
THERAPEUTIC AGENTS 414 The present invention relates to a group of
2-{[l-substituted-l -pyrazolo[3,4- <i]pyrimidin-4-yl](thio,oxy or
amino)-iV-(heteroaryl)alkanamides which are useful in the treatment or
prevention of a disease or medical condition mediated through glucokinase
(GLK or GK). GK Activators (GKAs) are known to activate GK in the
pancreatic b-cell leading to a decreased glucose threshold for insulin
secretion. In addition GKAs activate hepatic GK thereby stimulating hepatic
glucose uptake and suppressing hepatic glucose output. The net
pharmacological effect of GKAs is to lower blood glucose levels Therefore,
such compounds may have utility in the treatment of Type 2 diabetes and
obesity. The invention also relates to pharmaceutical compositions
comprising said compounds and to methods of treatment of diseases mediated
by GLK using said compounds. The biology of glucokinase and the mechanisms
by which GKAs might deliver potential therapeutic benefit in Type 2
diabetes have been extensively reviewed in the literature (see for example
Matschinsky FM et al. (2006) Diabetes 55: 1-12, Leighton B, Atkinson A,
Coghlan MP (2005) Biochemical Society Transactions 33: 371-374 and
"Glucokinase and Glycemic Disease: From Basics to Novel Therapeutics."
Frontiers in Diabetes vol 16, eds. Matschinsky FM and Magnuson MA, Karger
(Basel) 2005). In the pancreatic b-cell and liver parenchymal cells the
main plasma membrane glucose transporter is GLUT2. Under physiological
glucose concentrations the rate at which GLUT2 transports glucose across
the membrane is not rate limiting to the overall rate of glucose uptake in
these cells. The rate of glucose uptake is limited by the rate of
phosphorylation of glucose to glucose-6-phosphate (G-6-P), which is
catalysed by glucokinase (GLK). GLK has a high (6-1OmM) Km for glucose and
is not inhibited by physiological concentrations of G-6-P. GLK expression
is limited to a few tissues and cell types, most notably pancreatic b-cells
and liver cells (hepatocytes). In these cells GLK activity is rate limiting
for glucose utilisation and therefore regulates the extent of glucose
induced insulin secretion and hepatic glycogen synthesis. These processes
are critical in the maintenance of whole body glucose homeostasis and both
are dysfunctional in diabetes.In one sub-type of diabetes, Maturity-Onset
Diabetes of the Young Type 2 (MODY-2), the diabetes is caused by GLK loss
of function mutations. Hyperglycaemia in MODY-2 patients results from
defective glucose utilisation in both the pancreas and liver. Defective
glucose utilisation in the pancreas of MODY-2 patients results in a raised
threshold for glucose stimulated insulin secretion. Conversely, rare
activating mutations of GLK reduce this threshold resulting in familial
hyperinsulinism. In addition to the reduced GLK activity observed in MODY-2
diabetics, hepatic glucokinase activity is also decreased in type 2
diabetics. Importantly, global or liver selective overexpression of GLK
prevents or reverses the development of the diabetic phenotype in both
dietary and genetic models of the disease. Moreover, acute treatment of
type 2 diabetics with fructose improves glucose tolerance through
stimulation of hepatic glucose utilisation. This effect is believed to be
mediated through a fructose induced increase in cytosolic GLK activity in
the hepatocyte by the mechanism described below. GLK and the KATP channel
are expressed in neurones of the hypothalamus, a region of the brain that
is important in the regulation of energy balance and the control of food
intake. These neurones have been shown to express orectic and anorectic
neuropeptides and have been assumed to be the glucose-sensing neurones
within the hypothalamus that are either inhibited or excited by changes in
ambient glucose concentrations. The ability of these neurones to sense
changes in glucose levels is defective in a variety of genetic and
experimentally induced models of obesity. Intracerebroventricular (icv)
infusion of glucose analogues, that are competitive inhibitors of
glucokinase, stimulate food intake in lean rats. In contrast, icv infusion
of glucose suppresses feeding. Thus, small molecule activators of GLK may
decrease food intake and weight gain through central effects on GLK.
Therefore, GLK activators may be of therapeutic use in treating eating
disorders, including obesity, in addition to diabetes. The hypothalamic
effects will be additive or synergistic to the effects of the same
compounds acting in the liver and/or pancreas in normalising glucose
homeostasis, for the treatment of Type 2 diabetes. Thus the GLK system can
be described as a potential "Diabesity" target (of benefit in both Diabetes
and Obesity). GLK is also expressed in specific entero-endocrine cells
where it is believed to control the glucose sensitive secretion of the
incretin peptides GIP (glucose-dependent insulinotropic polypeptide) and
GLP-I (Glucagon-Like Peptide- 1) from gut K-cells and Lcells respectively.
Therefore, small molecule activators of GLK may have additional beneficial
effects on insulin secretion, b-cell function and survival and body weight
as a consequence of stimulating GIP and GLP-I secretion from these
entero-endocrine cells. A group of novel activators of GLK has been found
containing a lH-pyrazolo[3,4- d]pyrimidin-4-yl core.
N-(Thiazolyl)-2-[(l-phenyl-lH-pyrazolo[3,4-d]pyrimidin-4- yl)thio]acetamide
is disclosed in Phosphorus, Sulfur and Silicon, vol 178, 2003, ppl795- 1805
which is concerned with antimicrobial activity of related compounds.
Similar compounds are also known from commercially available Chemical
Libraries. WO98/35944 discloses that compounds of formula R1R2N-C(O)-C(R
3)(R4)-X-R 5 in which R R5 are each individually selected from a wide range
of substituents and X is oxygen or sulfur are useful in treating bulimia
and obesity by virtue of their activity at the NPY receptor antagonists. R5
may be IH- pyrazolo[3,4-d]pyrimidin-4-yl or 4-
aminopyrazolo[3,4-d]pyrimidin-6-yl. Specific compounds exemplified are
N-(4- cyclohexylphenyl)-2-(l -pyrazolo[3,4-d]pyrimidin-4-ylsulfanyl)
acetamide, N-(4- benzoylphenyl)-2-(l
-pyrazolo[3,4-d]pyrimidin-4-ylsulfanyl) acetamide, 2-(4-amino- l
-pyrazolo[3 ,4-d]pyrimidin-6-ylsulfanyl)- JV-(4-cyclohexylphenyl) acetamide



and 2-(4-amino-l -pyrazolo[3,4-d]pyrimidin-6-ylsulfanyl)-
L/-(4-benzoylphenyl) acetamide. Thus, according to the first aspect of the
invention there is provided a compound of Formula I : (I) or a
pharmaceutically acceptable salt thereof in which: A and B are each either
N or CR6, provided that at least one of A and B is CR6; X is C or N;Y is CH
or N; Z is C or N; wherein X, Y and Z are chosen such that at least two of
X,Y and Z are N, the ring containing them is aromatic and any ring nitrogen
atom is not quaternised; R1 is (l-6C)alkyl, aryl, aryl(l-6C)alkyl or HET-I
wherein the aryl, aryl(l-6C)alkyl and HET-I are optionally substituted by
one, two or three groups independently selected from halo, (l-4C)alkyl,
(l-4C)alkoxy, trifiuoromethyl, (l-6C)alkylthio, (l-6C)alkylsulf nyl, (1-
6C)alkylsulfonyl, cyano, carboxy, (l-6C)alkoxycarbonyl, carbamoyl, N-(I-
4C)alkylcarbamoyl, JV,iV-di(l-4C)alkylcarbamoyl,aminosulfonyl, (1-
6C)alkylaminosulfonyl, di(l-6C)alkylaminosulfonyl, (l-4C)alkanoylamino,
hydroxy(l- 4C)alkyl, (l-4C)alkoxy(l-4C)alkyl, (l-4C)alkylS(O)p(l-4C)alkyl,
amino(l-4C)alkyl, (1- 4C)alkylamino(1-4C)alkyl, di(1-4C)alkylamino(
1-4C)alkyl, (1-6C)alkoxycarbonyl(1- 4C)alkyl-, (l-6C)alkylsulfonyloxy,
(3-6C)cycloalkylsulfonyl, (l-6C)alkylsulfonylamino, azetidinylcarbonyl,
pyrrolidinylcarbonyl and HET-3A; wherein HET-I is a 5- or 6-membered,
C-linked heteroaryl ring, or a fused bicyclic ring system of formula -D-E,
wherein ring D is attached to Z and is 6-membered aryl or heteroaryl ring
and ring E is a 5- or 6-membered heteroaryl, heterocyclyl or cycloalkyl
ring which is fused to ring D at any available position; R2 is (l-6C)alkyl
optionally substituted by one or two hydroxy or by one of the following:
carboxy, carbamoyl, JV,iV-di(l-4C)alkylcarbamoyl, (l-6C)alkoxycarbonyl, a
group -N(R 7)COR8 or a group NR9R10 ; or R2 is a group -(CHR 4)n-P-Q
wherein n is 1, 2, 3 or 4; P is a linker selected from O, SO2, CONH and
NHCO; Q is selected from (l-6C)alkyl, (3-6C)cycloalkyl and a 4-, 5- or
6-membered heterocyclyl (wherein said heterocyclyl ring contains 1, 2 or 3
heteroatoms independently selected from O, N and S, provided that there are
no 0-0, S-S or 0-S bonds, wherein an available carbon atom in the ring may
be oxidised to a carbonyl group, an available sulfur atom in the ring may
be oxidised to an SO or SO group and wherein there is optionally a double
bond in the ring), and Q is optionally substituted on an available carbon
atom by hydroxy or (1- 4C)alkoxy;R3 is a group HET-2 wherein HET-2 is a 5-
or 6-membered C-linked monocyclic heteroaryl ring, containing a nitrogen
atom in the 2-position and optionally 1 or 2 further ring heteroatoms
independently selected from O, N and S; or HET-2 is an 8-, 9- or 10-
membered C-linked bicyclic heteroaryl ring containing a nitrogen atom in
the 2-position with up to five further ring heteroatoms independently
selected from O, N and S; wherein HET-2 is optionally substituted on an
available carbon atom, or on a ring nitrogen atom provided it is not
thereby quaternised, with 1 or 2 substituents independently selected from
R1 1; each R4 is independently selected from hydrogen, hydroxy, methyl and
ethyl; provided that when n is > 1, then no more than two R4 groups are
hydroxy; R5 is H, (l-4C)alkoxy or (l-4C)alkyl; R6 is H, (l-4C)alkoxy or
(l-4C)alkyl; R7 is H or (l-4C)alkyl; R8 is (l-4C)alkyl; R9 is H or
(l-4C)alkyl optionally substituted with hydroxy or methoxy; R10 is H or
(l-4C)alkyl; or -NR9R10 forms an azetidine optionally substituted by
hydroxy; R1 1 is independently selected from halo, (l-4C)alkyl,
(l-4C)alkoxy, trifluoromethyl, (1- 6C)alkylthio, (l-6C)alkylsulfmyl,
(l-6C)alkylsulfonyl, cyano, carboxy, (1- 6C)alkoxycarbonyl, carbamoyl,
JV-(I-4C)alkylcarbamoyl, JV,iV-di(l-4C)alkylcarbamoyl, aminosulfonyl,
(l-6C)alkylaminosulfonyl, di(l-6C)alkylaminosulfonyl, (1- 4C)alkanoylamino,
hydroxy(l-4C)alkyl, (l-4C)alkoxy(l-4C)alkyl, (l-4C)alkylS(0)p(l- 4C)alkyl
(wherein p is 0, 1 or 2), amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl,
di(l- 4C)alkylamino( 1-4C)alkyl, (1-6C)alkoxycarbonyl( 1-4C)alkyl-,
(1-6C)alkylsulfonyloxy , (3-6C)cycloalkylsulfonyl,
(l-6C)alkylsulfonylamino, azetidinylcarbonyl, pyrrolidinylcarbonyl and
HET-3; HET-3 and HET-3A are each independently either a 5- or 6-membered,
C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 3 ring
heteroatoms independently selected from O, N and S, or a A-, 5- or
6-membered, C- or N- linked unsubstituted saturated heterocyclyl ring
containing one ring heteroatom selected from O, N and S; L is S, O or NR12
; and R12 is H or (l-4C)alkyl;but excluding
N-(5-chloro-2-pyridinyl)-2-[(l-phenyl-lH-pyrazolo[3,4-d]pyrimidin-4-
yl)thio]propanamide; N-[ 1-(I -methylethyl)- lH-pyrazol-5-yl]-2-[(l
-phenyl- lH-pyrazolo[3,4-d]pyrimidin-4- yl)thio]propanamide,
N-(5-(methyl)isoxazol-3-yl)-2-[[l-(4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimi
din-4- yl]thio]butanamide;
N-(5-(methyl)isoxazol-3-yl)-2-[[l-(4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimi
din-4- 



yl]thio]propanamide;
(2R)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-5-hydroxy-N
-(5-methyl- 2-pyridyl)pentanamide;
(2R)-N-(5-chloro-2-pyridyl)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimid
in-4-yl]oxy- 5-hydroxy-pentanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-
2-pyridyl)-3- [(I S)-2-hydroxy- 1-methyl-ethoxy]propanamide;
(2R)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-2-py
ridyl)-3-(2- hydroxyethoxy)propanamide;
(2S)-N-(5-cyano-2-pyridyl)-2-[l-(2,5-dimethylphenyl)pyrazolo[4,5-e]pyrimidi
n-4-yl]oxy- 3-(2-hydroxyethoxy)propanamide;
(2S)-3-(2-hydroxyethoxy)-N-(5-methyl-2-pyridyl)-2-(9-phenylpurin-6-yl)oxypr
opanamide;
(2R)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro-2-p
yridyl)-3-(2- hydroxyethoxy)propanamide;
(2S)-N-(5-chloro-2-pyridyl)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimid
in-4-yl]oxy- 3-[(2R)-2-hydroxypropoxy]propanamide;
(2R)-N-(5-chloro-2-pyridyl)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimid
in-4-yl]oxy- 3-[(2R)-2-hydroxypropoxy]propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-
2-pyridyl)-3- (3-hydroxycyclobutoxy)propanamide; and
(2S)-N-(5-chloro-2-pyridyl)-2-[1-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimid
in-4-yl]oxy- 3-(3-hydroxycyclobutoxy)propanamide.In a further aspect of the
invention there is provided a compound of the formula (I) or a
pharmaceutically acceptable salt thereof wherein: A and B are each either N
or CR6, provided that at least one of A and B is CR6; X is C or N; Y is CH
or N; Z is C or N; wherein X, Y and Z are chosen such that at least two of
X,Y and Z are N, the ring containing them is aromatic and any ring nitrogen
atom is not quaternised; R1 is (l-6C)alkyl, aryl, aryl(l-6C)alkyl or HET-I
wherein the aryl, aryl(l-6C)alkyl and HET-I are optionally substituted by
one, two or three groups independently selected from halo, (l-4C)alkyl,
(l-4C)alkoxy, trifiuoromethyl, (l-6C)alkylthio, (l-6C)alkylsulfmyl, (1-
6C)alkylsulfonyl, cyano, carboxy, (l-6C)alkoxycarbonyl, carbamoyl, N-(I-
4C)alkylcarbamoyl, JV,iV-di(l-4C)alkylcarbamoyl,aminosulfonyl, (1-
6C)alkylaminosulfonyl, di(l-6C)alkylaminosulfonyl, (l-4C)alkanoylamino,
hydroxy(l- 4C)alkyl, (l-4C)alkoxy(l-4C)alkyl, (l-4C)alkylS(O)p(l-4C)alkyl,
amino(l-4C)alkyl, (1- 4C)alkylamino(1-4C)alkyl, di(1-4C)alkylamino(
1-4C)alkyl, (1-6C)alkoxycarbonyl(1- 4C)alkyl-, (l-6C)alkylsulfonyloxy,
(3-6C)cycloalkylsulfonyl, (l-6C)alkylsulfonylamino, azetidinylcarbonyl,
pyrrolidinylcarbonyl and HET-3A; wherein HET-I is a 5- or 6-membered,
C-linked heteroaryl ring, or a fused bicyclic ring system of formula -D-E,
wherein ring D is attached to Z and is 6-membered aryl or heteroaryl ring
and ring E is a 5- or 6-membered heteroaryl, heterocyclyl or cycloalkyl
ring which is fused to ring D at any available position; R2 is (l-6C)alkyl
optionally substituted by one or two hydroxy or by one of the following:
carboxy, carbamoyl, JV,iV-di(l-4C)alkylcarbamoyl, (l-6C)alkoxycarbonyl, a
group - N(R7)COR8 or a group NR9R10 ; or R2 is a group -(CHR 4)n-P-Q
wherein n is 1, 2, 3 or 4; P is a linker selected from O, SO2, SO2NH,
NHSO2, CONH and NHCO; Q is selected from (l-6C)alkyl, (3-6C)cycloalkyl and
a 4-, 5- or 6-membered heterocyclyl (wherein said heterocyclyl ring
contains 1, 2 or 3 heteroatoms independently selected from O, N and S,
provided that there are no 0-0, S-S or 0-S bonds, wherein an available
carbon atom in the ring may be oxidised to a carbonyl group, an available
sulfur atom in the ringmay be oxidised to an SO or SO group and wherein
there is optionally a double bond in the ring), and Q is optionally
substituted on an available carbon atom by hydroxy or (1- 4C)alkoxy; R3 is
a group HET-2 wherein HET-2 is a 5- or 6-membered C-linked monocyclic
heteroaryl ring, containing a nitrogen atom in the 2-position and
optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; or HET-2 is an 8-, 9- or 10- membered C-linked bicyclic heteroaryl
ring containing a nitrogen atom in the 2-position with up to five further
ring heteroatoms independently selected from O, N and S; wherein HET-2 is
optionally substituted on an available carbon atom, or on a ring nitrogen
atom provided it is not thereby quaternised, with 1 or 2 substituents
independently selected from R1 1; each R4 is independently selected from
hydrogen, hydroxy, methyl and ethyl; provided that when n is >1, then no
more than two R4 groups are hydroxy; R5 is H, (l-4C)alkoxy or (l-4C)alkyl;
R6 is H, (l-4C)alkoxy or (l-4C)alkyl; R7 is H or (l-4C)alkyl; R8 is
(l-4C)alkyl; R9 is H or (l-4C)alkyl; R10 is H or (l-4C)alkyl; R1 1 is
independently selected from halo, (l-4C)alkyl, (l-4C)alkoxy,
trifluoromethyl, (1- 6C)alkylthio, (l-6C)alkylsulfmyl, (l-6C)alkylsulfonyl,
cyano, carboxy, (1- 6C)alkoxycarbonyl, carbamoyl, JV-(I-4C)alkylcarbamoyl,
JV,iV-di(l-4C)alkylcarbamoyl, aminosulfonyl, (l-6C)alkylaminosulfonyl,
di(l-6C)alkylaminosulfonyl, (1- 4C)alkanoylamino, hydroxy(l-4C)alkyl,
(l-4C)alkoxy(l-4C)alkyl, (l-4C)alkylS(0)p(l- 



4C)alkyl (wherein p is 0, 1 or 2), amino(l-4C)alkyl,
(l-4C)alkylamino(l-4C)alkyl, di(l- 4C)alkylamino( 1-4C)alkyl,
(1-6C)alkoxycarbonyl( 1-4C)alkyl-, (1-6C)alkylsulfonyloxy ,
(3-6C)cycloalkylsulfonyl, ( 1-6C)alkylsulfonylamino, azetidinylcarbonyl,
pyrrolidinylcarbonyl and HET-3; HET-3 and HET-3A are each independently
either a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring
containing 1, 2 or 3 ring heteroatoms independently selected from O, N and
S, or a 4-, 5- or 6-membered, C- or N- linked unsubstituted saturated
heterocyclyl ring containing one ring heteroatom selected from O, N and S;L
is S, O or NR12 ; and R12 is H or (l-4C)alkyl; but excluding
N-(5-chloro-2-pyridinyl)-2-[(l-phenyl-lH-pyrazolo[3,4-d]pyrimidin-4-
yl)thio]propanamide; N-[ 1-(I -methylethyl)- lH-pyrazol-5-yl]-2-[(l
-phenyl- lH-pyrazolo[3,4-d]pyrimidin-4- yl)thio]propanamide,
N-(5-(methyl)isoxazol-3-yl)-2-[[l-(4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimi
din-4- yl]thio]butanamide; and
N-(5-(methyl)isoxazol-3-yl)-2-[[l-(4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimi
din-4- yl]thio]propanamide. The term "aryl" refers to phenyl, naphthyl or a
partially saturated bicyclic carbocyclic ring containing between 8 and 12
carbon atoms, preferably between 8 and 10 carbon atoms. Example of
partially saturated bicyclic carbocyclic ring include:
1,2,3,4-tetrahydronaphthyl, indanyl, indenyl, 1, 2, 4a,5, 8,
8a-hexahydronaphthyyl or l,3a-dihydropentalene. Examples of
"aryl(l-6C)alkyl" include any of the above examples of "aryl" in
conjunction with any of the examples of "(l-6C)alkyl" hereinafter. Suitable
HET-I groups when HET-I is a 5- or 6-membered C-linked heteroaryl ring
include thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl,
oxadiazolyl and triazolyl. More suitably HET-I groups are pyridyl or
pyrazinyl, particularly 2-pyridyl, 4-pyridyl and pyrazinyl. Suitable HET-I
groups when HET-I is of formula -D-E (as hereinbefore defined) include
indanyl, benzodioxolyl, benzimidazolyl, benzthiazolyl, benzisothiazolyl,
benzoxazolyl, benzisoxazolyl, quinolyl, isoquinolyl, benzofurazanyl,
indolyl, indazolyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,
1,5-naphthyridinyl, 1,6-naphthyridinyl, 1,7- naphthyridinyl,
1,8-naphthyridinyl, pyrrolopyridinyl, pyrrolopyrazinyl, pyrazolopyridinyl
and imidazopyridinyl. Suitable examples of HET-2 include pyrrolyl,
thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, thiadiazolyl (1,2,4- and
1,3,4-), oxazolyl, isoxazolyl, triazolyl, 1,3,4- oxadiazolyl,
1,2,4-oxadiazolyl, furazanyl, tetrazolyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimidinyl, 1,3,5-triazinyl, imidazothiazolyl, benzimidazolyl,
benzthiazolyl,benzisothiazolyl, benzoxazolyl, benzisoxazolyl, quinolyl,
isoquinolyl, benzofurazanyl, indolyl, indazolyl, cinnolinyl, quinazolinyl,
quinoxalinyl, phthalazinyl, 1,5-naphthyridinyl, 1,6-naphthyridinyl,
1,7-naphthyridinyl, 1,8-naphthyridinyl, pyrrolopyridinyl, pyrrolopyrazinyl,
pyrazolopyridinyl and imidazopyridinyl. Suitable examples of HET-3 and
HET-3A as heteroaryl rings are furyl, pyrrolyl, thienyl, thiazolyl,
isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl,
imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl and triazolyl. Suitable
examples of HET-3 and HET-3A as saturated heterocyclyl rings are oxetane,
azetidine, thietane, pyrrolidine, tetrahydrofuran, tetrahydropyran and
piperidine. It will be appreciated that, where definitions of heterocyclyl
groups HET-I, HET-2, HET-3 and HET-3A encompass heteroaryl rings which may
be substituted on nitrogen, such substitution may not result in charged
quaternary nitrogen atoms. It will be appreciated that the definitions of
HET-I, HET-2, HET-3 and HET-3A are not intended to include any O-O, O-S or
S-S bonds. It will be appreciated that the definitions of HET-I, HET-2,
HET-3 and HET-3A are not intended to include unstable structures. For the
avoidance of doubt, reference to the group HET-2 containing a nitrogen in
the 2-position, is intended to refer to the 2-position relative to the
amide nitrogen atom to which the group is attached. For the avoidance of
doubt representative examples are shown below wherein represents the point
of attachment to the amide group. Examples of the group Q as a 4-, 5-, or
6-membered ring heterocycle as hereinbefore defined include azetidinyl,
oxetanyl, pyrrolidinyl, pyrrolidonyl, tetrahydrofuryl,tetrahydropyranyl,
piperidinyl, morpholinyl, piperazinyl and thiomorpholinyl. Particular
examples of Q as a heterocycle include azetidinyl and pyrrolidinyl. In one
aspect of the invention, there is provided a compound of formula (IA) or a
pharmaceutically acceptable salt thereof (IA) wherein R1, R2 and R3 are as
defined for a compound of formula (I) hereinbefore. In another aspect of
the invention, there is provided a compound of formula (IB) or a
pharmaceutically acceptable salt thereof (IB) wherein R1, R2 and R3 are as
defined for a compound of formula (I) hereinbefore. In another aspect of
the invention, there is provided a compound of formula (IC) or a
pharmaceutically acceptable salt thereof(IC) wherein R1, R2 and R3 are as
defined for a compound of formula (I) hereinbefore. Reference herein to a
compound of formula (I) will be understood to include reference to a
compound of formula (IA), (IB) or (IC). Compounds of Formula (I) may form
salts which are within the ambit of the invention.
Pharmaceutically-acceptable salts are preferred although other salts may be



useful in, for example, isolating or purifying compounds. In another
aspect, the invention relates to compounds of formula (I) as hereinabove
defined or to a pharmaceutically-acceptable salt. In another aspect, the
invention relates to compounds of formula (I) as hereinabove defined or to
a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula
(I) are in-vivo hydrolysable esters of compounds of formula (I). Therefore
in another aspect, the invention relates to compounds of formula (I) as
hereinabove defined or to an in-vivo hydrolysable ester thereof. In this
specification the generic term "alkyl" includes both straight-chain and
branched-chain alkyl groups. 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 -butyl are
specific for the branched chain version only. For example, "(l-4C)alkyl"
includes methyl, ethyl, propyl, isopropyl and -butyl. An analogous
convention applies to other generic terms. Examples of (l-4C)alkyl include
methyl, ethyl, propyl, isopropyl, butyl and tertbutyl; examples of
(l-6C)alkyl include (l-4C)alkyl, pentyl and hexyl; examples of (1- 8C)alkyl
include (l-6C)alkyl and heptyl; examples of (l-4C)alkoxy, (l-6C)alkoxy and
(1- 8C)alkoxy include methoxy, ethoxy, propoxy, isopropoxy and tertbutoxy;
examples of (1-6C)alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl and tertbutoxycarbonyl; examples of
(l-6C)alkoxycarbonyl(l- 4C)alkyl include methoxycarbonylmethyl,
ethoxycarbonylmethyl, propoxycarbonylethyl, isopropoxycarbonylmethyl and
tertbutoxycarbonylmethyl; examples of TV-(I- 4C)alkylcarbamoyl include
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, isopropylcarbamoyl and
tertbutylcarbamoyl; examples of iV,iV-di-(l-4C)alkylcarbamoyl include
JV,iV-dimethylcarbamoyl,JV,iV-diethylcarbamoyl,JV-methyl-JV-propylcarbamoyl
, L, -di-isopropylcarbamoyl and -methyl-JV-tertbutylcarbamoyl; examples of
(3- 6C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl; examples of halo include fluoro, chloro, bromo and iodo;
examples of hydroxy(l-4C)alkyl include hydroxymethyl, 1-hydroxy ethyl,
2-hydroxy ethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1- hydroxyisopropyl and
4-hydroxybutyl; examples of (l-4C)alkoxy(l-4C)alkyl include methoxymethyl,
ethoxymethyl, tert-butoxymethyl, 2-methoxyethyl, 2-ethoxyethyl,
methoxypropyl, 2-methoxypropyl and methoxybutyl; examples of
(l-4C)alkylS(O)p(l- 4C)alkyl include methylsulfinylmethyl,
ethylsulfinylmethyl, ethylsulf nylethyl, methylsulf nylpropyl, methylsulf
nylbutyl, methylsulfonylmethyl, ethylsulfonylmethyl, ethylsulfonylethyl,
methylsulfonylpropyl, methylsulfonylbutyl, methylthiomethyl,
ethylthiomethyl, ethylthioethyl, methylthiopropyl, and methylthiobutyl;
examples of amino(l-4C)alkyl include aminomethyl, aminoethyl,
2-aminopropyl, 3-aminopropyl, 1- aminoisopropyl and 4-aminobutyl; examples
of (l-4C)alkylamino(l-4C)alkyl include (Nmethyl) aminomethyl,
(N-ethyl)aminomethyl, l-((N-methyl)amino)ethyl, 2-((Nmethyl) amino)ethyl,
(N-ethyl)aminoethyl, (N-methyl)aminopropyl, and 4-((Nmethyl) amino)butyl;
examples of di(l-4C)alkylamino(l-4C)alkyl include dimethylaminomethyl,
methyl(ethyl)aminomethyl, methyl(ethyl)aminoethyl, (N5Ndiethyl) aminoethyl,
(N,N-dimethyl)aminopropyl and (N,N-dimethyl)aminobutyl; examples of
(l-4C)alkylamino include methylamino, ethylamino, propylamino,
isopropylamino, butylamino and tert-butylamino; examples of
di(l-4C)alkylamino include dimethylamino, methyl(ethyl)amino, diethylamino,
dipropylamino, di-isopropylamino and dibutylamino; examples of
(l-4C)alkylaminosulfonyl include methylaminosulfonyl, ethylaminosulfonyl,
propylaminosulfonyl, isopropylaminosulfonyl, butylaminosulfonyl and
tertbutylaminosulfonyl; examples of di(l-4C)alkylaminosulfonyl include
dimethylaminosulfonyl, methyl(ethyl)aminosulfonyl,
diethylaminosulfonyl,dipropylaminosulfonyl, di-isopropylaminosulfonyl and
dibutylaminosulfonyl; examples of (l-4C)alkanoylamino include
methanoylamino, ethanoylamino, propanoylamino, isopropanoylamino,
butanoylamino and tert-butanoylamino; examples of -C(O)(I- 4C)alkyl include
methylcarbonyl, ethylcarbonyl, propylcarbonyl and tert-butyl carbonyl;
examples of (l-4C)alkylthio and (l-6C)alkylthio include methylthio,
ethylthio, isopropylthio and tert-butylthio; examples of (l-4C)alkylsulf
nyl and (l-6C)alkylsulf nyl include methylsulfinyl, ethylsulfnyl,
isopropylsulfinyl and tert-butylsulfinyl; examples of (l-4C)alkylsulfonyl
and (l-6C)alkylsulfonyl include methylsulfonyl, ethylsulfonyl,
isopropylsulfonyl and tert-butylsulfonyl; example of (l-6C)alkylsulfonyloxy
include methylsulfonyloxy, ethylsulfonyloxy, isopropylsulfonyloxy and
tert-butylsulfonyloxy; examples of (l-6C)alkylsulfonylamino include
methylsulfonylamino, ethylsulfonylamino, isopropylsulfonylamino and
tert-butylsulfonylamino; examples of (3- 6C)cycloalkylsulfonyl include
cyclopropylsulfonyl, cyclobutylsulfonyl, cyclopropylsulfonyl and
cyclohexylsulfonyl. It is to be understood that, insofar as certain of the
compounds of Formula (I) defined above may exist in optically active or
racemic forms by virtue of one or more asymmetric carbon atoms, the
invention includes in its definition any such optically active or racemic
form which possesses the property of activating GLK. The synthesis of
optically active forms may be carried out by standard techniques of organic
chemistry well known in the art, for example by synthesis from optically
active starting materials or by resolution of a racemic form. It is also to
be understood that certain compounds may exist in tautomeric forms and that
the invention also relates to any and all tautomeric forms of the compounds
of the invention which activate GLK. It will be understood that compounds
described in their pyrimidinol form may also be described as the
pyrimidinone tautomer and vice versa. This implies nothing about the actual
relative proportions of the two in physical samples. In particular, it will
be understood that the carbon atom to which R2 is attached is a chiral
centre. In one aspect of the invention, this chiral centre has the
S-configuration. In 



