
-1- 5,7-DIAMINOPYRAZOLO [4,3-D] PYRIMIDINES USEFUL IN THE TREATMENT OF
HYPERTENSION The present invention relates to a series of novel
5,7-diaminopyrazolo[4,3-o9  pyrimidines, which are cyclic guanylate
monophosphate (cGMP)-specific 5 phosphodiesterase type 5 inhibitors
(hereinafter referred to as PDE-5 inhibitors)  that are useful in the
treatment of hypertension and other disorders, to  processes for their
preparation, intermediates used In their preparation, to  compositions
containing them and the uses of said compounds and  compositions. 10 I)
Hypertension Blood pressure (BP) is defined by a number of haemodynamic
parameters taken  either in isolation or in combination. Systolic
blood-pressure (SBP) is the peak .  arterial pressure attained as the heart
contracts. Diastolic blood pressure is the  15 minimum arterial pressure
attained as the heart relaxes. The difference between the SBP and the DBP is
defined as the pulse pressure (PP).  Hypertension, or elevated BP, has been
defined as a SBP of at least 140mmHg  and/or a DBP of at least 90mmHg. By
this definition, the prevalence of 20 hypertension in developed countries is
about 20% of the adult population, rising  to about 60-70% of those aged 60
or more, although a significant fraction of  these hypertensive subjects
have normal BP when this is measured in a non- clinical setting. Some 60% of
this older hypertensive population have isolated  systolic hypertension
(ISH), i.e. they have an elevated SBP and a normal DBP. 25 Hypertension is
associated with an increased risk of stroke, myocardial  infarction, atrial
fibrillation, heart failure, peripheral vascular disease and renal
impairment (Fagard, RH; Am. J. Geriatric Cardiology 11(1), 23-28, 2002;
Brown,  MJ and Haycock, S; Drugs 59(Suppl 2), 1-12, 2000). 30 The
pathophysiology of hypertension is the subject of continuing debate. While
it is generally agreed that hypertension is the result of an imbalance
between  cardiac output and peripheral vascular resistance, and that most
hypertensive  



subjects have abnormal cardiac output and increased peripheral resistance WO
2004/096810 PCT/1B2004/001133  -2 there is uncertainty which parameter
changes first (Beevers, G et al.; BMJ 322,  912-916, 2001). Despite the
large number of drugs available in various pharmacological 5 categories,
including diuretics, alpha-adrenergic antagonists, beta-a&energic
antagonists, calcium channel blockers, angiotensin converting enzyme (ACE)
inhibitors and angiotensin receptor antagonists, the need for an effective
treatment of hypertension is still not satisfied. 10 ii) PDE-5 inhibitors
Vascular endothelial cells secrete nitric oxide (NO). This acts on vascular
smooth muscle cells and leads to the activation of guanylate cyclase and the
accumulation of cyclic guanosine monophosphate (cGMP). The accumulation  of
cGMP causes the muscles to relax and the blood vessels to dilate. This 15
dilation reduces vascular resistance and so leads to a reduction in blood
pressure. The cGMP is inactivated by hydrolysis to guanosine
5'-monophosphate (GMP)  by a cGMP-specific phosphodiesterase. One important
phosphodiesterase has  20 been identified as Phosphodiesterase type 5
(PDE-5). Inhibitors of PDE-5 decrease the rate of hydrolysis of cGMP and so
potentiate the actions of nitric  oxide. Inhibitors of PDE-5 have been
reported in several chemical classes, including:  25
pyrazolo[4,3-d]pyrimidin-7-ones (e.g. published international patent
applications  WO 93/06104, WO 98/49166, WO 99/54333, WO 00/24745, WO
01/27112 and  WO 01/27113); pyrazolo[3,4-d]pyrimidin-4-ones (e.g. published
international  patent application WO 93/07149); pyrazolo[4,3-d]pyrimidines
(e.g. published  international patent application WO 01/18004);
quinazolin-4-ones (e.g. published 30 international patent application WO
93/12095); pyrido[3,2-d]pyrimidin-4-ones  (e.g. published international
patent application WO 94/05661); purin-6-ones (e.g.  



published international patent application WO 94/00453); hexahydro-
pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-diones (e.g. published
international WO 2004/096810 PCT/IB2004/001433  -3 application WO 95/19978)
and imidazo[5,1-tj[1,2,4]triazin-ones (e.g. published  international
application WO 99124433). Although they have been suggested as agents for
the treatment of related  5 conditions such as angina, PDE-5 inhibitors have
not yet been adopted as  agents for the treatment of hypertension. PDE-5
inhibitors are known for the  treatment of male erectile dysfunction, e.g.
sildenafil, tadalafil and vardenafil.  There remains a demand for new PDE-5
inhibitors, particularly with improved  pharmacokinetic and pharmacodynamic
properties. 10 WO 02/00660 and WO 01/18004 disclose
pyrazolo[4,3-d]pyrimidines with a  PDE-5 inhibiting effect, which can be
used for treating disorders of the  cardiovascular system. 15 According to a
first aspect, the present invention provides compounds of formula  (I)
R~NVR2  N NR3  N N R6~.J  Re R4 (1)  wherein 20 R' is a cyclic group
selected from RA, RB, Rc and RD, each of which is optionally  substituted
with one or more R7 groups; R2 is hydrogen or C1-C2 alkyl; 25 R3 and R4 are
each independently C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl or  C3-C10
cycloalkyl, each of which is optionally substituted with one or more RB  



groups, or RE, which is optionally substituted with one or more R9 groups,
or  hydrogen; WO 2004/096810 PCT/IB2004/001433  -4 or -NR3R4 forms RF, which
is optionally substituted with one or more RT0 groups;  R5 is C1-C6 alkyl,
C1-C6 haloalkyl, C2-C6 alkenyl, C2-C6 alkynyl or C3-C7  cycloalkyl, each of
which is optionally substituted by one or more groups 5 selected from
hydroxy, C1-C6 alkoxy, C1-C6 haloalkoxy, C3-C7 cycloalkyl and C3- C;
cycloalkoxy, or hydrogen; R6, which may be attached at N' or N2, is R6A or
hydrogen; 10 R6A is C1-C6 alkyl, C1-C6 haloalkyl, C2-C6 alkenyl or C2-C6
alkynyl, each of which  is optionally substituted by C1-C6 alkoxy, (C3-C6
cycloalkyl)C1-C6 alkoxy, C1-C6  haloalkoxy or a cyclic group selected from
Rj, RK, RL and R", or R6A is R", C3-C7  cycloalkyl or C3-C7 halocycloalkyl,
each of which is optionally substituted by C1- C6 alkoxy or C1-C6
haloalkoxy; 15 R7 is halo, C1-C6 alkyl, C1-C6 haloalkyl, C2-C6 alkenyl,
C2-C6 alkynyl, C3-C10  cycloalkyl, C3-C1o halocycloalkyl, oxo, phenyl, OR12,
OC(O)R12, NO2, NR12R13,  NRt2C(O)R13, NR12C02R74, C(O)R12, C02R12, CONR12R13
or CN; 20 R8 is halo, phenyl, C1-C6 afkoxyphenyl, OR12, OC(O)R12, NO2,
NR12R13, 12C 13 12 14 12 12 12 13 NR (O)R , NR C02R , C(O)R , C02R , CONK R,
ON, C3-C6 cycloalkyl, 7  RG or R", the last two of which are optionally
substituted with one or more R9 groups;  25 R9 is C1-C6 alkyl, C1-C6
haloalkyl or C02R12; R'() is halo, C3-C10 cycloalkyl, C3-C10 halocycloalkyl,
phenyl, OR12, OC(O)R12,  NO2, NR12R13, NR12C(O)R13, NR12C02R14, C(O)R12,
C02R13, CONR12R'3, CN,  oxo, C1-C6 alkyl or C1-C6 haloalkyl, the last two of
which are optionally 30 substituted by R"; R" is OH, phenyl, NR12R13 or
NR12C02R14; 



WO 2004/096810 PCT/IB2004/001433  -5 R12 and R13 are each independently
hydrogen, CI-C6 alkyl or C1-C6 haloalkyl;  R14 is C1.C6 alkyl or C1-C6
haloalkyl; 5 Ra and Rj are each independently a C3-CIO cycloalkyl or C3-C1o
cycloalkenyl  group, each of which may be either monocyclic or, when there
are an  appropriate number of ring atoms, polycyclic and which may be fused
to either (a) a monocyclic aromatic ring selected from a benzene ring and a
5- or 6-membered heteroaromatic ring containing up to three heteroatoms
selected  10 from nitrogen, oxygen and sulphur, or (b) a 5-, 6- or
7-membered heteroalicyclic ring containing up to three  heteroatoms selected
from nitrogen, oxygen and sulphur; R8 and RK are each independently a phenyl
or naphthyl group, each of which  15 may be fused to (a) a C5-C7 cycloalkyl
or C5-C7 cycloalkenyl ring, (b) a 5-, 6- or 7-membered heteroalicyclic ring
containing up to three  heteroatoms selected from nitrogen, oxygen and
sulphur, or (c) a 5- or 6-membered heteroaromatic ring containing up to
three  20 heteroatoms selected from nitrogen, oxygen and sulphur; Rc, Rr and
R" are each independently a monocyclic or, when there are an  appropriate
number of ring atoms, polycyclic saturated or partly unsaturated ring
system containing between 3 and 10 ring atoms, of which at least one is a 25
heteroatom selected from nitrogen, oxygen and sulphur, which ring may be
fused to a C5-C7 cycloalkyl or C5-C7 cycloalkenyl group or a monocyclic
aromatic  ring selected from a benzene ring and a 5- or 6-membered
heteroaromatic ring  containing up to three heteroatoms selected from
nitrogen, oxygen and sulphur; 30 RD and RM are each independently a 5- or
6-membered heteroaromatic ring  containing up to three heteroatoms
independently selected from nitrogen,  oxygen and sulphur, which ring may
further be fused to WO 2004/096810 PCT/IB2004/001433  



-6 (a) a second 5- or 6-membered heteroaromatic ring containing up to  three
heteroatoms selected from nitrogen, oxygen and sulphur; (b) C5-C7 cycloalkyl
or C5-C7 cycloalkenyl ring; (c) a 5-, 6- or 7-membered heteroalicyclic ring
containing up to three  5 heteroatoms selected from nitrogen, oxygen and
sulphur; or (d) a benzene ring; RE, RF and RG are each independently a
monocyclic or, when there are an  appropriate number of ring atoms,
polycyclic saturated ring system containing  10 between 3 and 10 ring atoms,
of which at least one is a heteroatom selected  from nitrogen, oxygen and
sulphur; and  15 RH is a 5- or 6-membered heteroaromatic ring containing up
to three  heteroatoms independently selected from nitrogen, oxygen and
sulphur; a tautomer thereof or a pharmaceutically acceptable salt, solvate
or polymorph  of said compound or tautomer. 20 Unless otherwise indicated,
an alkyl or alkoxy group may be straight or branched  and contain 1 to 8
carbon atoms, preferably 1 to 6 and particularly 1 to 4 carbon  atoms.
Examples of alkyl include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, pentyl and hexyl. Examples of alkoxy include methoxy,
25 ethoxy, isopropoxy and n-butoxy. Unless otherwise indicated, an alkenyl
or alkynyl group may be straight or  branched and contain 2 to 8 carbon
atoms, preferably 2 to 6 and particularly 2 to  4 carbon atoms and may
contain up to 3 double or triple bonds which may be 30 conjugated. Examples
of alkenyl and alkynyl include vinyl, ally], butadienyl and  propargyl. W O
2004/096810 PCT/1B2004/001433  -7 Unless otherwise indicated, a cycloalkyl
or cycloalkoxy group may contain 3 to  



10 ring-atoms, may be either monocyclic or, when there are an appropriate
number of ring atoms, polycyclic. Examples of cycloalkyl groups are
cyclopropyl,  cyclopentyl, cyclohexyl and adamantyl. 5 Unless otherwise
indicated, a cycloalkenyl group may contain 3 to 10 ring-atoms,  may be
either monocyclic or, when there are an appropriate number of ring  atoms,
polycyclic and may contain up to 3 double bonds. Examples of  cycloalkenyl
groups are cyclopentenyl and cyclohexenyl. 10 Aryl includes phenyl,
naphthyl, anthracenyl and phenanthrenyl. Unless otherwise indicated, a
heteroalicyclyl group contains 3 to 10 ring-atoms  up to 4 of which may be
hetero-atoms such as nitrogen, oxygen and sulfur, and  15 may be saturated
or partially unsaturated. Examples of heteroalicyclyl groups are oxiranyl,
azetidinyl, tetrahydrofuranyl, thiolanyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, imidazolinyl, sulfolanyt, dioxolanyl, dihydropyranyl,
tetrahydropyranyl, piperidinyl, pyrazolinyl, pyrazolidinyl, dioxanyi,
morpholinyl,  dithianyl, thiomorpholinyl, piperazinyl, azepinyl, oxazepinyl,
thiazepinyl, 20 thiazolinyl and diazapanyl. Unless otherwise indicated, a
heteroaryl group contains 3 to 10 ring-atoms up to  4 of which may be
hetero-atoms such as nitrogen, oxygen and sulfur. Examples  of heteroaryl
groups are furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, 25
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridyl,  pyrimidinyl, pyrazinyl, pyridazinyl, tetrazolyl, triazinyl. In
addition, the term  heteroaryl includes fused heteroaryl groups, for example
benzimidazolyl,  benzoxazolyl, imidazopyridinyl, benzoxazinyl,
benzothiazinyl, oxazolopyridinyl,  benzofuranyl, quinolinyl, quinazolinyl,
quinoxalinyl, benzothiazolyl, phthalimido, 30 benzofuranyl, benzodiazepinyt,
indolyl and isoindolyl. WO 2001/096810 PCT/IB2004/001433  -8 For the
avoidance of doubt, oxo-substituted heteroaromatic systems such as  



pyridinonyl, pyranonyl, imidazolonyl and the like are also considered to be
heteroaryl groups. 5 Hato means fluoro, chloro, bromo or iodo. Haloalkyl
includes monohaloalkyl, polyhaloalkyl and perhaloalkyl, such as
2-bromoethyl, 2,2,2-trifluoroethyl, chlorodifluoromethyl and
trichloromethyl.  Haloalkoxy includes monohaloalkoxy, polyhaloalkoxy and
perhaloalkoxy, such as 10 2-bromoethoxy, 2,2,2-trifluoroethoxy,
chlorodifluoromethoxy and  trichioromethoxy. Halocycloalkyl includes
monohalocycloalkyl,  polyhalocycloalkyl and perhalocycloalkyl. Unless
otherwise indicated, the term substituted means substituted by one or  15
more defined groups. In the case where groups may be selected from a number
of alternative groups, the selected groups may be the same or different. In
one preferred embodiment, R1 is RA, which is optionally substituted with one
20 or more R7 groups; and R" is a C3-C,o cycloalkyl group, which may be
either monocyclic or, when there  are an appropriate number of ring atoms,
polycyclic, which may be fused to  either (a) a monocyclic aromatic ring
selected from a benzene ring and a 5- 25 or 6-membered heteroaromatic ring
containing up to three heteroatoms selected  from nitrogen, oxygen and
sulphur, or (b) a 5-, 6- or 7-membered heteroalicyclic ring containing up to
three  heteroatoms selected from nitrogen, oxygen and sulphur. 30
Preferably, R' is a monocyclic C3-C8 cycloalkyl group.  More preferably, RA
is a monocyclic C5-C7 cycloalkyl group. WO 2004/096810 PCT/IB2004/001433  -9
Most preferably, RA is cyclopentyl or cyclohexyl. In another preferred
embodiment, R1 is R8, which is optionally substituted with  one or more R7
groups. 5 



Preferably, RE' is phenyl. In another preferred embodiment, R' is Rc, which
is optionally substituted with  one or more R7 groups. 10 Preferably, Rc is
a monocyclic saturated or partly unsaturated ring system  containing between
3 and 8 ring atoms, of which at least one is a heteroatom  selected from
nitrogen, oxygen and sulphur. 15 More preferably, Rc is a monocyclic
saturated or partly unsaturated ring system  containing between 5 and 7 ring
atoms, of which at least one is a heteroatom  selected from nitrogen, oxygen
and sulphur. More preferably, Rc is a monocyclic saturated ring system
containing between 5  20 and 7 ring atoms, of which at least one is a
heteroatom selected from nitrogen,  oxygen and sulphur. Most preferably, Rc
is piperidinyl. 25 In another preferred embodiment, R' is R, which is
optionally substituted with  one or more R7 groups. Preferably, RD is a 5-
or 6-membered heteroaromatic ring containing up to three  heteroatoms
independently selected from nitrogen, oxygen and sulphur. 30 More
preferably, R is a 5-membered heteroaromatic ring containing a  heteroatom
selected from nitrogen, oxygen and sulphur and optionally up to two WO
2004/096810 PCT/IB2004/001433  -10 further nitrogen atoms in the ring, or a
6-membered heteroaromatic ring  including 1, 2 or 3 nitrogen atoms. More
preferably R is furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl,
isoxazolyl,  5 oxazolyl, isothiazolyl, thiazolyl, oxadiazolyl, pyridyl,
pyridazinyl, pyrimidyl or  pyrazinyl. Most preferably, RD is pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl, oxadiazolyl,  pyridyl, pyridazinyl,
pyrimidyl or pyrazinyl. 



10 Preferably, R7 is halo, C1-C6 alkyl, C1-C6 haloalkyl, oxo, OR12 or
CONR12R13.  More preferably, R7 is halo, C1-C3 alkyl, C1-C3-haloalkyl, oxo,
C1-C3 alkoxy,  hydroxy or CONH(C1-C3 alkyl). 15 Most preferably, R7 is
fluoro, methyl, ethyl, hydroxy, methoxy, propoxy,  trifluoromethyl, oxo or
CONHMe. Preferably, R2 is hydrogen or methyl.  20 More preferably, R2 is
hydrogen. Preferably, R3 is hydrogen, C1-C6 alkyl, which is optionally
substituted with one  or more RB groups, or RE, which is optionally
substituted with one or more R9  25 groups; and wherein RE is a monocyclic
or, when there are an appropriate number of ring atoms, polycyclic saturated
ring system containing between 3 and  7 ring atoms, of which at least one is
a heteroatom selected from nitrogen,  oxygen and sulphur. 30 More
preferably, R3 is hydrogen, C1-C4 alkyl, which is optionally substituted
with  one or more R8 groups, or RE, which is optionally substituted with one
or more R9  groups; and wherein RE is a monocyclic saturated ring system
containing WO 2004/096810 PCT/182004/001433  between 3 and 7 ring atoms, of
which at least one is a heteroatom selected from  nitrogen, oxygen and
sulphur. In one preferred embodiment, R3 is RE, which is optionally
substituted with one  5 or more R9 groups and wherein RE is a monocyclic
saturated ring system  containing between 3 and 7 ring atoms containing one
nitrogen atom. More preferably, RE is azetidinyl, pyrrolidinyl or
piperidinyl. 10 In another preferred embodiment, R3 is C1-C4 alkyl, which is
optionally  substituted with one or more R8 groups and wherein R8 is halo,
phenyl, C1-C6  alkoxyphenyl, OR12, NR72R13, NR12CO2R14, C02R12, CONR12R73,
RG or R', the  last two of which are optionally substituted with one or more
R9 groups. 



15 More preferably, R8 is hydroxy, methoxy, methoxyphenyl, NH2, NHMe, NMe2,
NHCO2tBu, NMeCO2tBu, CO2H, CONHMe, RG or R", the last two of which are
optionally substituted with one or more R9 groups. In one preferred
embodiment, R8 is RG, which is optionally substituted with one  20 or more
R9 groups and wherein RG is a monocyclic saturated ring system  containing
between 3 and 7 ring atoms, of which at least one is a heteroatom  selected
from nitrogen, oxygen and sulphur. More preferably, RG is a monocyclic
saturated ring system containing between 3  25 and 7 ring atoms containing
one nitrogen atom and optionally one oxygen atom.  Most preferably, RG is
pyrrolidinyl, piperidinyl or morpholinyl. In another preferred embodiment,
R8 is R", which is optionally substituted with  30 one or more R9 groups and
wherein RH is a 5- or 6-membered heteroaromatic  ring containing up to two
nitrogen atoms. More preferably, RH is pyrazolyl. WO 2004/096810
PCT/IB2004/001433  -12- Preferably, R9 is methyl or CO2tBu. In another
preferred embodiment, R3 is hydrogen or C1-C4 alkyl, which is 5 optionally
substituted with one or more R8 groups, or R3 is azetidinyl, pyrrolidinyl
or piperidinyl, each of which is optionally substituted with one or more R9
groups,  wherein R8 is hydroxy, methoxy, methoxyphenyl, NH2, NHMe, NMe2,
NHCO21Bu,  NMeCO2'Bu, CO2H, CONHMe, pyrrolidinyl, piperidinyl, morpholinyl
or pyrazolyl,  10 the last four of which are optionally substituted with one
or more R9 groups and  wherein R9 is methyl or CO2tBu. In one preferred
embodiment, R4 is hydrogen, C1-C6 alkyl, C1-C6 haloalkyl, C2-C6  15 alkenyl
or C2-C6 alkynyl. More preferably, R4 is hydrogen, C1-C6 alkyl or C1-C6
haloalkyl.  Most preferably, R4 is hydrogen, methyl or ethyl. 



20 In another preferred embodiment, -NR3R4 forms RF, which is optionally
substituted with one or more R10 groups and wherein RF is a monocyclic or,
when there are an appropriate number of ring atoms, polycyclic saturated
ring  system containing between 3 and 10 ring atoms containing at least one
nitrogen 25 atom and optionally one other atom selected from oxygen and
sulphur. More preferably, RF is a monocyclic or, when there are an
appropriate number of  ring atoms, polycyclic saturated ring system
containing between 3 and 10 ring  atoms containing one or two nitrogen atoms
and optionally one other atom 30 selected from oxygen and sulphur. Most
preferably, RF is selected from azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, 3-azabicyclo[3.1.O]hex-3-yl, homopiperazinyl, WO
20041096810 PCTiIB20041001333  -13 2,5-diazabicyclo[2.2.1 ]hept-2-yl,
2,5-diazabicyclo[2.2.2]oct-2-yl,  2,5-diazabicyclo[4.3.0}non-2=yl,
3,8-diazabicyclo[3.2.1 ]oct-3-yl,  3,8-diazabicyclo[3.2.1 }oct-8-yl,
1,4-diazabicyclo[4.3.0]non-4-yl and  1,4-diazabicyclo[3.2.2]non-4-yl. 5
Preferably R1D is halo, OR72, NR12R13, NR12C02R14, C02R13, oxo, C1-C6 alkyl
or  C1-C6 haloalkyl, the last two of which are optionally substituted by
R17. More preferably, R10 is halo, methyl, ethyl, isopropyl, hydroxy,
methoxy, NH2,  1o NHMe, NMe2, NHC02tBu, CO2H, C02tBu, oxo, benzyl, -CH2OH,
-CH2NH2,  -CH2NHMe, -CH2NMe2 or -CH2NMeCO2tBu. In a particularly preferred
embodiment -NR3R4 forms a piperazine ring that is  optionally substituted by
one or two methyl groups, and/or is bridged by a -CH2- 15 or -CH2CH2- group.
Suitable bridged piperazines include 2,5-diazabicyclo[2.2.1 ]hept-2-yl,
2,5-diazabicyclo[2.2.2]oct-2-yl, 3,8- diazabicyclo[3.2.1]oct-3-yl and
3,8-diazabicyclo[3.2.1]oct-8-yl ring systems. In another preferred
embodiment, R3 is C1-C6 alkyl, which is substituted by one  



20 R8 group, or RE, which is substituted by one R9 group; or -NR3R4 forms a
cyclic  group RE, which is substituted with one 1310 group, and R8, R9 and
R10 are all  CO2H. Preferably, R5 is C1-C4 alkyl or C1-C4 haloalkyl, each of
which is optionally  25 substituted by hydroxy, C1-C4 alkoxy or C1-C4
haloalkoxy. In one more preferred embodiment, R5 is C1-C4 alkyl,
hydroxymethyl or C1-C4  alkoxymethyl. 3o In another more preferred
embodiment, R5 is methyl, ethyl or propyl, each of  which is optionally
substituted by hydroxy, methoxy or ethoxy. WO 2004/096810 PCT/IB2004/001433
-14 Most preferably, R5 is methyl, ethyl, n-propyl, isopropyl,
hydroxymethyl,  methoxymethyl or ethoxymethyl. Preferably, R6 is R6A.  5
When R6 is hydrogen, the compounds of formula (1) wherein R6 is attached at
N'  and at N2 are tautomers. These tautomers will tend to co-exist in both
the solid  and solution state, and will not be readily separable. The
amounts of each  tautomer present in any equilibrium mixture will be
determined by the relative 10 thermodynamic stabilities of the two forms. In
most cases, the 1 H-tautomer will  tend to be the predominant form. When R6
is R6A, two regioisomers of the compounds of formula (1) can be
distinguished. In one, preferred, embodiment of the invention, R6A is
positioned  15 on N' to give the compounds of formula (IA): 2  R6A R\NiR N ~
N~ NI -R3  N  R R4 (IA) 



In an alternative embodiment, R6A is positioned on N2 to give the compounds
of  20 formula (1B): R\NRz  6A N~ \ N R-N R3  N N RS R4 (la) WO 2004/096810
PCT/IB2004/001433  -15 Preferably, R6A is C1-C6 alkyl or C1-C6 haloalkyl,
each of which is optionally  substituted by C1-C6 alkoxy, C1-C6 haloalkoxy,
(C3-C6 cycloalkyl)C1-C6 alkoxy or  a cyclic group selected from R3, RL and
R", or R6A is R"; Rj is a C3-C7 monocyclic cycloalkyl group; 5 RL and R" are
each independently a monocyclic, saturated or partly unsaturated  ring
system containing between 4 and 7 ring atoms, of which at least one is a
heteroatom selected from nitrogen, oxygen and sulphur; and RM is a 5- or
6-membered heteroaromatic ring containing up to three  heteroatoms
independently selected from nitrogen, oxygen and sulphur.  10 More
preferably, R6A is C1-C4 alkyl or C1-C4 haloalkyl, each of which is
optionally  substituted by C1-C4 alkoxy, C1-C4 haloalkoxy, (C3-C6
cycloalkyl)C1-C6 alkoxy or  a cyclic group selected from Rj, RL and R', or
R6A is R"; Rj is cyclopropyl or cyclobutyl; 15 RL and R" are each
independently a monocyclic saturated ring system  containing either 5 or 6
ring atoms, of which at least one is a heteroatom  selected from nitrogen,
oxygen and sulphur; and Rm is a 5- or 6-membered heteroaromatic ring
containing a heteroatom selected  from nitrogen, oxygen and sulphur. 20 More
preferably, R6A is C1-C4 alkyl or C1-C4 haloalkyl, each of which is
optionally  



substituted by C1-C4 alkoxy, C1-C4 haloalkoxy, (C3-C6 cycloalkyl)methoxy or
a  cyclic group selected from Rj, RL and RM, or R6A is R"; Rj is cyclopropyl
or cyclobutyl; 25 RL and R" are each independently a monocyclic saturated
ring system  containing either 5 or 6 ring atoms containing one heteroatom
selected from  nitrogen, oxygen and sulphur; and Rm is a 5- or 6-membered
heteroaromatic ring containing one nitrogen atom. 30 More preferably, R6A is
C1-C4 alkyl or C1-C4 haloalkyl, each of which is optionally  substituted by
C1-C4 alkoxy, C1-C4 haloalkoxy, (C3-C6 cycloalkyl)methoxy,  cyclopropyl,
cyclobutyl, tetrahydrofuranyl, tetrahydropyranyl or pyridinyl, or R6A is
tetrahydropyranyl. WO 2004/096810 PCT/182001/001433  -16 Most preferably,
R6A is methyl, ethyl, isopropyl, isobutyl, methoxyethyl,  methoxypropyl,
ethoxyethyl, ethoxypropyl, n-propoxyethyl, isopropoxyethyl,
2,2,2-trifluoroethyl, 2,2,2-trifluoroethoxyethyl, tetrahydrofuranylmethyl, 5
tetrahydropyranylmethyl, tetrahydropyranyl or pyridinylmethyl. A
particularly preferred embodiment is a compound of formula (I) wherein R6 is
R6A attached at the N'-position, and R6A is 2-(2,2,2-trifluoroethoxy)ethyl.
10 Preferred embodiments of compounds of formula (I) are those that
incorporate  two or more of the foregoing preferences. A particularly
preferred embodiment is a compound of formula (I) wherein R1 is a  cyclic
group selected from RA, RB, Rc and RD, each of which is optionally 15
substituted with one or more R7 groups;  R2 is hydrogen or C1-C2 alkyl; R3
is hydrogen, C1-C4 alkyl, which is optionally substituted with one or more
R8  20 groups, or RB, which is optionally substituted with one or more R9
groups; R` is hydrogen, C1-C6 alkyl or C1-C6 haloalkyl; or -NR3R4 forms RF,
which is optionally substituted with one or more R10 groups;  25 



R5 is C1-C6 alkyl, C1-C6 haloalkyl, C2-C6 alkenyl, C2-C6 alkynyl or C3-C7
cycloalkyl, each of which is optionally substituted by one or more groups
selected from hydroxy, C1-C6 alkoxy, C1-C6 haloalkoxy, C3-C7 cycloalkyl and
C3-C7 cycloalkoxy, or hydrogen; 30 R6 is R6A or hydrogen; WO 2004/096810
PCTIIB20041001 133  -17 R6A is C1-C4 alkyl or C1-C4 haloalkyl, each of which
is optionally substituted by  C1-C4 alkoxy, C1-C4 haloalkoxy or a cyclic
group selected from Rj, R' and R", or  R6A is RN; 5 R7 is halo, C1-C6 alkyl,
C1-C6 haloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C10  cycloalkyl, C3-C10
halocycloalkyl, phenyl, oxo, OR12, OC(O)R12, NO2, NR12R13,  NR72C(O)R13,
NR12C02R14, C(O)R12, C02R12, CONR,2R13 or CN; R8 is halo, phenyl, C1-C6
alkoxyphenyl, OR12, OC(O)R12, NO2, NR12R13, 10 NR72C(O)R13, NR12C02R14,
C(O)R12, C02R12, CONRt2R13, CN, RG or RII, the last  two of which are
optionally substituted with one or more R9 groups; R9 is C1-C6 alkyl, C1-C6
haloalkyl or C02R12; 15 R10 is halo, C3-C10 cycloalkyl, C3-C10
halocycloalkyl, phenyl, ORt2, OC(O)R12,  NO2, NR12R13 NR12C(O)R13,
NR12CO2R74, C(O)R12, C02R'3, CONR12R'3, CN,  oxo, C1-C6 alkyl or C1-C6
haloalkyl, the last two of which are optionally  substituted by R11; 20 R11
is OH, phenyl, NR12R13 or NR12C02R14;  R12 13 and R are each independently
hydrogen, C1_C6 alkyl or C1-C6 haloalkyl;  R14 is CI-C6 alkyl or C1-C6
haloalkyl; 25 RA is a monocyclic C3-C3 cycloalkyl group;  RB is phenyl; 30 R
is a monocyclic saturated or partly unsaturated ring system containing  



between 3 and 8 ring atoms, of which at least one is a heteroatom selected
from  nitrogen, oxygen and sulphur; WO 2004/096810 PCT/1B2004/001433  -18 R
is a 5- or 6-membered heteroaromatic ring containing up to three
heteroatoms independently selected from nitrogen, oxygen and sulphur; RE is
a monocyclic saturated ring system containing between 3 and 7 ring atoms,  5
of which at least one is a heteroatom selected from nitrogen, oxygen and
sulphur; RF and R G are each independently a monocyclic or, when there are
an  appropriate number of ring atoms, polycyclic saturated ring system
containing 10 between 3 and 10 ring atoms, of which at least one is a
heteroatom selected '"`  from nitrogen, oxygen and sulphur; RH is a 5- or
6-membered heteroaromatic ring containing up to three  heteroatoms
independently selected from nitrogen, oxygen and sulphur;  15 R" is
cyclopropyl or cyclobutyl; RL and RN are each independently a monocyclic
saturated ring system  containing either 5 or 6 ring atoms, of which at
least one is a heteroatom  20 selected from nitrogen, oxygen and sulphur;
and  Rm is a 5- or 6-membered heteroaromatic ring containing a heteroatom
selected  from nitrogen, oxygen and sulphur. 25 More preferably, R1 is a
cyclic group selected from RA, RB, Rc and R, each of  which is optionally
substituted with one or more R7 groups; 30 R2 is hydrogen or C1-C2 alkyl; R3
is hydrogen, C1-C4 alkyl, which is optionally substituted with one or more
RB  E groups, or R, which is optionally substituted with one or more R9
groups; 



WO 20041096810 PCTIIB20041001433  -19 R4 is hydrogen, C1-C6 alkyl or C,-C6
haloalkyl; or -NR3R4 forms RF, which is optionally substituted with one or
more R10 groups;  5 R5 is C1-C4 alkyl or C,-C4 haloalkyl, each of which is
optionally substituted by  hydroxy, C,-C4 alkoxy or C,-C4 haioalkoxy; R6 is
R6A or hydrogen;  10 R6A is C1-C4 alkyl or C,-C4 haloalkyl, each of which is
optionally substituted by  C,-C4 alkoxy, C0,-C4 haloalkoxy or a cyclic group
selected from R3, RL and RM, or  R6A is R"; 15 R7 is halo, C,-C6 alkyl,
C0,-C6 haloalkyl, oxo, OR'2 or CONR12R13; R8 is halo, phenyl, C,-C6
alkoxyphenyl, OR12, NR12R73, NR12CO2R14, CO2R12,  CONR12R13, RG or RH, the
last two of which are optionally substituted with one or  more R9 groups; 20
R9 is C,-C6 alkyl, C0,-C6 haloalkyl or C02R12; R10 is halo, C3-C,0
cycloalkyl, C3-C10 halocycloalkyl, phenyl, OR12, OC(O)R12,  NO2, NR12R13,
NR'2C(O)R13, NR12C02R14, C(O)R'2, C02R13, CONR'2R'3, CN,  25 oxo, C,-C6
alkyl or C,-C6 haloalkyl, the last two of which are optionally  substituted
by R"; R" is OH, phenyl, NR12R13 or NR12C02R14; 3o R12 and R13 are each
independently hydrogen, C,-C6 alkyl or C,-C6 haloalkyl;  R14 is C,-C6 alkyl
or C0,-C6 haloalkyl; WO 2004/096810 PCT/1B20041001433  -20 R" is a
monocyclic C5-C7 cycloalkyl group;  RB is phenyl; 5 Rc is a monocyclic
saturated ring system containing between 5 and 7 ring  



atoms, of which at least one is a heteroatom selected from nitrogen, oxygen
and  sulphur; R is a 5-membered heteroaromatic ring containing a heteroatom
selected from  10 nitrogen, oxygen and sulphur and optionally up to two
further nitrogen atoms in  the ring, or a 6-membered heteroaromatic ring
including 1, 2 or 3 nitrogen  atoms; RE is a monocyclic saturated ring
system containing between 3 and 7 ring atoms  15 containing one nitrogen
atom; RF is a monocyclic or, when there are an appropriate number of ring
atoms,  polycyclic saturated ring system containing between 3 and 10 ring
atoms  containing at least one nitrogen atom and optionally one other atom
selected  20 from oxygen and sulphur; RG is a monocyclic saturated ring
system containing between 3 and 7 ring  atoms, of which at least one is a
heteroatom selected from nitrogen, oxygen and  sulphur; 25 R" is a 5- or
6-membered heteroaromatic ring containing up to two nitrogen  atoms; RL and
RN are each independently a monocyclic saturated ring system  30 containing
either 5 or 6 ring atoms, of which at least one is a heteroatom  selected
from nitrogen, oxygen and sulphur; and WO 2004/096810 PCT/1B2004/001433  -21
RM is a 5- or 6-membered heteroaromatic ring containing a heteroatom
selected  from nitrogen, oxygen and sulphur. 5 Most preferred compounds are:
1-(2-ethoxyethyl)-3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-N-pyrimidin-4-y1-
1 H- pyrazolo[4,3-dlpyrimidin-7-amine, 10
1-(2-ethoxyethyl)-3-ethyl-5-[(3R)-3-methylpiperazin-1-yl]-N-pyrimidin-4-yl-1
H - 



pyrazolo[4,3-d] pyrim idin-7-am i ne,
1-(2-ethoxyethyl)-3-ethyl-NS-methyl-NS-(1-methylpiperidin-4-yl)-N7
pyrimidin-4-yl- 1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine, 15
3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-1-(2-n-propoxyethyl)-N-pyrimidin-4-
yl- 1 H-pyrazolo[4,3-d]pyrimidin-7-amine,
5-[(2R,5S)-2,5-dimethylpiperazin-1-yl]-1-(2-ethoxyethyl)-3-methyl-N-pyrimidi
n-4- 20 yi-1 H-pyrazolo[4,3-d]pyrimidin-7-amine,
5-[(2R,5S)-2,5-dimethylpiperazin-1-yl]-1-(2-ethoxyethyl)-3-ethyl-N-pyrimidin
-4-yl- 1 H-pyrazolo[4,3-d]pyrimidin-7-amine, 25
1-(2-ethoxyethyl)-N5,3-dimethyl-N7-(4-methylpyridin-2-yl)-NS-[(3S)-1-
methylpyrrolidin-3-yl]-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine,
1-(2-ethoxyethyl)-3-ethyl-M-methyl-N7-(4-methylpyridin-2-yl)-N5-[(3 S)-1-
methylpyrrolidin-3-yl]-1 H-pyrazolo[4,3-dlpyrimidine-5,7-diamine, 30
1-(2-ethoxyethyl)-3-(methoxymethyl)-5-[(3R)-3-methylpiperazin-1-yi]-N-(4-
methylpyridin-2-yl)-1 H-pyrazolo[4,3-d]pyrimidin-7-amine, WO 2004/096810
PCT/1B2004/001433  -22 1-(2-ethoxyethyl)-3-(methoxymethyl)-N5,
N5-dimethyi-N7-(4-methylpyridin-2-yl)- 1
H-pyrazolo[4,3-d]pyrimidine-5,7-diamine;
(1-(2-ethoxyethyl)-5-[N-ethyl-N-methylamino]-7-[(4-methylpyridin-2-yl)amino]
-1 H- 5 pyrazolo[4,3-d]pyrimidin-3-yl}methanol,
1-(2-isopropoxyethyl)-3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-N-pyrimidin-4
-yl- 1 H-pyrazolo[4,3-d]pyrimidin-7-amine, 10
1-(2-ethoxyethyl)-M,3-dimethyi-NS-[(3S)-1-methylpyrrolidin-3-yl]-N'-pyrimidi
n-4- yl-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine,
1-(2-ethoxyethyl)-3-ethyl-N5-methyl-N7 (5-methylpyridin-2-yl)-N5-[(3S)-1-
methylpyrrolidin-3-yl]-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine, 15 



