylCi_3alkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) p- (wherein p is 0, 1, 2 or
3) and R13CON(R 13')- (wherein R13 is Ci_3alkyl and
R13 , R13 and R13 are independently selected from
hydrogen and Ci_3alkyl) and optionally substituted, on
an available nitrogen, by a substituent independently
selected from Ci_ 4alkyl and C2_4alkanoyl].c) In
another aspect R10 is selected from C3_7cycloalkyl and
heterocyclyl [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_ 3alkoxy,
Ci_3alkylS(O)p- (wherein p is 0, 1, 2 or 3) and
R13CON(R13')- (wherein R13 is C1 3alkyl and R13 , R13
and R13 are independently selected from hydrogen and
Ci_ alkyl) and optionally substituted, on an available
nitrogen, by a substituent independently selected from
Ci_ alkyl and C2-4alkanoyl]. Definition of R1 1 a) In
one aspect R1 1 is selected from hydrogen, Ci_6alkyl,
C3_7Cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, C3_7CycloalkylCi_3alkyl and
C3_7Cycloalkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
hydroxy, halo, oxo, cyano, 



trifluoromethyl, Ci_3alkoxy, Ci_3alkylS(O) q- (wherein
q is 0, 1, 2 or 3), R14CON(R14')-, (R14')(R 14
')NC(O)-, R14 C(O)O-, R14 OC(O)-, (R14')(R 14
")NC(0)N(R 14 ")-, R14SO2N(R 14")- , and (R14')(R
14")NSO2- (wherein R14 is Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo or cyano; and R14 , R14
and R14 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_ 3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2- 4alkanoyl]. b) In another aspect R1 1 is selected
from d _6alkyl, C3_7cycloalkyl, heterocyclyl,
arylCi_3alkyl, heteroarylCi_3alkyl,
C3_7CycloalkylCi_3alkyl and C3_7Cycloalkyl [each of
which is optionally substituted, on available carbon
atoms, by 1, 2 or 3 substituents independently
selected from Ci_3alkyl, hydroxy, halo, oxo, cyano,
trifluoromethyl, Ci_ 3alkoxy, Ci_3alkylS(O) q-
(wherein q is 0, 1, 2 or 3), R14CON(R14')- and
(R14')(R 14")NC(O)-, (wherein R14 is Ci_3alkyl and R14
, R14 and R14 are independently selected from hydrogen
and Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2 4alkanoyl]. c) In another aspect R1 1 is selected
from C Cy cloalkyl and heterocyclyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from Ci_
alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl, Ci_
3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or 3),
R14CON(R 14')- and (R14')(R 14")NC(O)-, (wherein R14
is Ci_3alkyl and R14 , R14 and R14 are independently
selected from hydrogen and Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_ 3alkoxy, carboxy and
cyano or R14 and R14 together with the nitrogen atom
to which they are attached form a 4-7 membered
saturated ring) and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2 4alkanoyl]. d) In
another aspect R1 1 is selected from C3_7cycloalkyl
and heterocyclyl, [each of which is optionally
substituted, on available carbon atoms, by 1 or 2
substituents independently selected from Ci_3alkyl,
hydroxy, halo, oxo, cyano, trifluoromethyl and Ci_
3alkoxy. e) In another aspect R11and R12 together with
the nitrogen atom to which they are attached form a
saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl. f) In another aspect R11and R12 together
with the nitrogen atom to which they are attached form
a saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur.g) In another aspect R11and R12
together with the nitrogen atom to which they are
attached form a heterocyclyl group which is optionally
substituted by 1 or 2 substituents independently
selected from R15 . h) In another aspect R11and R12
together with the nitrogen atom to which they are
attached form a heterocyclyl group which is optionally
substituted by 1 or 2 substituents independently
selected from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O-, R16CO-, R16C(O)O-,
R16CON(R16')-, (R16')(R16 ')NC(O)-, (R16')(R16")N-,
R16S(O)a- wherein a is Oto 2, R16 OC(O)-,
(R16')(R16")NSO2-, R16SO2N(R 16")-,
(R16')(R16")NC(O)N(R 16'")- wherein R16 is selected
from hydrogen and C^alkyl. Definition of R12 a) In one
aspect R12 is selected from hydrogen, Ci_3alkyl,
C3_scycloalkyl and C3_ 5cycloalkylmethyl. b) In
another aspect R12 is selected from hydrogen,
Ci_3alkyl, propyl and propylmethyl. c) In another
aspect R12 is selected from hydrogen and methyl. d) In
yet another aspect R12 is hydrogen. In one aspect R1
is optionally substituted by Osubstituents. In one
aspect R1 is optionally substituted by 1 substituent.
In one aspect R1 is optionally substituted by 2
substituents. In one aspect R1 is optionally
substituted by 3 substituents. In one aspect R2 is
optionally substituted by Osubstituents. In one aspect
R2 is optionally substituted by 1 substituent. In one
aspect R2 is optionally substituted by 2 substituents.
In one aspect R2 is optionally substituted by 3
substituents. In one aspect R3 is optionally
substituted by Osubstituents. In one aspect R3 is
optionally substituted by 1 substituent. In one aspect
R3 is optionally substituted by 2 substituents. In one
aspect R3 is optionally substituted by 3 substituents.
In one aspect the group formed by R2 and R3 together
is optionally substituted by O substituents.In one
aspect the group formed by R2 and R3 together is
optionally substituted by 1 substituent. In one aspect
the group formed by R2 and R3 together is optionally
substituted by 2 substituents. In one aspect the group
formed by R2 and R3 together is optionally substituted
by 3 substituents. In one aspect the phenyl and
heteroaryl groups in R6 and R7 are independently
optionally substituted by 0 substituents. In one
aspect the phenyl and heteroaryl groups in R6 and R7
are independently optionally substituted by 1
substituent. In one aspect the phenyl and heteroaryl
groups in R6 and R7 are independently are optionally
substituted by 2 substituents. In one aspect the
phenyl and heteroaryl groups in R6 and R7 are
independently are optionally substituted by 3
substituents. Particular values of variable groups are
as follows. Such values may be used where appropriate
with any of the definitions, claims or embodiments
defined hereinbefore or hereinafter, for compounds of
formula (1). Particular classes of compounds of the
present invention are disclosed in Table A using
combinations of the definitions described hereinabove.
For example, 'a' in the column 



headed R2 in the table refers to definition (a) given
for R2 hereinabove and ' 1' refers to the first
definition given for the variables in the compound of
formula (1) at the beginning of the description. The
variables R5, R5' , R5" 'R5"' , R13 , R13' ,
R13"'R13"' , R14 , R14' , R14"'R14"' , R16, R16' ,
R16" and R16'" are as hereinabove defined. TableAA
particular class of compound is that of formula (1)
wherein: Q is O, S, N(R 8) or a single bond; R8 is
selected from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5Cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); R1 is selected
from Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, C3_7CycloalkylCi_3alkyl,
C3_7CycloalkylC2-3alkenyl and C3_7cycloalkylC
2_3alkynyl, [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_3alkoxy,
Ci_3alkylS(O)n- (wherein n is 0, 1, 2 or 3) and
Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl; orR1and R8
together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R9
and optionally substituted, on an available nitrogen,
by a substituent independently selected from
Ci_4alkyl, C2-4alkanoyl and Ci_ 4alkanesulphonyl; R2
is selected from C3_7cycloalkyl(CH 2)m-, and
C6-i2polycycloalkyl(CH 2)m- (wherein m is 0, 1 or 2
and the rings optionally contain 1 or 2 ring atoms
independently selected from nitrogen, oxygen and
sulphur are optionally substituted, on available
carbon atoms, by 1, 2 or 3 substituents independently
selected from R6 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and Ci_
4alkanesulphony 1) ; R3 is selected from hydrogen,
Ci_4alkyl, C3_scycloalkyl and C3_5Cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); R2 and R3 together with the nitrogen
atom to which they are attached form a saturated mono,
bicyclic or bridged ring system optionally containing
1 or 2 additional ring heteroatoms independently
selected from nitrogen, oxygen and sulphur and
optionally fused to a saturated, partially saturated
or unsaturated monocyclic ring wherein the resulting
ring system is optionally substituted, on available
carbon atoms, by 1, 2, or 3 substituents independently
selected from R7 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl, C2-4alkanoyl and Ci_
4alkanesulphonyl; R4 is selected from hydrogen, R10 ,
-OR10 , -SR10 and -NR11R12 ; R10 is selected from
Ci_6alkyl, C2-6alkenyl, C2-6alkynyl, C3_7Cycloalkyl,
heterocyclyl, arylCi_3alkyl, heteroarylCi_3alkyl,
C3_7CycloalkylCi_3alkyl, C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
C1-3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy , Ci_3alkylS(O)p- (wherein p is 0, 1, 2 or
3) ) and Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an availablenitrogen, by a substituent
independently selected from C1-4alkyl, C2-4alkanoyl
and Ci_ 4alkanesulphonyl; R1 1 is selected from
hydrogen, Ci_6alkyl, C2-6alkenyl, C2-6alkynyl,
C3_7Cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl, C3_7CycloalkylCi_3alkyl,
C3_7cycloalkylC 2_3alkenyl and C3_7cycloalkylC
2_3alkynyl, [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_3alkoxy,
Ci_3alkylS(O)q- (wherein q is 0, 1, 2 or 3), R14CON(R
14')-, (R14')(R14")NC(O)-, R14 C(O)O-, R14 OC(O)-,
(R14 XR14^NC(O)N(R 14'")-, R14SO2N(R 14")-, and
(R14')(R 14")NSO2- (wherein R14 is Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo and cyano;
and R14 , R14 and R14 are independently selected from
hydrogen and Ci_3alkyl optionally substituted by 1, 2
or 3 substituents independently selected from
hydroxyl, halo, Ci_3alkoxy, carboxy and cyano or R14
and R14 together with the nitrogen atom to which they
are attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl]; and R12 is
selected from hydrogen, Ci_4alkyl, C3_scycloalkyl and
C3_5Cycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); or R1 1 and
R12 together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ring heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted, on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl; R6, R7, R9 and
R15 are independently selected from hydroxyl, halo,
oxo, carboxy, cyano, trifluoromethyl, R16 , R16O-,
R16CO-, R16C(O)O-, R16CON(R 16')-, (R16')(R16")NC(O)-,
(R16')(R 16")N-, R16S(OV wherein a is Oto 2, R16
OC(O)-, (R16')(R 16")NSO2-, R16SO2N(R 16")-,
(R16')(R16")NC(O)N(R 16'")-, phenyl and heteroaryl
[wherein the phenyland heteroaryl groups are
optionally fused to a phenyl, heteroaryl or a
saturated or partially-saturated 5- or 6-membered ring
optionally containing 1, 2 or 3 heteroatoms
independently selected from nitrogen, oxygen and
sulphur and the resulting ring system is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_4alkyl,
hydroxyl, cyano, trifluoromethyl, trifluoromethoxy,
halo, Ci_4alkoxy, Ci_4alkoxyCi_4alkyl, amino,
N-Ci_4alkylamino, di-N,N-(Ci_4alkyl)amino,
N-Ci_4alkylcarbamoyl, di-N,N-(Ci_4alkyl)carbamoyl,
Ci_4alkylS(O) r- and Ci_4alkylS(O) rCi_4alkyl (wherein
r is independently selected 0, 1 and 2) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from C1- 4alkyl,
C2-4alkanoyl and Ci_4alkanesulphonyl]; R16 is
independently selected from, Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; R16 , R16 and R16 are independently selected
from hydrogen and C^alkyl optionally substituted by 1,
2,or 3 substituents independently selected from
hydroxyl, halo, Ci_4alkoxy, carboxy and cyano); or a
pharmaceutically-acceptable salt thereof; provided
that: 



when -QR 1 is N-(3-chloro-4-methoxybenzyl)amino then
-NR 2R3 is not N-(4- hydroxycyclohexyl)amino . Another
class of compound is that of formula (1) wherein: Q is
O, S, N(R8) or a single bond; R8 is selected from
hydrogen, Ci_4alkyl, C3-scycloalkyl and
Cs-scycloalkylmethyl (each of which is optionally
substituted by 1, 2 or 3 fluoro atoms); R1 is selected
from Ci_6alkyl, C3-7cycloalkyl, heterocyclyl,
arylCi_3alkyl, heteroarylCi_3alkyl and
C3_7cycloalkylCi_3alkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
halo, cyano, trifluoromethyl, Ci_3alkoxy and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_3alkoxy; and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl; or R1and R8
together with the nitrogen atom to which they are
attached form a saturated mono, bicyclic or bridged
ring system optionally containing 1 or 2 additional
ringheteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring wherein the resulting ring system is
optionally substituted, on available carbon atoms, by
1, 2, or 3 substituents independently selected from R9
and optionally substituted, on an available nitrogen,
by a substituent independently selected from Ci_4alkyl
and C2-4alkanoyl; R2 is selected from
C3-7cycloalkyl(CH2)m-, and C6-i2polycycloalkyl(CH2)m-
(wherein m is 0, 1 or 2 and the rings optionally
contain 1 or 2 ring atoms independently selected from
nitrogen, oxygen and sulphur are optionally
substituted by 1, 2 or 3 substituents independently
selected from R6); R3 is selected from hydrogen,
Ci_4alkyl, C3_scycloalkyl and C3_5Cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); R2 and R3 together with the nitrogen
atom to which they are attached form a saturated mono,
bicyclic or bridged ring system optionally containing
1 or 2 additional ring heteroatoms independently
selected from nitrogen, oxygen and sulphur and
optionally fused to a saturated, partially saturated
or unsaturated monocyclic ring wherein the resulting
ring system is optionally substituted, on available
carbon atoms, by 1, 2, or 3 substituents independently
selected from R7 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl; R4 is
selected from hydrogen, R10 , -OR10 and -NR1 1R12; R10
is selected from Ci_6alkyl, C3_7Cycloalkyl,
heterocyclyl, arylCi_3alkyl, heteroarylCi_3alkyl and
C3_7cycloalkylCi_3alkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
halo, cyano, trifluoromethyl, Ci_3alkoxy and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_3alkoxy; and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl; R1 1 is
selected from hydrogen, Ci_6alkyl, C3_7Cycloalkyl,
heterocyclyl and C3_ 7CycloalkylCi_3alkyl,
C3_7CycloalkylC2-3alkenyl and
C3_7CycloalkylC2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R 14')-, (R14')(R 14")NC(O)-, (R14
XR14^NC(O)N(R 14'")-, R14SO2N(R 14")- and (R14')(R
14")NSO2- (wherein R14 isCi_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and R14 , R14
and R14 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2- 4alkanoyl]; and R12 is selected from hydrogen,
C1-4alkyl, C3_5cycloalkyl and C3_5cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); or R1 1 and R12 together with the
nitrogen atom to which they are attached form a
saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2_4alkanoyl; R6, R7, R9 and R15 are independently
selected from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O- and R16CO-, R16 is
independently selected from, Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; or a pharmaceutically-acceptable salt thereof;
provided that: when -QR 1 is
N-(3-chloro-4-methoxybenzyl)amino then -NR 2R3 is not
N-(4- hydroxycyclohexyl)amino . Another class of
compound is that of formula (1) wherein: Q is O, S,
N(R8) or a single bond; R8 is selected from hydrogen,
Ci_4alkyl;R1 is selected from d _6alkyl,
C3_7cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl and C3_7cycloalkylCi_3alkyl [each
of which is optionally substituted, on available
carbon atoms, by 1, 2 or 3 substituents independently
selected from Ci_ alkyl, halo, cyano, trifluoromethyl,
Ci_3alkoxy and Ci_2alkyl optionally substituted by 1,
2 or 3 substituents independently selected from
hydroxy, halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; provided that when Q is a single bond R1
is not methyl; or R1and R8 together with the nitrogen
atom to which they are attached form a saturated mono,
bicyclic or bridged ring system optionally containing
1 or 2 additional ring heteroatoms independently
selected from nitrogen, oxygen and sulphur and
optionally fused to a saturated, partially saturated
or unsaturated monocyclic ring wherein the resulting
ring system is optionally substituted, on available
carbon atoms, by 1, 2, or 3 substituents independently
selected from R9 and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl; R2 is
selected from C3-7cycloalkyl(CH 2)m-, and
C6-i2polycycloalkyl(CH2)m- (wherein the rings are
optionally substituted by 1, 2 or 3 substituents
independently selected from R6); R3 is selected from
hydrogen; R4 is selected from hydrogen, R10 , -OR10
and -NR1 1R12; R10 is selected from Ci_6alkyl,
C3_7cycloalkyl, heterocyclyl, arylCi_3alkyl,
heteroarylCi_3alkyl and C3_7cycloalkylCi_3alkyl [each
of which is optionally substituted, on 