another aspect, this chiral centre has the R-conf guration. It is also to
be understood that certain compounds of the formula (1) and salts thereof
can exist in solvated as well as unsolvated forms such as, for example,
hydratedforms. It is to be understood that the invention encompasses all
such solvated forms which activate GLK. In one embodiment of the invention
are provided compounds of formula (I), in an alternative embodiment are
provided pharmaceutically-acceptable salts of compounds of formula (I), in
a further alternative embodiment are provided in-vivo hydrolysable esters
of compounds of formula (I), and in a further alternative embodiment are
provided pharmaceutically-acceptable salts of in-vivo hydrolysable esters
of compounds of formula (I)- Preferred values of each variable group are as
follows. Such values may be used where appropriate with any of the values,
definitions, claims, aspects or embodiments defined hereinbefore or
hereinafter. In particular, each may be used as an individual limitation on
the broadest definition of formula (I) (including formulas (IA), (IB) and
(IC)). Further, each of the following values may be used in combination
with one or more of the other following values to limit the broadest
definition, or any sub-definition, of formula (I). 1) A is N and B is CR6
2) A is CR6 and B is N 3) X is C, Y is N and Z is N 4) X is N, Y is CH and
Z is N 5) X is N, Y is N and Z is C 6) R1 is optionally substituted alkyl
7) R1 is optionally suibstituted aryl 8) R1 is optionally substituted
aryl(l-6C)alkyl 9) R1 is optionally substituted HET-I 10) R1 is optionally
substituted phenyl or pyridyl (particularly pyrid-2-yl or pyrid-4-yl, more
particularly pyrid-2-yl) 11) R1 is phenyl or pyridyl (particularly
pyrid-2-yl), substituted in a 2-position relative to the point of
attachment to Z 12) R1 is phenyl or pyridyl (particularly pyrid-2-yl),
substituted in a 2-position relative to the point of attachment to Z 13) R1
is phenyl or pyridyl (particularly pyrid-2-yl) and R1 is di-substituted,
wherein one substituent is in a 2-position relative to the point of
attachment to Z14) optional subsitituents on R1 are selected from halo
(particularly chloro), (l-4C)alkyl, (l-4C)alkoxy, trifluoromethyl,
(l-6C)alkylsulfonyl and cyano 15) R1 is a fused bicyclic ring system of
formula -D-E 16) R2 is (l-6C)alkyl optionally substituted by one or two
hydroxy or R2 is a group - (CHR4)n-P-Q 17) R2 is a group -(CHR 4)n-P-Q 18)
R2 is a group -(CHR 4)n-P-Q; n is 1, 2, 3, or 4 (particularly 1 or 2); one
R4 is optionally hydroxy and the other R4 groups (where applicable) are
hydrogen or methyl; P is an oxygen linker and Q is (l-6C)alkyl,
(3-6C)cycloalkyl or a 4-, 5- or 6-membered heterocyclyl, and Q is
optionally substituted on an available carbon atom by hydroxy or (1-
4C)alkoxy 19) R2 is a group -(CHR 4)n-P-Q; n is 1, 2, 3, or 4 (particularly
1 or 2); one R4 is optionally hydroxy and the other R4 groups (where
applicable) are hydrogen or methyl; P is an oxygen linker and Q is
(l-6C)alkyl, optionally substituted by hydroxy or (l-4C)alkoxy 20) R2 is
selected from hexyl, butyl, isobutyl, isopropyl, ethyl, methyl,
isopropoxymethyl, ethoxymethyl, cyclobutyloxymethyl, methoxymethyl,
hydroxyethyl, hydroxypropyl, methylsulfonylethyl, isopropylsulfonylethyl,
ethylsulfonylethyl, methylsulfonylaminoethyl, methylsulfonylaminomethyl,
cyclopropyloxymethyl, oxetanyloxymethyl, hydroxyethoxymethyl,
l-hydroxyprop-2-yloxymethyl, methoxyethyl, l-methoxyprop-2yloxymethyl,
dimethylaminoethyl, methylcarbonylaminomethyl, carboxyethyl,
carbamoylethyl, N-methylcarbamoylethyl, methoxyethoxyethyl,
methylcarbonyloxyethyl, 21) R2 is selected from hexyl, butyl, isobutyl,
isopropyl, ethyl, methyl, isopropoxymethyl, ethoxymethyl,
cyclobutyloxymethyl, methoxymethyl, hydroxyethyl, hydroxypropyl,
methylsulfonylethyl, methylsulfonylaminoethyl, hydroxyethoxymethyl,
methoxyethyl, 1- methoxyprop-2yloxymethyl, dimethylaminoethyl,
methylcarbonylaminomethyl, carboxyethyl, carbamoylethyl,
N-methylcarbamoylethyl, methoxyethoxyethyl, methylcarbonyloxyethyl, 22) R2
is selected from isopropoxymethyl, ethoxymethyl, cyclobutyloxymethyl,
methoxymethyl, hydroxyethyl, hydroxypropyl, cyclopropyloxymethyl,
oxetanyloxymethyl, hydroxyethoxymethyl, l-hydroxyprop-2-yloxymethyl,
methoxyethyl, 1-methoxyprop- 2yloxymethyl, methoxyethoxyethyl23) R2 is
selected from isopropoxymethyl, ethoxymethyl, cyclobutyloxymethyl,
methoxymethyl, hydroxyethyl, hydroxypropyl, hydroxyethoxymethyl,
methoxyethyl, 1- methoxyprop-2yloxymethyl, methoxyethoxyethyl 24) R3 is
selected from optionally substituted pyridyl, thiazolyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrazolyl, isoxazolyl and thiadiazolyl 25) R is a
6-membered ring 26) R is optionally substituted pyridyl or pyrazinyl 27) R
is optionally substituted pyridyl 28) R is pyridyl, substituted at the para
position relative to the point of attachment to the CONH group 29) R3 is
2-pyridyl, substituted at the para position relative to the point of
attachment to the CONH group 



30) R1 1 is selected from halo, (l-4C)alkyl, (l-6C)alkylsulfonyl,
N,N-dialkylcarbamoyl and cyano 3I) R1 1 is selected from halo (particularly
chloro or fluoro, more particularly chloro) or (1- 4C)alkyl (particularly
methyl) 32) each R4 is hydrogen 33) n is > 1 and only one R4 is not
hydrogen 34) n is 1, 2 or 3 35) n is 1 or 2 36) R5 is H 37) R6 is H 38) R7
is H 39) R8 is methyl 40) R9 is H 41) L is O 42) L is S 43) L is NH 44) R10
is H 45) R12 is H 46) P is an oxygen linger47) NR>9rR> 10 forms an
azetidine ring, optionally substituted with hydroxy, hydroxymethyl or
methoxy 48) NR9R10 forms an azetidine ring, optionally substituted with
hydroxy or hydroxymethyl In a further aspect of the invention, there is
provided a compound of formula (IA), or a pharmaceutically-acceptable salt
thereof wherein R1 is phenyl or pyridyl, substituted in the 2-position
relative to the point of attachment to Z with a substituent selected from
halo (particularly chloro), (l-4C)alkyl, (l-4C)alkoxy, trifluoromethyl,
(l-6C)alkylsulfonyl and cyano; R2 is (l-6C)alkyl optionally substituted by
one or two hydroxy or R2 is a group -(CHR 4)n- P-Q; n is 1, 2, 3, or 4
(particularly 1 or 2); one R4 is optionally hydroxy and the other R4 groups
(where applicable) are hydrogen or methyl; P is an oxygen linker; Q is
(l-6C)alkyl, (3-6C)cycloalkyl or a 4-, 5- or 6-membered heterocyclyl, and Q
is optionally substituted on an available carbon atom by hydroxy or
(l-4C)alkoxy; R3 is pyridyl, substituted at the para position relative to
the point of attachment to the CONH group with a substituent selected from
R1 1; and R1 1 is selected from halo (particularly fluoro or chloro, more
particularly chloro), (1- 4C)alkyl, (l-6C)alkylsulfonyl,
N,N-dialkylcarbamoyl and cyano. Reference herein to R1 being substituted in
a 2-position relative to the point of attachment to Z will be understood to
refer to the following substitution pattern, illustrated for R1 is phenyl
and pyrid-2-yl:Further preferred compounds of the invention are each of the
Examples, each of which provides a further independent aspect of the
invention. In further aspects, the present invention also comprises any two
or more compounds of the Examples. Particular compounds of the invention
include any one or more of: 2-{[l-(2-chlorophenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-3-methoxy-L/-(5-
methylpyridin-2-yl)propanamide;
(R)-2-{[l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}-3-methoxy-
N-(5- methylpyridin-2-yl)propanamide;
(S)-2-{[l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}-3-methoxy-
N-(5- methylpyridin-2-yl)propanamide; 3-methoxy-2- {[1-(2-methoxyphenyl)-
1H-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-N-(5-
methylpyridin-2-yl)propanamide; (R)-3-methoxy-2- {[1 -(2-methoxyphenyl)-
lH-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}-N-(5- methylpyridin-2-yl)propanamide;
(S)-3-methoxy-2-{[l -(2-methoxyphenyl)- lH-pyrazo Io
[3,4-d]pyrimidin-4-yl]oxy}-N-(5- methylpyridin-2-yl)propanamide; 2-
{[1-(2,4-dichlorophenyl)- lH-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}
-3-methoxy-iV-(5- methylpyridin-2-yl)propanamide; 3-methoxy-2- [(I -methyl-
lH-pyrazolo[3,4-d]pyrimidin-4-yl)oxy]-L/-(5-methylpyridin-2-
yl)propanamide; 2-{[l-(2-chlorophenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-L/-(5-methylpyridin-2-yl)-
4-(methylsulfonyl)butanamide; 2-{[1-(2-methoxyphenyl)- lH-pyrazoIo [3
,4-<i]pyrimidin-4-yl]oxy}-N-(5-methylpyridin-2-
yl)-4-(methylsulfonyl)butanamide; (R)-2- {[1-(2-methoxyphenyl)- 1H-pyrazolo
[3 ,4-d]pyrimidin-4-yl]oxy }-N-(5-
methylpyridin-2-yl)-4-(methylsulfonyl)butanamide; (S)-2-
{[1-(2-methoxyphenyl)- 1H-pyrazolo [3 ,4-d]pyrimidin-4-yl]oxy }-N-(5-
methylpyridin-2-yl)-4-(methylsulfonyl)butanamide; 4-methoxy-2-
{[1-(3-methoxyphenyl)- lH-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-N-(5-
methylpyridin-2-yl)butanamide;
(R)-4-methoxy-2-{[l-(3-methoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}
-N-(5- methylpyridin-2-yl)butanamide;(S)-4-methoxy-2-
{[1-(3-methoxyphenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yl]oxy }-N-(5 -
methylpyridin-2-yl)butanamide; 4-methoxy-2- {[1-(2-methylphenyl)- l
-pyrazoIo [3 ,4-<i]pyrimidin-4-yl]oxy}-N-(5- methylpyridin-2-yl)butanamide;
(S)-4-methoxy-2- {[1-(2-methylphenyl)- 1H-pyrazolo
[3,4-d]pyrimidin-4-yl]oxy }-N-(5- 



methylpyridin-2-yl)butanamide; (R)-4-methoxy-2- {[1-(2-methylphenyl)-
1H-pyrazolo [3 ,4-d]pyrimidin-4-yl]oxy }-N-(5-
methylpyridin-2-yl)butanamide; 2-{[l-(2-chlorophenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-4-methoxy-L/-(5-
methylpyridin-2-yl)butanamide; (R)-2- {[1-(2-chlorophenyl)- 1H-pyrazolo
[3,4-d]pyrimidin-4-yl]oxy }-4-methoxy-N-(5 - methylpyridin-2-yl)butanamide;
(S)-2- {[1-(2-chlorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yl]oxy
}-4-methoxy-N-(5 - methylpyridin-2-yl)butanamide; 4-methoxy-2-
{[1-(2-methoxyphenyl)- l -pyrazolo [3,4-<i]pyrimidin-4-yl]oxy}-N-(5-
methylpyridin-2-yl)butanamide; (R)-4-methoxy-2- {[1-(2-methoxyphenyl)-
1H-pyrazolo [3 ,4-d]pyrimidin-4-yl]oxy }-N-(5-
methylpyridin-2-yl)butanamide; (S)-4-methoxy-2- {[1-(2-methoxyphenyl)-
1H-pyrazolo [3,4-d]pyrimidin-4-yl]oxy }-N-(5 -
methylpyridin-2-yl)butanamide; 2-{[1-(2,4-difluorophenyl)- l/f-pyrazolo[3
,4-J]pyrimidin-4-yl]oxy }-4-methoxy-iV-(5- methylpyridin-2-yl)butanamide;
(R)-2- {[1-(2,4-difluorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yl]oxy
}-4-methoxy-N-(5 - methylpyridin-2-yl)butanamide; (S)-2-
{[1-(2,4-difluorophenyl)- 1H-pyrazolo [3 ,4-d]pyrimidin-4-yl]oxy
}-4-methoxy-N-(5- methylpyridin-2-yl)butanamide; 4-methoxy- -(5
-methylpyridin-2-yl)-2-( {1-[2-(trifluoromethyl)phenyl] -l -pyrazolo [3,4-
<i]pyrimidin-4-yl}oxy)butanamide; (S)-4-methoxy-N-(5
-methylpyridin-2-yl)-2-( {1-[2-(trifluoromethyl)phenyl]- 1Hpyrazolo[
3,4-d]pyrimidin-4-yl}oxy)butanamide; (R)-4-methoxy-N-(5
-methylpyridin-2-yl)-2-( {1-[2-(trifluoromethyl)phenyl] -1Hpyrazolo[
3,4-d]pyrimidin-4-yl}oxy)butanamide;4-methoxy-2- {[1-(3-methylphenyl)- l
-pyrazolo [3 ,4-<i]pyrimidin-4-yl]oxy}-N-(5- methylpyridin-2-yl)butanamide;
(R)-4-methoxy-2- {[1-(3-methylpheny I)- 1H-pyrazolo [3
,4-d]pyrimidin-4-yl]oxy }-N-(5- methylpyridin-2-yl)butanamide;
(S)-4-methoxy-2-{[l-(3-methylphenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}-
N-(5- methylpyridin-2-yl)butanamide; 4-methoxy-iV-(5-methylpyridin-2-yl)-2-
[(1-pyridin-2-yl- l -pyrazolo [3 ,4-<i]pyrimidin-4- yl)oxy]butanamide;
4-methoxy-2- {[1-(2-methoxyphenyl)- l -pyrazolo[3
,4-<i]pyrimidin-4-yl]oxy}-N-(4- methyl- 1,3-thiazol-2-yl)butanamide;
(R)-4-methoxy-2- {[1-(2-methoxyphenyl)- 1H-pyrazolo [3
,4-d]pyrimidin-4-yl]oxy }-N-(4- methyl- 1,3-thiazol-2-yl)butanamide;
(S)-4-methoxy-2- {[1-(2-methoxyphenyl)- 1H-pyrazolo
[3,4-d]pyrimidin-4-yl]oxy }-N-(4- methyl- 1,3-thiazol-2-yl)butanamide; 2-
{[1-(2-chlorophenyl)- l -pyrazolo
[3,4-<i]pyrimidin-4-yl]oxy}-N-(5-methylpyridin-2- yl)hexanamide; 2-[(l
-methyl- l
-pyrazolo[3,4-<i]pyrimidin-4-yl)oxy]-L/-(5-methylpyridin-2-yl)hexanamide 2-
{[1 -(2-chlorophenyl)- l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-L/-(5-methylpyrazin-2- yl)hexanamide;
2- {[1-(2-chlorophenyl)- l -pyrazolo[3,4-d]pyrimidin-4-yl]thio}
-L/-(4-methyl- 1,3-thiazol- 2-yl)hexanamide; 2- {[1-(2-methoxyphenyl)- l
-pyrazoIo [3 ,4-<i]pyrimidin-4-yl]oxy}-N-(5-methylpyridin-2- yl)butanamide;
(2i?)-2-{[l-(2-methoxyphenyl)-l/f-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}- -(5-
methylpyridin-2-yl)butanamide; 2- {[1-(2-methoxyphenyl)- l -pyrazoIo [3
,4-<i]pyrimidin-4-yl]oxy}-N-(5-methylpyridin-2- yl)propanamide; (2S)-2-
{[1-(2-chlorophenyl)- l/f-pyrazolo[3 ,4-J]pyrimidin-4-yl]oxy
}-4-(dimethylamino)- L/-(5-methylpyridin-2-yl)butanamide;
3-acetamido-2-{[l-(2-chlorophenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-L/-(4-methyl-
1,3-thiazol-2-yl)propanamide;4-{[l-(2-chlorophenyl)-l -pyrazolo[3,4-
i]pyrimidin-4-yl]oxy}-5-[(5-methylpyridin-2- yl)amino]-5-oxopentanoic acid;
2- {[1-(2-chlorophenyl)- 1/f-pyrazolo [3,4-J]pyrimidin-4-yl]oxy }-Nl
-(5-methylpyridin-2- yl)pentanediamide; 2- {[1-(2-chlorophenyl)- l
-pyrazolo [3,4-<i]pyrimidin-4-yl]oxy}- 5-methyl- i -(5 -
methylpyridin-2-yl)pentanediamide; 2-{[1-(2-chlorophenyl)- l
-pyrazoIo[3,4-<i]pyrimidin-4-yl]thio}-4-(2-methoxyethoxy)-iV- (4-methyl-
1,3-thiazol-2-yl)butanamide; 2- {[1-(2-chlorophenyl)- l -pyrazolo
[3,4-<i]pyrimidin-4-yl]thio}-4-methoxy- -(4-methyll,
3-thiazol-2-yl)butanamide; 2- {[1-(2-chlorophenyl)- 1/f-pyrazolo
[3,4-J]pyrimidin-4-yl]thio }-3-methyl- -(4-methyl-
1,3-thiazol-2-yl)pentanamide;
2-{[l-(2-chlorophenyl)-l/f-pyrazolo[3,4-J]pyrimidin-4-yl]thio}-
L/-isoxazol-3-yl-3- methylpentanamide;
2-{[l-(2-chlorophenyl)-l/f-pyrazolo[3,4-J]pyrimidin-4-yl]thio}-3-methyl-
L/-(5- methylpyridin-2-yl)pentanamide; 2-[(l-isopropyl-l -pyrazolo[3,4-
i]pyrimidin-4-yl)thio]-4-(2-methoxyethoxy)- -(5-
methylpyridin-2-yl)butanamide;
2-[(l-isopropyl-l/f-pyrazolo[3,4-J]pyrimidin-4-yl)thio]-4-(2-methoxyethoxy)
- -(5- methylpyridin-2-yl)butanamide; 



2- {[1-(2-chlorophenyl)- l/f-pyrazolo[3,4- J]pyrimidin-4-yl]thio} -
-(4-methyl- 1,3-thiazol- 2-yl)hexanamide; 2- {[1 -(2-chlorophenyl)- l
-pyrazolo[3,4- f]pyrimidin-4-yl]thio}- -isoxazol-3- ylhexanamide;
2-{[l-(2-Chlorophenyl)-l/f-pyrazolo[3,4-J]pyrimidin-4-yl]thio}-4-(2-methoxy
ethoxy)- L- (4-methyl- 1,3-thiazol-2-yl)butanamide; 2-
{[1-(2-Chlorophenyl)- l -pyrazolo [3
,4-<i]pyrimidin-4-yl]thio}-3-methoxy-JV-(5- methylpyridin-2-yl)propanamide;
2- {[1-(2-chlorophenyl)- l/f-pyrazolo[3,4- J]pyrimidin-4-yl]thio} -
-(4-methyl- 1,3-thiazol- 2-yl)octanamide; 2- {[1 -(2-chlorophenyl)- l
-pyrazolo[3,4-<i]pyrimidin-4-yl]thio}-L/-isoxazol-3- yloctanamide;
2-ethoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4-
i]pyrimidin-4-yl]thio}-L/-(4-methyl- 1,3-thiazol-2-yl)acetamide;
2-ethoxy-iV-isoxazol-3-yl-2- {[1-(2-methoxyphenyl)- l -pyrazolo
[3,4-<i]pyrimidin-4- yljthio} acetamide; 2-[(l-isopropyl-l
-pyrazolo[3,4-<i]pyrimidin-4-yl)oxy]-4-methoxy-L/-(5-methylpyridin-2-
yl)butanamide; (R)-2- {[1-(2-chlorophenyl)- l -pyrazolo
[3,4-<i]pyrimidin-4-yl]thio}- -(4-methyl- 1,3- thiazol-2-yl)hexanamide;
(S)-2- {[1-(2-chlorophenyl)- l -pyrazolo [3,4-d]pyrimidin-4-yl]thio }-
-(4-methyl- 1,3- thiazol-2-yl)hexanamide; 2-(l -(2-chlorophenyl)- lH-pyrazo
Io [3,4-d]pyrimidin-4-yloxy)-3-methyl-JV-(5- methylpyridin-2-yl)butanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-methyl-
-(5- methylpyridin-2-yl)butanamide; (2R)-2-(l -(2-chlorophenyl)- lH-pyrazo
Io [3,4-d]pyrimidin-4-yloxy)-3-methyl-JV-(5- methylpyridin-2-yl)butanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-met
hyl- -(5- methylpyridin-2-yl)butanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-methoxy-
-(5- methylpyridin-2-yl)propanamide; (2R)-2-(l -(2-chlorophenyl)- lH-pyrazo
Io [3,4-d]pyrimidin-4-yloxy)-3-methoxy-iV-(5-
methylpyridin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-met
hoxy- -(5- methylpyridin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-met
hoxy- -(5- methylpyrazin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-iso
propoxy- L- (5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-iso
propoxy- - (5-methylpyrazin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-iso
propoxy- L- (3-methyl-l,2,4-thiadiazol-5-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-met
hyl- -(5- methylpyrazin-2-yl)butanamide;
(2S)-2-(l-(2-chloro-4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methoxy- - (5-methylpyrazin-2-yl)propanamide;
(2S)-2-(l-(2-chloro-4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methoxy- - (5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(2-cyanophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-methoxy-
-(5- methylpyridin-2-yl)propanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-isopropox
y- -(5- methylpyridin-2-yl)propanamide;
(2R)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-isopropox
y- L/-(5- methylpyridin-2-yl)propanamide; and/or
(2S)-2-[l-(2-cyanophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-methylpyrid
in-2-yl)-3- propan-2-yloxypropanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(3-methyl- 1,2,4-
thiadiazol-5-yl)-3-propan-2-yloxypropanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-methoxy-N
-(3- methyl- 1,2,4-thiadiazol-5-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-4-met
hoxy-N-(5- methylpyridin-2-yl)butanamide;
(2S)-2-[l-(3-chloropyridin-2-yl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-
N-(5- methylpyridin-2-yl)propanamide;
(2S)-2-[l-(3-chloropyridin-2-yl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-
N-(5- methylpyrazin-2-yl)propanamide ; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-N-(5-
methylpyrazin-2-yl)propanamide;
(2S)-3-isopropoxy-N-(5-methylpyrazin-2-yl)-2-(l-(3-methylpyrazin-2-yl)-lHpy
razolo[ 3 ,4-d]pyrimidin-4-yloxy)propanamide; (S)-3
-methoxy-N-(5-methylpyridin-2-yl)-2-(
1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4- yloxy)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-pyraz
in-2-ylpropanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(5-me
thyl- 1,3,4- thiadiazol-2-yl)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(5-
methylisoxazol-3-yl)propanamide; 



2-[ 1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(5-
methylthiazol-2-yl)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro-2-pyridy
l)-3- isopropoxy-propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-2-pyridyl
)-3- isopropoxy-propanamide; 2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(l ,2,4-
thiadiazol-5 -yl)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-chloro-2-pyridy
l)-3- isopropoxy-propanamide; 2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(4-methy
l-2- pyridyl)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(l,3,
4- thiadiazol-2-yl)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(2-
pyridyl)propanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-isoxa
zol-3-ylpropanamide;
2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-pyrim
idin-4-ylpropanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-(5-
methylthiazol-2-yl)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro-2-p
yridyl)-3- isopropoxy-propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-2-py
ridyl)-3- isopropoxy-propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-chloro-2-p
yridyl)-3- isopropoxy-propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropoxy-N-
(2- pyridyl)propanamide; (2S)-3-isopropoxy-N-(5 -methylpyridin-2-yl)-2-(
1-(3-methylpyridin-2-yl)- 1Hpyrazolo [3 ,4-d]pyrimidin-4-yloxy)propanamide;
(2S)-3-isopropoxy-N-(5-methylpyridin-2-yl)-2-(l-(3-(trifluoromethyl)pyridin
-2-yl)-lHpyrazolo [3 ,4-d]pyrimidin-4-yloxy)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropox
y-N-(6- methylpyridazin-3-yl)propanamide;
(2S)-N-(5-cyanopyridin-2-yl)-3-isopropoxy-2-(l-(3-methylpyridin-2-yl)-lH-py
razolo[3,4- d]pyrimidin-4-yloxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-isopropoxy-2-(l-(3-methylpyridin-2-yl)-lH-p
yrazolo[3,4- d]pyrimidin-4-yloxy)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-
2-pyridyl)-3- ethoxy-propanamide; (2S)-2-[
1-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-N-(5-fluor
o-2- pyridyl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-N-
(2- pyridyl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-N-
pyrimidin-4- yl-propanamide;
(2S)-N-(5-chloro-2-pyridyl)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimid
in-4-yl]oxy- 3-ethoxy-propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(4-cyanot
hiazol-2-yl)- 3-isopropoxy-propanamide; (2S)-N-(5-chloro-2-pyridyl)-2-[
1-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-
3-isopropoxy-propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-
2-pyridyl)-3- isopropoxy-propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-isopropox
y-N-(2- pyridyl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro
-2-pyridyl)- 3-isopropoxy-propanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-ethoxy-2-[l-(3-methylpyridin-4-yl)pyrazolo[
4,5- e]pyrimidin-4-yl]oxypropanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-ethoxy-2-(l-(3-methylpyridin-2-yl)-lH-pyraz
olo[3,4- d]pyrimidin-4-yloxy)propanamide;
(2S)-3-isopropoxy-N-(5-methylpyridin-2-yl)-2-(l-(2-(methylsulfonyl)phenyl)-
lHpyrazolo [3 ,4-d]pyrimidin-4-yloxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-ethoxy-2-(l-(2-(methylsulfonyl)phenyl)-lH-p
yrazolo[3,4- d]pyrimidin-4-yloxy)propanamide;
(2R)-2-[1-(3-chloro-2-pyridyl)pyrazolo
[4,5-e]pyrimidin-4-yl]oxy-5-hydroxy-N-(5-methyl- 2-pyridyl)pentanamide;
(2S)-N-(5-cyano-2-pyridyl)-3-ethoxy-2-[1-[2-(trifluoromethyl)phenyl]pyrazol
o [4,5 - e]pyrimidin-4-yl]oxy-propanamide;
(2S)-3-ethoxy-N-(5-methylpyrazin-2-yl)-2-[l-[2-(trifluoromethyl)phenyl]pyra
zolo[4,5- e]pyrimidin-4-yl]oxy-propanamide;
(2S)-N-(5-chloro-2-pyridyl)-3-ethoxy-2-[
1-[3-(trifluoromethyl)-2-pyridyl]pyrazolo[4,5-
e]pyrimidin-4-yl]oxy-propanamide;
(2S)-3-isopropoxy-N-(5-methyl-2-pyridyl)-2-[l-(3-methyl-4-pyridyl)pyrazolo[
4,5- e]pyrimidin-4-yl]oxy-propanamide;
(2S)-3-(cyclobutoxy)-N-(5-methylpyrazin-2-yl)-2-[l-(3-methyl-4-pyridyl)pyra
zolo[4,5- e]pyrimidin-4-yl]oxy-propanamide; 