1-methyl-5-[(3 R)-3-methylpiperazin-1-yl]-3-propyl-N-pyrimidin-4-yl-1 H-
pyrazolo[4,3-d]pyrimidin-7-am ine, N-[5-((1 R,
4R)-2,5-diazabicyclo[2.2.1]hept-2-yl)-1-(2-ethoxyethyl)-3-ethyl-1 H- 20
pyrazolo[4,3-d]pyrimidin-7-yl]-4-methylpyridin-2-ylamine, N-[5-((1 S,
4S)-2,5-diazabicyclo[2.2.1]hept-2-yl)-1-(2-ethoxyethyl)-3-ethyl-1 H-
pyrazolo[4, 3-d]pyri midin-7-yl]-4-methylpyridin-2-ylamine, 25
N-{1-(2-ethoxyethyl)-3-methoxymethyl-5-[(3R)-3-methylpiperazin-1-yl]-1 H-
pyrazolo[4, 3-d]pyrimidin-7-yl}-6-methylpyridin-2-ylamine,
N-{3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethy
l]-1 H- pyrazoio(4,3-d]pyrimidin-7-yl}pyrimidin-4-ylamine,  30
N-{5-(3,8-diazabicyclo[3.2.1
]oct-3-yl)-3-methyl-1-[2-(2,2,2-trifluoroethoxy)ethyl]- 1
H-pyrazolo[4,3-d]pyrimidin-7-yl}-6-methylpyridin-2-ylamine, WO 2004/096810
PCT/1B2004/001433  -23 N-{3-ethyl-5-[(3
R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifI uoroethoxy) ethyl]-1 H -
pyrazolo[4, 3-d}pyri m idin-7-yl}pyrimidin-4-ylamine,
N-{3-methyl-5-(piperazin-l -yl)-1-[2-(2,2, 2-trifluoroethoxy)ethyi]-1
H-pyrazolo[4,3- 5 d]pyrimidin-7-yl}-6-methylpyridin-2-ylamine,
1-{3-methyl-7-(6-methylpyrimidin-4-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethy
l]-1 H- pyrazolo[4,3-d]pyrimidin-5-yl}piperidine-4-carboxylic acid, 10
N-{3-ethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H - pyrazolo[4, 3-d]pyrimidi n-7-yl}pyridazin-4-ylamine,
N-{3-ethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H- pyrazolo[4,3-d}pyrimidin-7-yl}-2-methylpyrimidin-4-ylamine,  15
3-ethyl-NS-methyl-NS-(1-methylpiperidin-4-yl)-N7-(6-methylpyrimidin-4-yl)-1-
[2- (2,2,2-trifluoroethoxy) ethyl]-1
H-pyrazolo[4,3-d}pyrimidine-5,7-diamine,
N-{3-methoxymethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroetho
xy) 20 ethyl]-1 H-pyrazolo[4,3-d}pyrimidin-7-yl}-6-methylpyridin-2-ylamine,



N-{3-ethoxymethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethox
y)- ethyll-1 H-pyrazolo[4,3-d}pyrimidin-7-yl}-6-methylpyridin-2-ylamine, 25
N-(3-methoxymethyl-5-[(3R)-3-methylpiperazin-1-yi]-1-[2-(2,2,2-trifluoroetho
xy)- ethyl]-1 H-pyrazolo[4,3-d}pyrimidin-7-yl}-4-methylpyridin-2-ylamine,
1-{3-methyl-7-(4-methylpyridin-2-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyl}
-1 H- pyrazolo[4,3-d}pyrimidin-5-yl}piperidine-4-carboxylic acid, 30
N-{3-ethoxymethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethox
y)- ethyl]-1 H-pyrazolo[4,3-d}pyrimidin-7-yl}-4-methylpyridin-2-ylamine, WO
2004/096810 PCT/IB2004/001433  -24
1-{3-ethyl-7-(6-methylpyrimidin-4-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H- pyrazolo[4,3-d]pyrimidin-5-yl}piperidine-4-carboxylic acid, and 3,
N5-dimethyl-N5-(1-methylpiperidin-4-yl)-N'-(6-methylpyrimidin-4-yl)-1-[2-(2,
2,2- 5 trifluoroethoxy)ethyl]-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine and
tautomers thereof and pharmaceutically acceptable salts, solvates and
polymorphs of said compounds or tautomer. 10 Pharmaceutically acceptable
salts of the compounds of formula (I) include the  acid addition and base
salts (including disalts) thereof. Suitable acid addition salts are formed
from acids which form non-toxic salts.  15 Examples include the acetate,
aspartate, benzoate, besylate,  bicarbonate/carbonate, bisulphate,
camsylate, citrate, edisylate, esylate,  fumarate, gluceptate, gluconate,
glucuronate, hibenzate, hydrochloride/chloride,  hydrobromide/bromide,
hydroiodide/iodide, hydrogen phosphate, isethionate, D- and L-lactate,
malate, maleate, malonate, mesylate, methylsulphate, 2 20 napsylate,
nicotinate, nitrate, orotate, pamoate, phosphate, saccharate, stearate,
succinate, sulphate, D- and L-tartrate, and tosylate salts. Suitable base
salts are formed from bases which form non-toxic salts. Examples  include
the aluminium, arginine, benzathine, calcium, choline, diethylamine, 



25 diolamine, glycine, lysine, magnesium, meglumine, olamine, potassium,
sodium,  tromethamine and zinc salts. For a review on suitable salts, see
Stahl and Wermuth, Handbook of  Pharmaceutical Salts: Properties, Selection,
and Use, Wiley-VCH, Weinheim,  30 Germany (2002). A pharmaceutically
acceptable salt of a compound of formula (I) may be readily  prepared by
mixing together solutions of the compound of formula (I) and the WO
2004/096810 PCT/IB2004/001433  -25 desired acid or base, as appropriate. The
salt may precipitate from solution and  be collected by filtration or may be
recovered by evaporation of the solvent.  Pharmaceutically acceptable
solvates in accordance with the invention include 5 hydrates and solvates
wherein the solvent of crystallization may be isotopically  substituted,
e.g. D20, acetone-d6, DMSO-d6. Also within the scope of the invention are
clathrates, drug-host inclusion  complexes wherein, in contrast to the
aforementioned solvates, the drug and 10 host are present in
non-stoichiometric amounts. For a review of such complexes,  see J Pharm
Sci, 64 (8), 1269-1288 by Haleblian (August 1975). Hereinafter all
references to compounds of formula (I) include references to salts  thereof
and to solvates and clathrates of compounds of formula (I) and salts 15
thereof. The invention includes all polymorphs of the compounds of formula
(I) as  hereinbefore defined. 20 Also within the scope of the invention are
so-called "prodrugs" of the compounds  of formula (I). Thus certain
derivatives of compounds of formula (I) which have  little or no
pharmacological activity themselves can, when metabolised upon
administration into or onto the body, give rise to compounds of formula (I)
having  the desired activity. Such derivatives are referred to as
"prodrugs". 25 Prodrugs in accordance with the invention can, for example,
be produced by  



replacing appropriate functionalities present in the compounds of formula
(I) with  certain moieties known to those skilled in the art as
"pro-moieties" as described,  for example, in "Design of Prodrugs" by H
Bundgaard (Elsevier, 1985). 30 Finally, certain compounds of formula (1) may
themselves act as prodrugs of other  compounds of formula (I). WO
2004/096810 PCT/182004/001133  -26 Compounds of formula (I) containing one
or more asymmetric carbon atoms can  exist as two or more optical isomers.
Where a compound of formula (I) contains  an alkenyl or alkenylene group,
geometric cis/trans (or Z/E) isomers are  possible, and where the compound
contains, for example, a keto or oxime 5 group, tautomeric isomerism
('tautomerism') may occur. It follows that a single  compound may exhibit
more than one type of isomerism. Included within the scope of the present
invention are all optical isomers,  geometric isomers and tautomeric forms
of the compounds of formula (I), 10 including compounds exhibiting more than
one type of isomerism, and mixtures 170  of one or more thereof. Cis/trans
isomers may be separated by conventional techniques well known to  those
skilled in the art, for example, fractional crystallisation and 15
chromatography. Conventional techniques for the preparation/isolation of
individual stereoisomers  include the conversion of a suitable optically
pure precursor, resolution of the  racemate (or the racemate of a salt or
derivative) using, for example, chiral 20 HPLC, or fractional
crystallisation of diastereoisomeric salts formed by reaction  of the
racemate with a suitable optically active acid or base, for example,
tartaric  acid. The present invention also includes all pharmaceutically
acceptable isotopic 25 variations of a compound of formula (I). An isotopic
variation is defined as one in  which at least one atom is replaced by an
atom having the same atomic number,  



but an atomic mass different from the atomic mass usually found in nature.
Examples of isotopes suitable for inclusion in the compounds of the
invention 30 include isotopes of hydrogen, such as 2H and 3H, carbon, such
as 13C and '4C,  nitrogen, such as 15N, oxygen, such as 170 and 180,
phosphorus, such as 32P,  sulphur, such as 35S, fluorine, such as 18F, and
chlorine, such as 36CI. WO 2004/096810 PCTlIB20041001433  -27 Substitution
of the compounds of the invention with isotopes such as deuterium,  i.e. 2H,
may afford certain therapeutic advantages resulting from greater  metabolic
stability, for example, increased in vivo half-life or reduced dosage
requirements, and hence may be preferred in some circumstances. 5 Certain
isotopic variations of the compounds of formula (I), for example, those
incorporating a radioactive isotope, are useful in drug and/or substrate
tissue  distribution studies. The radioactive isotopes tritium, i.e. 3H, and
carbon-14, he.  14C, are particularly useful for this purpose in view of
their ease of incorporation  1o and ready means of detection. Isotopic
variations of the compounds of formula (1) can generally be prepared by
conventional techniques known to those skilled in the art or by processes
analogous to those described in the accompanying Examples and Preparations
15 using appropriate isotopic variations of suitable reagents. The compounds
of formula (I) may be freeze-dried, spray-dried, or evaporatively  dried to
provide a solid plug, powder, or film of crystalline or amorphous material.
Microwave or radio frequency drying may be used for this purpose. 20 The
compounds of formula (1) are inhibitors of PDE-5. Accordingly, in a further
aspect the present invention provides for the use of a compound of formula
(I),  or a tautomer, salt or solvate thereof, as a medicament, and
particularly as a  medicament for the treatment of a disease or condition
where inhibition of PDE 25 5 is known, or can be shown, to produce a
beneficial effect. 



The term "treatment" includes palliative, curative and prophylactic
treatment.  Diseases and conditions suitable for treatment with the
compounds of the  30 invention include hypertension (including essential
hypertension, pulmonary hypertension, secondary hypertension, isolated
systolic hypertension,  hypertension associated with diabetes, hypertension
associated with  atherosclerosis, and renovascular hypertension), congestive
heart failure, angina WO 20041096810 PCT/IB2004/001433  -28 (including
stable, unstable and variant (Prinzmetal) angina), stroke, coronary  artery
disease, congestive heart failure, conditions of reduced blood vessel
patency (such as post-percutaneous coronary angioplasty), peripheral
vascular  disease, atherosclerosis, nitrate-induced tolerance, nitrate
tolerance, diabetes, 5 impaired glucose tolerance, metabolic syndrome,
obesity, sexual dysfunction  (including male erectile diorder, impotence,
female sexual arousal disorder,  clitoral dysfunction, female hypoactive
sexual desire disorder, female sexual  pain disorder, female sexual orgasmic
dysfunction and sexual dysfunction due to  spinal cord injury), premature
labour, pre-eclampsia, dysmenorrhea, polycystic 10 ovary syndrome, benign
prostatic hyperplasia, bladder outlet obstruction,  incontinence, chronic
obstructive pulmonary disease, acute respiratory failure,  bronchitis,
chronic asthma, allergic asthma, allergic rhinitis, gut motility disorders
(including irritable bowel syndrome), Kawasaki's syndrome, multiple
sclerosis,  Alzheimer's disease, psoriasis, skin necrosis, scarring,
fibrosis, pain (particularly 15 neuropathic pain), cancer, metastasis,
baldness, nutcraker oesophagus, anal  fissure and haemorrhoids. In a further
aspect, the present invention provides for the use of a compound of  formula
(I), or a tautomer, salt or solvate thereof, for the manufacture of a 20
medicament for the treatment of a disease or condition where inhibition of
PDE- 5 is known, or can be shown, to produce a beneficial effect, and in
particular  those diseases and conditions listed in the preceding paragraph.
In a preferred embodiment, the disease or condition is hypertension. Mor  



25 epreferably it is essential hypertension, pulmonary hypertension,
secondary  hypertension, isolated systolic hypertension, hypertension
associated with  diabetes, hypertension associated with atherosclerosis, or
renovascular  hypertension. 30 In another preferred embodiment, the disease
or condition is diabetes. In a further aspect, the present invention
provides a method of treatment of a  disorder or condition where inhibition
of PDE-5 is known, or can be shown, to WO 2004/096810 PCT/IB2004/001433  -29
produce a beneficial effect, in a mammal, which method comprises
administering to said mammal a therapeutically effective amount of a
compound  of formula (I) or a pharmaceutically acceptable salt, solvate or
polymorph  thereof. 5 Ina preferred embodiment, the disease or condition is
hypertension. More  preferably it is essential hypertension, pulmonary
hypertension, secondary  hypertension, isolated systolic hypertension,
hypertension associated with  diabetes, hypertension associated with
atherosclerosis, or renovascular 10 hypertension. In another preferred
embodiment, the disease or condition is diabetes. The compounds of the
present invention may be used alone or in combination  15 with other
therapeutic agents. When used in combination with another  therapeutic agent
the administration of the two agents may be simultaneous or  sequential.
Simultaneous administration includes the administration of a single  dosage
form that comprises both agents and the administration of the two  agents in
separate dosage forms at substantially the same time. Sequential 20
administration includes the administration of the two agents according to
different schedules provided that there is an overlap in the periods during
which  the treatment is provided. Suitable agents with which the compounds
of formula  (I) can be co-administered include aspirin, angiotensin It
receptor antagonists  



(such as losartan, candesartan, telmisartan, valsartan, irbesartan and 25
eprosartan), calcium channel blockers (such as amlodipine), beta-blockers
(i.e.  beta-adrenergic receptor antagonists such as sotalol, propranolol,
timolol,  atenolol, carvedilol and metoprolol), Cl1027, CCR5 receptor
antagonists,  imidazolines, soluble guanylate cyclase activators, diuretics
(such as  hydrochlorothiazide, torsemide, chlorothiazide, ch(orthalidone and
amiloride), 30 alpha adrenergic antagonists (such as doxazosin), ACE
(angiotensin converting  enzyme) inhibitors (such as quinapril, enalapril,
ramipril and lisinopril),  aldosterone receptor antagonists (such as
eplerenone and spironolactone),  neutral endopeptidase inhibitors,
antidiabetic agents (such as insulin, WO 2004/096810 PCT/IB2004/001433  -30
sulfonylureas (such as glyburide, glipizide and glimepiride), glitazones
(such as  rosiglitazone and pioglitazone) and metformin), cholesterol
lowering agents  (such as atorvastatin, pravastatin, lovastatin,
simvastatin, clofibrate and  rosuvastatin), and alpha-2-delta ligands (such
as gabapentin, pregabalin, 5 [(1
R,5R,6S)-6-(aminomethyl)bicyclo[3.2.0]hept-6-yl)acetic acid, 3-(1-
(aminomethyl)cyclohexylmethyl)-4H-[1,2,4]oxadiazol-5-one, C-[1 -(1
H-tetrazol-5- ylmethyl)cycloheptyl]methylamine,
(3S,4S)-(1-aminomethyl-3,4-dimethyl- cyclopentyl) acetic acid, (1
a,3a,5(x)-(3-(aminomethyl)bicyclo[3.2.0]hept-3-yl)acetic  acid,
(3S,5R)-3-aminomethyl-5-methyloctanoic acid, (3S,5R)-3-amino-5 10
methylheptanoic acid, (3S,5R)-3-amino-5-methylnonanoic acid and (3S,5R)-3-
amino-5-methyloctanoic amino-5-methyloctanoic acid). In a further aspect,
the present invention provides for a pharmaceutical  composition comprising
a compound of formula (I), or a pharmaceutically 15 acceptable salt, solvate
or polymorph thereof, and a second pharmaceutically  active agent selected
from those listed in the preceding paragraph. The compounds of the invention
may be administered alone or in combination  with other drugs and will
generally be administered as a formulation in 20 association with one or
more pharmaceutically acceptable excipients. The term  



"excipient" is used herein to describe any ingredient other than the
compound of  the invention. The choice of excipient will to a large extent
depend on the  particular mode of administration. 25 The compounds of the
invention may be administered orally. Oral administration  may involve
swallowing, so that the compound enters the gastrointestinal tract,  or
buccal or sublingual administration may be employed by which the compound
enters the blood stream directly from the mouth. 30 Formulations suitable
for oral administration include solid formulations such as  tablets,
capsules containing particulates, liquids, or powders, lozenges (including
liquid-filled), chews, multi- and nano-particulates, gels, films (including
muco- adhesive), ovules, sprays and liquid formulations. WO 2004/096810
PCT/IB2004/001433  -31 Liquid formulations include suspensions, solutions,
syrups and elixirs. Such  formulations may be employed as fillers in soft or
hard capsules and typically  comprise a carrier, for example, water,
ethanol, propylene glycol, 5 methylcellulose, or a suitable oil, and one or
more emulsifying agents and/or  suspending agents. Liquid formulations may
also be prepared by the  reconstitution of a solid, for example, from a
sachet. The compounds of the invention may also be used in fast-dissolving,
fast- 10 disintegrating dosage forms such as those described in Expert
Opinion in  Therapeutic Patents, 11 (6), 981-986 by Liang and Chen (2001).
The composition of a typical tablet in accordance with the invention may
comprise: 15 Ingredient % w/w  Compound of formula (1) 10.00*
Microcrystalline cellulose 64.12  Lactose 21.38  Croscarmellose sodium 3.00



Magnesium stearate 1.50  Quantity adjusted in accordance with drug activity.
A typical tablet may be prepared using standard processes known to a 20
formulation chemist, for example, by direct compression, granulation (dry,
wet, or  melt), melt congealing, or extrusion. The tablet formulation may
comprise one or  more layers and may be coated or uncoated. Examples of
excipients suitable for oral administration include carriers, for 25
example, cellulose, calcium carbonate, dibasic calcium phosphate, mannitol
and  sodium citrate, granulation binders, for example, polyvinylpyrrolidine,
hydroxypropylcellulose, hydroxypropylmethylcellu lose and gelatin,
disintegrants, WO 2004/096810 PCT/IB2004/001433  -32 for example, sodium
starch glycolate and silicates, lubricating agents, for  example, magnesium
stearate and stearic acid, wetting agents, for example,  sodium lauryl
sulphate, preservatives, anti-oxidants, flavours and colourants. 5 Solid
formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled dual-, targeted and programmed release.
Details  of suitable modified release technologies such as high energy
dispersions,  osmotic and coated particles are to be found in Verma eta/,
Pharmaceutical 10 Technology On-line, 25(2), 1-14 (2001). Other modified
release formulations are - 1  described in US Patent No. 6,106,864. The
compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for
parenteral 15 administration include intravenous, intraarterial,
intraperitoneal, intrathecal,  intraventricular, intraurethral,
intrasternal, intracranial, intramuscular and  subcutaneous. Suitable
devices for parenteral administration include needle  (including
microneedle) injectors, needle-free injectors and infusion techniques. 20
Parenteral formulations are typically aqueous solutions which may contain
excipients such as salts, carbohydrates and buffering agents (preferably to
a pH  



of from 3 to 9), but, for some applications, they may be more suitably
formulated  as a sterile non-aqueous solution or as a dried form to be used
in conjunction  with a suitable vehicle such as sterile, pyrogen-free water.
25 The preparation of parenteral formulations under sterile conditions, for
example,  by lyophilisation, may readily be accomplished using standard
pharmaceutical  techniques well known to those skilled in the art. 30 The
solubility of compounds of formula (I) used in the preparation of parenteral
solutions may be increased by suitable processing, for example, the use of
high  energy spray-dried dispersions (see WO 01/47495) and/or by the use of
WO 2004/096810 PCT/IB2004/001433  -33 appropriate formulation techniques,
such as the use of solubility-enhancing  agents. Formulations for parenteral
administration may be formulated to be immediate  5 and/or modified release.
Modified release formulations include delayed-,  sustained-, pulsed-,
controlled dual-, targeted and programmed release. The compounds of the
invention may also be administered topically to the skin  or mucosa, either
dermally or transdermally. Typical formulations for this 10 purpose include
gels, hydrogels, lotions, solutions, creams, ointments, dusting  powders,
dressings, foams, films, skin patches, wafers, implants, sponges,  fibres,
bandages and microemulsions. Liposomes may also be used. Typical  carriers
include alcohol, water, mineral oil, liquid petrolatum, white petrolatum,
glycerin and propylene glycol. Penetration enhancers may be incorporated -
see, 15 for example, Finnin and Morgan, J Pharm Sci, 88 (10), 955-958
(October 1999).  Other means of topical administration include delivery by
iontophoresis,  electroporation, phonophoresis, sonophoresis and needle-free
or microneedle  injection. 20 Formulations for topical administration may be
formulated to be immediate  



i and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled dual-, targeted and programmed release. Thus
compounds of the invention may be formulated in a more solid form for 25
administration as an implanted depot providing long-term release of the
active  compound. The compounds of the invention can also be administered
intranasally or by  inhalation, typically in the form of a dry powder
(either alone, as a mixture, for  30 example, in a dry blend with lactose,
or as a mixed component particle, for example, mixed with phospholipids)
from a dry powder inhaler or as an aerosol  spray from a pressurised
container, pump, spray, atomiser (preferably an WO 2004/096810
PCT/182004/001433  -34 atomiser using electrohydrodynamics to produce a fine
mist), or nebuliser, with  or without the use of a suitable propellant, such
as dichlorofluoromethane, The pressurised container, pump, spray, atomizer,
or nebuliser contains a 5 solution or suspension of the active compound
comprising, for example, ethanol  (optionally, aqueous ethanol) or a
suitable alternative agent for dispersing,  solubilising, or extending
release of the active, the propellant(s) as solvent and  an optional
surfactant, such as sorbitan trioleate or an oligolactic acid. 10 Prior to
use in a dry powder or suspension formulation, the drug product is
micronised to a size suitable for delivery by inhalation (typically less
than 5  microns). This may be achieved by any appropriate comminuting
method, such  as spiral jet milling, fluid bed jet milling, supercritical
fluid processing to form  nanoparticles, high pressure homogenisation, or
spray drying. 15 A suitable solution formulation for use in an atomiser
using  electrohydrodynamics to produce a fine mist may contain from 1 pg to
10mg of  the compound of the invention per actuation and the actuation
volume may vary  from 1 pl to 100pl. A typical formulation may comprise a
compound of formula (I), 20 propylene glycol, sterile water, ethanol and
sodium chloride. Alternative solvents  



which may be used instead of propylene glycol include glycerol and
polyethylene  glycol. Capsules, blisters and cartridges (made, for example,
from gelatin or HPMC) for  25 use in an inhaler or insufflator may be
formulated to contain a powder mix of the  compound of the invention, a
suitable powder base such as lactose or starch  and a performance modifier
such as 1-leucine, mannitol, or magnesium stearate.  In the case of dry
powder inhalers and aerosols, the dosage unit is determined 30 by means of a
valve which delivers a metered amount. Units in accordance with  the
invention are typically arranged to administer a metered dose or "puff"
containing from 1 pg to 20mg of the compound of formula (1). The overall
daily WO 2004(096810 PCTAB20041001433  -35 dose will typically be in the
range 1 pg to 80mg which may be administered in a  single dose or, more
usually, as divided doses throughout the day.  Formulations for
inhaled/intranasal administration may be formulated to be 5 immediate and/or
modified release. Modified release formulations include  delayed-,
sustained-, pulsed-, controlled dual-, targeted and programmed  release. The
compounds of the invention may be administered rectally or vaginally, for
10 example, in the form of a suppository, pessary, or enema. Cocoa butter is
a  traditional suppository base, but various alternatives may be used as
appropriate.  Formulations for rectal/vaginal administration may be
formulated to be 15 immediate and/or modified release. Modified release
formulations include  delayed-, sustained-, pulsed-, controlled dual-,
targeted and programmed  release. The compounds of the invention may also be
administered directly to the eye or  20 ear, typically in the form of drops
of a micronised suspension or solution in  isotonic, pH-adjusted, sterile
saline. Other formulations suitable for ocular and  andial administration
include ointments, biodegradable (e.g. absorbable gel  



sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or liposomes.
A 25 polymer such as crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic  acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose,  hydroxyethylcellulose, or methyl cellulose,
or a heteropolysaccharide polymer,  for example, gelan gum, may be
incorporated together with a preservative, such  as benzalkonium chloride.
Such formulations may also be delivered by 30 iontophoresis. WO 2004/096810
PCT/IB2004/001433  -36 Formulations for ocular/andial administration may be
formulated to be immediate  and/or modified release. Modified release
formulations include delayed-,  sustained-, pulsed-, controlled dual-,
targeted, or programmed release. 5 The compounds of the invention may be
combined with soluble macromolecular  entities such as cyclodextrin or
polyethylene glycol-containing polymers to  improve their solubility,
dissolution rate, taste-masking, bioavailability and/or  stability. 10
Drug-cyclodextrin complexes, for example, are found to be generally useful
for  most dosage forms and administration routes. Both inclusion and
non-inclusion  complexes may be used. As an alternative to direct
complexation with the drug,  the cyclodextrin may be used as an auxiliary
additive, i.e. as a carrier, diluent, or  solubiliser. Most commonly used
for these purposes are alpha-, beta- and 15 gamma-cyclodextrins, examples of
which may be found in International Patent  Applications Nos. WO 91/11172,
WO 94/02518 and WO 98/55148. For administration to human patients, the total
daily dose of the compounds of  the invention is typically in the range 0.1
mg to 500mg depending, of course, on  20 the mode of administration. For
example, oral administration may require a total daily dose of from 0.1 mg
to 500mg, while an intravenous dose may only require  from 0.01 mg to 50mg.
The total daily dose may be administered in single or  divided doses. 



25 These dosages are based on an average human subject having a weight of
about 65 to 70kg. The physician will readily be able to determine doses for
subjects whose weight falls outside this range, such as infants and the
elderly.  30 Compounds of the invention may be prepared, in known manner in
a variety of  ways. In the following reaction schemes and hereafter, unless
otherwise stated R' WO 20041(196810 PCTIIB2004/001433  -37 to R6 are as
defined in the first aspect. These processes form further aspects of  the
invention. 1. Scheme 1 summarises a synthetic route that is applicable to
the synthesis  5 of compounds of formula (1), and particularly for those
compounds of formula (I)  wherein R5 is hydrogen or~ unsubstituted alkyl or
cycloalkyl. The starting materials are pyrazolecarboxylic acids of formula
(II). Some compounds of  formula (II) are items of commerce, and others are
known in the literature.  Where they are not known they may be prepared
according to one or more of 10 the methods that are available in the art,
such as those discussed in part 2  below. WO 2004/096810 PCT/1B2004/001433
-38- Scheme 1 H 0 H 0  N \ OH (a) _ N \ I NI-12  R NO 2 R5 N02 5 (II) (
(III)  0 O  RN NH2 (p) N N NH2 



NO2 5 NI-12  R R  (IV) = (d) (V) 0 z Cl  Rs NH _ R N N N (e) N N~O NCI R H
R5  (VI) (VII) 1 2 R1 R2 RAN R l~ N,  Rs N N (g) Rs N N 3  R N 5 NCI _ N 5
N' `N~  R R R'  (VIII) (I) Step (a) The carboxylic acid of formula (II) is
converted to the corresponding amide of  5 formula (III) either directly or,
preferably, via an acid chloride intermediate.  Direct conversion may be
achieved by treating a solution of the acid with excess  ammonia in the
presence of a coupling agent such as a carbodiimide (e.g
dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide)
and  optionally a hydroxytriazole such as HOBT or HOAT. Suitable solvents
include 10 dichloromethane and ethyl acetate. Indirect conversion may be
achieved by  foming an acid chloride by treatment with oxalyl chloride and
N,N WO 2001/096810 PCT/1B2004/001433  -39 dimethylformamide in a suitable
solvent such as dichloromethane, or with thionyl  chloride. A solution of
the acid chloride in a suitable solvent such as  dichioromethane,
tetrahydrofuran or dioxan is then treated with gaseous  



ammonia or aqueous ammonia to provide the amide of formula (III). 5
Preferably, a solution of the acid of formula (II) in dichloromethane is
treated at  room temperature with oxalyl chloride and a catalytic quantity
of N,N- dimethylformamide for 2 hours. The mixture is then cooled to -20C,
excess  ammonia is added, and the mixture is stirred for 2 hours at a
temperature of 10 between -20C and room temperature.  Step (b) When R6 is
R6A, this group may be introduced in an N-alkylation step. The  compound of
formula (III) may be treated with a base such as an alkaline metal  15
carbonate or bicarbonate, for example potassium carbonate or caesium
carbonate, or a tertiary amine, for example triethylamine, N-ethyl-
diisopropylamine or pyridine, and the appropriate chloride (R6A-CI), bromide
(R6A-Sr), iodide (R6A-I), mesylate (R6A-OSO2CH3) or tosylate (R6A-OSO2Tol)
in a  suitable solvent at a temperature of between -20C and 100C. Suitable
20 solvents include ethers such as tetrahydrofuran and dioxan, lower
alcohols such  as methanol, ethanol and butanol, ketones such as acetone and
2-butanone, N- methylpyrrolidinone, N,N-dimethylformamide and acetonitrile.
Alternatively, an alkali metal hydroxide such as sodium hydroxide or
potassium  25 hydroxide may be used as the base. Suitable solvents then
include water and  mixtures of water and water-miscible organic solvents.
Alternatively, an alkali metal (C1-C4)alkoxide such as sodium methoxide or
potassium tert-butoxide may be used as the base. Suitable solvents then 30
include the corresponding lower alcohols (i.e. methanol for sodium
methoxide),  ethers such as tetrahydrofuran and dioxan,
N-methylpyrrolidinone, N,N- dimethylformamide and acetonitrile. WO
2004/096810 PCT/IB2004/001433  -40 Stronger bases such as sodium hydride and
sodium or potassium  hexamethyldisilazide may also be used. Suitable
solvents then include ethers  



such as tetrahydrofuran and dioxan, N-methylpyrrolidinone, and N,N-
dimethylformamide. 5 The reaction may also be carried out under phase
transfer conditions using  aqueous sodium or potassium hydroxide as base,
dichloromethane or  chloroform as organic solvent, and a tetraalkylammonium
chloride or hydroxide  as phase transfer catalyst. 10 Alternatively, the
transformation may be achieved using the Mitsunobu reaction  (Organic
Reactions 1992, 42), in which a solution of the compound of formula  (III)
and the appropriate alcohol R6A-OH in a suitable solvent is treated with
triphenylphosphine and a dialkyl azodicarboxylate such as diethyl 15
azodicarboxylate or diisopropyl azodicarboxylate. Suitable solvents include
tetrahydrofuran and dioxan. The reaction is preferably performed at a
temperature of between -10C and ambient temperature. Preferably, the
compounds of formula (III) is treated with either 1 equivalent of  20 R6A-Br
and 1 equivalent of potassium carbonate in N,N-dimethylformamide at  room
temperature for 18 hours, or with 1.2 equivalents of R6A-OH, 1.4
equivalents of diisopropyl azodicarboxylate and 1.4 equivalents of
triphenylphosphine in tetrahydrofuran at a temperature of between 0C and 25C
for 2 hours. 25 Depending on the precise choice of reagents and conditions
chosen, the  reaction may give the N1- or N2-alkylated product, or a mixture
of the two.  Where a mixture is produced then the individual components may
be separated  using conventional methods such as chromatography or
fractional crystallisation.  30 WO 2004/096810 PCT/1B2004/001433  -41- Step
(c) 



Reduction of the nitro group of compounds of formula (IV) to provide the
amines  of formula (V) can be achieved by, for example, transfer or
catalytic  hydrogenation, or by a dissolving metal reduction. 5 For transfer
hydrogenation, the nitro compound is reacted with a suitable  hydrogen
donor, such as ammonium formate or cyclohexene, in a polar solvent,  such as
tetrahydrofuran, methanol or ethanol, in the presence of a transition  metal
or transition metal salt catalyst, such as palladium or palladium(II) 10
hydroxide, optionally at elevated temperature and pressure. For catalytic
hydrogenation, a solution of the nitro compound in a polar solvent,  such as
tetrahydrofuran, methanol or ethanol, is stirred under a hydrogen
atmosphere in the presence of a transition metal or transition metal salt
catalyst, 15 such as palladium or Raney nickel, optionally at elevated
pressure. The  catalyst may be in solution (homogeneous catalysis) or in
suspension  (heterogeneous catalysis). For dissolving metal reduction, the
nitro compound in ethanol is treated with a  20 suitable reactive metal,
such as zinc or tin, in the presence of an acid such as  acetic acid or
hydrochloric acid. Other reducing agents, such as tin(II) chloride,  may
also be used. Preferably, a solution of the compound of formula (IV) in
methanol or ethanol is  25 treated with 10% (by weight) of 10%
Pd(OH)2-on-carbon and 5 equivalents of  ammonium formate, and the mixture is
heated at reflux for between 2 and 18  hours. Step (d) 30 A solution of the
pyrazolecarboxamide (V) and phosgene or an equivalent  thereof, such as
1,1'-carbonyldiimidazole, trichloromethyl chloroformate or
bis(trichloromethyl) carbonate, in a suitable solvent is stirred at a
temperature of  between ambient temperature and the boiling point of the
solvent, optionally at WO 2004/096810 PCT/IB2004/001433  -42 



elevated pressure, for between 2 and 18 hours to provide the corresponding
pyrazolopyrimidinedione of formula (VI). Suitable solvents include
acetonitrile,  dichloromethane and N,N-dimethylformamide. Preferably, a
solution of the  dione and 1 to 2 equivalents of carbonyl diimidazole in
acetonitrile, N,N 5 dimethylformamide or dichloromethane is heated at a
temperature of between  50C and 80C for 18 hours. Step (e) The dione of
formula (VI) is treated with a large excess of a suitable chlorinating  10
reagent such as phosphorus oxychloride (POCl3) or phenylphosphonyl
dichloride  (PhP(O)CI2) in the presence of a tertiary amine such as
N-ethyldiisopropylamine,  N-methylmorpholine, triethylamine or
N,N-dimethylaniline at elevated temperature for 8-48 hours to provide the
corresponding  dichloropyrazolopyrimidine of formula (VII).
N,N-dimethylformamide can 15 optionally be added as a catalyst.
Alternatively, the dione is treated with POCI3  or PhP(O)CI2 in a suitable
solvent in the presence of a tetraalkylammonium  chloride, such as
tetraethylammonium chloride, at elevated temperature.  Suitable solvents
include acetonitrile and propionitrile. 20 Preferably, the dione is treated
with 10-30 equivalents of POC13 and 3-5  equivalents of tetraethylammonium
chloride in propionitrile at reflux for 4-18  hours. Step (f) 25 A solution
of the dichloride of formula (VII), the amine HNR1R2 and an excess of  a
tertiary amine such as N-ethyldiisopropylamine, N-methylmorpholine or
triethylamine in a suitable solvent are stirred at ambient or elevated
temperature  for between 1 and 24 hours to provide the corresponding
compound of formula  (VIII). Suitable solvents include dichloromethane,
dimethylsulfoxide, N,N 30 dimethylformamide, tetrahydrofuran and
N-methylpyrrolidinone. Alternatively, a solution of the amine HNR1R2 in a
suitable solvent is treated with  butyllithium or sodium
hexamethyldisilazide at low temperature, and the WO 2004/096810
PCT/182014/1101433  



-43 dichloride is added to the resulting solution. Suitable solvents include
tetrahydrofuran, dioxan and N-methylpyrrofidinone. Preferably, either the
dichloride is treated with 3-5 equivalents of the amine  5 HNR1R2 and
optionally 3-5 equivalents of N-ethyldiisopropylamine in  dichloromethane,
dimethylsulfoxide or a mixture of dimethylsulfoxide and N-
methylpyrrolidinone at 20-90C for 1-18 hours, or a solution of 2-4
equivalents of  HNR1 R2 in tetrahydrofuran is treated with an equimolar
amount of butyllithium or  sodium hexamethyldisilazide, 1 equivalent of the
dichloride is added, and the 10 mixture is stirred at a temperature of
between 0C and room temperature for  between 2 and 3 hours. It will be
appreciated that any functional groups that are substituents on R1, and
particularly any primary or secondary amine groups, may need to be protected
in  15 order to allow this reaction to proceed successfully. Suitable
protecting groups are well known in the art, and are described in, for
example, "Protective Groups  in Organic Synthesis", Greene, T. W, and Wutts,
P. G. M., 3`d edition, John  Wiley & Sons, Ltd, Chichester, 1999. Examples
of protecting groups for primary  and secondary amines include
tert-butyloxycarbonyl (BOC), benzyloxycarbonyl 20 (CBZ or Z) and
9-fluorenylmethyloxycarbonyl (Fmoc) groups. Carboxylic acids  may be
protected as their methyl, ethyl, benzyl or tent butyl esters. Alcohols  may
be protected as ester or ether derivatives. Step (g) 25 A solution of the
monochloride (VIII) and the amine HNR3R4 in a suitable dipolar  aprotic
solvent are stirred at elevated temperature for between 1 and 24 hours to
provide the corresponding compound of formula (I). Suitable solvents include
dimethylsulfoxide, N,N-dimethylformamide and N-methylpyrrolidi none. An
excess of a tertiary amine such as N-ethyldiisopropylamine,
N-methylmorpholine 30 or triethylamine and/or a fluoride source such as
caesium fluoride or  tetraethylammonium fluoride may optionally be included.
It is sometimes  necessary to perform the reaction at elevated pressure in a
closed vessel,  



particularly when the amine HNR3R4 or the solvent is volatile. WO
2004/096810 PCT/1B2004/001433  -44 Alternatively, the reaction may be
carried out under microwave irradiation.  Preferred conditions are: 5 the
monochloride is treated with 3-5 equivalents of the amine HNR3R4 and
optionally with 3-5 equivalents of N-ethyldiisopropylamine in
dimethylsulfoxide or  N-methylpyrrolidinone, optionally in a sealed vessel,
at 80-125C for 12-18  hours; or 10 the monochloride is treated with 3-5
equivalents of the amine HNR3R4 and 1  equivalent of caesium fluoride in
dimethylsulfoxide or N-methylpyrrolidinone,  optionally in a sealed vessel,
at 100-120C; or the monochloride is treated with 3-5 equivalents of the
amine HNR3R4 and 15 optionally with 3-5 equivalents of
N-ethyldiisopropylamine and/or optionally in the  presence of caesium
fluoride or tetraethylammonium fluoride in N-methyl- pyrrolidinone under
microwave irradiation for 40 minutes. It will be appreciated that, as for
step (f) above, any functional groups in -NR3R4,  20 and particularly any
primary or secondary amine groups, may need to be  protected in order to
allow this reaction to proceed successfully. In some cases, it is possible
to perform the transformations of steps (f) and (g)  as a "one-pot"
operation, i.e. without isolating the monochloride of formula (VIII).  25
The compound of formula (VII) is treated with the amine HNR'R2, as described
in step (f), then the amine HNR3R4 is added to the mixture and the reaction
is  carried forward as described in step (g). When one or more protecting
groups have been used in the course of the  30 synthesis, there will be a
final deprotection protocol to unmask the functional  groups of the target
compound. This protocol may be a single operation or may  proceed in several
steps. It may also be combined with the preceding synthetic  manipulation.
WO 2004/096810 PCT/1B2004/001433  



-45 Deprotection is well known in the art, as described in "Protective
Groups in  Organic Synthesis", Greene, T. W. and Wutts, P. G. M., 3rd
edition, John Wiley &  Sons, Ltd, Chichester, 1999. For example,
tert-butyloxycarbonyl-protected 5 amines and tent-butyl esters of carboxylic
acids may be deprotected by treatment  with acids such as trifluoroacetic
acid or anhydrous hydrogen chloride in a  suitable solvent,
benzyloxycarbonyl-protected amines and benzyl esters of  carboxylic acids
may be deprotected by catalytic hydrogenolysis,
9-fluorenylmethyloxycarbonyl-protected amines may be deprotected by 10
treatment with piperidine, and methyl and ethyl esters of carboxylic acids
may be  deprotected by treatment with an alkali metal hydroxide. Preferably,
tert butyloxycarbonyl and tert-butyl protecting groups are removed by
treatment with trifluoroacetic acid in dichioromethane at room temperature
for 15 between 1 and 18 hours, or, for tert-butyloxycarbonyl protecting
groups, by  treatment with excess hydrogen chloride in dioxan at room
temperature for 18  hours. Benzyl protecting groups are preferably removed
by hydrogenation at  60psi in the presence of Pd(OH)2 in ethanolic hydrogen
chloride at room  temperature for 18 hours. 20 2. Scheme 2 summarises two
methods, the Knorr and the Pechmann  syntheses, available for the synthesis
pyrazolecarboxylic acids of formula (11).  Other methods known in the art
may also be used. WO 2004/096810 PCT/IB2004/001433  -46- Scheme 2 R5YCH O  s
(h) RS O OCH3  (IX) 0 0 (X)  



H 0 (i) H 0  N \ I OCH3 (I) _ N \ I OH R5 R5 ~  (XI) (XIV) \ (m) H O  N RSN2
R5 -CH N I OH  (XII) (XIII) RS NO2  (II)  Step (h) The 1,3-diketones of
formula (X) that are the starting materials for the Knorr 5 pyrazole
synthesis can be prepared from the corresponding methyl ketones of  formula
(IX) using a crossed Claisen condensation. The methyl ketone of  formula
(1X) is reacted with dimethyl oxalate in a suitable solvent in the presence
of a suitable base. Suitable solvents include ethers, such as
tetrahydrofuran.  Suitable bases include sodium hydride, potassium
tert-butoxide and lithium 10 diisopropylamide. Alternatively, sodium
methoxide may be used as the base  and methanol as the solvent. Step (i) The
1,3-diketone of formula (X) may be reacted with hydrazine to give a pyrazole
15 of formula (XI) following the well known methodology of the Knorr
pyrazole  synthesis. WO 2004/096810 PCT/IB20041001433  -47 It will be
appreciated that substituted hydrazines R6ANHNH2 may also be used in  the
Knorr pyrazole synthesis to provide analogues of the compounds of formula
(XI) which are N-alkylated. A mixture of N'- and N2-alkylated product is
normally produced and the individual components may be separated using 5
conventional methods such as chromatography or fractional crystallisation.  