available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, halo, cyano,
trifluoromethyl, Ci_3alkoxy and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy;
and optionally substituted, on an available nitrogen,
by a substituent independently selected from Ci_4alkyl
and C2-4alkanoyl; R1 1 is selected from hydrogen,
Ci_6alkyl, C3_7cycloalkyl, heterocyclyl and C3
7cycloalkylCi_3alkyl, C3_7cycloalkylC 2-3alkenyl and
C3_7cycloalkylC 2-3alkynyl, [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R 14')-, (R14')(R 14")NC(O)-, (R14
XR14^NC(O)N(R 14'")-, R14SO2N(R 14")- and (R14')(R
14")NSO2- (wherein R14 isCi_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and R14 , R14
and R14 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2- 4alkanoyl]; and R12 is selected from hydrogen,
C1-4alkyl, C3_5cycloalkyl and C3_5cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); or R1 1 and R12 together with the
nitrogen atom to which they are attached form a
saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2_4alkanoyl; R6, R7, R9 and R15 are independently
selected from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O- and R16CO-, R16 is
independently selected from, Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; or a pharmaceutically-acceptable salt thereof;
provided that: when -QR 1 is
N-(3-chloro-4-methoxybenzyl)amino then -NR 2R3 is not
N-(4- hydroxycyclohexyl)amino . Yet another class of
compound is that of formula (1) wherein: Q is a single
bond; R1 is selected from Ci_6alkyl, C3-7cycloalkyl,
heterocyclyl, arylCi_3alkyl, heteroarylCi_3alkyl and
C3_7CycloalkylCi_3alkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from
Ci_3alkyl,halo, cyano, trifluoromethyl, C^alkoxy and
Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; R2 is adamantyl optionally substituted
by 1, 2 or 3 substituents independently selected from
R6; R3 is hydrogen; R4 is selected from hydrogen, R10
, -SR10 , -OR 10 and -NR1 1R12 ; R10 is selected from
d _6alkyl, C3_7cycloalkyl, heterocyclyl,
arylCi_3alkyl, heteroarylCi_3alkyl and
C3_7cycloalkylCi_3alkyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
halo, cyano, trifluoromethyl, Ci_3alkoxy and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_3alkoxy; and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl; R1 1 is
selected from hydrogen, Ci_6alkyl, C3-7cycloalkyl,
heterocyclyl and C3- 7cycloalkylCi_3alkyl,
C3_7cycloalkylC 2-3alkenyl and C3_7cycloalkylC
2-3alkynyl, [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_3alkoxy, Ci_3alkylS(O)
q- (wherein q is 0, 1, 2 or 3), R14CON(R 14')-,
(R14')(R 14")NC(O)-, (R14 XR14^NC(O)N(R 14'")-,
R14SO2N(R 14")- and (R14')(R 14")NSO2- (wherein R14 is
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo and cyano; and R14 , R14 and R14 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R14 and R14 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2- 4alkanoyl]; and R12 is selected from hydrogen,
Ci_4alkyl, C3_5Cycloalkyl and C3_5Cycloalkylmethyl
(each of which is optionally substituted by 1, 2 or 3
fluoro atoms); orR1 1 and R12 together with the
nitrogen atom to which they are attached form a
saturated mono, bicyclic or bridged ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and optionally fused to a
saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; R6 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O- and R16CO-, R16 is
independently selected from, Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; or a pharmaceutically-acceptable salt thereof.
Yet another class of compound is that of formula (1)
wherein: Q is a single bond; R1 is selected from
C3_7cycloalkyl and heterocyclyl [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, halo, cyano, trifluoromethyl, Ci_3alkoxy
and Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; R2 is adamantyl optionally substituted
by 1, 2 or 3 substituents independently selected from
R6; 



R3 is hydrogen; R4 is selected from R10 and -NR1 1R12
; R10 is selected from Ci_6alkyl, C3_7Cycloalkyl and
heterocyclyl [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, halo, cyano,
trifluoromethyl, C^alkoxy and Ci_2alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxy, halo, carboxy and Ci_3alkoxy;
and optionally substituted, on an available nitrogen,
by a substituent independently selected from Ci_4alkyl
and C2-4alkanoyl;R1 1 is selected from hydrogen, d
_6alkyl, C3_7cycloalkyl, heterocyclyl [each of which
is optionally substituted, on available carbon atoms,
by 1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R 14')-, (R14')(R 14")NC(O)-, (R14
XR14^NC(O)N(R 14'")-, R14SO2N(R 14")- and (R14')(R
14")NSO2- (wherein R14 is Ci_ alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and R14 , R14
and R14 are independently selected from hydrogen and
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo, Ci_3alkoxy, carboxy and cyano or R14 and R14
together with the nitrogen atom to which they are
attached form a 4-7 membered saturated ring) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2- 4alkanoyl]; R12 is selected from hydrogen and
Ci_3alkyl; or R1 1 and R12 together with the nitrogen
atom to which they are attached form a saturated
monocyclic ring system optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur and optionally fused
to a saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur) wherein the
resulting ring system is optionally substituted on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2_4alkanoyl; R6 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O- and R16CO-, R16 is
independently selected from, d _3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; or a pharmaceutically-acceptable salt thereof.
Yet another class of compound is that of formula (1)
wherein: Q is a single bond; R1 is selected from
C3_7cycloalkyl and heterocyclyl [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, halo, cyano, trifluoromethyl, Ci_3alkoxy
and Ci_2alkyl optionallysubstituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; R2 is adamantyl optionally substituted
by 1, 2 or 3 substituents independently selected from
R6; R3 is hydrogen; R4 is selected from R10 and -NR1
1R12 ; R10 is selected from Ci_6alkyl, C3_7Cycloalkyl
and heterocyclyl [each of which is optionally
substituted, on available carbon atoms, by 1, 2 or 3
substituents independently selected from Ci_3alkyl,
halo, cyano, trifluoromethyl, Ci_3alkoxy and Ci_2alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, carboxy and
Ci_3alkoxy; and optionally substituted, on an
available nitrogen, by a substituent independently
selected from Ci_4alkyl and C2-4alkanoyl; R1 1 is
selected from hydrogen, Ci_6alkyl, C3-7cycloalkyl,
heterocyclyl [each of which is optionally substituted,
on available carbon atoms, by 1, 2 or 3 substituents
independently selected from Ci_3alkyl, hydroxy, halo,
oxo, cyano, trifluoromethyl, Ci_3alkoxy, Ci_3alkylS(O)
q- (wherein q is 0, 1, 2 or 3), R14CON(R 14')-,
(R14')(R 14")NC(O)-, (R14 XR14^NC(O)N(R 14'")-,
R14SO2N(R 14")- and (R14')(R 14")NSO2- (wherein R14 is
Ci_3alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxyl,
halo and cyano; and R14 , R14 and R14 are
independently selected from hydrogen and Ci_3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_3alkoxy, carboxy and cyano or R14 and R14 together
with the nitrogen atom to which they are attached form
a 4-7 membered saturated ring) and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2- 4alkanoyl]; R12 is selected from hydrogen and
Ci_3alkyl; or R1 1 and R12 together with the nitrogen
atom to which they are attached form a saturated
monocyclic ring system optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur and optionally fused
to a saturated, partially saturated or unsaturated
monocyclic ring (optionally containing 1 or 2
additional ring heteroatoms independently selected
from nitrogen, oxygen and sulphur)wherein the
resulting ring system is optionally substituted on
available carbon atoms, by 1, 2, or 3 substituents
independently selected from R15 and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; R6 and R15 are independently selected
from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R16 , R16O- and R16CO-, R16 is
independently selected from, Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, Ci_4alkoxy, carboxy and
cyano; or a pharmaceutically-acceptable salt thereof.
Yet another class of compound is that of formula (1)
wherein: Q is a single bond; R1 is selected from
C3_7cycloalkyl and heterocyclyl [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, halo, cyano, trifluoromethyl, C^alkoxy and
Ci_2alkyl optionally substituted by 1, 2 or 3
substituents independently selected from hydroxy,
halo, carboxy and Ci_3alkoxy; and optionally
substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl; R2 is adamantyl optionally substituted
by 1 hydroxy group; R3 is hydrogen; R4 is -NR1 1R12;
R1 1 is selected from hydrogen, Ci_6alkyl,
C3_7Cycloalkyl, heterocyclyl [each of which is
optionally substituted, on available carbon atoms, by
1, 2 or 3 substituents independently selected from
Ci_3alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
Ci_3alkoxy, Ci_3alkylS(O) q- (wherein q is 0, 1, 2 or
3), R14CON(R 14')-, (R14')(R 14")NC(O)-, (R14
XR14^NC(O)N(R 14'")-, R14SO2N(R 14")- and (R14')(R
14")NSO2- (wherein R14 is Ci_3alkyl optionally
substituted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo and cyano; and 



R14 , R14 and R14 are independently selected from
hydrogen and Ci_3alkyl optionally substituted by 1, 2
or 3 substituents independently selected from
hydroxyl, halo, Ci_3alkoxy, carboxy and cyano) and
optionally substituted, on an available nitrogen, by a
substituent independently selected from Ci_4alkyl and
C2-4alkanoyl]; R12 is hydrogen; orR1 1 and R12
together with the nitrogen atom to which they are
attached form a saturated monocyclic ring system
optionally containing 1 or 2 additional ring
heteroatoms independently selected from nitrogen,
oxygen and sulphur and wherein the ring system is
optionally substituted on available carbon atoms, by
1, 2, or 3 substituents independently selected from
R15 and optionally substituted, on an available
nitrogen, by a substituent independently selected from
Ci_4alkyl and C2-4alkanoyl; R6 and R15 are
independently selected from hydroxyl, halo, oxo,
carboxy, cyano, trifluoromethyl, R16 , R16O- and
R16CO-, R16 is independently selected from, d _3alkyl
optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxyl, halo,
Ci_4alkoxy, carboxy and cyano; or a
pharmaceutically-acceptable salt thereof. In another
apsect the invention relates to a compound of the
formula (IA): R 12 wherein R2 is adamantyl optionally
substituted by hydroxy and R1, R1 1 and R12 are as
hereinabove defined. In another aspect, the invention
relates to a compound of the formula 1 as hereinaabove
defined or a pharmaceutically-acceptable salt thereof
excluding any one of the Examples and
pharmaceutically-aceptable salts thereof. In another
aspect of the invention, suitable compounds of the
invention are any one or more of the Examples or a
pharmaceutically-acceptable salt thereof. In another
aspect of the invention, suitable compounds of the
invention are any one or more of the following or a
pharmaceutically-acceptable salt thereof:
4-cyclopropyl-N-[(2s,5r)-5-hydroxyadamantan-2-yl]-2-mo
rpholin-4-ylpyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-me
thylpyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]pyrim
idine-5-carboxamide; 4-tert-butyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]-2-morpholin-4-ylpyri
midine-5 - carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-methyl-2-morphol
in-4-ylpyrimidine-5- carboxamide; 4-tert-butyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5 -carboxamide; 4-tert-butyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5
-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-morpholin-4-yl-4
-propylsulfanyl-pyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methyl-4-propyls
ulfanylpyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-propylsulfanylpy
rimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-me
thylsulfanyl-pyrimidine-5- carboxamide;
N-(2-adamantyl)-4-cyclopropyl-2-methyl-pyrimidine-5-ca
rboxamide;
N-(2-adamantyl)-4-cyclopropyl-2-morpholino-pyrimidine-
5-carboxamide;
N-(2-adamantyl)-4-tert-butyl-2-morpholin-4-ylpyrimidin
e-5-carboxamide;
N-(2-adamantyl)-4-methyl-2-morpholin-4-y
lpyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2,4-bis(propylsulf
anyl)pyrimidine-5-carboxamidei 2-dimethylamino-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-4-propylsulfanylpyrimidine-5 - carboxamide;
4-dimethylamino-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-propylsulfanylpyrimidine-5 - carboxamide; {(35)-
1-[5-(cyclohexylcarbamoyl)-4-(propylthio)pyrimidin-2-y
l]piperidin-3-yl} acetic acid;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylamino-4-pr
opylsulfanylpyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-methylamino-2-pr
opylsulfanylpyrimidine-5- carboxamide;
2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-4-
propylsulfanylpyrimidine-5-carboxamide;
4-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-2-
propylsulfanylpyrimidine-5-carboxamide;
4-(4-acetylpiperazin-
1-yl)-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-
propylsulfanylpyrimidine-5-carboxamide;
2-(4-acetylpiperazin-l-yl)-N-[(2r,5s)-5-hydroxyadamant
an-2-yl]-4- propylsulfanylpyrimidine-5-carboxamide;
2-(4-acetylpiperazin-
1-yl)-N-(2-adamantyl)-4-propylsulfanyl-pyrimidine-5
-carboxamide;
N-(2-adamantyl)-2-(4-methylsulfonylpiperazin-
1-yl)-4-propylsulfanyl-pyrimidine-5 - carboxamide;
N-(2-adamantyl)-2- [4-(dimethylcarbamoyl)piperazin-
1-yl]-4-propylsulfanyl-pyrimidine-5 - carboxamide;
4-cyclopentyl-N- [(2s,5r)-5-hydroxyadamantan-2-yl]
-2-morpholin-4-ylpyrimidine-5 - carboxamide;
N-[(2s,5r)-5-hydroxyadamantan-2-yl]-2-morpholin-4-yl-4
-propoxypyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
3R)-oxolan-3- ylamino]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]
4-cyclopropyl-2-[(3S)-oxolan-3- yl]amino]pyrimidine-5
-carboxamide;
N-[(2s,5r)-5-hydroxyadamantan-2-yl]-2,4-dimorpholin-4-
ylpyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-me
thoxypyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-me
thylaminopyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-th
iomorpholin-4-ylpyrimidine-5- carboxamide
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(l
-oxo-l,4-thiazinan-4- yl)pyrimidine-5 -carboxamide;
4-cyclopropyl-2-(l ,1-dioxo-
1,4-thiazinan-4-yl)-N-[(2r,5s)-5-hydroxyadamantan-2-
yl]pyrimidine-5 -carboxamide;
4-cyclohexyl-N-[(2r,5s)-5 -hydroxyadamantan-2-yl]
-2-morpholin-4-ylpyrimidine-5- carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5 -carboxamide;
4-cyclobutyl-N-[(2r,5s)-5 -hydroxyadamantan-2-yl]
-2-morpholin-4-ylpyrimidine-5- carboxamide;
4-cyclobutyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-thiomorpholin-4-ylpyrimidine-5 - carboxamide
4-cyclopropyl-2-(2,6-dimethylmorpholin-4-yl)-N-[(2r,5s
)-5-hydroxyadamantan-2- yl]pyrimidine-5 -carboxamide; 