(2S)-3-(cyclobutoxy)-N-(5-methylpyrazin-2-yl)-2-[l-[3-(trifluoromethyl)-2-
pyridyl]pyrazolo[4,5-e]pyrimidin-4-yl]oxy-propanamide;
(2S)-2-[l-[5-chloro-3-(trifluoromethyl)-2-pyridyl]pyrazolo[4,5-e]pyrimidin-
4-yl]oxy-3- (cyclobutoxy)-N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-ethoxy-N-
(5- methylsulfonyl-2-pyridyl)propanamide;
(2S)-3-(cyclobutoxy)-N-(5-methylpyrazin-2-yl)-2-[ 1-(2-
methylsulfonylphenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-propanamide;
(2S)-3-(cyclobutoxy)-N-(5-methylpyrazin-2-yl)-2-[l-(3-methyl-2-pyridyl)pyra
zolo[4,5- e]pyrimidin-4-yl]oxy-propanamide;
(2S)-3-(cyclobutoxy)-N-(5-methylpyrazin-2-yl)-2-(l-phenylpyrazolo[4,5-e]pyr
imidin-4- yl)oxy-propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-hydroxy-N
-(5-methyl- 2-pyridyl)butanamide;
(2S)-3-(cyclobutoxy)-2-[l-(3-methylpyrazin-2-yl)pyrazolo[4,5-e]pyrimidin-4-
yl]oxy-N-(5- methyl-2-pyridyl)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-hydroxy-N-(5-methyl-2
- pyridyl)butanamide;
(2S)-3-isopropoxy-N-(5-methyl-2-pyridyl)-2-[l-(2-methyl-3-pyridyl)pyrazolo[
4,5- e]pyrimidin-4-yl]oxy-propanamide; 6-[[(2S)-2-
[1-(3-chloro-2-pyridyl)pyrazolo [4,5-e]pyrimidin-4-yl]oxy-3
-ethoxypropanoyl] amino]-N,N-dimethyl-pyridine-3-carboxamide;
(2S)-3-isopropoxy-N-(5-methyl-2-pyridyl)-2-[l-(4-methyl-3-pyridyl)pyrazolo[
4,5- e]pyrimidin-4-yl]oxy-propanamide;
(2S)-3-(cyclobutoxy)-N-(5-methylpyrazin-2-yl)-2-[l-(2-methyl-3-pyridyl)pyra
zolo[4,5- e]pyrimidin-4-yl]oxy-propanamide;
(2S)-N-(5-chloro-2-pyridyl)-3-ethoxy-2-[l-(2-methyl-3-pyridyl)pyrazolo[4,5-
e]pyrimidin- 4-yl]oxy-propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-[(l S)-2-methoxy- 1-
methyl-ethoxy]-N-(5-methylpyrazin-2-yl)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-[(l S)-2-methoxy- 1-
methyl-ethoxy]-N-(5-methyl-2-pyridyl)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-[(lR)-2-metho
xy-lmethyl- ethoxy]-N-(5-methyl-2-pyridyl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-[(lR)-2-m
ethoxy-lmethyl- ethoxy]-N-(5-methyl-2-pyridyl)propanamide; (2R)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-[(l S)-2-methoxy- 1-
methyl-ethoxy]-N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(cyclobutoxy)
-N-(5- methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(cyclobut
oxy)-N-(5- methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(cyclobut
oxy)-N-(5- methyl-2-pyridyl)propanamide;
[(3S)-3-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-[(5-meth
yl-2- pyridyl)amino]-4-oxo-butyl] acetate;
(2S)-3-isopropoxy-N-(5-methyl-2-pyridyl)-2-[l-[2-(trifluoromethyl)phenyl]py
razolo[4,5- e]pyrimidin-4-yl]oxy-propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-methyl-2-pyridyl)-
4- methylsulfonyl-butanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-
2-pyridyl)-3- (2-hydroxyethoxy)propanamide;
(2S)-N-(5-chloro-2-pyridyl)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimid
in-4-yl]oxy- 3-(2-hydroxyethoxy)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-methanesulfon
amido-N- (5-methyl-2-pyridyl)butanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-hydroxy-N
-(5- methylpyrazin-2-yl)butanamide; (2S)-N-(5-chloro-2-pyridyl)-2-[
1-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-
4-hydroxy-butanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-hydroxy-N
-(2- pyridyl)butanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro
-2-pyridyl)- 4-hydroxy-butanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyano-
2-pyridyl)-4- hydroxy-butanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-4-hydroxy-N
-pyrimidin- 4-yl-butanamide; and/or
(2S)-N-(5-chloropyridin-2-yl)-2-[l-(3-chloropyridin-2-yl)pyrazolo[4,5-e]pyr
imidin-4- yl]oxy-3-(3-hydroxyazetidin-l-yl)propanamide;
(2S)-2-[l-(3-chloro-2-methylphenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-
cyanopyridin-2-yl)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-[l-(3-chloro-2-methylphenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(2-
hydroxyethoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-N-(5-cyanopyridin-2-yl)-2-[l-(3-fluoro-2-methylphenyl)pyrazolo[4,5-e]p
yrimidin-4- yl]oxy-3-(2-hydroxyethoxy)propanamide;
(2S)-2-[l-(3-fluoro-2-methylphenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(2-
hydroxyethoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-[l-(3-fluoro-2-methylphenyl)pyrazolo[4,5-e]
pyrimidin-4- 



yl]oxy-3-(2-hydroxyethoxy)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-chloropyridin-2-yl
)-3- (2-hydroxyethoxy)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-cyanopyrid
in-2-yl)-3- (2-hydroxyethoxy)propanamide;
(2S)-2-[l-(3-chloro-2-methylphenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-
chloropyridin-2-yl)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-(l-(2-chloro-6-cyanophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(
5- chloropyridin-2-yl)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-(l-(2-chloro-6-cyanophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(
(R)-lhydroxypropan- 2-yloxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(2-chloro-6-cyanophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(
2- hydroxyethoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-iso
propoxy-N- (5-(methylsulfonyl)pyridin-2-yl)propanamide;
6-((2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
isopropoxypropanamido)-N,N-dimethylnicotinamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(2,5-dimethylphenyl)-lH-pyrazolo[3,4-d]p
yrimidin-4- yloxy)-3-(2-hydroxyethoxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(5-fluoro-2-methylphenyl)-lH-pyrazolo[3,
4- d]pyrimidin-4-yloxy)-3-(2-hydroxyethoxy)propanamide; (S)-2-(l -benzyl-
lH-pyrazo Io [3,4-d]pyrimidin-4-yloxy)-3-(2-hydroxyethoxy)-N-(5-
methylpyridin-2-yl)propanamide;
(2S)-N-(5-cyanopyridin-2-yl)-2-(l-(5-fluoro-2-methylphenyl)-lH-pyrazolo[3,4
- d]pyrimidin-4-yloxy)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-(l-(5-cyano-2-methylphenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(
5- cyanopyridin-2-yl)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-(l-(5-cyano-2-methylphenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(
2- hydroxyethoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(5-cyano-2-methylphenyl)-lH-pyrazolo[3,4
- d]pyrimidin-4-yloxy)-3-(2-hydroxyethoxy)propanamide;
(2S)-N-(5-cyanopyridin-2-yl)-2-(l-(2,5-dimethylphenyl)-lH-pyrazolo[3,4-d]py
rimidin-4- yloxy)-3-ethoxypropanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-ethoxy-2-(l-(4-methylpyridin-3-yl)-lH-pyraz
olo[3,4- d]pyrimidin-4-yloxy)propanamide; (2S)-3-cyclobutoxy-N-(5
-methylpyrazin-2-yl)-2-( 1-(4-methylpyridin-3-yl)- 1Hpyrazolo [3
,4-d]pyrimidin-4-yloxy)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(5-
cyanopyridin-2-yl)-3-((R)- 1-hydroxypropan-2-yloxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d
]pyrimidin-4- yloxy)-3-((R)- 1-hydroxypropan-2-yloxy)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(5-
fluoropyridin-2-yl)-3 -((R)-1-hydroxypropan-2-yloxy)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(5-
fluoropyridin-2-yl)-3-((S)- 1-hydroxypropan-2-yloxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d
]pyrimidin-4- yloxy)-3-((S)- 1-hydroxypropan-2-yloxy)propanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(2-hydrox
yethoxy)- N-(5-methylpyridin-2-yl)propanamide;
(2S)-2-(3-(2-chlorophenyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-7-yloxy)-3-(2
- hydroxyethoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-3-(2-(tert-butyldiphenylsilyloxy)ethoxy)-2-(3-(2-chlorophenyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-7-yloxy)-N-(5-methylpyridin-2-yl)propanamid
e;
(2S)-2-(3-(2-chlorophenyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-7-yloxy)-N-(5
- cyanopyridin-2-yl)-3-ethoxypropanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-(2-hydroxyethoxy)-2-(3-o-tolyl-3H-[l,2,3]tr
iazolo[4,5- d]pyrimidin-7-yloxy)propanamide;
(2S)-3-(2-hydroxyethoxy)-N-(pyridin-2-yl)-2-(l-(2-(trifluoromethyl)phenyl)-
lHpyrazolo[ 3,4-d]pyrimidin-4-yloxy)propanamide; (2S)-2-(
1-(2-chlorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yloxy)-3 -((R)- 1-
hydroxypropan-2-yloxy)-N-(pyridin-2-yl)propanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(2-hydrox
yethoxy)- N-(pyridin-2-yl)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(2,3-dichlorophenyl)-lH-pyrazolo[3,4-d]p
yrimidin-4- yloxy)-3-(2-hydroxyethoxy)propanamide;
(2S)-N-(5-cyanopyridin-2-yl)-2-(l-(2,3-dichlorophenyl)-lH-pyrazolo[3,4-d]py
rimidin-4- yloxy)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-((S
)-2- hydroxypropoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(3-hydrox
yazetidin- 1-yl)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(3-
hydroxyazetidin- 1-yl)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-2-(l-(3-cyano-2-methylphenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(
5- cyanopyridin-2-yl)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-(l-(3-cyano-2-methylphenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-(
2- hydroxyethoxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(3-cyano-2-methylphenyl)-lH-pyrazolo[3,4
- 



d]pyrimidin-4-yloxy)-3-(2-hydroxyethoxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-3-ethoxy-2-(1-(1-methyl- 1H-imidazol-2-yl)-
1Hpyrazolo[ 3,4-d]pyrimidin-4-yloxy)propanamide; (2S)-3-isopropoxy-2-(l -(I
-methyl- 1H-imidazol-2-yl)- lH-pyrazo Io [3,4-d]pyrimidin-4-
yloxy)-N-(5-methylpyridin-2-yl)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d
]pyrimidin-4- yloxy)-5-hydroxypentanamide;
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(5-
cyanopyridin-2-yl)-5-hydroxypentanamide;
(2S)-N-(5-cyanopyridin-2-yl)-2-(l-(2,3-dichlorophenyl)-lH-pyrazolo[3,4-d]py
rimidin-4- yloxy)-3-ethoxypropanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro-2-p
yridyl)-3-(3- hydroxyazetidin- 1-yl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-c
hloro-2- pyridyl)-3-[(1R)-2-hydroxy- 1-methyl-ethoxy]propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-[(lR
)-2- hydroxy- 1-methyl-ethoxy] -N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(2,6-dichlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro
-2-pyridyl)- 3-(2-hydroxyethoxy)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(3-hydroxyaze
tidin-l-yl)- N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(2,6-dichlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(3-hydrox
yazetidin-lyl)- N-(5-methylpyrazin-2-yl)propanamide; (2S)-3-(azetidin-
1-yl)-2-[ 1-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-
N-(2-pyridyl)propanamide;
(2S)-2-[l-(2-chloro-6-fluoro-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(3-
hydroxyazetidin- 1-yl)-N-(2-pyridyl)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[3
,4-d]pyrimidin-4-yl]oxy-N-(5-cyano-2-pyridyl)-3-(3- hydroxyazetidin-
1-yl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-c
yano-2- pyridyl)-3-(3-hydroxyazetidin- 1-yl)propanamide (2S)-2-[
1-(2-chlorophenyl)pyrazolo[3 ,4-d]pyrimidin-4-yl]oxy-3-(3-hydroxyazetidin-l
-yl)- N-(2-pyridyl)propanamide; (2S)-2-[ 1-(2-chlorophenyl)pyrazolo[3
,4-d]pyrimidin-4-yl]oxy-N-(5-chloro-2-pyridyl)-3- (3-hydroxyazetidin-
1-yl)propanamide; (2S)-3-[(1R)-2-hydroxy- 1-methyl-ethoxy]
-N-(5-methyl-2-pyridyl)-2- [1-(4-methyl-3- thienyl)pyrazolo
[3,4-d]pyrimidin-4-yl]oxy-propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-[3-
(hydroxymethyl)azetidin- 1-yl]-N-(2-pyridyl)propanamide;
(2S)-2-[l-(2-chloro-6-fluoro-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-
fluoro-2- pyridyl)-3-(3-hydroxyazetidin- 1-yl)propanamide;
(2S)-2-[l-(2,6-dichlorophenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-fluoro
-2-pyridyl)- 3-(3-hydroxyazetidin-l-yl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-[(lR
)-2- hydroxy- 1-methyl-ethoxy] -N-(2-pyridyl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-[(lR)-2-h
ydroxy-lmethyl- ethoxy] -N-(5-methyl-2-pyridyl)propanamide;(2S)-2-[
1-(2,6-dichlorophenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(3-hydroxyazetidi
n- 1- yl)-N-(2-pyridyl)propanamide;
(2S)-N-(5-cyano-2-pyridyl)-2-[l-(2,6-dichlorophenyl)pyrazolo[3,4-d]pyrimidi
n-4-yl]oxy- 3-(3-hydroxyazetidin-l-yl)propanamide;
(2S)-N-(5-cyano-2-pyridyl)-2-[l-(2,6-dichlorophenyl)pyrazolo[3,4-d]pyrimidi
n-4-yl]oxy- 3-(2-hydroxyethoxy)propanamide;
(2S)-N-(5-chloro-2-pyridyl)-2-[l-(2,6-dicyanophenyl)pyrazolo[3,4-d]pyrimidi
n-4-yl]oxy- 3-[(1R)-2-hydroxy- 1-methyl-ethoxy]propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-f
luoro-2- pyridyl)-3-(2-hydroxyethoxy)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(2-
hydroxyethoxy)-N-(2-pyridyl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(3-
hydroxyazetidin- 1-yl)-N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-c
hloro-2- pyridyl)-3-(3-hydroxyazetidin- 1-yl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(3-hydrox
yazetidin-lyl)- N-(2-pyridyl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-f
luoro-2- pyridyl)-3-(3-hydroxyazetidin- 1-yl)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-fluoro
-2-pyridyl)- 3-(3-hydroxyazetidin-l-yl)propanamide;
(2S)-2-[l-(2-chloro-6-fluoro-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-
fluoro-2- pyridyl)-3-(2-hydroxyethoxy)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[3
,4-d]pyrimidin-4-yl]oxy-N-(5-fluoro-2-pyridyl)-3- [( 1R)-2-hydroxy-
1-methyl-ethoxy]propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-f
luoro-2- pyridyl)-3-[(1R)-2-hydroxy- 1-methyl-ethoxy]propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-[(lR)-2-hydro
xy-lmethyl- ethoxy]-N-(5-methylpyrazin-2-yl)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[3
,4-d]pyrimidin-4-yl]oxy-N-(5-fluoro-2-pyridyl)-3-(2- 



hydroxyethoxy)propanamide;
(2S)-2-[l-(3-chloro-2-pyridyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(3-hydrox
yazetidin-lyl)- N-(5-methylthiazol-2-yl)propanamide;
(2S)-2-[l-(2,6-dichlorophenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-3-(2-hydrox
yethoxy)-N- (2-pyridyl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-c
yano-2- pyridyl)-3-[(1R)-2-hydroxy- 1-methyl-ethoxy]propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[3
,4-d]pyrimidin-4-yl]oxy-N-(5-cyano-2-pyridyl)-3- [( 1R)-2-hydroxy-
1-methyl-ethoxy]propanamide; or a pharmaceutically acceptable salt thereof.
The term "any one or more of means any number of the the above compounds
from 1 to 258. In another aspect the present invention provides a compound
selected from one or more (that is any number from 1 to 12 ) of the
following:
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d
] pyrimidin-4-yloxy)-3-(3-hydroxyazetidin- 1-yl)propanamide;
(2S)-2-(l-(2-chloro-6-cyanophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-N-(
5- chloropyridin-2-yl)-3-(2-hydroxyethoxy)propanamide;
(2S)-N-(5-chloropyridin-2-yl)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d
]pyrimidin-4- yloxy)-3-((R)- 1-hydroxypropan-2-yloxy)propanamide;
(2S)-2-[l-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro-2-p
yridyl)- 3-(3-hydroxyazetidin-l-yl)propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-c
hloro-2- pyridyl)-3-[(1R)-2-hydroxy- 1-methyl-ethoxy]propanamide;
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-
3-[(lR)-2-hydroxy-l-methyl-ethoxy]-N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[
1-(2,6-dichlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-fluoro-2-pyrid
yl)- 3-(2-hydroxyethoxy)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(3-hydroxyazetidin-
1-yl)- N-(5-methylpyrazin-2-yl)propanamide;
(2S)-2-[l-(2,6-dichlorophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-3-(3-hydrox
yazetidin-lyl)- N-(5-methylpyrazin-2-yl)propanamide; (2S)-2-[
1-(2-chlorophenyl)pyrazolo[3
,4-d]pyrimidin-4-yl]oxy-N-(5-chloro-2-pyridyl)-3- (3-hydroxyazetidin-
1-yl)propanamide;
(2S)-2-[l-(2,6-dichlorophenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-fluoro
-2-pyridyl)- 3-(3-hydroxyazetidin- 1-yl)propanamide; and
(2S)-2-[l-(2-chloro-6-cyano-phenyl)pyrazolo[3,4-d]pyrimidin-4-yl]oxy-N-(5-f
luoro-2- pyridyl)-3 -(3-hydroxyazetidin- 1-yl)propanamide; or a
pharmaceutically acceptable salt thereof. Depending on the computer naming
package used certain compounds of the invention are named as
pyrazolo[3,4-d]pyrimidin-4-yl compounds and others are named as
pyrazolo[4,5-e]pyrimidin-4-yl compounds. It will be understood by those
skilled in the art that these terms describe the same heterocyclic ring. In
another aspect the present invention provides a compound of formula I as
defined in any of the definitions above but excluding any one of the
compounds in either of the lists of compounds immediately above. The
compounds of the invention may be administered in the form of a pro-drug. A
pro-drug is a bioprecursor or pharmaceutically acceptable compound being
degradable in the body to produce a compound of the invention (such as an
ester or amide of a compound of the invention, particularly an in-vivo
hydrolysable ester). Various forms of prodrugs are known in the art. For
examples of such prodrug derivatives, see: a) Design of Prodrugs, edited by
H. Bundgaard, (Elsevier, 1985) and Methods in Enzymology, Vol. 42, p.
309-396, edited by K. Widder, et al. (Academic Press, 1985); b) A Textbook
of Drug Design and Development, edited by Krogsgaard-Larsen; c) H.
Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard
p. 113-191 (1991); d) H. Bundgaard, Advanced Drug Delivery Reviews, , 1-38
(1992); e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77,
285 (1988); and f) N. Kakeya, et al, Chem Pharm Bull, 32, 692 (1984). The
contents of the above cited documents are incorporated herein by reference.
Examples of pro-drugs are as follows. An in-vivo hydrolysable ester of a
compound of the invention containing a carboxy or a hydroxy group is, for
example, a pharmaceutically-acceptable ester which is hydrolysed in the
human or animal body to produce the parent acid or alcohol. Suitable
pharmaceutically-acceptable esters for carboxy include Ci to C alkoxymethyl
esters for example methoxymethyl, Ci to C6alkanoyloxymethyl esters for
example pivaloyloxymethyl, phthalidyl esters, C3 to
CscycloalkoxycarbonyloxyCi to C alkyl esters for example
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters, for example
5-methyl-l,3-dioxolen-2-onylmethyl; and Ci_6alkoxycarbonyloxyethyl esters.
An in-vivo hydrolysable ester of a compound of the invention containing a
hydroxy group includes inorganic esters such as phosphate esters (including
phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and related
compounds which as a result of the in-vivo hydrolysis of the ester
breakdown to give the parent hydroxy group/s. Examples of a-acyloxyalkyl
ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A
selection of in-vivo hydrolysable ester forming groups for hydroxy include
alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates),
dialkylaminoacetyl and carboxyacetyl. 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 one
aspect, a suitable acid-addition salt may be one with hydrochloric,
sulphuric, methanesulfonic or citric acid. It will be understood that an
acid addition salt may be formed with any sufficiently basic group which
may for example be in HET-I or may for example be a substituent R2. In
addition a suitable pharmaceutically-acceptable salt of a benzoxazinone
derivative 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. A further feature of the
invention is a pharmaceutical composition comprising a compound of Formula
(I) as defined above, or a pharmaceutically-acceptable salt thereof,
together with a pharmaceutically-acceptable diluent or carrier. According
to another aspect of the invention there is provided a compound of Formula
(I) as defined above or a pharmaceutically-acceptable salt thereof for use
as a medicament.According to another aspect of the invention there is
provided a compound of Formula (I), or a pharmaceutically-acceptable salt
thereof as defined above for use as a medicament for treatment of a disease
mediated through GLK, in particular type 2 diabetes. Further according to
the invention there is provided the use of a compound of Formula (I) or a
pharmaceutically-acceptable salt thereof in the preparation of a medicament
for treatment of a disease mediated through GLK, in particular type 2
diabetes. The compound is suitably formulated as a pharmaceutical
composition for use in this way. According to another aspect of the present
invention there is provided a method of treating GLK mediated diseases,
especially diabetes, by administering an effective amount of a compound of
Formula (I) or a pharmaceutically-acceptable salt thereof, including the
compounds mentioned in the provisos, to a mammal in need of such treatment.
Specific diseases which may be treated by a compound or composition of the
invention include: blood glucose lowering in Type 2 Diabetes Mellitus
without a serious risk of hypoglycaemia (and potential to treat type 1),
dyslipidemia, obesity, insulin resistance, metabolic syndrome X, impaired
glucose tolerance. As discussed above, thus the GLK system can be described
as a potential "Diabesity" target (of benefit in both Diabetes and
Obesity). Thus, according to another aspect of the invention there is
provided the use of a compound of Formula (I) or a
pharmaceutically-acceptable salt thereof, in the preparation of a
medicament for use in the combined treatment or prevention, particularly
treatment, of diabetes and obesity. According to another aspect of the
invention there is provided the use of a compound of Formula (I) or a
pharmaceutically-acceptable salt thereof, in the preparation of a
medicament for use in the treatment or prevention of obesity. According to
a further aspect of the invention there is provided a method for the
combined treatment of obesity and diabetes by administering an effective
amount of a compound of Formula (I) or a pharmaceutically-acceptable salt
thereof, to a mammal in need of such treatment.According to another aspect
of the invention there is provided a compound of Formula (I) or a
pharmaceutically-acceptable salt thereof as defined above for use as a
medicament for treatment or prevention, particularly treatment of obesity.
According to a further aspect of the invention there is provided a method
for the treatment of obesity by administering an effective amount of a
compound of Formula (I) or a pharmaceutically-acceptable salt thereof, to a
mammal in need of such treatment. Compounds of the invention may be
particularly suitable for use as pharmaceuticals, for example because of
favourable physical and/or pharmacokinetic properties and/or toxicity
profile. The compositions of the invention may be in a form suitable for
oral use (for example as tablets, lozenges, hard or soft capsules, aqueous
or oily suspensions, emulsions, dispersible powders or granules, syrups or
elixirs), for topical use (for example as creams, ointments, gels, or
aqueous or oily solutions or suspensions), for administration by inhalation
(for example as a finely divided powder or a liquid aerosol), for
administration by insufflation (for example as a finely divided powder) or
for parenteral administration (for example as a sterile aqueous or oily
solution for intravenous, subcutaneous, intramuscular or intramuscular
dosing or as a suppository for rectal dosing). Dosage forms suitable for
oral use are preferred. The compositions of the invention may be obtained
by conventional procedures using conventional pharmaceutical excipients,
well known in the art. Thus, compositions intended for oral use may
contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents. Suitable pharmaceutically acceptable excipients for a
tablet formulation include, for example, inert diluents such as lactose,
sodium carbonate, calcium phosphate or calcium carbonate, granulating and
disintegrating agents such as corn starch or algenic acid; binding agents
such as starch; lubricating agents such as magnesium stearate, stearic acid
or talc; preservative agents such as ethyl or propyl p_-hydroxybenzoate,
and anti-oxidants, such as ascorbic acid. Tablet formulations may be
uncoated or coated either to modify their disintegration and the subsequent
absorption of the active ingredient within the gastrointestinal tract, or
to improve their stability and/or appearance, in either case, using 



conventional coating agents and procedures well known in the
art.Compositions for oral use may be in the form of hard gelatin capsules
in which the active ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin
capsules in which the active ingredient is mixed with water or an oil such
as peanut oil, liquid paraffin, or olive oil. Aqueous suspensions generally
contain the active ingredient in finely powdered form together with one or
more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting
agents such as lecithin or condensation products of an alkylene oxide with
fatty acids (for example polyoxethylene stearate), or condensation products
of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with partial esters derived from fatty acids and hexitol anhydrides,
for example polyethylene sorbitan monooleate. The aqueous suspensions may
also contain one or more preservatives (such as ethyl or propyl
p_-hydroxybenzoate, anti-oxidants (such as ascorbic acid), colouring
agents, flavouring agents, and/or sweetening agents (such as sucrose,
saccharine or aspartame). Oily suspensions may be formulated by suspending
the active ingredient in a vegetable oil (such as arachis oil, olive oil,
sesame oil or coconut oil) or in a mineral oil (such as liquid paraffin).
The oily suspensions may also contain a thickening agent such as beeswax,
hard paraffin or cetyl alcohol. Sweetening agents such as those set out
above, and flavouring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of an
anti-oxidant such as ascorbic acid. Dispersible powders and granules
suitable for preparation of an aqueous suspension by the addition of water
generally contain the active ingredient together with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those
already mentioned above.Additional excipients such as sweetening,
flavouring and colouring agents, may also be present. The pharmaceutical
compositions of the invention may also be in the form of oilin- water
emulsions. The oily phase may be a vegetable oil, such as olive oil or
arachis oil, or a mineral oil, such as for example liquid paraffin or a
mixture of any of these. Suitable emulsifying agents may be, for example,
naturally-occurring gums such as gum acacia or gum tragacanth,
naturally-occurring phosphatides such as soya bean, lecithin, an esters or
partial esters derived from fatty acids and hexitol anhydrides (for example
sorbitan monooleate) and condensation products of the said partial esters
with ethylene oxide such as polyoxyethylene sorbitan monooleate. The
emulsions may also contain sweetening, flavouring and preservative agents.
Syrups and elixirs may be formulated with sweetening agents such as
glycerol, propylene glycol, sorbitol, aspartame or sucrose, and may also
contain a demulcent, preservative, flavouring and/or colouring agent. The
pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known
procedures using one or more of the appropriate dispersing or wetting
agents and suspending agents, which have been mentioned above. A sterile
injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example a solution in 1,3-butanediol. Compositions for administration by
inhalation may be in the form of a conventional pressurised aerosol
arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants
such as volatile fluorinated hydrocarbons or hydrocarbons may be used and
the aerosol device is conveniently arranged to dispense a metered quantity
of active ingredient. For further information on formulation the reader is
referred to Chapter 25.2 in Volume 5 of Comprehensive Medicinal Chemistry
(Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990. The
amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host
treated and the particular route of administration. For example, a
formulation intended for oral administration to humans will generally
contain, for example, from 0.5 mg to 2 g of active agentcompounded with an
appropriate and convenient amount of excipients which may vary from about 5
to about 98 percent by weight of the total composition. Dosage unit forms
will generally contain about 1mg to about 500 mg of an active ingredient.
For further information on Routes of Administration and Dosage Regimes the
reader is referred to Chapter 25.3 in Volume 5 of Comprehensive Medicinal
Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press
1990. The size of the dose for therapeutic or prophylactic purposes of a
compound of the Formula (I) will naturally vary according to the nature and
severity of the conditions, the age and sex of the animal or patient and
the route of administration, according to well known principles of
medicine. In using a compound of the Formula (I) for therapeutic or
prophylactic purposes it will generally be administered so that a daily
dose in the range, for example, 0.5 mg to 75 mg per kg body weight is
received, given if required in divided doses. In general lower doses will
be administered when a parenteral route is employed. Thus, for example, for
intravenous administration, a dose in the range, for example, 0.5 mg to 30
mg per kg body 