Hydrolysis and nitration according to the methods described for steps (1)
and (m)  below, followed by amide formation according to the method
described in part 1,  step (a), above, then provides the compounds of
formula (IV) without the need  for the alkylation reaction of part 1, step
(b). 10 Step (j) In this variant of the Pechmann pyrazole synthesis, a diazo
compound of formula  (XII) is reacted with methyl propiolate to provide a
pyrazole of formula (XI). The  diazo compounds of formula (XII) can be
prepared by known methods, such as 15 from the corresponding primary amine
RSCH2NH2 via an N-arylsulfonyl-N-nitroso  derivative. Step (k) In this
alternative variant of the Pechmann pyrazole synthesis, an acetylene of  20
formula (XIII) is reacted with methyl diazoacetate to provide a pyrazole of
formula (XI). Step (I) Hydrolysis of the ester of the compounds of formula
(XI) then provides the  25 compounds of formula (XIV). The conversion may
conveniently be  accomplished by treating the compound of formula (XI) with
an alkaline metal  hydroxide such as lithium hydroxide, sodium hydroxide or
potassium hydroxide  in a suitable solvent at a temperature of between about
10C and the boiling  point of the solvent. Suitable solvents include water,
methanol, ethanol and 30 mixtures of water with methanol, ethanol,
tetrahydrofuran and dioxan. WO 20041096810 PCT/IB2004/001433  -48- Step (m)
The nitration of pyrazoles is well known. The compounds of formula (XIV) are
treated with a nitrating agent such as nitric acid or a mixture of nitric
acid and  sulphuric acid to provide the compounds of formula (II). 5 



3. Scheme 3 provides a variation to the synthetic route of Scheme 1 that is
applicable to the synthesis of compounds of formula (I) wherein R6 is R6A,
in  which this group is introduced in the final step. 10 Scheme 3 1 2 R6A
R\N~R  N N  N\ R3 R~N ~R2 R 5 N R4  (IA)  N N \/ N N~R3 (n) + N  R5 R4
R~N~R2  (Ic) sA N N  R-N 3 R  N N R5 14  (IB)  Step (n) Compounds of formula
(Ic), i.e. compounds of formula (I) wherein R6 is  hydrogen, can be
converted to the N-alkylated compounds of formulae (IA) and  15 (IB)
following the methods described in part 1, step (b), above. When the
reaction gives a mixture of the two products (IA) and (IB), these can be
separated  using standard techniques. The use of more reactive alkylating
agents tends to  promote the formation of the N'-substuituted compounds of
formula (1B). WO 2004/096810 PCT/1B2004/001133  -49 4. The methodology of
Schemes 1 and 2 is generally applicable to the  synthesis of compounds of
formula (I) wherein R5 is hydrogen or unsubstituted  



alkyl or cycloalkyl. It may also be applied to the synthesis of other
compounds  of formula (I) provided that any functional groups in R5 are
compatible with the  5 chemical manipulations involved. For example,
polyfluoroalkyl and perfluoroalkyl groups are likely to be compatible, as
are ether functional groups,  particularly if remote from the
pyrazolopyrimidine nucleus. In some cases,  however, it may be desirable or
necessary to introduce or elaborate R5 at an  intermediate stage in the
overall synthesis. Representative methods are 10 described below in Schemes
4 to 11. It will be appreciated that many of the  transformations could be
performed at points in the overall synthesis other than  those illustrated.
Scheme 4 summarises a synthetic route for the synthesis of compounds of  15
formula (I) in which the group R5 is introduced in the final step by a
cross- coupling reaction. The method is particularly suited to instances of
R5 that are  branched or unsaturated at the point of attachment to the
pyrazolopyrimidine  nucleus. Saturated alkyl and cycloalkyl groups may also
be obtained following  this method by introducing them as their alkenyl and
cycloalkenyl analogues and 20 then reducing the unwanted double bond in a
subsequent catalytic  hydrogenation step. WO 2004/096810 PCT/IB2004/001433
-50- Scheme 4 H O H O O  N N , OH (o) N N I NHz (p) ~s NHz  NO2 NO2 NO2
(IVA)  0 (q)  Rs N ^ .,, , (r) 0 Nj ' Rs N NH a,  H O ) Br AO  



(XV) H  (S) I I (VIA) 1 z  R1 R2 R~N~R  N~ s (t) R s N N R N N~ 3  N R3
N'N~R  N N~ R5 I4 Br R4 R (I) ""~,  (XVI) Step (o) Commercially available
4-nitro-(2h>7-pyrazole-3-carboxylic acid is converted to 4- 5 nitro-(2J-
-pyrazole-3-carboxamide following the methods described in part 1,  step
(a), above. Step (p) The compounds of formula (IVA), i.e. compounds of
formula (IV) wherein R5 is  10 hydrogen, are obtained following the methods
described in part 1, step (b),  above. WO 2004/096810 PCT/182004/001433
-51- Step (q) The compounds of formula (VIA), he. compounds of formula (VI)
wherein R5 is  hydrogen, are obtained in two steps following the methods
described in part 1,  steps (c) and (d), above 5 Step (r) The compounds of
formula (VIA) may be brominated to provide the  corresponding compounds of
formula (XV) by treatment with N- 



bromosuccinimide in N,N-dimethylformamide at elevated temperature, or with
10 bromine and excess sodium acetate in acetic acid at reflux. Preferably
the  compound of formula (VIA) is treated with N-bromosuccinimide in N,N-
dimethylformamide at 50C for 18 hours. Step (s) 15 The compounds of formula
(XVI) are obtained following the methods described  in part 1, steps (e),
(f) and (g), above. Step (t) The compounds of formula (XVI) may be coupled
to a suitable reagent R5-M, 20 where M is a metal, a metal derivative or a
boron derivative such as: lithium (M =  Li); halomagnesium, particularly
chloromagnesium, bromomagnesium and 2 iodomagnesium (M = ClMg, BrMg and
IMg); halozinc, particularly chlorozinc,  bromozinc and iodozinc (M = CIZn,
BrZn and lZn); trialkyltin, for example tri-n- butyltin (M = n-Bu3Sn);
dialkylboron, for example diethylboron (M = Et2B); and 25 dialkoxyboron, for
example dimethoxyboron (M = (H3CO)2B). The reaction is  generally carried
out in the presence of a transition metal catalyst such as a  palladium or
nickel, or derivatives thereof, and may additionally call for the use of  a
base such as potassium carbonate, caesium fluoride or triethylamine.
Representative coupling methods include the "Suzuki" and "Stille" protocols,
30 which are described in detail in "Metal-Catalysed Cross-Coupling
Reactions", F.  Diederich (ed.), Wiley-VCH, 1998 (and references cited
therein). WO 2004/096810 PCT/IB2004/001433  -52 5. Scheme 5 summarises
synthetic routes that are particularly useful for the  preparation of
compounds of formula (I) wherein R5 is hydroxymethyl,  alkoxymethyl,
haloalkoxymethyl or cycloalkoxymethyl. In Scheme 5, X  represents a leaving
group such as a chlorine, bromine or iodine atom or an 5 alkyl, aryl or
perfluoroalkylsulfonate group (for example a methanesulfonate,
toluenesulfonate or trifluoromethanesulfonate group), and Ra represents an
alkyl, cycloalkyl or haloalkyl group. 



Scheme 5 /R  R~N,.R2 R1 2  N N6~ N 31t N N C( ~N-R3  H3C0 O HO R  (XVII) (I9
(u) M 1 2 1 2 R~N~R R~N~R N~ M N~ ~  N Cl X N CI  X HO (XIX) (XVIII)  R1 R2
R~ ,R 2 N~ N  R6N N R66N N  N 3 ~Z) N N N N CI  3Rao 1R4 Rao  10 (IE) (XX)
WO 2004/096810 PCT/IB2004/001433  -53- Step (u) The reduction of the esters
of formula (XVII) to provide the primary alcohols of  formula (XVIII) can be
achieved using a metal hydride reagent such as lithium  aluminiumhydride,
lithium borohydride, lithium triethylborohydride or 



5 diisobutylaluminium hydride (DIBAL) in a suitable solvent at a temperature
of  less than 0C. Suitable solvents include hydrocarbons such as pentane,
hexane and toluene, ethers such as tetrahydrofuran, and mixtures thereof.
Alternatively, the ester can be reduced by hydrogenation over a copper
chromite  catalyst at elevated temperature and pressure. Preferably, the
ester is treated 10 with 8-10 equivalents of DIBAL in tetrahydrofuran at a
temperature of between  -78C and -5C for 15 minutes to 1 hour. The esters of
formula (XVII) can be prepared according to the methods  described in part
6, below. 15 Step (v) Compounds of formula (1), i.e. compounds of formula
(I) wherein R5 is  hydroxymethyl, may be obtained from the alcohols of
formula (XVIII) following  the methods of part 1, step (g). 20 Step (w)
Compounds of formula (XIX) wherein X is Br may be prepared from the alcohols
of formula (XVIII) by treatment with hydrogen bromide or a mixture of
triphenylphosphine and bromine, tetrabromomethane or N-bromosuccinimide, 25
optionally in the presence of pyridine, in a suitable solvent such as
diethyl ether,  dichloromethane or propionitrile. Preferably the alcohol is
treated with  triphenylphosphine and tetrabromomethane in dichloromethane at
room  temperature for 1 hour. 30 Compounds of formula (XIX) wherein X is CI
may be prepared from the alcohols  of formula (XVIII) by treatment with
thionyl chloride, phosphorus trichloride or a  mixture of triphenylphosphine
and N-chlorosuccinimide in a suitable solvent such WO 2004/096810
PCT/IB2004/001433  -54 as dichloromethane. Preferably the alcohol is treated
with excess thionyl  chloride in dichloromethane for 2-18 hours. 



Compounds of formula (XIX) wherein X is f may be prepared from the  5
corresponding bromide or chloride by treatment with sodium iodide.
Compounds of formula (XIX) wherein X is an alkylsulfonate, arylsulfonate or
perfluoroalkylsulfonate may be prepared from the alcohols of formula (XVIII)
by  treatment with a sulfonyl chloride or anhydride, such as methanesulfonyl
chloride 10 (mesyl chloride), toluenesulfonyl chloride (tosyl chloride) or
trifluoromethanesulfonic anhydride (triflic anhydride), in the presence of a
tertiary  amine such as triethylamine, N-ethyldiisopropylamine or
N-methylmorpholine, in  a suitable solvent, for example dichloromethane.
Alternatively, pyridine may be  used as solvent, in which case there is no
need for the use of a tertiary amine.  15 Step (x) Compounds of formula (XX)
may be obtained by treating the corresponding  compounds of formula (XIX)
with a sodium or potassium alkoxide, NaORa or  KORa. Alternatively, the
compounds of formula (XIX) may be treated with an 20 excess of the alcohol
RaOH and a catalyst such as silver tetrafluoroborate  (AgBF4). Suitable
solvents include acetonitrile, N-methylpyrrolidinone and N,N-
dimethylformamide. Alternatively, the alcohol RaOH may be used as solvent
provided that it can be removed easily after the reaction, for example by
evaporation. 25 Preferably, a compound of formula (XIX) wherein X is Cl or
Br is treated with an  excess of NaORa in N,N-dimethylformamide or RaOH at
room temperature for  between 30 minutes and 72 hours. 30 Step (y) Compounds
of formula (XX) may also be obtained from the primary alcohols of  formula
(XVIII) by reaction with an alkylating agent Ra-X, using methods  analogous
to those discussed in part (y) above. Thus a solution of the alcohol WO
2004/096810 PCT/182004/001133  -55 



of formula (XVIII) in a suitable solvent, for example NN-dimethylformamide
or  acetonitrile, may be treated with a strong base such as sodium hydride
to form  the sodium alkoxide, and then with the alkylating agent Ra-X. 5 It
will be appreciated that this transformation may also be carried out using
the  primary alcohols of formula (ID) as starting materials, which
transformation leads  to the production of compounds of formula (IE). Step
(z) 10 Compounds of formula (IE), i.e. compounds of formula (I) wherein R5
is  RaOCH2-, may be obtained from the alcohols of formula (XX) following the
methods of part 1, step (g) 6. The esters of formula (XVII"), i.e. compounds
of formula (XVII) wherein  15 R6 is attached at the N1-position, and of
formula (XVIIB), i.e. compounds of  formula (XVII) wherein R6 is attached at
the N2-position, can be prepared  according to the methods summarised in
Scheme 6. WO 2004/096810 PCT/182004/001433  -56- Scheme 6 H 0 R6 0 jN 6 0  N
OCH 3 (aa) N N OCH3 (bb) OH  N~ \ NO2 NO2 NO2 H3CO 0 H3CO 0 H3CO 0  (XXI)
(XXII)  (dd) (cc) Rs 0 H3CH3 1 2  R" ~R  NN I NO O CH3 R6 \ N N  z 



H3CO 0 N \ :11 NCI  H3CO (XXIII) 0  (ee) (XVII^)  1~,I 0 R\N~Rz  sN N NH
(ff) N \ N  R H "k O R- N N:  O CI  H3C 0 H3CO 0 H3C CH3 (XXIV) (XVIIB)
Step (aa) Dimethyl 4-nitropyrazole-3,5-dicarboxylate, which is readily
prepared according  5 to the method described in published international
patent application  W000/24745 (see preparation 2, page 48), can be
N-alkylated according to the  methods described in part 1, step (b), above.
It will be appreciated that the  sensitivity of the ester groups to
hydrolysis and trans-esterification means that  alkali metal hydroxides and
alkoxides (other than methoxides) cannot be used WO 2004/096810
PCT/IB2004/001433  -57 as bases, and water and alcohols (other than
methanol) cannot be used as a  solvents or cosolvents. Because the two
nitrogen atoms of the pyrazole are equivalent, a single  5 alkylation
product is obtained. Step (bb) Selective hydrolysis of the diesters of
formula (XXI) with one equivalent of alkali  



metal hydroxide according to the method of Chambers et al. (J. Org. Chem.
50,  10 4736-4738, 1985) cleaves the ester adjacent to the substituted
nitrogen to provide the monoacids of formula (XXII). Preferably, the diester
is treated with 1 equivalent of potassium hydroxide in  methanol at room
temperature for 18 hours. 15 Step (cc) Compounds of formula (XVII), i.e.
compounds of formula (XVII) wherein R6 is  attached at the N'-position of
the pyrazolopyrimidine, may be obtained from the  compounds of formula
(XXII) following the methods of part 1, steps (b) to (f). 20 The
introduction of the -NR'R2 group is preferably achieved by treating the
corresponding dichloride with 3-5 equivalents of HNR1R 2 in
dimethylsulfoxide at  30C for 1 hour. 25 Step (dd) The compounds of formula
(XXIII) may be prepared by treating the monoacids of  formula (XXII) with
tert-butyl acetate or isobutene in the presence of a mineral  acid. 30 Step
(ee) Hydrolysis of the methyl ester of the compounds of formula (XXIII)
according to  the methods described in part 2, step (I), above, followed by
elaboration of the WO 2004/096810 PCT/IB2004/001133  -58 resulting monoacid
following the methods of part 1, steps (a) to (d), above,  provides the W
-substituted pyrazolopyrimidine-5,7-diones of formula (XXIV).  Step (ff) 5
The tent-butyl ester of the compounds of formula (XXIV) is cleaved by
treatment  with acid such as trifluoroacetic acid or a solution of hydrogen
chloride in a  suitable solvent such as dioxan. The resulting carboxylic
acid is converted to the  methyl ester using any of the methods well known
in the art, such as by  



formation of the acid chloride using oxalyl chloride or thionyl chloride
followed by 10 treatment with methanol, or by treatment with methanol and a
carbodiimide. The  methyl ester is then carried forward as described in part
1, steps ((e) and (f)  above, to provide the compounds of formula (XVIIB).
7. The synthetic route illustrated in Scheme 6 can be low-yielding in cases
15 where the amine HNR1R 2 is only weakly nucleophilic, such as when R' is a
pyrimidine or pyrazine ring. In these cases, it is necessary to reduce the
ester  group prior to the introduction of the -NR' R2 group, as illustrated
in Scheme 7. "1 WO 2004/096810 PCT/IB2004/001433  -59- Scheme 7 Rs O CI  s
jN OH N N N  NO2 (gg) NCI  H3CO C+ H3CO 0 (XXII) (hh) (XXV)  Cl Cl  6 s R N
N RAN N  N N  N Cl N~cl HO 0  (XXVI) PG  00 (XXVII)  R' R2 ,N~ R\ N ~R2 N R
6 N N (kk) RNA 



-~- ~ N N CI NCI  HO  PG (XXVI II) (XVI I I)  Step (gg) Compounds of formula
(XXV) may be obtained from the compounds of formula  5 (XXII) following the
methods of part 1, steps (b) to (e), above. Step (hh) Compounds of formula
(XXVI) may be obtained from the compounds of formula  (XXV) following the
methods of part 5, step (v), above. 10 WO 2004/096810 PCT/1B2004/001433
-60- Step (ii) The primary alcohol is then protected to give compounds of
formula (XXVII),  wherein PG is an alcohol protecting group. A preferred
protecting group is a  trialkylsilyl group, particularly a
tent-butyldimethylsilyl group. Preferably, the 5 alcohol is treated with 1.1
equivalents of tent-butyldimethylsilyl chloride and 1.1  equivalents of
imidazole in dichloromethane at room temperature for 18 hours.  Step Qj)
Compounds of formula (XXVIII) may be obtained from the compounds of formula
10 (XXVII) following the methods of part 1, step (f), above. -.,  Step (kk)
The compounds of formula (XXVIII) are deprotected to provide the primary
alcohols of formula (XVIII) using appropriate conditions. When PG is a 15
trialkylsilyl group it may be removed by treatment with a fluoride salt,
such as  tetrabutylammonium fluoride, or with hydrogen chloride in methanol.
Preferably,  when PG is a tert-butyldimethylsilyl group it is removed by
treatment with 2  equivalents of tetrabutylammonium fluorie in
tetrahydrofuran at room  



temperature for 18 hours, or with hydrogen chloride in methanol at room 20
temperature for 18 hours. 8. The alcohols of formula (XVIII) and (I) can be
oxidised to the  corresponding aldehydes of formula (XXIX), which are
particularly versatile  intermediates in the preparation of compounds of
formula (1). Some 25 representative transformations are shown in Scheme 8.
Unless otherwise  indicated, in schemes 8 to 11 Y is either Cl or -NR3R4,
and may preferably be Cl. WO 2004/096810 PCT/162004/001433  -61- Scheme 8
R~N_R2 R%NR2  R6 N N (II) R66N N  N N Y  N5Y NA  HO O H  (ID): Y = NR3R4
(XXIX)  (XVill): Y = Cl (mm) (qq)  (oo)  Rl 2 R~ R2 R. ~N'R N N "R N  RN N
RN INN y N N R NAY  HO b R Ra H H3CO (XXX) (XXXI I) (XXXIV) (nn) (pp) (rr)
a R,, N~R2 R~N~R2 R~N,R2  



RN LN RN :N RN ~N NAY R N~Y H N~Y  O Ra Rb Rd 0 (XXXI) (XXXIII) (XXXV)  Step
(II) The oxidation of the alcohols of formula (XIX) can be achieved using a
5 chromium(VI) reagent such as pyridinium chlorochromate, an activated
dimethylsulfoxide reagent as in the Swern oxidation protocol, a hypervalent
iodine reagent such as the Dess-Martin periodinane, or a combination of
tetra-n WO 2004/096810 PCT/IB2004/001433  -62 propylammonium perruthenate
and N-methylmorpholine-N-oxide in a suitable  solvent at a temperature of
between 0C and ambient temperature. Suitable  solvents include
dichloromethane. 5 A preferred reagent is the Dess-Martin periodinane. In
principle, the aldehydes of formula (XXIX) may also be prepared from the
corresponding esters by reduction with DIBAL at low temperature, but in
practice  it is very difficult to stop the reduction at the aldehyde stage,
and the primary 10 alcohol is generally the major product.  Step (mm)
Reaction of the aldehydes of formula (XXIX) with a Grignard reagent RbMgHal,
where Rb is an alkyl or cycloalkyl group and Hal is Cl, Br or I, or with an
15 organolithium reagent RbLi, provides the secondary alcohols of formula
(XXX).  The compounds of formula (XXX) wherein Y is NR3R4 are themselves
compounds of formula (1) wherein R5 is alkyl substituted with a hydroxyl
group.  20 Step (nn) The compounds of formula (XXX) may be carried forward
as discussed in part 5  above for the primary alcohol analogues. For
example, they may be alkylated to  provide the compounds of formula (XXXI)
following the methods described in  



part 5, steps (x) and (y), or part 5, step (z), above. 25 Another
possibility, not illustrated in Scheme 8, is to oxidise the secondary
alcohol using the methods of step (II) to obtain a ketone, which may be
further  elaborated in a manner analogous to the aldehydes of formula
(XXIX). 30 Step (oo) Using the Wittig reaction methodology, the aldehydes of
formula (XXIX) may be  d d  treated with a phosphorane reagent Ph3P:C(R)R,
where R and R are WO 20031096810 PCTl1B2003/001433  -63 hydrogen, alkyl or
cycloalkyl, to provide compounds of formula (XXXII), in which  there is a
double bond adjacent to the pyrazolopyrimidine nucleus. Analogous compounds
may also be prepared from the alcohols of formula (XXX)  5 when Ra is
CH(R)Rd by acid-catalysed dehydration, or by base-catalysed  elimination
from the corresponding chloride or mesylate. Step (pp) If not required in
the final product, the double bond in compounds of formula  10 (XXXII) may
be reduced by catalytic hydrogenation. Step (qq) The use of
(methoxymethylene)triphenylphosphorane in the Wittig reaction of  step (oo)
provides the enol ethers of formula (XXXIV). 15 Step (rr) The enol ethers of
formula (XXXIV) may be hydrolysed in acid solution to provide  the aldehydes
of formula (XXXV). These may then be elaborated in the same  ways as
discussed above for the aldehydes of formula (XXIX). 20 9. The aldehydes of
formula (XXIX) can also be homologated to provide  esters, as illustrated in
Scheme 9. The esters so obtained can then be  



elaborated to provide compounds of formula (1) following the methods
outlined in  25 parts 5 and 8 above. WO 2004/096810 PCT/IB2004/001433  -64-
Scheme 9 R\N,Rz  s R N  i  N N Y  0 H  (XXIX)  (ss) (uu) , z R1 ~R2  R~N,R N
s Rs N  0 Nq N \~Y  N Y N  H3C-S H  H3C,S H H3CO 0 (XXXVI) (XXXVI I I)  (tt)
(W)  R~N~R2 R~N.R s Rs  N N N N Y N Y  



H3CO 4  0 H3CO 0  (XXXVII) (XXXIX) Step (ss) The aldehydes of formula (XXIX)
are treated with methyl methylmercaptomethyl  5 sulfoxide (CH3SCH2S(O)CH3)
and triton B in tetrahydrofuran to give  intermediates of formula (XXXVI).
WO 2004/096810 PCT/IB2004/001433  -65- Step (tt) The intermediates of
formula (XXXVI) are treated with methanol and acetyl  chloride to provide
the ester of formula (XXXV)I). 5 Step (uu) The aldehydes of formula (XXIX)
can be converted to the acrylate ester of  formula (XXXVIII) by reaction
with a phosphorus reagent following the protocols  of the Wittig, Horner or
Wadsworth-Horner-Emmons reactions. The reagent is  prepared by treating a
triphenylphosphonium salt Ph3P'CH2CO2CH3.X" (Wittig),  10 a phosphene oxide
Ph2P(O)CH2CO2CH3 (Horner), or a phosphonate (EtO)2P(O)CH2CO2CH3
(Wadsworth-Horner-Emmons), with a base such as  butyllithium, a lithium
dialkylamide or an alkaline metal alkoxide, in a suitable  solvent such as
tetrahydrofuran. 15 The method is not limited to the preparation of
a-unsubstituted acrylate esters.  The use of an alkyl-substituted phosphorus
reagent such as  Ph3P+CH(R)CO2CH3.X- or the equivalent phosphine oxide or
phosphonate,  wherein R is alkyl, gives access to the corresponding a-alkyl
acrylate derivative. 20 The conversion of the aldehydes of formula (XXIX) to
acrylate esters of formula  (XXXVIII) can also be achieved by reaction with
a malonate derivative following  the method of the Knoevenagel condensation.
Step (vv) 



25 The reduction of the carbon-carbon double bond of (XXXVIII) to give the
compounds of formula (XXXIX) can be accomplished by catalytic hydrogenation
using molecular hydrogen in the presence of a transition metal catalyst such
as  palladium, platinum or nickel. 30 The acrylates of formula (XXXVIII) can
also be treated with alkylcopper reagents  to give analogues of the
compounds of formula (XXXIX) in which an alkyl  substituent is introduced on
the carbon atom adjacent to the pyrazolopyrimidine WO 2004/096810
PCT/IB2004/001433  -66 ring system, or with a sulphonium ylid or a carbene
equivalent to give a 2- (pyrazolbpyrimidinyl)-cyclopropane-1-carboxylate
derivative. 5 10. The homologated esters of formula (XXXVII) can also be
prepared by the  method illustrated in Scheme 10. Scheme 10 1 2 R~ ,R2
R~N,R N  R6 N N (WW) R N N N N-5~Y N NY  H3CO O HO O (XVII); Y = Cl (XXXXI)
(XXXX); Y = NR3R4 (xx) R1 N,R2  R6 N  H3CO N~ Y  O (XXXVII)  10 Step (ww)
The methyl esters of formulae (XVII) and (XXXX) may be hydrolysed to provide
the acids of formula (XXXXI) following the methods of part 2, step (n),
above.  



(The esters of formula (XXXX) may be obtained from the esters of formula
(XVII)  following the methods of part 1, step (g) above.) 15 Step (xx) The
acids of formula (XXXXI) may be homologated following the methods of the
Arndt-Eistert reaction. The carboxylic acid is converted to a reactive
intermediate such as the acid chloride (by reaction with oxalyl chloride) or
a WO 2004/096810 PCT/1B2004/001433  -67 mixed anhydride (by reaction with
isobutyl chloroformate). The intermediate is  reacted with diazomethane to
provide an a-diazoketone. This is treated with  silver oxide in the presence
of methanol to give the homologated ester of  formula (XXXVII). 5 11. The
homologated esters of formula (XXXIX) can also be prepared by the  method
illustrated in Scheme 11. 10 Scheme 11 1 R  R\ R R~N,R2 (YY) N  N Rs  R N O
N N~Y H3CO N Y  X (XXIX); Y = Cl H3CO O  (XXXXU); Y = NR3R4 (XXXXIII)  (zz)
R~ 2 N~R  



6 R N  N i  N Y  H3CO O  (XXXIX)  Step (yy) The chlorides of formulae (XXIX)
and (XXXXII) are reacted with a dialkyl  malonate (CH3O2C)2CH2 and a base in
a suitable solvent. Typically, the base is  15 an alkaline metal alkoxide
such as sodium ethoxide or potassium tert-butoxide, and the solvent is an
alcohol such as methanol or ethanol, or an ether such as  tetrahydrofuran.
Preferably the base and the solvent are chosen such as to WO 2004/096510
PCT/18200-t/001433  -68 minimise transesterification with the malonate
reagent and the intermediate  (XXXXI I I). The method can be extended to
substituted malonates (CH3O2C)2CHR, where R  5 is an alkyl group. This gives
access to compounds analogous to (XXXIX) in  which the group R is a
substituent on the carbon atom adjacent to the R'O2C  group. These compounds
can also be prepared by aikylating the intermediate  (XXXXIII) with R-Br or
R-I in the presence of an alkaline metal alkoxide base. 10 Step (zz) The
intermediate (XXXXIII) is then decarboxylated to give the product (XXXIX).
This can be achieved by selective hydrolysis using one equivalent of an
alkaline  metal hydroxide, such as sodium hydroxide, followed by
acidification, or by any  other method known in the art. 15 The following
compounds form further aspects of the present invention:  



20 A compound of formula (VII) Cl  N Rs~ N  N& CI R (VII)  wherein R5 and R6
are as defined above. 25 Preferred is a compound of formula (VIV6') WO
2004/0968111 PCT/IB2004/001433  -69 R6 Cl  N N~ I ,  N CI R (VI IA)  wherein
R5 and R6 are as defined above. A compound of formula (VIII)  5 R~N~R2  _R6
N  N N CI R (VIII)  wherein R1, R2, R5 and R6 are as defined above.
Preferred is a compound of formula (VIIIA) 10 R1 2  R6 N  



N N\ l J  N CI R (VI I IA)  wherein R1, R2, R5 and R6 are as defined above.
15 The invention is further illustrated by the following, non-limiting
examples.  Melting points were determined on a Gallenkamp melting point
apparatus using  glass capillary tubes and are uncorrected. Unless otherwise
indicated all  reactions were carried out under a nitrogen atmosphere, using
commercially  available anhydrous solvents. Reactions performed under
microwave irradiation 20 were carried out using an Emrys Creator machine
(Personal Chemistry Ltd.) with  a power output of 15 to 300W at 2.45GHz.
'0.88 Ammonia' refers to WO 2004/096810 PCT/IB2004/001433  -70
commercially-available aqueous ammonia solution of about 0.88 specific
gravity.  Thin-layer chromatography was performed on glass-backed pre-coated
Merck  silica gel (60 F254) plates, and silica gel column chromatography was
carried out  using 40-63,um silica gel (Merck silica gel 60). Ion exchange
chromatography 5 was performed using with the specified ion exchange resin
which had been pre- washed with deionised water. Proton NMR spectra were
measured on a Varian  Inova 300, Varian Inova 400, or Varian Mercury 400
spectrometer in the solvents  specified. In the NMR spectra, only
non-exchangeable protons which appeared  distinct from the solvent peaks are
reported. Low resolution mass spectra were 10 recorded on either a Fisons
Trio 1000, using thermospray positive ionisation, or  a Finnigan Navigator,
using electrospray positive or negative ionisation. High  resolution mass
spectra were recorded on a Bruker Apex II FT-MS using  electrospray positive
ionisation. Combustion analyses were conducted by  Exeter Analytical UK.
Ltd., Uxbridge, Middlesex. Optical rotations were 15 determined'at 25C using
a Perkin Elmer 341 polarimeter using the solvents and  concentrations
specified. Example compounds designated as (+) or (-) optical  



isomers are assigned based on the sign of optical rotation when determined
in a  suitable solvent. 20 Abbreviations and Definitions ArbocelTM
Filtration agent, from J. Rettenmaier & Sohne, Germany  Amberlyst(r) 15 Ion
exchange resin, available from Aldrich Chemical Company  APCI Atmospheric
Pressure Chemical Ionisation atm Pressure in atmospheres (1 atm = 760 Torr =
101.3 kPa)  BiotageTM Chromatography performed using Flash 75 silica gel
cartridge,  from Biotage, UK BOC tert-Butyloxycarbonyl group  br Broad c
Concentration used for optical rotation measurements in g per  100 ml (1
mg/ml is Co. 10) cat Catalytic  d Doublet WO 2004/096811) PCT/1B200-4/001433
-71 dd Doublet of doublets Degussa(r) 101 10 wt% palladium on activated
carbon, Degussa type El01  available from Aldrich Chemical Company Develosil
Supplied by Phenomenex - manufactured by Nomura Chemical  Combi-RP C30 Co.
Composed of spherical silica particles (size 3 pm or 5 pm)  hplc column
which have a chemically bonded surface of C30 chains. These particles are
packed into stainless steel columns of dimensions 2  cm internal diameter
and 25 cm long. Dowex(r) Ion exchange resin, from Aldrich Chemical Company
ee Enantiomeric excess HRMS High Resolution Mass Spectrocopy (electrospray
ionisation  positive scan) HyfloTM Hyflo supercel(r), from Aldrich Chemical
Company  



liq Liquid LRMS Low Resolution Mass Spectroscopy (electrospray or
thermospray  ionisation positive scan) LRMS (ES-) Low Resolution Mass
Spectroscopy (electrospray ionisation  negative scan) m Multiplet  m/z Mass
spectrum peak MCITM gel High porous polymer, CHP20P 75-150m, from Mitsubishi
Chemical Corporation Phenomenex Supplied by Phenomenex. Composed of
spherical silica particles  Luna Cl 8 hplc (size 5 pm or 10 pm) which have a
chemically bonded surface of  column C18 chains. These particles are packed
into a stainless steel column of dimensions 2.1 cm internal diameter and 25
cm long.  psi Pounds per square inch (1 psi = 6.9 kPa) q Quartet  Rf
Retention factor on TLC  s Singlet Sep-Pak(r) Reverse phase C18 silica gel
cartridge, Waters Corporation  t Triplet TLC Thin Layer Chromatography WO
2004/096810 PCT/IB2004/001433  -72- Chemical shift Unless otherwise provided
herein: PyBOP(r) means Benzotriazol-1-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate; 5 PyBrOP(r) means bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate;  CDI means N,N'-carbonyldiimidazole; WSCDI means
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide  



hydrochloride; 10 Mukaiyama's reagent means 2-chloro-l-methylpyridinium
iodide;  DCC means N,N'-dicyclohexylcarbodiimide; HOAT means
1-hydroxy-7-azabenzotriazole;  HOBT means 1 -hydroxybenzotriazole hydrate;
Hi nig's base means N-ethyldiisopropylamine;  15 Et3N means triethylamine;
NMM means N-methylmorpholine;  NMP means 1-methyl-2-pyrrolidinone;  DMAP
means 4-dimethylaminopyridine;  NMO means 4-methylmorpholine N-oxide; 20
KHMDS means potassium bis(trimethylsilyl)amide;  NaHMDS means sodium
bis(trimethylsilyl)amide;  DIAD means diisopropyl azodicarboxylate; DEAD
means diethyl azodicarboxylate;  DIBAL means diisobutylaluminium hydride; 25
Dess-Martin periodinane means 1,1,1-triacetoxy-1,1-dihydro-1,2-
benziodoxol-3(1 "-one; TBDMS-Cl means tent-butyldimethylchlorosilane;
TMS-Cl means chlorotrimethylsilane; BOC means tert-butoxycarbonyl;  30 CBz
means benzyloxycarbonyl; MeOH means methanol, EtOH means ethanol, and EtOAc
means ethyl  acetate; WO 2004/096810 PCT/1 B2004/001433  -73 THE means
tetrahydrofuran, DMSO means dimethylsulfoxide, and DCM  means
dichloromethane; DMF means N,N-dimethylformamide; AcOH means acetic acid,
TFA means trifluoroacetic acid. 5 The following Examples illustrate the
preparation of the compounds of the  



formula (I): Examples 1-28  R2 R1 R2  R6 \N~ R6 \N/R  HNR3R4 N "N N N  N~ I
N~ s  S N Cl RS N 14R  R R 10 A solution of the required monochioride (see
preparations 68, 70-82, 85, 86 and  90) (ieq), the required HNR3R4 amine
(5eq) and N-ethyldiisopropylamine (5eq)  in dimethylsulfoxide (3-4
mL.mmol-1) was heated in a sealed vessel at 120C for  18 hours. The reaction
mixture was diluted with water and the product extracted  with ethyl acetate
(x3). The organics were combined, washed with water dried 15 over magnesium
sulphate and concentrated in vacuo. The crude product was  purified using
column chromatography on silica gel eluting with  dichloromethane:ethyl
acetate, dichloromethane:methanol or pentane:ethyl  acetate as solvents. 20
The following compounds were made by the method described above: WO
2004/096810 PCT/IB2004/001433  -74- Ex jN:] 6 HN N R3  N N. H3C R4  N 1 R' _
1 ; -NR 3R4 = -NHCH3; R6 = -(CH2)2OCH3  



CH3 'H NMR (CD30D, 400MHz) 8: 1.33 (t, 3H), 2.40 (s, 3H), 2.85 (m, 2H),
2.99 (s, 3H), 3.44 (s, 3H), 3.84 (t, 2H), 4.65 (br s, 2H), 6.92 (s, 1 H),
8.14  (d, 1 H), 8.39 (s, 1 H). LRMS:m/z APCI+ 342, [MH]+ N~CH3  N^N 2 R' = I
I I ; -NR 3R4 6 R6 = -(CH2)2OCH2CH3  N  I  CH3 'H NMR (CDCI3, 400MHz) 8:
1.25 (t, 3H), 1.40 (t, 3H), 1.78 (m, 2H), 2.02  (m, 2H), 2.22 (m, 2H), 2.40
(s, 3H), 2.92 (q, 2H), 3.07 (m, 2H), 3.11 (s,  3H), 3.66 (q, 2H), 3.90 (m,
2H), 4.62 (m, 2H), 4.65 (m, 1 H), 8.28 (dd, 1 H), 55 (d, 1 H), 8.86 (s, 1
H), 10.08 (s, 1 H). LRMS:m/z ES+ 440, [MHJ+  NON N 3 R' = I I I ; -NR 3R4 R6
= -(CH2)2OCH2CH3  NH2  'H NMR (CDCI3, 400MHz) 8: 1.22 (t, 3H), 1.38 (t, 3H),
2.92 (q, 2H), 3.65  (m, 2H), 3.81 (m, 2H), 3.92 (m, 3H), 4.42 (m, 2H), 4.63
(t, 2H), 8.43 (m, 1 H), 8.53 (m, 1 H), 8.85 (s, 1 H)  LRMS APCI m/z 384
[MH]+ WO 2004/096810 PCT/182004/001433  -75 N R7n  Ri HN N R7B  NN I N R N
N-~CH3  ~NH  5 = -CH3; R6 = -(CH2)20(CH2)2CH3; RSA = H; R7B = -CH3 'H NMR
(CDCI3 , 400MHz) 5: 0.75 (t, 3H), 1.49 (d, 3H), 1.61 (m, 2H), 2.37  