4-cyclopropyl-2-(3,3-difluoroazetidin-l-yl)-N-[(2r,5s)
-5-hydroxyadamantan-2- yl]pyrimidine-5 -carboxamide;
2-(azetidin- 1-yl)-4-cyclopropyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide; 2-(cyclobutylamino)-4-cyclopropyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[4
-(2-methoxyethyl)piperazin-lyl] pyrimidine-5
-carboxamide;
4-cyclopropyl-2-(cyclopropylamino)-N-[(2r,5s)-5-hydrox
yadamantan-2-yl]pyrimidine-5- carboxamide;
2-(cyclopentylamino)-4-cyclopropyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
lS,4S)-2-oxa-5- azabicyclo[2.2.
1]hept-5-yl]pyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[2
-(hydroxymethyl)morpholin-4- yl]pyrimidine-5
-carboxamide; 4-cyclopropyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]-2-
[3-(hydroxymethyl)morpholin-4- yl]pyrimidine-5
-carboxamide; 4-cyclopropyl-2-(dimethylamino)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
4-cyclopropyl-2-[(3R,5S)-3,5-dimethylpiperazin-l-yl]-N
-[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
4-cyclopropyl-2-[(2R,6R)-2,6-dimethylmorpholin-4-yl]-N
-[(2r,5s)-5-hydroxyadamantan- 2-yl]pyrimidine-5
-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(i
sopropylamino)pyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
2-hydroxy- 1,1-
dimethylethyl)amino]pyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(t
etrahydro-2H-pyran-4-
ylamino)pyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
2-hydroxy-2-
methylpropyl)amino]pyrimidine-5-carboxamide;
4-cyclopropyl-2-[(l,l-dioxidotetrahydro-2H-thiopyran-4
-yl)amino]-N-[(2r,5s)-5-
hydroxyadamantan-2-yl]pyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
2- hydroxyethyl)amino]pyrimidine-5-carboxamide;
4-cyclopropyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(4-methylsulfonylpiperazin- 1-
yl)pyrimidine-5-carboxamide; 4-cyclopropyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(oxetan-3
-ylamino)pyrimidine-5 - carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
2-morpholin-4- ylethyl)amino]pyrimidine-5-carboxamide;
4-cyclopropyl-2-({2-[(2R,6S)-2,6-dimethylmorpholin-4-y
l]ethyl}amino)-N-[(2r,5s)-5-
hydroxyadamantan-2-yl]pyrimidine-5-carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-{[
2-(4-methylpiperazin-lyl) ethyl]amino}pyrimidine-5
-carboxamide;
2-(cyclobutyloxy)-4-cyclopropyl-N-[(2r,5s)-5-hydroxyad
amantan-2-yl]pyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-is
opropoxypyrimidine-5- carboxamide;
2-(cyclopentyloxy)-4-cyclopropyl-N-[(2r,5s)-5-hydroxya
damantan-2-yl]pyrimidine-5- carboxamide;
4-cyclopropyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(o
xetan-3-yloxy)pyrimidine-5- carboxamide;
(4-cyclopropyl-2-morpholinopyrimidin-5 -yl)(3
-(pyridin-3-yl)pyrrolidin- 1-yl)methanone
1-(4-(4-cyclopropyl-5 -(3 -(pyridin-3-yl)pyrrolidine-
1-carbonyl)pyrimidin-2-yl)piperazin- 1- yl)ethanone;
(4-cyclopropyl-2-((2S,6R)-2,6-dimethylmorpholino)pyrim
idin-5-yl)(3-(pyridin-3- yl)pyrrolidin-
1-yl)methanone;
4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(l-
oxo-l,4-thiazinan-4-yl)pyrimidine-5 -carboxamide;
4-cyclobutyl-2-(l ,1-dioxo-
1,4-thiazinan-4-yl)-N-[(2r,5s)-5-hydroxyadamantan-2-
yl]pyrimidine-5 -carboxamide; 2-amino-4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5
-carboxamide; 2-azetidin-
1-yl-4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]p
yrimidine-5- carboxamide;
4-cyclobutyl-2-(dimethylamino)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide; 4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-[4-(2-methoxyethyl)piperazin- 1- yl]pyrimidine-5
-carboxamide; 4-cyclobutyl-2-(cyclopropylamino)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
4-cyclobutyl-2-(3,3-difluoroazetidin-l-yl)-N-[(2r,5s)-
5-hydroxyadamantan-2- yl]pyrimidine-5 -carboxamide;
4-cyclobutyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]-2-
[3 -(hydroxymethyl)morpholin-4- yl]pyrimidine-5
-carboxamide; 4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(methylamino)pyrimidine-5 - carboxamide;
4-cyclobutyl-2-[(2R,6S)-2,6-dimethylmorpholin-4-yl]-N-
[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[2-
(hydroxymethyl)morpholin-4- yl]pyrimidine-5
-carboxamide; 4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(isopropylamino)pyrimidine-5 - carboxamide;
4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(2
-hydroxy- 1,1-
dimethylethyl)amino]pyrimidine-5-carboxamide;
4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(te
trahydro-2H-pyran-4- ylamino)pyrimidine-5-carboxamide;
4-cyclobutyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-[(2-hydroxyethyl)amino]pyrimidine- 5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]
4-cyclobutyl-2-(cyclobutylamino) pyrimidine-5-
carboxamide;
4-cyclobutyl-2-[(3R,5S)-3,5-dimethylpiperazin-l-yl]-N-
[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(2
-hydroxy-2-
methylpropyl)amino]pyrimidine-5-carboxamide;
4-cyclobutyl-2-[(2R,6R)-2,6-dimethylmorpholin-4-yl]-N-
[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide; 



4-cyclobutyl-2-(cyclopentylamino)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
4-cyclobutyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(l
S,4S)-2-oxa-5- azabicyclo[2.2.
1]hept-5-yl]pyrimidine-5-carboxamide; 4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl] -2-(oxetan-3
-ylamino)pyrimidine-5 - carboxamide;
4-cyclobutyl-2-[(l,l-dioxidotetrahydro-2H-thiopyran-4-
yl)amino]-N-[(2r,5s)-5-
hydroxyadamantan-2-yl]pyrimidine-5-carboxamide;
4-cyclobutyl-2-(cyclopentyloxy)-N-[(2r,5s)-5-hydroxyad
amantan-2-yl]pyrimidine-5- carboxamide;
4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]-2-isopropoxypyrimidi
ne-5 - carboxamide;
4-cyclobutyl-2-(cyclobutyloxy)-N-[(2r,5s)-5-hydroxyada
mantan-2-yl]pyrimidine-5- carboxamide; 4-cyclobutyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl] -2-(oxetan-3
-yloxy)pyrimidine-5 - carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-propan-2-yloxypyrimidine-5 - carboxamide;
2-cyclobutyloxy-4-cyclopentyl-N-[(2r,5s)-5-hydroxyadam
antan-2-yl]pyrimidine-5- carboxamide;
4-cyclopentyl-2-cyclopentyloxy-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl] -2-(oxetan-3
-yloxy)pyrimidine-5 - carboxamide;
4-cyclopentyl-N-[(2s,5r)-5-hydroxyadamantan-2-yl]-2-th
iomorpholin-4-ylpyrimidine-5- carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(l
-oxo-l,4-thiazinan-4- yl)pyrimidine-5 -carboxamide;
4-cyclopentyl-2-(l,l-dioxo-l,4-thiazinan-4-yl)-N-[(2r,
5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methoxypyrimidine-5 - carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-me
thylaminopyrimidine-5- carboxamide;
4-cyclopentyl-2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-N
-[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
lS,4S)-2-oxa-5- azabicyclo[2.2.
1]heptan-5-yl]pyrimidine-5-carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(propan-2-ylamino)pyrimidine-5 - carboxamide;
4-cyclopentyl-2-(cyclopropylamino)-N-[(2r,5s)-5-hydrox
yadamantan-2-yl]pyrimidine-5- carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[(
3S)-3-methylmorpholin-4- yl]pyrimidine-5 -carboxamide;
4-cyclopentyl-2-[(2S,6S)-2,6-dimethylmorpholin-4-yl]-N
-[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-[4-(2-methoxyethyl)piperazin- 1- yl]pyrimidine-5
-carboxamide;
2-(4-acetylpiperazin-l-yl)-4-cyclopentyl-N-[(2r,5s)-5-
hydroxyadamantan-2-yl]pyrimidine- 5-carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(3-oxo-4-propan-2-ylpiperazin-lyl) pyrimidine-5
-carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(4
-methyl-3-oxopiperazin-lyl) pyrimidine-5 -carboxamide;
4-cyclopentyl-2-(cyclobutylamino)-N-[(2r,5s)-5-hydroxy
adamantan-2-yl]pyrimidine-5- carboxamide;
4-cyclopentyl-2-(cyclopentylamino)-N-[(2r,5s)-5-hydrox
yadamantan-2-yl]pyrimidine-5- carboxamide;2-(azetidin-
1-yl)-4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(oxetan-3-ylamino)pyrimidine-5 - carboxamide;
4-cyclopentyl-2-dimethylamino-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
4-cyclopentyl-2-[(3S,5R)-3,5-dimethylpiperazin-l-yl]-N
-[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide; 2-amino-4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5
-carboxamide;
4-cyclopentyl-2-[(l,l-dioxothian-4-yl)amino]-N-[(2r,5s
)-5-hydroxyadamantan-2- yl]pyrimidine-5 -carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-[(2-hydroxy-2-
methylpropyl)amino]pyrimidine-5-carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(2-hydroxyethylamino)pyrimidine- 5-carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl] -2-
[(1-hydroxy-2-methylpropan-2-
yl)amino]pyrimidine-5-carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(oxan-4-ylamino)pyrimidine-5 - carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-[3-(hydroxymethyl)morpholin-4- yl]pyrimidine-5
-carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[[
(3R)-oxolan-3- yl]amino]pyrimidine-5 -carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(4-methylsulfonylpiperazin- 1- yl)pyrimidine-5
-carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl] -2- [[(3
S)-oxolan-3- yl]amino]pyrimidine-5 -carboxamide;
4-cyclopentyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-[2
-(hydroxymethyl)morpholin-4- yl]pyrimidine-5
-carboxamide;
4-cyclopentyl-2-(3,3-difluoroazetidin-l-yl)-N-[(2r,5s)
-5-hydroxyadamantan-2- yl]pyrimidine-5 -carboxamide;
4-cyclopentyl-N- [(2r,5s)-5-hydroxytricyclo [3 .3
.1.13,7]dec-2-yl]-2-[(2-morpholin-4-ylethyl)amino]pyri
midine-5-carboxamide;
4-cyclopentyl-2-({2-[(2R,6S)-2,6-dimethylmorpholin-4-y
l]ethyl}amino)-N-[(2r,5s)-5- hydroxytricyclo[3 .3.1.
13,7]dec-2-yl]pyrimidine-5-carboxamide;
4-cyclopentyl-2-cyclopropyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide; 4-cyclopentyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-propan-2-ylpyrimidine-5 -
carboxamide2-(l-aminocyclopropyl)-4-cyclopentyl-N-[(2r
,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide; 



2-(aminomethyl)-4-cyclopentyl-N-[(2r,5s)-5-hydroxyadam
antan-2-yl]pyrimidine-5- carboxamide;
4-(3,3-difluorocyclobutyl)-N-[(2s,5r)-5-hydroxyadamant
an-2-yl]-2-methylpyrimidine-5- carboxamide;
4-(3,3-difluorocyclobutyl)-N-[(2r,5s)-5-hydroxyadamant
an-2-yl]-2- methylaminopyrimidine-5-carboxamide;
2-(cyclopropylamino)-4-(3,3-difluorocyclobutyl)-N-[(2r
,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
4-(3,3-difluorocyclobutyl)-2-[(2S,6R)-2,6-dimethylmorp
holin-4-yl]-N-[(2r,5s)-5-
hydroxyadamantan-2-yl]pyrimidine-5-carboxamide;
2-cyclobutyloxy-4-(3,3-difluorocyclobutyl)-N-[(2r,5s)-
5-hydroxyadamantan-2- yl]pyrimidine-5 -carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methyl-4-(oxolan
-2-yl)pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-(oxolan-2-yl)-2-
(propan-2-ylamino)pyrimidine-5- carboxamide;
2-(cyclopropylamino)-N-[(2r,5s)-5
-hydroxyadamantan-2-yl] -4-(oxolan-2-yl)pyrimidine-5 -
carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylamino-4-(o
xolan-2-yl)pyrimidine-5- carboxamide;
2-(cyclobutylamino)-N-[(2r,5s)-5
-hydroxyadamantan-2-yl] -4-(oxolan-2-yl)pyrimidine-5 -
carboxamide;
2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-4-(oxolan- 2-yl)pyrimidine-5
-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(oxetan-3-ylamin
o)-4-(oxolan-2-yl)pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-(oxolan-2-yl)-2-
propan-2-yloxypyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylsulfanyl-4
-[(2R)-oxolan-2-yl]pyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylamino-4-[(
2R)-oxolan-2-yl]pyrimidine-5- carboxamide;
2-(cyclopropylamino)-N-[(2r,5s)-5-hydroxyadamantan-2-y
l]-4-[(2R)-oxolan-2- yl]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-[(2R)-oxolan-2-y
l]-2-(propan-2- ylamino)pyrimidine-5-carboxamide;
2-[(3S,5R)-3,5-dimethylpiperazin-l-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-4-[(2R)-
oxolan-2-yl]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(oxetan-3-ylamin
o)-4-[(2R)-oxolan-2- yl]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(oxan-4-ylamino)
-4-[(2R)-oxolan-2- yl]pyrimidine-5-carboxamide;
2-(cyclobutylamino)-N-[(2r,5s)-5-hydroxyadamantan-2-yl
]-4-[(2R)-oxolan-2- yl]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-[(2R)-oxolan-2-y
l]-2-propan-2-yloxypyrimidine- 5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylsulfanyl-4
-[(2S)-oxolan-2-yl]pyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylamino-4-[(
2S)-oxolan-2-yl]pyrimidine-5- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-[(2S)-oxolan-2-y
l]-2-(propan-2- ylamino)pyrimidine-5-carboxamide;
2-(cyclopropylamino)-N-[(2r,5s)-5-hydroxyadamantan-2-y
l]-4-[(2S)-oxolan-2- yl]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-[(2S)-oxolan-2-y
l]-2-propan-2-yloxypyrimidine- 5-carboxamide;
2-[(2S,6R)-2,6-Dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-4-[(2R)-oxolan-2-yl]pyrimidine-5-
carboxamide;
2-[(2S,6R)-2,6-Dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-4-[(2S)-
oxolan-2-yl]pyrimidine-5-carboxamide; 4-(3
,3-Difluorocyclopenty^-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylpyrimidine-5
- carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-(l-methylcyclopr
opyl)-2-morpholin-4- ylpyrimidine-5 -carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-4-(l-methylcyclopr
opyl)-2-morpholin-4- ylpyrimidine-5 -carboxamide;
(Z)-3-dimethylamino-2-(l-methylcyclopropanecarbonyl)-N
-(5-phenylmethoxy-2- adamantyl)prop-2-enamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methyl-4-phenylp
yrimidine-5-carboxamide;
4-(2-Chlorophenyl)-N-[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5- carboxamide;
4-(cyclopentylmethyl)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5 - carboxamide;
4-butyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methylpy
rimidine-5-carboxamide;
N-[(2s,5r)-5-hydroxyadamantan-2-yl]-4-isobutyl-2-methy
lpyrimidine-5-carboxamide; 4-(2,2-dimethylpropyl)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5 - carboxamide;
4-(cyclopropylmethyl)-N-[(2r,5s)-5-hydroxyadamantan-2-
yl]-2-methylpyrimidine-5- carboxamide 4-cyclohexyl-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-(methylthio)pyrimidine-5 - carboxamide;
4-cyclohexyl-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-thiomorpholin-4-ylpyrimidine-5- carboxamide;
4-cyclohexyl-N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-(l-
oxidothiomorpholin-4- yl)pyrimidine-5 -carboxamide;
4-cyclohexyl-2-(l,l-dioxidothiomorpholin-4-yl)-N-[(2r,
5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
2,4-bis(dimethylamino)-N-[(2r,5s)-5-hydroxyadamantan-2
-yl]pyrimidine-5-carboxamide;2,4-bis(3
,3-difluoroazetidin- 1-yl)-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]pyrimidine-5 -
carboxamide;
2,4-bis(azetidin-l-yl)-N-[(2r,5s)-5-hydroxyadamantan-2
-yl]pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxyadamantan-2-yl]-2-methyl-4-propan-
2-yloxypyrimidine-5- carboxamide; 4-cyclobutyloxy-N-
[(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5 - carboxamide;
4-cyclopentyloxy-N- [(2r,5s)-5-hydroxyadamantan-2-yl]
-2-methylpyrimidine-5 - carboxamide;
2-[(2R,6S)-2,6-Dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxytricyclo[3.3.1.13,7]dec-2-
yl]-4-methoxypyrimidine-5 -carboxamide; 