weight will generally be used. Similarly, for administration by inhalation,
a dose in the range, for example, 0.5 mg to 25 mg per kg body weight will
be used. Oral administration is however preferred. The elevation of GLK
activity described herein may be applied as a sole therapy or in
combination with one or more other substances and/or treatments for the
indication being treated. In another aspect the invention provides a
pharmaceutical combination comprising a compound of Formula I and another
pharmacologically active substance particularly wherein the other
pharmacologically active substance is a medicament for the treatment of
type 2 diabetes or obesity or a related condition. Such conjoint treatment
may be achieved by way of the simultaneous, sequential or separate
administration of the individual components of the treatment. Simultaneous
treatment may be in a single tablet or in separate tablets. For example in
the treatment of diabetes mellitus, chemotherapy may include the following
main categories of treatment: 1) Insulin and insulin analogues; 2) Insulin
secretagogues including sulphonylureas (for example glibenclamide,
glipizide), prandial glucose regulators (for example repaglinide,
nateglinide);3) Agents that improve incretin action (for example dipeptidyl
peptidase IV inhibitors e.g.saxagliptin, sitagliptin, vildagliptin or
alogliptin and GLP-I agonists); 4) Insulin sensitising agents including
PPARgamma agonists (for example pioglitazone and rosiglitazone), and agents
with combined PPARalpha and gamma activity; 5) Agents that modulate hepatic
glucose balance (for example metformin, fructose 1, 6 bisphosphatase
inhibitors, glycogen phopsphorylase inhibitors, glycogen synthase kinase
inhibitors); 6) Agents designed to reduce the absorption of glucose from
the intestine (for example acarbose); 7) Agents that prevent the
reabsorption of glucose by the kidney (SGLT inhibitors for example
dapagliflozin); 8) Agents designed to treat the complications of prolonged
hyperglycaemia (for example aldose reductase inhibitors); 9) Anti-obesity
agents (for example sibutramine and orlistat); 10) Anti- dyslipidaemia
agents such as, HMG-CoA reductase inhibitors (eg statins); PPARa agonists
(f brates, eg gemfibrozil); bile acid sequestrants (cholestyramine);
cholesterol absorption inhibitors (plant stanols, synthetic inhibitors);
bile acid absorption inhibitors (IBATi) and nicotinic acid and analogues
(niacin and slow release formulations); 1^Antihypertensive agents such as,
b blockers (eg atenolol, inderal); ACE inhibitors (eg lisinopril); Calcium
antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), a antagonists and diuretic agents (eg. furosemide,
benzthiazide); 12)Haemostasis modulators such as, antithrombotics,
activators of fibrinolysis and antiplatelet agents; thrombin antagonists;
factor Xa inhibitors; factor Vila inhibitors); antiplatelet agents (eg.
aspirin, clopidogrel); anticoagulants (heparin and Low molecular weight
analogues, hirudin) and warfarin; 13) Agents which antagonise the actions
of glucagon; and 14) Anti-inflammatory agents, such as non-steroidal
anti-inflammatory drugs (eg. aspirin) and steroidal anti-inflammatory
agents (eg. cortisone).According to another aspect of the present invention
there is provided individual compounds produced as end products in the
Examples set out below and salts thereof. A compound of the invention, or a
salt thereof, may be prepared by any process known to be applicable to the
preparation of such compounds or structurally related compounds. Functional
groups may be protected and deprotected using conventional methods. For
examples of protecting groups such as amino and carboxylic acid protecting
groups (as well as means of formation and eventual deprotection), see T.W.
Greene and P.G.M. Wuts, "Protective Groups in Organic Synthesis", Second
Edition, John Wiley & Sons, New York, 1991. Processes for the synthesis of
compounds of Formula (I) are provided as a further feature of the
invention. Thus, according to a further aspect of the invention there is
provided a process for the preparation of a compound of Formula (I).
Compounds of formula (I) may be prepared by reacting a compound of formula
(II) (H) For example: in which R1, R2, R3, R5 and R6 are as defined above
and X1 is a leaving group, for example halo, particularly chloro, with a
compound of formula (III)in which R2, R3 and L are as defined above in an
inert solvent, for example tetrahydrofuran, in the presence of a base, for
example lithium bis(trimethylsilyl)amide or sodium hydride, at a
temperature in the range of -25 0C to 15O0C. Compounds of formula (I) may
be also prepared by reacting a compound of formula (IV) (IV) For example in
which R1, R5 , R6 and L are as defined above with a compound of formula (V)
in which R2, R3 and L are as defined above and X2 is a leaving group for
example halo particularly chloro, in an inert solvent, for example
tetrahydrofuran or dimethylformamide, in the presence of a base, for
example potassium carbonate, at a temperature in the range of -25 0C to
15O0C. Compounds of formula (I) may be also prepared by reacting a compound
of formula (IV)(IV) for example 



in which R1, R5 and R6 are as defined above and L is, for example, S with a
compound of formula (V) as defined above wherein the compound of formula
(V) is formed in situ by reacting a compound of formula (VI) in which R2 is
as defined above and X2 is a leaving group, for example halo, particularly
bromo, and Y is chloro with a compound of formula (VII) H2NR3 (VII) in
which R3 is as previously defined in the presence of a base, for example
di-isopropylethylamine, in an inert solvent for example dichloromethane at
a temperature in the range of -25 0C to 15O0C. Or where X2 is hydroxy and Y
is alkoxy eg. methoxy in the presence of a Lewis acid such as trimethyl
aluminium or isopropylmagnesium bromide. Compounds of formula (I) may be
also prepared by reacting a compound of formula (VIII)(VIII) For example in
which R1, R5 , R6 and L are as defined above and Rx is a (l-4C)alkyl with a
compound of formula (VII) as defined above in an inert solvent, for example
tetrahydrofuran, in the presence of a base, for example sodium hydride, at
a temperature in the range of -25 0C to 15O0C or in the presence of a Lewis
acid, for example trimethyl aluminium in a suitable solvent such as
toluene. Certain intermediates of formula (II) and (IV) are believed to be
novel and comprise an independent aspect of the invention. When R2 is
(l-6C)alkoxymethyl, compounds of formula (III) may be made as outlined in
Scheme 1 below, wherein R is (l-6C)alkyl. The process shown in Scheme 1
comprises a further aspect of the invention. Ring opening of epoxyesters by
alcohols as shown in step a) of Scheme 1 is known in the art, see Synthetic
Communications, VoI 33 (2003), pp687-692. The reaction generally requires
the use of a Lewis acid catalyst, and specifically magnesium perchlorate
(Mg(Clq 4)2) is known in the above reference, used without any added
solvent. We have found that this process carries a risk of spontaneous
decomposition with rapid gas evolution and/or explosion, which may be
reduced both by changing Lewis acid and byadding solvent to the reaction.
In particular, step a) is carried out in the presence of magnesium
trifluoromethanesulfonate, suitably in ethyl acetate, toluene or
dichloromethane, most particularly in ethyl acetate. This process is
exemplified in Intermediate C7a hereinafter. Therefore in a further aspect
of the invention there is provided the reaction of methyl
oxirane-2-carboxylate (IX) with an alcohol ROH (wherein R is (l-6C)alkyl,
(3- 6C)cycloalkyl or RX 3Si0(2-4C)alkyl (wherein each Rx is independently
selected from (1- 6C)alkyl and phenyl) in the presence of
magnesiumtrifluoromethanesulfonate in ethyl acetate, to give a compound of
formula (X). (IX) (X) (III) Scheme 1 Suitable examples of ROH wherein R is
Rx 3Si0(2-4C)alkyl include In an analogous procedure amines may be used
prepare azetidines: Suitable examples of RR'NH include In one aspect R is
(l-6C)alkyl. In another aspect, R is methyl, ethyl, isopropyl or
cyclobutyl.Although compound of formula (IX) is a methyl ester, other alkyl
esters may also be used. It will be appreciated that when the compound of
formula (IX) is enantiomerically enriched then the compounds of formula (X)
and (III) made therefrom will also be enantiomerically enriched. The
compound of formula (X) may alternatively be reacted with a compound of
formula (II) to give a compound of formula (VIII). Compounds of formula
(II) may be made according to the following processes a) to b) a) by
reaction of a compound of formula (XI) wherein X3 is a leaving group such
as halo (for example chloro), or a precursor to the linker group L such as
OH, or SH, or a precursor to the leaving group such as OH, SMe, S(p-tolyl)
or NH2; and wherein LG is a leaving group such as chloro, bromo, iodo or
trifluoromethanesulfonyl; R1, R5, R6,A, B, X, Y and Z are as previously
defined; Compounds of the formula (XI) may be made by processes known in
the art. It will be appreciated that a compound where X is OH may be
transformed into a compound where X is Cl by reaction with a chlorinating
agent such as POCI3. b) By reaction of a compound of formula (XII) with a
compound of formula (XIII), wherein R1, R5, R6, A, B, X, X3, Y and Z are as
previously defined; LG2 is a leaving group such as chloro, bromo, iodo or
trifluoromethanesulfonyl when Z=C, and LG2 is H when Z=N; Met is a group
suitable for coupling reactions, such as -B(OH)2 and -SnBu , mediated by
catalysts containing transition metals such as Pd0 or Cu1, such as PdPPh3
or CuI.(XII) It will be appreciated that the above reaction may
alternatively be carried out by the equivalent procedure wherein the Met
group is a substitutent on Z and LG2 is attached to R1, wherein LG2 is a
leaving group such as chloro, bromo, iodo or trifluoromethanesulfonyl and
Met is as previously defined when Z=C but wherein Met is H when Z=N. It
will be understood that compounds such as those of formulae (XI) and (XII) 



when X3 is OH may exist in two tautomeric forms, although they are drawn
herein in the enol form. Compounds of the formula (XII) may be made by
processes known in the art or by analogy to processes known in the art. For
example for X=Y=Z=N the following process may be used: NaNO2 H+ or for
example according to the scheme below, using a reagent such as methyl
formate, a mixture of formic acid and sulfuric acid, or
trimethylorthoformate when B is C and a reagent such as nitrous acid when B
is N.During the preparation process, it may be advantageous to use a
protecting group for a functional group within the molecule. Protecting
groups may be removed by any convenient method as described in the
literature or known to the skilled chemist as appropriate for the removal
of the protecting group in question, such methods being chosen so as to
effect removal of the protecting group with minimum disturbance of groups
elsewhere in the molecule. Specific examples of protecting groups are given
below for the sake of convenience, in which "lower" signifies that the
group to which it is applied preferably has 1-4 carbon atoms. It will be
understood that these examples are not exhaustive. Where specific examples
of methods for the removal of protecting groups are given below these are
similarly not exhaustive. The use of protecting groups and methods of
deprotection not specifically mentioned is of course within the scope of
the invention. A carboxy protecting group may be the residue of an
ester-forming aliphatic or araliphatic alcohol or of an ester-forming
silanol (the said alcohol or silanol preferably containing 1-20 carbon
atoms). Examples of carboxy protecting groups include straight or branched
chain (l-12C)alkyl groups (e.g. isopropyl, t-butyl); lower alkoxy lower
alkyl groups (e.g. methoxymethyl, ethoxymethyl, isobutoxymethyl; lower
aliphatic acyloxy lower alkyl groups, (e.g. acetoxymethyl,
propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl); lower
alkoxycarbonyloxy lower alkyl groups (e.g. 1-methoxycarbonyloxyethyl,
1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (e.g. p_-methoxybenzyl,
o-nitrobenzyl, p_-nitrobenzyl, benzhydryl and phthalidyl); tri(lower
alkyl)silyl groups (e.g. trimethylsilyl and t-butyldimethylsilyl);
tri(lower alkyl)silyl lower alkyl groups (e.g. trimethylsilylethyl); and
(2-6C)alkenyl groups (e.g. allyl and vinylethyl). Methods particularly
appropriate for the removal of carboxyl protecting groups include for
example acid-, metal- or enzymically-catalysed hydrolysis. Examples of
hydroxy protecting groups include methyl, t-butyl, lower alkenyl groups
(e.g. allyl); lower alkanoyl groups (e.g. acetyl); lower alkoxycarbonyl
groups (e.g.t-butoxycarbonyl); lower alkenyloxycarbonyl groups (e.g.
allyloxycarbonyl); aryl lower alkoxycarbonyl groups (e.g.
benzoyloxycarbonyl, p_-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
p_-nitrobenzyloxycarbonyl); tri lower alkyl/arylsilyl groups (e.g.
trimethylsilyl, t-butyldimethylsilyl, t-butyldiphenylsilyl);
tetrahydropyran-2-yl; aryl lower alkyl groups (e.g. benzyl) groups; and
triaryl lower alkyl groups (e.g. triphenylmethyl). Examples of amino
protecting groups include formyl, aralkyl groups (e.g. benzyl and
substituted benzyl, e.g. p_-methoxybenzyl, nitrobenzyl and
2,4-dimethoxybenzyl, and triphenylmethyl); di-p_-anisylmethyl and
furylmethyl groups; lower alkoxycarbonyl (e.g. t-butoxycarbonyl); lower
alkenyloxycarbonyl (e.g. allyloxycarbonyl); aryl lower alkoxycarbonyl
groups (e.g. benzyloxycarbonyl, p_-methoxybenzyloxycarbonyl,
o-nitrobenzyloxycarbonyl, p_-nitrobenzyloxycarbonyl; trialkylsilyl (e.g.
trimethylsilyl and t-butyldimethylsilyl); alkylidene (e.g. methylidene);
benzylidene and substituted benzylidene groups. Methods appropriate for
removal of hydroxy and amino protecting groups include, for example,
nucleophilic displacement, acid-, base, metal- or enzymically-catalysed
hydrolysis, catalytic hydrogenolysis/hydrogenation or photolytically for
groups such as o-nitrobenzyloxycarbonyl, or with fluoride ions for silyl
groups. For example, methylether protecting groups for hydroxy groups may
be removed by trimethylsilyliodide. A tert-butyl ether protecting group for
a hydroxy group may be removed by hydrolysis, for example by use of
hydrochloric acid in methanol. Examples of protecting groups for amide
groups include aralkoxymethyl (e.g. benzyloxymethyl and substituted
benzyloxymethyl); alkoxymethyl (e.g. methoxymethyl and
trimethylsilylethoxymethyl); tri alkyl/arylsilyl (e.g. trimethylsilyl,
t-butyldimethylsily, t-butyldiphenylsilyl); tri alkyl/arylsilyloxymethyl
(e.g. t-butyldimethylsilyloxymethyl, t-butyldiphenylsilyloxymethyl);
4-alkoxyphenyl (e.g. 4-methoxyphenyl); 2,4- di(alkoxy)phenyl (e.g.
2,4-dimethoxyphenyl); 4-alkoxybenzyl (e.g. 4-methoxybenzyl);
2,4-di(alkoxy)benzyl (e.g. 2,4-di(methoxy)benzyl); and alk-1-enyl (e.g.
allyl, but-1-enyl and substituted vinyl e.g. 2-phenylvinyl).
Aralkoxymethyl, groups may be introduced onto the amide group by reacting
the latter group with the appropriate aralkoxymethyl chloride, and removed
by catalytic hydrogenation. Alkoxymethyl, tri alkyl/arylsilyl and tri
alkyl/silyloxymethyl groups may be introduced by reacting the amide with
the appropriate chloride and removing with acid;or in the case of the silyl
containing groups, fluoride ions. The alkoxyphenyl and alkoxybenzyl groups
are conveniently introduced by arylation or alkylation with an appropriate
halide and removed by oxidation with eerie ammonium nitrate. Finally alk-1-
enyl groups may be introduced by reacting the amide with the appropriate
aldehyde and removed with acid. In the above other pharmaceutical
composition, process, method, use and medicament manufacture features, the
alternative and preferred aspects and embodiments of the compounds of the
invention described herein also apply. The following examples are for
illustration purposes and are not intended to limit the scope of this
application. Each exemplified compound represents a particular and 



independent aspect of the invention. In the following non-limiting
Examples, unless otherwise stated: (i) evaporations were carried out by
rotary evaporation under reduced pressure and work-up procedures were
carried out after removal of residual solids such as drying agents by
filtration; (ii) operations were carried out at room temperature, that is
in the range 18-25 0C and under an atmosphere of an inert gas such as argon
or nitrogen; (iii) yields are given for illustration only and are not
necessarily the maximum attainable; (iv) the structures of the end-products
of the Formula (I) were confirmed by nuclear (generally proton) magnetic
resonance (NMR) and mass spectral techniques; proton magnetic resonance
chemical shift values were measured on the delta scale and peak
multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m,
multiplet; br, broad; q, quartet; quin, quintet; sextet (v) intermediates
were not generally fully characterised and purity was assessed by thin
layer chromatography (TLC), high-performance liquid chromatography (HPLC),
infra-red (IR) or NMR analysis; (vi) flash chromatography was carried out
on silica unless otherwise stated; (vii) Enantiomeric excesses (ee's) were
determined by HPLC using a chiral stationary phase such as Chiralcel OJ or
Chiralpak AD-H and / or by NMR using an appropriate chiral shift reagent
such as (IS)-[I, r-binaphthalene]-2,2'-diol (CAS 18531-99- 2) or (IR)-[I,
r-binaphthalene]-2,2'-diol (CAS 18531-94-7).Abbreviations ACN Acetonitrile
/7-BuLi n-Butyllithium m-CPBA 3-Chloroperbenzoic acid DCM Dichloromethane
DIPEA Di- o-propylethylamine DMAP 4-Di(methylamino)pyridine DMF
L,L/-Dimethylformamide DMSO dimethylsulfoxide EtOAc Ethyl acetate EtOH
Ethanol FMOC 9-Fluorenylmethyl carbamate IPA Isopropyl alcohol LHMDS
Lithium bis(trimethylsilyl)amide MeOH Methanol TBDMSCl
te/t-Butyldimethylsilyl chloride THF Tetrahydrofuran ESI Electrospray
ionisation rt Room temperature cat Catalytic ee Enantiomeric excess HPLC
High performance liquid chromatography EDCI
1-(3-Dimethylaminopropyl)-2-ethylcarbodiimide hydrochloride Method 1
Example 1: 2-{ [l-(2-chlorophenyl)-l H-pyrazolo [3,4-</] pyrimidin-4-yl]
oxy}-3- methoxy-7V-(5-methylpyridin-2-yl)propanamideLHMDS (1.40 mL, 1.0 M
in THF, 1.40 mmol) was added slowly to a stirred solution of 2-
hydroxy-3-methoxy-L/-(5-methylpyridin-2-yl)propanamide (200 mg, 0.951 mmol)
in anhydrous THF (5 mL). The reaction mixture was kept at ambient
temperature for 10 minutes, and a solution of 4-chloro-l-(2-chlorophenyl)-l
-pyrazolo[3,4-d]pyrimidine (265 mg, 1.00 mmol) in anhydrous THF (3 mL) was
added. The reaction mixture was heated at 5O0C for 1 V hrs (another 3
equivalents of LHMDS were added and the reaction heated for 18 hrs at 50 0C
in example 49). Water and EtOAc were added, and the two phases were
separated. The organic phase was washed with water, dried over MgSO and
concentrated in vacuo. The residue was purified with column chromatography
(silica gel, eluting with DCM/EtOAc:2/l) to give the title compound as a
colourless solid (323 mg), 1H NMR (500 MHz, CDCl3) d 8.67 (br s, IH), 8.62
(s, IH), 8.48 (s, IH), 8.18 (d, IH), 8.12 (s, IH), 7.65 (d, IH), 7.52 (m,
4H), 6.13 (t, IH), 4.14 (m, 2H), 4.06 (m, IH), 3.49 (s, 3H), 2.32 (s, 3H),
HRMS: calcd for (M+H+) C2IH20 35ClN6O3: 439.1285. Found: 439.1287. Example
2: (R)-2-{[l-(2-chlorophenyl)- lH-pyr azolo [3,4-</] pyrimidin-4-yl]
oxy}-3- methoxy-7V-(5-methylpyridin-2-yl)propanamide and Example 3 :
(S)-2-{[l-(2-chlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-3-
methoxy-7V-(5-methylpyridin-2-yl)propanamide The enantiomers of racemic 2-
{[1-(2-chlorophenyl)- l -pyrazolo[3 ,4-<i]pyrimidin-4- yl]oxy}-3-methoxy-
L/-(5-methylpyridin-2-yl)propanamide (100 mg) were separated by preparative
HPLC: Column Chiralpak AS (250x20 mm, 5 mm); Mobile phase
heptane/IPA:60/40; Flow 15 ml/min; UV 275 nm; Temperature 4O0C. This gave
(R)-2-{[l- (2-chlorophenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-3-methoxy-L/-(5-methylpyridin-
2-yl)propanamide (44.1 mg, >99% ee), 1H NMR (300 MHz, CDCl3) d 8.70 (br s,
IH), 8.59(s, IH), 8.44 (s, IH), 8.15 (d, IH), 8.10 (s, IH), 7.62 (m, IH),
7.51 (m, 4H), 6.10 (t, IH), 4.07 (m, 2H), 3.46 (s, 3H), 2.29 (s, 3H), and
(S)-2-{[l-(2-chlorophenyl)-l/f-pyrazolo[3,4-
<i]pyrimidin-4-yl]oxy}-3-methoxy-L/-(5-methylpyridin-2-yl)propanamide (45.7
mg, >99% ee), 1 NMR (300 MHz, CDCl3) d 8.69 (br s, IH), 8.59 (s, IH), 8.44
(s, IH), 8.15 (d, IH), 8.10 (s, IH), 7.62 (m, IH), 7.50 (m, 4H), 6.10 (t,
IH), 4.07 (m, 2H), 3.46 (s, 3H), 2.29 (s, 3H). Example 4:
3-methoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4- 



yl]oxy}-7V-(5-methylpyridin-2-yl)propanamide Method 1 from Intermediates A2
and B3 1H NMR (300 MHz, CDCl3) d 8.67 (br s, IH), 8.56 (s, IH), 8.42 (s,
IH), 8.15 (d, IH), 8.10 (s, IH), 7.48 (m, 3H), 7.12 (m, 2H), 6.1 1 (t, IH),
4.12 (m, IH), 4.02 (m, IH), 3.79 (s, 3H), 3.46 (s, 3H), 2.29 (s, 3H), HRMS:
calcd for (M+H+) C22H23N6O4: 435.1780. Found: 435.1773. Example 5 :
(R)-3-methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4- i ]pyrimidin-4-
yl]oxy}-L/-(5-methylpyridin-2-yl)propanamide J, / ) O Oand Example 6:
(S)-3-methoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-
</]pyrimidin-4-yl]oxy}-7V-(5-methylpyridin-2-yl)propanamide The enantiomers
of racemic 3-methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4-
d]pyrimidin-4-yl]oxy}- L/-(5-methylpyridin-2-yl)propanamide (100 mg) were
separated by preparative HPLC: Column Chiralpak AD (250x20 mm, 5 mm);
Mobile phase heptane/IPA:40/60; Flow 15 ml/min; UV 275 nm; Temperature
4O0C. This gave (R)-3- methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4- i
]pyrimidin-4-yl]oxy}-L/-(5- methylpyridin-2-yl)propanamide (39.0 mg, >99%
ee), 1H NMR (300 MHz, CDCl3) d 8.69 (br s, IH), 8.56 (s, IH), 8.41 (s, IH),
8.15 (d, IH), 8.09 (d, IH), 7.48 (m, 3H), 7.12 (m, 2H), 6.10 (dd, IH), 4.06
(m, 2H), 3.78 (s, 3H), 3.46 (s, 3H), 2.29 (s, 3H), and (S)-3-
methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4- i
]pyrimidin-4-yl]oxy}-L/-(5- methylpyridin-2-yl)propanamide (41.1 mg, >99%
ee), 1H NMR (300 MHz, CDCl3) d 8.69 (br s, IH), 8.56 (s, IH), 8.41 (s, IH),
8.15 (d, IH), 8.10 (d, IH), 7.48 (m, 3H), 7.1 1 (m, 2H), 6.10 (dd, IH),
4.06 (m, 2H), 3.78 (s, 3H), 3.46 (s, 3H), 2.29 (s, 3H). Example 7:
2-{[l-(2,4-Dichlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-3-
methoxy-7V-(5-methylpyridin-2-yl)propanamide Method 1 from Intermediates A2
and B6 1H NMR (400 MHz, CDCl3) d 9.37 (br s, IH), 8.08 (m, IH), 7.86 (s,
IH), 7.59 (s, IH), 7.23 (s, IH), 7.15 (m, IH), 6.98 (m, IH), 6.78 (m, IH),
5.63 (m, IH), 3.70 (m, IH), 3.55 (m, IH), 2.99 (s, 3H), 1.86 (s, 3H), HRMS:
calcd for (M+H+) C22Hi9 35Cl2N6O3: 473.0895. Found: 473.0904.Example 8:
3-methoxy-2-[(l-methyl-l H-pyrazolo[3,4-</]pyrimidin-4-yl)oxy]-7V-(5-
methylpyridin-2-yl)propanamide Method 1 from Intermediates A2 and BI l 1H
NMR (500 MHz, CDCl3) 8.65 (br s, IH), 8.56 (s, IH), 8.19 (s, IH), 8.13 (d,
IH), 8.08 (s, IH), 7.52 (d, IH), 6.07 (t, IH), 4.12 (s, 3H), 4.09 (m, IH),
4.00 (m, IH), 3.44 (s, 3H), 2.28 (s, 3H), HRMS: calcd for (M+H+)
Ci6Hi9N6O3: 343.1518. Found: 343.1529. Example 9: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V-(5-
methylpyridin-2-yl)-4-(methylsulfonyl)butanamide Method 1 from
Intermediates Al and Bl 1H NMR (500 MHz, CDCl3) d 9.01 (br s, IH), 8.58 (s,
IH), 8.39 (s, IH), 8.07 (m, 2H), 7.60 (d, IH), 7.49 (m, 4H), 6.07 (t, IH),
3.36 (m, 2H), 2.96 (s, 3H), 2.72 (m, 2H), 2.27 (s, 3H), HRMS: calcd for
(M+H+) C22H22 35ClN6O4S: 501.1 111. Found: 501.1070. Example 10:
2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V-(5-
methylpyridin-2-yl)-4-(methylsulfonyl)butanamide Method 1 from
Intermediates Al and B3 1H NMR (300 MHz, CDCl3) d 9.00 (br s, IH), 8.55 (s,
IH), 8.35 (s, IH), 8.07 (m, 2H), 7.47 (m, 3H), 7.1 1 (m, 2H), 6.08 (t, IH),
3.78 (s, 3H), 3.35 (m, 2H), 2.97 (s, 3H), 2.72 (m, 2H), 2.26 (s, 3H), HRMS:
calcd for (M+H+) C23H25N6O5S: 497.1607. Found: 497.1630.Example 11:
(R)-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-^pyrimidin-4-yl]oxy}-7V-
(5-methylpyridin-2-yl)-4-(methylsulfonyl)butanamide and Example 12:
(S)-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-7V-(5-methylpyridin-2-yl)-4-(methylsulfonyl)butanamide The
enantiomers of racemic 2-{[l-(2-methoxyphenyl)-l
-pyrazolo[3,4-d]pyrimidin-4-
yl]oxy}-L/-(5-methylpyridin-2-yl)-4-(methylsulfonyl)butanamide (48.5 mg)
were separated by preparative HPLC: Column Chiralcel OD (250x20 mm, 10 mm);
Mobile phase heptane/EtOH:30/70; Flow 20 ml/min; UV 240 nm; Ambient
temperature. This gave (R)- 2-{[1-(2-methoxyphenyl)- l -pyrazolo [3
,4-<i]pyrimidin-4-yl]oxy}-N-(5-methylpyridin-2-
yl)-4-(methylsulfonyl)butanamide (15.0 mg, >99% ee), 1H NMR (300 MHz,
CDCl3) d 8.79 (br s, IH), 8.57 (s, IH), 8.37 (s, IH), 8.09 (m, 2H), 7.49
(m, 3H), 7.13 (m, 2H), 6.10 (t, IH), 3.79 (s, 3H), 3.34 (m, 2H), 2.98 (s,
3H), 2.74 (m, 2H), 2.30 (s, 3H), and (S)-2-{[l-(2- methoxyphenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-L/-(5-methylpyridin-2-yl)-4-
(methylsulfonyl)butanamide (20.0 mg, >99% ee), 1H NMR (300 MHz, CDCl3) d
8.77 (br s, IH), 8.58 (s, IH), 8.38 (s, IH), 8.10 (m, 2H), 7.48 (m, 3H),
7.13 (m, 2H), 6.1 1 (t, IH), 3.79 (s, 3H), 3.34 (m, 2H), 2.98 (s, 3H), 2.73
(m, 2H), 2.30 (s, 3H).Example 13: 4-methoxy-2-{[l-(3-methoxyphenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4- yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide
Method 1 from Intermediates A12 and B5 1H NMR (500 MHz, CDCl3) d 8.72 (br
s, IH), 8.64 (s, IH), 8.32 (s, IH), 8.12 (d, IH), 8.08 (s, IH), 7.81 (d,
IH), 7.79 (m, IH), 7.51 (d, IH), 7.43 (t, IH), 6.91 (d, IH), 5.96 (t, IH),
3.90 (s, 3H), 3.63 (t, 2H), 3.33 (s, 3H), 2.44 (m, 2H), 2.28 (s, 3H), HRMS:
calcd for (M+H+) C23H25N6O4: 449.1937. Found: 449.1936. Example 14:
(R)-4-methoxy-2-{[l-(3-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4- yl]
oxy}-7V-(5-methylpyridin-2-yl)butanamide and Example 15:
(S)-4-methoxy-2-{[l-(3-methoxyphenyl)-l H-pyrazolo[3,4-
</]pyrimidin-4-yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide The enantiomers
of racemic 4-methoxy-2-{[l-(3-methoxyphenyl)-l -pyrazolo[3,4-
d]pyrimidin-4-yl]oxy}- L/-(5-methylpyridin-2-yl)butanamide (140.0 mg) were
separated by preparative HPLC: Column Chiralpak IA (250x20 mm, 5 mm);
Mobile phase 