(s, 3H), 2.47 (s, 3H), 3.07-3.41 (m, 5H), 3.52 (t, 2H), 3.89 (t, 2H), 4.64
(t,  2H), 4.74 (d, 2H), 6.81 (d, 1H), 8.10 (s, 1H), 8.20 (d, 1H), 9.68 (s,
1H).  LRMS:m/z APCI+ 425, [MH]+ 5 R5 = -CH(CH3)2; R6 = -(CH2)20CH3; R7A = H;
R711 = -CH3 'H NMR (DMSO-d6i 400MHz) 8: 1.02 (d, 3H), 1.33 (d, 6H), 2.32 (s,
3H),  2.43 (m, 1 H), 2.67 (m, 2H), 2.76 (m, 1 H), 2.91 (m, 1 H), 3.19 (m, 1
H), 3.35  (s, 3H) 3.74 (t, 2H), 4.35 (m, 2H), 4.57 (br s, 2H) 6.91 (d, 1 H),
8.03 (br s,  1 H), 8.17 (d, 1 H), 9.79 (br 1 H). LRMS:m/z APCI+ 425, [MH]+ 6
R5=-CHs; R6=H; R'"=H; R7B=-CH3 'H NMR (DMSO-d6, 400MHz) 8: 1.05 (d, 3H),
2.34 (d, 6H), 2.56 (m, 1 H)  a.70 (m, 2H), 2.78-2.95 (m, 2H), 4.45 (d, 2H),
6.93 (d, 1 H), 8.22 (d, 1 H),  8.27 (s, 1 H), 9.94 (br s, 1 H), 12.23 (br s,
1 H). LRMS:m/z APCI+ 339,  [MH]+ R5 = -CHs; R6 = -(CH2)20(CH2)2CH3; R 7A =
-CH3; R7B = H 'H NMR (CDCI3 , 400MHz) 8: 0.75 (t, 3H), 1.21 (d, 3H), 1.62
(m, 2H), 2.30  (s, 3H), 2.47 (s, 3H), 2.65 (m, 1 H), 2.97 (m, 3H), 3.15 (m,
1 H), 3.51 (t, H), 3.88 (t, 2H), 4.63 (m, 4H), 7.50 (d, 1 H), 8.14 (s, 1 H),
8.18 (d, 1 H),  .57 (s, 1 H). LRMS:m/z APCI+ 425, [MH]+ WO 2004/096810
PCT/IB2004/001433  -76 A = -CH3; R = H  8 R = -CH(CH3)2; R = -(CH2)2OCH3; R
'H NMR (DMSO-d6, 400MHz) 8: 1.00 (d, 3H), 1.32 (d, 6H), 2.25 (s, 3H),  2.40
(m, 1 H), 2.65 (m, 2H), 2.76 (m, 1 H), 2.89 (m, 1 H), 3.19 (m, 1 H), 3.35
(s, 3H), 3.75 (t, 2H), 4.33 (br d, 2H), 4.57 (br s, 2H), 7.62 (d, 1 H), 8.00
(br  1 H), 8.15 (s,1 H) 9.67 (br s, 1 H). LRMS:m/z APCI+ 425, [MH]+ 9 R5 =
-CH3; R6 =-CH(CH3)2; R7A = -CH3; R7B = H 'H NMR (CD3OD , 400MHz) 8:1.25 (d,
3H), 1.52 (d, 6H), 2.34 (s, 3H),  2.42 (s, 3H), 2.73 (m, 1 H), 2.95 (m, 1
H), 3.04 (m, 2H), 3.20 (m, 1 H), 4.59 



(br s, 2H), 5.03 (br s, 1 H), 7.69 (d, 1 H), 7.95 (br s, 1 H), 8.16 (s, 1
H). ..,  LRMS:m/z APCI+381, [MH]+ N^N  R; HN NN I N  \ 'I R5 N N ^ Rion  /NH
RiOB B  10 R5 = -CHs; R6 = -(CH2)3OCH3; R'OA = -CH3; R1OB = H 0  'H NMR
(DMSO-d6, 400MHz) 8: 1.01 (d, 3H), 1.94 (t, 2H), 2.33 (s, 3H), 2.46 (br d, 1
H), 2.66 (br m, 2H), 2.80 (br m, 1 H), 2.92 (br d, 1 H), 3.17 (m,  H), 4.37
(br d, 2H), 4.43 (t, 2H), 7.85 (br d, 1 H), 8.59 (d , 1 H), 8.81 (s, 1 H).
LRMS:m/z APCI+398, [MH]+ 11 R5 = -CH3; R6 = -(CH2)2OCH2CH3; R'OA = -CH3; WOO
= H 'H NMR (CDCI3, 400MHz) 8: 1.25 (t, 3H), 1.34 (d, 3H), 2.48 (s, 3H), 2.87
(m, 1 H), 3.01 (m, 2H), 3.26 (m, 2H), 3.66 (q, 2H), 3.91 (t, 2H), 4.63 (m,
1H), 8.13 (d, 1 H), 8.56 (d,1 H), 8.87 (s, 1 H), 10.13 (br s, 1 H). LRMS:m/z
ES+ : 398, [MH]+ WO 2004/096810 PCT/IB2004/001433  -77 12 R = -CH3; R =
-(CH2)2OCH2CH3; R = H; R = -CH3 1H NMR (CDCI3, 400MHz) 8: 1.25 (t, 3H), 1.40
(d, 3H), 2.48 (s, 3H), 3.01  (m, 2H), 3.17 (m, 1H), 3.26 (m, 2H), 3.66 (q,
2H), 3.91 (t, 2H), 4.63 (m,  H), 8.13 (d, i H), 8.56 (d,1 H), 8.87 (s, 1 H),
10.15 (br s, 1 H). LRMS:m/z  ES+ : 398, [MH]+ 13 R5 = -CH3; R6 =
-(CH2)2OCH2CH3; R10A = -CH(CH3)2; R108 = H 1 H NMR (CDCI3, 400MHz) 8: 1.12
(m, 1 H), 1.18 (m, 6H), 1.26 (t, 3H), 2.10  (br m, 1 H), 2.47 (s, 3H), 3.04
(m, 2H), 3.44 (m, 2H), 3.67 (m, 2H), 3.91 (t,  



2H), 4.64 (t, 2H), 4.70-4.86 (br m, 2H), 8.14 (d, 1 H), 8.54 (d,1 H), 8.88
(s,  1H), 10.17 (br s, 1 H). LRMS:m/z ES+ :426, [MH]+ 14 R5 = -CH3; R6 =
-(CH2)20CH2CH3; R10A = H; R10B = -CH(CH3)2 1H NMR (CDCI3, 400MHz) 8:1.08 (m,
1H), 1.18 (m, 6H), 1.26 (t, 3H), 2.30  (m, 1 H), 2.47 (s, 3H), 3.10 (m, 2H),
3.25 (m, 2H), 3.67 (m, 2H), 3.91 (t,  2H), 4.64 (t, 2H), 4.76 (m, 1 H), 4.92
(m, 1 H), 8.14 (d, 1 H), 8.54 (d,1 H),  8.88 (s, 1 H), 10.20 (br s, 1 H).
LRMS:m/z ES+ : 426, [MH]+ 15 R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3; R10A = -CH3;
R108 = H 1H NMR (CDCI3i 400MHz) 8: 1.26 (t, 3H), 1.30 (d, 3H), 1.39 (t, 3H),
2.78- 3.02 (br m, 7H), 3.66 (q, 2H), 3.91 (t, 2H), 4.62 (m, 4H), 8.15 (d, 1
H), 8.55  (d,i H), 8.86 (s, 1 H), 10.13 (br s, i H). LRMS:m/z ES+ :412,
[MH]+ 16 R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3; R1OA = H; R1oB = -CH3 1H NMR
(CDCI3, 400MHz) 8: 1.26 (t, 3H), 1.30 (d, 3H), 1.39 (t, 3H), 2.78- 3.02 (br
m, 7H), 3.66 (q, 2H), 3.91 (t, 2H), 4.62 (m, 4H), 8.15 (d, 1 H), 8.55  d,1
H), 8.86 (s, I H), 10.13 (br s, 1H). LRMS:m/z ES+ : 412, [MH]+ WO
2004/096810 PCT/IB2004/001433  -78 17 R5 = -CH2CH3; R = -(CH2)2OCH2CH3; R =
-CH(CH3)2; Rlub = H 'H NMR (CDCI3, 400MHz) 5: 1.21 (d, 6H), 1.27 (t, 3H),
1.39 (t, 3H), 2.30  (m, 1 H), 2.90 (m, 2H), 3.00 (m, 1 H), 3.10 (m, 1 H),
3.33 (m, 1 H), 3.69  m,4H), 3.93 (t, 2H), 4.66 (t, 2H), 4.84 (m, 2H), 8.14
(d, 1 H), 8.62 (d, 1 H),  8.91 (s, 1 H), 10.46 (br s, 1 H). LRMS:m/z ES+ :
440, [MH]+ 18 R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3; R70A = H; RIOB = -CH(CH3)2
1H NMR (CDCI3, 400MHz) 8:1.08 (d, 6H), 1.21 (t, 3H), 1.39 (t, 3H), 2.90  (m,
4H), 3.11 (m, 2H), 3.21 (m, 2H), 3.63 (m, 2H) 3.90 (t, 2H), 4.61 (m,  3H),
4.78 (br d, 1 H), 8.18 (d, 1 H), 8.51 (d, 1 H), 8.83 (s, 1 H), 10.12 (br s,
1 H). LRMS:m/z ES+ : 440, [MH]+ 19 R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3; R1OA =
-CH2CH3; R1OB = H 'H NMR (CDCI3, 400MHz) 5: 1.16 (t, 3H), 1.25 (m, 5H), 1.39
(t, 3H), 2.91  (q, 2H), 3.10 (m, 2H), 3.30 (m, 1 H), 3.50 (m, 2H), 3.68 (m,
2H), 3.92 (m,  



2H), 4.65 (t, 2H),4.77 (m, 2H), 8.06 (d, 1 H), 8.55 (d,1 H), 8.88 (s, 1 H),
10.23 (br s, 1 H). LRMS:m/z ES+ : 426, [MH]+ 20A R5 = -CH3; R6 =
-(CH2)2OCH(CH3)2; RbOA = -CH3; R1 = H 'H NMR (DMSO-d6, 400MHz) 8: 1.04 (d,
6H), 1.33 (d, 3H), 2.38 (s,3H),  3.08-3.11 (m, 2H), 3.30-3.40 (m, 3H), 3.59
(m, 1 H), 3.75 (t, 2H), 4.55 (d,  2H), 4.61 (m, 2H), 8.08 (d, 1 H),8.70 (d,1
H),9.01 (s,1 H), 9.30 (br 1 H), 9.54  (br, 1 H). LRMS:m/z APCI+ 412, [MH]+
21A R5 = H; R6 = -(CH2)2OCH2CH3; R19A = -CH3; RlOB = H 'H NMR (DMSO-d6,
400MHz) 8:1.05 (t, 3H), 1.32 (d, 3H), 3.03 (m,1 H),  3.14 (m, 1 H), 3.35 (m,
3H), 3.47 (q, 2H), 3.79 (t, 2H), 4.50 (m, 2H), 4.73  (t, 2H), 7.98 (s, 1 H),
8.05 (d, 1 H), 8.72 (d, 1 H), 9.01 (s, 1 H), 9.40 (br s, 1 H), 9.52 (br s, 1
H). LRMS:m/z APCI+ 384, [MH]+ WO 2004/096810 PCT/IB2004/001433  -79 22 W=
-CH2CH3; R6 = -(CH2)2OCH2CH3; R = -CH3; R = -CH3 'H NMR (CD30D, 400MHz) 8:
1.18 (d, 6H), 1.22 (t, 3H), 1.36 (t, 3H), 2.53  (t, 2H), 2.89 (m, 4H), 3.65
(q, 2H), 3.88 (m, 2H), 4.63 (m, 4H), 8.20 (d, 1 H), 8.57 (d, 1 H), 8.79 (s,
1 H). LRMS:m/z ES+ 426, [MH]+  23 R5 = -CH3; R6 = -(CH2)20(CH2)2CH3; RtOA =
-CH3; Rt0 = H 'H NMR (CD30D, 400MHz) 8: 0.76 (t, 3H), 1.19 (d, 3H), 1.63 (m,
2H), 43 (s, 3H), 2.68 (m, 1 H), 2.89 (m, 2H), 3.06 (m, 2H), 3.54 (t, 2H),
3.87 (t,  2H), 4.59 (m, 2H), 4.65 (t, 2H), 8.20 (d, 1 H), 8.58 (d, 1 H),
8.79 (s, 1 H).  LRMS:m/z APCI+ 412, [MH]+ 24 R5 = -CHs; R6 = -CH(CH3)2; R10A
= -CH3; R'OB = H 'H NMR (CD3OD , 400MHz) 5:1.18 (d, 3H), 1.47 (dd, 6H), 2.43
(s, 3H),  2.64 (m, 1 H), 2.87 (m, 2H), 3.06 (m, 2H), 4.50 (br s, 2H), 5.00
(br, 1 H),  7.88 (br s, 1 H), 8.53 (d, 1 H), 8.79 (s, 1 H). LRMS:m/z APCI+
368, [MH]+  5A R5 = -CH3; R6 = -(CH2)30CH2CH3; R'OA = -CH3; R106 = H 'H NMR
(DMSO-d6, 400MHz) S: 0.96 (t, 3H), 1.32 (d, 3H), 1.88 (m, 2H),  2.41 (s,
3H), 2.94-3.20 (br m, 3H), 3.23-3.42 (br m, 6H), 4.44-4.59 (br in,  



H), 7.81 (d, 1 H), 8.62 (d, 1 H), 8.95 (s, 1 H). LRMS APCI m/z 412 [MH]+ WO
2004/096810 PCT/IB2004/001433  -80 2 1  R6 R~N,R  N N N \ N CH3  R5 CNH  N^N
6 NR' R2 = HN CH ; R5 = -CH3; R6 = -(CH2)20CH2CH3  3 'H NMR (CD3OD, 400MHz)
6: 1.20 (m, 6H), 2.42 (s, 3H), 2.50 (s, 3H),  2.66 (m, 1 H), 2.88 (m, 2H),
3.00 (m, 1 H), 3.10 (m, 1 H), 3.64 (q, 2H), 3.87  (t, 2H), 4.58 (d, 2H),
4.64 (t, 2H), 8.18 (s, 1 H), 8.67 (s, 1 H). LRMS:m/z  PCI+ 412, [MH]+. N ,N
27 -NR'R2 = HN R5 = -(CH2)2CH3; R6 = -CH3  1 'H NMR (DMSO-d6, 400MHz) S:
0.92 (t, 3H), 0.99 (d, 3H), 1.72 (q, 2H), -^e  2.38 (bt, 1 H), 2.63 (br d,
2H), 2.71 (t, 2H), 2.88 (br d, 2H), 4.13 (s, 3H), .24 (br d, 2H), 7.66 (m, 1
H), 8.01 (br d, 1 H), 8.82 (br s, 1 H). LRMS:m/z  PCI+ 368, [MH]+ Nl^N  28
NR' R2 = H3C. Ni ~% R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3  'H NMR (CDCI3,
400MHz) S: 0.97 (t, 3H), 1.15 (d, 3H), 1.41 (t, 3H), 2.56  (m, 1 H), 2.91
(m, 4H), 3.10 (m, 1 H), 3.22 (m, 2H), 3.48 (m, 3H), 3.61 (s,  3H), 3.97 (t,
2H), 4.59 (t, 2H), 6.39 (d, 1 H), 8.24 (d, 1 H), 8.77 (s, 1 H).  LRMS:m/z
APCI+ 426, [MH]+ WO 2004/096810 PCT/IB2 00 41001 4 3 3  



-81 A= the products were dissolved in dichloromethane, and treated with
ethereal  HCI, then evaporated in vacuo to provide the HCI salts Notes for
Examples 1-28  5 Example 3: tent-Butyl azetidin-3-ylcarbamate used as
HNR3R4. amine. The  product was treated with 9eq of trifluoroacetic acid in
sufficient dichloromethane  to achieve solution, and stirred for 18 hours.
The reaction mixture was  concentrated in vacuo to yield the
trifluoroacetate salt of the compound shown.  10 Examples 13 and 17:
(2R)-2-Isopropylpiperazine (WO 01/32646, pg. 19,  description 54) used as
HNR3R4 amine. Examples 14 and 18: (2S)-2-Isopropylpiperazine (US 6432957,
pg. 29,  15 preparation 65) used as HNR3R4 amine. Example 19:
(2R)-2-Ethylpiperazine (Preparation 124) used as HNR3R4 amine.  Examples
29-90 R2 R' 2 1 R6 \N~ R6 R\NR  HNR3R4  N N NN N  N~ I 'I ~ R3  R5 N CI R 5
N N4 20 R  A solution of the required monochloride ( see preparations 60,
66, 67, 69, 83,  84, 86-89) (1 eq.), and N-ethyldiisopropylamine (5eq) in
dimethylsulfoxide (3.5- 4mL.mmof') was added to a solution of the
appropriate amine (HNR3Ra) or  BOC-protected amine (2-4eq), washing in with
dimethylsulfoxide as required. 25 The reaction vessel was sealed and heated
to 120C for 18 hours and the  cooled mixture concentrated in vacuo. The
crude product was purified by  column chromatography on silica gel using an
elution gradient of  



dichloromethane:acetonitrile:methanol, or by HPLC using a Develosil Combi-RP
WO 2004/096810 PCT/IB2004/001433  -82 C30 column, and
methanol:water:diethylamine as eluant, to afford the title  compound. When
deprotection of the amine was required the crude products were either 5
treated with a solution of trifluoroacetic acid:dichloromethane (20:80 to
50:50 by  volume) and the reaction stirred for 6 hours or dissolved in
dichloromethane and  treated with a solution of HCI in ether, at room
temperature for 18 hours. The  solutions were then evaporated in vacuo and
purified either by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia as 10 eluant, or by HPLC using a
Phenomenex Luna C18 2 x 15cm 5m column using ..,  an elution gradient of 0.1
% aqueous trifluoroacetic acid: acetonitrile to give the  trifluoroacetate
salt of the title compound (B). Ex R7A  N~ HN R7B  H3C N N  N~ R3  N ~ I  R4
H3C N~11CHs  9A NR3R4 = ~NH ; R7A = -CHs; R78 = H H 3 'H NMR (D2O, 400MHz)
8: 0.77 (t, 3H), 1.21 (d, 6H), 1.57 (m, 2H), 2.25 (s, H), 2.70 (t, 2H), 3.06
(m, 1 H), 3.40 (m, 1 H), 3.56 (m, 1 H), 3.72 (m, 1 H),  05 (m, 2H), 4.10 (s,
3H), 7.59 (d, 1 H), 7.87 (d, 1 H), 8.09 (s, 1 H).  



LRMS:m/z ES+ 395, [MH]+ WO 2004/096810 PCT/1B2004/001433  -83- CH3 OA NR3Ra
= N~ ; R7A = -CH3; R7B = H  ~NH  'H NMR (D20, 400MHz) 8: 0.77 (t, 3H), 1.21
(d, 3H), 1.57 (q, 2H), 2.24 (s,  3H), 2.68 (t, 2H), 3.11 (m, 2H), 3.35 (m,
3H), 4.08 (s, 3H), 4.29 (m, 2H),  7.55 (d, 1 H), 7.83 (d, 1 H), 8.06 (s, 1
H). LRMS:m/z ES+ 381, [MH]+ N CH3 31 -NR 3Ra = ~ NH RTA.= -CH3; R7B = H  L
'H NMR (D20, 400MHz) 8:0.77 (t, 3H), 1.22 (d, 3H), 1.58 (q, 2H), 2.25 (s,
3H), 2.68 (t, 2H), 3.11 (m, 2H), 3.35 (m, 3H), 4.08 (s, 3H), 4.29 (m, 2H),
7.60 (d, 1 H), 7.90 (d, 1 H), 8.05 (s, 1 H). LRMS:m/z ES+ 381, [MH]+  NCH3
32A NR3Ra = NH ; R'A = -CH3; R78 = H  CH3  'H NMR (D20, 400MHz) S: 0.78 (t,
3H), 1.21 (d, 6H), 1.56 (q, 2H), 2.27 (s,  3H), 2.68 (1, 2H), 2.94 (1,2H),
3.28 (m, 2H), 4.06 (s, 3H), 4.39 (m, 2H),  .60 (m, 1 H), 7.92 (m, 1 H), 8.05
(m, 1 H). LRMS APCI+ m/z 395 [MH]+  CH3 3A -NR = N ;R 'A = -CHs; R78 =H
H3C-l- NH 'H NMR (DMSO-d6, 400MHz) 8: 0.89 (t, 3H), 1.28 (d, 6H), 1.71 (q,
2H),  2.27 (s, 3H) 2.76 (t, 2H), 2.80 (m, 2H), 3.33 (m, 2H), 4.14 (m, 3H),
4.60  (m, 2H), 8.08 (m, 1 H). MS ES+ 395 m/z [MH]+ WO 2004/096810
PCT/1B2004/001433  -84 =H  



34A -NR3R4 = ~ 1 ;R '" = -CH3; R'8 N  'H NMR (DMSO-d6 400MHz) 8: 1.94 (t,
3H), 1.72 (m, 2H), 2.25 (s, 3H),  2.80 (m, 2H), 3.20 (m, 4H), 3.95 (m, 4H),
4.25 (s, 3H), 7.95 (m, 2H), 8.21  (s, 1 H). MS ES+ m/z 367 [MH]+ 't-'N  35
NR3R4 = a \ R' = -CH3; R" = H  OH 'H NMR (CD3OD, 400MHz) 5: 0.97 (t, 3H),
1.52 (m, 2H), 1.77 (q, 2H),  1.89 (m, 2H), 2.32 (s, 3H), 2.81 (m, 2H), 3.21
(m, 2H), 3.82 (m, 1 H), 4.18  (s, 3H), 4.42 (m, 2H), 7.66 (m, 1 H), 8.16 (m,
2H). MS ES+ m/z 382 [MH]+  36 NR3R4 = No ; R7A = -CH3; R76 = H 'H NMR
(CD3OD, 400MHz) 8: 0.96 (t, 3H), 1.64 (m, 6H), 1.78 (m, 2H),  2.31 (s, 3H),
2.81 (m, 2H), 3.75 (m, 4H), 4.19 (s, 3H), 7.63 (m, 1 H), 8.15  (m, 2H). MS
ES+ m/z 366 [MH]+ 7 NR3R4 = N R'A = -CHs; R'g = H  I H  H NMR (D20, 400MHz)
5: 0.85 (t, 3H), 1.61 (q, 2H), 2.26 (s, 3H), 2.57 (m,  1 H), 2.69 (t, 2H),
3.08 (m, 2H), 4.12 (s, 3H), 4.40 (m, 1 H), 4.58 (m, 1 H),  7.39 (d, 1 H),
7.81 (d, 1 H), 7.99 (s, 1 H). MS ES+ m/z 353 [M H]+ WO 2004/096810
PCT/IB2004/001433  -85 3 8 -NR3R4 = lt~ N R7A = -CH3; R7 = H  CH3 'H NMR
(DMSO-d6, 400MHz) 6:0.93 (t, 3H), 1.66 (q, 2H), 2.32 (s, 3H),  2.70 (m, 2H),
3.01 (s, 3H), 3.29 (m, 2H), 4.24 (s, 3H), 4.38 (m, 2H), 4.56  m, 1 H), 7.56
(m, 2H), 8.20 (m, 2H), 8.80 (m, 1 H). MS ES+ m/z 367 [MH]+  `'CH3 39 -NR 3R
= L ; R'" = H; R78 = -CH3  



NH  'H NMR (CDCI3, 400MHz) 6: 1.00 (t, 3H), 1.34 (d, 3H), 1.83 (q, 2H), 2.40
(s,3H), 2.84 (m, 3H), 3.01 (m, 2H), 3.25 (m, 2H), 4.27 (s, 3H), 4.67 (m,
2H), 6.87 (d, 1 H), 7.50 (s, 1 H), 8.16 (d, 1 H), 8.24 (s, 1 H). LRMS:m/z
ES+  :381, [MH]+ N CH3 NR3R4 R R 3  40 'H NMR (CDCI3, 400MHz) 8: 1.00 (t,
3H), 1.34 (d, 3H), 1.83 (q, 2H), 2.40  (s,3H), 2.84 (m, 3H), 3.01 (m, 2H),
3.25 (m, 2H), 4.27 (s, 3H), 4.67 (m,  2H), 6.87 (d, 1 H), 7.50 (s, 1 H),
8.16 (d, 1 H), 8.24 (br s, 1 H). LRMS:m/z  } ES+ : 381, [MH]+ 1 NR3R4 = ;
R7A = H; R78 = -CH3  CH3  'H NMR (CDCI3, 400MHz) 8: 1.00 (t, 3H), 1.82 (q,
2H), 2.38 (s, 3H), 2.42  (s, 3H), 2.62 (m, 4H), 2.83 (t, 2H), 3.95 (br m,
4H), 4.27 (br s, 3H), 6.85  (br s, 1 H), 7.50 (br s, 1 H), 8.15 (br s, 1 H),
8.24 (br s, 1 H). LRMS:m/z ES+  :381, [MH]+ WO 2004/096810 PCT/1B2004/001433
-86 CH3  12B NR3R4 = R7A = H; R7B = -CH3  H 'H NMR (DMSO-d6, 400MHz) 8: 0.91
(t, 3H), 1.64 (m, 4H), 2.00-2.20 (m,  2H), 2.45 (s, 3H), 2.69 (t, 2H), 2.78
(s, 3H), 3.00 (m, 2H), 3.20-3.60 (m,  2H), 3.96 (m, 1 H), 4.21 (s, 3H), 7.10
(d, 1 H), 7.80 (s, 1 H), 8.18 (d, 1 H).  LRMS:m/z ES+ 395, [MH]+ C,CH3 -,  ;
RIA = H; R71 = -CH3 13B NR3R4 N  



CH3  'H NMR (DMSO-d5, 400MHz) 8: 0.93 (t, 3H), 1.51 (m, 1 H), 1.71 (q, 2H),
1.92 (m, 3H), 2.39 (s, 3H), 2.76 (m, 2H), 2.80 (m, 2H), 3.00 (s, 3H), 3.45
(m, 5H), 4.19 (s, 3H), 4.60 (m, 1 H), 7.02 (m, 1 H), 7.83 (s, 1 H), 8.18 (d,
1 H). LRMS:m/z ES+ 409, [MH]+ 46 NRsRa = N-1 N ZN-CH3 , R7A = H; R'B = -CH3
1 CH3  'H NMR (DMSO-d6 400MHz) 8:0.94 (t, 3H), 1.72 (q, 2H), 2.20 (m, 2H),
2.40 (s, 3H), 2.75 (t, 2H), 2.90 (m, 2H), 3.10 (s, 3H), 3.20-3.95 (comp)ex,
5H), 4.15 (s, 3H), 5.33 (t, 1 H), 6.98 (d, 1 H), 7.84 (s, 1 H), 8.19 (d, 1
H).  LRMS:m/z ES+ 395, [MH]+ WO 2004/096810 PCT/1B2004/001433  -87 45B
-NR3R4 = ; R'7A = H; R78 = -CHs  NH2  'H NMR (CDCI3, 400MHz) 8: 0.92 (t,
3H), 1.65 (m, 2H), 1.98 (m, 2H), 2.23  (m, 2H), 2.52 (s, 3H), 2.81 (m, 2H),
3.23 (m, 2H), 3.50 (m, 2H), 4.31 (s,  3H), 4.55 (m, 1 H), 7.16 (br s, 1 H),
7.69 (br s, 1 H), 8.13 (br s, 1 H).  LRMS:m/z ES+ 381, [MH]+ 466 NR3R4 = N
NH ;R 'A = H; R78 = -CHs 'H NMR (CDCI3, 400MHz) 8: 0.95 (t, 3H), 1.72 (q,
2H), 2.06 (br m, 2H),  2.51 (s, 3H), 2,82 (t, 2H), 3.31 (br m, 2H), 3.48 (br
m, 2H), 3.92 (br m,  2H), 4.15 (br m, 2H), 4.27 (s, 3H), 7.07 (br s, 1 H),
7.76 (s, 1 H), 8.04 (s,  1 H). LRMS:m/z ES+ 381, [MH]+ 476 -NR3R4 = N N-CH3
R7A = H; R76 = -CH3 'H NMR (DMSO-d6, 400MHz) 8:0.92, (t, 3H), 1.70 (q, 2H),
2.17 (t, 2H),  2.39 (s, 3H), 2.75 (t, 2H), 2.82 (s, 3H), 3.24-3.75 (complex,
8H), 4.17 (s,  3H), 7.01 (br s, 1 H), 7.86 (s, 1 H), 8.18 (d, 1 H). LRMS:m/z
ES+ 395, [MH]+  NH 



186 -NR 3R4= N R'A=H;R'6=-CHs  I H  'H NMR (CDCI3, 400MHz) 5: 0.95 (t, 3H),
1.65 (m, 2H), 2.05 (m, 2H), 2.30  (m, 2H), 2.45-2.5 (s, 3H), 2.65 (t, 2H),
2.80 (t, 2H), 3.25 (m, 2H), 3.50 (m,  2H), 4.20 (s, 3H), 4.30 (m, 1 H), 7.05
(m, 1 H), 7.15 (s, 1 H), 8.20 (m, 1 H).  HRMS: 381, [MH]+ WO 2004/096810
PCT/IB2004/001433  -88- ~N 9g NR3R4 = rNH 2 ; R'" = H; R'B = -CH3 'H NMR
(DMSO-d6 400MHz) 3: 0.93 (t, 3H), 1.30-1.95 (m, 7H), 2.40 (s,  3H), 2.74 (t,
2H), 2.97 (t, 2H), 3.14 (t, 2H), 4.17 (s, 3H), 4.25 (m, 2H), 7.04  (d, 1 H),
7.83 (br s, 1 H), 8.19 (d, 1 H). HRMS: 395, [MH]+ 50B R3 = -(CH2)2NHCH3; R4
= H; R7A = H; R7B = -CH3 'H NMR (DMSO-d5 400MHz) 6: 0.92 (t, 3H), 1.65 (q,
2H), 2.44 (s, 3H),  2.57 (s, 3H), 2.70 (t, 2H), 3.15 (m, 2H), 3.60 (m, 2H),
4.21 (s, 3H), 7.10 (d,  1 H), 7.84 (s, i H), 8.19 (d, 1 H). HRMS: 355, MH+
10 R3 = -(CH2)3NH2; R4 = H; R7n = H; R78 = -CH3 'H NMR (DMSO-d5, 400MHz) 8:
0.91 (t, 3H), 1.64 (q, 2H), 1.86 (t,. 2H),  2.43 (s, 3H), 2.69 (t, 2H), 2.85
(br m, 2H), 3.43 (br m, 2H), 4.21 (s, 3H),  7.09 (d, 1 H), 7.74 (s, 1 H),
8.18 (s, 1 H). HRMS: 355, MH+ N  52g -NR3R4 = N~CHs R'A = H; R'B = -CH3  1
CH3 Amk~  'H NMR (DMSO-d8, 400MHz) 6: 0.93 (t, 3H), 1.59 (q, 2H), 1.72 (q,
2H), l1w  2.05 (m, 2H) 2.36 (s, 3H), 2.75 (m, 8H), 2.92 (m, 2H), 3.42 (m,
2H), 4.14 (s, 3H), 4.68 (s, 1 H), 6.96 (d, i H), 7.83 (s, 1 H), 8.18 (d, 1
H). HRMS: 409,  



MH+ WO 2004/096810 PCT/1112004/001433  -89 N N'CH3 536 -NR3R4 = Fi/~~ ; R'"
= H; R"' = -CH3 'H NMR (DMSO-d5, 400MHz) 6: 0.92 (t, 3H), 1.09 (m, 1H),
1.55-1.90 (m,  5H), 2.10 (m, 1 H), 2.45 (s, 3H), 2.80 (s, 3H), 3.20-3.60
(complex, 4H),  22 (s, 3H), 7.12 (d, 1 H), 7.88 (br s, 1 H), 8.18 (d, 1 H).
LRMS ES+ m/z  09 [MH]+ ~N N~CH3 546 -NR3R4 = II ; Ran = H; R7e = -CH3  3 'H
NMR (DMSO-d6, 400MHz) 8: 0.93 (t, 3H), 1.10 (m, 1 H), 1.60-1.90 (m,  4H),
2.20 (m, 1 H), 2.41 (s, 3H), 2.60 (m, 1 H), 2.72 (s, 3H), 2.76 (m, 2H),
3.17 (s, 3H), 3.26-3.77 (m, 6H), 4.19 (s, 3H), 7.04 (m, 1 H), 7.85 (s, 1 H),
21 (d, 1 H). LRMS ES+ m/z 423 [MH]+ CH3  N,CH3  556 -NR3R4 = ; Ran = H; R76
= -CH3  N 'H NMR (DMSO-d,,, 400MHz) 8: 0.90 (t, 3H), 1.57-1.78 (m, 8H), 2.34
(s,  3H), 2.72 (t, 2H), 2.78 (s, 6H), 3.06-3.22 (m, 2H), 3.80 (m, 2H), 4.12
(s,  3H), 4.46 (br s, 1 H), 5.19 (br s, 1 H), 6.99 (m, 1 H), 7.72 (m, 1 H),
8.18 (m,  1 H). LRMS ES+ m/z 423 [MH]+ WO 2004/096810 PCT/IB2004/001433
-90- CH3 566 NR3R4 = N\ ; R7P' = H; R'B = -CH3  H 'H NMR (DMSO-d6, 400MHz)
S: 0.93 (t, 3H), 1.66 (q, 2H), 1.74-2.40 (m,  



H), 2.42 (s, 3H), 2.71 (t, 2H), 2.83 (s, 3H), 3.10-3.80 (m, 4H), 4.20 (s,
3H), 7.07 (m, 1 H), 7.78 (br s, 1 H), 8.18 (d, 1 H). LRMS ES+ m/z 395  [MH]+
lt~ N -  576 NR3R4 ; R7A = H; R78 = -CH3 'H NMR (DMSO-d6, 400MHz) S: 0.93
(t, 3H), 1.74 (q, 2H), 1.82-2.25 (br  m, 4H), 2.36 (s, 3H), 2.74 (t, 2H),
2.97-3.91 (complex, 9H) 4.15 (s, 3H),  97 (d, 1 H), 7.81 (s, 1 H), 8.18 (d,
1 H). LRMS ES+ m/z 407 [MH]+ 586 R3 = -(CH2)2N(CH3)2; R4 = H; R7A = H; R7B =
-CH3 1H NMR (DMSO-d6, 400MHz) 8:0.91 (t, 3H), 1.65 (q, 2H), 2.40 (s, 3H),
2.67 (t, 2H), 2.80 (s, 6H), 3.28 (m, 2H), 3.72 (t, 2H), 4.19 (s, 3H), 7.09
(m,  1 H), 7.77 (m, 1 H), 8.18 (d, 1 H). LRMS ES+ m/z 369 [MH]+ 59 R3 =
-(CH2)2N(CH3)2; R4 = -CH3; R7A = H; R7B = -CH3 'H NMR (DMSO-dc,, 400MHz) S:
0.93 (t, 3H), 1.72 (q, 2H), 2.36 (s, 3H),  2.74 (t, 2H), 2.82 (s, 6H), 3.14
(s, 3H), 3.33 (m, 2H), 3.91 (t, 2H), 4.14 (s,  3H), 6.96 (d, 1 H), 7.80 (s,
1 H), 8.18 (d, 1 H). LRMS ES+ m/z 383 [MH]+  0B R3 = -(CH2)3N(CH3)2; R4 = H;
R7A = H; R7B = -CH3 1H NMR (DMSO-d6, 400MHz) 8:0.93 (t, 3H), 1.64 (m, 2H),
1.94 (m, 2H),  2.48 (s, 3H), 2.71 (m, 2H), 2.76 (s, 6H), 3.08 (m, 2H), 3.43
(m, 2H), 4.21  (s, 3H), 7.09 (d, 1 H), 7.88 (s, 1 H), 8.17 (d, 1 H). LRMS
ES+ m/z 383 [MH] WO 20011096810 PCT/1B20041001433  -91 61 R = (CH2)3N(CH3)2
R = CH3; R = H; R =CH3 'H NMR (DMSO-d5, 400MHz) 5: 0.92 (t, 3H), 1.64 (m,
2H), 1.95 (m, 2H),  2.40 (s, 3H), 2.73 (s, 6H), 2.75 (m, 2H), 3.00 (m, 2H),
3.14 (s, 3H), 3.65  (m, 2H), 4.18 (m, 3H), 7.02 (m, 1 H), 7.90 (m, 1 H),
8.18 (d, 1 H). LRMS  ES+ m/z 397 [MH]+ 62B R3 = -(CH2)2NH(CH3); R4 = -CH3;
R7A = H; R7B = -CH3 1H NMR (CDCI3, 400MHz) 6: 0.97 (t, 3H), 1.72 (q, 2H),
2.53 (s, 3H), 2.76  



(t, 3H), 2.90 (t, 2H), 3.29 (s, 3H), 3.35 (m, 2H), 4.28 (t, 2H), 4.31 (s,
3H),  7.04 (d, 1 H), 7.54, (s, 1 H), 8.02 (d, 1 H). LRMS:m/z ES+ 369, [MH]+
CH3  3B NR3R4 = N~ R7A = H; R7B = -CH3  ~NH 1H NMR (CDCI3, 400MHz) 8: 0.92
(t, 3H), 1.43 (m, 3H), 1.77 (m, 2H), 2.58  (m, 3H), 2.85 (t, 2H), 3.18-3.75
(m, 5H), 4.30 (s, 3H), 4.58 (m, 2H), 7.18  m, 1 H), 7.79 (m, 1 H), 8.18 (m,
1 H). LRMS APCI m/z 381 [MH]+ H  N  4B NR3R4 RIA = H; R7B = -CH3  H 'H NMR
(CDCI3, 400MHz) 5: 0.97 (t, 3H), 1.06 (m, IH), 1.73 (m, 2H), 1.85  (m, 1 H),
2.27 (m, 1 H), 2.53 (s, 3H), 2.80 (t, 2H), 2.85 (m, 1 H), 3.37-3.88
(complex 3H), 4.38 (s, 3H), 7.03 (m, 1 H), 7.26 (s, 1 H), 8.28 (br s, 1 H).
LRMS APCI m/z 367 [MH]+ WO 2004/096810 PCT/IB2004/001433  -92- N 5B NR3R4= 1
; R'A=H; R" = -CH,  H  'H NMR (CDCI3, 400MHz) 8: 0.96 (t, 3H), 1.68 (q, 2H),
1.93 (m, 1H), 2.25  (m, 1 H), 2.52 (s, 3H), 2.76 (t, 2H), 2.92 (m, 1 H),
3.31 (m, 2H), 3.50-3.60  (m, 4H), 4.32 (s, 3H), 7.05 (s, 1 H), 7.50 (br s, 1
H), 8.05 (d, 1 H). LRMS  PCI m/z: 381, [MH]+ N~"ON~ 66 NR3R4 = ; RSA = H;
R7B = -CHs CH3 'H NMR (CDCI3, 400MHz) 8: 0.98 (t, 3H), 1.78 (q, 2H), 2.18
(m, 4H), 2.52  (s, 3H), 2.85 (m, 5H), 3.78 (d, 2H), 3.99 (s, 2H), 4.29 (s,
3H), 4.56 (d, 2H)  7.07 (d, 1 H), 7.93 (s, 1 H) 8.05 (d, 1 H). LRMS APCI m/z
407 [MH]4  ~NH 