2-(cyclopropylamino)-N-[(2r,5s)-5-hydroxytricyclo[3
.3.1. 13,7]dec-2-yl]-4-
methoxypyrimidine-5-carboxamide;
2-(cyclobutylamino)-N-[(2r,5s)-5-hydroxytricyclo[3
.3.1. 13,7]dec-2-yl]-4- methoxypyrimidine-5
-carboxamide;
2-(cyclobutyloxy)-N-[(2r,5s)-5-hydroxytricyclo[3 .3
.1.13,7]dec-2-yl]-4- methoxypyrimidine-5-carboxamide;
2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-4-ethoxy-N-[(2r
,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide;
2-(cyclopropylamino)-4-ethoxy-N-[(2r,5s)-5-hydroxytric
yclo[3 .3 .1.13,7]dec-2- yl]pyrimidine-5 -carboxamide;
4-ethoxy-N-[(2r,5s)-5-hydroxytricyclo[3.3.1.13,7]dec-2
-yl]-2-(oxetan-3- ylamino)pyrimidine-5-carboxamide;
2-(cyclobutylamino)-4-ethoxy-N-[(2r,5s)-5-hydroxytricy
clo[3 .3 .1.13,7]dec-2- yl]pyrimidine-5 -carboxamide;
2-(cyclobutyloxy)-4-ethoxy-N-[(2r,5s)-5-hydroxytricycl
o[3 .3 .1.13,7]dec-2-yl]pyrimidine- 5-carboxamide;
2-[(2R,6S)-2,6-dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxytricyclo[3.3.1.13,7]dec-2- yl]
-4-(1-methylethoxy)pyrimidine-5 -carboxamide;
2-(cyclopropylamino)-N-[(2r,5s)-5-hydroxytricyclo[3.3.
1.13,7]dec-2-yl]-4-(lmethylethoxy)
pyrimidine-5-carboxamide;
N-[(2r,5s)-5-hydroxytricyclo[3.3.1.13,7]dec-2-yl]-4-(l
-methylethoxy)-2-(oxetan-3-ylamino)pyrimidine-5-carbox
amide;
2-(cyclobutylamino)-N-[(2r,5s)-5-hydroxytricyclo[3.3.1
.13,7]dec-2-yl]-4-(lmethylethoxy)
pyrimidine-5-carboxamide;
2-(cyclobutyloxy)-N-[(2r,5s)-5-hydroxytricyclo[3.3.1.1
3,7]dec-2-yl]-4-(lmethylethoxy) pyrimidine-5
-carboxamide; N-[(2r,5s)-5-hydroxyadamantan-2-yl]
2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-4-[(2R)-
oxolan-2-yl]pyrimidine-5-carboxamide;
4-cyclopropyl-2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-N
-[(2r,5s)-5-hydroxyadamantan-2- yl]pyrimidine-5
-carboxamide; and
2-[(2S,6R)-2,6-dimethylmorpholin-4-yl]-N-[(2r,5s)-5-hy
droxyadamantan-2-yl]-4-
(methoxymethyl)pyrimidine-5-carboxamide. Another
aspect of the present invention provides a process for
preparing a compound of formula 1 or a
pharmaceutically acceptable salt thereof which process
[wherein variable groups are, unless otherwise
specified, as defined in formula 1] comprises any one
of the following processes; a) suitable for when Q is
a single bond linked to a carbon atom: Scheme 1
According to this method, a b-ketoester of formula 2
is converted to a compound of formula 3 where X
represents dialkylamino (e.g. dimethylamino) or lower
alkoxy (e.g. ethoxy). The compound of formula 3 is
then treated with an appropriately substituted amidine
or guanidine of formula 4. The ester protecting group
in the compound of formula 5 is then cleaved and the
resulting carboxylic acid is coupled with an amine of
fomula NHR2R3 to give the desired compound of formula
1. Methods for conversion of compounds of formula 2 to
enamines of formula 3 (X is dialklyamino) are well
known to the art and examples are described in the
following references; TetrahedronLett, 1984, 25, 3743;
Synthesis, 1983, 566; Synthesis, 1990, 70. When
X=dimethylamino, the reaction typically involves
treating a compound of formula 2with
N,N-dimethylformamide dimethyl acetal in an inert
solvent, typically 1,4-dioxane or toluene, at
temperature between 50-1000C. Methods for conversion
of compounds of formula 2 to enol ethers of formula 3
(X is alkoxy) and well known to the art and examples
are described in the following references; Liebigs
Ann. Chem., 1897, 297, 1; J. Chem. Soc, Perkin Trans.
1, 1979, 464; J. Med. Chem., 2000, 43, 3995;
Tetrahedron, 2002, 58, 8581; When X is ethoxy, the
reaction typically involves treating a compound of
formula 2 with triethylortho formate in the presence
of acetic anhydride at reflux. Methods for conversion
of compounds of formula 3 to pyrimidines of formula 5
are well known in the art and examples are described
in the following references; Bioorg. Med. Chem. Lett.,
2005, 15, 4898; Bioorg. Med. Chem. Lett., 2003, 13,
567; US 2005096353. The compound of formula 3 is
treated with an appropriate amidine or guanidine of
formula 4 in an inert solvent (e.g. methanol, ethanol)
with an appropriate base (e.g. sodium ethoxide) at
temperatures ranging from 50-1000C, preferably at
reflux. Methods for conversion of compounds of formula
5 to pyrimidines of formula 1 are well known to the
art. Cleavage of a compound of formula 5 to the
corresponding carboxylic acid will be dependent on the
nature of the ester group used and many procedures are
outlined in the following reference; T.W. Green,
Protective Groups in Organic Synthesis, John Wiley and
Sons, 1991. For example, in the case where Re
represents lower alkoxy (e.g. methyl or ethyl), the
reaction can be carried out by hydrolysis with a
suitable base such as an alkaline metal hydroxide
(e.g. sodium hydroxide, potassium hydroxide or lithium
hydroxide) in a suitable solvent (e.g. methanol, THF,
water) at temperatures ranging from 0-500C but
preferably at ambient temperature. In the case where
Re is an acid labile ester (e.g. -butyl), the reaction
may be carried out by treatment with an inorganic acid
(e.g. hydrochloric acid) or an organic acid (e.g.
trifluoroacetic acid) in a suitable solvent (e.g.
dichloromethane) at temperatures ranging from
0-ambient but preferably at ambient temperature. In
the case where Re is an ester labile to hydrogenation
(e.g. benzyl), the reaction may be carried out with a
suitable catalyst (e.g. palladium-on-carbon) in the
presence of an inert solvent (e.g. ethanol, methanol,
toluene) typically at room temperature and a suitable
pressure (typically atmospheric pressure) Formation of
an amide from a carboxylic acid is a process well
known to the art. Typical processes include, but are
not limited to, formation of an acyl halide by
treatment with asuitable reagent (e.g. oxalyl
chloride, POCI3) in a suitable solvent such as
dichloromethane or ,L/-dimethylformamide for example
at temperatures ranging from 0-500C but preferably at
ambient temperature. Alternatively, in situ conversion
of the acid to an active ester derivative may be
utilised with the addition of a suitable coupling
agent (or combination of agents) to form an active
ester such as HATU, 1-hydroxybenzotriazole (HOBT), and
l-ethyl-3-(3-dimethylaminopropyl)carbodi-imide
hydrochloride (EDAC) for example, optionally in the
presence of a suitable base such as triethylamine or
N,N-di-isopropylamine for example. Typically the
reaction is carried out at temperatures ranging from
0-500C but preferably at ambient temperature. Direct
conversions of esters to amides are known in the art
with examples described in the following references;
J. Med. Chem., 2007, 50, 1675; Heterocycles, 2006, 67,
519 and typically involve heating of the two
components, optionally in the presence of a suitable
additive (e.g. AlMes). Typically reactions are carried
out in inert solvents (e.g. toluene, benzene) at
elevated temperatures (e.g. 50-1500C) achieved through
conventional or microwave heating. b) suitable for
when Q is a single bond linked to a carbon atom:
Scheme 2 



According to this method, Meldrum's acid of formula 6
is converted to a compound of formula 7. The compound
of formula 7 is then treated with an amine of fomula
NHR2R3 to form a b-ketoamide of formula 8. This
compound of formula 8 is then converted to a compound
of formula 9 where X represents dialkylamino (e.g.
dimethylamino) or lower alkoxy (e.g. ethoxy). The
compound of formula 9 is then treated with an
appropriately substituted amidine or guanidine of
formula 4 to give the desired compound of formula
1.Methods for conversion of compounds of formula 6 to
compounds of formula 7 are well known in the art and
examples are described in the following references; J.
Org. Chem., 2001, 26, 6756; J. Med. Chem., 1998, 41,
3186. The Meldrum's acid is treated with an acyl
chloride of formula R1QCOCl in an anhydrous inert
solvent (e.g. dichloromethane) in the presence of an
organic base (e.g. pyridine, triethylamine, or
N,N-diisopropylamine) at temperatures between 0-500C,
but preferably at O0C to ambient temperature. Methods
for conversion of compounds of formula 7 to compounds
of formula 8 are well known in the art and examples
are described in the following reference; Synthesis.,
1992, 1213. The compound of formula 7 is treated with
a stoichiometric amount of amine of formula HNR2R3 in
an inert solvent (e.g. toluene) at elevated
temperature, preferably at reflux. Methods for
conversion of compounds of formula 8 to compounds of
formula 9 are analogous to those previously outlined
for the conversion of compounds of formula 2 to
compounds of formula 3 described above. Methods for
conversion of compounds of formula 9 to compounds of
formula 1 are analogous to those previously outlined
for the conversion of compounds of formula 3 to
compounds of formula 5. c) suitable for when Q is a
single bond linked to a carbon atom: Scheme 3
According to this method, a compound of formula 9 is
converted to a compound of formula 11 by treatment
with methylsulfonylformadine 10. The compound of
formula 11 is then oxidised to give a sulphoxide of
formula 12 which is reacted with an appropriate
nucleophile to give the desired compound of formula 1.
Methods for conversion of compounds of formula 9 to
pyrimidines of formula 11 are well known in the art
and examples are described in the following patent
reference; WO2006050476. The compound of formula 9 is
treated with isothiourea sulphate 10 in an inert
solvent (e.g. DMF) with an appropriate base (e.g.
sodium acetate) and heated at temperatures of between
50-1000C, ideally at 80-900C to give pyrimidines of
formula 11.Methods for conversion of thioethers of
formula 11 to sulphoxides of formula 12 are well known
in the art and examples are described in the following
patent reference; WO2006050476. The compound of
formula 11 is treated with an appropriate oxidising
agent (e.g. m-chloroperbenzoic acid) in an inert
solvent (e.g. dichloromethane) at temperatures ranging
from -78 0C to ambient temperature, preferably at
-1O0C to ambient temperature. It will be appreciated
by those skilled in the art that the potential to
further oxidise the sulphur to the corresponding
sulphoxide also exists and that these compounds would
also be suitable for the activation of this group
towards nucleophilic displacement in the subsequent
step. Methods for conversion of compounds of formula
12 to compounds of formula 1 are well known in the art
and examples are described in the following
references; WO2006050476, Synth. Commun., 2007, 37,
2231; Bioorg. Med. Chem., 2005, 13, 5717. The compound
of formula 12 is treated with an appropriate
nucleophilic reagent in an inert solvent (e.g. THF,
DMF, 1,4-dioxane) at temperatures ranging from from
ambient temperature to 1000C dependant of the
nucleophilicity of the reagent. d) suitable for when Q
is O, S, N(R 8) or a single bond linked to a
heteroatom; Scheme 4 According to this method, a
malonate of formula 13 is converted to a compound of
formula 14. The compound of formula 14 is then treated
with an appropriately substituted amidine or guanidine
of formula 4 to give a pyrimidone of formula 15. The
pyrimidone is then coverted to a suitably reactive
species and treated with a nucleophile to give
pyrimidines of formula 16. The ester protecting group
(Re) in the compound of formula 16is then cleaved and
the resulting carboxylic acid is coupled with an amine
of fomula NHR2R3 to give the desired compound of
formula 1. Methods for conversion of malonates of
formula 13 to compounds of formula 14 where X
represents dialkylamino (e.g. dimethylamino) or lower
alkoxy (e.g. ethoxy) are well known in the art and
examples are described in the following references; J.
Org. Chem., 1995, 60, 1900; Organic Synthesis; J.Wiley
& Sons: New York, 1996: Collect. VoI 3, p395; EP
413918; EP 4 11417; WO 2002034710. When X is ethoxy,
the reaction typically involves treating a compound of
formula 13 with triethylorthoformate in the presence
of acetic anhydride at reflux. Methods for conversion
of compounds of formula 14 to compounds of formula 15
are analogous to those previously outlined for the
conversion of compounds of formula 3 to compounds of
formula 5 described above. Methods for conversion of
compounds of formula 15 to pyrimidines of formula 16
are well known in the art and examples are described
in the following references; J. Med. Chem., 2007, 50,
591. The compound of formula 15 is treated with a
suitable halogenating system (e.g. POC13/PC15 or
Cl2P(=O)OPh) in an inert solvent (e.g. DMF) or neat
with an and heated at temperatures of between
50-1900C, ideally at reflux to give halo pyrimidines
which are then displaced with appropriate nucleophiles
in an inert solvent (e.g. DMF, butyronitrile, DMF) in
the presence of an appropriate base (e.g. potassium
carbonate, sodium carbonate) at temperatures ranging
from ambient temperature to 1000C dependant of the
nucleophilicity of the reagent to give compounds of
formula 16. Optionally, the anion of the nucleophile
may be prepared by treatment with a suitable base
(e.g. sodium hydride, lithium hexamethyldisilazide).
Methods for conversion of compounds of formula 16 to
compounds of formula 1 are analogous to those
previously outlined for the conversion of compounds of
formula 5 to compounds of formula 1 described above.
e) suitable for when Q is O, S, N(R8) or a single bond
linked to a heteroatom;Scheme 5 According to this
method, an acid chloride of formula 17 is coupled with
an amine of fomula NHR2R3 and converted to an amide of
formula 18. The amide of formula 19 is then converted
to a compound of formula 19 where X represents
dialkylamino (e.g. dimethylamino) or lower alkoxy
(e.g. ethoxy). The amide of formula 19 is then treated
with an appropriately substituted amidine or guanidine
of formula 4 to give a pyrimidone of formula 20. The
pyrimidone is then converted to a suitably reactive
species and treated with a nucleophile to give the
desired compound of formula 1. Methods for conversion
of compounds of formula 17 to amides of formula 18 are
well known in the art and examples are described in
the following references; J. Org. Chem., 2007, 72,
7058; Bioorg. Med. Chem. Lett., 2007, 17, 1951. The
compound of formula 17 is treated with an amine of
fomula NHR2R3 in the presence of a suitable base
(e.g.. triethylamine, pyridine) in a suitable solvent
(e.g. dichloromethane) at temperatures of 0-500C,
typically at O0C to ambient temperature. Methods for
conversion of compounds of formula 18 to compounds of
formula 19 are analogous to those previously outlined
for the conversion of compounds of formula 2 to
compounds of formula 3 described above. 