heptane/EtOH:30/70; Flow 12 ml/min; UV 254 nm; Temperature 4O0C. This gave
(R)-4- methoxy-2- {[1-(3-methoxyphenyl)- l -pyrazolo
[3,4-<i]pyrimidin-4-yl]oxy}-N-(5-methylpyridin-2-yl)butanamide (63.4 mg,
>98% ee), 1H NMR (300 MHz, CDCl3) d 8.90 (br s, IH), 8.63 (s, IH), 8.31 (s,
IH), 8.1 1 (m, 2H), 7.81 (m, 2H), 7.51 (d, IH), 7.42 (t, IH), 6.90 (d, IH),
5.95 (t, IH), 3.89 (s, 3H), 3.63 (t, 2H), 3.32 (s, 3H), 2.43 (m, 2H), 2.27
(s, 3H), and (S)-4-methoxy-2-{[l-(3-methoxyphenyl)-l -pyrazolo[3,4- i
]pyrimidin-4- yl]oxy}- -(5-methylpyridin-2-yl)butanamide (62.7 mg, 99.7%
ee), 1H NMR (300 MHz, CDCl3) d 8.92 (br s, IH), 8.63 (s, IH), 8.31 (s, IH),
8.12 (m, 2H), 7.79 (m, 2H), 7.52 (d, IH), 7.42 (t, IH), 6.90 (d, IH), 5.95
(t, IH), 3.89 (s, 3H), 3.63 (t, 2H), 3.32 (s, 3H), 2.43 (m, 2H), 2.27 (s,
3H). Example 16: 4-methoxy-2-{[l-(2-methylphenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4- yl] oxy}-7V-(5-methylpyridin-2-yl)butanamide
Method 1 from Intermediates Al 2 and B2 1H NMR (500 MHz, CDCl3) d 8.90 (br
s, IH), 8.56 (s, IH), 8.36 (s, IH), 8.15 (d, IH), 8.12 (s, IH), 7.53 (d,
IH), 7.39 (m, 4H), 5.96 (t, IH), 3.66 (m, 2H), 3.36 (s, 3H), 2.45 (m, 2H),
2.29 (s, 3H), 2.17 (s, 3H), HRMS: calcd for (M+H+) C23H25N6O3: 433.1988.
Found: 433.1984. Example 17: (S)-4-methoxy-2-{[l-(2-methylphenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-7V-(5-methylpyridin-2-yl)butanamideand Example 18:
(R)-4-methoxy-2-{[l-(2-methylphenyl)-l H-pyrazolo[3,4-
</]pyrimidin-4-yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide The enantiomers
of racemic 4-methoxy-2-{[l-(2-methylphenyl)-l -pyrazolo[3,4-
d]pyrimidin-4-yl]oxy}- L/-(5-methylpyridin-2-yl)butanamide (122.0 mg) were
separated by preparative HPLC: Column Chiralcel OD (250x20 mm, 5 mm);
Mobile phase MeOH; Flow 15 ml/min; UV 230 nm; Ambient temperature. This
gave (S)-4-methoxy-2-{[l-(2- methylphenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-L/-(5-methylpyridin-2- yl)butanamide
(49.1 mg, >99% ee), 1H NMR (300 MHz, CDCl3) d 8.67 (br s, IH), 8.57 (s,
IH), 8.36 (s, IH), 8.12 (m, 2H), 7.53 (d, IH), 7.39 (m, 4H), 5.96 (t, IH),
3.65 (t, 2H), 3.34 (s, 3H), 2.46 (m, 2H), 2.29 (s, 3H), 2.16 (s, 3H), and
(R)-4-methoxy-2-{[l-(2- methylphenyl)-l
-pyrazolo[3,4-<i]pyrimidin-4-yl]oxy}-L/-(5-methylpyridin-2- yl)butanamide
(53.5 mg, >99% ee), 1H NMR (300 MHz, CDC13) d 8.66 (br s, IH), 8.56 (s,
IH), 8.35 (s, IH), 8.13 (d, IH), 8.09 (d, IH), 7.52 (dd, IH), 7.38 (m, 4H),
5.95 (t, IH), 3.65 (t, 2H), 3.34 (s, 3H), 2.44 (m, 2H), 2.29 (s, 3H), 2.16
(s, 3H). Example 19: 2-{[l-(2-Chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-4-
methoxy-7V-(5-methylpyridin-2-yl)butanamide Method 1 from Intermediates Al
2 and Bl 1H NMR (300 MHz, CDCl3) d 8.70 (br s, IH), 8.58 (s, IH), 8.39 (s,
IH), 8.11 (dd, 2H), 7.61 (m, IH), 7.49 (m, 4H), 5.95 (t, IH), 3.64 (t, 2H),
3.34 (s, 3H), 2.44 (m, 2H), 2.29 (s, 3H), HRMS: calcd for (M+H+) C22H22
35ClN6O3: 453.1442. Found: 453.1452.Examples 20:
(R)-2-{[l-(2-Chlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-4-
methoxy-7V-(5-methylpyridin-2-yl)butanamide and Example 21:
(S)-2-{[l-(2-chlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-4-
methoxy-7V-(5-methylpyridin-2-yl)butanamide The enantiomers of racemic
2-{[l-(2-chlorophenyl)-l -pyrazolo[3,4-d]pyrimidin-4- yl]oxy}-4-methoxy-
L/-(5-methylpyridin-2-yl)butanamide (200 mg) were separated by preparative
HPLC: Column Chiralcel OJ (250x20 mm, 5 mm); Mobile phase
heptane/EtOH:30/70; Flow 19 ml/min; UV 285 nm; Temperature 2O0C. This gave
(R)-2- {[1-(2-chlorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yl]oxy
}-4-methoxy-N-(5 - methylpyridin-2-yl)butanamide (89 mg , >99% ee), 1H NMR
(300 MHz, CDCl3) d 8.76 (br s, IH), 8.58 (s, IH), 8.38 (s, IH), 8.1 1 (m,
2H), 7.61 (m, IH), 7.48 (m, 4H), 5.94 (t, IH), 3.64 (t, 2H), 3.33 (s, 3H),
2.44 (m, 2H), 2.28 (s, 3H), and (S)-2-{[l-(2-chlorophenyl)-l/fpyrazolo[
3,4-<i]pyrimidin-4-yl]oxy}-4-methoxy- L/-(5-methylpyridin-2-yl)butanamide
(93 mg , >99% ee), 1H NMR (300 MHz, CDC13) d 8.67 (br s, IH), 8.58 (s, IH),
8.39 (s, IH), 8.12 (m, 2H), 7.61 (m, IH), 7.49 (m, 4H), 5.95 (t, IH), 3.64
(t, 2H), 3.34 (s, 3H), 2.44 (m, 2H), 2.29 (s, 3H).Example 22: 4-Methoxy-2-
{[l-(2-methoxyphenyl)- lH-pyrazolo [3,4-</]pyrimidin-4-
yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide Method 1 from Intermediates A12
and B3 1H NMR (300 MHz, CDCl3) d 8.67 (br s, IH), 8.56 (s, IH), 8.37 (s,
IH), 8.14 (d, IH), 8.09 (s, IH), 7.51 (t, 2H), 7.44 (m, IH), 7.12 (m, 2H),
5.96 (m, IH), 3.79 (s, 3H), 3.64 (t, 2H), 3.34 (s, 3H), 2.44 (d, 2H), 2.29
(s, 3H), HRMS: calcd for (M+H+) C23H25N6O4: 449.1937. Found: 449.1951.
Example 23: (R)-4-Methoxy-2-{[l-(2-methoxyphenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4- yl] oxy}-7V-(5-methylpyridin-2-yl)butanamide
and Example 24: (S)-4-methoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-
</]pyrimidin-4-yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide The enantiomers
of racemic 4-methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4-
<i]pyrimidin-4-yl]oxy}-L/-(5-methylpyridin-2-yl)butanamide (100 mg) were
separated by preparative HPLC: Column Chiralpak AS (250x20 mm, 5 mm);
Mobile phase heptane/IPA:60/40; Flow 13 ml/min; UV 275 nm; Temperature
4O0C. This gave (R)-4- methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4-
i]pyrimidin-4-yl]oxy}-L/-(5-methylpyridin-2-yl)butanamide (54.4 mg, >99%
ee), 1U NMR (300 MHz, CDCl3) d 8.66 (br s, IH), 8.56 (s, IH), 8.36 (s, IH),
8.12 (m, 2H), 7.46 (m, 3H), 7.12 (m, 2H), 5.95 (t, IH), 3.79 (s, 3H), 3.64
(t, 2H), 3.34 (s, 3H), 2.45 (m, 2H), 2.29 (s, 3H), and (S)-4-
methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4- i
]pyrimidin-4-yl]oxy}-L/-(5- methylpyridin-2-yl)butanamide (53.7 mg, >99%
ee), 1H NMR (300 MHz, CDCl3) d 8.65 (br s, IH), 8.56 (s, IH), 8.36 (s, IH),
8.12 (m, 2H), 7.47 (m, 3H), 7.12 (m, 2H), 5.95 (t, IH), 3.79 (s, 3H), 3.64
(t, 2H), 3.34 (s, 3H), 2.44 (d, 2H), 2.29 (s, 3H). Example 25:
2-{[l-(2,4-Difluorophenyl)-l H-pyrazolo[3,4-</|pyrimidin-4-yl]oxy}-4-
methoxy-7V-(5-methylpyridin-2-yl)butanamide 



Method 1 from Intermediates A12 and B7 1H NMR (400 MHz, CDCl3) d 9.01 (br
s, IH), 8.55 (s, IH), 8.35 (s, IH), 8.09 (d, IH), 8.04 (m, IH), 7.56 (m,
IH), 7.49 (dd, IH), 7.03 (m, 2H), 5.91 (t, IH), 3.60 (t, 2H), 3.29 (s, 3H),
2.44( s 3H), 2.40 (m, 2H), HRMS: calcd for (M+H+) C22H2IF2N6O3: 455.1643.
Found: 455.1657. Example 26: (R)-2-{[l-(2,4-Difluorophenyl)-l
H-pyrazolo[3,4-^pyrimidin-4-yl]oxy}-4-
methoxy-7V-(5-methylpyridin-2-yl)butanamide and Example 27:
(S)-2-{[l-(2,4-difluorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-4-methoxy-7V-(5-methylpyridin-2-yl)butanamideThe enantiomers of
racemic 2-{[l-(2,4-difluorophenyl)-l -pyrazolo[3,4-d]pyrimidin-4-
yl]oxy}-4-methoxy- L/-(5-methylpyridin-2-yl)butanamide (160 mg) were
separated by preparative HPLC: Column Chiralpak AS (250x20 mm, 5 mm);
Mobile phase heptane/EtOH:75/25; Flow 18 ml/min; UV 230 nm; Temperature
220C. This gave (R)-2-
{[l-(2,4-difluorophenyl)-l/f-pyrazolo[3,4-J]pyrimidin-4-yl]oxy}-4-methoxy-
-(5- methylpyridin-2-yl)butanamide (37.6 mg, >99% ee), 1H NMR (400 MHz,
CDCl3) d 9.17 (br s, IH), 8.57 (s, IH), 8.42 (s, IH), 8.18 (d, IH), 8.05
(s, IH), 7.59 (m, 2H), 7.05 (m, 2H), 5.94 (t, IH), 3.62 (t, IH), 3.31 (s,
3H), 2.42 (m, 2H), 2.29 (s, 3H), and (S)-2-{[l-(2,4- difluorophenyl)-l
-pyrazolo[3,4- i ]pyrimidin-4-yl]oxy}-4-methoxy- -(5-methylpyridin-2-
yl)butanamide (53.7 mg, >99% ee), 1H NMR (400 MHz, CDCl3) d 9.38 (br s,
IH), 8.56 (s, IH), 8.44 (s, IH), 8.22 (d, IH), 8.04 (s, IH), 7.59 (m, 2H),
7.05 (m, 2H), 5.94 (t, IH), 3.62 (t, IH), 3.31 (s, 3H), 2.42 (m, 2H), 2.30
(s, 3H). Example 28:
4-Methoxy-7V-(5-methylpyridin-2-yl)-2-({l-[2-(trifluoromethyl)phenyl]-
lH-pyrazolo [3,4-</] pyrimidin-4-yl}oxy)butanamide Method 1 from
Intermediates Al 2 and B4 1H NMR (400 MHz, CDCl3) d 9.20 (br s, IH), 8.54
(s, IH), 8.35 (s, IH), 8.12 (m, 2H), 7.88 (d, IH), 7.73 (m, IH), 7.66 (m,
IH), 7.52 (m, 2H), 5.94 (t, IH), 3.64 (m, 2H), 3.31 (s, 3H), 2.43 (m, 2H),
2.26 (s, 3H), HRMS: calcd for (M+H+) C23H22F3N6O3: 487.1705. Found:
487.1708. Example 29: (S)-4-Methoxy-7V-(5-methylpyridin-2-yl)-2-({l-[2-
(trifluoromethyl)phenyl]-l
H-pyrazolo[3,4-</]pyrimidin-4-yl}oxy)butanamideand Example 30:
(R)-4-methoxy-7V-(5-methylpyridin-2-yl)-2-({l-[2-
(trifluoromethyl)phenyl]-l H-pyrazolo[3,4-</]pyrimidin-4-yl}oxy)butanamide
The enantiomers of racemic 4-methoxy- -(5-methylpyridin-2-yl)-2-({l-[2-
(trifluoromethyl)phenyl]-l -pyrazolo[3,4- i ]pyrimidin-4-yl}oxy)butanamide
(178 mg) were separated by preparative HPLC: Column Chiralpak AD (250x20
mm, 5 mm); Mobile phase heptane/EtO H:30/70; Flow 18 ml/min; UV 254 nm;
Temperature 2O0C. This gave (S)-4-methoxy-iV-(5-methylpyridin-2-yl)-2-(
{1-[2-(trifluoromethyl)phenyl] -IHpyrazolo[
3,4-J]pyrimidin-4-yl}oxy)butanamide (61.6 mg, >98% ee) , 1H NMR (500 MHz,
CDCl3) d 8.65 (br s, IH), 8.58 (s, IH), 8.39 (s, IH), 8.14 (m, 2H), 7.92
(d, IH), 7.78 (t, IH), 7.71 (t, IH), 7.55 (t, 2H), 5.98 (m, IH), 3.67 (t,
2H), 3.36 (s, 3H), 2.47 (m, 2H), 2.31 (s, 3H), and (R)-4-methoxy-
-(5-methylpyridin-2-yl)-2-({l-[2-(trifluoromethyl)phenyl]-
lH-pyrazolo[3,4-J]pyrimidin-4-yl}oxy)butanamide (52.0 mg, >99% ee), 1H NMR
(500 MHz, CDCl3) d 8.66 (br s, IH), 8.58 (s, IH), 8.39 (s, IH), 8.14 (m,
2H), 7.92 (d, IH), 7.78 (t, IH), 7.71 (t, IH), 7.55 (t, 2H), 5.98 (t, IH),
3.67 (t, 2H), 3.36 (s, 3H), 2.47 (m, 2H), 2.31 (s, 3H). Example 31:
4-Methoxy-2-{[l-(3-methylphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide Method 1 from Intermediates Al
2 and BlO 1H NMR (400 MHz, CDCl3) d 9.19 (br s, IH), 8.56 (s, IH), 8.27 (s,
IH), 8.08 (d, IH), 8.03 (d, IH), 7.90 (m, 2H), 7.45 (dd, IH), 7.35 (t, IH),
7.10 (d, IH), 5.90 (t, IH), 3.59 (t, 2H), 3.26 (s, 3H), 2.40 (m, 5H), 2.21
(s, 3H), HRMS: calcd for (M+H+) C23H25N6O3: 433.1988. Found:
433.2008.Example 32: (R)-4-Methoxy-2-{[l-(3-methylphenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4- yl]oxy}-7V-(5-methylpyridin-2-yl)butanamide
And Example 33: (S)-4-methoxy-2-{[l-(3-methylphenyl)-l H-pyrazolo[3,4-
</]pyrimidin-4-yl] oxy}-7V-(5-methylpyridin-2-yl)butanamide The enantiomers
of racemic 4-methoxy-2-{[l-(3-methylphenyl)-l -pyrazolo[3,4-
d]pyrimidin-4-yl]oxy}- L/-(5-methylpyridin-2-yl)butanamide (159 mg) were
separated by preparative HPLC: Column Chiralpak IA (250x20 mm, 5 mm);
Mobile phase heptane/IPA:30/70; Flow 14 ml/min; UV 265 nm; Temperature
4O0C. This gave (R)-4- methoxy-2- {[1-(3-methylphenyl)- l -pyrazolo
[3,4-<i]pyrimidin-4-yl]oxy}-N-(5- methylpyridin-2-yl)butanamide (59 mg,
>99% ee), 1H NMR (500 MHz, CDCl3) d 8.66 (s, IH), 8.64 (br s, IH), 8.35 (s,
IH), 8.14 (d, IH), 8.10 (s, IH), 7.98 (d, 2H), 7.54 (dd, IH), 7.44 (t, IH),
7.20 (d, IH), 5.99 (dd, IH), 3.65 (t, 2H), 3.35 (s, 3H), 2.49 (d, 3H), 2.48
(s, 2H), 2.3 1 (s, 3H), and
(S)-4-methoxy-2-{[l-(3-methylphenyl)-l/f-pyrazolo[3,4-
J]pyrimidin-4-yl]oxy}- L/-(5-methylpyridin-2-yl)butanamide(54 mg, >99% ee),
1H NMR (500 MHz, CDCl3) d 8.66 (s, IH), 8.65 (br s, IH), 8.35 (s, IH), 8.14
(d, IH), 8.10 (s, IH), 7.98 (d, 2H), 7.54 (m, IH), 7.44 (t, IH), 7.20 (d,
IH), 5.99 (dd, IH), 3.65 (t, 2H), 3.35 (s, 3H), 2.49 (s, 3H), 2.45 (dd,
2H), 2.30 (s, 3H).Example 34:
4-Methoxy-7V-(5-methylpyridin-2-yl)-2-[(l-pyridin-2-yl-l H-pyrazolo[3,4-
d\pyrimidin-4-yl)oxy] butanamide Method 1 from Intermediates Al 2 and B8 1H
NMR (400 MHz, CDCl3) d 9.34 (br s, IH), 8.62 (m, 2H), 8.18 (s, IH), 8.09
(m, IH), 7.99 (s, IH), 7.83 (m, IH), 7.45 (d, IH), 7.22 (m, IH), 5.87 (t,
IH), 3.57 (t, 2H), 3.23 (s, 3H), 2.36 (m, 2H), 2.19 (s, 3H), HRMS: calcd
for (M+H+) C2IH22N7O3: 420.1784. Found: 420.1797. Example 35:
4-Methoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-7V-(4-methyl-l,3-thiazol-2-yl)butanamide Method 1 from
Intermediates Al 3 and B3 1H NMR (300 MHz, CDCl3) d 8.77 (br s, IH), 8.52
(s, IH), 8.34 (s, IH), 7.46 (m, 2H), 



7.1 1 (m, 2H), 6.52 (s, IH), 6.01 (t, IH), 3.77 (d, 3H), 3.62 (m, 2H), 3.32
(d, 3H), 2.42 (m, 2H), 2.31 (s, 3H), HRMS: calcd for (M+H+) C22H23N6O4S:
455.1501. Found: 455.1490. Example 36:
(R)-4-Methoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-7V-(4-methyl-l,3-thiazol-2-yl)butanamideAnd Example 37:
(S)-4-methoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-
</]pyrimidin-4-yl]oxy}-7V-(4-methyl-l,3-thiazol-2-yl)butanamide The
enantiomers of racemic 4-methoxy-2-{[l-(2-methoxyphenyl)-l -pyrazolo[3,4-
d]pyrimidin-4-yl]oxy}- L/-(4-methyl-l,3-thiazol-2-yl)butanamide (90 mg)
were separated by preparative HPLC: Column Chiralpak AD (250x20 mm, 5 mm);
Mobile phase heptane/ethanol:50/50; Flow 15 ml/min; UV 270 nm; Temperature
2O0C. This gave (R)-4- methoxy-2- {[1-(2-methoxyphenyl)- l -pyrazolo[3
,4-<i]pyrimidin-4-yl]oxy}-JV-(4-methyll, 3-thiazol-2-yl)butanamide (24 mg,
>99% ee), 1H NMR (500 MHz, CDCl3) d 9.80 (br s, IH), 8.58 (s, IH), 8.35 (s,
IH), 7.51 (m, IH), 7.46 (m, IH), 7.14 (m, 2H), 6.57 (d, IH), 6.06 (t, IH),
3.81 (s, 3H), 3.65 (t, 2H), 3.34 (s, 3H), 2.46 (m, 2H), 2.35 (d, 3H), and
(S)-4- methoxy-2- {[1-(2-methoxyphenyl)- l -pyrazolo[3
,4-<i]pyrimidin-4-yl]oxy}-JV-(4-methyll, 3-thiazol-2-yl)butanamide (26.1
mg, >99% ee), 1H NMR (500 MHz, CDCl3) d 9.87 (br s, IH), 8.59 (s, IH), 8.35
(s, IH), 7.51 (m, IH), 7.46 (m, IH), 7.14 (m, 2H), 6.57 (d, IH), 6.05 (t,
IH), 3.81 (s, 3H), 3.64 (t, 2H), 3.34 (s, 3H), 2.45 (m, 2H), 2.35 (d, 3H).
Example 38: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V-(5- methylpyridin-2-yl)hexanamide
Method 1 from Intermediates A3 and B1 1H NMR (300 MHz, CDCl3) d 8.59 (s,
IH), 8.47 (br s, IH), 8.40 (s, IH), 8.15 (d, IH), 8.08 (s, IH), 7.62 (m,
IH), 7.50 (m, 4H), 5.85 (t, IH), 2.29 (s, 3H), 2.17 (m, 2H), 1.54 (m, 2H),
1.42 (m, 2H), 0.94 (t, 3H), HRMS: calcd for (M+H+) C23H24 35ClN6O2:
451.1649. Found: 451.1656.Example 39: 2-[(l-methyl-l
H-pyrazolo[3,4-</]pyrimidin-4-yl)oxy]-7V-(5- methylpyridin-2-yl)hexanamide
Method 1 from Intermediates A3 and BI l 1H NMR (500 MHz, CDCl3) d 8.60 (br
s, IH), 8.56 (s, IH), 8.15 (m, 2H), 8.07 (s, IH), 7.53 (d, IH), 5.84 (t,
IH), 4.13 (s, 3H), 2.29 (s, 3H), 2.15 (m, 2H), 1.52 (m, 2H), 1.39 (m, 2H),
0.92 (t, 3H), HRMS: calcd for (M+H+) Ci8H23N6O2: 355.1882. Found: 355.1892.
Example 40: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V-(5- methylpyrazin-2-yl)hexanamide
Method 1 from Intermediates A4 and B1 1H NMR (300 MHz, CDCl3) d 9.46 (s,
IH), 8.59 (s, IH), 8.48 (br s, IH), 8.40 (s, IH), 8.10 (s, IH), 7.62 (m,
IH), 7.50 (m, 3H), 5.89 (t, IH), 2.53 (s, 3H), 2.19 (m, 2H), 1.55 (m, 2H),
1.44 (m, 2H), 0.94 (t, 3H), HRMS: calcd for (M+H+) C22H23 35ClN7O2:
452.1601. Found: 452.1576. Example 41: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-7V-(4- methyl-
1,3-thiazol-2-yl)hexanamide Method 1 from Intermediates A5 and B11H NMR
(300 MHz, CDCl3) d 9.44 (br s, IH), 8.58 (s, IH), 8.38 (s, IH), 7.62 (m,
IH), 7.51 (m, 3H), 6.56 (s, IH), 5.95 (t, IH), 2.33 (s, 3H), 2.17 (m, 2H),
1.53 (m, 2H), 1.41 (m, 2H), 0.93 (t, 3H), HRMS: calcd for (M+H+) C2IH22
35ClN6O2S: 457.1213. Found: 457.1238. Example 42: 2-{[l-(2-Methoxyphenyl)-l
H-pyrazolo[3,4-^pyrimidin-4-yl]oxy}-7V-(5- methylpyridin-2-yl)butanamide
Method 1 from Intermediates A9 and B3 1H NMR (300 MHz, CDCl3) d 8.72 (br s,
IH), 8.56 (s, IH), 8.39 (s, IH), 8.17 (d, IH), o 8.07 (s, IH), 7.49 (m,
3H), 7.12 (m, 2H), 5.81 (t, IH), 3.79 (s, 3H), 2.29 (s, 3H), 2.21 (m, 2H),
1.15 (t, 3H), HRMS: calcd for (M+H+) C22H23N6O3: 419.1831. Found: 419.1810.
Example 43: (2 )-2-{[l-(2-Methoxyphenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V- (5-methylpyridin-2-yl)butanamide
s Method 1 from Intermediates A8 and B3 [a]20 D -31.8 (1.0 g/100 ml in
ACN), 1 NMR (500 MHz, CDCl3) d 8.70 (br s, IH), 8.58 (s, IH), 8.40 (s, IH),
8.19 (d, IH), 8.10 (s, IH), 7.55 (dd, IH), 7.50 (m, IH), 7.46 (dd, IH),
7.13 (m, 2H), 5.83 (m, IH), 3.81 (s, 3H), 2.31 (s, 3H), 2.22 (m, 2H), 1.13
(m, 3H), HRMS: calcd for (M+H+) C22H23N6O3: 419.1831. Found: 419.1854.
oExample 44: 2-{[l-(2-Methoxyphenyl)-l
H-pyrazolo[3,4-^pyrimidin-4-yl]oxy}-7V-(5- methylpyridin-2-yl)propanamide
Method 1 from Intermediates AlO and B3 1H NMR (300 MHz, CDCl3) d 8.88 (br
s, IH), 8.57 (s, IH), 8.38 (s, IH), 8.17 (d, IH), 8.07 (s, IH), 7.48 (m,
3H), 7.12 (m, 2H), 5.94 (q, IH), 3.79 (s, 3H), 2.30 (s, 3H), 1.80 (d, 3H),
HRMS: calcd for (M+H+) C2IH2IN6O3: 405.1675. Found: 405.1676. There are no
examples 45 and 46. Example 47: (2S)-2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-4-
(dimethylamino)-7V-(5-methylpyridin-2-yl)butanamide Method 1 from
Intermediates Al 1 and Bl [a]20D+7.3 (1.0 g/100 ml in ACN), 1H NMR (300
MHz, CDCl3) d 9.61 (br s, IH), 8.53 (s, IH), 8.35 (s, IH), 8.09 (m, 2H),
7.57 (m, IH), 7.46 (m, 4H), 5.86 (t, IH), 2.55 (m, 2H), 2.30 (m, HH), HRMS:
calcd for (M+H+) C23H25 35ClN7O2: 466.1758. Found: 466.1763. Example 48:
3-Acetamido-2-{[l-(2-chlorophenyl)-l -pyrazolo[3,4-</]pyrimidin-4-
yl]oxy}-n-(4-methyl-l,3-thiazol-2-yl)propanamide Method 1 from
Intermediates Al 4 and Bl1H NMR (500 MHz, CDCl3) d 8.59 (s, IH), 8.39 (s,
IH), 7.62 (m, IH), 7.50 (m, 3H), 6.55 