676 -NR3R4 = N R'A = H; R'B = -CHs  1 CH3  LRMS:m/z ES+ 395, [MH]+  N 86
NR3R4 = ; R7A = H; R78 = -CHs  NH2  'H NMR (CDCI3, 400MHz) 8: 0.8 (t, 3H),
1.62 (q, 2H), 2.48 (s, 3H), 2.52  (m, 2H), 2.77 (t, 2H), 3.03 (m, 1 H), 3.85
(d, 2H), 4.15 (d, 2H), 4.27 (s, 3H), 99 (d, 1 H), 7.34 (d, 1 H), 8.13 (d, 1
H). LRMS:m/z ES+379, [MH]+ WO 2004/096810 PCT/IB2004/001433  -93 69B -NR 3R4
= 7CH3 ; R7 = H; RIB = -CH3  N  H  'H NMR (CDCI3, 400MHz) 6: 0.94 (t, 3H),
1.68 (q, 2H), 1.99 (m, 2H), 2.28 (m, 2H), 2.50 (s, 3H), 2.68 (s, 3H), 2.85
(t, 2H), 3.15 (t, 2H), 3.26 (m, 1 H),  4.27 (s, 3H), 4.68 (d, 2H), 7.02 (d,
1 H), 7.57 (s, 1 H), 8.11 (d, 1 H).  LRMS:m/z ES+395, [MH]+ OB -NR3R4 =
~NNH2 ;R an = H; RTB = -CH3 1H NMR (CDCI3, 400MHz) 6: 0.87 (t, 3H), 1.62 (q,
2H), 2.43 (m, 2H), 2.48  (s, 3H), 2.72 (t, 2H), 3.77 (m, 1 H), 3.95 (m, 1
H), 4.00-4.24 (m, 3H), 4.29  (s, 3H), 7.00 (d, 1 H), 7.42 (s, 1 H), 8.14 (d,
1 H). LRMS APCI m/z: 367  [MH]+ N  1 -NR3R4 = Fi CH ; R' = H; R78 = -CH3  O
3 1H NMR (CDCI3, 400MHz) 8: 1.00 (t, 3H), 1.82 (q, 2H), 2.34 (s, 3H), 2.84
(t, 2H), 3.79 (s, 3H), 4.29 (s, 3H), 4.65 (d, 2H), 6.74 (br s, 1H), 6.89 (d,
2H), 7.34 (d, 2H). LRMS:m/z ES+418, [MH]+ 



2B R3 = -(CH2)20CH3; R4 = H; R'" = H; R78 = -CH3 'H NMR (CDCI3, 400MHz) 6:
1.00 (t, 3H), 1.81 (q, 2H), 2.41 (s, 3H), 2.80  (m, 2H), 3.41 (s, 3H) 3.66
(m, 4H), 4.29 (s, 3H), 6.82 (s, 1 H), 7.60 (br s,  1 H), 8.12 (br s, 1 H).
LRMS:m/z ES+ 356, [MH]+ WO 2004/096810 PCT/IB2004/001433  -94- *'~N 38 NR3R4
= N-CHs ; R'= H; R75 = -CH3 'H NMR (CDCI3, 400MHz) S: 0.98 (m, 3H), 1.77 (m,
2H), 1.81-2.16 (m,  H), 2.53 (s, 3H), 2.84 (m, 2H), 2.95 (s, 3H), 3.73 (m, 1
H), 3.85 (m, 2H),  4.05-4.58 (m, 4H), 4.29 (s, 3H), 7.08 (m, 1 H), 7.79 (s,
1 H), 8.11 (m, 1 H).  LRMS:m/z ES+ 421, [MH]' 48 NRsR4 = hl~^\NH RSA _ H_ R
e = CH3 'H NMR (DMSO-d6 400MHz) S: 0.91 (t, 3H), 1.33 (m, 2H), 1.63 (m,2H),
1.75-1.87 (m, 3H), 2.44 (s, 3H), 2.69 (t, 2H), 2.81 (m, 2H), 3.25-3.55 (m,
4H), 4.22 (s, 3H), 7.10 (d, 1 H), 8.18 (d, 1 H), 8.53 (br d, 1 H). LRMS:m/z
ES+ 395, [MH]' CH3  58 NR3R4 = N ; R'A = H; R711 = -CH3  ~NH 1H NMR (CDCI3,
400MHz) 6: 0.99 (t, 3H), 1.45 (m, 3H), 1.74 (m, 2H), 2.56 (s, 3H), 2.87 (t,
2H) 3.17-3.70 (m, 4H), 4.32 (s, 3H), 4.50-5.10 (m, 3H), 71  17 (m, 1 H),
7.83 (s, 1 H), 8.15 (s, 1 H). LRMS:m/z ES+ 381, [MH]' Nk-'NI,  6g NR3R4 =
`~H ; R7A = H; R76 = -CH3  CH3 LRMS:m/z ES+ 409, [MH]' 407, [MH] WO
2004/096810 PCT/IB2004/001433  -95 7 R = H; R = H; R = H; R = -CH3 



'H NMR (CDCI3, 400MHz) 3: 0.95 (t, 3H), 2.68 (m, 2H), 2.45 (s, 3H), 2.68
(t, 2H), 4.30 (s, 3H), 6.88 (d, 1 H), 7.18 (s, 1 H), 8.20 (d, 1 H). LRMS:m/z
ES+ 298, [MH]+ +  8- R3 = -CH3; R4 = H; R7 = H; R'B = -CHs 'H NMR (CDC13i
400MHz) 5:1.00 (t, 3H), 1.81 (q, 2H), 2.42 (s, 3H), 2.82  (m, 2H), 3.10 (s,
3H), 4.30 (s, 3H), 6.84 (s, 1 H), 8.06 (s, 1 H). LRMS:m/z  ES+ 312, [MH]+
H3C HN~R  N N  N~ R3 N V  14  R  H3C N^N NR3R4 N  19 A R' _ \ = KNH 'H NMR
(CD30D, 400MHz) 3: 0.98 (t, 3H), 1.82 (m, 2H), 2.82 (t, 2H), 2.95  (t, 4H),
3.79 (m, 4H), 4.17 (s, 3H), 8.02 (br s,1 H), 8.56 (d, 1 H), 8.79 (s, 1 H).
LRMS:m/z (ES+) 354, [MH]+ N  N^N 80 R' = I I NR3R4 = ~N\ \ CH3  'H NMR
(CD30D, 400MHz) 6: 0.97 (t, 3H), 1.78 (m, 2H), 2.38 (s, 3H), 2.62  (m, 4H),
2.80 (t, 2H), 3.80 (m, 4H), 4.15 (s, 3H), 8.01 (br s, 1 H), 8.54 (d, 1 H),
8.79 (s, 1 H). LRMS:m/z ES+: 368, [MH]+ WO 2004/096810 PCT/IB2004/001433
-96 N^N N^ CH3  



1 R' ;NR3R4 = LNH 'H NMR (CD3OD, 400MHz) 5: 0.97 (t, 3H), 1.17 (d, 3H), 1.78
(m, 2H), 62 (m, 1 H), 2.75-2.90 (m, 4H), 2.95-3.10 (m, 2H), 4.15 (s, 3H),
4.51 (m,  2H), 7.99 (br s, 1 H), 8.54 (d, 1 H), 8.79 (s, 1 H). LRMS:m/z ES+
:368, [M H]+ ~CH3  32" R' = I I NR3R4 = N \ 1  CH3  'H NMR (CD3OD, 400MHz)
8: 1.00 (t, 3H), 1.80 (m, 2H), 2.10 (m, 2H),  2.25 (m, 2H), 2.85 (m, 2H),
2.90 (s, 3H), 3.21 (s, 3H), 3.55 (m, 2H), 3.65  (m, 2H), 4.20 (s, 3H), 4.95
(br m, 1 H), 8.10 (br s, 1 H), 8.75 (br s, 1 H),  9.10 (s, 1 H). LRMS:m/z
ES+ 396, [MH]+ N^N ~N  83 R' = I I ; -NR3R4 = ~CH3 ~NH 'H NMR (DMSO-d6,
400MHz) 8: 0.91 (t, 3H), 1.73 (q, 2H), 2.71 (t, 2H), ^-  2.75 (m, 4H), 3.59
(m, 4H), 3.89 (s, 3H), 4.08 (s, 3H), 7.30 (s, 1 H), 8.50 (s, 1 H). LRMS:m/z
ES+ 384, [MH]+  N^N 34 R' = 1` II OUCH ; R3 = -CH3; R4 = H  3 'H NMR
(DMSO-d6, 400MHz) S: 0.91 (t, 3H), 1.72 (q, 2H), 2.70 (t, 2H),  2.81 (s,
3H), 3.91 (s, 3H), 4.09 (s, 3H), 6.70 (br s, 1 H), 7.60 (s, 1 H), 8.49  (s,
1 H), 9.36 (s, 1 H). LRMS:m/z ES+ 329, [MH]+ WO 2004/096810
PCT/IB2004/001433  -97- N^N 5 R' ~l OUCH ; R = -CH3; R4 = -CH3 'e / ~ 3 



'H NMR (DMSO-d6, 400MHz) 6: 0.91 (t, 3H), 1.73 (q, 2H), 2.72 (t, 2H),  3.12
(s, 6H), 3.90 (s, 3H), 4.10 (s, 3H), 7.50 (s, 1 H), 8.51 (s, 1 H), 9.52 (s,
1 H). LRMS:m/z ES+ 365,[MNa]+ 6 R' = N II ; -NR3R4 = N  2N ~NH 'H NMR
(CD3OD, 400MHz) 8: 0.98 (t, 3H), 1.81 (t, 2H), 2.80 (t, 2H), 2.91  (m, 4H),
3.73 (m, 4H), 4.21 (s, 3H), 8.23 (d, 1 H), 8.37 (d, 1 H), 9.36 (br s,  1 H).
LRMS:m/z ES- 352, [M-Hl 7" R' -NR 3R4 =  8 N 01H  'H NMR (CD3OD, 400MHz) 5:
0.98 (t, 3H), 1.80 (m, 2H), 2.78 (m, 6H),  3.76 (m, 4H), 4.07 (s, 3H), 7.04
(br s, 1 H), 8.57 (br s, 2H). LRMS ES+  m/z 354 [MH]+ 88 R' = N ; -NR3R4 = N
//N NH  'H NMR (DMSO-ds, 400MHz) 3: 0.91 (t, 3H), 1.71 (m, 2H), 2.73 (m,
2H),  2.78 (m, 4H), 3.52 (m, 4H), 4.16 (s, 3H), 7.61 (m, 1 H), 8.02 (d, 1
H), 8.79  (d, 1 H). LRMS APCI+ m/z 354 [MH]+ WO 2004/096810
PCT/1B20041001433  -98- N-O 89 R' = I I />-CH3 ; R3 = -CH3; R = -CH3  N 'H
NMR (DMSO-d5, 400MHz) 6: 0.92 (t, 3H), 1.78 (m, 2H), 2.16 (s, 3H),  2.81 (m,
2H), 3.21 (s, 61-1), 4.16 (s, 3H). LRMS ES+ m/z 339 [MNaf N  0 R1 = 111 N ;
R3 = -CH3; R4 = H  H 



'H NMR (CD3OD, 400MHz) 3: 0.97 (t, 3H), 1.74 (m, 2H), 2.77 (m, 2H),  3.00
(s, 3H), 4.26 (s, 3H), 6.89 (s, 2H). LRMS ES+ m/z 287 [MH]+ A= The products
were dissolved in dichloromethane, treated with ethereal HCI,  and the
solutions evaporated in vacuo to afford the hydrochloride salts. B =
Trifluoroacetate salt was isolated  5 Notes for Examples 29-90 Example 30:
tert-Butyl 3-methylpiperazine-l-carboxylate used as HNR3R4  amine. Example
33: tent Butyl 3,5-dimethylpiperazine-1 -carboxylate (WO 93/01181, pg. .-r
10 30, prep. 76) used as HNR3R4 amine Examples 34, 79, 83, 86, 87 and 88:
tent Butyl piperazine-l-carboxylate used as  HNR3R4 amine. 15 Example 37:
tent Butyl 3-aminoazetidine-1-carboxylate (WO 01/47901, pg. 136,
preparation 78) used as HNR3R4 amine. Example 38: tert Butyl
3-(methylamino)azetidine-l-carboxylate used as HNR3R4  amine, see
preparation 6. 20 Example 39: (2S)-2-Methylpiperazine used as HNR3R4 amine.
WO 2004/096810 PCT/1B2004/001433  -99 Example 45: tert-Butyl
(piperidin-4-yl)carbamate used as HNR3R4 amine.  Example 46: tent-Butyl
[1,4]diazepane-l-carboxylate used as HNR3R4 amine.  5 Example 48: tert-Butyl
4-aminopiperidine-l-carboxylate used as HNR3R4 amine.  Example 49:
tent-Butyl (piperidin-3-ylmethyl)carbamate used as HNR3R4 amine.  10 Example
50: tert-Butyl N-(2-aminoethyl)-N-methylcarbamate used as HNR3R4  amine.
Example 53: 3-(Aminomethyl)-1-methylpiperidine (J. Am. Chem. Soc., 94 (26),
1972, 9151-9158) used as HNR3R4 amine. 15 



Example 54: 1-Methyl-3-(methylaminomethyl)piperidine used as HNR3R4 amine,
see preparation 5. Example 62 20 tert-Butyl
N-methyl-N-(2-(methylamino)ethyl)carbamate (EP 0296811 ex. 1, step  A) used
as HNR3R4 amine. Example 64: tert-Butyl (3R)-3-aminopyrrolidine-1
-carboxylate used as HNR3R4  amine. 25 Example 65: tent-Butyl
(3S)-3-(aminomethyl)pyrrolidine-l-carboxylate used as  HNR3R4 amine. Example
66: 8-Methyl-3,8-diazabicylo[3.2.1 ]octane (US 3951980, pg. 3, ex. 1)  30
used as HNR3R4 amine. Example 67: tert-Butyl
4-(methylamino)piperidine-l-carboxylate used as  HNR3R4 amine. WO
2004/096810 PCT/IB2004/001433  -100 Example 68: tert-Butyl
(3-azabicyclo[3.1.0]hex-6-yl)carbamate (J. Chem. Soc  Perkin 1, 2000, 1615)
used as HNR3R4 amine. 5 Example 70: tert-Butyl (pyrrolidin-3-yl)carbamate
used as HNR3R4 amine.  Example 73: 6-Methyl-3,6-diazabicyclo[3.2.2]nonane
(EP 0297858, pg. 8, ex. 4)  used as HNR3R4 amine. 10 Example 74: tert-Butyl
4-(aminomethyl)piperidine-1-carboxylate used as  HNR3R4 amine. Example 75:
tert-Butyl (3S)-3-methylpiperazine-1-carboxylate used as HNR3R4  amine. 15
Example 76: tert-Butyl N-methyl-N-(piperidin-4-ylmethyl)carbamate (US
5442044, pg. 37, ex. 108) used as HNR3R4 amine. Example 91 20 N-f
1-Methyl-5-((3R)-3-methylpioerazin-1-yl)-3-propel-1 H-pyrazoto[4,3- 



dlpvrimidin-7-vllpvrimidin-4-vlamine .w.  N N HN" v  HA N ~N N I CH3  H3C N
CNH  N-Ethyldiisopropylamine (625L, 4.5mmol) and (2R)-2-methylpiperazine
(450mg,  4.5mmol) were added to a solution of the monochloro compound of
preparation 25 69 (270mg, 0.89mmol) in dimethylsulfoxide (8mL) and the
reaction mixture  heated to 120C for 18 hours under nitrogen. The reaction
mixture was diluted  with ethyl acetate, washed with water (2x30mL) and then
brine (30mL). The WO 2004/096510 PCT/IB2004/001433  -101 organic solution
was dried over magnesium sulphate and concentrated in vacuo.  The crude
product was purified by column chromatography on silica gel eluting  with
dichloromethane :methanol:ammonia 100:0:0 to 95:5:0.5 to yield the title
compound, 142mg. 5 'H NMR (CD3OD, 400MHz) 8: 0.97 (t, 3H), 1.17 (d, 3H),
1.78 (m, 2H), 2.62- 3.20  (m, 7H), 4.15 (s, 3H), 4.51 (m, 2H), 7.99 (br s, 1
H), 8.54 (d, 1 H), 8.79 (s, 1 H).  LRMS:m/z ES+ 368, [MH]+ Examples 92-122 2
1  R6 Cl 6 R~N~R  R N N 1. HNR1R2 N N N  N \ NCI 2. HNR3R4 gI N~N3  R5 R5 l4
10 R  



A solution of the appropriate HNR'R2 amine (50gmol) in
1-methyl-2-pyrrolidinone  (100L) was added to a solution of the appropriate
dichloro compound (see  preparations 52, 55, 56 and 59) (50L) in
1-methyl-2-pyrrolidinone (100L)  followed by N-ethyldiisopropylamine (50L).
The reaction mixture was heated 15 under nitrogen for 36 hours at 90C. The
reaction mixture was cooled and a  solution of the appropriate HNR3R4 amine
(150mol) in dimethylsulfoxide  (125L) added, followed by more
N-ethyldiisopropylamine (50L). The reaction  mixture was heated at 120C for
72 hours and then allowed to cool. The crude  product was purified using
HPLC on a Phenomenex Luna C18 column, 5m, 30 20 x 4.6 mm id at 40C, eluting
with acetonitrile:0.05%ammonium acetate(aq.) with  a gradient of 90:10 to
5:95 over 2.20 minutes with a flow rate of 3mL/min. The following compounds
were prepared by the method described above: WO 2004/096810
PCT/IB2004/001433  -102- Ex N/ RA  R6 HN R7e  N N ~R3  R5 NN  XN4 R  R3 =
-(CH2)20H; R4 = -CH3; R5 = -CH3; R6 = -(CH2)30CH3; R7A = H;  92 R7B = -CH3
Rt = 1.36 min. LRMS:m/z ES+ : 386.2 [MH]+ R3 = -(CH2)20CH3; R4 = H; R5 =
-CH3; R6 = -(CH2)20CH3; R7A = H;  93 R'B = -CH3 Rt = 1.36 min. LRMS:m/z ES+
: 372.4 [MH]+ ~Na ; R5 = -CH2CH3; R6 = -(CH2)20CH3;  



4 NR3R4 = OH R7A = H; R7B = -CH3  Rt = 1.18 min. LRMS:m/z ES+ : 412.2 [MH]+
5 NR3R4 = N R5 = -CH3; R6 = -(CH2)20CH3;  3 R'A = H; R7e = -CH3 OOH  Rt =
1.52 min. LRMS:m/z ES+ : 398.2 [MH]+ R3 = -(CH2)20H; R4 = H; R5 = -CH3; R6 =
-(CH2)30CH3; R7A = H;  6 R7B = -CH3 At = 1.16 min. LRMS:m/z ES+ : 372.5
[MH]+ WO 20041096810 PCT/IB2004/001433  -103 N ; R5 = -CH3; R6 =
-(CH2)20CH3; R7A = H;  97 -NR3R'= (",~-NH R78 = -CH3 Rt = 0.96 min. LRMS:m/z
ES+ : 395.2 [MH]+  H  NN` ; R5 = -CH2CH3; R6 98 -NR R 4 = -(CH2)20CH3;  =
IV7 11 R7A = H; R7B = -CH3 Rt = 1.10 min. LRMS:m/z ES+ : 411.3 [MH]+ 9 R3 =
-CH3; R4 = H; R5 = -CH3; R6 = -(CH2)30CH3; R7A = H; R7B = -CH3  Rt = 1.36
min. LRMS:m/z ES+ : 342.5 [MH]+ 34 = o''.. ; R5 = -CH3; R6 = -(CH2)30CH3;
R7A = H;  100 NR R OH R78 = -CH3 Rt = 1.27 min. LRMS:m/z ES+ : 398.4 [MH]+
R3 = -(CH2)2CO2H; R4 = H; R5 = -CH3; R6 = -(CH2)20CH3; R7A = H;  101 R'B =
-CH3 



Rt = 0.78 min. LRMS:m/z ES+ : 386.2 [MH]+ 102 NR3R4 = N OH ; R5 = -CH3; R6 =
-(CH2)20CH3; R7A = H;  , R78 = -CH3 At = 1.20 min. LRMS:m/z ES+ : 384.2
[MH]+ R3 = -(CH2)30H; R4 = H; R5 = -CH2CH3; R6 = -(CH2)20CH3; R7A = -CHs;
103 R7B = H Rt = 1.32 min. LRMS:m/z ES+ : 386.3 [MH]+ 104 R3 = H; R4 = H; R5
= -CH3; R6 = -(CH2)30CH3; R7A = -CH3; R78 = H  Rt = 1.19 min. LRMS:m/z ES+ :
328.5 [MH]+ WO 2004/096810 PCT/IB2004/001433  -104 105 NR 3 R 4 Na ; R5 =
-CH3; R6 = -(CH2)20CH3;  = OH R'A=-CH3; R'B=H  Rt = 1.30 min. LRMS:m/z ES+ :
398.3 [MH]+ ENO ; R5 = -CH3; R6 = -(CH2)20CH3;  106 NR3R4 = ~NH R7A = -CH3;
R7B = H  At = 1.13 min. LRMS:m/z ES+ : 397.2 [MHJ+ R3 = -(CH2)2CONHCH3; R4 =
H; R5 = -CH2CH3; R6 = -(CH2)20CH3;  107 R7A = -CH3; R78 = H At = 1.13 min.
LRMS:m/z ES+ : 413.3 [MH]+ 3 4 *-1 N~ ; R5 = -CH2CH3; R6 = -(CH2)20CH3;  108
-NR R = O R'A = -CH3; R71 = H  Rt = 1.45 min. LRMS:m/z ES+ : 398.2 [MH]+ R3
= -(CH2)20H; R4 = -CH3; R5 = -CH2CH3; R6 = -(CH2)20CH3; R7A = H;  109 R'B =
H --r  



At = 1.39 min. LRMS:m/z ES+ : 372.4 [MH]+ R3 = -(CH2)20CH3; R4 = H; R5 =
-CH2CH3; R6 = -(CH2)20CH3; R7A = F;  110 R'B=H At = 1.26 min. LRMS:m/z ES+ :
390.2 [MH]+ R3 = H; R4 = H; R5 = -CH2CH3; R6 = -(CH2)20CH3i R7A =
-O(CH2)2CH3;  111 R'B = H Rt = 1.17 min. LRMS:m/z ES+ : 372.2 [MH]+ WO
2004/096810 PCT/1B2004/001433  -105 N J ; R5 = -(CH2)2CH3; R6 = CHs;  3 4 ro
=  112 NR R N R7A = -CHs; R'B = H  H Rt: 1.23min. LRMS m/z ES+: 411.2 [MH]+
R5 = (CH2)2CH3; R6 = CHs;  113 NR3R4 = N~CH3 R'" _ -CHs; R7s = H  Rt:
1.34min. LRMS m/z ES+: 381.2 [MH]+ CH3  H30 N~ I 114 HN CH3  N N CH3  N I
NOH n H3C H  Rt = 1.35 min. LRMS:m/z ES+ : 400.2 [MH]+  N-N \ CH3  



R HN N N~ I I 3  N NCR  R5 i4 R  115 NR3R4 = NN ; R5 = CH2CH3; R6 =
(CH2)20CH3  I H  Rt = 0.92 min. LRMS:m/z ES+ : 411.2 [MH]+ WO 2004/096810
PCT/1B2004/001 433  -106 116 -NR3R4 = QH ; R5 = -CH3; R6 = -(CH2)3OCH3  Rt =
0.82 min. LRMS:m/z ES+ : 386.6 [MH]+ ~  117 NR3R4 = NI~NH ;R 5 = -CH3; R6 =
-(CH2)30CH3  Rt = 0.83 min. LRMS:m/z ES+ : 398.2 [MH]+ O  LOH  118 NR3R4 = N
;R 5 = -CH2CH3; R6 = -(CH2)20CH3  LD Rt = 0.61 min. LRMS:m/z ES+ : 415.2
[MH]+  H  N-N  R6 HN N  N\ NINR3  R5 R4 119 R3 = -(CH2)2NH(CH3); R4 = H; R5
= -(CH2)2CH3; R6 = -CH3  Rt = 0.90 min. LRMS:m/z ES+ : 330.1 [MH]+ 



120 NR3R4 = NO_NH2 ; R5 = -(CH2)2CH3; R6 = -CH3  Rt = 0.84 min. LRMS:m/z ES+
: 342.4 [MH]+ WO 2004/096810 PCT/IB2004/001433  -107- N ,OH 121 -NR3R4 = ;
R5 = -CH2CH3; R6 = -(CH2)20CH3  Rt = 1.12 min. LRMS:m/z ES+: 387.3 [MH]+ N
122 NR3R4 = L:> ;R5= -CH3; R6 = -(CH2)30CH3  Rt = 1.22 min. LRMS:m/z ES+
357.2 [MH]+ Notes for Examples 92-122 Example 95: (3S)-3-Methoxypyrrolidine
used as HNR3R4 amine, see preparation  7. 5 Example 101: tert-Butyl
3-aminopropionate used as HNR3R4. Example 107: 3-Amino-N-methylpropionamide
used as HNR3R4 amine, see  preparation 8. 10 Example 111:
2-Amino-5-propoxypyridine (J.Med.Chem., 1981, 24 (12), 1518- 1521) used as
the HNR1R2 amine. Example 114: (S)-(+)-2-Amino-l-propanol was used as the
HNR3R4 amine.  15 Example 115: 2-(Pyrazol-1-yl)ethylamine (WO 02/066481, pg.
60, method 44)  used as HNR3R4 amine. Example 116: tent-Butyl
piperazine-1-carboxylate used as HNR3R4 amine.  20 Example 117: tent-Butyl
(1 S,4S)-2,5-diazabicyclo[2.2.1 ]heptane-2-carboxylate  used as HNR3R4
amine. Example 118: L-Proline tent-butyl ester used as the HNR3R4 amine.  25



WO 2004/096810 PCT/IB2004/001433  -108 Example 119: tent-Butyl
N-(2-aminoethyl)-N-methylcarbamate used as HNR3R4  amine. Example 120:
(3S)-3-(tert -Butyloxycarbonylamino)pyrrolidine was used as  5 HNR3R4 amine.
Examples 123-130 N~R  2 R6 Cl R\ 1 R6  N I N 1. HNR1R2 N N N ^-n  N NCI 2.
HNR3R4 N" N~R3  R5 R5 14  R A solution of the dichloride of preparation 52
(1 eq) in dimethylsulfoxide 10 (1 mL.mmol-1) was added to a solution of the
appropriate amine HNR1 R2 (2eq) in  dimethylsulfoxide (0.75mL.mmol-1).
N-Ethyldiisopropylamine (1eq) was added  and the reaction vessel sealed and
shaken at 140rpm at 80C for 12 hours. The  reaction mixture was then allowed
to cool. A solution of tert-butyl piperazine  carboxylate or 33% methylamine
in ethanol (5eq) in dimethylsulfoxide 15 (0.66mL.mmol"1) followed by
N-ethyldiisopropylamine (3eq) was then added to  the reaction mixture and
the reaction vessel sealed, heated to 120C and left for  18 hours. The
reaction mixture was evaporated to dryness. When deprotection  was required
(ex 123 to 129), dichloromethane (2.5mL.mmol-1) and trifluoroacetic acid
(2.5mL.mmol1) were added and the reaction mixture sealed  20 and stirred for
24 hours. The reaction mixture was concentrated in vacuo. The  residues were
purified using a Phenomenex Luna C18 2x15cm 5m column  eluting with
acetonitrile:diethylamine to afford the title compounds. 



WO 2004/096810 PCT/IB2004/001433  -109- Ex HN  H3C N N  N~ N-5 ~ N NH  H3C
'H NMR (DMSO-d6, 400MHz) 8: 0.90 (t, 3H),  CH3 1.20 (m, 3H), 1.70 (m,2H),
2.56 (m, 2H), 2.67  123 R' = N (m, 2H), 2.75 (m, 4H), 3.56 (m,4H), 4.10 (s,
3H), 7.76 (d, 1 H), 7.90 (br s, 1 H), 8.16 (s,  1 H). LRMS:m/z APCI+ 381,
[MH]+ 1H NMR (DMSO-d6, 400MHz) 8: 0.90 (t, 3H),  r^1 1.1-1.5 (m, 6H),
1.6-1.8 (m,4H), 1.96 (d, 2H),  124 R' = I I 2.63 (t, 2H), 2.75 (m, 4H), 3.56
(m,4H), 4.0  (m, 1 H), 4.05 (s, 3H), 6.30 (d, 1 H). LRMS:m/z (ES+) 358,
[MH]+ CH3 1H NMR (DMSO-d6, 400MHz) 5: 0.93 (t, 3H),  1 1.72 (m,2H), 2.27 (s,
3H), 2.38 (s, 3H), 2.75  125 R' = N I (t, 2H), 2.77 (m,4H), 3.56 (m, 4H),
4.13 (s, CH3 3H), 6.74 (s, 1 H), 7.59 (br s, 1 H). LRMS:m/z  Oro (ES+) 381,
[MH1+ 'H NMR (CD3OD, 400MHz) 8: 0.96 (t, 3H),  ~OH 1.44 (m, 4H), 1.76 (m,
4H), 2.08 (br s, 1 H),  126 R' = H`I I 2.22 (br s, 1H), 2.76 (t, 2H), 2.85
(t, 4H), 3.68 (m, 1 H), 3.74 (m, 4H), 4.07 (m, 1 H), 4.13 (s,  3H). LRMS ES+
m/z 374 [MH]+ 



WO 2004/096810 PCT/1B2004/001433  -110 'H NMR (CD3OD, 400MHz) 5:0.96 (t,
3H),  OH3 1.37 (m, 2H), 1.58 (m, 2H), 1.76 (m, 2H), 1.95  127 R' 1 H), 2.19
(m, 4H), 2.78 (m, 2H), 2.93 (m, 4H), 3.25 (m, 1 H), 3.37 (s, 3H), 3.78 (m,
4H),  4.10 (s, 3H). LRMS ES+ m/z 388 [MH]+ H 'H NMR (DMSO-d5, 400MHz) 6:
0.98 (t, 3H),  O N~CH3 1.77 (m, 2H), 2.77 (m, 6H), 2.82 (s, 3H), 3.57  128
R1 = N (m, 4H), 4.18 (s, 3H), 7.64 (m, 1 H), 7.98 (m, 1 H), 8.13 (m, 1 H),
8.44 (m, 1 H). LRMS ES  m/z: 410 [MH]+ 'H NMR (CD3OD, 400MHz) S: 0.97 (t,
3H),  129 R' = 1.65 (m, 6H), 1.78 (m, 2H), 2.15 (m, 2H), 2.81  (t, 2H), 2.90
(m, 4H), 3.75 (m, 4H), 4.09 (s,  3H), 4.49 (m, 1 H). LRMS ES+ m/z 344 [MH]+
N~CH3 'H NMR (CD3OD, 400MHz) 6: 0.99  H3N: C H3CN (t, 3H), 1.75 (m, 2H),
1.88 (m, 2H), 130 N 2.05 (m, 2H), 2.22 (t, 2H), 2.34 (s,  CH 3H), 2.79 (t,
2H), 2.94 (s, 3H), 3.01  N H3 (m, 2H), 3.05 (s, 3H), 3.94 (s, 3H),  4.02 (m,
1 H) H3C  Notes for Examples 123-130 Example 123-129: tent Butyl pipe
razine- 1 -carboxylate as HNR3R4 amine. 5 Example 123:
2-Amino-5-ethylpyridine used as HNR'R2 amine, see preparation  10. WO
2004/096810 PCT/IB2004/001433  -111 



Example 131  N-(1-(2-Methoxyethvp-5-(piperazin-1-yl)-3-propel-1
H_pyrazolo[4,3-dlpyrimidin-7- ell-4-methylpyridin-2-vlamine dihydrochloride
H3C-O N\  m HN CH3  3NND N 3C N N NH 2HCI 5 4-Methylpyridin-2-ylamine
(112mg, 1.037mmol) was added to a solution of the  dichloride of preparation
65 (1 00mg, 0.346mmol) in dimethylsulfoxide (1 ml-) and  the reaction
mixture stirred at 70C for 18 hours. Piperazine-1 -carboxylic acid  tent
butyl ester (322mg, 1.73mmol) and N-ethyldiisopropylamine (1 ml-) were
added and the reaction mixture stirred at 120C for 8 hours. The cooled
reaction 10 mixture was diluted with ethanol and ethyl acetate, the organic
phase washed  with water (2x1 5mL), dried over magnesium sulphate and
concentrated in vacuo.  The residue was dissolved in dichloromethane (1 ml-)
and added trifluoroacetic  acid (1 mL) under nitrogen at room temperature.
The reaction mixture was stirred  for 2 hours at room temperature and
concentrated in vacuo. The residue was 15 dissolved dichloromethane (15mL)
and 2M sodium hydrogencarbonate added  until the aqueous phase was basic.
The organic phase was washed with water  (10mL), dried over magnesium
sulphate and concentrated in vacuo. The crude  product was purified by
column chromatography on silica gel using ethyl
acetate:methanol:diethylamine 98:1:1 to yield a gum which was dissolved in
20 dichloromethane (2mL). 2M Hydrogen chloride in ether (1 mL) was added and
the mixture blown dry and concentrated in vacuo to give a yellow solid,
50mg.  'H NMR (DMSO-d6, 400MHz) 8: 0.87 (t, 3H), 1.67 (m, 2H), 2.36 (s, 3H),
2.72 (t,  2H), 3.20 (m, 4H), 3.24 (s, 3H), 3.71 (m, 2H), 3.89 (m, 4H), 4.65
(m, 2H), 7.05  (m, 1 H), 7.81 (s, 1 H), 8.13 (m, 1 H). LRMS:m/z ES+ : 411,
[M H]' 25 WO 2004/096810 PCT/IB2004/001433  



-112 Example 132  N-[l-(2-Methoxyethyl)-5-(Piperazin-l-yl)-3-propel-l
H-pvrazolo[4 3-dlpyrimidin-7- yIl-(5-methylpyridin-2-yl)amine
dihydrochloride N~ CH3  H3C-O \ HN  N N 2HCI  N~ H3C N N  ~NH w.~  5 Made by
the method of example 131 using 2-amino-5-methylpyridine as a starting
material. 'H NMR (DMSO-d5, 400MHz) 8:0.87 (t, 3H), 1.66 (m, 2H), 2.25 (s,
3H), 2.73 (t,  2H), 3.16 (m, 4H), 3.26 (s, 3H), 3.71 (m, 2H), 3.84 (m, 4H),
4.63 (m, 2H), 7.78  (m, 1 H), 7.91 (m, 1 H), 8.12 (s, 1 H). LRMS ES m/z 411
[MHj' 10 Examples 133-150 R6 HN'R R6 HNC  N N N N  N'\ X N S I N" N,R 3  N
CI RS R Ra  A solution of appropriate homochiral amine (0.5mmol) (tert-butyl
(2R, 5S)-2,5- dimethylpiperazine-1 -carboxylate (WO 02/42292 preparation 51)
or the 15 protected piperazine from preparation 3) (for resolution see WO
02/42292) in  dimethylsulfoxide (0.75mL) was added to the appropriate
monochloride  (Preparations 72, 74, 117-123) (0.2mmol).
N-Ethyldiisopropylamine (1 mmol)  was added, the reaction vessels sealed and
heated at 130C for 18 hours. The  



reaction mixtures were concentrated in vacuo and the residues treated with a
20 solution of trifluoroacetic acid in dichloromethane (0.5mU1.5mL), and the
solutions stirred at room temperature for 18 hours. The mixtures were evap:
rated in vacuo. The residues were purified using a Phenomenex Luna C18 WO
2004/096810 PCT/IB2004/001433  -113 2x15cm 5m column eluting with
acetonitrile:diethylamine to afford the title  compounds. Ex R'  R6 HN7 N N
CH3  N, I J N N R5 ~NH  CH3  N 133 R' R5 = -CH3; R6 = -(CH2)20CH3  CH3 'H
NMR (DMSO-d5, 400MHz) 8:1.09 (d, 3H), 1.19 (d, 3H), 2.29 (s, 3H),  2.32 (s,
3H), 3.11 (m, 2H), 3.22 (m, 1 H), 327-3.36 (m, 4H), 3.72 (m, 2H),  4.04 (m,
1 H), 4.57 (m, 3H), 6.88 (d, 1 H), 7.99 (m, 1 H), 8.18 (d, 1 H).  HRMS
411.26 [MH]' N CH3 134 R' R5 = -CH3; R6 = -(CH2)20CH3 'H NMR (DMSO-d6,
400MHz) 8: 1.07 (d, 3H), 1.17 (d, 3H), 2.25 (s, 3H),  2.31 (s, 3H), 3.13 (m,
2H), 3.22 (m, 1 H), 3.27-3.38 (m, 4H), 3.72 (m,  2H), 4.02 (m, 1 H), 4.58
(m, 3H), 7.63 (d, 1 H), 7.98 (m, 1 H), 8.16 (s, 1 H),  9.63 (br s, 1 H).
HRMS 411.26 [MH]+ WO 2004/096810 PCT/IB2004/001433  -114- 



N^N 135 R' = I I ; R5 = -CH3; R6 = -(CH2)20CH3 'H NMR (DMSO-d6, 400MHz) 8:
1.09 (d, 3H), 1.17 (d, 3H), 2.31 (s, 3H),  3.14 (m, 2H), 3.24 (m, 2H), 3.30
(s, 3H), 3.74 (m, 2H), 4.01 (d, 1 H), 4.58  (m, 3H), 8.01 (d, 1 H), 8.62 (d,
1 H), 8.83 (s, 1 H). HRMS:m/z (ESI+)  398.24, MH+ _ ; = -CH3; R6 =
-(CH2)20CH2CH3  flCH3 136 R' 'H NMR (DMSO-d6, 400MHz) 8: 1.08 (m, 6H), 1.19
(d, 3H), 2.28 (m,  6H), 3.16 (m, 2H), 3.22 (m, 2H), 3.50 (m, 2H), 3.76 (m,
2H), 4.02 (d, 1 H), 4. 62 (m, 3H), 6.88 (d, 1 H), 8.03 (br s, 1 H), 8.17 (d,
1 H), 9.58 (br s,  1 H). HRMS 425.27 [MH]+ N CH3 137 R' R5 = -CH3; R6 =
-(CH2)2OCH2CH3 'H NMR (DMSO-d6, 400MHz) 8: 1.08 (m, 6H), 1.17 (d, 3H), 2.24
(s,  3H), 2.29 (s, 3H), 3.12 (m, 2H), 3.15 (m, 2H), 3.51 (m, 2H), 3.76 (m,
2H), 4.00 (d, 1 H), 4.54 (m, 3H), 7.63 (d, 1 H), 8.03 (d, 1 H), 8.14 (s, 1
H).9.53 (br s, 1 H). HRMS 425.27 [MH]+  N^N 138 R' = I I ; R5 = -CH3; R6 =
-(CH2)2OCH2CH3 'H NMR (DMSO-d,, 400MHz) 8: 1.08 (m, 6H), 1.17 (d, 3H), 2.31
(s,  3H), 3.14 (m, 2H), 3.25 (m, 2H), 3.53 (m, 2H), 3.74 (m, 2H), 4.02 (d,
1 H), 4.57 (m, 3H), 8.03 (d, 1 H), 8.61 (d, 1 H), 8.82 (s, 1 H). HRMS
412.25 [MH]+ WO 2004/096810 PCT/IB2004/001433  -115- N' 139 R' _ \ l ; R5 =
-CH2CH3; R6 = -(CH2)2OCH2CH3  CH3 'H NMR (DMSO-d6, 400MHz) S: 1.09 (m, 6H),
1.21 (d, 3H), 1.29 (t, 3H),  