Methods for conversion of compounds of formula 19 to
compounds of formula 20 are analogous to those
previously outlined for the conversion of compounds of
formula 3 to compounds of formula 5 described above.
Methods for conversion of compounds of formula 20 to
compounds of formula 1 are analogous to those
previously outlined for the conversion of compounds of
formula 15 to compounds of formula 16 described
above.f) suitable for when Q is O, S, N(R8) or a
single bond linked to a heteroatom; i) Hydrolyse ii)
HNR2R3 Scheme 6 According to this method, a
pyrimidinedione ester of formula 21 is halogenated to
give a di-halo (or equivalent) compound of formula 22
wherein X' is halo. The compound is treated with a
stoichiometric quantity of an appropriate nucleophile
(Q-R 1) to give compounds of formula 23 and then
reacted with another nucleophile (R4) to give a
pyrimidine of formula 24. The ester protecting group
(Re)in the compound of formula 24 is then cleaved and
the resulting carboxylic acid is coupled with an amine
of fomula NHR2R3 to give the desired compound of
formula 1. Methods for conversion of compounds of
formula 21 to compounds of formula 22 are well known
in the art and examples are described in the following
references; J. Med. Chem., 2007, 50, 591. The compound
of formula 21 is treated with a suitable halogenating
system (e.g. POC13/PC15 or Cl2P(=O)OPh) in an inert
solvent (e.g. DMF) or neat and heated at temperatures
of between 50-1900C, ideally at reflux to give halo
pyrimidines. Methods for conversion of compounds of
formula 22 to compounds of formula 23 are well known
in the art and examples are described in the following
references; J. Med. Chem., 2007, 50, 591. Compounds of
formula 22 are treated with appropriate nucleophiles
in an inert solvent (e.g. DMF, butyronitrile,
dichloromethane) in the presence of an appropriate
base (e.g. potassium carbonate, sodium carbonate,
N,N-diethylamine) at temperatures ranging from ambient
temperature to 1000C dependant of the nucleophilicity
of the reagent to give compounds of formula 23.
Optionally, the anion of the nucleophile may be
prepared by treatment with a suitable base (e.g.
sodium hydride, lithiumhexamethyldisilazide). It will
be appreciated by those skilled in the art that
regioisomeric mixtures may result in this reaction and
that separation techniques may be required to obtain
the desired regiosiomer. Methods for conversion of
compounds of formula 23 to compounds of formula 24 are
analogous to those previously outlined for the
conversion of compounds of formula 22 to compounds of
formula 23 described above. Methods for conversion of
compounds of formula 24 to compounds of formula 1 are
analogous to those previously outlined for the
conversion of compounds of formula 5 to compounds of
formula 1 described above. g) suitable for when Q is
O, S, N(R8) or a single bond linked to a heteroatom;
Scheme 7 According to this method, a pyrimidinedione
acid of formula 25 is halogenated to give a di-halo
acyl halide (or equivalent) compound of formula 26
wherein X' is halo. The compound is treated with an
amine of fomula NHR2R3 to give compounds of formula
27. The di-halo amide is then treated with a
stoichiometric quantity of an appropriate nucleophile
(Q-R1) to give a compound of formula 28 and then
reacted with another nucleophile (R4) to give the
desired compound of formula 1. Methods for conversion
of compounds of formula 25 to compounds of formula 26
are analogous to those previously outlined for the
conversion of compounds of formula 21 to compounds of
formula 22 described above.Methods for conversion of
compounds of formula 26 to compounds of formula 27 are
analogous to those previously outlined for the
conversion of compounds of formula 17 to compounds of
formula 18 described above. Methods for conversion of
compounds of formula 27 to compounds of formula 28 are
compounds of formula 28 to compounds of formula 1 are
analogous to those previously outlined for the
conversion of compounds of formula 22 to compounds of
formula 23 described above. A significant number of
b-ketoamides and b-ketoesters are commercially
available as listed in the Available Chemicals
Directory and a further number have been described in
the chemical literature. A listing of many of the
methods suitable for preparation of b- ketoesters is
contained within ' Comprehensive Organic
Transformations; A Guide to Functional Group
Preparations', VCH Publishers, Inc, NY, 1989, p685,
694 & 768]. Additional methods may be found in
'Advanced Organic Chemistry', 3rd Ed, J . Wiley &
Sons, Inc, NY, 1985 p437 & 823]. A sample method for
the conversion of b-ketoesters to b-ketoamides has
been described above in the preparation of compounds
of formula 8. A number of substituted amidines and
guanidines are commercially available as listed in the
Available Chemicals Directory and a further number
have been described in the chemical literature. A
listing of many of the methods suitable for
preparation of amidines and guanidines is contained
within 'Comprehensive Organic Functional Group
Transformations; Elsevier Publishers, Inc, Oxford,
1995, vol 5, p741 and vol 6, p639]. Additional methods
may be found in 'Advanced Organic Chemistry', 4rd Ed,
J . Wiley & Sons, Inc, NY, 1991 p769 & 903]. A sample
method for the conversion of amines to guanidines is
given in patent WO1997045 108. It will be appreciated
that certain of the various substituents in the
compounds of the present invention may be introduced
by standard aromatic substitution reactions or
generated by conventional functional group
modifications either prior to or immediately following
the processes mentioned above, and as such are
included in the process aspect of the invention. Such
reactions and modifications include, introduction of a
substituent by means of an aromatic substitution
reaction, reduction of substituents, oxidation of
substituents and alkylation of substituents, for
example, alkylation reactions such as conversion of a
secondary amide to a primary amide typically carried
out using strong base (e.g. sodium hydride or lithium
or potassium hexamethyldisilylazides) and a
suitablealkylating agent (e.g. methyl iodide). The
reagents and reaction conditions for such procedures
are well known in the chemical art. Particular
examples of aromatic substitution reactions include
the introduction of a nitro group using concentrated
nitric acid, the introduction of an acyl group using,
for example, an acyl halide and Lewis acid (e.g.
aluminium trichloride) under Friedel Crafts
conditions; the introduction of an alkyl group using
an alkyl halide and Lewis acid (e.g. aluminium
trichloride) under Friedel Crafts conditions; and the
introduction of a halogeno group. Particular examples
of modifications include the reduction of a nitro
group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with
iron in the presence of hydrochloric acid with
heating; oxidation of alkylthio to alkylsulphinyl or
alkylsulphonyl; removal of alkylthio groups by
reductive de-sulphurisation by for example treatment
with a nickel catalyst. It will also be appreciated
that in some of the reactions mentioned herein it may
be necessary/desirable to protect any sensitive groups
in the compounds. The instances where protection is
necessary or desirable and suitable methods for
protection are known to those skilled in the art.
Conventional protecting groups may be used in
accordance with standard practice (for illustration
see T.W. Green, Protective Groups in Organic
Synthesis, John 



Wiley and Sons, 1991). Thus, if reactants include
groups such as amino, carboxy or hydroxy it may be
desirable to protect the group in some of the
reactions mentioned herein. A suitable protecting
group for an amino or alkylamino group is, for
example, an acyl group, for example an alkanoyl group
such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl
group, an arylmethoxycarbonyl group, for example
benzyloxycarbonyl, or an aroyl group, for example
benzoyl. The deprotection conditions for the above
protecting groups necessarily vary with the choice of
protecting group. Thus, for example, an acyl group
such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis
with a suitable base such as an alkali metal
hydroxide, for example lithium or sodium hydroxide.
Alternatively an acyl group such as a -butoxycarbonyl
group may be removed, for example, by treatment with a
suitable acid as hydrochloric, sulphuric or phosphoric
acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl
group may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon, or by
treatment with a Lewis acid for example
borontris(trifluoroacetate). A suitable alternative
protecting group for a primary amino group is, for
example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example
hydroxylamine, or with hydrazine. A suitable
protecting group for a hydroxy group is, for example,
an acyl group, for example an alkanoyl group such as
acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection
conditions for the above protecting groups will
necessarily vary with the choice of protecting group.
Thus, for example, an acyl group such as an alkanoyl
or an aroyl group may be removed, for example, by
hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium
hydroxide. Alternatively an arylmethyl group such as a
benzyl group may be removed, for example, by
hydrogenation over a catalyst such as
palladium-on-carbon. A suitable protecting group for a
carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be
removed, for example, by hydrolysis with a base such
as sodium hydroxide, or for example a -butyl group
which may be removed, for example, by treatment with
an acid, for example an organic acid such as trifluoro
acetic acid, or for example a benzyl group which may
be removed, for example, by hydrogenation over a
catalyst such as palladium-on-carbon. The protecting
groups may be removed at any convenient stage in the
synthesis using conventional techniques well known in
the chemical art. Accordingly, another aspect of the
present invention provides a process for preparing a
compound of formula (1) or a pharmaceutically
acceptable salt thereof which process (wherein
variable groups are, unless otherwise specified, as
defined in formula (I)) comprises: i) reacting a
compound of formula: or a reactive derivative thereof
with an amine of formula HNR2R3; ii) reacting together
compounds of the formulae:wherein X is dialkylamino or
lower alkoxy; iii) when R4 is -SR 10, reacting a
compound of the formula: with the appropriate
nucleophile to convert -SOMe to - R4; iv) reacting an
activated derivative of a compound of the formula: of
the formula Q-R1; v) reacting a compound of the
formula: wherein X' is halo with a nucleophile R ; and
thereafter if necessary or desirable: i) converting a
compound of the formula (1) into another compound of
the formula (1); ii) removing any protecting groups;
iii) resolving enantiomers; iv) forming a
pharmaceutically-acceptable salt thereof. As stated
hereinbefore the compounds defined in the present
invention possess 1l bHSDl inhibitory activity. These
properties may be assessed using the following assay.
Assays The conversion of cortisone to the active
steroid Cortisol by 1l bHSDl oxoreductase activity,
can be measured using a competitive homogeneous time
resolved fluorescence assay (HTRF) (CisBio
International, R&D, Administration and Europe Office,
In Vitro Technologies - HTRF(r) / Bioassays BP 84175,
30204 Bagnols/Ceze Cedex, France. Cortisol bulk HTRF
kit: Cat No. 62CO2PEC).The evaluation of compounds
described herein was carried out using a baculovirus
expressed N terminal 6-His tagged full length human l
l bHSDl enzyme(*l). The enzyme was purified from a
detergent solublised cell lysate, using a copper
chelate column. Inhibitors of 1l bHSDl reduce the
conversion of cortisone to Cortisol, which is
identified by an increase in signal, in the above
assay. Compounds to be tested were dissolved in
dimethyl sulphoxide (DMSO) to 1OmM and diluted further
in assay buffer containing 1% DMSO to 10 fold the
final assay concentration. Diluted compounds were then
plated into black 384 well plates (Matrix, Hudson NH,
USA). The assay was carried out in a total volume of
20ml consisting of cortisone (Sigma, Poole, Dorset,
UK, 16OnM), glucose-6-phosphate (Roche Diagnostics,
ImM), NADPH (Sigma, Poole, Dorset, lOOmM),
glucose-6-phosphate dehydrogenase (Roche Diagnostics,
12.5mg/ml), EDTA (Sigma, Poole, Dorset, UK, ImM),
assay buffer (K2HPO4/KH 2PO4, 10OmM) pH 7.5,
recombinant 1l bHSDl [using an appropriate dilution to
give a viable assay window - an example of a suitable
dilution may be 1 in 1000 dilution of stock enzyme]
plus test compound. The assay plates were incubated
for 25 minutes at 37C after which time the reaction
was stopped by the addition of l Oml of 0.5mM
glycerrhetinic acid plus conjugated cortisol(D2). l
Oml of anti-cortisol Cryptate was then added and the
plates sealed and incubated for 6 hours at room
temperature. Fluorescence at 665nm and 620nm was
measured and the 665nm:620nm ratio calculated using an
Envision plate reader. These data were then used to
calculate IC50 values for each compound (Origin 7.5,
Microcal software, Northampton MA, USA) and/or the %
inhibition at 30 mM of compound. * 1 The Journal of
Biological Chemistry, Vol. 26, No 25, ppl6653 - 16658
Compounds of the present invention typically show an
IC50 of less than 30mM, and preferably less than 5 mM.
For example, the following results were obtained:The
following table displays %inhibition of human 11-bHSD
at a test concentration of 30mM of compoundA MOBILE
WIRELESS DEVICE WITH AN EMBEDDED MEDIA PLAYER
BACKGROUND OF THE INVENTION 1. Field of the Invention
This invention relates to a mobile wireless device
with an embedded media player. The term 'mobile
wireless device' means any kind of personal, portable
mobile device with one or two-way wireless
capabilities and includes without limitation mobile
telephones, smart phones, communicators, and similar
application specific devices. It includes devices able
to communicate in any manner over any kind of wireless
network, such as GSM or UMTS, CDMA and WCDMA mobile
radio, Bluetooth, IrDA etc. A 'media player' is an
application that enables a device to store, organise
and play digital music, images, video and 



other media. A media player is 'embedded' in a mobile
wireless device if it is native to that device - i.e.
is designed or implemented into the device by the
device manufacturer itself. 2. Description of the
Prior Art Digital audio players, for example MP3
format portable consumer electronics devices and the
Apple iPodQ , are hugely popular. But the current
generation of these devices have no wireless
connectivity and this means that there is no mechanism
for browsing or discovering new music and then
wirelessly downloading those tracks directly to the
player. Instead, music tracks are typically ripped
from a CD onto a desktop computer or purchased from an
on-line music store, such as the Apple iTunes(r)
store. The digital audio player is connected via a
cable to the desktop computer and the music tracks are
then downloaded from the computer to the digital audio
player. For many years, the deficiencies of this model
have been commented on; from the user's perspective,
it would be far easier if the digital audio player
could directly download music tracks over the wide
area wireless network (e.g. 3G etc.). Hence, the
mobile telephone has been seen by many as the natural
device for consumers to use as their digital audio
players. And for many years, most mobile telephones
have been equipped with some form of media player that
enables the user to store, organise and play digital
music. But the process of getting digital music tracks
onto these devices has remained cumbersome and slow;
ittypically involves downloading special software onto
a desktop computer that enables the computer to
recognise and communicate with the mobile telephone;
you then need to install special software that enables
the user to transfer music files from the computer to
the mobile telephone over a USB cable. Once the
software is installed, the user can 'sideload' tracks
from the PC to the mobile telephone. Different mobile
telephones generally have different requirements;
different network operators may also impose
variations. So overall, it is a complex and confusing
situation and there is no easy and popular mechanism
to enable music tracks to be loaded onto a mobile
telephone. One recent initiative to address this
problem is the MusicStationfJ media player from
Omnifone Limited. The MusicStation media player can be
installed and run on a very broad range of popular
mobile telephones; it then gives the ability to browse
a library of several million music tracks stored on
remote servers and to download music tracks over the
air directly to the mobile telephone. Sophisticated
DRM allows the MusicStation media player to offer
unlimited music subscriptions services, often called
'AU You Can Eat' services. The user can download as
many tracks as desired for a flat monthly fee, or for
a price that is in effect part of the initial purchase
price. Downloaded music tracks can be organised and
managed on the telephone. Further details are at WO
2007/129081, the contents of which are incorporated by
reference. Reference may also be made to WO
2006/061595, the contents of which are also
incorporated by reference. This discloses a mechanism
that enables a version of the MusicStation media
player to be automatically adapted to run optimally on
a given mobile telephone, taking into account the
performance capabilities and functionality of that
specific mobile telephone. Most mobile telephones
already have an embedded media player pre-installed
and hence the appropriate version of the MusicStation
media player will typically be installed together with
this embedded media player; there will then be two
separate media players on the mobile telephone; the
original embedded player, that is restricted solely to
storing, playing and organising tracks that have been
uploaded to the device from a connected PC, and the
MusicStation media player that allows much richer
functionality, including the ability todownload
unlimited tracks over the air. This can however be
confusing for consumers because there are then two
different media players, each accessed using a
different user interaction sequence and each offering
different functions. It can also be an inefficient use
of device memory.SUMMARY OF THE INVENTION In this
invention, a mobile wireless device includes an
embedded media player; the functionality of the media
player has been extended by integrating a third party
application with the media player, the third party
application extending the capabilities of the embedded
media player by providing support for an unlimited
music subscription service. Hence, the invention is
based on the insight that a third party application
that can provide access to an unlimited music
subscription service, such as the MusicStation media
player, can be integrated with an embedded media
player in a mobile wireless device. The device then
behaves as though the functionality of the media
player has been extended, but without the extensive
engineering effort needed to re-write the embedded
media payer so that it can itself provide access to
the unlimited music subscription service. The above
may be extended for community, for a-la-carte music,
for subscription based music, for other media type
a-la-carte and subscription based access. Features of
the preferred implementation include the following:
The third party application and the embedded media
player can be seamlessly integrated with each other so
that they appear to the user to be a single
application. For example, the third party application
can mimic the user interface of the embedded media
player third party application; it presents no visible
UI that is different from the UI of the embedded media
player. The third party application can provide one or
more of: unlimited media browsing; unlimited media
downloading; sharing of playlists with other users;
sharing of tracks with other users; registering a
profile representing the user to enable the user to
develop a network of friends. The device can hence be
rapidly enhanced to provide these advanced features,
but without the need to re-design the embedded media
player to provide these capabilities. The third party
application is a J2ME plug-in, or other mobile phone
supported software language, and the embedded media
player includes hooks that enable seamlessintegration
with the third party application such that
substantially no changes to the code for the embedded
media player are required to integrate with the third
party application. The third party application can
also be 'manufacturer signed'; it is then enabled with
more security access than a non-signed third party
application, and is recognised more quickly by the
device, and its operating system has faster and more
stable operation than a non-signed third party
application, enabling it to perform operations which
do not need user approval. The third party application
may have been customized substantially automatically
for a specific mobile wireless device. This can be
done using the technology described in WO 2006/061595,
the contents of which have been incorporated by
reference. The music related main menu of the embedded
media player can include an item that, if selected,
opens the third party application. Selecting the item
can then cause a menu list to be displayed, the menu
list including items that correspond to one or more of
the following functions: Search; News;
Discover/Browse; Friends/Community; Downloads. The
third party application can deliver content using a
control mechanism such as DRM that supports
media/content access control and metering and enables
the use of unlimited subscription services. The third
party application can provide a control mechanism such
as DRM that supports media/content access control and
metering and enables the use of unlimited subscription
services. The download of music tracks does 