(s, IH), 6.18 (br t, IH), 6.04 (t, IH), 4.04 (m, 2H), 2.32 (s, 3H), 2.01
(s, 3H), HRMS: calcd for (M+H+) C20Hi9 35ClN7O3S: 472.0958. Found:
472.0971. Example 49: 4-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-5-[(5- methylpyridin-2-yl)amino]
-5-oxopentanoic acid Method 1 from Intermediates Al 5 and Bl 1H NMR (400
MHz, CDCl3) d 11.44 (br s, IH), 8.42 (s, IH), 8.37 (s, IH), 8.23 (d, IH),
7.89 (s, IH), 7.56 (m, 2H), 7.43 (m, 3H), 5.95 (m, IH), 2.98 (m, IH), 2.73
(m, IH), 2.61 (m, IH), 2.34 (m, IH), 2.26 (s, 3H), HRMS: calcd for (M+H+)
C22H20 35ClN6O4: 467.1234. Found: 467.1233. Example 50:
2-{[l-(2-chlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V/-(5-
methylpyridin-2-yl)pentanediamide A solution of 4-{[l-(2-chlorophenyl)-l
-pyrazolo[3,4-d]pyrimidin-4-yl]oxy}-5-[(5-
methylpyridin-2-yl)amino]-5-oxopentanoic acid (5.0 mg, 0.01 1 mmol),
ammonium chloride (3.0 mg, 0.054 mmol), DIPEA (7.0 mg, 0.054 mmol) and TBTU
(7.0 mg, 0.021 mmol) in THF ( 1 mL) was stirred at ambient temperature for
3 hrs. Water ( 1 mL) was added and the reaction mixture was purified by
preparative HPLC: Mobile phase A: 100% ACN, Mobile phase B: 5% ACN + 95%
0.IM NH4OAc in water; Gradient: 0%A to 50% A over 45 min; Flow: 25 ml/min;
UV: 235 nm, to give the title compound (3.0 mg). 1H NMR (500 MHz, CDCl3) d
9.18 (br s, IH), 8.59 (s, IH), 8.42 (s, IH), 8.16 (d, IH), 8.09 (s, IH),
7.64 (m, IH), 7.53 (m, 4H), 5.94 (s, IH), 5.75 (br s, IH), 5.57 (br s, IH),
2.58 (m, 4H), 2.32 (s, 3H), HRMS: calcd for (M+H+) C22H2I35ClN7O3:
466.1394. Found: 467.1426.Example 51: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]oxy}-7V5-
methyl-7V/-(5-methylpyridin-2-yl)pentanediamide A solution of
4-{[l-(2-chlorophenyl)-l -pyrazolo[3,4-d]pyrimidin-4-yl]oxy}-5-[(5-
methylpyridin-2-yl)amino]-5-oxopentanoic acid (5.0 mg, 0.01 1 mmol),
methylamine (0.021ml (2M in THF), 0.043 mmol) and TBTU (7.0 mg, 0.021 mmol)
in THF ( 1 mL) was stirred at ambient temperature for 5 hrs. Water ( 1 mL)
was added and the reaction mixture was purified by preparative HPLC: Mobile
phase A: 100% ACN, Mobile phase B: 5% ACN + 95% 0.1M NH4OAc in water;
Gradient: 0%A to 50% A over 45 min; Flow: 25 ml/min; UV: 235 nm, to give
the title compound (3.0 mg). 1H NMR (500 MHz, CDCl3) d 8.88 (br s, IH),
8.57 (s, IH), 8.39 (s, IH), 8.1 1 (m, 2H), 7.62 (m, IH), 7.51 (m, 4H), 5.91
(m, IH), 5.63 (br s, IH), 2.82 (d, 3H), 2.51 (m, 4H), 2.30 (s, 3H), HRMS:
calcd for (M+H+) C23H23 35ClN7O3: 480.1551. Found: 480.1503. Method 2
Example 52: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-4-(2-
methoxyethoxy)-7V-(4-methyl-l,3-thiazol-2-yl)butanamide A solution of
2-bromo-4-(2-methoxyethoxy)-iV-(4-methyl- 1,3-thiazol-2-yl)butanamide (104
mg, 0.308 mmol) in DMF ( 1 mL) was added to a stirred solution of l-(2-
chlorophenyl)-l -pyrazolo[3,4-d]pyrimidine-4-thiol (81.0 mg, 0.308 mmol)
and K2CO3 (51.1 mg, 0.370 mmol) in DMF (2 mL). The reaction mixture was
kept at ambienttemperature for 3 hrs (450C and 17 hrs for example 54, 55
and 56). Water and EtOAc were added, and the two phases were separated. The
aqueous phase was extracted with EtOAc. The organic extracts were combined
and washed with water, dried over MgSO and concentrated in vacuo. The
residue was purified with column chromatography (silica gel, eluting with
DCM/EtOAc: 1/1) to give the title compound as a colourless viscous oil (145
mg), 1 NMR (300 MHz, CDCl3) d 11.06 (br s, IH), 8.93 (s, IH), 8.30 (s, IH),
7.62 (m, IH), 7.49 (m, 3H), 6.51 (s, IH), 5.14 (t, IH), 3.77 (m, IH), 3.67
(m, IH), 3.59 (m, 2H), 3.50 (m, 2H), 3.33 (s, 3H), 2.60 (m, IH), 2.27 (m,
4H), HRMS: calcd for (M+H+) C22H24 35ClN6O3S2: 518.1040. Found: 519.1050.
Example 53: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-4-
methoxy-7V-(4-methyl-l,3-thiazol-2-yl)butanamide Method 2 from
Intermediates Al 8 and B12 1H NMR (500 MHz, CDCl3) d 11.08 (br s, IH), 8.95
(s, IH), 8.30 (s, IH), 7.62 (d, IH), 7.49 (m, 3H), 6.51 (s, IH), 5.09 (t,
IH), 3.66 (m, IH), 3.57 (m, IH), 3.34 (s, 3H), 2.59 (m, IH), 2.30 (s, 3H),
2.22 (m, IH), HRMS: calcd for (M+H+) C20H20 35ClN6O2S2: 475.0777. Found:
475.0764. Example 54: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-3-methyl-
7V-(4-methyl-1,3-thiazol-2-yl)pentanamide Method 2 from Intermediates Al 9
and B12 1H NMR (300 MHz, CDCl3) d 10.48 (br s, IH), 8.89 (d, IH), 8.31 (d,
IH), 7.63 (m, IH), 7.49 (m, 3H), 6.51 (s, IH), 4.91 (d, 0.56H), 4.81 (d,
0.44H), 2.43 (m, IH), 2.30 (s, 3H),1.87 (m, 0.44H), 1.55 (m, 2.56H), 1.21
(m, 3H), 0.99 (t, 3H), HRMS: calcd for (M+H+) C2IH22 35ClN6OS2: 473.0985.
Found: 473.0985. Example 55: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-7Visoxazol- 3-yl-3-methylpentanamide
Method 2 from Intermediates A21 and B12 1H NMR (300 MHz, CDCl3) d 10.06 (br
d, IH), 8.85 (s, IH), 8.32 (d, IH), 8.26 (s, IH), 7.62 (m, IH), 7.49 (m,
3H), 7.06 (d, IH), 4.81 (d, 0.57H), 4.73 (d, 0.43H), 2.40 (m, IH), 1.90 (m,
0.43H), 1.63 (m, 0.57H), 1.47 (m, IH), 1.22 (m, 3H), 0.99 (m, 3H), HRMS:
calcd for (M+H+) C20H20 35ClN6O2S: 443.1057. Found: 443.1057. Example 56:
2-{[l-(2-chlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-3-methyl-
7V-(5-methylpyridin-2-yl)pentanamide 



Method 2 from Intermediates A20 and B12 1H NMR (300 MHz, CDCl3) d 9.33 (br
d, IH), 8.85 (d, IH), 8.30 (d, IH), 8.1 1 (d, IH), 8.05 (s, IH), 7.62 (m,
IH), 7.48 (m, 4H), 4.92 (d, 0.69H), 4.82 (d, 0.31H), 2.40 (m, IH), 2.26 (s,
3H), 1.88 (m, 0.39H), 1.68 (m, 0.61H), 1.48 (m, IH), 1.22 (m, 3H), 0.99 (m,
3H), HRMS: calcd for (M+H+) C23H24 35ClN6OS: 467.1420. Found:
467.1420.Example 57: 2-[(l-Isopropyl-l
H-pyrazolo[3,4-</]pyrimidin-4-yl)thio]-4-(2-
methoxyethoxy)-7V-(4-methyl-l,3-thiazol-2-yl)butanamide Method 2 from
Intermediates Al 6 and B14 1H NMR (400 MHz, CDCl3) d 8.82 (s, IH), 7.98 (s,
IH), 6.43 (d, IH), 5.14 (m, IH), 5.03 (t, IH), 3.68 (m, IH), 3.60 (m, IH),
3.51 (m, 2H), 3.42 (m, 2H), 3.24 (s, 3H), 2.50 (m, IH), 2.23 (s, 3H), 1.99
(m, IH), 1.51 (t, 6H), HRMS: calcd for (M+H+) Ci9H27N6O3S2: 451.1586.
Found: 451.1598. Example 58: 2-[(l-Isopropyl-l
H-pyrazolo[3,4-</]pyrimidin-4-yl)thio]-4-(2-
methoxyethoxy)-7V-(5-methylpyridin-2-yl)butanamide Method 2 from
Intermediates Al 7 and B14 1H NMR (400 MHz, CDCl3) d 10.01 (br s, IH), 8.83
(s, IH), 8.02 (m, 3H), 7.44 (dd, IH), 5.15 (m, IH), 5.07 (t, IH), 3.69 (m,
IH), 3.64 (m, IH), 3.54 (m, 2H), 3.45 (m, 2H), 3.28 (s, 3H), 2.50 (m, IH),
2.22 (s, 3H), 2.15 (m, IH), 1.53 (t, 6H), HRMS: calcd for (M+H+) C2IH29
35ClN6O3S: 445.2021. Found: 445.2016.Method 3 Example 59: 2-{[l
-(2-chlorophenyl)-l / -pyr azolo[3,4- /|pyri midin-4-yl]thio}-n-(4- methyl-
1,3-thiazol-2-yl)hexanamide A stirred solution of 2-bromo-hexanoic acid
(2.00 g, 10.25 mmol) in thionyl chloride ( 1.59 g, 13.36 mmol) was refluxed
for 30 minutes. The reaction mixture was concentrated in vacuo to remove
excess thionyl chloride. The freshly prepared acid chloride ( 117 mg, 0.548
mmol) was added slowly to a stirred solution of 2-amino-4-methylthiazole
(62.1 mg, 0.544 mmol) and DIPEA (67.2 mg, 0.520 mmol) in DCM (2 mL). The
reaction mixture was kept at ambient temperature for 25 minutes before it
was added to a solution of l-(2- chlorophenyl)-l
-pyrazolo[3,4-d]pyrimidine-4-thiol (130 mg, 0.495 mmol) and anhydrous
potassium carbonate (102.6 mg, 0.742 mmol) in DMF (3 mL). The reaction
mixture was kept at ambient temperature for 3 hrs. Water and EtOAc were
added and the two phases were separated. The aqueous phase was extracted
with EtOAc. The organic extracts were combined and washed three times with
water, dried over MgSO and concentrated in vacuo. The residue was purified
with column chromatography (silica gel, eluting with DCM/EtOAc:5/l) to give
the title compound (99 mg), 1U NMR (300 MHz, CDCl3) d 10.92 (s, IH), 8.95
(s, IH), 8.29 (s, IH), 7.63 (m, IH), 7.50 (m, 3H), 6.51 (s, IH), 4.80 (t,
IH), 2.30 (m, 4H), 1.97 (m, IH), 1.57 (m, 2H), 1.42 (m, 2H), 0.94 (t, 3H),
HRMS: calcd for (M+H+) C2IH22 35ClN6OS2: 473.0985. Found: 473.1027. Example
60: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-7Visoxazol- 3-ylhexanamideMethod 3
from 2-bromo-hexanoic acid, 3-aminoisoxazole and Intermediate B12 1H NMR
(300 MHz, CDCl3) d 10.44 (br s, IH), 8.89 (s, IH), 8.30 (s, IH), 8.26 (d,
IH), 7.63 (m, IH), 7.50 (m, 3H), 7.05 (d, IH), 4.73 (t, IH), 2.26 (m, IH),
1.93 (m, IH), 1.55 (m, 2H), 1.42 (m, 2H), 0.95 (t, 3H), HRMS: calcd for
(M+H+) C20H20 35ClN6O2S: 443.1057. Found: 443.1081. Example 61:
2-{[l-(2-Chlorophenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-4-(2-
methoxyethoxy)-7V--(4-methyl- 1,3-thiazol-2-yl) butanamide Method 3 from
2-chloro-3-methoxy-propionic acid, 2-amino-4-methylthiazole and
Intermediate B12. 1H NMR (300 MHz, CDCl3) d 8.87 (s, IH), 8.31 (s, IH),
7.63 (m, IH), 7.50 (m, 3H), 6.53 (s, IH), 5.24 (t, IH), 4.05 (d, 2H), 3.50
(s, 3H), 2.31 (s, 3H), HRMS: calcd for (M+H+) Ci9Hi8 35ClN6O2S2: 461.0621.
Found: 461.0631. Example 62: 2-{[l-(2-Chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-3-
methoxy-7V-(5-methylpyridin-2-yl)propanamide Method 3 from
2-chloro-3-methoxy-propionic acid, 2-amino-5-picoline and Intermediate B12
1H NMR (300 MHz, CDCB) d 9.54 (br s, IH), 8.87 (s, IH), 8.31 (s, IH), 8.08
(m, 2H), 7.63 (m, IH), 7.49 (m, 4H), 5.22 (t, IH), 4.04 (m, 2H), 3.50 (s,
3H), 2.27 (s, 3H), HRMS: calcd for (M+H+) C2IH20 35ClN6O2S: 455.1057.
Found: 455.1085.Example 63: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-7V-(4-
methyl-l,3-thiazol-2-yl)octanamide Method 3 from 2-bromo-octanoic acid,
2-amino-4-methylthiazole and Intermediate B12 1H NMR (300 MHz, CDCl3) d
10.90 (br s, IH), 8.94 (s, IH), 8.29 (s, IH), 7.63 (m, IH), 7.50 (m, 3H),
6.51 (s, IH), 4.80 (t, IH), 2.30 (m, 4H), 1.95 (m, IH), 1.59 (m, 2H), 1.32
(m, 6H), 0.88 (t, 3H), HRMS: calcd for (M+H+) C23H26 35ClN6OS2: 501.1298.
Found: 501.1298. Example 64: 2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-7Visoxazol- 3-yloctanamide Method 3
from 2-bromo-octanoic acid, 3-aminoisoxazole and Intermediate B12 1H NMR
(300 MHz, CDCl3) d 10.47 (br s, IH), 8.88 (s, IH), 8.30 (s, IH), 8.26 (d,
IH), 7.62 (m, IH), 7.48 (m, 3H), 7.05 (d, IH), 4.74 (t, IH), 2.27 (m, IH),
1.93 (m, IH), 1.55 (m, 2H), 1.35 (m, 6H), 0.88 (t, 3H), HRMS: calcd for
(M+H+) C22H24 35ClN6O2S: 471.1370. 



Found: 471.1370. There are no examples 65-70.METHOD 4 Example 71:
2-Ethoxy-2-{[l-(2-methoxyphenyl)-l H-pyrazolo[3,4-</]pyrimidin-4-
yl]thio}-7V-(4-methyl-1,3-thiazol-2-yl)acetamide Sodium hydride (95%, 3.7
mg, 0.15 mmol) was added to a stirred solution of 2-amino-4- methylthiazol
(17.6 mg, 0.154 mmol) in anhydrous THF (4 mL). The reaction mixture was
kept at ambient temperature for 5 minutes before ethyl
ethoxy{[l-(2-methoxyphenyl)-l H- pyrazolo [3,4-d]pyrimidin-4-yl]thio}
acetate (50 mg, 0.129 mmol) was added. The reaction mixture was stirred at
ambient temperature for 1 h. Water and DCM were added and the two phases
were separated. The organic phase was dried over MgSO and concentrated in
vacuo. The residue was purified with column chromatography (silica gel,
eluting with a gradient consisting of 40-100% EtOAc in heptane) to give the
title compound as a colourless oil (1.1 mg), 1 NMR (300 MHz, CDCl3) d 10.03
(br s, IH), 8.74 (s, IH), 8.26 (s, IH), 7.47 (m, 2H), 7.12 (m, 2H), 6.91
(s, IH), 6.58 (s, IH), 4.02 (m, IH), 3.81 (m, 4H), 2.38 (s, 3H), 1.34 (t,
3H), HRMS: calcd for (M+H+) C20H2IN6O3S2: 457.1 116. Found: 457.1 116.
Example 72: 2-Ethoxy-7V-isoxazol-3-yl-2-{[l-(2-methoxyphenyl)-l
H-pyrazolo[3,4- </]pyrimidin-4-yl]thio}acetamide Method 4 from
3-aminoisoxazole and Intermediate A241H NMR (300 MHz, CDCl3) d 9.51 (br s,
IH), 8.75 (s, IH), 8.33 (s, IH), 8.27 (s, IH), 7.47 (m, 2H), 7.13 (t, 3H),
6.82 (s, IH), 4.03 (m, IH), 3.82 (m, 5H), 1.35 (t, 3H), HRMS: calcd for
(M+H+) Ci9Hi9 35ClN6O4S: 427.1 188. Found: 427.1 181. There is no example
73. Method 5 Reference example 74: JV-2-[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]-iV- (5-methyl-
1,3-thiazol-2-yl)glycinamide Sodium hydride (95%, 19.08 mg, 0.76 mmol) was
added to a stirred solution of 2- aminopyrimidine (62.9 mg, 0.66 mmol) in
anhydrous THF (3 mL). The reaction mixture was kept at ambient temperature
for 3 hrs before it was added to a solution of methyl /V-[I-
(2-chlorophenyl)-l -pyrazolo[3,4- i ]pyrimidin-4-yl]glycinate (200 mg, 0.63
mmol) in anhydrous THF (3 mL). The reaction mixture was stirred at ambient
temperature for 1 h. Water and EtOAc were added and the two phases were
separated. The aqueous phase was extracted with EtOAc. The organic extracts
were combined and concentated in vacuo. The residue was triturated
sequentially with DCM, MeOH and EtOAc. The remaining solid was dissolved in
hot DMSO and precipitated by the addition of water to give the title
compound as a solid (37 mg), 1H NMR (300 MHz, DMSO) d 10.80 (br s, IH),
8.87 (br t, IH), 8.67 (d, 2H), 8.49 (s, IH), 8.22 (s, IH), 7.70 (m, IH),
7.56 (m, 3H), 7.18 (t, IH), 4.59 (d, 2H), HRMS: calcd for (M+H+) Ci7Hi4
35ClN8O: 381.0979. Found: 381.0980. There is no example 75. Example 76:
2-[(l-isopropyl-l H-pyrazolo[3,4-</]pyrimidin-4-yl)oxy]-4-methoxy-iV-(5-
methylpyridin-2-yl)butanamideMethod 1 from Intermediates A12 and B9 1H NMR
(400 MHz, CDCl3) d 8.92 (br s, IH), 8.46 (s, IH), 8.09 (s, IH), 8.07 (s,
IH), 7.46 (dd, IH), 5.87 (dd, IH), 5.13 (m, IH), 3.56 (t, 2H), 3.25 (s,
3H), 2.35 (m, 2H), 2.22 (s, 3H), 1.52 (dd, 6H), HRMS: calcd for (M+H+)
Ci9H25N6O3: 385.1988. Found: 385.2007. There are no examples with Example
numbers 77 to 80. Examples 81: (R)-2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-7V- (4-methyl-
1,3-thiazol-2-yl)hexanamide and Example 82: (S)-2-{[l-(2-chlorophenyl)-l
H-pyrazolo[3,4-</]pyrimidin-4-yl]thio}-
7V-(4-methyl-l,3-thiazol-2-yl)hexanamide The enantiomers of 2-
{[1-(2-chlorophenyl)- l -pyrazolo [3,4-<i]pyrimidin-4-yl]thio }-N-(4-
methyl-l,3-thiazol-2-yl)hexanamide Example 41 (40 mg) were separated by
chiral preparative HPLC: Column Chiralpak AD (250x20 mm, 5 mm), eluting
with heptane/ethanol85/5. This gave (R)-2-{[l-(2-chlorophenyl)-l
-pyrazolo[3,4-d]pyrimidin- 4-yl]thio}-
-(4-methyl-l,3-thiazol-2-yl)hexanamide (17 mg, >99% ee). 1H NMR (300 MHz,
CDCl3) d 9.44 (br s, IH), 8.58 (s, IH), 8.38 (s, IH), 7.62 (m, IH), 7.51
(m, 3H), 6.56 (s, IH), 5.95 (t, IH), 2.33 (s, 3H), 2.17 (m, 2H), 1.53 (m,
2H), 1.41 (m, 2H), 0.93 (t, 3H) and (S)-2- {[1-(2-chlorophenyl)-
1/f-pyrazolo [3,4-J]pyrimidin-4-yl]thio }-7V-(4-methy1- 1,3-
thiazol-2-yl)hexanamide (17 mg, >99% ee). 1H NMR (300 MHz, CDCl3) d 9.44
(br s, IH), 8.58 (s, IH), 8.38 (s, IH), 7.62 (m, IH), 7.51 (m, 3H), 6.56
(s, IH), 5.95 (t, IH), 2.33 (s, 3H), 2.17 (m, 2H), 1.53 (m, 2H), 1.41 (m,
2H), 0.93 (t, 3H)Example 83: 2-(l-(2-chlorophenyl)-lH-pyrazolo [3,4-d]
pyrimidin-4-yloxy)-3-methyl- 7V-(5-methylpyridin-2-yl)butanamide A solution
of LHMDS (0.999 niL, 1.00 mmol) in anhydrous THF (15 mL) was added dropwise
to a stirred solution of racemic 2-hydroxy-3-methyl-JV-(5-methylpyridin-2-
yl)butanamide Cl (208 mg, 1.00 mmol) in anhydrous THF (15 mL) over a period
of 3 minutes under nitrogen. The resulting suspension was stirred at
ambient temperature for 10 minutes, then a solution of
4-chloro-l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidine Bl (265 mg, 1.00
mmol) in anhydrous THF (3 mL) was added dropwise over 1 minute and the
resulting mixture heated to 5O0C for 3 hours. The mixture was allowed to
cool to room temperature then diluted with EtOAc (50 mL), and washed
sequentially with water (2 x 25 mL) and saturated brine (25 mL). The
organic layer was dried over MgSO , filtered and evaporated to afford crude
product. The material was purified by flash silica chromatography, elution
gradient 30 to 50% EtOAc in DCM. Pure fractions were evaporated to dryness
to afford 2-(l -(2-chlorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-
yloxy)-3-methyl-N-(5-methylpyridin-2-yl)butanamide (320 mg). 



1H NMR (400 MHz, CDCl3) d 8.58 (IH, s), 8.40 (IH, s), 8.38 (IH, s), 8.16
(IH, d), 8.08- 8.07 (IH, m), 7.63-7.60 (IH, m), 7.54-7.51 (2H, m),
7.50-7.44 (2H, m), 5.71 (IH, d), 2.59- 2.55 (IH, m), 2.28 (3H, s), 1.21
(3H, d), 1.15 (3H, d), m/z (ESI+) (M+H)+ = 437; HPLC tR = 2.56 min. The
following examples (84-96) were prepared in an analogous fashion from the
appropriate alcohol and chloro-derivative. Example 84 : (2S)-2-(
1-(2-chlorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yloxy)-3 -methyl-
JV-(5-methylpyridin-2-yl)butanamide Example 85: (2R)-2-(l
-(2-chlorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yloxy)-3-methyl-
JV-(5-methylpyridin-2-yl)butanamide Example 86:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methyl-L/-(5-methylpyridin-2-yl)butanamideExample 87: (2S)-2-(
1-(2-chlorophenyl)- 1H-pyrazolo [3 ,4-d]pyrimidin-4-yloxy)-3 -
methoxy-L/-(5-methylpyridin-2-yl)propanamide Example 88:
(2R)-2-(l-(2-chlorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methoxy-L/-(5-methylpyridin-2-yl)propanamide Example 89:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methoxy-L/-(5-methylpyridin-2-yl)propanamide Example 90:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methoxy-L/-(5-methylpyrazin-2-yl)propanamide Example 9 1:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
isopropoxy-L/-(5-methylpyridin-2-yl)propanamide Example 92:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
isopropoxy- -(5-methylpyrazin-2-yl)propanamide Example 93:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
isopropoxy- -(3-methyl- 1,2,4-thiadiazol-5-yl)propanamide Example 94:
(2S)-2-(l-(3-chloropyridin-2-yl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methyl-L/-(5-methylpyrazin-2-yl)butanamide Example 95 :
(2S)-2-(l-(2-chloro-4-fluorophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-
3-methoxy- -(5-methylpyrazin-2-yl)propanamide Example 96: (2S)-2-(
1-(2-chloro-4-fluorophenyl)- 1H-pyrazolo [3,4-d]pyrimidin-4-yloxy)-
3-methoxy- -(5-methylpyridin-2-yl)propanamide Example 97:
(2S)-2-(l-(2-cyanophenyl)-lH-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
methoxy-L/-(5-methylpyridin-2-yl)propanamide Example 97a: (2S)-2-[l
-(2-cyanophenyl)pyrazolo[4,5-e]pyrimidin-4-yl]oxy-N-(5-
methylpyridin-2-yl)-3-propan-2-yloxypropanamideSTRUCTURE M/Z 1H nmr data
(400 MHz) 84 ESI+ (M+H)+ (CDCl 3) d 8.58 (IH, s), 8.40 = 437; HPLC tR (IH,
s), 8.38 (IH, s), 8.16 = 2.55 min (IH, d), 8.08-8.07 (IH, m), 7.63-7.60
(IH, m), 7.54-7.51 (2H, m), 7.50-7.44 (2H, m), 5.71 (IH, d), 2.59-2.55 (IH,
m), 2.28 (3H, s), 1.21 (3H, d), 1.15 (3H, d) 85 ESI+ (M+H)+ (CDCl 3) d 8.58
(IH, s), 8.40 = 437; HPLC tR (IH, s), 8.38 (IH, s), 8.16 = 2.60 min (IH,
d), 8.08-8.07 (IH, m), 7.63-7.60 (IH, m), 7.54-7.51 (2H, m), 7.50-7.44 (2H,
m), 5.71 (IH, d), 2.59-2.55 (IH, m), 2.28 (3H, s), 1.21 (3H, d), 1.15 (3H,
d) 86 ESI+ (M+H)+ (DMSO-de) d 10.83 (IH, s), = 438; HPLC tR 8.71 (IH, s),
8.69 (IH, dd), = 2.1 1 min 8.55 (IH, s), 8.37 (IH, dd), 8.19 (1H, d), 7.92
(IH, d), 7.76 (IH, dd), 7.60 (IH, dd), 5.57 (IH, d), 2.49-2.40 (IH, m),
2.25 (3H, s), 1.13 (6H, d)87 ESI+ (M+H)+ (DMSO-d 6) d 10.85 (IH, s), = 439;
HPLC tR 8.62 (IH, s), 8.54 (IH, s), = 2.21 min 8.18 (1H, d), 7.88 (IH, d),
7.76 (IH, dd), 7.65-7.56 (4H, m), 5.95-5.94 (IH, m), 4.06- 4.01 (IH, m),
3.94-3.90 (IH, m), 3.40 (3H, s), 2.24 (3H, s) 88 ESI+ (M+H)+ (DMSO-de) d
10.85 (lH,s), = 439; HPLC tR 8.62 (IH, s), 8.54 (IH, s), = 2.20 min 8.18
(1H, d), 7.88 (IH, d), 7.76 (IH, dd), 7.65-7.56 (4H, m), 5.95-5.94 (IH, m),
4.06- 4.01 (IH, m), 3.94-3.90 (IH, m), 3.40 (3H, s), 2.24 (3H, s) 89 ESI+
(M+H)+ (DMSO-de) d 10.86 (IH, s), = 440; HPLC tR 8.67 (IH, s), 8.66 (IH,
s), = 1.77 min 8.56 (IH, s), 8.33 (IH, dd), 8.17 (1H, d), 7.88 (IH, d),
7.75 (IH, dd), 7.58 (IH, d), 