2.31 (s, 3H), 2.74 (q, 2H), 3.13 (m, 2H), 3.23 (m, 2H), 3.51 (m, 2H), 3.76
(m, 2H), 4.02 (d, 1 H) 4.56 (m, 3H), 6.89 (d, 1 H), 8.05 (s, 1 H), 8.16 (d,
1H), 9.60 (s, 1H). HRMS 439.29 [MH]+ N CH3 140 R' R5 = -CH2CH3; R6 =
-(CH2)2OCH2CH3 'H NMR (CDCI3, 400MHz) 8:1.10 (m, 6H), 1.18 (m, 3H), 1.31 (t,
3H),  2.24 (s, 3H), 2.50 (m, 1 H), 2.74 (m, 2H), 3.12 (m, 2H), 3.23 (m, 1
H),  3.54 (m, 2H), 3.77 (m, 2H), 4.01 (m, 1 H), 4.55 (m, 3H), 7.63 (d, 1 H),
8.04 (d, i H), 8.12 (s, 1 H), 9.52 (br s, 1 H). HRMS 439.29 [MH]+  W~N 141
R' = i I ; R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3 'H NMR (CDCI3, 400MHz) 8: 1.09
(m, 6H), 1.21 (d, 3H), 1.29 (t, 3H),  2.77 (q, 2H), 3.13 (m, 2H), 3.23 (m,
2H), 3.53 (m, 2H), 3.76 (m, 2H),  4.02 (d, 1 H) 4.55 (m, 1 H), 4.58 (m, 2H),
8.03 (s, 1 H), 8.63 (d, 1 H), 8.82  (s, 1 H). HRMS 426.27 [MH]' WO
2004/096810 PCT/I82004/001433  -116 86 HNIIR N N CH3  N~ I I N N~  RS NH
CH3  N 142 R' RS = -CH3; R6 = -(CH2)20CH3  CH3 'H NMR (DMSO-d6, 400MHz) 6:
1.08 (d, 3H), 1.19 (d, 3H), 2.29 (s, 3H),  2.32 (s, 3H), 3.16 (m, 2H), 3.23
(m, 2H), 3.31 (s, 3H), 3.68 (m, 2H), 4.03  (m, 1 H), 4.58 (m, 3H), 6.92 (m,
1 H), 8.00 (m, 1 H), 8.17 (m, 1 H). HRMS  411.26 [MHr+ 



Ni CH3 143 R' R5 = -CH3; R6 = -(CH2)20CH3 'H NMR (CDCI3, 400MHz) 8: 1.06 (d,
3H), 1.13 (d, 3H), 2.24 (s, 3H),  2.27 (s, 3H), 3.14 (m, 2H), 3.20 (m, 2H),
3.30 (s, 3H), 3.75 (m, 2H), 4.03  (m, 1 H), 4.56 (m, 3H), 7.62 (m, 1 H),
8.00 (m, 1 H), 8.16 (m, 1 H), 9.62 (s,  1 H). HRMS 411.26 [MH]+ N^N  144 R'
= d ; R5 = -CH3; R6 = -(CH2)20CH3 1H NMR (DMSO-d6, 400MHz) 6: 1.05 (d, 3H),
1.18 (d, 3H), 2.27 (s, 3H),  2.48 (m, 1 H), 3.16 (m, 2H), 3.23 (m, 1 H),
3.35 (s, 3H), 3.72 (m, 2H),  4.00 (d, 1 H), 4.60 (m, 3H), 8.01 (d, 1 H),
8.62 (d, 1 H), 8.84 (s, 1 H).  HRMS 398.24 [MH]+ WO 2004/096810
PCT/IB2004/001433  -117- Na5'~-Ij 145 R' _ ; RS = -CH3; R6 = -(CH2)2OCH2CH3
CH3 'H NMR (DMSO-d6r 400MHz) 6: 1.08 (m, 6H), 1.21 (s, 3H), 2.29 (m,  6H),
3.17 (m, 2H), 3.23 (m, 2H), 3.30 (s, 3H), 3.57 (m, 2H), 3.77 (m,  2H), 4.02
(m, 1 H), 4.56 (m, 3H), 6.86 (m, 1 H), 8.03 (m, 1 H), 8.17 (m,  1 H). HRMS
425.27 [MH]+ ~ CH3 11 146 R' N~ ; R5 = -CH3; R6 = -(CH2)20CH2CH3 'H NMR
(DMSO-d5, 400MHz) 6: 1.07 (m, 6H), 1.18 (d, 3H), 2.24 (s, 3H),  2.32 (s,
3H), 3.17 (m, 2H), 3.23 (m, 2H), 3.31 (s, 3H), 3.57 (m, 2H), 3.77  (m, 2H),
4.02 (m, 1 H), 4.56 (m, 3H), 7.64 (m, 1 H), 8.03 (m, 1 H), 8.16 (m,  1H).
HRMS 425.27 [MH]+ 147 R' = N N ; R5 = -CH3; R6 = -(CH2)2OCH2CH3 'H NMR
(DMSO-d6, 400MHz) 3: 1.08 (m, 6H), 1.17 (d, 3H), 2.31 (s,  3H), 3.14 (m,
2H), 3.26 (m, 2H), 3.53 (m, 2H), 3.74 (m, 2H), 4.02 (d,  



1 H), 4.57 (m, 3H), 8.03 (d, 1 H), 8.61 (d, 1 H), 8.82 (s, 1 H). HRMS
412.26 [MH]+ N;  148 R' _ ; R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3  \( CH3  'H
NMR (DMSO-d6, 400MHz) 8: 1.03 (m, 6H), 1.20 (m, 3H), 1.26 (m,  3H), 2.29 (s,
3H), 2.50 (m, 1 H), 2.74 (m, 2H), 3.15 (m, 2H), 3.27 (m,  1 H), 3.52 (m,
2H), 3.77 (m, 2H), 4.02 (m, 1 H), 4.57 (m, 3H), 6.90 (m,  1 H), 8.04 (m, 1
H), 8.18 (m, 1 H), 9.58 (m, 1 H). HRMS 439.29 [MH]+ WO 2004/096810
PCT/IB2004/001433  -118- N CH3 149 R' R5 = -CH2CH3; R6 = -(CH2)20CH2CH3 1H
NMR (DMSO-d5, 400MHz) 6:1.07 (m, 6H), 1.17 (m, 3H), 1.29 (m,  3H), 2.22 (s,
3H), 2.48 (m, 1 H), 2.77 (m, 2H), 3.15 (m, 2H), 3.21 (m,  1 H), 3.52 (m,
2H), 3.77 (m, 2H), 4.02 (m, 1 H), 4.55 (m, 3H), 7.81 (m,  1 H), 8.03 (d, 1
H), 8.14 (s, 1 H), 9.54 (br s, 1 H). HRMS 439.29 [MH] +  N^N 150 R1 = WI-0 ;
R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3 1H NMR (DMSO-d6, 400MHz) 8: 1.09 (m, 6H),
1.21 (d, 3H), 1.27 (t, 3H),  2.48 (m, 1 H), 2.77 (q, 2H), 3.13 (m, 2H), 3.23
(m, 1 H), 3.53 (m, 2H),  3.76 (m, 2H), 4.02 (d, 1 H) 4.57 (m, 3H), 8.03 (s,
1 H), 8.63 (d, 1 H), 8.82  (s, 1 H). HRMS 426.27 [MH]+ Examples 151 and 152
H3C p H3C-p 1  CI HN'R  1. HNRIRZ N L N N N  N~ I ~1 N\ I 



N CI 2. H N N-BOC N N~  H3C ~J H3C ~NH  3. H+ The following compounds were
prepared by the method of example 131 using  5 the dichloride of preparation
56, Pert-butyl piperazine-l-carboxylate and the appropriate HNR1R 2 amine as
starting materials, except, the products  were isolated as the free base. WO
2004/096810 PCT/IB2004/001433  -119 Ex R7A  N~  H3C-O HN \ R'B  N N N  1-13C
NH  151 R'A = -CH3; R78 = H 1H NMR (CDCI3, 400MHz) 8: 1.38 (t, 3H), 2.31 (s,
3H), 2.90 (q,2H),  3.04 (m, 4H), 3.50 (s, 3H), 3.86 (t, 2H), 3.92 (m, 4H),
4.64 (m,2H),  7.51 (d, 1 H), 8.14 (m, 2H), 9.78 (s, 1 H). LRMS:m/z ES+ :
397, [MH]+  152 R7A = H; R7B = -CH3 1H NMR (CDCI3, 400MHz) 8:1.39 (t, 3H),
2.36 (s, 3H), 2.90 (q,2H),  3.08 (m, 4H), 3.50 (s, 3H), 3.88 (t, 2H), 3.92
(m, 4H), 4.64 (m,2H),  6.79 (d, 1 H), 8.13 (s, 1 H), 8.19 (d, 1 H), 9.80 (s,
1 H). LRMS:m/z ES+ :  397, [MH)+ Example 153 3-Ethyl-l
-(2-methoxvethyf-N'-(4-methylpyridin-2-vl)-NS-(2-(pyrazol-1-vl)ethyl)- 1
H-pyrazolof4,3-dlpvrimidine-5.7-diamine a N  



H3C-O I a  HN CH3  /NI N - N N5 \N 5 1-13C H  2-Amino-4-methylpyridine
(118mg, 1.09mmol) was added to a solution of the  dichloride of preparation
56 (10mg, 0.36mmol) in dimethylsulfoxide (1 ml-) and  the reaction mixture
stirred at 70C for 18 hours. 2-(Pyrazol-1-yl)ethylamine (WO  02/066481, pg.
60, method 44) (202mg, 1.82mmol) and N-ethyldiisopropylamine 10 (632L,
3.64mmol) were added and the reaction mixture stirred at 120C for 18 WO
2004/096810 PCT/IB2004/001433  -120 hours. The reaction mixture was
partitioned between ethyl acetate and water,  the organics were separated,
washed with water and brine, dried over  magnesium sulphate and concentrated
in vacuo to yield the title product. 'H NMR (CD3OD , 400MHz) 8: 1.34 (t,
3H), 2.37 (s, 3H), 2.85 (q, 2H), 3.46 (s, 5 3H), 3.84 (m, 4H), 4.40 (t, 2H),
4.63 (br s, 211), 6.23 (s, 1 H), 6.90 (d, 1 H), 7.47 (s,  1 k), 7.53 (s, 1
H), 8.12 (d, 1 H), 8.23 (s, 1 H). LRMS:m/z APCI+ 422, [MH]+  Example 154
(2S)-243-Ethvl-1-(2-methoxvethvl)-7-(4-methylpyridin-2-vlamino)-1 H- 10
pyrazolo[4,3-dlpyrimidin-5-vlaminolpropan-1-ol  N  H3C-O HN CH3  N N JNXNH
H3C HOB CH3  Made by the method of example 153 using (S)-2-aminopropanol as
a starting  



material. 'H NMR (CD3OD , 400MHz) 8: 1.32 (m, 6H), 2.49 (s, 3H), 2.82 (q,
2H), 3.39 (s,  15 3H), 3.65 (dd, 1 H), 3.73 (dd, 1 H), 3.87 (t, 2H), 4.16
(m, 1 H), 4.86 (t, 2H), 7.10 (d,  1 H), 7.75 (br s, 1 H), 8.12 (d, 1 H).
LRMS:m/z APCI+ 386, [MH]+ Examples 155 to 162 The following compounds of
general formula shown below were prepared by the  20 method of examples 1-28
using the appropriate monochloride starting materials  (Preparation 72, 74,
117, 120, 122 and 123) and HNR3R4 amines (preparations  114 and 115), but
were purified initially using a Phenomenex C18 5m column,  and
acetonitrile:water:trifluoroacetic acid (5:95:0.95 to 95:5:0.05) as eluant,
followed by a Phenomenex C18 5m column and an elution gradient of 25
acetonitrile:5OmM ammonium acetate (5:95 to 95:5 ) to give the title
compounds. WO 2004/096810 PCT/1B2003/001433  -121 Ex R'  R6 HN` CH3  N N N
N NI N0  R5 1 CH3  N 155 R' _ ; R5 = -CH3; R6 = -(CH2)20CH3  \ CH3 'H NMR
(CDCI3i 400MHz) 8: 2.30 (m, 2H), 2.36 (s, 3H), 2.43 (s, 3H),  2.71 (s, 3H),
3.0-3.5 (m, 4H), 3.17 (s, 3H), 3.46 (s, 3H), 3.82 (m, 2H),  4.60 (m, 2H),
5.40 (m, 1 H), 6.77 (m, 1 H), 8.17 (m, 2H). LRMS ES+ m/z  411 [MH]+ 156 !a,
R' ; R5 = -CH3; R6 = -(CH2)2OCH2CH3 CH3  



'H NMR (CDCI3, 400MHz) 8: 1.16 (t, 3H), 2.02 (s, 3H), 2.1-2.4 (m, 2H),  2.36
(m, 3H), 2.43 (s, 3H), 2.59 (s, 3H), 2.68-3.14 (m, 4H), 3.59 (m,  2H), 3.87
(m, 2H), 4.60 (m, 2H), 5.53 (m, 1 H), 6.77 (d, 1 H), 8.15 (d, 1 H), 8.27 (br
s, 1 H), 9.64 (br s, 1 H). LRMS ES+ m/z 425 [MH]+  157 N/ "N R' = I II ; R5
= -CH3; R6 = -(CH2)20CH2CH3 'H NMR (CDC13, 400MHz) 6: 1.23 (t, 3H),
2.10-2.40 (m, 2H), 2.4 (s,  3H), 2.58 (s, 3H), 2.67 (s, 3H), 2.80-3.60 (m,
4H), 3.64 (m, 2H), 3.94  (m, 2H), 4.62 (m, 2H), 5.43 (m, 1 H), 8.24 (m, 1
H), 8.60 (m, 1 H), 8.85  (m, 1 H). LRMS ES+ m/z 412 [MH]+ WO 2004/096810
PCT/1B2004/001433  -122- 158 N R' = \ R5 = -CH2CH3; R6 = -(CH2)20CH2CH3  CH3
LRMS ES+ m/z 439 [MH] '  159 N CH3 R1 RS = CH2CH3; R6 = (CH2)200H2CH3 1H NMR
(CDCI3, 400MHz) 8: 1.23 (t, 3H), 1.39 (t, 3H), 2.30-2.40 (m,  2H), 2.37 (s,
3H), 2.74 (s, 3H), 2.86 (q, 2H), 3.17 (s, 3H), 3.17 (m, 1 H),  3.34 (d, 2H),
3.49 (m, 1 H), 3.61 (q, 2H), 3.88 (m, 2H), 4.63 (m, 2H),  5.38 (m, 1 H),
8.15 (s, 1 H), 8.28 (d, 1 H). LRMS ES+ m/z 439 [MH]+  160 N^N R1 = I I ; RS
= -CH2CH3; R6 = -(CH2)20CH2CH3 1H NMR (CDCI3, 400MHz) 8: 1.24 (t, 3H), 1.39
(t, 3H), 2.1-2.2 (m, 2H),  2.64 (s, 3H), 2.90 (q, 2H), 3.07-3.42 (m, 4H),
3.19 (s, 3H), 3.67 (m, 2H),  3.88 (m, 2H), 4.61 (m, 2H), 5.44 (m, 1 H), 8.24
(d, 1 H), 8.60 (d, 1 H),  8.86 (s, 1 H). LRMS ES+ m/z 426 [MH]+ WO
2004/096810 PCT/1B2004/001433  -123 



R  R HNC CH3  N N ---N N  N NR5 1  CH3  161 N~ R1 R5 = -CH3; R6 =
-(CH2)2OCH2CH3  CH3 1H NMR (CDCI3, 400MHz) 8: 1.18 (t, 3H), 2.25 (m, 2H),
2.37 (s, 3H),  2.43 (s, 3H), 2.57 (s, 3H), 2.80-3.10 (m, 4H), 3.20 (s, 3H),
3.60 (m, 2H),  3.86 (m, 2H), 4.62 (m, 2H), 5.55 (m, 1 H), 6.79 (d, 1 H),
8.18 (d, 1 H),  8.30 (s, 1 H), 9.63 (br s 1 H). LRMS ES+ m/z 425 [MH]+ 162 N
R' _ 11 ; R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3  CH3 1H NMR (CDCI3, 400MHz) 6:
1.19 (t, 3H), 1.39 (t, 3H), 2.1-2.3 (m, 2H),  2.37 (s, 3H), 2.55 (s, 3H),
2.80-3.10 (m, 4H), 2.89 (q, 2H), 3.21 (s, 3H),  3.62 (q, 2H), 3.89 (m, 2H),
4.63 (m, 2H), 5.50 (m, 1 H), 6.80 (d, 1 H),  8.19 (d, 1 H), 8.30 (s, 1 H),
9.68 (br s 1 H). LRMS ES+ m/z 439 [MH]+ Examples 155 to 160 prepared using
the pyrrolidine of preparation 114 as the  HNR3R4 amine. Examples 161 and
162 were prepared using the pyrrolidine of  preparation 115 as the HNR3R4
amine WO 2004/096810 PCT/IB2004/001433  -124 Example 163
N-[3-Methyl-5-(piperazin-1-yl)-1-(tetrahydropyran-2-vlmethyl)-1 H-pvrazolo[4
3- dlpyrimidin-7-vll-5-methvlpvridin-2-vlamine dihvdrochloride N CH3  C 0 ~I



HN  N N  N N N H3C ~.NH 2HCI 5 Potassium carbonate (57mg, 0.33mmol) and
2-(bromomethyl)tetrahydro-2H- pyran (50L, 0.39mmol) were added to a solution
of the protected piperazine of  preparation 94 (150mg, 0.35mmol) in
N,N-dimethylformamide (10mL) and the  reaction mixture stirred at 90C for 18
hours. The reaction mixture was partitioned between ethyl acetate (50mL) and
water (50mL), the organics were  10 separated, dried over magnesium sulphate
and concentrated in vacuo. The  crude product was purified by column
chromatography on silica gel using  pentane: ethyl acetate 100:0 to 40:60.
The product was dissolved in  dichloromethane (1 OmL), and hydrogen chloride
bubbled through until  saturated, and the reaction stirred at room
temperature for 3 hours. The solution 15 was concentrated in vacuo, the
product triturated with ether, the ether decanted  off, and the product
dried in vacuo. 'H NMR (D20, 400MHz) 8:1.20-1.90 (m, 6H), 2.31 (s, 3H), 2.38
(s, 3H), 3.49  (m, 4H), 3.50 (m, 1 H), 3.76 (m, 1 H), 4.00 (m, 4H), 4.18 (m,
1 H), 4.50 (m, 2H),  7.62 (d, 1 H), 8.04 (d, I H), 8.13 (s, I H). LRMS:m/z
APCI+ 423, IMH]+ 20 WO 2004/096810 PCT/IB2004/001433  -125 Examples 164-177
H HN~R N N  N N N H3C N O~CH3  I D  ICH 



3  3  0 CH3 1. R6-X R6 HN 2. CF3CO2H HN  ,R ~R  N N N + R6 -N N~ N  ~I N
1-13C INH 1-13C NH Potassium carbonate (59mg, 0.42mmol) and the appropriate
R6 bromide  (0.35mmol) were added to a solution of the protected piperazine
of preparation  5 97 (150mg, 0.35mmol) in N,N-dimethylformamide (3mL) and
the reaction mixture shaken at 550rpm at 100C for 36 hours. The reaction
mixture was  concentrated in vacuo. The product was taken up in
dichioromethane (2mL) and  trifluoroacetic acid (2mL) added. The reaction
mixture was shaken for 2 hours  and concentrated in vacuo. The residues were
purified using a Phenomenex 10 Luna C18 2x15 cm 5 m column eluting with
acetonitrile:diethylamine to afford  the title compounds. WO 2004/096810
PCT/IB2004/001433  -126 Ex N  R6 HN CH3  N N N N N  H3C H  164 R6 =
-(CH2)2OCH2CH3 'H NMR (DMSO-d6, 400MHz) S: 1.07 (t, 3H), 2.31 (s, 3H), 2.41
(s, 3H), 2.76 (t, 4H), 3.51 (q, 2H), 3.62 (t, 4H), 3.77 (t, 2H), 4.57 (t,
2H), ..~  



6.89 (d, 1 H), 8.02 (s, 1 H), 8.16 (d, 1 H). LRMS:m/z ES+ 397, [MH]+ 165 R6
= -(CH2)20CH3 'H NMR (DMSO-d6, 400MHz) 6: 2.30 (s, 3H), 2.31 (s, 3H), 2.75
(t,  4H), 3.33 (s, 3H), 3.60 (t, 4H), 3.74 (t, 2H), 4.58 (t, 2H), 6.90 (d, 1
H),  7.96 (s, 1 H), 8.17 (d, 1 H). LRMS:m/z ES+ 383, [MH]+ 166 R6 = O~1) 'H
NMR (DMSO-d6, 400MHz) 6:1.68 (m, 2H), 1.79 (m, 1 H), 2.02 (m, 1 H), 2.31 (s,
6H), 2.75 (t, 4H), 3.61 (t, 4H), 3.69 (m, 1 H), 3.90 (m, 1 H),  4.24 (m, 1
H), 4.44 (m, 1 H), 4.61 (m, 1 H), 6.89 (d, 1 H), 8.00 (s, 1 H),  8.17 (d, 1
H). LRMS:m/z ES+ 409, [MH]+ WO 2004/096810 PCT/IB2004/001433  -127- / 167 R6
= N  1H NMR (DMSO-d6, 400MHz) 6: 2.28 (s, 3H), 2.32 (s, 3H), 2.76 (m,  4H),
3.26 (s, 2H), 3.61 (t, 4H), 6.90 (d, 1 H), 7.42 (m, 1 H), 7.53 (d, 1 H),
7.88 (t, 1 H), 7.98 (s, 1 H), 8.18 (d, 1 H), 8.61 (d 1 H). LRMS:m/z ES+
416, [MH]+ 168 R6= O  LRMS:m/z ES+ 423, [MH]+  O 169 R6 = 1H NMR (DMSO-d6,
400MHz) 6: 1.64 (m, 2H), 1.93 (m, 2H), 2.40 (m,  3H), 2.45 (s, 3H),
2.80-2.90 (m, 4H), 3.48 (m, 2H), 3.65 (m, 2H), 3.78  (m, 2H), 4.20 (m,1 H),
4.35 (m, 2H), 7.09 (m, 1 H), 7.96 (m, 1 H), 8.28  (m, 1 H) 8.80 (br, 1 H).
LRMS ES+ m/z 409 [MH]+ 170 R6 = -CH2CF3 1H NMR (DMSO-d5, 400MHz) 6: 2.38 (s,
3H), 2.45 (s, 3H), 3.24 (m,  



4H), 3.90 (m, 4H), 5.41 (m, 2H), 7.04 (m, 1 H), 8.08 (m, 1 H), 8.23 (m,  1
H). LRMS ES+ m/z 407 [MH]+ WO 2004/096810 PCT/1B2004/001433  -128 N~  HN \
CH3  ~ R6 N i N N  Fi3C NH  171 R6 = 'H NMR (DMSO-d6i 400MHz) 8: 1.28 (m, 1
H), 1.43 (m, 3H), 1.59 (m,  1 H), 1.76 (m, 1 H), 2.34 (s, 3H), 2.41 (s, 3H),
2.53 (m, 1 H), 2.77 (t,  4H), 3.64 (t, 4H), 3.80 (m, 2H), 4.29 (m, 2H), 6.94
(d, 1 H), 8.19 (d, 1 H), 8.25 (s, 1 H). LRMS:m/z ES+ 423, [MH]+  172 R6 =
-(CH2)2OCH2CH3 'H NMR (DMSO-d6, 400MHz) 8: 1.02 (t, 3H), 2.34 (s, 3H), 2.42
(s,  3H), 2.78 (t, 4H), 3.39 (q, 2H), 3.64 (t, 4H), 3.80 (t, 2H), 4.43 (t,
2H),  6.94 (d, 1 H), 8.18 (d, 1 H), 8.25 (s, 1 H). LRMS:m/z ES+ 397, [MH]+
173 R6 = 1H NMR (CD3OD, 400MHz) 8: 0.48 (q, 2H), 0.63 (q, 2H), 1.37 (m, 1H),
2.41 (s, 3H), 2.53 (s, 3H), 3.13 (t, 4H), 3.95 (t, 4H), 4.23 (d, 2H), 6.97
(d, 1 H), 8.18 (d, 1 H), 8.32 (s, 1 H). LRMS:m/z ES+ 379, [MH]+ WO
2004/096810 PCT/IB2004/001433  -129- 174 R = -(CH2)2CH(CH3)2 'H NMR
(DMSO-d6, 400MHz) 8: 0.91 (s, 3H), 0.93 (s, 3H), 1.59 (m, 1 H), 1.72 (q,
2H), 2.34 (s, 3H), 2.42 (s, 3H), 2.76 (t, 4H), 3.64 (t, 4H),  4.29 (t, 2H),
6.94 (d, 1 H), 8.18 (d, 1 H), 8.25 (s, 1 H). LRMS:m/z ES+  395, [MH]+ 



175 R6 = 0  'H NMR (CD3OD, 400MHz) 6: 1.99 (m, 2H), 2.31 (m, 2H), 2.43 (s,
3H), 2.56 (s, 3H),_3.27 (t, 4H), 3.66 (t, 2H), 4.06 (t, 4H), 4.14 (m, 2H),
4.74 (m, 1 H), 7.06 (d, 1 H), 8.19 (d, 1 H), 8.25 (s, 1 H). LRMS:m/z ES+
409, [MH]+ 176 R6 = N  'H NMR (CD3OD, 400MHz) 6: 2.43 (s, 3H), 2.50 (s, 3H),
3.33 (t, 4H),  4.08 (t, 4H), 4.87 (s, 2H), 6.99 (d, 1 H), 7.16 (d, 1 H),
7.36 (t, 1 H), 7.81  (t, 1 H), 8.18 (d, 1 H), 8.23 (s, 1 H), 8.54 (d 1 H).
LRMS:m/z ES+ 416,  [MH]+ 177 R6 = 'H NMR (DMSO-d5, 400MHz) 6: 1.82 (q, 4H),
1.98 (m, 2H), 2.34 (s,  3H), 2.41 (s, 3H), 2.77 (t, 4H), 2.87 (m, 1 H), 3.64
(t, 4H), 4.30 (d, 2H),  7.94 (d, 1 H), 8.18 (d, 1 H), 8.25 (s, 1 H).
LRMS:m/z ES+ 393, [MH]+ WO 2004/096810 PCT/182004/001433  -130- Notes for
Examples 164 to 177 Example 167 and 176: 2-(Bromomethyl)pyridine (US
6465486, pg. 12, ex. 5)  used as the R6 bromide. 5 Example 169:
3-(Bromomethyl)tetrahydrofuran (WO 99/45006, pg. 117,  preparation 9) used
as the R6 bromide. Example 175: 3-Bromotetrahydropyran (Preparation 125)
used as the R6  bromide. 10 Example 178
N-(3-Isopropyl-l-(2-methoxyethyl)-5-(piperazin-l-vl)-1 H-pvrazolo(4
3-dlpyrimidin- 7-yil-4-methypyridin-2-ylamine bis(trifluoroacetate) H3C-O N
,  



HN CH3  jN N N H3C CH NH 2TFA  3 15 A solution of the BOC protected compound
from preparation 92 (150mg,  0.3mmol) in dichloromethane (5mL) and
trifluoroacetic acid (5mL) was stirred at  room temperature for 2 hours. The
reaction mixture was concetrated in vacuo  and the residue azeotroped with
toluene. The product was purified by column  chromatography on silica gel
using dichloromethane:methanol (100:0 to 95:5) to 20 afford the title
compound as a gum, 30mg. 'H NMR (DMSO-d6, 400MHz) 8:1.34 (d, 6H), 2.31 (s,
3H), 2.86 (m, 4H), 3.18 (m, 1 H), 3.35 (s, 3H), 3.62 (m, 4H), 3.74 (m, 2H),
4.58 (m, 2H), 6.90 (s, 1 H), 7.99  (s, 1 H), 8.17 (d, 1 H). LRMS:m/z APCI+
411, [MH]+ WO 2004/096810 PCT/IB2004/001433  -131 Example 179 N-[3-Isoprop
ll-1-(2-methoxyethyl)-5-(piperazin-1.yf-1 H-pyrazolo[4 3-dlpyrimidin-
7-vIl-5-methylpVridi n-2-vlamine N CH3  H3C-0 HN  jN N  : I -  N N  H3C CH
~NH  3 5 A solution of the BOC protected compound from preparation 93
(150mg,  0.3mmol) in dichloromethane (5mL) and trifluoroacetic acid (5mL)
was stirred at  room temperature for 2 hours. The reaction mixture was
concentrated in vacuo  and the residue azeotroped with toluene. The product
was purified by column  



chromatography on silica gel using ethyl acetate: methanol:diethylamine
(100:0:0 10 to 96:2:2) to afford the title compound, 14.5mg. 1H NMR
(DMSO-d6, 400MHz) 8:1.34 (d, 6H), 2.26 (s, 3H), 2.95 (s, 4H), 3.18 (m,  1
H), 3.35 (s, 3H), 3.71 (m, 4H), 3.76 (t, 2H), 4.60 (t, 2H), 7.63 (d, 1 H),
7.97 (d, 1 H), 8.16 (s, 1 H). LRMS:m/z APCI+ 411, [MH]'  15 Example 180
N-[3-Ethyl-1-(2-methoxyethyl)-5-(piperazin-1-vl)-1
H-pvrazolo[4,3-dlpyrimidin-7 yll-5-methyl-2H-pvrazol-3-vlamine  HN~N CH3
H3C HN NN N N  H3C NH  The BOC protected compound of preparation 95 was
triturated with hydrogen 20 chloride in ether (8mL, 2M) for 30 minutes. The
resulting gum was washed with  ether, dissolved in sodium hydroxide (1 M)
and extracted with ethyl acetate WO 2004/096810 PCT/1B20041001433  -132
(2xlOmL). The organics were combined, dried over magnesium sulphate and
concentrated in vacuo to give the product. 1H NMR (DMSO-d6, 400MHz) S: 1.25
(t, 3H), 2.20 (s, 3H), 2.72 (m, 6H), 3.30 (s,  3H), 3.60 (m, 4H), 3.72 (t,
2H), 4.56 (m, 2H), 6.36 (s, 1 H), 9.42 (s, 1 H). 5 LRMS:m/z ES+ : 386,
[MH]+, Example 181
[1-(2-Ethoxvethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-vlamino)-1
H- pyrazolo[4,3-dlpyri mid in-3-vil methanol /-O N  H3C HN \ CH3  N N N N-
_NCH3  



HO CH3  10 N-Ethyldiisopropylamine (1.3mL, 7.5mmol) and N-ethylmethylamine
(642L,  7.5mmol) were added to a solution of the monochioride of preparation
106  (544mg, 1.5mmol) in dimethylsulfoxide (4mL) and the reaction mixture
stirred at  120C for 18 hours. The reaction mixture was cooled and
partitioned between 15 dichloromethane (200mL) and water (50mL). The organic
layer was washed with  water (2x5OmL), dried over magnesium sulphate and
concentrated in vacuo. The  crude product was purified by column
chromatography on silica gel eluting with  dichloromethane:methanol 100:0 to
94:6 to yield the title product, 525mg. 1H NMR (CD3OD, 400MHz) 8: 1.10 (t,
3H), 1.22 (t, 3H), 2.39 (s, 3H), 3.21 (s,  20 3H), 3.60 (q, 2H), 3.78 (q,
2H), 3.89 (m, 2H), 4.76 (t, 2H), 4.80 (s, 2H), 6.92 (d,  1 H), 8.15 (d, 1
H), 8.19 (s, 1 H). LRMS APCI+ m/z 386 [MH]+ WO 2004/096810 PCT/IB2004/001433
-133 Example 182
f5-Dimethylamino-1-(2-ethoxyethyl)-7-(4-methylpvridin-2-ylamino)-1 H -
pyrazolo[4.3-dlpyri m idi n-3-yllmethanol /o N  1-13C \ ~ HN CH3  N N N~
NLN/CH3  I  HO CH3 5 The title compound was prepared by the method of
example 181 using  dimethylamine as a starting material. 'H NMR (CD3OD,
400MHz) 5: 1.10 (t, 3H), 2.38 (s, 3H), 3.23 (s, 6H), 3.58 (q,  2H), 3.87 (t,
2H), 4.66 (m, 2H), 4.81 (m, 2H), 6.93 (d, 1 H), 8.15 (d, 1 H), 8.41 (s,  1
H) 



10 Example 183 N41 -(2-Ethoxvethyl)-3-methoxymethyl-5-(piperazin-1-vl)-1
H-pyrazolof4.3- dlpyrimidin-7-vll-4-methylpvridin-2-ylamine dihydrochloride
/~O N  H3C HN CH3  N N N~ I ONH H3C O 2HCI 15 The compound of preparation
111 (150mg, 0.35mmol) was added to a solution  of 25% sodium methoxide
solution in methanol (350L, 1.4mmol) in 1 -methyl-2- pyrrolidinone (3.5mL)
and the reaction mixture left at room temperature for 15 t minutes. The
reaction mixture was quenched with acetic acid (60L), treated  with
N-ethyldiisopropylamine (174L) and the solution diluted to a volume of  20
9mL with 1-methyl-2-pyrrolidinone. This solution (3mL) was treated with tert
butyl piperazine-1-carboxylate (93mg, 0.5mmol) and the reaction mixture
sealed  and heated to 110C for 12 hours. The reaction mixture was
concentrated in WO 2004/096810 PCT/1B2004/001433  -134 vacuo and the crude
product partitioned between dichloromethane (10mL) and  water (1 OmL). The
layers were separated and, the organic phase dried over  magnesium sulphate
and evaporated in vacuo. The product was dissolved in a  mixture of
dichloromethane (2mL) and trifluoroacetic acid (2mL) and left for 1 5 hour.
The reaction mixture was concentrated in vacuo and partitioned between
dichloromethane and sodium hydrogencarbonate solution. The organic layer
was separated and concentrated in vacuo. The crude product was purified by
column chromatography on silica gel eluting with ethyl
acetate:methanol:dichloromethane 96:2:2. The product was dissolved in ether,
10 treated with 2M ethereal HCI, and the solution evaporated in vacuo to
yield the  title product, 53mg. 



1H NMR (D20, 400MHz) 8: 0.95 (t, 3H), 2.45 (s, 3H), 3.30 (m, 4H), 3.35 (s,
3H),  3.48 (q, 2H), 3.84 (t, 2H), 3.95 (m, 4H), 4.72 (s, 2H), 4.75 (m, 2H),
7.21 (d, 1 H),  7.55 (s, 1 H), 8.10 (d, 1 H). LRMS:m/z APCI+ 427, [MH]+ 15
Example 184 N41
-(2-Ethoxyethvl)-3-methoxymethyl-5-((3R)-(3-methvlpiperazin-1-vl))-1 H-
pyrazolo(4,3-dlpyrimidin-7-yll-4-methvlpvridin-2-yiamine dihydrochloride
/~O H3C HN CH3 ..,,w  N ~N I CH3  N N~  H3 0 ~NH 2HCI 20 This compound was
made by the method of example 183 using (R)-2-methyl- piperazine. 'H NMR
(D2O, 400MHz) 8: 0.92 (t, 3H), 1.32 (d, 3H), 2.45 (s, 3H), 3.17 (m, 2H),
3.35 (s, 3H), 3.40-3.50 (m, 5H), 3.87 (m, 2H), 4.46 (m, 2H), 4.68 (s, 2H),
4.73  (m, 2H), 7.21 (d, 1 H), 7.57 (s, 1 H), 8.10 (d, 1 H), LRMS:m/z APCI+
441, [MH]+  25 WO 2004/096810 PCT/IB2004/001433  -135 Example 185
1-(2-Ethoxyethyl)-3-methoxvmethyl-I5,NS-dimethyl-N7-(4-methvlpvridin-2-vl)-1
H- pyrazolo[4,3-dlpyri m idi ne-5,7-d iam i ne i  H N\  CEO 3 HN CH3  N AN 



N\, I N~N/CH3  H3C O CH3  5 This compound was made by the method of example
183 using N,N- dimethylamine. After heating the reaction mixture was
concentrated in vacuo  and the crude product purified by column
chromatography on silica gel eluting  with dichloromethane:methanol 98:2 to
yield the title product. 1H NMR (CD3OD, 400MHz) 5: 1.11 (t, 3H), 2.39 (s,
3H), 3.24 (s, 6H), 3.44 (s,  10 3H), 3.60 (q, 2H), 3.90 (t, 2H), 4.70 (m,
4H), 6.93 (d, 1 H), 8.15 (d, 1 H), 8.41 (s,  1 H). LRMS:m/z APCI+ 386, [MH]+
Example 186  N-[1-(2-Ethoxyethyq-3-ethoxymethvl-5-(piperazin-1 yl)-1
H-pyrazolo[4,3- 15 dlpvrimidin-7-yll-4-methvlpvridin-2-ylamine
dihydrochloride /'O  H3C HN CH3  N N N\ I I N N~  H3C~O KNH 2HCI This
compound was made by the method of example 183 using 21 % sodium  ethoxide
in ethanol. The crude product was purified by column chromatography  on
silica gel eluting with dichloromethane:methanol 100:0 to 94:6. Appropriate
20 combined fractions were concentrated in vacuo, dissolved in ether and
treated  with 2M hydrogen chloride in ether. The reaction mixture was
concentrated in  vacuo to yield the title product. WO 2004/096810
PCT/IB2004/001433  -136 'H NMR (D20, 400MHz) 8: 0.88 (t, 3H), 1.08 (t, 3H),
2.39 (s, 3H), 3.26 (m, 4H),  3.42 (q, 2H), 3.58 (q, 2H), 3.83 (t, 2H), 3.90
(m, 4H), 4.70 (m, 4H), 7.14 (d, 1 H),  7.50 (s, 1 H), 8.04 (d, 1 H).
LRMS:m/z APCI+ 441, [MH]+ 



5 Example 187  N-[1-(2-Ethoxyethyl)-3-ethoxvmethyl-5-((3R)-(3-m ethyl pipe
razin-1-vl))-1 H- pyrazolof4 3-cApyrimidin-7-yll-4-methvlpvridin-2-ylamine
dihydrochloride  i /-O N  H3C HN \ CH3  N N~ I CH3  H3C N N~  ~0 NLNH 2HCI
This compound was made by the method of example 183 using 21 % sodium  10
ethoxide in ethanol and (R)-2-methylpiperazine. 'H NMR (D20, 400MHz) 3: 0.88
(t, 3H), 1.06 (t, 3H), 1.28 (d, 3H), 2.40 (s, 3H),  3.12 (m, 2H), 3.30-3.50
(m, 5H), 3.55 (q, 2H), 3.82 (t, 2H), 4.42 (m, 2H), 4.73 (m,  4H), 7.14 (d, 1
H), 7.50 (s, 1 H), 8.05 (d, 1 H). LRMS:m/z APCI+ 455, [MH]+ 15 Example 188
1-(2-Ethoxvethyl)-3-ethoxvmethyl-1t.11P-dimethyl-N7-(4-methvlpvridin-2-vl)-1
H - pyrazoiof4,3-dlpvrim id ine-5,7-diamine N~  H3C HN CH3 N N  N I NJNCH3
H3C~0 CI H 3 This compound was made by the method of example 183 using 21%
sodium  20 ethoxide in ethanol and dimethylamine. WO 2004/096810
PCTlIB2004/001433  -137 



'H NMR (CD30D, 400MHz) 8: 1.09 (t, 3H), 1.22 (s, 3H), 2.38 (s, 3H), 3.22 (s,
6H), 3.57 (q, 2H), 3.64 (q, 2H), 3.87 (t, 2H), 4.68 (t, 2H), 4.72 (s, 2H),
6.93 (d,  1 H), 8.15 (d, 1 H), 8.41 (s, 1 H). LRMS:m/z APCI+ 400, [MH]+ 5
Example 189
N-r1-(2-Ethoxyethyl)-3-methoxymethyl-5-((3R)-3-methylpiperazin-1-vD-1 H-
pyrazolo[4,3-dlpyrimidin-7-yilpyrimidin-4-ylamine dihvdrochloride N F13C
~N\^J)  HN"  N ~N N I I CH3  N/~N  0 NH 2HCI  H3C This compound was made by
the method of example 183 using (R)-2 10 methylpiperazine and the monochloro
compound of preparation 112 as starting  materials. 1H NMR (CD3OD, 400MHz)
5: 1.22 (m, 6H), 2.64-3.17 (br m, 4H), 3.44 (s, 3H),  3.67 (q, 2H), 3.78,
4.35 (2d, 1 H), 3.91 (t, 2H), 4.60 (d, 2H), 4.78 (m, 4H), 8.21 (d,  1 H),
8.60 (d, 1 H), 8.83 (s, 1 H). LRMS APCI+ m/z 428 [MH]+ 15 Example 190 N-(l
-(2-Ethoxyethyl)-3-methoxymethyl-5-(piperazin- l -yl)-1 H-pvrazolo[4, 3-
dlpvrimidin-7-yllpyrimidin-4-ylamine dihydrochloride  NON  \/  HN N ~N NX I
N ~  H3C\ N  