not have to be metered by or sent to a billing system.
So for example, the costs of the unlimited music
service can in effect be captured in the sale price of
the device or the monthly fixed tariff, removing the
need to meter actual usage or provide integration
between the music/media download infrastructure and
the billing infrastructure. The third party
application can communicate with the user's phone or
address book data stored on the device to enable
invitations to be sent to listen to and/or download
music tracks. The third party application can also
provide a download queuing mechanism for downloading a
queue of media assets and digital content for
efficient network utilization. The device can send one
or more playlists to one or more remote servers for
subsequentretrieval by one or more other users. A
playlist or playlists can be generated automatically
using one or more of: statistical information, playing
metrics, a media recommendations engine, information
describing media charts or using any other
information. When a playlist is received at a mobile
wireless device it can be used to trigger the
automatic downloading of media files specified in the
playlist to that mobile wireless device. The media
files specified in the playlist can be transferred
from one or more remote servers to the mobile wireless
device that has received the playlist. The third party
application can support one or more of: music, sound,
images and video. The device may be one in which the
third party application communicates with the user's
phone or address book data stored on the device , or
the friends and contacts stored on the server (a cache
of which will be in the application), to enable
invitations to be sent to listen to and/or download
music tracks. The device may be one in which the third
party application is manufacturer signed and is
therefore recognised more quickly than a non-signed
third party application and has faster and more stable
operation that a non-signed third party application.
The device may be one in which the third party
application is manufacturer signed and is provided
with more security access and can run and access
functions and features which may otherwise not be
possible or require user approval.BRIEF DESCRIPTION OF
THE DRAWINGS Figure 1 shows a mobile phone, which is
being used by a user, running an implementation of the
invention. Figure 2 shows mobile phone screens from
the Get new: Access Unlimited Catalogue feature.
Figure 3 shows mobile phone screens from the Get new:
Access Unlimited Catalogue feature. Figure 4 shows
mobile phone screens from the Community: Make Friends,
Share Music feature. Figures 5 to 18 are Figures which
support a description of the Max App: "Community".
Figure 19 to 29 are Figures which support a
description of the Max App: "Get new". Figures 30 to
79 are Figures which support a description of the
MusicStation Mobile Edition Screen Flows and
Lifecycle.DETAILED DESCRIPTION Figure 1 shows a mobile
phone, which is being used by a user, running a sample
implementation of the invention which is the preferred
embodiment. The present invention is described by
reference to that preferred embodiment. A given
embodiment of the present invention would not be
required to incorporate all features precisely as
illustrated herein, but would include the following
features:  Implemented with little or no changes to
the embedded media player code.  Delivered in an
embedded player look & feel.  Extends or modifies the
capabilities of the embedded media player. And may
also include one or more of the following features, or
technically equivalent features, which are shown in
the sample embodiment presented:  A fast phase one
implementation extending the native or embedded media
player environment in order to provide an integrated
unlimited music subscriptions service ("all you can
eat" - AYCE) and associated community features.
Utilises the method by which J2ME or other software
applications can be neatly added to the embedded media
player menu.  Leverages Omnifone's MusicStation Max
back-end unlimited music subscriptions services
infrastructure (See WO 2007/129081, the contents of
which have been incorporated by reference). Figure 2
introduces the Get new: Access Unlimited Catalogue
feature. This includes:  Full access to a massive
catalogue of tracks  Navigate catalogue by searching,
new artists, new albums, new tracks, new playlists and
the latest charts.  Select individual tracks, whole
albums or playlists to be downloaded in the download
manager. In Figure 2, the user navigates in the main
menu to select the New Albums feature. Figure 3
continues from Figure 2. In Figure 3 the user selects
Recommended Albums, then Album: Spirit, then the user
sees the Album downloading. Figure 4 introduces the
Community: Make Friends, Share Music feature. This
includes:  Turns the embedded media player into a
community capable music application. Find new friends;
share tracks, albums, artists and playlists with
existing friends.  Access shared or recommended
playlists. In Figure 4, the user selects My Friends in
the Main Menu, followed by Friend Details, then by
Shared Playlists, then the user sees that a playlist
is being downloaded. Figures 5 to 18 present the Max
App: "Community". Figure 5 shows Accessing the
"Community" application (menu). The user navigates
from the Native media player Main menu, to the Music
player Main Menu, then within the Music player Main
Menu and finally to the Community: Main menu. Figure 6
shows My profile - Setting your ID. The user navigates
from the Community Main menu, to the Community My
Profile Menu, to Community Set ID Menu and finally to
the Community: My profile menu. Figure 7 shows My
profile -Setting your member image. The user navigates
from the Community My Profile Menu, to the Community
Member image select Menu, then within the Community
Member image select Menu and finally to the Community:
My profile menu. Figure 8 shows My profile -Setting
your catchphrase. The user navigates from the
Community Main menu, to the Community My Profile Menu,
to Community Set catchphrase Menu and finally to the
Community: My profile menu. Figure 9 shows My profile
-Controlling whether your profile is shown to other
users. The user navigates from the Community Main
menu, to the Community show profile = yes page, and
finally to the Community: show profile = no page.
Figure 10 shows My profile -Controlling whether your
top tracks are shown to other users. The user
navigates from the Community Main menu, to the
Community show top tracks = yes page, and finally to
the Community: show top tracks = no page.Figure H a
shows Inbox -Accessing recommendations from friends
(artists, albums, tracks and playlists). The user
navigates from the Community Main menu, to the
Community show top tracks = yes page, and the user
continues on to the Community: show top tracks = yes
page. Figure H b (continues from Figure Ha) shows
Inbox -Accessing recommendations from friends
(artists, albums, tracks and playlists). The user
continues to Community: 



Recommendation Info, then to Community: Inbox -
Recommended, and finally the user sees that in
Community, the track is being downloaded. Figure 12
shows Inbox -Reading news (articles targeted using
user music preferences). The user navigates from the
Community Main menu, to the Community Inbox Menu, to
Community News list Menu and finally to the Community:
News article screen. Figure 13 shows Inbox -Approving
requests from others to be your friend (includes
accept, deny, block & report abuse). The user
navigates from the Community Main menu, to the
Community Inbox Menu, to Community Friend requests
Menu and finally to the Community: send accept to
friend screen. Figures 14a, 14b and 14c show My
friends -Listening to your friends favourite music
(shared playlists, top artists, top albums and top
tracks). In Figure 14a, the user can navigate from the
Community Main menu, to the Community My Friends Menu,
then optionally to the Community Friend Options Menu.
In Figure 14b, which continues from Fig. 14a, the user
can navigate from the Community My Friends Menu in
Fig. 14a, optionally to the Community Friend Options
Menu, then to the Community Friend's shared playlists
screen. In Figure 14c, which continues from Fig. 14a,
the user can navigate from the Community My Friends
Menu in Fig. 14a, optionally to the Community Friend
Options Menu, then to the Community Friend's top
artists screen. Figures 15a, 15b and 15c show My
friends -Listening to your friends favourite music
(shared playlists, top artists, top albums and top
tracks) and meeting their friends. InFigure 15a, the
user can navigate from the Community Main menu, to the
Community My Friends Menu, then optionally to the
Community Friend Options Menu, then to the Community
Friend's top albums screen. In Figure 15b, which
continues from Fig. 15a, the user can navigate from
the Community My Friends Menu in Fig. 15a, optionally
to the Community Friend Options Menu, then to the
Community Friend's top tracks screen. In Figure 15c,
which continues from Fig. 15a, the user can navigate
from the Community My Friends Menu in Fig. 15a,
optionally to the Community Friend Options Menu, then
to the Community Your Friend's friends screen. Figures
16a and 16b show My friends -Listening to your friends
favourite music (shared playlists, top artists, top
albums and top tracks) and meeting their friends.
Figure 16a shows the Community Main Menu, from which
the user can optionally navigate to the Community Add
Friend Menu, then to the Community "Add Purple People"
screen, to the Community Friend request sent screen.
In Figure 16b, which continues from Fig. 16a, the user
can navigate from the Community Main Menu in Fig. 16a,
optionally to the Community Add Friend Menu, then to
the Community Access Phone Book, to the Community
Friend request sent screen. Figures 17a and 17b show
Cool members -Find the top Community unlimited members
and get member recommendations. Figure 17a shows the
Community Main Menu, from which the user can
optionally navigate to the Community Cool Members
Menu, then to the Community Top members screen, to the
Community Friend request sent screen. In Figure 17b,
which continues from Fig. 17a, the user can navigate
from the Community Main Menu in Fig. 17a, optionally
to the Community Cool Members Menu, then to the
Community Recommended Members screen, to the Community
Friend request sent screen.Figures 18a and 18b show
Shared playlists -Find and download shared playlists
from top and recommended members. Figure 18a shows the
Community Main Menu, from which the user can
optionally navigate to the Community Shared Playlists
Menu, then to the Community Top playlists screen, to
the Community playlist being downloaded screen. In
Figure 18b, which continues from Fig. 18a, the user
can navigate from the Community Main Menu in Fig. 18a,
optionally to the Community Shared Playlists Menu,
then to the Community playlist recommended screen, to
the Community playlist being downloaded screen. Figure
19 to 29 show Max App: "Get new". Figure 19 shows
accessing the "Get new" application (menu). The user
can navigate from the Native media player Main Menu,
to the Music player Main Menu, within the Music player
Main Menu, and finally to the Get New: Main Menu
screen. Figures 20a and 20b show Artist Search. In
Figure 20a, the user can navigate from the Get new:
Main Menu, to the Get new: Search Menu, to the Get
new: artist search term screen, to the Get New: artist
search results screen, from which there are two
options. In Figure 20b, it is evident that from the
Get New: artist search results screen of Fig. 20a, the
user can EITHER go to the Get new: artist album list,
followed by the Get new: artist top tracks list, OR
the user can go to the Get new: artist album list,
followed by the Get new: album detail screen. Figures
21a and 21b show Album search. In Figure 21a, the user
starts with the Get new: Main Menu, and goes to the
Get new: Search Menu. Figure 21b continues from Fig.
21a. From Get new: Search Menu in Fig. 21a, the user
navigates to Get new: album search term, followed by
the Get new: album search results, followed by the Get
new: Album detail screen. Figure 22 shows Track
search. The user can navigate from the Get New: Main
Menu, to the Get New: Search Menu, to the Get New:
Track Search term, and finally to the Get New: Track
Search results screen.Figures 23a and 23b show
Playlist search. In Figure 23a, the user can navigate
from the Get new: Main Menu, to the Get new: Search
Menu, to the Get new: playlist search term screen, to
the Get New: playlist search results screen, from
which there are two options. In Figure 23b, it is
evident that from the Get New: playlist search results
screen of Fig. 23a, the user can EITHER go to the Get
new: playlist detail, followed by the Get new:
playlist being downloaded screen, OR the user can go
to the Get new: playlist detail, followed by the Get
new: track being downloaded screen. Figures 24a and
24b show New artists. In Figure 24a, the user starts
with the Get new: Main Menu, and goes to the Get new:
New Artists Menu, then to Get New: Top artists menu,
then to Get new: Artist album list. Figure 24b
continues from Fig. 24a. From Get new: Artist album
list in Fig. 24a, the user navigates within Get new:
Artist album list, then to Get new: album detail,
followed by the Get new: track being downloaded
screen. Figures 25a and 25b show New albums. In Figure
25a, the user starts with the Get new: Main Menu, and
goes to the Get new: New Albums Menu, then to Get New:
just released albums list, then to Get new: album
detail screen. Figure 25b continues from Fig. 25a.
From the Get new: album detail screen in Fig. 25a, the
user either goes to the Get new: album being
downloaded screen, or to the Get new: track being
downloaded screen. Figure 26 shows New tracks. The
user can navigate from the Get New: Main Menu, to the
Top Tracks Menu, to the Track list screen, and finally
to the Get new: track being downloaded screen. Figures
27a and 27b show New playlists. In Figure 27a, the
user starts with the Get new: Main Menu, and goes to
the Get new: New playlists Menu, then to Get New: top
playlists menu, then to Get new: playlists detail
screen. Figure 27b continues from Fig. 



27a. From the Get new: playlists detail screen in Fig.
27a, the user either goes to the Get new: playlist
being downloaded screen, or to the Get new: track
being downloaded screen.Figure 28 shows Latest charts.
The user can navigate from the Get New: Main Menu, to
the Get new: latest charts Menu, to the Get New: Pop
chart screen, and finally to the Get new: track being
downloaded screen. Figure 29 shows Downloading. The
user can navigate from the Get New: Main Menu, to the
Get new: downloading Menu, to the Get New: download
cancelled screen. There follows a description of the
Screen Flows and Iifecycle of another implementation.
This includes the Figures from Figure 30 to Figure 79.
Figure 30 shows the Screen Name: Media Centre Music
Menu. The Media Centre Music Menu has a "Hook" to
launch the J2ME MusicStation application. Figure 31
shows the Screen Name: Splash Screen. The Splash
Screen will distract the user from any delays in
launching the MusicStation application. There need be
no branding for the operator here as this can done in
the MusicStation Launcher application. There can be
the ability to load a semi-transparent image on top of
this (indicated by arrow) to brand the application.
Figure 32 shows the Screen Name: MusicStation Main
Menu. The MusicStation Main Menu (MM) can be the first
entry point to the discovery, downloading and social
networking of unlimited music. From this screen the
user can search for music, read about the latest music
news, dive into the rich depths of music discovery,
make new friends and manage their downloads. Regarding
Navigation History, following from the Media Centre's
behaviour the Navigation History tracks the user's
progress through the menu structures. Regarding
Language Selection, on application start-up if the
language has not been explicitly chosen by the user in
Options then the program checks the handset language
and uses that MusicStation language pack if available.
If not then it uses default DEF_LANG from JAD. If that
language pack is not available then it defaults to
English. The Menu Items may include: Resume, Search,
Hot News, Discover, Friends, Downloads, Options.Figure
33 shows Screen Name: Technical Registration. On the
very first start of the MusicStation application it
may immediately attempt to technically register the
client with the server. The following screen is
displayed (Fig. 34). Figure 34 shows Screen Name: Exit
Logic. Figure 34 describes the behaviour of the
MusicStation application when exiting. Regarding Exit
Triggered, This Exit Logic can be triggered by:  User
pressing Back on the Main Menu  MusicStation Helper
starting up and telling MusicStation to start and
invisibly finish any pending downloads  Catching the
red key Notes On Fig. 34:  WAIT_EXIT updatable OTA.
If the application is started whilst it is in this
logic, this is dealt with gracefully.  The highlighted
menu item is remembered when moving into or out of the
Main Menu. If the user exits (Back or joystick left)
to the Media Centre Music Menu to manage their music
then on re-entry to the MusicStation Main Menu the
last highlighted menu item is restored bringing
continuity to the user's navigation flow. Figure 35
shows Screen Name: Main Menu Search. This screen
describes the behaviour of MusicStation Main Menu when
the Search item is highlighted. Regarding Search
Field: this text entry search field behaves very
similarly to the phone WAP browser's web address box
(WAB) to bring continuity to the entire device's UI.
When search is highlighted the box is ready for text
entry via the keypad. The field is clear (if no
previous entry) and the cursor blinks similar to WAB
blink rate. The input field does not auto clear if the
user navigates away. The input field remembers its
last text or search. Regarding "Egg-Timer": while a
search is taking place the "egg-timer" graphic is
animated and the RSK changes to "Cancel". No other
user navigation or key input can take place while a
search is in progress but the search can be cancelled.
Regarding Multi- Tap Indicator: this is similar to the
WAB on some device vendor's phones; when typing in the
field this multi-tap indicator animates to show which
key is pressed. The multi-tapshown may be inversed
highlighting -e.g. only one character highlighted at
any time. Notes on Fig. 35: Pressing and holding the
'c' key will clear the entire search term. Figure 36
shows Screen Name: Search Results Summary. This screen
describes the behaviour of the initial search results
summary after requesting a search from the Main Menu.
Regarding No Results: if the search returns no results
then a popup message is shown. Clicking OK goes back
to the Main Menu with the Search item highlighted so
it can be instantly edited. Regarding Screen Summary:
Results from the search term are returned. The overall
number of results is shown and then divided into the
following areas.  Artists [total]  Albums [total]
Tracks [total] The top two items in each section are
listed below the relevant section. Selecting a
category drills down to Artist Results, Album Results
or Track Results, respectively. Notes on Fig. 36:
search results are presented in a panel with the
search term displayed and the overall returns found
for the search term. The search summary panel divides
the results in to three categories, Artists, Albums
and Tracks. The total number of returns in each
section is shown in brackets. The top two returns in
each section are also displayed below the three
headings. If no results are returned in any of the
three sections then that item is not displayed e.g. If
only Track results are returned then Artists (0) or
Albums (0) are omitted from the screen leaving only
Tracks (x) and the top two track results. In the
unlikely event that no results are returned from the
search results then a popup will explain that the
search term returned no results and the user is
returned to the Search highlight item and is able to
edit their text input. Pressing Back returns the user
to the MusicStation Main Menu with the search term
highlighted and editable for the user to adjust the
search term. A scroll bar is displayed if the number
of items exceeds the screen display. The maximum
returns allowed for any given section is e.g. 50
giving a maximum possible 150 results overall. Figure
37 shows Screen Name: Artist Results. This screen
describes the behaviour of the Artist Results screen
which is the screen which shows the list of artists
returned from a search. Notes on Fig. 37: A scroll bar
is displayed if the number of items exceeds thescreen
display. The maximum returns allowed for any given
section is e.g. 50 giving a maximum possible 150
results overall. Figure 38 shows Screen Name: Album
Results. This screen describes the behaviour of the
Album Results screen which is the screen which shows
the list of albums returned from a search. Notes on
Fig. 38: A scroll bar is displayed if the number of
items exceeds the screen display. The maximum returns
allowed for any given section is e.g. 50 giving a
maximum possible 150 results overall. Figure 39 shows
Screen Name: Track Results. This screen describes the
behaviour of the Track Results screen which is the
screen which shows the list of tracks returned from a 