5.95-5.94 (IH, m), 4.07-4.00 (IH, m), 3.94-3.91 (IH, m), 3.40 (3H, s), 2.24
(3H, s) 90 ESI+ (M+H)+ (DMSO-d 6) d 11.18 (IH, s), = 441; HPLC tR 9.1O (1H,
d), 8.68 (IH, s), = 1.59 min 8.66 (IH, dd), 8.57 (IH, s), 8.32 (IH, dd),
8.31 (IH, d), 7.74 (IH, dd), 5.99-5.96 (IH, m), 4.10-3.93 (2H, m), 3.41
(3H, s), 2.44 (3H, s)SYSTEMS AND METHODS FOR LOTTERY-STYLE GAMES CROSS
REFERENCE TO RELATED APPLICATIONS [0001] This patent application is related
to U.S. Patent Application Nos. and both entitled "Systems and Methods for
Lottery-Style Games," filed concurrently herewith, each of which is
incorporated herein in its entirety. FIELD OF THE INVENTION [0002]
Embodiments of the present invention relate generally to games of chance.
More specifically, the present invention relates to systems and methods for
lottery- style games. BACKGROUND OF THE INVENTION [0003] Lottery is a
popular game of chance in which a number of players contribute to form a
jackpot that is later awarded, wholly or partially, to one or more winners.
The participating players pay money or contribute other things of value in
exchange for lottery tickets. Typically, each lottery ticket bears a
combination of numbers or other symbols, and a winning ticket has to at
least partially match a randomly generated set of numbers or symbols. In a
properly operated lottery game, any one of the outstanding lottery tickets
could be selected in a random drawing as a winning ticket, entitling its
holder to some or all of the jackpot prize. [0004] Sweepstakes in United
States may be considered one special type of lottery games which are free
to enter and are typically sponsored by merchants for promotional marketing
purposes. In United Kingdom, a sweepstake is technically a lottery game in
which the prize is financed through the tickets sold. Small-scale
sweepstakes among private parties (e.g., colleagues and classmates) may
also be considered lottery games which are often related to ongoing sports
events.[0005] Lottery games come in different formats. For example, the
jackpot of a lottery game may be either a fixed cash amount or a certain
percentage of ticket revenue. The combination of numbers on each lottery
ticket could be a unique one, or each player may be allowed to select his
or her own lucky numbers, making it possible for multiple tickets to share
a same combination. Lottery games can be played either online or offline.
The most popular lottery games, such as Powerball(tm), Mega Millions(tm),
and Euro Millions(tm), are mostly paper-based, requiring the purchase of
actual tickets, although some are now starting to open to online
participants. A few lottery games can be played completely online. That is,
instead of purchasing a paper ticket and filling in desired numbers with a
pencil, an online player can purchase an electronic (or virtual) lottery
ticket and select a desired combination via a web interface such as an
Internet browser. [0006] In all traditional lottery games, lottery tickets
are sold in predetermined, fixed denominations, for example, one dollar per
ticket. Accordingly, one winning ticket will entitle its holder to an
entire unit of a corresponding winning prize. Proportional value lottery
games have been proposed, for example, in U.S. Patent Nos. 6,296,569 and
7,351,142, but none appears to have been commercially implemented. Both of
those patents describe the issuance of proportional denomination lottery
tickets, online or at a point of sale (POS). For example, in any
transaction involving change under a dollar, the change can be converted to
a proportional denomination share of a full-unit (one-dollar) lottery
ticket. If the full-unit lottery ticket is qualified for a prize, the
holder of the proportional denomination ticket will be entitled to a
fraction of the prize. For instance, if a one-dollar ticket matching all
the winning numbers would entitle its holder to a jackpot amount, then a
25-cent proportional ticket entitles its holder to 25% of the
jackpot.[0007] All the existing types of lottery games appear to share a
few common characteristics. First, they all have to issue some kind of
lottery tickets, whether paper or electronic, fulldenomination or
proportional. The purposes for issuing lottery tickets are two-fold. The
tickets bear numerical combinations or patterns to be compared to the
randomly generated winning combination or pattern. The tickets also serve
as proof of participation in the lottery games. However, the entire
mechanism of generating, drawing, and matching tickets could impose
significant overhead costs on the operation of lottery games. [0008]
Second, participation in traditional lottery games depends heavily on
player impulse or enthusiasm, which causes ticket revenue to fluctuate.
Except for a handful of gambling fanatics, most people only purchase
lottery tickets occasionally. A loss in one game might cause an ordinary
player to stop playing for a while. Also, public sentiment towards a
lottery game often varies with the amount of jackpot prize available at the
time. There seems to be a general belief that a one-dollar ticket somehow
has a better chance of winning when the jackpot reaches several million
dollars or more. Therefore, when the total jackpot snowballs into an
unusually large amount, the public often become increasingly interested in
the game. Once the jackpot is won, a period of stagnation typically follows
the news-generating big win. For all these reasons, ticket revenues from
traditional lottery games tend to swing with time and seldom generate a
steady cash flow. [0009] Third, players in a traditional lottery game have
no direct or perceivable incentive for bringing more players into the game.
Theoretically, an existing player may be indirectly benefited if more
players join the lottery game, because the increased participation will
increase the size of jackpot the existing player could potentially win.
However, that potential benefit may not be tangible enough to encourage
referrals of additional players. In addition, the existing player's chance
of winning does not increase with the number of new players.[0010]
Furthermore, traditional lottery games including sweepstakes are pure games
of 



chance and typically do not require any player skill or strategy. Every
player' s chance of winning is only affected by the number of lottery
tickets he or she buys. One player's chance of winner is independent of
another player's chance of winning. As a result, there tends to be very
little interaction among lottery participants. [0011] In view of the
foregoing, it may be understood that there are significant problems and
shortcomings associated with traditional lottery games. SUMMARY OF THE
INVENTION [0012] Systems and methods for lottery-style games are disclosed.
In one particular exemplary embodiment, a computer-implemented method for
lottery- style games may comprise: establishing an online game that is
scheduled to have lottery drawings on a number of drawing days, each
lottery drawing to take place on one drawing day; accepting enrollment of a
plurality of players in the online game, each player being assigned at
least one unique identifier and being committed to participate in a
plurality of the lottery drawings; receiving, from each player, a
designated number of tokens to be entered for each of the at least one
unique identifier in each of the plurality of the lottery drawings said
player is committed to participate in, each designated number being at
least one and up to a predetermined maximum; and executing the online game
by doing the following on each drawing day: pooling tokens entered for said
drawing by players participating on said drawing day, together with tokens
carried over from one or more previous drawing days, if any, to form a
jackpot for said drawing day, conducting a drawing, from unique identifiers
of the players participating on said drawing day, to select one winner,
calculating a proportional value based on: (a) the designated number of
tokens the selected winner has entered for said drawing, and (b) the
predeterminedmaximum, and providing a fraction of the jackpot to the
selected winner based on the calculated proportional value. [0013] In
another particular exemplary embodiment, a system for lottery-style games
may comprise: a processor; at least one storage device coupled to the
processor; a user interface coupled to the processor via one or more
communication networks; wherein the processor is adapted to communicate
with the at least one storage device and the user interface to execute
instructions to perform the following tasks: establishing an online game
that is scheduled to have lottery drawings on a number of drawing days,
each lottery drawing to take place on one drawing day; accepting enrollment
of a plurality of players in the online game, each player being assigned at
least one unique identifier and being committed to participate in a
plurality of the lottery drawings; receiving, from each player, a
designated number of tokens to be entered for each of the at least one
unique identifier in each of the plurality of the lottery drawings said
player is committed to participate in, each designated number being at
least one and up to a predetermined maximum; and executing the online game
by doing the following on each drawing day: pooling tokens entered for said
drawing by players participating on said drawing day, together with tokens
carried over from one or more previous drawing days, if any, to form a
jackpot for said drawing day, conducting a drawing, from unique identifiers
of the players participating on said drawing day, to select one winner,
calculating a proportional value based on: (a) the designated number of
tokens the selected winner has entered for said drawing, and (b) the
predetermined maximum, and providing a fraction of the jackpot to the
selected winner based on the calculated proportional value. [0014] In yet
another particular exemplary embodiment, a computer-implemented method for
lottery-style games may comprise: establishing a game that is scheduled to
have a number of lottery drawings; accepting enrollment of a plurality of
players in the game, each playerbeing assigned at least one unique
identifier and being committed to participate in a plurality of the lottery
drawings by contributing tokens of value; receiving, from each player, a
designated number of tokens to be entered for each of the at least one
unique identifier contributes in each of the plurality of the lottery
drawings said player is committed to participate in, each designated number
being at least one and up to a predetermined maximum; and executing the
game by doing the following for each lottery drawing: pooling tokens which
are contributed to said lottery drawing by players participating in said
lottery drawing, together with tokens carried over from one or more
previous lottery drawings, if any, to form a jackpot for said lottery
drawing, conducting a drawing, from unique identifiers of the players
participating in said lottery drawing, to select at least one winner,
calculating a proportional value based on: (a) the number of tokens
contributed by the selected at least one winner to said lottery drawing,
and (b) the predetermined maximum, and providing a fraction of the jackpot
to the selected at least one winner based on the calculated proportional
value. [0015] In still another exemplary embodiment, a computer-implemented
method for lotterystyle games may comprise: establishing a map-based game
that is scheduled to have a number of lottery drawings associated with a
plurality of grid units on a map; accepting enrollment of a plurality of
players in the map-based game, each player being associated with at least
one grid unit on the map and being committed to participate in a plurality
of the lottery drawings by contributing tokens of value; receiving, from
each player, a designated number of tokens to be contributed, on behalf of
each of the at least one grid unit, to each of the plurality of the lottery
drawings said player is committed to participate in; and executing the
map-based game by doing the following for each lottery drawing: pooling
tokens which are contributed to said lottery drawing on behalf of grid
units participating in said lottery drawing, together with tokens carried
over from one or more previous lottery drawings, if any, to form a jackpot
forsaid lottery drawing, and conducting a drawing, from said grid units
participating in said lottery drawing, to select at least one first grid
unit to win a first prize. In addition, one or more second grid units may
be selected to win lesser prizes, the selection being based on relative map
positions of the one or more second grid units with respect to the at least
one first grid unit. [0016] In a further exemplary embodiment, a system for
lottery-style games may comprise: a processor; at least one storage device
coupled to the processor; a user interface coupled to the processor via one
or more communication networks; wherein the processor is adapted to
communicate with the at least one storage device and the user interface to
execute instructions 



to perform the following tasks: establishing a map-based game that is
scheduled to have a number of lottery drawings associated with a plurality
of grid units on a map; accepting enrollment of a plurality of players in
the map-based game, each player being associated with at least one grid
unit on the map and being committed to participate in a plurality of the
lottery drawings by contributing tokens of value; receiving, from each
player, a designated number of tokens to be contributed, on behalf of each
of the at least one grid unit, to each of the plurality of the lottery
drawings said player is committed to participate in; and executing the
map-based game by doing the following for each lottery drawing: pooling
tokens which are contributed to said lottery drawing on behalf of grid
units participating in said lottery drawing, together with tokens carried
over from one or more previous lottery drawings, if any, to form a jackpot
for said lottery drawing, and conducting a drawing, from said grid units
participating in said lottery drawing, to select at least one first grid
unit to win a first prize. [0017] One technical effect of the systems and
methods of the present invention is that they facilitate more efficient and
more entertaining implementation of lottery- style games on modern
computers and communications systems. Another technical effect of the
systems andmethods of the present invention lies in the specialized
computer devices and/or gaming kiosks that may be configured and deployed
to carry out the lottery-style games disclosed herein. [0018] The present
invention will now be described in more detail with reference to exemplary
embodiments thereof as shown in the accompanying drawings. While the
present invention is described below with reference to exemplary
embodiments, it should be understood that the present invention is not
limited thereto. Those of ordinary skill in the art having access to the
teachings herein will recognize additional implementations, modifications,
and embodiments, as well as other fields of use, which are within the scope
of the present invention as described herein, and with respect to which the
present invention may be of significant utility. BRIEF DESCRIPTION OF THE
DRAWINGS [0019] In order to facilitate a fuller understanding of the
present invention, reference is now made to the accompanying drawings, in
which like elements are referenced with like numerals. These drawings
should not be construed as limiting the present invention, but are intended
to be exemplary only. [0020] FIG. 1 is a flow chart illustrating an
exemplary method of facilitating lottery-style games in accordance with one
embodiment of the present invention. [0021] FIG. 2 illustrates the flow of
tokens from the perspective of a lottery game operator in accordance with
one embodiment of the present invention. [0022] FIG. 3 illustrates the flow
of tokens from the perspective of a player in a lottery game in accordance
with one embodiment of the present invention. [0023] FIG. 4 is a block
diagram illustrating an exemplary system for facilitating lotterystyle
games in accordance with one embodiment of the present invention.[0024]
FIG. 5 is a block diagram illustrating exemplary software and data-storage
modules for facilitating lottery-style games in accordance with one
embodiment of the present invention. [0025] FIG. 6 shows a grid map for an
exemplary GeoSweep game in accordance with one embodiment of the present
invention. [0026] FIGs. 7A-B illustrate an exemplary payout structure in an
exemplary GeoSweep game in accordance with one embodiment of the present
invention. [0027] FIG. 8 illustrates an alternative payout structure in an
exemplary GeoSweep game in accordance with one embodiment of the present
invention. [0028] FIG. 9 illustrates another alternative payout structure
in an exemplary GeoSweep game in accordance with one embodiment of the
present invention. [0029] FIG. 10 illustrates an alternative method of
establishing a grid or land boundaries in an exemplary GeoSweep game in
accordance with one embodiment of the present invention. [0030] FIG. 11
illustrates another alternative method of establishing a grid or land
boundaries in an exemplary GeoSweep game in accordance with one embodiment
of the present invention. DETAILED DESCRIPTION OF THE INVENTION [0031]
Referring to FIG. 1, there is shown a flow chart illustrating an exemplary
method of facilitating lottery-style games in accordance with one
embodiment of the present invention. [0032] In step 102, a lottery game may
be set up. The lottery game may be an ongoing one that is scheduled to have
a plurality of lottery drawings over a period of time. For example, the
lottery drawings may occur on a periodic basis, such as once every hour,
one or more times every calendar day or every business day, one or more
times every week, or a predetermined number of times per month or year. As
the lottery game is set up, a set of rules, terms and conditions may be
published or otherwise communicated to potential participants. The rulesmay
define how the lottery game is operated and how the lottery drawings are
conducted, as well as calculation and payout of prizes, as will be
described in more detail below. The terms and conditions may specify rights
and obligations of persons participating in the lottery game and lottery
drawings. [0033] In preferred embodiments of the present invention, the
lottery game is established online and accessible via an Internet website.
The lottery game may also be implemented in connection with one or more
social networking websites, such as Facebook(tm), MySpace(tm), or
Linkedln(tm). Alternatively, the lottery game may also be implemented in
connection with one or more virtual reality games such as Second Life(tm)
or other multi-player video games. The lottery game may be either an add-on
or an integrated part of an associated website, wherein participation in
the lottery game may enhance a player's experience at the associated
website or vice versa. According to some embodiments, the lottery game and
lottery drawings may be implemented at least partially offline, without
requiring every participant to have computer or Internet access. [0034] In
step 104, players may be enrolled in the lottery game. Each person wishing
to join the lottery game may be required to make a commitment to
participate in a number of the scheduled lottery drawings. In one exemplary
enrollment process, a player may 



(a) manifest consent to the set of rules, terms and conditions established
in the lottery game and (b) deposit or pledge some amount of money or other
things of value to be contributed to the game. The amount of initial
deposit or pledge may depend on such factors as how many lottery drawings
the player is obligated to participate in, how much wager the player is to
enter for each drawing, the player's credit ratings, and so on. [0035]
Enrollment of players may be taken via a web interface, by mail, or through
other communication means. When the lottery game is implemented in
connection with a socialnetworking website or other membership sites,
enrollment in the lottery game may be simplified with the existing
membership information. Alternatively, the lottery game operator,
administrator, or personnel may receive and approve enrollment in person.
In some instances, new players may join through referrals and/or gift
membership. [0036] In step 106, each enrolled player may be assigned one or
more unique identifiers. Each player identifier (or player ID) may be a
text string, a serial number, or other symbols. According to one
embodiment, each player ID may be associated with a "Lucky Star" of the
player's choice. According to some embodiments, each player ID may comprise
a machine readable portion (e.g., an alphanumeric string) and a human
recognizable portion (e.g., a logo, icon or catch phrase). For a player,
one of the assigned player IDs may be used as a username for logging into
an Internet-based lottery game. Or, the player may choose a different
username to log in but is still able to manage multiple player IDs assigned
to that player. The assigned player IDs may be imprinted or encoded on a
membership card. [0037] In the drawings or games described herein, each
registered player can participate with one or multiple player IDs. When
participating with multiple player IDs, the rules regarding each of the
multiple player IDs are the same as if each player ID is owned and
controlled by a single player. For ease of illustration, it is assumed in
the following description that each player participates with a single
player ID. [0038] In step 108, each player may designate the number of
tokens to enter for each drawing. That is, with respect to each lottery
drawing the player is committed to participate in, the player may specify a
wager amount that is typically measured in the number of tokens. As used
herein, a "token" may be or represent any physical or virtual thing of
value that can be counted or quantified. For example, a token may be or
represent one or more units of cash or credit. Or, a token may be or
represent one or more points that are exchangeable for things ofvalue.
According to one embodiment of the present invention, one token may be the
equivalent of one cent (1/100 of a dollar). According to another
embodiment, one token may be or represent one value point that may be used
to exchange for music downloads, cell phone ringtones, or for other online
or in-store purchases. According to yet another embodiment, one token may
represent one unit of a game score in an online video game or a virtual
society. According to still another embodiment, one token may be or can be
exchanged for one or more units of mobile telephone airtime or
long-distance telephone minutes. [0039] The players may purchase tokens
with their initial deposits. They may set up electronic fund transfers
and/or automatic credit card payments to refill their accounts with tokens.
A player's account may be replenished automatically as soon as its balance
falls below a preset lower limit. Apart from winning or purchasing refills,
the players may alternatively or additionally obtain tokens through
bartering or by engaging in certain activities. For example, a player may
exchange credit card cash-back bonus points for tokens. The player may also
take part in online surveys, view online advertisements, or increase
activity level at social networking or blogger websites to earn tokens.
[0040] The number of tokens designated for each lottery drawing should
typically fall within a certain range. For lottery drawings that take place
on a daily basis, for example, there may be a daily minimum and a daily
maximum for the number of tokens a player can contribute per player ID.
According to one embodiment of the present invention, the daily minimum may
be one token (e.g., one cent or one pence) and the daily maximum may be one
hundred tokens (e.g., one dollar or one pound). The number of tokens that a
player designates for each drawing may be any of a fixed value between and
including the daily minimum and the daily maximum. Alternatively, the
player may configure the daily wager to be a variable amount. To have a
minimal level of participation in the lottery game (thus a more predictable
revenue from thegame), the game system may be configured to prevent players
from lowering their preset daily wager amount for any upcoming drawings.
[0041] For each lottery drawing, a jackpot prize may be formed, in step
110, from two sources: (a) tokens contributed by players who participate in
that drawing, and (b) tokens carried over from one or more previous
drawings, if available. Tokens from the two sources may be pooled together
into one jackpot. The jackpot (or a portion thereof) may account for a
maximum payable amount for a winner of that lottery drawing. [0042] In step
112, a random drawing from the player IDs may be conducted to select at
least one winner. Note that the word "random" does not require randomness
in the most rigorous statistical sense as such randomness is difficult to
achieve. Instead, the word "random" implies a fair drawing process that
does not appear to favor any one player more than any other player. The
random (fair) drawing from the player IDs may be achieved in a number of
computational methods as are well known in the gaming industry. According
to some embodiments of the present invention, a single winner may be
selected for each lottery drawing. According to some alternative
embodiments, two or more winners may be selected for each drawing and they
may share a prize fund on equal footings or according to an award
hierarchy. [0043] Then, in step 114, a proportional value may be calculated
based on the number of tokens the selected winner(s) contributed versus the
maximum number allowed per player ID. Assuming there is only one selected
winner, the proportional value (F) may be calculated by dividing the number
of tokens the winner contributed () with the maximum number a player is
allowed to contribute (M) to that individual lottery drawing. That is - F =
- MIf there are multiple winners, the proportional value may be calculated
for each winner. For 



example, if a selected winner contributed the maximum number of tokens for
that lottery drawing, the proportional value for that winner would be one
(1) or 100%. If the selected winner contributed half of the maximum number
of tokens allowed, the proportional value would be 1 or 50%. The
proportional value calculated in this step may be represented with either a
fraction or a percentage. [0044] In step 116, a fraction of the jackpot (or
maximum payable prize) may be provided to the selected winner(s) according
to the proportional value calculated in step 114 above. That is, whatever
the full prize amount (P) a winner might have been entitled to had he or
she contributed the maximum number of tokens (M), the actual payout amount
(p) may be reduced to a fraction of that full prize amount in proportion to
the number of tokens contributed () . That is - M [0045] The same
proportional payout rule applies to single-winner as well as multiplewinner
scenarios. The actual payout may be made by depositing tokens into a
winner's account in the game system. Alternatively, the winner may receive
the prize in the form of cash, points, airtime or long-distance minutes,
other things of value, or a combination thereof. Other payout arrangements
are also possible. [0046] In step 118, the remainder of the jackpot prize
may be rolled over to a next drawing. Unless one or more selected winners
happen to have wagered the maximum number of tokens and therefore won the
entire jackpot, there would always be some remaining jackpot to add to the
jackpot of the next drawing. In addition, the enrollment rule ensures
continuous participation in the ongoing lottery drawings. As a result, the
jackpot may quickly snowball into a large amount, further increasing
players' interest in the game.[0047] For business advantages, it may be
preferable to set the maximum number of tokens that each player ID can
contribute to each drawing at a relatively low value. For example, if the
daily maximum that can be entered for a daily drawing is one dollar, a
player can contribute as little as one cent but never more than one dollar.
The player will not feel any significant financial impact or burden to
continue playing the lottery game for many drawing days. By wagering the
equivalent of pocket change on a daily basis, the player may still enjoy a
decent chance of winning a substantial amount of money. [0048] FIG. 2
illustrates the flow of tokens from the perspective of a lottery game
operator in accordance with one embodiment of the present invention. For
ease of illustration, it will be assumed that lottery drawings in the
lottery game occur on a daily basis. On each drawing day, a pie chart 202
represents a jackpot prize and sources thereof, whereas a pie chart 204
represents the same jackpot prize (but shown separately for clarity) and
disbursement therefrom. The pie chart 202 indicates that a first portion of
the present drawing day's jackpot include tokens carried over from one or
more previous drawing days. The pie chart 202 also indicates that second
portion of the jackpot include tokens contributed by individual players for
the current drawing. The pie chart 204 indicates that at least a fraction
of the jackpot prize may be paid out to a winner of the day. Assuming there
is a single winner and that player contributed 40 tokens out of the maximum
100 allowed, 40% of the jackpot prize may be paid out to the winner. In
that case, the remaining 60% of the jackpot may be rolled over to a next
drawing day. [0049] FIG. 3 illustrates the flow of tokens from the
perspective of a player in a lottery game in accordance with one embodiment
of the present invention. The exemplary player, Player K, may be committed
to participate in N lottery drawings occurring on N consecutive days,
wherein N is an integer greater than one. The bucket of dollar-sign tokens
represents anaccount balance for Player K. Player K may have started with a
"full bucket" of tokens that were purchased upon enrollment. As described
earlier, Player K may designate one or more tokens to be contributed to
each daily drawing. The number of tokens designated may be constant or may
vary day-to-day. As drawing days go by, unless Player K wins in one or more
lottery drawings, Player K's account may be slowly depleted and may have to
be replenished. If Player K happens to be picked as a winner in one of the
drawings, the proportional payout from that drawing may also replenish
Player K's account to some extent. [0050] According to one embodiment of
the present invention, Player K may also enjoy another source of tokens -
referral rewards. In order to encourage Player K to refer additional
players to join the lottery game, Player K may be awarded a number of
tokens for each new player brought into the game. The referral rewards may
be simply deposited into Player K's account. Alternatively, the referral
rewards may be automatically entered into daily drawings on behalf of
Player K and in addition to Player K's own contribution to the daily
drawings. For example, for each new player that Player K received, one or
more tokens may be added to Player K's daily wager amount. These additional
tokens may be awarded to Player K as long as the newly referred player
remains an active participant in the lottery drawings. Furthermore, the
amount of referral rewards may be linked to activity level of the new
player referred. [0051] FIG. 4 is a block diagram illustrating an exemplary
system 400 for facilitating lottery-style games in accordance with one
embodiment of the present invention. [0052] The system 400 may be or
include a computer system. This embodiment of the present invention may be
described in the general context of computer-executable instructions, such
as program modules, being executed by a computer. Generally, program
modules include routines, programs, objects, components, data structures,
etc. that perform particular tasks or implement particular abstract data
types. A series of programmable instructions may be storedin a
computer-readable medium performing the lottery-style gaming functions
disclosed herein and to achieve technical effects in accordance with the
disclosure. More exemplary software and data-storage modules will be
described below in connection with FIG. 5. [0053] The lottery-style games
described herein may be entered into and/or played at one or more game
terminals or kiosks on or near the premises of a casino, a department
store, a shopping mall, or other suitable commercial sites. For example,
potential participants in a lottery-style game might be limited by laws
which prohibit online wagering with payment cards. It may be beneficial for
those participants to visit, or have someone else visit on their 



behalf, a commercial outlet with above-mentioned game terminals or kiosks
where they can lawfully register and/or play the lottery- style games. Once
a player has registered and funded his/her membership, he/she may continue
monitoring the daily progress of the game via Internet or other
communication means. As needed, the player may occasionally re-visit the
game terminals or kiosks to re-fill accounts associated with his/her player
IDs. [0054] Those skilled in the art will appreciate that the invention may
be practiced with various computer system configurations, including
hand-held wireless devices such as mobile phones or personal digital
assistants (PDAs), multiprocessor systems, microprocessor-based or
programmable consumer electronics, minicomputers, mainframe computers, and
the like. The invention may also be practiced in distributed computing
environments where tasks are performed by remote processing devices that
are linked through a communications network. In a distributed computing
environment, program modules may be located in both local and remote
computer storage media including memory storage devices. [0055] The
computer system may include a general purpose computing device in the form
of a computer including a processing unit, a system memory, and a system
bus that couples various system components including the system memory to
the processing unit.[0056] Computers typically include a variety of
computer readable media that can form part of the system memory and be read
by the processing unit. By way of example, and not limitation, computer
readable media may comprise computer storage media and communication media.
The system memory may include computer storage media in the form of
volatile and/or nonvolatile memory such as read only memory (ROM) and
random access memory (RAM). A basic input/output system (BIOS), containing
the basic routines that help to transfer information between elements, such
as during start-up, is typically stored in ROM. RAM typically contains data
and/or program modules that are immediately accessible to and/or presently
being operated on by processing unit. The data or program modules may
include an operating system, application programs, other program modules,
and program data. The operating system may be or include a variety of
operating systems such as Microsoft Windows(r) operating system, the Unix
operating system, the Linux operating system, the Xenix operating system,
the IBM AIX(tm) operating system, the Hewlett Packard UX(tm) operating
system, the Novell Netware(tm) operating system, the Sun Microsystems
Solaris(tm) operating system, the OS/2(tm) operating system, the BeOS(tm)
operating system, the Macintosh(tm)(r) operating system, the Apache(tm)
operating system, an OpenStep(tm) operating system or another operating
system of platform. [0057] At a minimum, the memory includes at least one
set of instructions that is either permanently or temporarily stored. The
processor executes the instructions that are stored in order to process
data. The set of instructions may include various instructions that perform
a particular task or tasks, such as those shown in the appended flowcharts.
Such a set of instructions for performing a particular task may be
characterized as a program, software program, software, engine, module,
component, mechanism, or tool. The system 400 may include a plurality of
software processing modules stored in a memory as described above
andexecuted on a processor in the manner described herein. The program
modules may be in the form of any suitable programming language, which is
converted to machine language or object code to allow the processor or
processors to read the instructions. That is, written lines of programming
code or source code, in a particular programming language, may be converted
to machine language using a compiler, assembler, or interpreter. The
machine language may be binary coded machine instructions specific to a
particular computer. [0058] Any suitable programming language may be used
in accordance with the various embodiments of the invention.
Illustratively, the programming language used may include assembly
language, Ada, APL, Basic, C, C++, COBOL, dBase, Forth, FORTRAN, Java,
Modula-2, Pascal, Prolog, REXX, and/or JavaScript, for example. Further, it
is not necessary that a single type of instruction or programming language
be utilized in conjunction with the operation of the system and method of
the invention. Rather, any number of different programming languages may be
utilized as is necessary or desirable. [0059] Also, the instructions and/or
data used in the practice of the invention may utilize any compression or
encryption technique or algorithm, as may be desired. An encryption module
might be used to encrypt data. Further, files or other data may be
decrypted using a suitable decryption module. [0060] The computing
environment may also include other removable/non-removable,
volatile/nonvolatile computer storage media. For example, a hard disk drive
may read or write to non-removable, nonvolatile magnetic media. A magnetic
disk drive may read from or writes to a removable, nonvolatile magnetic
disk, and an optical disk drive may read from or write to a removable,
nonvolatile optical disk such as a CD-ROM or other optical media. Other
removable/non-removable, volatile/nonvolatile computer storage media that
can be used in the exemplary operating environment include, but are not
limited to, magnetic tape cassettes, flashmemory cards, digital versatile
disks, digital video tape, solid state RAM, solid state ROM, and the like.
The storage media are typically connected to the system bus through a
removable or non-removable memory interface. [0061] The processing unit
that executes commands and instructions may be a general purpose computer,
but may utilize any of a wide variety of other technologies including a
special purpose computer, a microcomputer, mini-computer, mainframe
computer, programmed micro-processor, micro-controller, peripheral
integrated circuit element, a CSIC (Customer Specific Integrated Circuit),
ASIC (Application Specific Integrated Circuit), a logic circuit, a digital
signal processor, a programmable logic device such as an FPGA (Field
Programmable Gate Array), PLD (Programmable Logic Device), PLA
(Programmable Logic Array), RFID integrated circuits, smart chip, or any
other device or arrangement of devices that is capable of implementing the
steps of the processes of the invention. [0062] It should be appreciated
that the processors and/or memories of the computer system need not be
physically in the same location. Each of the processors and each of the
memories used by the computer system may be in geographically distinct
locations and be connected so 