0 ~NH 2HCI WO 2004/096810 PCT/IB2004/001433  -138 This compound was made by
the method of example 183 using tent-butyl  piperazine-1 -carboxylate and
the monochloro compound of preparation 112 as  starting materials. 'H NMR
(CD3OD, 400MHz) 6: 1.21 (t, 3H), 2.97 (m, 4H), 3.43 (s, 3H), 3.66 (q,  5
2H), 3.81 (m, 4H), 3.94 (t, 2H), 4.83 (m, 4H), 8.20 (d, 1 H), 8.59 (d, 1 H),
8.80 (s,  1 H). LRMS APCI+ m/z 414 [MH]+ Example 191
1-(2-Ethoxvethyl)-f6.3-dimethvl-N
-ff3S)-1-methylpvrrolidin-3-vll-N7-pyrimidin-4- 10 yl-1
H-pyrazolof4,3-dlpyrimidine-5,7-diamine H3 ~O Nn N I  HN- v CH3  ,N N N I
NIN%% J)  H3C CH3 The monochloride of preparation 72 (115mg, 0.35mmol) was
combined with the  amine from preparation 115 (197mg, 1.73mmol) and
N-ethyldiisopropylamine  (0.3mL, 1.73mmol) in dimethylsulfoxide (4mL) and
the reaction mixture stirred at 15 120C for 16 hours. The cooled reaction
mixture was diluted with ethyl acetate  (1 OmL) and water (1 OmL). The
organic phase was separated and the aqueous  was further extracted with
ethyl acetate (3x1 OmL). The combined organic  solutions were washed with
water (3x15mL), dried over magnesium sulphate  and concentrated in vacuo.
The crude product was purified by column 20 chromatography on silica gel
using dichloromethane:methanol 99:1 to 85:15 to  yield a gum, 21 mg. 1H NMR
(CD3OD, 400MHz) 6: 1.20 (t, 3H), 2.01-2.28 (m, 2H), 2.42 (s, 3H), 2.48  (s,
3H), 2.76 (m, 2H), 2.95 (m, 2H), 3.16 (s, 3H), 3.64 (q, 2H), 3.87 (t, 2H),
4.63  



(t, 2H), 5.32 (m, 1 H), 8.31 (d, 1 H), 8.59 (d, 1 H), 8.79 (s, 1 H).
LRMS:m/z ES+ :  25 412, [MH]+ WO 2004/096810 PCT/1B2004/001433  -139 Example
192  1-(2-Ethoxyethyl)-3-ethyl-NS-methyl-N7-(5-methylpyridin-2-yl)-
N5_f(3S)-1- methyipyrrolidin-3-vl1-1 H-pyrazolof4,3-dlpyrimidine-5,7-diamine
H3C N CH3  HN CH3  N ~N N  N\ I N~N~ H3C CH3 5 The title compound was made
from the dichloro compound from preparation 54,  the amine from preparation
115, and 2-amino-5-methylpyridine, following the  method of example 131. 1H
NMR (CDCI3, 400MHz) 6: 1.20 (t, 3H), 1.39 (t, 3H), 2.1-2.3 (m, 2H), 2.37 (s,
3H), 2.54 (s, 3H), 2.91 (m, 2H), 2.80-3.25 (m, 4H), 3.20 (s, 3H), 3.61 (m,
2H),  10 3.95 (m, 2H), 4.63 (m, 2H), 5.50 (m, 1 H), 7.53 (d, 1 H), 8.14 (s,
1 H), 8.28 (d, 1 H)  9.65 (br s, 1 H). HRMS:m/z ES+ : 439.29, [MH]+ Example
193  1-(2-Ethoxyethyl)-3-ethyl-lt-methyl-N6-f
(3S)-1-methylpyrrolidin-3-vll-N7  15 pyrimidin-4-yl-1
H-pyrazolof4,3-dlpyrimidine-5,7-d jam me i H3C CO N\,~JI  HN" v CH3  ~ix:. N
NN  H3C CH3 The title compound was made from the dichloro compound from
preparation 54,  



the amine from preparation 115 and 4-aminopyrimidine, following the method
of  example 131. 20 1H NMR (CDCI3, 400MHz) 6: 1.26 (t, 3H), 1.39 (t, 3H),
2.20-2.40 (m, 2H), 2.68 (s,  3H), 2.90 (q, 2H), 3.11 (s, 3H), 3.05-3.40 (m,
4H), 3.67 (q, 2H), 3.92 (m, 2H), WO 2004/096810 PCT/IB2004/001433  -140 4.64
(m, 2H), 5.46 (m, 1 H), 8.28 (d, 1 H), 8.60 (d, 1 H), 8.88 (s, 1 H).
HRMS:m/z  ES+ : 426.27, [MH]+ Examples 194 - 215 5 The appropriate chioro
compound (preparations 72, 120, 134, 137, 139, 142,  143, 144, 159 and 161)
(1eq), the appropriate HNR3R4 amine (3-5eq) and N- ethyldiisopropylamine
(3-5eq) were dissolved in dimethylsulfoxide (3.5- 6.9mL.mmor') and the
reaction mixture stirred at 120C for 18 hours in a sealed  vessel. The
reaction mixture was partitioned between water and 10 dichloromethane, the
organic phase was separated and the aqueous washed  with dichloromethane
(x2). The organics were combined, dried over magnesium  sulphate and
concentrated in vacuo. The residue was purified by column  chromatography on
silica gel eluting with dichloromethane:methanol:0.880  ammonia 98:2:0 to
90:10:1 to yield the title product. 15 HN,R  H3C/' N N N CH3  N N H3C NH
No. R Data 1H NMR (CD3OD, 400MHz) 6: 1.12 (t, 3H), 1.16 (d,  CH 3H), 2.40
(s, 3H), 2.61 (m, 1 H), 2.85 (m, 2H), 2.94  (m, 1 H), 3.08 (m, 1 H), 3.58
(q, 2H), 3.87 (t, 2H), 3.92 194' I N11Z O (s, 3H), 4.51 (m, 2H), 4.65 (m,
2H), 6.85 (m, 1 H),  



7.95 (m, 1 H), 8.42 (m, 1 H) LRMS:m/z APCI+ 427  MH]+ WO 2004/096810
PCT/IB2004/001433  -141 'H NMR (CD3OD, 400MHz) 5: 1.13 (m, 6H), 2.40 (s,
CH3 3H), 2.58 (m, 1 H), 2.82 (m, 2H), 2.95 (m, 1 H), 3.02  195B N O (m, 1
H), 3.60 (q, 2H), 3.87 (m, 5H), 4.53 (m, 2H), .63 (t, 2H), 7.44 (m, 1 H),
8.01 (m, 1 H), 8.18 (m,  1 H). LRMS:m/z APCI+ 427 [MH]+ H3C10 'H NMR (CD30D,
400MHz) 8: 1.14 (d, 3H), 1.20 (t,  196 8 3H), 2.40 (s, 3H), 2.58 (m, 1 H),
2.82 (m, 2H), 2.95 N (m, 1 H), 3.02 (m, 1 H), 3.66 (q, 2H), 3.87 (t, 2H),
3.90  (s, 3H), 4.54 (m, 2H), 4.60 (t, 2H), 6.44 (m, 1 H), 7.63  (m, 1 H),
7.76 (m, 1 H) LRMS:m/z APCI+ 427 [MH]+  H NMR (CD3OD, 400MHz) 6: 1.20 (m,
6H), 2.41 (s, CH3 H), 2.46 (s, 3H), 2.61 (m, 1 H), 2.83 (m, 2H), 3.00  197E
N (m, 2H), 3.61 (q, 2H), 3.87 (t, 2H), 4.55 (m, 2H), 4.65  / (t, 2H), 6.93
(d, 1 H), 7.67 (dd, 1 H), 8.05 (d, 1 H). LRMS:m/z ES+ 411 [MNa]+ 'H NMR
(CD3OD, 400MHz) 6: 1.14 (m, 6H), 2.33 (s,  CH3 3H), 2.41 (s, 3H), 2.43 (s,
3H), 2.61 (m, 1 H), 2.82  198E (m, 2H), 2.96 (m, 1 H), 3.04 (m, 1 H), 3.58
(q, 2H), 3.83 (m, 2H), 4.57 (m, 2H), 4.63 (m, 2H), 6.80 (s,  } CH3 1 H),
8.01 (s, 1 H). LRMS:m/z ES+ 425 [MH]+ 'H NMR (CD3OD, 400MHz) 8: 1.10-1.17
(m, 6H),  N~ CH3 2.35 (s, 3H), 2.40 (s, 3H), 2.48 (s, 3H), 2.59 (m, 1 H),
2.79-3.07 (m, 4H), 3.59 (q, 2H), 3.88 (1, 2H), 4.52 (m,  199 / CH 2H), 4.65
(t, 2H), 7.97 (d, 1 H), 8.61 (d, 1 H). 3 LRMS:m/z APCI+ 425 [MH]+ 



WO 2004/096810 PCT/IB2004/001433  -142 'H NMR (CD3OD, 400MHz) 8:1.19 (m,
6H), 2.42 (s,  CH3 3H), 2.50 (s, 3H), 2.65 (m, 1 H), 2.82-3.11 (m, 4H),  00
N 3.64 (q, 2H), 3.87 (t, 2H), 4.57 (m, 2H), 4.63 (t, 2H), 8.18 (s, 1 H),
8.67 (s, 1 H). LRMS:m/z APCI+ miz  N 12 [MH]+ O  , HN N CH3  /-O \ H3C N I N
,..,  N N~N/R3 H3C Ra  No. -NW R 4 Data  'H NMR (CD30D, 400MHz) 8: 1.10 (t,
3H), 1.16 (d,  3H), 2.40 (s, 3H), 2.59 (m, 1 H), 2.80-2.97 (m, 3H), N"CH3
3.07 (d, 1 H), 3.54 (q, 2H), 3.62 (s, 3H), 3.84 (t, 2H),  201 ~NH .48 (d,
2H), 4.63 (t, 2H), 6.61 (d, 1H), 7.71 (dd, 1 H), 8.10 (d, 1 H). LRMS:m/z
APCI+ 427 [MH]+ 'H NMR (CD30D, 400MHz) 6: 1.10 (t, 3H), 2.39 (s, .,,  CH3
3H), 3.18 (s, 3H), 3.34 (s, 3H), 3.55 (m, 4H), 3.62 202 N "' (s, 3H), 3.78
(t, 2H), 3.85 (t, 2H), 4.62 (t, 2H), 6.61  1 (d, 1 H), 7.69 (dd, 1 H), 8.34
(d, 1 H). LRMS:m/z  CH3 PCI+ 416 [MH]+ H NMR (CD3OD, 400MHz) 6: 1.11 (t,
3H), 1.20 (t,  3H), 2.49 (s, 3H), 3.24 (s, 3H), 3.56 (q) 2H), 3.62 (s,  203
1 CH3 3H), 3.67 (q, 2H), 3.88 (t, 2H), 4.76 (t, 2H), 6.63 (d, 3 1 H), 7.73
(dd, 1 H), 8.04 (d, 1 H). LRMS:m/z APCI+  



386 [MH] + WO 2004/096810 PCT/IB2004/001433  -143 H N CH3  H3C N {{ N N~ I
R3  N - H3C R4 No. -NR 3R Data 'H NMR (CD3OD, 400MHz) 8:1.08 (t, 3H), 2.41
(s,  N 3H), 2.42 (s, 3H), 2.51 (s, 3H), 3.70 (q, 2H), 3.82  204' \N~CH 3 (m,
1 H), 3.86 (t, 2H), 4.02 (m, 2H), 4.40 (m, 2H), H t.67 (t, 2H), 6.94 (d, 1
H), 8.15 (d, 1 H), 8.47 (m,  1 H). LRMS:m/z APCI+ 397 [MH1+ 'H NMR (CD30D,
400MHz) 6: 1.08 (t, 3H), 2.23 (s,  N~ 6H), 2.38 (s, 3H), 2.42 (s, 3H), 3.26
(m, 1 H), 3.56  05 N_CH3 q, 2H), 3.84 (t, 2H), 4.00 (m, 2H), 4.22 (m, 2H),
CH3 .64 (t, 2H), 6.92 (d, 1 H), 8.14 (d, 1 H), 8.46 (s, 1 H).  LRMS:m/z ES+
411 [MH]+ 'H NMR (CD3OD, 400MHz) 6: 1.12 (t, 3H), 2.00 (m,  2H), 2.40 (s,
3H), 2.42 (s, 3H), 2.44 (s, 3H), 2.92 N  206 (m, 2H), 3.59 (m, 4H), 3.84 (m,
3H), 4.63 (m, 2H),  CH3 .82 (m, 1 H), 6.93 (m, 1 H), 8.15 (m, 1 H), 8.37 (m,
1 H). LRMS:m/z ES+ 423 [MH]+ 'H NMR (CD3OD, 400MHz) 8: 1.10 (t, 3H), 2.39
(s,  CH3 H), 2.41 (s, 3H), 3.24 (s, 3H), 3.35 (s, 3H), 3.58 (q,  207D
N"-"'~~ p 2H), 3.66 (t, 2H), 3.87 (m, 4H), 4.63 (t, 2H), 6.92 (d, 1 1 H),
8.13 (d, 1 H), 8.35 (s, 1 H). LRMS:m/z APCI+  CH3 400 [MH]+ 



WO 2004/096810 PCT/IB2004/001433  -144 'H NMR (CD3OD, 400MHz) 8: 1.10 (t,
3H), 2.39 (s,  208 F N,-,~OH 6H), 3.30 (m, 2H), 3.57 (q, 2H), 3.83 (m, 7H),
4.63  I (t, 2H), 6.92 (d, 1 H), 8.14 (d, 1 H), 8.36 (s, 1 H).  CH3 LRMS:m/z
APCI+ 386 [MH]+ HN \N CH3  H3C N N~ NINCN_CHs  H3C CH3 209 1H NMR (CD3OD,
400MHz): 8 1.16 (t, 3H), 1.95 (m, 1 H), 2.23 (m, 1 H),  2.41 (s, 3H), 2.44
(s, 3H), 2.47 (s, 3H), 2.71 (m, 2H), 2.80 (m, 1 H), 2.88  (m, 1 H), 3.14 (s,
3H), 3.62 (q, 2H), 3.86 (m, 2H), 4.66 (m, 2H), 5.59 (m,  1 H), 6.93 (d, 1
H), 7.70 (m, 1 H), 8.16 (br, d, 1 H). LRMS:m/z APCI+ 425  [MH]+ J  HN N H3C
N N  N  N N H3C N CH3  'H NMR (CD30D, 400MHz) 8: 1.10 (t, 3H), 2.00 (m, 2H),
2.43 (s, 3H),  10 2.44 (s, 3H), 2.98 (m, 2H), 3.53-3.68 (m, 4H), 3.81 (m, 1
H), 3.88 (t, 2H), 62 (t, 2H), 4.82 (m, 1 H), 8.36 (m, 1 H), 8.77 (d, 1 H),
8.80 (s, 1 H).  LRMS:m/z ES+ 410 [MHJ+ WO 2004/096810 PCT/1B2004/001433
-145 /  HN N CH3  



H3Cr jN:] N I CH3  N N(  H3C O NH  'H NMR (CD3OD, 400MHz) 6: 1.16 (m, 6H),
2.46 (s, 3H), 2.59 (m, 1H),  211 2.82 (m, 2H), 2.92-3.04 (m, 2H), 3.43 (s,
3H), 3.61 (q, 2H), 3.88 (t, 2H), 4.55 (m, 2H), 4.67 (s, 2H), 4.70 (t, 2H),
6.91 (d, 1 H), 7.64 (m, 1 H), 8.03  (m, 1 H). LRMS:m/z APCI+ 441 [MH]+ N~
HN ~ I CH3  H3C jND N 3  N _R  HA N 0 14  No. -NR 3R Data 1H NMR (CD30D,
400MHz) 8: 1.09 (t, 3H), 1.21 (t,  3H), 2.36 (s, 3H), 3.17 (s, 3H), 3.43 (s,
3H), 3.57 (q,  12 N^CH3 2H), 3.72 (q, 2H), 3.87 (t, 2H), 4.67 (m, 4H), 6.89
CH3 (d, 1 H), 8.12 (d, 1 H), 8.35 (s, 1 H). LRMS:m/z  PCI+ 400 [MH]+ 'H NMR
(CD3OD, 400MHz) 8: 1.09 (t, 3H), 1.94 (m,  ,OH 2H), 2.10 (m, 2H), 2.40 (s,
3H), 3.42 (s, 3H), 3.58  N (q, 2H), 3.67-3.79 (m, 4H), 3.88 (t, 2H), 4.26
(m,  213 1 H), 4.64 (s, 2H), 4.70 (t, 2H), 6.92 (d, 1 H), 8.15 (d,  1 H),
8.44 (s, 1 H). LRMS:mlz APCI+ 442 [MH]+ WO 2004/096810 PCT/1B2004/001433
-146 



'H NMR (CD30D, 400MHz) 5: 1.12 (t, 3H), 1.74 (m,  N~CH3 2H), 1.93 (m, 2H),
2.19 (m, 2H), 2.32 (s, 3H), 2.44  14 F (s, 3H), 3.00 (m, 2H), 3.09 (s, 3H),
3.44 (s, 3H), 63.59 (q, 2H), 3.88 (t, 2H), 4.69 (m, 5H), 6.93 (d, N 1 H),
8.15 (d, 1 H), 8.23 (m, 1 H). LRMS:m/z APCI+  CH3 469 [MH]+ 'H NMR (CD3OD,
400MHz) 8: 1.09 (t, 3H), 2.25 (s,  N~ 15F H), 2.40 (s, 3H), 3.26 (m, 1 H),
3.42 (s, 3H), 3.58  N_CH3 (q, 2H), 3.88 (t, 2H), 4.01 (m, 2H), 4.24 (m, 2H),
CH3 1.68 (s, 2H), 4.72 (m, 2H), 6.93 (d, 1 H), 8.14 (d,  -1H), 8.47 (s, 1H)
A-reaction not heated in a sealed vessel B-1 eq caesium fluoride was used in
place of N-ethyldiisopropylamine.  C-the trifluoroacetate salt of the HNR3R4
amine was used, and 9 eq of N - ethyl d i isop ropyl am i n e. 5 D-reaction
performed in NMP under microwave radiation for 40 mins at 180C.  E-product
isolated by trituration from ether/pentane. F-1 eq tetraethylammonium
fluoride added Ex 204: N-methyl-3-azetidinamine bis(trifluoroacetate) used
as described in JP ^~*  10 2002 255932, pg 5. Ex 205 and 215: see prep 170.
Ex 206 and 210: (1 S,4S)-2-methyl-2,5-diazabicyclo[2.2.1]heptane used as
described in Chem. Heterocyclo.Compd(Eng. Trans) 36; 4; 2000; 429-431 Ex
209: (3S)-1-methyl-3-(methylamino)pyrrolidine used from preparation 115.  15
Examples 216 - 228 The appropriate monochloro compound (preparations 72,
110,135, 136, 138,  140, 159 and 162 (1 eq) and the appropriate HNR3R4 amine
(5-6eq) were  dissolved in dimethylsulfoxide (5-10mL.mmof1) and the reaction
mixture heated 



20 to 110-120C for 18 hours in a sealed vessel. The reaction mixture was
diluted  with ethyl acetate, washed with water (x2) and the organic phase
dried over WO 2004/096810 PCT/IB2004/001433  -147 magnesium sulphate and
concentrated in vacuo. The residue was purified by  column chromatography on
silica gel eluting with  dichloromethane:methanol:0.880ammonia 99:1:0.125 to
95:5:0.5, then triturated  with ether/pentane to yield the desired product.
5 HN 7  N R  H3C N N N l 8  H3C CH3  No. R R Data 'H NMR (CD3OD, 400MHz) 8:
1.20 (t, 3H), 2.33  (s, 6H), 2.41 (s, 3H), 2.62 (t, 2H), 3.23 (s, 3H),  n
3.64 (q, 2H), 3.87 (m, 4H), 4.63 (t, 2H), 8.34 (d, 216 H -N(CH3)2 1 H), 8.56
(d, 1 H), 8.79 (s, 1 H). LRMS:m/z APCI+  400 [MH]+ 'H NMR (CD3OD, 400MHz) 8:
1.21 (m, 6H), 2.42  (s, 3H), 3.19 (s, 3H), 3.64 (q, 2H), 3.74 (q, 2H),  9
217' H H 3.87 (t, 2H), 4.61 (t, 2H), 8.35 (d, 1 H), 8.55 (d, 1 H), 8.78 (s,
1 H). LRMS:m/z APCI+ 357 [MH]+  H NMR (CD3OD, 400MHz) 6: 1.20 (m, 6H), 2.41
(s, 3H), 2.57 (s, 3H), 3.18 (s, 3H), 3.64 (q, 2H), 218B -CH3 H 3.72 (q, 2H),
3.88 (t, 2H), 4.61 (t, 2H), 8.17 (d,  1 H), 8.44 (d, 1 H). LRMS:m/z ES+ 371
[MH]+ WO 2004/096810 PCT/IB2004/001433  -148 



'H NMR (CD30D, 400MHz) 5: 1.23 (t, 3H), 2.41  (s, 3H), 2.57 (s, 3H), 3.24
(s, 3H), 3.36 (s, 3H),  219 -CH3 -OCH3 3.65 (m, 4H), 3.87 (m, 4H), 4.61 (m,
2H), 8.17 (d, 1 H), 8.43 (d, 1 H). LRMS:m/z APCI+ 401 [MH]+  HN~R /O ;N:]
H3C N I N( CH3  N N H3C NH  No. R Data 'H NMR (CD30D, 400MHz) 6: 1.17 (t,
3H), 1.24 (t, 3H),  CH3 2.41 (s, 3H), 2.58 (s, 3H), 2.62 (m, 1 H), 2.84 (m,
2H),  220 N" \ N 2.96 (m, 1 H), 3.05 (m, 1 H), 3.64 (q, 2H), 3.88 (m, 2H),
4.53 (m, 2H), 4.63 (m, 2H), 8.03 (d, 1 H), 8.46 (d, 1 H).  LRMS:m/z ES+ 412
[MH]+ 'H NMR (CD30D, 400MHz) 5: 1.13 (d, 3H), 1.25 (t,  CH3 3H), 2.43 (s,
3H), 2.49 (s, 3H), 2.56 (m, 1 H), 2.82 (m, 221 2H), 2.89 (m, 1 H), 3.00 (m,
1 H), 3.61 (q, 2H), 3.85 (m, -~*  2H), 4.57 (m, 2H), 4.64 (m, 2H), 6.99 (d,
1 H), 8.43 (d, N 1 H). LRMS:m/z ES+ 412 [MH]+  'H NMR CF (CD30D, 400MHz): 8
1.18 (m, 6H), 2.41 (s,  3 3H), 2.68 (m, 1 H), 2.90-3.20 (m, 4H), 3.63 (m,
2H),  222 I 3.88 (m, 2H), 4.57 (m, 2H), 4.64 (m, 2H), 7.30 (d, 1 H),  8.51
(d, 1 H), 8.65 (br,s 1 H). LRMS:m/z APCI+ 465 N [MH]+ WO 2004/096810
PCT/IB2004/001433  -149 



F X/, F~0 HN /N N F X CH3  N N H3C NH  No. R Data 'H NMR (CD3OD, 400MHz) 6:
1.41 (d, 3H), 2.43 (s, 3H),  CH3 2.49 (s, 3H), 3.10 (m, 1 H), 3.15-3.50 (m,
4H), 4.07 (m,  223 4H), 4.77 (m, 4H), 6.97 (d, 1 H), 7.73 (dd, 1 H), 7.98
(m,  1 H). LRMS:m/z ES+ 465 [MH]+ H NMR (CD3OD, 400MHz) 6: 1.00 (d, 3H),
2.40 (s, 3H),  224 N^N 2.60 (m, 1H), 2.80 (m, 2H), 3.00-3.50 (m, 2H), 4.00
(m,  2H), 4.10 (t, 2H), 4.55 (d, 2H), 4.70 (t, 2H), 8.20 (m, 1 H),  8.60 (d,
1 H), 8.80 (s, 1 H). LRMS:m/z APCI+ 452 [MH]+  HN ~O \ H3C N N N~ ~ /1 s
i\N~iR  HA N O CH3  No. R R Data 1H NMR (CD3OD, 400MHz) 6: 1.21 (t, 6H),
3.19  N^N (s, 3H), 3.45 (s, 3H), 3.65 (q, 2H), 3.74 (q, 2H),  225 H 3.91 (t,
2H), 4.69 (m, 4H), 8.33 (d, 1 H), 8.55 (d, 1 H), 8.78 (s, 1 H). LRMS:m/z
APCI+ 387 [MH]+  'H NMR (CD3OD, 400MHz) 6: 1.11 (t, 3H), 2.40  CH3 (s, 3H),
3.25 (s, 3H), 3.35 (s, 3H), 3.44 (s, 3H), 226 -OCH3 3.59 (q, 2H), 3.66 (t,
2H), 3.89 (m, 4H), 4.70 (m,  4H), 6.92 (d, 1 H), 8.15 (d, 1 H), 8.35 (d, 1
H). 



N LRMS:m/z APCI+ 430 [MH]+ WO 20041096810 PCT/IB20041001433  -150 H NMR
(CD3OD, 400MHz) 8: 1.12 (t, 3H), 2.41  CH3 (s, 3H), 3.30 (s, 3H), 3.44 (s,
3H), 3.59 (q, 2H),  227 -OH 3.83 (m, 4H), 3.89 (t, 2H), 4.70 (m, 4H), 6.92
(d,  N 1 H), 8.13 (d, 1 H), 8.35 (d, 1 H). LRMS:m/z APCI+ 416 [MH]+  N\_N  J
HN" v  H3C N N N\ I ~ N NCH3  HO CH3 1H NMR (CD3OD, 400MHz) 6: 1.22 (m, 6H),
3.20 (s, 3H), 3.65 (q, 2H),  228 3.76 (q, 2H), 3.91 (t, 2H), 4.69 (t, 2H),
4.85 (m, 2H), 8.36 (dd, 1 H), 8.57  (d, 1 H), 8.79 (s, 1 H). LRMS:m/z ES+
395 [MNa]+ A-the reaction was diluted with dichloromethane not ethyl
acetate. B-purified by HPLC using 0.1 aq trifluoroacetic acid and
acetonitrile as eluant.  C-isolated as the HCI salt D-1eq caesium fluoride
added to the reaction  5 Example 229 N -r5-((l S.
4S)-2,5-Diazabicyclo[2.2.1lhept-2-yl)-1-(2-ethoxvethyl)-3-ethyl-1 H-
pyrazolof4,3-djpyrimidin-7-yll-4-methylpyridin-2-vlamine hydrochloride  N~
HN \ CH3  H3CN N 



N HCI  N N~  H3C N H 10 The chloro compound from preparation 122 (2.3g,
6.37mmol), tent butyl (1 S,4S)- (-)-2,5-diazabicyclo[2.2.1
]heptane-2-carboxylate (3.8g, 19.11mmol) and caesium  fluoride (967mg,
6.37mmol) were dissolved in dimethylsulfoxide (15mL) and the WO 2004/096810
PCT/IB2004/001433  -151 reaction mixture heated to 110C for 18 hours. The
cooled reaction mixture was  partitioned between 10% citric acid solution
and ethyl acetate (400mL) and the  layers separated. The aqueous phase was
extracted with ethyl acetate (200mL)  and the combined organic solutions
were washed with water (200mL), brine 5 (200mL) then dried over magnesium
sulphate and concentrated in vacuo. The  residue was dissolved in
dichloromethane (40mL) and trifluoroacetic acid (1 OmL)  and the solution
stirred at room temperature for 2 hours. The reaction mixture  was
concentrated in vacuo and the residue partitioned between dichloromethane
(100mL) and sodium carbonate solution (100mL). The organic solution was
dried io over magnesium sulphate and evaporated in vacuo. The crude product
was  purified by column chromatography on silica gel eluting with
dichloromethane:methanol:0.880 ammonia (97.5:2.5:0.25 to 95:5:0.5). The
product was then dissolved in methanol, and 2N hydrochloric acid (1 eq)
added  and the solution evaporated in vacuo. The solid was recrystallised
from isopropyl 15 acetate/ether to afford the title compound as a pale
yellow solid, 1.15g.  1H NMR (CD3OD, 400MHz) 8: 1.10 (t, 3H), 1.34 (t, 3H),
2.17 (m, 1 H), 2.35 (m,1 H), 2.53 (s, 3H), 2.91 (q, 2H), 3.52 (m, 2H), 3.59
(m, 2H), 3.90 (t, 2H), 3.98  (m, 2H),4.64 (m, 1 H), 4.86 (m, 2H),5.20 (m, 1
H), 7.15 (d,1 H), 7.97 (s, 1 H), 8.22  (m, 1 H) 20 Microanalysis found: C,
54.53; H, 7.05; N, 22.82. C22H3oN80;HCI;1.5H20  requires C, 54.37; H, 7.05;
N, 23.06%. 1 



Example 230 N45-((1 S,
4S)-2,5-Diazabicyclof2.2.1lhept-2-vl)-3-methoxymethvl-1-(2- 25
propoxyethyl)-1 H-pvrazolof4,3-dlpyrimidin-7-yll-4-methylpyridin-2-vlamine
N HN . I CH3  H3CI N N N N N~  HA 0 NH WO 20041096810 PCTlIB20041001433
-152 The title compound was obtained from the chloro compound from
preparation  160, and tent-butyl (1 S,4S)-(-)-2,5-diazabibyclo[2.2.1
]heptane-2-carboxylate  following the procedure described in example 229,
except the compound was  isolated as the free base. 5 'H NMR (CD3OD, 400MHz)
8: 0.71 (t, 3H), 1.53 (m, 2H), 1.92 (m, 1 H), 2.10 (m,  1 H), 2.42 (s, 3H),
3.17 (q, 2H), 3.43 (s, 3H), 3.50 (m, 2H), 3.66 (m, 1 H), 3.68 (m,  1 H),
3.89 (m, 2H), 4.02 (s,.1 H), 4.69 (m, 2H), 4.74 (m, 2H), 4.95 (s, 1 H), 6.94
(d,  1 H), 8.14 (d, 1 H), 8.33 (m, 1 H). LRMS:m/z ES+ 453 [MH]+ 10 ..
Example 231 N-{5-((1S,
4S)-2,5-Diazabicvclo[2.2.1lhept-2-yl)-3-methyl-1-[2-(2 2 2-
trifluoroethoxv)ethyll-1 H-pyrazolo[4
3-dlpvrimidin-7-vl-4-methvlpyridin-2-ylamine  5aCH,  F HN F ~C NN N N N'
H3C NH  15 The title product was prepared by a method similar to that
described for example 230 using the monochloro compound of preparation 141
and tert-butyl (1 S, 4S)- 



(-)-2,5-diazabicyclo[2.2.1 ]heptane-2-carboxylate. ' H NMR (CD3OD, 400MHz)
5: 1.84 (m, 1 H), 1.97 (m, 1 H), 2.40 (s, 3H), 2.41 (s,  3H), 3.06 (q, 2H),
3.58 (m, 1 H), 3.70 (m, 1 H), 3.82 (s, 1 H), 4.00 (q, 2H), 4.06 (t,  20 2H),
4.72 (m, 2H), 4.84 (m, 1 H), 6.92 (d, 1 H), 8.13 (d, 1 H), 8.25 (m, 1 H)
LRMS:m/z ES+ 463 [MH]+ WO 2004/096810 PCTlIB2004/001433  -153 Example 232
N-[5-(3,8-Diazabicyclo[3.2.1loct-3-vl)-1-(2-ethoxyethyl)-3-methyl-1 H-
pyrazolo[4,3-dlpyrimidin-7-yll-4-methylpyridi n-2-ylamine N  HN \ CH3  ~O \
H3C N N  NX  N N 1-13C NH  5 The title compound was obtained as a yellow
foam from the chloro compound  from preparation 120 and tert-butyl
3,8-diazabicyclo[3.2.1 ]octane-8-carboxylate  (Tet. Lett. 43 (2002),
899-902) following the procedure described in example  231. 'H NMR (CD30D,
400MHz) 8:1.12 (t, 3H), 1.89 (m, 4H), 2.41 (2xs, 6H), 3.19 (m,  10 2H), 3.60
(q, 2H), 3.75 (m, 2H), 3.86 (t, 2H), 4.36 (m, 2H), 4.65 (t, 2H), 6.92 (d, 1
H), 7.39 (d, 1 H), 8.20 (br s, 1 H). LRMS:m/z ES+ 423 [MH]4  Examples
233-238 The appropriate monochloro precursor (preparations 120, 134, 139,
140 and  15 143) (1 eq), the appropriate HNR3R4 amine (3eq) and
N-ethyldiisopropylamine  (3eq) where dissolved in dimethylsulfoxide
(3.80mL.mmol-) and the reaction  mixture placed in a ReactiVialTM and heated
to 120C for 18 hours. The reaction  mixture was diluted with water and the
mixture extracted with ethyl acetate. The  



organic phase was dried over magnesium sulphate and concentrated in vacuo.
20 The residue was taken up in dichloromethane (20-5OmL.mmol-'), treated
with  trifluoroacetic acid (4-2OmL.mmoi1) and the mixture stirred at room
temperature  for 5 hours. The mixture was then concentrated in vacuo and the
residue taken  up in ethyl acetate and washed with 10% sodium
hydrogencarbonate solution.  The organic phase was dried over magnesium
sulphate and concentrated in 25 vacuo. The residue was purified by column
chromatography on silica gel eluting  with dichloromethane:methanol 99:1 to
98:2 to yield the desired product. WO 20041046810 PCT/IB2004/001433  -154
""N ~O \ H3C N N  N~  N N H3C ,,. NH  No. R Data 'H NMR (CD3OD, 400MHz) 8:
1.11 It, 3H), 1.86 (d,  1 H), 2.03 (d, 1 H), 2.35 (s, 3H), 2.41 Is, 3H),
2.47 Is, N CH3 3H), 3.14 Is, 2H), 3.60 (m, 3H), 3.70 (m, 1 H), 3.89 .*.  233
(m, 2H), 3.97 Is, 1 H), 4.66 (m, 2H), 4.88 Is, 1 H), CH3 7.99 (m, 1 H), 8.73
(d, 1 H). LRMS:m/z APCI+ 423  [MH]+ 'H NMR (CD3OD, 400MHz) 8: 1.12 It, 3H),
1.86 (m,  CH3 1 H), 2.07 (m, 1 H), 2.36 Is, 3H), 2.42 Is, 3H), 2.43 (s,  1
3H), 3.18 (q, 2H), 3.59 (q, 2H), 3.69 (m, 2H), 3.84 234 N (m, 2H), 4.01 Is,
1 H), 4.66 (m, 2H), 4.93 Is, 1 H),  CH3 6.81 Is, 1 H), 8.19 (br, s, 1 H).
LRMS:m/z APCI+ 423  [MH]+ 'H NMR (CD3OD, 400MHz) 6: 1.17 It, 3H), 1.83 (m,
CH 1 H), 2.01 (m, 1 H), 2.41 Is, 3H), 2.48 Is, 3H), 3.04  



1 3 (m, 2H), 3.60 (m, 3H), 3.70 (m, 1 H), 3.82 Is, 1 H),  235 N 3.88 It,
2H), 4.65 (m, 2H), 4.89 Is, 1 H), 6.93 (d, 1 H),  7.67 (dd, 1 H), 8.23 (m, 1
H). LRMS:m/z APCI+ 409  [MH]+ CH 'H NMR (CD3OD, 400MHz) 6: 1.10 (1, 3H),
1.92 (d,  1 3 2H), 2.41 Is, 3H), 2.43 Is, 3H), 3.18 (m, 2H), 3.59  236 (m,
3H), 3.70 (m, 1 H), 3.83 (m, 3H), 4.63 (m, 2H),  N 4.86 (m, 1 H), 6.92 (d, 1
H), 8.13 (d, 1 H), 8.38 (m,  1 H). LRMS:m/z ES+ 409 [MH]+ WO 2004/096810
PCT/[B2004/001433  -155 N  HN CH3  H3C N N N N N  H3C NH  'H NMR (CD3OD,
400MHz) 8: 1.11 (t, 3H), 1.92 (m, 2H), 2.12 (m, 2H), 237 2.39 (s, 3H), 2.41
(s, 3H), 3.23 (m, 1 H), 3.38 (m, 2H), 3.58 (q, 2H), 3.81  (m, 1 H), 3.85 (m,
2H), 4.00 (m, 1 H), 4.64 (m, 2H), 4.81 (m, 1 H), 6.91  (d, 1 H), 8.15 (d, 1
H), 8.29 (m, 1 H). LRMS:m/z APCI+ 423 [MH]+ HN N CH3  CFO N N 3 N~ NL  H3C
NH  'H NMR (CD3OD, 400MHz) 6:1.92 (m, 4H), 2.42 (s, 3H), 2.48 (s, 3H), 238
3.22 (d, 2H), 3.83 (s, 2H), 4.06 (m, 4H), 4.40 (d, 2H), 4.75 (t, 2H), 6.95  



(d, 1 H), 7.70 (m, 1 H), 8.08 (br s, 1 H). LRMS:m/z APCI+ 477 [MH]+  Example
239 N-f5-(3,8-Diazabicyclo[3.2.1 loct-3-vl)-3-methyl-1-(2-propoxvethyl)-1 H
- pyrazolo[4,3-dlpyrim id in-7-vll-6-methylpyrid in-2-ylami ne HN N CH3
H3C_/N N N~ N N` ON H3C H 5 WO 2004/096810 PCT/IB2004/001133  -156 A mixture
of the chloro compound from preparation 171 (150mg, 0.42mmol),  tert-butyl
3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Tet. Lett. 43 (2002), 899- 902)
(446mg, 2.1 mmol), and caesium fluoride (63.8mg, 0.42mmol) in
dimethylsulfoxide (3mL) was heated at 110C for 18 hours in a sealed vessel.
5 The reaction was poured into water, and the resulting precipitate filtered
off. This  solid was dissolved in dichloromethane, and the solution
evaporated in vacuo.  The solid was redissolved in dichloromethane (6mL),
trifluoroacetic acid (2mL)  added, and the solution stirred at room
temperature for 3 hours. The mixture was  concentrated in vacuo and the
residue partitioned between dichloromethane and 10 2N hydrochloric acid and
the layers separated. The aqueous solution was  basified using solid sodium
carbonate and then extracted with dichloromethane  (3x). These organic
extracts were dried over magnesium sulphate and  evaporated in vacuo. The
crude product was purified by column chromatography  on silica gel using an
elution gradient of dichloromethane:methanol:0.88 15 ammonia (100:0:0 to
98:2:0.25) to give the title compound as a yellow solid,  65mg. 1H NMR
(CD3OD, 400MHz) 3: 0.73 (t, 3H), 1.57 (m, 2H), 1.75-1.86 (m, 4H), 2.40  (s,
3H), 2.44 (s, 3H), 3.11 (m, 2H), 3.48 (t, 2H), 3.60 (m, 2H), 3.84 (t, 2H),
4.27  