search. Regarding Downloads Popup, when the user
clicks on "Download" this popup is shown and the track
is added to Downloads. This popup is a transient popup
meaning that after some time it disappears. Notes on
Fig. 39: a scroll bar is displayed if the number of
items exceeds the screen display. The maximum returns
allowed for any given section is e.g. 50 giving a
maximum possible 150 results overall. Figure 40 shows
Screen Name: Add to Downloads. This is the transient
pop up for showing the user after they click on
Download on a track. It disappears after a
configurable number of milliseconds. Figures 41a and
41b show Screen Name: Artist Panel (no Selected item).
These Figs. 41a and 41b relate to a screen which
describes the behaviour of the Artist Panel when it is
opened without the context of a Selected Album or a
Selected Track (see Fig. 42). In Fig. 4 1a, regarding
the Screen Summary: the collective works of an artist,
the top list of users listening to the artist, and
similar artists, are contained within the following
items.  Top Tracks (X) - lists top tracks for the
artist as listened to by MusicStation users.  Albums
(X) - lists all albums and releases by the artist.
Who's Listening - lists the top MusicStation users
listening to the artist (if any are currently
listening)  More Like This - lists similar artists to
the current artist. The top two items in each section
are listed below the relevant section heading to
facilitate the quick browsing of MusicStation content.
Regarding Icons, these icons arethe default icon for
that object. Regarding Top Tracks, this screen shows
the top tracks for this artist; Download adds to
Downloads. Regarding Albums, this screen shows the
list of albums/releases for this artist. It opens the
Album Panel for the selected album. Regarding Who's
listening: this screen shows the list of up to e.g. 10
users who have most recently listened to this artist.
It opens the Friend Panel. Regarding More Like This:
this screen shows the list of up to e.g. 10 similar
artists to the current artist. It opens the Artist
Panel for the selected artist. Regarding Album Panel:
this screen shows the Tracks on a selected album.
Softkeys as per a track. Figure 41b shows Softkeys:
Top tracks, Albums, Who's listening or More like this.
Notes on Figs. 41a and 41b: the artist name scrolls
after a brief pause if the text exceeds the limits of
the screen. The artist image chosen is preferably the
latest release by the artist or an editorially
selected image. The artist star rating is generated by
the popularity of the artist across the MusicStation
service. The artist genre is the primary genre for the
artist. The LSK Options menu allows for extended
functionality. It gives the user the opportunity to
Send the track to a friend or add the track to their
profile as 'My Song'. OTA data setting controls the
display of "Buy Item" in the LSK Options menu so as to
allow the retrospective addition of a MusicStation
Arena or operator portal track sensitive link (WAP
launch). Figures 42a, 42b and 42c show Screen Name:
Artist Panel (with Selected Album/Track). These Figs.
42a, 42b and 42c describe the behaviour of the Artist
Panel when it is opened with the context of a Selected
Album or a Selected Track (i.e. user clicks Open on an
Album or Track). The Selected Album/Track is shown at
the top of the panel. In Fig. 42a, regarding Album
Panel: this screen shows the Tracks in a selected
album. Softkeys as per a track. In Fig. 42b, regarding
Download Popups: these popups represent the different
messages displayed dependant on the progress or
history of the selected track. Notes on Figs. 42a, 42b
and 42c: Softkeys are as per Album and Track softkeys
on an Artist Panel (see Artist Panel). The LSK Options
menu allows for extended functionality.It gives the
user the opportunity to Send the track to a friend or
add the track to their profile as 'My Track'. OTA data
setting controls the display of "Buy Item" in the LSK
menu so as to allow the retrospective addition of a
MusicStation Arena or operator portal track sensitive
link (WAP launch). Figure 43 shows Screen Name: Album
Panel. This Figure describes the behaviour of the
Album Panel. The album panel displays the tracks that
appear in a release. Notes on Fig. 43: an extra option
is inserted into the Options menu that allows the user
to download the entire album. Other options are as per
individual track options. Figure 44 shows Screen Name:
Send To Friend. This Figure describes the behaviour of
Send To Friend. The screen lists all a user's current
friends and allows them to choose which friend they
wish to send the track to. Regarding Sending Popup:
when the user clicks "Send" this popup is shown and
the track is Sent to the selected friends. This popup
is a transient popup, meaning that after a number of
milliseconds (configurable) it disappears. In Fig. 44,
the error screen is possible: this says "You must
create a Profile in the Friends menu". This is because
you must create a Profile and add Friends first: you
must add friends before you can send Dismiss to
previous screen. Notes on Fig. 44: multiple friends
can be selected or de-selected. Pressing Send displays
a transient popup to confirm the sending. If no
friends are selected then the LSK Send is greyed out
and is inactive. Figure 45 shows Screen Name: Main
Menu Hot News. This screen describes the behaviour of
the Hot News item in the MusicStation Main Menu.
Regarding Nav Highlight: the image which is the
background to the Nav Highlight is dynamic. If the
application has more than one image it will cycle
through the available images e.g. every 5 seconds
(whilst watching). New images can be downloaded OTA
and old images retired. Static background may be in
the image. Figures 46a and 46b relate to Screen Name:
Hot News Panel. This screen describes the editorially
created music news delivered and displayed OTA to
MusicStation users. The news stories contain links for
Artists, Albums, Tracks, Playlists, WAP links and
MusicStation Users that are embedded and relevant to
each individual story.In Fig. 46a, regarding Panel
Nav: the Panel Nav boxes indicate the number of
stories available and the highlighted box indicates
which story is currently being viewed. Left and Right
joystick input scrolls through each story item. Click
and hold stops at the end. Click at extreme left or
right of list moves the selection around to the next
item at the opposite end. When viewing a story using
left and right panel nav the top of the story is
always shown. Regarding Screen Summary: these news
stories contain a selection of highlighted links.
Artist - opens the linked Artist Panel.  Album - opens
the linked album in the relevant Artist Panel with the
Selected Album.  Track - opens the linked track in the
relevant Artist Panel with the Selected Track.
Playlists - opens the linked Playlist Panel.  WAP
links - opens the linked URL in the handsets browser.
User - opens the linked user in the relevant User
Profile Panel. Regarding Scrollbar: the scroll bar
indicates the viewable portion of the current story.
Moving the joystick up and down scrolls through the
text of the story highlighting the links one at a time
with an underline as they are encountered in the text.
Click and hold scrolls up/down to the extremes of top
or bottom of the story and stops. Scrolling does not
wrap around and input will be ignored at the extremes
of top and bottom. On entry 



highlight first link in page if a link is visible.
Notes on Fig. 46a and 46b: opening a WAP Link in the
browser uses the manufacturer signing to remove the
user permission prompt. The Hot News stories are
generated editorially by an experienced content team
fully populated with numerous links to all the
relevant artists, albums, tracks, playlists, URL's or
user profiles discussed in the editorial. The content
is downloaded OTA and updated weekly. There is a
maximum number of 12 items stored at any given time.
The stories can contain up to e.g. 1000 characters.
The Middle Soft key ("MSK") is (null) when no link is
selected/ highlighted. The viewed story is remembered
on exiting Hot News (back to Main Menu) and recalled
on subsequent entry into Hot News. Figure 47 shows
Screen Name: Main Menu Discover. This screen describes
the behaviour of the Discover item in the MusicStation
Main Menu. Regarding NavHighlight: the image which is
the background to the Nav Highlight is static but can
be replaced OTA. Notes on Fig. 47: clicking Select MSK
or right joystick opens the Discover Menu. Figure 48
shows Screen Name: Discover Menu. This screen
describes the behaviour of the Discover Menu and the
features it provides access to. Menu Items are:
TrackID(tm) Charts, Latest Charts, Breaking Artists,
Top Artists, Top Albums, Top Tracks, Top Playlists.
Regarding Nav Highlight: the image which is the
background to the Nav Highlight is static but can be
replaced OTA. This is the same for all similar Nav
Highlight images (except Hot News on the Main Menu).
Regarding Highlight Subtitle: when highlighted the
subtitle is always blank. Notes on Fig. 48: all these
items except for TrackID(tm) Charts & Breaking Artists
are auto generated sets defined by the listening
behaviour of the MusicStation users on the service and
updated weekly. Figure 49 shows Screen Name: TrackID
Charts. This screen describes the behaviour of TrackID
Charts menu. It provides the user with a view of the
top tracks being identified using TrackID in different
territories. Figure 50 shows Screen Name: TrackID
Chart. This screen describes the behaviour of the
TrackID Chart menu. It shows the TrackID Chart list
for a selected territory. Regarding Highlight
Subtitle: this shows the artist for the highlighted
track. If either the track title or the artist name is
too long for display then it scrolls automatically
when highlighted. Notes on Fig. 50: the tracks are
shown with a numerical value ahead of the track title
to indicate their position and popularity on the
TrackID service. The displayed tracks are matched
against the catalogue to ensure that all items are
available in the relevant user's country catalogue of
tracks. Anything not matched is omitted from the chart
rather than having an inactive item. Hence the numbers
may not be continuous. A TrackID Chart has a maximum
of e.g. 40 items. Figure 5 1 shows Screen Name:
Charts. This screen describes the behaviour of the
Charts menu item in Discover. The Menu Items are:
MusicStation, Pop, Rock, Alternative, Dance, R&B/Rap.
Regarding Highlight Subtitle, no subtitles are shown
here. Notes on Fig. 51: these are auto generated
charts based on track plays across the MusicStation
territory and organised by primary genre. The
definition of the available charts, titles,images and
which charts are linked to are all updatable OTA.
Chart lists contain a maximum of e.g. 40 tracks.
MusicStation chart is the main service chart and
contains e.g. the top 40 most popular tracks per week.
Figure 52 shows Screen Name: Chart. This screen
describes the behaviour of a Chart. Regarding
Downloads Popup, when the user clicks on "Download"
this popup is shown and the track is added to
Downloads. This popup is a transient popup meaning
that after some time it disappears. Regarding
Highlight Subtitle, this shows the artist for the
highlighted track. Notes on Fig. 52: the tracks are
shown with a numerical value ahead of the track title
to indicate their position and popularity on the
service. Charts have a maximum of e.g. 40 track items.
Charts are generated on a regular basis (e.g. weekly)
and represent the most popular tracks organised by
sets and genres on the MusicStation service. They
present the most up-to-date representation of current
music trends today. Figures 53a and 53b show Screen
Name: Breaking Artists. This screen describes the
editorially created Breaking Artists news for new,
upcoming and breaking artists delivered and displayed
OTA to MusicStation users. The Breaking Artist stories
can contain links for Artists, Albums, Tracks,
Playlists, WAP links and MusicStation Users that are
embedded and relevant to each individual story.
Regarding Panel Nav: the Panel Nav boxes indicate the
number of Breaking Artist stories available and the
highlighted box indicates which story is currently
being viewed. Left and Right joystick input scrolls
through each Breaking Artist item. Click and hold
stops at the end. Click at extreme left or right of
list moves the selection around to the next item at
the opposite end. When viewing a Breaking Artist using
left and right panel navigation, the top of the
Breaking Artist is always shown. Regarding Screen
Summary, these Breaking Artist reviews/profiles can
contain a selection of highlighted links, summarized
as follows:  Artist - opens the linked Artist Panel.
Album - opens the linked album in the relevant Artist
Panel with the Selected Album.  Track - opens the
linked track in the relevant Artist Panel with the
Selected Track.  Playlists - opens the linked Playlist
Panel.  WAP links - opens the linked URL in the
handsets browser.  User - opens the linked user in the
relevant User Profile Panel.Notes on Figs. 53a and
53b: Breaking Artist is similar to Hot News. It's
editorially generated but focuses very specifically on
new or breaking artists currently popular globally or
in the relevant territories. While the links
traditionally revolve around the Breaking Artist they
can also link to other or similar artists associated
with the Breaking Artist or other link types. There is
a maximum number of e.g. 12 Breaking Artists stored at
any given time. Figure 54 shows Screen Name: Top
Artists. This screen describes the behaviour of the
Top Artists menu item. It is a controlled set of
artists shown as Artist Panels under a panel
navigation control. Regarding Highlight Subtitle, this
shows the artist genre for the highlighted artist.
Notes on Fig. 54: as per other Top content they
represent the most popular items on the MusicStation
service of all time. Shows the artist artwork image if
available, otherwise default album image. Figure 55
shows Screen Name: Top Albums. This screen describes
the Top Albums which represent the most popular albums
of all time on the MusicStation service. Regarding
Highlight Subtitle, this shows the artist for the
highlighted album. Also shown are the Artist Panel
with selected album screen and the Album panel screen.
Notes on Fig. 55: as per other Top content they
represent the most popular items on the MusicStation
service of all time. Shows the album artwork image if
available, otherwise default album image. Figure 56
shows Screen Name: Top Tracks. This screen describes
the Top Tracks which represent the most popular tracks
of all time on the MusicStation service. Regarding
Downloads Popup, when the user clicks on "Download"
this popup is shown and the track is added to
Downloads. This popup is a transient popup meaning
that after some time it disappears. Regarding
Highlight Subtitle, this shows the artist for the
highlighted 