as to communicate with each other in any suitable manner. Additionally, it
is appreciated that each of the processor and/or memory may be composed of
different physical pieces of equipment. [0063] A user may enter commands
and information into the computer through a user interface that includes
input devices such as a keyboard and pointing device, commonly referred to
as a mouse, trackball or touch pad. Other input devices may include a
microphone, joystick, game pad, satellite dish, scanner, voice recognition
device, keyboard, touch screen, toggle switch, pushbutton, or the like.
These and other input devices are often connected to the processing unit
through a user input interface that is coupled to the system bus, but may
beconnected by other interface and bus structures, such as a parallel port,
game port or a universal serial bus (USB). [0064] One or more monitors or
display devices may also be connected to the system bus via an interface.
In addition to display devices, computers may also include other peripheral
output devices, which may be connected through an output peripheral
interface. The computers implementing the invention may operate in a
networked environment using logical connections to one or more remote
computers, the remote computers typically including many or all of the
elements described above. [0065] Various networks may be implemented in
accordance with embodiments of the invention, including a wired or wireless
local area network (LAN) and a wide area network (WAN), wireless personal
area network (PAN) and other types of networks. When used in a LAN
networking environment, computers may be connected to the LAN through a
network interface or adapter. When used in a WAN networking environment,
computers typically include a modem or other communication mechanism.
Modems may be internal or external, and may be connected to the system bus
via the user-input interface, or other appropriate mechanism. Computers may
be connected over the Internet, an Intranet, Extranet, Ethernet, or any
other system that provides communications. Some suitable communications
protocols may include TCP/IP, UDP, or OSI for example. For wireless
communications, communications protocols may include Bluetooth, Zigbee,
IrDa or other suitable protocol. Furthermore, components of the system may
communicate through a combination of wired or wireless paths. [0066]
Although many other internal components of the computer are not shown,
those of ordinary skill in the art will appreciate that such components and
the interconnections are well known. Accordingly, additional details
concerning the internal construction of the computer need not be disclosed
in connection with the present invention.[0067] More specifically, the
system 400 may comprise at least one gaming server 402 coupled to one or
more databases 404 and/or other data sources. The gaming server 402 may run
a plurality of software modules to facilitate lottery- style games in
accordance with embodiments of the present invention. The database(s) 404
may hold data records related to players and lottery drawings. One
additional data source may be a bank or payment provider (406) that
performs payment and/or credit services for the lottery game operator and
players. Via a network 401, the players may communicate, locally or
remotely, with the gaming server 402 in order to enroll in the lottery
game, participate in drawings, and manage player accounts. The players may
employ a variety of computing devices 408 such as personal computers,
mobile computers, personal digital assistants or handheld devices for
communication with the gaming server 402. [0068] FIG. 5 is a block diagram
illustrating exemplary software and data-storage modules for facilitating
lottery-style games in accordance with one embodiment of the present
invention. The exemplary modules may include a user interface module 502,
an enrollment module 504, an accounting module 506, a game execution module
508, an administration/service module 510, a player data module 512, and a
game data module 514. These software modules may be programmed or
configured to communicate with one another or with the data-storage
modules. [0069] The user interface module 502 may provide computer and/or
Internet access for players and game operators/administrators to
communicate with the other software modules. The enrollment module 504 may
perform functions related to registering new players, such as verifying
player information, assigning player IDs, and creating player records. The
accounting module 506 may be responsible for managing player accounts and
handling debit and credit transactions against the player accounts,
including daily wagering and winner payouts. The game execution modules may
perform functions such as scheduling andconducting lottery drawings,
generating and publishing drawing results, and calculating proportional
values and payout amounts. The administration/service module 510 may
facilitate administrative and customer service tasks to be performed by an
operator or personnel of the lottery game system. [0070] The player data
module 512 may contain and manage data records related to each player, such
as player ID, personal information, wager preferences, account history, and
so on. The game data module 514 may contain and manage data records related
to the lottery drawings, such as drawing results, winner IDs, jackpot
payouts, and roller amounts. [0071] As variations of and/or improvement
upon the above-described lottery-style games, other embodiments of the
present invention may offer similar, membership-based games in connection
with virtual and/or real maps. This type of lottery-style games may be
referred to and are intended to be marketed or promoted as GeoSweep games.
In a typical GeoSweep game, a grid pattern may be overlaid over a map
dividing a land into grid units. A player may enroll in the game by taking
virtual land ownership of one or more grid units and becoming committed to
participate in a series of scheduled lottery drawings. The player may
participate in a drawing by contributing tokens of value on behalf of at
least one grid unit the player owns. During any of those drawings, if a
grid unit owned by the player is selected as a (first-prize) winner, that
player may receive a full or proportional prize amount. Additional winners
in that drawing may be selected to win lesser amounts than the first-prize
winner. Those additional winners are selected and their payout amounts are
determined based on map positions of the additional winners with respect to
the first-prize winner. [0072] FIG. 6 shows a grid map for an exemplary
GeoSweep game in accordance with one 



embodiment of the present invention. The game may be referred to as
"GeoSweep Texas," wherein a map of the State of Texas is overlaid with a
grid 602. Each grid unit 604 may be arectangle or a square of the same or
similar size. In general, a grid unit can take any other shape, such as
triangle, hexagon (honeycomb) or other polygon. In some GeoSweep games, the
grid units can have different shapes and/or sizes without substantially
affecting the operation of the games. As a result, the grid 602 may divide
up land of Texas into a plurality of small parcels with well defined
boundaries. Each of the parcels (or grid units 604) may be uniquely
identified. [0073] To participate in the GeoSweep Texas game, a player may
be required to register to become a member. During registration, the player
may pick one or more of available parcels to become a virtual owner
thereof. There may or may not be an upfront cost for "owning" a parcel.
Both sole and shared ownership may be possible for a parcel. In some
instances, it might be beneficial to hold an auction among multiple
interested players to determine which player gets a popular parcel. In
addition, the player may make a commitment to participate in a plurality of
scheduled lottery-style drawings involving the one or more parcels. The
plurality of scheduled lottery-style drawings may take place periodically,
such as once or more times a day, every other day or every few days, or a
number of times per week or month. In each drawing, each participating
parcel may be required to contribute a predetermined number of tokens to a
prize pool or jackpot. The predetermined number may be a fixed one set by
the game operator or administrator, or, alternatively, a variable one to be
designated by each individual owner of the participating parcels. In any
case, upon registration, each player may be required to fund his or her
commitment to participate in drawings by depositing or pledging some amount
of money. [0074] At each drawing, one or more parcels or grid units 604 may
be randomly selected as sole winner(s) or first-prize winner(s). For ease
of explanation, it is assumed hereinafter that each drawing selects a
single grid unit as a sole winner or a first-prize winner. In the case of
asole winner, an entire amount of jackpot or a calculated fraction thereof
may be awarded to the owner of that winning grid unit. More typically, in
addition to a first-prize winner, one or more winners of lesser amounts may
be determined based on their relative map positions with respect to the
first-prize winner. According to some embodiments, the drawing may be
limited to parcels that are already owned or claimed by participating
players, thereby ensuring at least one player will be entitled to a prize
as described in more detail below. According to some embodiments of the
present invention, the parcels or grid units may each have the same chance
of being drawn as a first-prize winner. According to other embodiments, the
parcels or grid units may have varying chances of being picked as a winner.
For example, when a parcel costs more to own than others, it might enjoy a
better chance of winning. [0075] The prizes in each drawing may comprise
tokens of value which have been contributed to that drawing by
participating parcels. The prizes may also comprise rollover prizes from a
previous drawing. In addition or as an alternative, the prizes may comprise
other things of value. For example, a marketing partnership may be formed
between the game operator and other business entities. In return for
promotional or advertising activities on the GeoSweep game platform, the
business partners may contribute products and services to be awarded as
prizes. If justified by the cost or return on investment, an actual piece
of land or other real property may be awarded to a first-prize winner or a
sole jackpot winner. [0076] FIGs. 7A-B illustrate an exemplary payout
structure for the GeoSweep Texas game described above. [0077] FIG. 7A shows
one grid unit that has been selected as a first-prize winner. That
firstprize winning grid unit has eight neighboring grid units among which
six are owned by participating players while the other two (702 and 704)
are not owned by any player. Gridunits 706, 708 and 710, which are owned by
some players, do not share any common boundary with the grid unit selected
for the first prize. [0078] Referring to FIG. 7B, the first-prize winning
grid unit may be allocated a prize amount that equals 20% of the jackpot
available for that drawing. The eight grid units which happen to be the
winner' s neighbors may each be allocated 10% of the jackpot. Thus, were
all eight grid units of the winner's neighbors owned by participating
players, the entire jackpot would have been disbursed among owners of the
nine parcels (i.e., 1x20% + 8x10% = 100%). However, since two of the
winner's neighbors (702 and 704) are not occupied or owned by any player,
the two 10% shares (i.e., 20% of jackpot) that would have been allocated to
owners of grid units 702 and 704 may now be deemed not won by anyone and
can be rolled over to the next drawing. The grid units 706, 708 and 710,
which are further away from the first-prize winning grid unit than the
winner's neighbors, do not win anything in this round of drawing. [0079]
According to one embodiment of the present invention, the GeoSweep game may
include mechanisms to encourage player referrals. For example, in a
GeoSweep Texas game where Texas is divided into 20 million parcels, a
player owning 20 parcels may be gifted an additional unit for every new
player that he or she refers. Each parcel has an equal chance of winning
the first prize. Thus, the effect of the referral reward may be somewhat
different from that in a proportional lottery- style game described
earlier. In a lottery- style game, the referral reward has the effect of
increasing the proportion of the prize that a referring player would win.
Here, in a GeoSweep game, the referral reward has the effect of increasing
the chance of winning. [0080] According to another embodiment of the
present invention, the GeoSweep game may also have a proportional lottery
aspect to it. In that case, at or shortly after registration, a player in
the GeoSweep Texas game may specify how many tokens to be entered for
drawings onbehalf of a parcel the player owns. The number of tokens entered
for each drawing and on behalf of each parcel may be within a predetermined
range, for example, between 1 and 100 inclusive. In a drawing, if a parcel
is selected as a first-prize winner, then a proportional value may be
calculated based on the number of tokens that have been entered on behalf
of that parcel. For instance, if 100 is the maximum number of tokens that
can be entered for each parcel and 45 tokens are actually entered on behalf
of the first-prize winning parcel, then the proportional value is
calculated to be 45% (i.e., 45/100). Next, that proportional value may be 



applied to whatever payout structure is applicable, such that the owner of
the first-prize winning parcel will only be awarded a fraction (e.g., 45%)
of the full first-prize amount. According to some embodiments, owners of
the winner's neighboring parcels may be subject to the same proportional
value applied to the first-prize winner. Alternatively, according to some
other embodiments, the payout to a winner's neighboring parcel may be
subject to a different proportional value calculated based on the number of
tokens contributed on behalf of that particular parcel. Therefore, the
above-described map-based payout structure may be used to determine full
prize amounts for the winner's neighbors, whereupon such full prize amounts
may be reduced according to the individual proportional values calculated
for each of those parcels. [0081] It should be appreciated that the above
description of the GeoSweep Texas game is exemplary only. Numerous
variations or modifications may be applied to that exemplary game, such as
payout structure, grid geometry, and map subject. [0082] FIG. 8 illustrates
an alternative payout structure in an exemplary GeoSweep(tm) game in
accordance with one embodiment of the present invention. In a grid with
rectangular or square shaped units, cell D-6 may be selected as a
first-prize winner during a drawing. Then, four closest neighbors of cell
D-6 (i.e., D-5, D-7, C-6, and E-6), each of which shares one sidewith cell
D-6, may become entitled to second prizes. Four other neighbors of cell D-6
(i.e., C- 5, C-7, E-5, and E-7), each of which shares only one node with
cell D-6, may be entitled to third prizes. The third prizes may be of a
lesser amount than the second prizes, and the second prizes of a lesser
amount than the first prize. For example, the third prizes may each be 5%
of a jackpot amount, the second prizes may each be 10% of the jackpot
amount, and the first prize may be 40% of the jackpot amount. According to
another embodiment, the first prize may be 60% of the jackpot, the second
prizes may share 30% (i.e., 7.5% each), and the third prizes may share the
remaining 10% (i.e., 2.5% each). [0083] FIG. 9 illustrates another
alternative payout structure in an exemplary GeoSweep game in accordance
with one embodiment of the present invention. In this embodiment, cell D-6
is again selected as a single first-prize winner. The eight neighbors of
cell D-6 may become winners of second prizes. Further away from cell D-6,
the sixteen next closest neighbors of cell D-6 may be winners of third
prizes. For example, the first prize may be 68% of a jackpot, the second
prizes may share 16% of the jackpot (i.e., 2% each), and the third prizes
may share 16% of the jackpot (i.e., 1% each). According to other
embodiments, additional "rings" of neighbors may be included as winners of
even lesser prizes. [0084] According to some embodiments of the present
invention, two or more grid units may be selected as first-prize winners. A
set of rules may be established to determine which other grid units qualify
as second-prize winners, third-prize winners, and so on. For example, grid
units which are immediate neighbors of the selected first-prize winners may
win second prizes. Then, if the first-prize winning grid units are far
apart from one another, there may be multiple pockets or clusters of prize
winners, each pocket or cluster being centered around one firstprize
winner.[0085] FIG. 10 illustrates an alternative method of establishing a
grid or land boundaries in an exemplary GeoSweep game in accordance with
one embodiment of the present invention. In this version of the GeoSweep
Texas game, rather than overlaying a uniform grid over the Texas map,
actual boundaries among the Texas counties may help define grid units of
various sizes and shapes. Alternatively, actual land boundaries may define
grid units for the GeoSweep game, such that the GeoSweep grid units
correspond to actual land parcels. According to one embodiment, every grid
unit (e.g., county or smaller parcels) may still cost exactly the same to
"own" and/or have the same chance of being selected as a winner. According
to another embodiment, the grid units or counties may cost differently
and/or have varying chances of winning based on size and popularity of each
county or parcel. In some embodiments, game parameters associated with a
parcel on the GeoSweep map may be correlated to or associated with the
conditions, market value, and popularity of the corresponding piece of land
in the real world. [0086] Since the grid units are irregularly shaped and
in a non-uniform grid, different grid units may have different number of
neighbors. For example, County A has eight neighboring counties, County B
has five, and County C has only one. Depending on which grid unit is
selected as a first-prize winner, there may be at least one but up to eight
immediate neighbors who may be entitled to a second prize. One solution is
to designate a fixed percentage of the jackpot that each second-prize
winner is entitled to. For example, if each second-prize winner takes 2% of
the jackpot, then 9 neighbors of the first-prize winner will share 18% of
the jackpot while 2 neighbors (if there are only two) will only take 4% of
the jackpot. Alternatively, a fixed percentage of the jackpot may be shared
among the second-prize winners regardless of how many second-prize winners
there may be. In that case, if a first-prize winner has only one neighbor,
such as the case of County C, that single neighbor will be the sole
second-prizewinner taking the entire amount that has been allocated to
second prizes. If the first-prize winner has eight neighbors, such as the
case of County A, the eight neighbors will each take 1/8 of the entire
amount that has been allocated to second prizes. [0087] Many variations of
prize- sharing schemes may be implemented for GeoSweep and/or proportional
lottery- style games. In one embodiment, players that were introduced to
the game by an existing player may share some of their winnings with that
original (referring) player. In a further embodiment, groups of players may
form prize-sharing clusters or syndicates. [0088] Although a map of the
State of Texas is used above as an example, it should be appreciated that
maps of other types of geographic regions (e.g., township, city, county,
country, ocean, island, and continent) may also be appropriate in GeoSweep
games in accordance with embodiments of the present invention. For example,
there may be GeoSweep USA, GeoSweep Europe, GeoSweep London, GeoSweep
Hawaii, and so forth. In fact, a GeoSweep game may be established for a
tourist destination and help promote tourism by offering prizes related to
that destination or portions thereof. For example, a GeoSweep Alaska game
may offer free roundtrip airline tickets as or in addition to a first
prize. The game may 



also offer free hotel accommodation in hotels that happen to be located
within a winning grid unit. Since the GeoSweep games are map-based and/or
location- specific, promotional opportunities and variations are almost
endless, as will be appreciated by those of ordinary skill in the art of
advertising and marketing. [0089] FIG. 11 illustrates part of a New York
City map to be used in an exemplary game which may be referred to as
"GeoSweep Big Apple." As shown, the actual streets and avenues in mid-town
Manhattan may serve to define grid units for the GeoSweep game. Local
residents, business entities, and/or tourists may be encouraged to
participate in this game. Each potential group of players may be offered
different incentives. A local resident may beinterested in virtual
ownership of a street block that he or she actually lives on, and
participation in the GeoSweep game may also be a social networking
opportunity with other community members. A local business might be
interested in sponsoring promotions and placing its name on the GeoSweep
map. In fact, the GeoSweep map may be an online, interactive map with
promotional and informational features. A tourist may also be interested in
the game for various reasons, such as to get familiar with the area and to
win travel-related prizes offered by local businesses. [0090] While the
foregoing description includes many details and specificities, it is to be
understood that these have been included for purposes of explanation only,
and are not to be interpreted as limitations of the present invention. It
will be apparent to those skilled in the art that other modifications to
the embodiments described above can be made without departing from the
spirit and scope of the invention. Accordingly, such modifications are
considered within the scope of the invention as intended to be encompassed
by the following claims and their legal equivalents.CLAIMS 1. A
computer-implemented method for lottery-style games, the method comprising:
establishing an online game that is scheduled to have lottery drawings on a
number of drawing days, each lottery drawing to take place on one drawing
day; accepting enrollment of a plurality of players in the online game,
each player being assigned at least one unique identifier and being
committed to participate in a plurality of the lottery drawings; receiving,
from each player, a designated number of tokens to be entered for each of
the at least one unique identifier in each of the plurality of the lottery
drawings said player is committed to participate in, each designated number
being at least one and up to a predetermined maximum; and executing the
online game by doing the following on each drawing day: pooling tokens
entered for said drawing by players participating on said drawing day,
together with tokens carried over from one or more previous drawing days,
if any, to form a jackpot for said drawing day, conducting a drawing, from
unique identifiers of the players participating on said drawing day, to
select one winner, calculating a proportional value based on: (a) the
designated number of tokens the selected winner has entered for said
drawing, and (b) the predetermined maximum, and providing a fraction of the
jackpot to the selected winner based on the calculated proportional value.
2. The method according to claim 1, further comprising: rolling a remainder
of the jackpot over to a next drawing day.3. The method according to claim
1, wherein the players participating on said drawing day are not issued
paper tickets. 4. The method according to claim 1, further comprising:
rewarding an existing player for an referral of a new player who enrolls in
the online game. 5. The method according to claim 4, wherein the existing
player is awarded one or more tokens for every drawing day on which the new
player participates in a lottery drawing. 6. The method according to claim
5, wherein the one or more awarded tokens are automatically entered into
the lottery drawing on behalf of the existing player. 7. The method
according to claim 1, wherein the drawing days are consecutive calendar
days, consecutive business days, or selected days of each week. 8. The
method according to claim 1, wherein each player is committed to
participate in the lottery drawings for at least a predetermined period of
time. 9. The method according to claim 1, wherein each token represents a
unit of value that is selected from a group consisting of: one or more
units of cash, one or more units of credit, and one or more points that are
exchangeable for things of value. 10. The method according to claim 1,
wherein each player enrolls in the online game by funding at least
partially the player's commitment of participating in the plurality of the
lottery drawings. 11. A system for lottery-style games, the system
comprising: a processor; at least one storage device coupled to the
processor; a user interface coupled to the processor via one or more
communication networks;wherein the processor is adapted to communicate with
the at least one storage device and the user interface to execute
instructions to perform the following tasks: establishing an online game
that is scheduled to have lottery drawings on a number of drawing days,
each lottery drawing to take place on one drawing day; accepting enrollment
of a plurality of players in the online game, each player being assigned at
least one unique identifier and being committed to participate in a
plurality of the lottery drawings; receiving, from each player, a
designated number of tokens to be entered for each of the at least one
unique identifier in each of the plurality of the lottery drawings said
player is committed to participate in, each designated number being at
least one 



and up to a predetermined maximum; and executing the online game by doing
the following on each drawing day: pooling tokens entered for said drawing
by players participating on said drawing day, together with tokens carried
over from one or more previous drawing days, if any, to form a jackpot for
said drawing day, conducting a drawing, from unique identifiers of the
players participating on said drawing day, to select one winner,
calculating a proportional value based on: (a) the designated number of
tokens the selected winner has entered for said drawing, and (b) the
predetermined maximum, and providing a fraction of the jackpot to the
selected winner based on the calculated proportional value.12. A
computer-implemented method for lottery-style games, the method comprising:
establishing a game that is scheduled to have a number of lottery drawings;
accepting enrollment of a plurality of players in the game, each player
being assigned at least one unique identifier and being committed to
participate in a plurality of the lottery drawings by contributing tokens
of value; receiving, from each player, a designated number of tokens to be
entered for each of the at least one unique identifier contributes in each
of the plurality of the lottery drawings said player is committed to
participate in, each designated number being at least one and up to a
predetermined maximum; and executing the game by doing the following for
each lottery drawing: pooling tokens which are contributed to said lottery
drawing by players participating in said lottery drawing, together with
tokens carried over from one or more previous lottery drawings, if any, to
form a jackpot for said lottery drawing, conducting a drawing, from unique
identifiers of the players participating in said lottery drawing, to select
at least one winner, calculating a proportional value based on: (a) the
number of tokens contributed by the selected at least one winner to said
lottery drawing, and (b) the predetermined maximum, and providing a
fraction of the jackpot to the selected at least one winner based on the
calculated proportional value.13. The method according to claim 12, wherein
the number of lottery drawings in the game are scheduled according to a
frequency selected from a group consisting of: every hour; a number of
times every day; everyday; every business day; a number of times every
week; a number of times every month; and a number of times every year. 14.
The method according to claim 12, wherein the game is implemented online
via a website. 15. The method according to claim 12, wherein the game is
implemented online in connection with a social networking website. 16. The
method according to claim 12, wherein the game is implemented in connection
with a virtual reality game. 17. The method according to claim 12, wherein
at least a portion of the game is implemented in an offline environment.
18. The method according to claim 12, wherein each player makes commitment
to participate in the plurality of the lottery drawings by depositing a
predetermined amount of money. 19. The method according to claim 18,
wherein the predetermined amount of money is worth at least a portion of a
total number of tokens said each player designates to contribute to the
plurality of the lottery drawings.20. A computer-implemented method for
lottery-style games, the method comprising: establishing a map-based game
that is scheduled to have a number of lottery drawings associated with a
plurality of grid units on a map; accepting enrollment of a plurality of
players in the map-based game, each player being associated with at least
one grid unit on the map and being committed to participate in a plurality
of the lottery drawings by contributing tokens of value; receiving, from
each player, a designated number of tokens to be contributed, on behalf of
each of the at least one grid unit, to each of the plurality of the lottery
drawings said player is committed to participate in; and executing the
map-based game by doing the following for each lottery drawing: pooling
tokens which are contributed to said lottery drawing on behalf of grid
units participating in said lottery drawing, together with tokens carried
over from one or more previous lottery drawings, if any, to form a jackpot
for said lottery drawing, and conducting a drawing, from said grid units
participating in said lottery drawing, to select at least one first grid
unit to win a first prize. 21. The method according to claim 20, wherein
each player has virtual ownership of the at least one grid unit on the map.
22. The method according to claim 20, further comprising: selecting one or
more second grid units to win lesser prizes, the selection being based on
relative map positions of the one or more second grid units with respect to
the at least one first grid unit. 23. The method according to claim 22,
wherein the one or more second grid units comprise grid units that are
neighbors of the at least one first grid unit.24. The method according to
claim 20, wherein the designated number of tokens contributed, on behalf of
each of the at least one grid unit is at least one and up to a 



predetermined maximum, and the method further comprising, in each lottery
drawing: calculating, for each of the at least one first grid unit and the
one or more second grid units, a proportional value based on: (a) the
number of tokens contributed on behalf of said grid unit to said lottery
drawing, and (b) the predetermined maximum, and providing a fraction of the
jackpot to the selected at least one winner based on the calculated
proportional value. 25. The method according to claim 20, wherein the
plurality of grid units are of a same size and shape. 26. The method
according to claim 20, wherein at least one of the plurality of grid units
is of a size or shape that is different from at least another grid unit.
27. The method according to claim 20, wherein the plurality of grid units
have equal chance of being selected as a winner. 28. The method according
to claim 20, wherein at least one of the plurality of grid units has a
chance of winning that is different from at least another grid unit. 29.
The method according to claim 20, further comprising: rewarding an existing
player for an referral of a new player who enrolls in the mapbased game.
30. The method according to claim 29, wherein the existing player is
awarded one or more grid units. 31. The method according to claim 30,
wherein the one or more awarded grid units are automatically entered into
the lottery drawing on behalf of the existing player.32. A system for
lottery-style games, the system comprising: a processor; at least one
storage device coupled to the processor; a user interface coupled to the
processor via one or more communication networks; wherein the processor is
adapted to communicate with the at least one storage device and the user
interface to execute instructions to perform the following tasks:
establishing a map-based game that is scheduled to have a number of lottery
drawings associated with a plurality of grid units on a map; accepting
enrollment of a plurality of players in the map-based game, each player
being associated with at least one grid unit on the map and being committed
to participate in a plurality of the lottery drawings by contributing
tokens of value; receiving, from each player, a designated number of tokens
to be contributed, on behalf of each of the at least one grid unit, to each
of the plurality of the lottery drawings said player is committed to
participate in; and executing the map-based game by doing the following for
each lottery drawing: pooling tokens which are contributed to said lottery
drawing on behalf of grid units participating in said lottery drawing,
together with tokens carried over from one or more previous lottery
drawings, if any, to form a jackpot for said lottery drawing, and
conducting a drawing, from said grid units participating in said lottery
drawing, to select at least one first grid unit to win a first prize. 33.
The system according to claim 32, wherein each player has virtual ownership
of the at least one grid unit on the map.34. The system according to claim
32, being further configured to: select one or more second grid units to
win lesser prizes, the selection being based on relative map positions of
the one or more second grid units with respect to the at least one first
grid unit. 35. The system according to claim 34, wherein the one or more
second grid units comprise grid units that are neighbors of the at least
one first grid unit. 36. The system according to claim 32, wherein the
designated number of tokens contributed, on behalf of each of the at least
one grid unit is at least one and up to a predetermined maximum, and the
system being further configured to, in each lottery drawing: calculate, for
each of the at least one first grid unit and the one or more second grid
units, a proportional value based on: (a) the number of tokens contributed
on behalf of said grid unit to said lottery drawing, and (b) the
predetermined maximum, and provide a fraction of the jackpot to the
selected at least one winner based on the calculated proportional value.
37. The system according to claim 32, wherein the plurality of grid units
are of a same size and shape. 38. The system according to claim 32, wherein
at least one of the plurality of grid units is of a size or shape that is
different from at least another grid unit. 39. The system according to
claim 32, wherein the plurality of grid units have equal chance of being
selected as a winner. 