track. Also shown is the Artist Panel with selected
track screen. Notes on Fig. 56: as per other Top
content they represent the most popular items on the
MusicStation service of all time. Figure 57 shows
Screen Name: Top Playlists. This screen describes the
Top Playlists which represent the top
editorially-generated playlists on the MusicStation
service.Regarding Highlight Subtitle, this shows the
total number of tracks for the highlighted playlist.
Notes on Fig. 57: the selected playlist can be
downloaded and saved into the user's Media Centre
Music Menu Playlists by opening the playlist (see
Playlist screen). Where available, the custom playlist
icon or otherwise the default playlist icon is shown.
Figure 58 shows Screen Name: Playlist Panel. This
screen describes the contents of a Playlist which
represents the top editorially generated playlists on
the MusicStation service. Regarding Downloads Popup,
when the user clicks on "Download" this popup is shown
and the track is added to Downloads. This popup is a
transient popup. Notes on Fig. 58: a playlist can be
saved in its entirety as an M3U file directly into the
user's Playlists section of the Media Centre's Music
Menu by choosing Download Playlist from the Options
menu. Figure 59 shows Screen Name: Main Menu Friends.
This screen describes the behaviour of the Friends
item in the MusicStation Main Menu. Regarding Nav
Highlight: the image which is the background to the
Nav Highlight is static but can be replaced OTA. Notes
on Fig. 59: Clicking Select MSK or right joystick
opens the Friends Menu. Figure 60 shows Screen Name:
Friends Menu. This screen describes the behaviour of
the Friends Menu and the features it provides access
to. Regarding "Message if user has no profile": this
screen is shown if the user attempts to do something
which requires a profile before he has created a
profile. Menu Items are: Inbox, Profile, My Friends,
Soulmates. Regarding Highlight Subtitle, the highlight
subtitles are:  Inbox = "Total: X"  Profile =
"Create/Edit Profile"  My Friends = "Total: X"
soulmates = "Total: X" Notes on Fig. 60: the subtitle
for the Profile item is context-sensitive based on the
user having created a profile. When no profile has
been created then the subtitle is "Create Profile.
When a profile has been created the subtitle changes
to "Edit Profile". Figure 61 shows Screen Name: Inbox.
This screen describes the behaviour of the Inbox and
the features it provides access to. Regarding Accept
Friend Request, a transientpopup is displayed on
pressing Accept. Menu Items are: Tracks, Friend
Requests. Regarding Highlight Subtitle, the highlight
subtitle for both items is "Total: X". Regarding Inbox
Tracks, this screen shows the tracks sent by friends;
Download adds to Downloads; Select opens the artist
panel with the track selected. Regarding Friend
Requests, this screen shows the Friend requests. The
'c' key will delete a friend request, Select opens the
friend panel, Accept accepts the user and adds them to
My Friends. Notes on Fig. 61: this is the user's
Inbox, which contains tracks and friend requests from
other MusicStation users. Both navigation options are
displayed even if there are no items in either option.
A Track or Friend Request can be removed by pressing
the 'c' key. A popup will confirm the removal. Figure
62 shows Screen Name: Profile. This screen describes
the behaviour and function of the Profile screen. This
is where a MusicStation user has the ability to create
and customise their profile enabling them to explore
the social networking aspects of MusicStation by
making friends and sending tracks. In here they can
also see the total of their Earned tracks. Regarding
First Entry, on first entry to this screen (with a SIM
which isn't associated with an existing profile), the
screen elements are as shown to the left. Earned
tracks are tracks that a user has earned permanent
access to. Further details are provided in GB
0817460.9 and related applications, the contents of
which are incorporated by reference. Notes on Fig. 62:
a MusicStation user can create and customise their own
profile with a profile name, image, catchphrase and
even choose a track to represent who they are to the
rest of the MusicStation community. When a user first
enters into the profile page they are presented with
different wording that directs them to create a
profile. The profile name displayed is 'Profile',
catchphrase is "Use Create Profile to set up a
Profile", My Track has the words 'No track selected"
below it and the edit profile option is presented as
'Create Profile'. The user can add a track (My Track)
to their profile by selecting My Track from the soft
key options menu of a track at the artist panel level.
Also accessible from this panel is Earned tracks. Here
the user can also register for Earned tracks by using
the "Earned By" link to register their Email address,
which may be up to 128 characters in length.Figure 63
shows Screen Name: Edit Profile. This screen allows a
user to create and edit their community/ friends
Profile. Regarding First Entry, on first entry to this
screen (with a SIM which isn't associated with an
existing profile), the screen elements are as shown to
the left. Notes on Fig. 63: Below Name and Catchphrase
is an editable box for the user to create a profile
name or edit their Catchphrase or image. The user's
Catchphrase and image can be changed as often as she
likes. The Name can be up to e.g. 96 characters in
length and the user's catchphrase may be up to e.g.
256 characters long. Figure 64 shows Screen Name:
Profile Image. This screen describes the behaviour of
the Profile Image screen where a user can select from
an assortment of images. Notes on Fig. 64: the cursor
selection logic works as per standard device logic for
images e.g. pressing right joystick on row 1, column
4, moves the highlight to row 2, column 1. At the end
of the items it does NOT cycle around (right cursor on
last item does nothing as per image selection in other
areas of the device UI). Cursor down to last item in
column does NOT cycle around to top. Initial selected
image regardless of unset or set image will always be
the first item (col 1, row 1). The contents of this
screen will scroll (with scroll bar) if the items
number e.g. 20 or more. Figure 65 shows Screen Name:
Earned tracks. This screen describes the behaviour of
the Earned tracks screen. Regarding Description, if
this Profile is not yet linked to a confirmed Email
address then the description should be: "Not yet
linked to an email address". Otherwise if linked to
email address it should say: "Linked to If there are
Earned tracks then they are shown like the track list
of an album. Notes on Fig. 65: when in here with an
associated Profile you can see all your Earned tracks
from any source. You can download these at anytime and
are not subject to being inside an active
subscription. Figures 66a, 66b and 66c show Screen
Name: My Friends. This screen describes the behaviour
and function of the My Friends menu. In Fig. 66a,
regarding Add Friend, this Acts like Search field on
Main Menu (see notes). Regarding Highlight Subtitle,
the highlight subtitle is the catchphrase if a friend
is highlighted or the word 'Pending' if there is an
outstanding friend request. Regarding Remove Friend, a
popup will confirm removal of a friend after pressing
the 'c' key. In Fig. 66b, regarding Add Friend by
name, a popup will confirm if the friend request has
been sent.Notes on Figs. 66a, 66b and 66c: this screen
contains a list of all the fellow MusicStation users
that the current user has added. The user has the
ability to send a track to these listed users and also
browse their own respective user profiles in order to
discover more music. When Add Friend is highlighted it
acts in just the same way as the Search 



highlight item in the MusicStation Main Menu. A user
is presented with the opportunity to add a friend by
the user's profile name. If the entered user exists
then a Friend Request will be sent. A popup informs
the user if the request has been sent and if the user
name does not exist. Once a Friend Request has been
sent then that friend receives a friend request in
their Inbox and the friend will also be shown in the
user's My Friends list with the subtitle "Pending".
You can view the friend's profile but you cannot send
a track until they have accepted the request (by
choosing accept when from their inbox/friend requests
item). Once the friend request has been accepted then
the subtitle changes from pending to their
Catchphrase. Friends can also be added by viewing
their profile as and when they discover new users in
other areas such as Soulmates. Friends can be removed
by pressing the 'c' key. A popup will confirm the
removal of the friend. Figure 67 shows Screen Name:
soulmates. This screen describes the behaviour and
function of the soulmates menu. Regarding No Profile
Setup, this modal popup is shown if you enter Friends
-> soulmates before you set up a profile. Regarding
Highlight Subtitle, the highlight subtitle is the
catchphrase. Notes on Fig. 67: 'soulmates' is a term
used to describe other MusicStation users who share
similar listening tastes. They are all selected by
server side logic that matches users with other
similar listening users. Navigating into a soulmates
profile allows the user to discover more music and add
the soulmate by sending a friend request. Figures 68a
and 68b show Screen Name: User Profile. This screen
describes the behaviour and functions of another
MusicStation user's profile. In Fig. 68a, regarding
Screen Summary, the currently viewed MusicStation
user's profile contains the following items that are
personal to their listening tastes.  Top Artists -
lists top 5 artists as listened to by this
MusicStation user.  Top Albums - lists top 5 albums
and releases as listened to by this MusicStation user.
Top Tracks - lists top 5 tracks as listened to by this
MusicStation user. Top Friends - lists top 5 friends
associated with this MusicStation user. The top 5
items in each section are listed below the relevant
section heading. Regarding Add Friend, a popup will
confirm if the friend request has been sent. Notes on
Figs. 68a and 68b: if the currently viewed
MusicStation user has not chosen a track as their My
Song then no My Song or track below it is displayed.
On adding a Friend from the Options LSK a popup will
confirm that the user wishes to add the named friend.
A friend request is then sent to that user and the
user will appear in the My Friends list with the
subtitle displaying pending. Figure 69 shows Screen
Name: Main Menu Downloads. This screen describes the
behaviour of the Downloads item on the MusicStation
Main Menu. Regarding Highlight Subtitle, this shows
either the total downloads in the queue or the %
complete of the currently downloading track. Figures
70a and 70b show Screen Name: Downloads. This screen
describes the behaviour of the Downloads screen in
MusicStation. In Fig. 70a, regarding Percentage
Complete, this shows the percentage complete of the
track download. The Artist Panel with selected track
screen is also shown. In Fig. 70b, regarding Failed
Downloads, if a track fails in the download then it
will be marked with an X as shown. When the
application exits it will delete these files after a
retry during the Exit Logic. Notes on Figs. 70a and
70b: downloads are listed and download one at a time.
The progress of a download is displayed alongside the
track and artist name as a percentage of the completed
download. A track that is downloading can be cancelled
or a track lower in the list can be promoted to be
downloaded (at the top of the list). Downloads will
continue to download if the J2ME application is
allowed to stay minimised. Completed downloads are
removed from the list and are saved to the user's SE
Media Centre Music area where they can be managed and
played. Partial downloads of remainder of a track is
supported i.e. it doesn't download the whole track
again if the handset loses connection. Selecting
Download Now from the Options list will move the
selected track to the top of the list and begin
downloading it. The previously downloading track will
move down the list (to the 2nd position) and can be
resumed again later in order to complete the rest of
the download. The 'c' key or Cancel in theLSK Options
menu stops the current downloading track and deletes
it from the list. Figure 7 1 shows Screen Name: Main
Menu Options. This screen describes the behaviour of
the Options item on the MusicStation Main Menu.
Regarding Menu Items, the Options menu contains the
following features:  Language  Music Quality  Help
Membership Status  Cancel Subscription  Terms &
Conditions  Reset Application  About Cancel
Subscription is only shown if inside a rolling
subscription. Figure 72 shows Screen Name: Language
Options. This screen describes the behaviour of the
Options -> Language menu. It provides the ability for
the user to change language that MusicStation is in.
Notes on Fig. 72: if the user sets their language
manually here then this overrides any automatic choice
made at application start-up. It may be possible to
inform the client OTA download further language packs.
Figure 73 shows Screen Name: Music Quality Options.
This screen describes the behaviour of the Music
Quality setting in the Options menu. Notes on Fig. 73:
the default format for MusicStation is 24k eAAC+.
"Fast Downloads" is 24kb/s eAAC+. "CD Quality" is 48k
AAC+. Selecting a format will set that format as the
download format. This will continue until this screen
is used to select the other format. Figure 74 shows
Screen Name: Help. This screen describes the behaviour
of the MusicStation WAP help screens accessed from
Options -> Help. Notes on Fig. 74: WAP delivered
MusicStation help. Need to whitelist the WAP domain in
the operator gateways. Figure 75 shows the Screen
Name: Terms & Conditions. This screen describes the
behaviour of the WAP delivered End User License
Agreement (EULA). Notes on Fig.75: the EULA is to deal
with the PC too. "Send me the EULA" option by entering
email. If email entered already then suggest this
email. If an email is first entered here then use this
email to suggest for the Profile or "User Handle"
email. There is no need for a "Exit the browser"
message at the top of the WAP because clicking "Back"
achieves this. Figure 76 shows Screen Name: About.
This screen describes the behaviour of the About
screen. Figure 77 shows Screen Name: Out of Memory
Screens. These screens describe how the MusicStation
application behaves when the phone or the memory card
has run out of available space. Notes on Fig. 77: An
error screen is shown when there is no space to save
tracks. The phone memory error screen is also shown
when there's no memory card. The service lets the user
effectively fill the entire available space. Though
for both phone and memory card checks an amount e.g. 1
MB is subtracted from the "available 



size" to provide a margin for error in case "available
size" reports more space than is actually available as
can happen with some handsets Figure 78 shows Screen
Name: Flight Mode. This screen describes the behaviour
when a network connection is manually requested by the
user and the handset is determined to be in flight
mode by a predefined variable value. Figure 79 shows
Screen Name: Generic Exception Handling Screen. This
screen is a defensive screen which is server-side
controlled. In response to any normal network request
the server can decide to abort the expected behaviour
and return a server-side generated page as shown
below. Notes on Fig. 79: not only can the screen
message be dynamically generated but so can the
softkeys. Softkeys can only either: Close the window,
or Call back another server generated screen.CLAIMS 1.
A mobile wireless device with an embedded media
player, in which the functionality of the media player
has been extended by integrating a third party
application with the media player, the third party
application extending the capabilities of the embedded
media player by providing support for an unlimited
music subscription service. 2. The device of Claim 1
in which the third party application and the embedded
media player are seamlessly integrated with each other
so that they appear to the user to be a single
application. 3. The device of Claim 1 or 2 in which
the third party application mimics the user interface
of the embedded media player third party application.
4. The device of any preceding Claim in which the
third party application presents no visible UI that is
different from the UI of the embedded media player. 5.
The device of any preceding Claim in which the third
party application provides one or more of: unlimited
media browsing; unlimited media downloading; sharing
of playlists with other users; sharing of tracks with
other users; registering a profile representing the
user to enable the user to develop a network of
friends. 6. The device of any preceding Claim in which
the third party application is a J2ME plug-in and the
embedded media player includes hooks that enable
seamless integration with the third party application
such that substantially no changes to the code for the
embedded media player are required to integrate with
the third party application. 7. The device of any
preceding Claim in which the third party application
is manufacturer signed and is therefore recognised
more quickly than a non-signed third party application
and has faster and more stable operation that a
non-signed third party application.8. The device of
any preceding Claim in which the third party
application has been customized substantially
automatically for a specific mobile wireless device.
9. The device of any preceding Claim in which the
music related main menu of the embedded media player
includes an item that, if selected, opens the third
party application. 10. The device of Claim 9 in which
selecting the item causes a menu list to be displayed,
the menu list including items that substantially
correspond to one or more of the following functions:
Search; News; Discover/Browse; Friends/Community;
Downloads. 11. The device of any preceding Claim in
which the third party application provides a control
mechanism such as DRM that supports metering and
enables the use of unlimited subscription services.
12. The device of any preceding Claim in which the
download of music tracks is not metered by or sent to
a billing system. 13. The device of any preceding
Claim in which the third party application
communicates with the user's phone or address book
data stored on the device to enable invitations to be
sent to listen to and/or download music tracks. 14.
The device of any preceding Claim in which the third
party application provides a download queuing
mechanism for downloading a queue of media assets and
digital content for efficient network utilization. 15.
The device of any preceding Claim in which the device
sends one or more playlists to one or more remote
servers for subsequent retrieval by one or more other
users. 16. The device of any preceding Claim in which
a playlist or playlists are generated automatically
using one or more of: statistical information, playing
metrics, a media recommendations engine, information
describing media charts or using any otherinformation.
17. The device of any preceding Claim in which a
playlist is received at a mobile wireless device and
is used to trigger the automatic downloading of media
files specified in the playlist to that mobile
wireless device. 18. The device of Claim 17 in which
the media files specified in the playlist are
transferred from one or more remote servers to the
mobile wireless device that has received the playlist.
19. The device of any preceding Claim in which the
third party application supports one or more of:
music, sound, images and video. 20. The device of any
preceding Claim in which the third party application
is manufacturer signed and is provided with more
security access and can run and access functions and
features which may otherwise not be possible or
require user approval. 2 1. The device of any
preceding Claim in which the third party application
is a J2ME, or other programming language supported by
the device, plug-in and the embedded media player
includes hooks that enable seamless integration with
the third party application such that substantially no
changes to the code for the embedded media player are
required to integrate with the third party
application. 22. The device of any preceding Claim in
which the third party application communicates with
the user's phone or address book data stored on the
device, or the friends and contacts stored on the
server (a cache of which will be in the application),
to enable invitations to be sent to listen to and/or
download music tracks. 