(m, 2H), 4.65 (t, 2H), 6.90 (d, 1 H), 7.66 (m, i H), 8.10 (br d, 1 H).
LRMS:mfz 20 APCI+ 437 [MH]+ 77  Examples 240- 243 The appropriate protected
amine (1 eq) and trifluoroacetic acid (7.5- 12.5mL.mmoi1) were added to
dichloromethane (15-42mL.mmoi1) and the 25 reaction mixture stirred at room
temperature for 18 hours. The reaction mixture  was concentrated in vacuo
and the residue was partitioned between  dichloromethane and sodium
hydrogencarbonate solution, the phases were  separated and the aqueous
washed with dichloromethane. The organic layer  was dried over magnesium
sulphate and concentrated in vacuo. The residue 30 was purified by column
chromatography on silica gel eluting with  dichloromethane:methanol:0.880
ammonia 100:0:0 to 90:10:1 to yield the  desired product. WO 2004/096810
PCT/1B2004/1101433  -157 HN~R  H3CN N  N N N  H3C NH  No. R Data 'H NMR
(CD30D, 400MHz) 6:1.12 (t, 3H), 1.82 (d, 1 H), 1.98 (d, 1 H), 2.32 (s, 3H),
2.42 (s, 3H), 3.07 (m,  240 IN CH3 2H), 3.56 (m, 3H), 3.68 (m, 1 H), 3.86
(m, 3H), 4.63 (m,  rl a4- 3H), 7.62 (d, 1 H), 8.11 (s, 1 H), 8.32 (m, 1 H).
LRMS:m/z APCI+ 409 [MH]' 'H NMR (CD3OD, 400MHz) 6: 1.19 (t, 3H), 1.83 (m,
N^N 1 H), 2.02 (m, 1 H), 2.42 (s, 3H), 3.09 (m, 2H), 3.56- 241 I I I 3.76
(m, 4H), 3.90 (m, 3H), 4.63 (m, 2H), 4.92 (s, 1 H), 



8.56 (m, 1 H), 8.58 (d, 1 H), 8.79 (s, 1 H). LRMS:m/z  ES+ 396 [MH]' HN CH3
H3C N N N~ N N  H3/~ ^ I  0 NH  H NMR (CD3OD, 400MHz) 6: 1.11 (t, 3H), 1.82
(m, 4H), 2.38 (s, 3H), 242 3.16 (d, 2H), 3.43 (s, 3H), 3.58 (q, 2H), 3.64
(m, 2H), 3.87 (t, 2H), 4.33  (d, 2H), 4.67 (s, 2H), 4.70 (t, 2H), 6.91 (d, 1
H), 8.13 (d, 1 H), 8.20 (s, 1 H).  LRMS:m/z APCI+ 453 [MH]+ WO 2004/096810
PCT/IB2004/001433  -158 H N CH3  H3C N N N\ N~  H3C~O N NH 'H NMR (CD3OD,
400MHz) 5: 1.10 (t, 3H), 1.21 (t, 3H), 1.85 (d, 1H),  2.02 (d, 1 H), 2.41
(s, 3H), 3.12 (q, 2H), 3.56-3.70 (m, 5H), 3.73 (m, 1 H),  243 3.89 (m, 3H),
4.73 (m, 4H), 4.91 (s, 1 H), 6.93 (d, 1 H), 8.15 (d, 1 H), 8.39  (m, 1 H).
LRMS:m/z ES+ 453 [MH]+ Example 244 N-[5-((l R 4R -2 5-Diazabicyclof2 2
llhept-2-yl)-1-(2-ethoxyethvf-3-methyl-1 H- 5
pyrazolof4.3-dlpyrimidin-7-yl1-4-methylpyridin-2-ylamine  N HN \ CH3  H3C N
N 



N N?  H3C NH  The protected product of preparation 168 (62mg, 0.12mmol) was
dissolved in ethanol (5mL) and the solution treated with palladium hydroxide
(10mg) and 2M  hydrochloric acid (124L, 0.25mmol). The reaction mixture was
placed under  10 60psi for 18 hours and was then treated with additional
catalyst (20mg) and placed under 60psi for 18 hours. The reaction mixture
was filtered through  Arbocel(r) and the filtrate concentrated in vacuo. The
residue was purified by  column chromatography on silica gel eluting with
dichloromethane:methanol:0.880ammonia 95:5:0.5 to 90:10:1 to yield the title
15 product, 16mg. WO 2004/096810 PCT/1B2004/001-433  -159 'H NMR (CD3OD,
400MHz) 6: 1.11 (t, 3H), 1.92 (m, 1 H), 2.11 (m, 1 H), 2.41 (2xs,  6H), 3.21
(m, 2H), 3.58 (m, 2H), 3.70 (q, 2H), 3.84 (m, 2H), 4.09 (s, 1 H), 4.65  (m,
2H), 4.95 (s, 1 H), 6.95 (m, 1 H), 8.16 (d, 1 H), 8.36 (m, 1 H). LRMS:m/z
APCI+ 409 [MH]+ 5 Examples 245 to 257 The appropriate chloro compound
(preparations 191 to 202) (1 eq), and the  appropriate HNR3R4 amine (3-5eq)
were dissolved in dimethylsulfoxide (2.7-13.6  mL.mmoi1) and the reaction
mixture stirred at 120C for 18 hours in a sealed 10 vessel. The reaction
mixture was partitioned between water and ethyl acetate,  and the layers
separated. The organic layer was dried over magnesium sulphate  and
concentrated in vacuo. The residue was purified by column chromatography  on
silica gel eluting with dichloromethane:methanol:0.88 ammonia to yield the
title product. 15 HN,Ri  N N  



F F N \ N~N~R3  H3C Ra  No. R -NR 3R Data 1H NMR (CD3OD, 400MHz) 8:  2.14
(m, 1 H), 2.41 (m, 7H), 2.71  CH3 CH3 N (s, 3H), 2.91 (q, 1 H), 3.11 (m,
245" 1 H), 3.23 (m, 4H), 3.35 (m, 1 H),  Imo/ N3.98-4.09 (m, 4H), 4.73 (t,
2H),  N CH3 5.24 (s, 1 H), 6.96 (d, 1 H), 8.15  (d, 1 H), 8.22 (s, 1 H).
LRMS:m/z  APCI+ 479 [MH]+ WO 2004/096810 PCT/182004/001433  -160 'H NMR
(CD3OD, 400MHz) 6:  1.16 (d, 3H), 2.44 (s, 3H), 2.57  CH3 (s, 3H), 2.64 (m,
1 H), 2.85 (m, 2466 N~N ~N~CH3 2H), 2.95-3.10 (m, 2H), 4.04- KNH 4.10 (m,
4H), 4.54 (m, 2H), 4.70  (t, 2H), 8.02 (m, 1 H), 8.48 (d, 1 H). LRMS:m/z
APCI+ 466  [MH]` 'H NMR (CD3OD, 400MHz) 6: CH 2.00-2.45 (m, 4H), 2.42 (s,
3H), ^.,  CNCHs 2.50 (s, 3H), 2.88 (s, 3H), 3.15  24760 I N R N (m, 5H),
3.60 (m, 2H), 4.06 (m,  NJ CH 4H), 4.72 (m, 2H), 5.00 (m, 1 H), 



3 8.22 (s, 1 H), 8.68 (s, 1 H).  LRMS:m/z APCI+ 494 [MH]+  HN/R jN N  F 3  N
NCR H3C R4  No. R -NR 3R Data 1H NMR (CD3OD, 400MHz) 6:  1.18 (d, 3H), 1.36
(t, 3H), 2.68  (m, 1 H), 2.88 (m, 4H), 3.02 (m, 248 \ N ~N~CH3 1 H), 3.09
(m, 1 H), 3.96 (q, 2H),  N ~NH 4.03 (t, 2H), 4.55 (m, 2H), 4.78  (t, 2H),
8.02 (m, 1 H), 8.97 (d, 1 H), 9.45 (s, 1 H). LRMS:m/z  APCI+ 466 [MH]+ WO
2004/096810 PCT/IB2004/001433  -161 'H NMR (CD3OD, 400MHz) 8:  1.20 (d, 3H),
1.35 (t, 3H), 2.60  (I/-N RN CH3 (m, 1 H), 2.80 (m, 4H), 3.05 (m, 249g'D I
2H), 4.05 (m, 4H), 4.50 (d, 2H),  N 4.70 (t, 2H), 8.20 (m, 1 H), 8.60  (d, 1
H), 8.80 (s, 1 H).  LRMS:m/z APCI- 464 [M-H] 'H NMR (CD30D, 400MHz) 6:  CH
1.18 (d, 3H), 1.35 (t, 3H), 2.58  3 RN^ -CH3 (s, 3H), 2.63 (m, IH), 2.87 (m,
250 N N NH 4H), 2.99-3.11 (m, 2H), 4.09  



(m, 4H), 4.53 (m, 2H), 4.72 (m,  2H), 8.03 (s, 1 H), 8.48 (d, 1 H).
LRMS:m/z APCI+480 [MH]+  'H NMR (CD3OD, 400MHz) 6:  1.36 (t, 3H), 1.78 (m,
2H), 1.94 CH3 ~CH3 (m, 2H), 2.23 (m, 2H), 2.35 (s,  251 N N 3H), 2.54 (s,
3H), 2.88 (q, 2H),  N 3.03 (m, 2H), 3.11 (s, 3H), 4.06 N CH3 (m, 4H), 4.69
(m, 3H), 8.22 (m,  1 H), 8.67 (s, 1 H). LRMS:m/z  APCI+ 508 [MH]+ WO
2004/096810 PCT/1B2004/001433  -162 HN~R  O N N F N X IV~N~R3  O R  H3C No.
R -NR R 4 Data 1H NMR (CD3OD, 400MHz) 8:  1.20 (d, 3H), 2.50 (s, 3H), 2.62
CH3 (m, 1 H), 2.85 (m, 2H), 3.00 (m, 252 N i NCH3 2H), 3.42 (s, 3H), 4.05
(m, 2H),  \ LNH 4.15 (m, 2H), 4.54 (m, 2H), 4.70  (s, 2H), 4.82 (m, 2H),
6.99 (d, 1 H), 7.70 (m, 1 H), 8.10 (d, 1 H).  LRMS:m/z APCI+ 495 [M H]+ 1H
NMR (CD3OD, 400MHz) 8:  1.18 (d, 3H), 2.39 (s, 3H), 2.60  H3 CH (m, 1 H),
2.80 (m, 2H), 2.90-3.05  



3 (m, 2H), 3.42 (s, 3H), 4.00 (m,  (m,  253 C`N~H 2H), 4.10 (m, 2H), 4.50
(d, 2H),  N 4.65 (s, 2H), 4.75 (m, 2H), 6.90  (d, 1 H), 8.10 (m, 2H).
LRMS:m/z  APCI+495 [MH]+ 1H NMR (CD3OD, 400MHz) 8:  1.17 (t, 3H), 3.22 (s,
3H), 3.39 (s,  H3 3H), 3.61-3.68 (m, 5H), 3.97 (q, 2546'D N O 1 N CH3 2H),
4.06 (t, 2H), 4.73 (s, 2H), / CH3 4.90 (t, 2H), 6.62 (d, 1 H), 7.70 (m,  1
H), 7.86 (d, 1 H). LRMS:m/z  APCI+ 470 [MH]+ WO 2004/096810
PCT/IB2004/001433  -163 HNrR  F !~/- O N N F NJN CH3  O ~NHH  H3C J No. R
Data 'H NMR (CD3OD, 400MHz) 8: 1.20 (m, 6H), 2.42 (s,  CH3 3H), 2.62 (m, 1
H), 2.85 (m, 2H), 3.00 (m, 2H), 3.65 (q,  255 N I 2H), 4.10 (m, 2H), 4.15
(t, 2H), 4.60 (m, 2H), 4.75 (s, 2H), 4.85 (m, 2H), 6.95 (d, 1 H), 7.70 (m, 1
H), 8.10 (m,  1 H). LRMS:m/z APCI+ 509 [MH]+ CH3 'H NMR (CD3OD, 400MHz) 8:
1.20 (m, 6H), 2.40 (s,  



3H), 2.60 (m, 1 H), 2.85 (m, 2H), 3.00 (m, 2H), 3.65 (q,  256 2H), 4.05 (m,
2H), 4.10 (t, 2H), 4.59 (m, 2H), 4.70 (s,  N 2H), 4.80 (t, 2H), 6.95 (d, 1
H), 8.20 (m, 2H). LRMS:m/z APCI+ 509 [MH]+ HN N CH3  r' H3C N N N I CH3  N N
O ~NH  H3CJ 'H NMR (CD3OD, 400MHz) 8:1.21 (m,9H), 2.42 (s, 3H), 2.62 (m, 1
H),  257 2.81 (m, 2H), 3.00 (m, 2H), 3.30 (m, 2H), 3.63 (m, 4H), 3.92 (m,
2H),  4.59 (m, 2H), 4.80 (s, 2H), 6.98 (d, 1 H), 7.65 (m, 1 H), 8.05 (d, 1
H).  LRMS:m/z APCI+455 [MH]+ A-the hydrochloride salt of the amine from
preparation 115 was used, and an  equimolar amount of N-ethyldiisoproplamine
was added to the reaction. WO 2004/096810 PCT/IB2004/001433  -164 B-the
reaction was not performed in a seated vessel C-product treated with
ethereal HCI to provide the hydrochloride salt.  D-1 eq caesium fluoride was
added to the reaction mixture 5 Example 258 N-f3-Methvl-5-piperazin-l -vl-l
-f2-(2,2,2-trif'ubroethoxv)ethvil-1 H-pyrazolo(4,3- dlpyrimid i
n-7-vll-6-methylpyridi n-2-ylam ine F  F H NNC H F .~,  N N N N  H3C H  



A mixture of the chloride from preparation 140 (200mg, 0.5mmol), tert-butyl
1 10 piperazinecarboxylate (165mg, 0.89mmol), caesium fluoride (76mg,
0.5mmol),  and N-ethyldiisopropylamine (0.88mL, 5.Ommol) in
dimethylsulfoxide (2mL) was  stirred at 110C for 18 hours. The cooled
mixture was partitioned between ethyl  acetate (25mL) and water (25mL), the
layers separated, and the organic phase  washed with brine, dried over
magnesium sulphate and evaporated in vacuo. 15 The product was dissolved in
dichloromethane (9mL), trifluoroacetic acid (3mL)  added and the reaction
stirred for 1.5 hours. The reaction was evaporated in  vacuo and the residue
partitioned between ethyl acetate and aqueous sodium  bicarbonate solution.
The layers were separated, the organic phase dried over  magnesium sulphate
and evaporated in vacuo. The residue was triturated with 20 ether/pentane to
afford the title compound as an off-white solid, 117mg. 1H NMR (CD3OD,
400MHz) 5: 2.40 (s, 3H), 2.46 (s, 3H), 2.93 (m, 4H), 3.75 (m,  4H), 4.05 (m,
4H), 4.73 (t, 2H), 6.94 (d, 1 H), 7.68 (dd, 1 H), 8.05 (m, 1 H).  LRMS:m/z
APCI+ 451 [MH]+ WO 2004/096810 PCT/IB2004/001433  -165 Example 259
N-{5-(3,8-Diazabicvclo[3.2.1loct-3-VI)-3-methoxymethvl-1-[2-(2 2 2-
trifluoroethoxy)ethyll-1
H-pyrazolo[4,3-dlpyrimidin-7-yll-4-methvlpvridin-2-ylamine CH3  FF O \ F HN
N  F N N  N~ N N  H3C' O NH  5 A mixture of the chloro compound from
preparation 193 (150mg, 0.35mmol),  



tert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (J. Med. Chem. 1998,
41,  674) (160mg, 0.72mmol) and N-ethyldiisopropylamine (244L, 1.4mmol) in
dimethylsulfoxide (3mL) were heated at 120C for 18 hours in a
Reactivial(r).The  mixture was poured into water, and extracted with
dichloromethane (2x). The 10 combined organic fractions were washed with
water, dried over magnesium  sulphate and evaporated in vacuo. The residual
oil was dissolved in  dichloromethane (6mL), trifluoroacetic acid (2mL)
added, and the solution stirred  at room temperature 3 hours. The reaction
was concentrated in vacuo, the  residue partitioned between dichloromethane
and 2N hydrochloric acid and the 15 layers separated. The aqueous phase was
washed with dichloromethane, then  basified using solid sodium bicarbonate.
This solution was extracted with  dichloromethane (3x), these combined
organic extracts dried over magnesium  sulphate and evaporated in vacuo. The
crude product was purified by column  chromatography on silica gel using an
elution gradient of 20 dichloromethane:methanol:0.88 ammonia (98:2:0.25 to
96:4:0.5) to afford the  title compound as a yellow foam, 80mg. 'H NMR
(CD3OD, 400MHz) 8: 1.76-1.84 (m, 4H), 2.39 (s, 3H), 3.15 (m, 2H), 3.42  (s,
3H), 3.59 (m, 2H), 4.02 (q, 2H), 4.10 (t, 2H), 4.28 (m, 2H), 4.68 (s, 2H),
4.77  (t, 2H), 6.92 (m, 1 H), 8.13 (m, 2H). LRMS:m/z APCI+ 507 [MH]+ 25 WO
2004/096810 PCT/IB2004/001433  -166 Example 260 N-{5-[(1 S 4S)-2
5-Diazabicycio[2.2. i lhept-2-yll-1-(2-ethoxyethvi)-3- methoxymethyl-1
H-pyrazolo[4 3-dlpyrimidin-7-yll-4-methvlpyridin-2-ylamine  CH3  H'-O 3C HN
N  N  N~ I X  



H3C 0 ",IN H 5 The title compound was obtained as a yellow solid from the
chloride from preparation 159 and tert-butyl (1
S,4S)-(-)-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate, following a similar
procedure to that described in example 259,  except, the product was not
purified by column chromatography. 'H NMR (CD3OD, 400MHz) S: 1.11 (t, 3H),
2.01 (m, 2H), 2.42 (s, 3H), 3.32 (m,  10 2H), 3.43 (s, 3H), 3.60 (q, 2H),
3.82 (m, 2H), 3.90 (t, 2H), 4.37 (m, 1 H), 4.70 (s,  2H), 4.74 (m, 2H), 5.06
(m, 1 H), 6.97 (d, 1 H), 8.17 (d, 1 H), 8.32 (s, 1 H).  LRMS:m/z APCI+ 439
[MH]+ Example 261 w~"  15
1-{3-Methyl-7-(4-methvlpyridin-2-ylamino)-1-[2-(2,2
2-trifluoroethoxv)ethyll-1 H
Pyrazolo[4.3-dlpyrimidin-5-yllpiperidine-4-carboxylic acid  CH3  F~O F HN N
N NA ~N N\- N H3C OH  0 WO 2004/096810 PCT/IB2004/001433  -167 Sodium
hydroxide solution (760L, 1 M, 0.76mmol) was added to a solution of  the
compound from preparation 203 (200mg, 0.38mmol) in dioxan (5mL), and  the
reaction stirred at room temperature for 18 hours. The mixture was
partitioned between ethyl acetate (20mL) and water (20mL) and the layers 5
separated. The aqueous phase was acidified using 1 M citric acid solution,
then  extracted with dichloromethane (2x5OmL). These combined organic
extracts  were dried over magnesium sulphate and evaporated in vacuo. The
residue was  



purified by column chromatography on reverse phase silica gel using an
elution  gradient of water:methanol (100:0 to 20:80), and the appropriate
fractions 10 concentrated in vacuo. The residue was dissolved in
dichloromethane (10mL),  the solution dried over magnesium sulphate and
evaporated in vacuo to afford  the title compound, 30mg. 'H NMR (DMSO-d6,
400MHz) 8:1.52 (m, 2H), 1.84 (m, 2H), 2.30 (s, 3H), 2.50  (m, 4H), 3.00 (m,
2H), 3.95 (t, 2H), 4.06 (q, 2H), 4.47 (m, 2H), 4.64 (m, 2H), 6.78  15 (d, 1
H), 7.94 (m, 1 H), 8.14 (d, 1 H). LRMS:m/z ES- 492 [M-H] Example 262
1-(3-Methyl-7-(6-methylpyrimidin-4-ylamino)-1-f2-(2,2
2-trifluoroethoxy)ethyll-1 H-
nyrazolo[4,3-dlpyrimidin-5-yl}piperidine-4-carboxylic acid CH3  N  X,0 F  F
HN N  F N N  N\ N N H3C OH  20 0  A mixture of the chloro compound from
preparation 197 (150mg, 0.37mmol), and  ethyl isonipecotate (188L, 1.22mmol)
in dimethylsulfoxide (2mL) was heated at  120C for 3 hours. The cooled
mixture was partitioned between dichloromethane  (50mL) and water (50mL) and
the phases separated. The organic layer was 25 washed with water (2x25mL),
dried over magnesium sulphate and evaporated in WO 2004/096810
PCT/IB2004/001433  -168 vacuo. The residue was dissolved in dioxan (2mL),
sodium hydroxide (2.OmL,  



1M, 2.Ommol) added, and the solution stirred at room temperature for 18
hours.  The reaction was evaporated in vacuo, the residue partitioned
between  dichloromethane (20mL) and water (20mL), the layers separated, and
the 5 aqueous layer acidified with 1 M citric acid. This solution was
extracted into  dichloromethane (2x5OmL) and the combined organic extracts
dried over  magnesium sulphate and evaporated in vacuo. The crude product
was purified  by column chromatography on silica gel using an elution
gradient of  dichloromethane:methanol:acetic acid (100:0:0 to 94:6:0.6) to
give the title 10 compound as a yellow solid, 87mg. 1H NMR (CD3OD, 400MHz)
5: 1.73 (m, 2H), 2.02 (m, 2H), 2.44 (s, 3H), 2.50 (s,  3H), 2.64 (m, 1 H),
3.18 (m, 2H), 4.00-4.06 (m, 4H), 4.64 (m, 2H), 4.72 (t, 2H),  8.17 (m, 1 H),
8.64 (s, 1 H). LRMS:m/z APCI+ 495 [MH] 15 Example 263
1-{3-Ethyl-7-(6-methylpyrimidin-4-ylamino)-1-f2-(2,2,2-trifluoroethoxv)ethyl
l-1 H- pvrazolo{4,3-dlpyrimidin-5-vl}piperidine-4-carboxylic acid CH3  N  F-
e'w . )" F F HN N  /N N  N N  H3C OH  0 A mixture of the chloro compound
from preparation 200 (150mg, 0.36mmol), and  20 ethyl isonipecotate (277L,
1.80mmol) in dimethylsulfoxide (1.5mL) was heated  in a Reactivial(r) at
120C for 18 hours. The cooled mixture was partitioned  between ethyl acetate
(50mL) and water (5OmL) and the phases separated. The  organic layer was
washed with water (5OmL), dried over magnesium sulphate  and evaporated in
vacuo. The residue was dissolved in dioxan (3mL), sodium 



25 hydroxide (2.5mL, 1 M, 2.5mmol) added, and the solution stirred at room
WO 2004/096810 PCT/1B2004/001433  -169 temperature for 72 hours. The
reaction was evaporated in vacuo, the residue  dissolved in water (2mL) and
the solution acidified using 10% citric acid solution.  The resulting
precipitate was filtered off, washed with water and dried in vacuo at  45C
to afford the title compound as a yellow solid, 106mg. 5 1H NMR (CD30D,
400MHz) 5: 1.35 (t, 3H), 1.73 (m, 2H), 1.99 (m, 2H), 2.50 (s,  3H), 2.62 (m,
1 H), 2.89 (q, 2H), 3.15 (m, 2H), 3.96-4.09 (m, 4H), 4.60 (m, 2H),  4.70 (m,
2H), 8.17 (m, 1 H), 8.66 (s, 1 H). LRMS:m/z APCI+509 [MH]+ The following
preparations describe the preparation of certain intermediates  10 used in
the preceding examples. Preparation 1 5-1 sop
ropyl-4-nitro-2H-pyrazole-3-carboxamide  H 0 ,N  N~ / NH2  H3C NO2  CH3 15 A
solution of 5-isopropyl-4-nitro-2H-pyrazole-3-carboxylic acid (Farmaco, 46,
11,  1991, 1337-1350) (6g, 0.03mol) in N,N-dimethylformamide (69L) and
dichloromethane (67mL) was cooled to -5C in ice/acetone. Oxalyl chloride
(11.48g, 0.09mol) was added over 30 minutes and the reaction mixture stirred
for 1 hour, the reaction mixture was then allowed to return to room
temperature 20 for 2 hours. The reaction mixture was concentrated in vacuo
and remaining  solvent azeotroped with dichloromethane. The resulting solid
was suspended in  tetrahydrofuran (70mL), cooled to 0C and 0.880 ammonia
(25mL) added. The  reaction mixture was stirred for 30 minutes and then
concentrated in vacuo. The  resulting solid was suspended in water, filtered
and dried at 70C under vacuum  25 to yield the product. 



'H NMR (DMSO-d6, 400MHz) 8:1.28 (d, 6H), 3.55 (m, 1 H), 7.59 (s, 1 H), 7.89
(s,  1 H), 13.72 (br s, 1 H). LRMS:m/z ES+ 199 [MH]+ WO 2004/096810
PCT/IB2004/001433  -170 Preparation 2 4-Nitro-2 H-pvrazole-3-carboxam ide  H
O ,N  N~ / NI-12  NO2 4-Nitro-2H-pyrazole-3-carboxylic acid (2.72g,
17.4mmol) was added to a solution  5 of oxalyl chloride (2.42mL, 27.7mmol)
and NN-dimethylformamide (80L) in  dichloromethane (45mL) and the reaction
mixture stirred at room temperature for  2 hours. The reaction mixture was
concentrated in vacuo and azeotroped from  dichloromethane (3x100mL). The
crude product was dissolved in  tetrahydrofuran, cooled in an ice bath, and
treated with 0.880 ammonia solution 10 (20mL). The reaction mixture was
stirred at room temperature for 18 hours then  concentrated in vacuo and the
residue partitioned between dichloromethane  (300mL) and water (100mL). The
organic layer was separated, dried over  magnesium sulphate and concentrated
in vacuo to yield the title product. LRMS ES+ m/z 157 [MH]+  15 Preparation
3 tent-Butyl trans-2,5-dimethvlpiperazine-l-carboxvtate H C CH3 - 3 O CH3
HN N4 CH3  CH3 trans-2,5-Dimethylpiperazine (l Og, 0.087mo1) was dissolved
in a mixture of  



20 dioxan (18mL) and water (8mL) and cooled in an ice bath. Di-tert-butyl
dicarbonate (19.29g, 0.089mo1) was added and the reaction mixture allowed to
return to room temperature. Additional dioxan (9mL) and water (4mL) were
added and the mixture stirred for 18 hours. The dioxan was removed in vacuo
and the mixture basified to pH 9, extracted into ethyl acetate dried over 25
magnesium sulphate and concentrated, The mixture was purified by column
chromatography on silica gel using methanol:dichloromethane 20:80. The crude
WO 2004/096814) PCT/IB2004/001433  -171 product was dissolved in ether and
hydrochloric acid (0.5eq) added to give the  HCI salt of the title compound,
(2.73g). 1 H NMR (DMSO-d6 400MHz) 5: 1.21 (2xd, 6H), 1.40 (s 9H), 2.90 (dd,
1 H), 3.21  (dd 1 H), 3.52 (m 2H), 3.62 (dd 1 H), 4.25 (m 1 H), 9.2 (br m
2H). LRMS: ES+ m/z  5 215 [MH]+ Preparation 4 tert-Butyl
(3S)-3-methylpiperazine-1-carboxylate  H3 CH3 O\ CH3  HNN 4 CH3  O 10 A
solution of (2S)-2-methylpiperazine (3.8g, 38mmol) and N-(tert-
butyloxycarbonyloxy)phthalimide (1 Og, 38mmol) in dichloromethane (100mL)
was stirred at room temperature for 3 hours. The mixture was washed with 2N
sodium hydroxide solution, the organic solution dried over magnesium
sulphate,  and concentrated in vacuo to afford the title compound as a clear
oil, 4.31 g. 15 1H NMR (CDCI3 400MHz) 3: 1.12 (m., 3H), 1.45 (s, 9H),
2.74-2.90 (br m, 3H),  3.00 (d, 2H), 3.78 (m, 1 H), 3.88-3.98 (br m, 2H).
LRMS ES+ m/z 201 [MH]+  Preparation 5 3-(Methylaminomethyl)-l
-methylpiperidine  H3C' N CH3  



`\~HN ~ 20 A solution of 3-(chloromethyl)-1-methylpiperidine (9.2g, 50mmol)
(US 6184338,  example 5) and 33% methylamine in ethanol (60mL) in ethanol
(30mL) was  heated in a sealed vessel at 100C for 17 hours. The reaction
mixture was  concentrated in vacuo and diluted with water before being
extracted into 25 dichloromethane and dried over magnesium sulphate. The
reaction mixture was  filtered and concentrated in vacuo to yield the title
product, 8.2g. Microanalysis: Observed C, 44.80%, H, 9.37, N, 13.21 %.
CBHIBN2 Calculated C, 44.65%, H, 9.37%, N, 13.02%. WO 2004/096810
PCT/IB2004/001433  -172 Preparation 6 tent-Butyl 3-(methvlamino)azetidine-l
-carboxvlate  O C>- H3C ~NN k0 CH3  H3C H3 tert-Butyl
3-iodoazetidine-l-carboxylate (EP 1176142, pg. 23, ex. 2 (i)) (2.0g, 5
7.07mmol) was added to 33% methylamine in ethanol (45mL) and the reaction
mixture heated in a sealed vessel at 100C for 24 hours. The reaction mixture
was concentrated in vacuo and the residue partitioned between ethyl acetate
and 1 M aqueous sodium hydroxide. The organic layer was separated and
washed with brine, dried over magnesium sulphate and concentrated in vacuo.
10 The crude product was purified by column chromatography on silica gel
eluting  with dichloromethane:methanol:0.880 ammonia 96:3.5:0.5 to yield the
title  product. 'H NMR (CDCI3, 400MHz) 8: 1.43 (s, 9H), 1.94 (m, 1 H), 2.41
(s, 3H), 3.49 (m,  1 H), 3.67 (m, 2H), 4.06 (m, 2H). LRMS APCI+ m/z 187
[MH]+ 15 Preparation 7  



(3R)-3-Methoxypvrrolidine trifluoroacetate  H N ^*~  H3C-O CF3CO2H
tert-Butyl (3R)-3-hydroxypyrrolidine-l-carboxvlate (25g, 133.4mmol) was 20
dissolved in tetrahydrofuran (668mL) and the reaction mixture cooled to 0C
on  an ice bath. The reaction mixture was treated with sodium hydride
(4.40g, 80%  dispersion in mineral oil, 146.6mmol) and stirred until back at
room temperature.  The reaction mixture was then treated with methyl iodide
(29.Og, 200.Ommol)  and stirred at room temperature for 18 hours. The
reaction mixture was diluted 25 with water (200mL) and concentrated in vacuo
until just the aqueous remained.  The reaction mixture was treated with
ethyl acetate (1500mL), the organic layer WO 2004/096810 PCT/IB20041001433
-173 separated, dried over magnesium sulphate and concentrated in vacuo to
yield  the title product as a brown oil. This oil (24.75g, 123.Ommol) was
dissolved in diethyl ether (615mL) and  hydrogen chloride bubbled through
the solution for 1 hour at room temperature.  5 The reaction mixture was
concentrated in vacuo and re-dissolved in ether and stirred for a further 2
hours. The ether was decanted off and the reaction mixture  concentrated in
vacuo. The crude product was dissolved in ethanol and treated  with
trifluoroacetic acid (200mL) and stirred at room temperature for 2 hours.
The reaction mixture was concentrated in vacuo to yield the title product.
10 1 H NMR (CD3OD, 400MHz) 8: 1.96 (m, 1 H), 2.09 (m, 1 H), 3.08-3.37 (m,
4H),  4.06 (m, 1 H), 4.80 (s, 3H). Preparation 8
3-Amino-N-methylpropionamide hydrochloride  H H3CI~N\ NH2 HCI  15 O 



Benzyl (2-(methylcarbamoyl)ethyl)carbamate (7.92g, 33.52mmol) and 5% Pd/C
(800mg) were dissolved in ethanol (300mL) and the reaction mixture stirred
at  room temperature under 50psi of hydrogen for 4 hours. The reaction
mixture  was filtered through Arbocel(r), washing through with ethanol, and
1 M 20 hydrochloric acid solution (37mL) was added to the filtrate. The
reaction mixture  was concentrated in vacuo and the crude product was
azeotroped with  dichloromethane (x3) and dried in vacuo to yield the title
product, 4.66g. 1H NMR (CDCI3, 400MHz) 8: 2.48 (m, 2H), 2.61 (s, 3H), 2.97
(m, 2H), 7.89-8.11  (br m, 3H) 25 Preparation 9  5-Vinylpyridin-2-amine  H2C
N NH2 WO 2004/096810 PCT/IB2004/001433  -174 Vinyltributyltin (13mL,
44.6mmol), palladium(II) acetate (0.45g, 2.1mmol),  triethylamine (12.4mL,
89.1 mmol) and tri-(o-tolyl)phosphine (3.69g, 12.15mmol)  were added to a
solution of 5-bromopyridin-2-amine (7.0g, 40.5mmol) in  acetonitrile (70mL)
and the reaction mixture refluxed for 18 hours. The reaction 5 mixture was
washed with 2M sodium carbonate solution (8OmL), the organics  separated,
dried over magnesium sulphate, filtered and concentrated in vacuo.  The
crude product was purified by column chromatography on silica gel using
methanol:dichloromethane 3:97 to yield 3.6g of product. This residue was
dissolved in dichloromethane and washed with aqueous solutions of potassium
10 fluoride and then sodium hydrogencarbonate. The organic solution was
dried  over magnesium sulphate, filtered and concentrated in vacuo to yield
1.9g of  final product. 1H NMR (400MHz, CDCI3) 5:4.52 (br s, 2H), 5.13 (d,
1H), 5.58 (d, IH), 6.48 (d,  1 H), 6.57 (m, 1 H), 7.54 (d, 1 H), 8.05 (s, 1
H). LAMS APCI+ m/z 121 [MH)+ 



15 Preparation 10  5-Ethvlpyridi n-2-amine  H3C N NH2 10% Palladium on
carbon (300mg) was added to a solution of the amine of  20 preparation 9
(1.7g, 14.1 mmol) in ethanol (80mL) and the reaction mixture  stirred under
15psi of hydrogen for 18 hours. The reaction mixture was filtered  through
Arbocel(r) and the filtrate concentrated in vacuo. The resulting oil was
dissolved in dichloromethane and washed with a solution of potassium
fluoride  (2xl OmL), the organic phase dried over magnesium sulphate,
filtered and 25 concentrated in vacuo to yield 650mg product. 'H NMR
(400MHz, CDCI3) 8: 1.16 (t, 3H), 2.48 (q, 2H), 4.35 (br s, 2H), 6.46 (d,  1
H), 7.26 (m, 1 H), 7.89 (m, 1 H) WO 2004/096810 PCT/IB2004/001433  -175
Starting Materials The following pyrazoles were used as starting materials:
5-Methyl-4-nitro-2H-pyrazole-3-carboxamide (US 4,282,361, ex. 7) 5
5-Ethyl-4-nitro-2H-pyrazole-3-carboxamide (WO 02/10171, pg. 17, prep. 1,
synthesis j.) 4-Nitro-5-propyl-2H-pyrazole-3-carboxamide (WO 02/10171, pg.
17, prep. 1,  synthesis k.) 5-Isopropyl-4-nitro-2H-pyrazole-3-carboxamide -
see Preparation 1  10 4-Nitro-2H-pyrazole-3-carboxamide - see Preparation 2
Preparations 11 to 23 H 0 R6  ZN N\ NH2 N\ / NH2  s 



R NO2 Rs N02  Potassium carbonate (1 eq) and the appropriate R6Br (1 eq)
were added to a 15 solution of the appropriate pyrazole (see above starting
materials) (1eq) in N,N- dimethylformamide (2-3mL.mmol-1) and the reaction
mixture stirred under  nitrogen at room temperature for 18 hours. The
reaction mixture was  concentrated in vacuo and partitioned between ethyl
acetate and water, the  organic phase dried over magnesium sulphate and
concentrated in vacuo. The 20 crude product was purified using column
chromatography on silica gel eluting  with ethyl acetate:pentane 50:50 to
100:0 to yield the desired products. WO 2004/096810 PCT/182004/001433  -176
Prep R6 O  Q,N' \ NH2  R5 NO2  11 R5 = H; R6 = -(CH2)2OCH2CH3 'H NMR
(DMSO-d5, 400MHz) 8: 1.03 (t, 3H), 3.36 (q, 2H), 3.69 (t,  2H), 4.30 (t,
2H), 8.26 (br s, 1 H), 8.29 (s, 1 H), 8.42 (br s, 1 H).  LRMS:m/z APCI+ 229,
[MH]' 12 R5 = -CH3; R6 = -(CH2)30CH3 'H NMR (CDCI3i 400MHz) 8: 2.13 (m, 2H),
2.52 (s, 3H), 3.27 (s, 3H),  3.42 (t, 2H), 4.42 (t, 2H), 5.97 (br s, 1 H),
7.36 (br s, 1 H). LRMS:m/z  APCI+ 265, [MNa]+ 13 R5 = -CH3; R6 =
-(CH2)2OCH2CH3 'H NMR (CDCI3, 400MHz) 8: 1.12 (t, 3H), 2.51 (s, 3H), 3.46
(q, 2H),  3.78 (t, 2H), 4.44 (t, 2H), 6.07 (br s, 1 H), 7.42 (br s, 1 H).
LRMS:m/z  APCI+ 243, [MH]+ 14 R5 = -CH3; R6 = -(CH2)20CH3 ~  'H NMR (CDCI3r
400MHz) 8: 2.51 (s, 3H), 3.33 (s, 3H), 3.74 (t, 2H), 



4.48 (t, 2H), 6.05 (br s, 1 H), 7.36 (br s, 1 H). LRMS:m/z APCI+ 251,
[MNa]+ 15 R5 = -CH2CH3; R6 = -(CH2)20CH3  LRMS:m/z APCI+ 243, [MH]+ 16 R5 =
-CH2CH3; R6 (CH2)2OCH2CH3 'H NMR (DMSO-d6, 400MHz) 8: 1.03 (t, 3H), 1.18 (t,
3H), 2.84 (q,  2H), 3.37 (q, 2H), 3.69 (t, 2H), 4.22 (t, 2H), 8.18 (br s, 1
H), 8.37 (br s,  1 H). LRMS:m/z APCI+ 279, [MNa]+ WO 20041096810
PCT/IB2004/001433  -177 17 R = -CH(CH3)2; R6 = -(CH2)20CH3 'H NMR (DMSO-d6,
400MHz) 5:1.26 (d, 6H), 3.18 (s, 3H), 3.42 (m,  1 H), 3.65 (t, 2H), 4.25 (t,
2H), 8.17 (br s, 1 H), 8.40 (br s, 1 H).  LRMS:m/z ES+ 279 [MNa]+ 18 R5 =
-CH3; R6 = -(CH2)20(CH2)2CH3 'H NMR (DMSO-d6, 400MHz) 6:0.79 (t, 3H), 1.44
(m, 2H), 2.41 (s,  3H), 3.29 (t, 2H), 3.70 (t, 2H), 4.22 (t, 2H), 8.18 (s, 1
H), 8.33 (s, 1 H).  LRMS m/z APCI+ 257 [MH]+ 19 R5 = -CH3; R6 =
-(CH2)30CH2CH3 1H NMR (DMSO-d6, 400MHz) 5: 1.08 (t, 3H), 1.96 (m, 2H), 2.55
(s,  3H), 3.32 (m, 2H), 3.37 (m, 2H), 4.15 (t, 2H), 7.64 (br s, 1 H), 7.89
(br  s, 1 H). 20 R5 = -CH3; R6 = -(CH2)20CH(CH3)2 'H NMR (CDCI3400MHz)
8:1.07 (d, 6H), 2.54 (s, 3H) 3.56 (m, 1 H),  3.81 (t, 2H), 4.42 (t, 2H),
5.97 (br s, 1 H), 7.54 (br s, 1 H). LRMS  APCI+ m/z 257 [MH]+ 21 R5 =
-(CH2)2CH3; R6 = -(CH2)20CH3 1H NMR (CDCI3, 400MHz) 6: 1.00 (t, 3H), 1.74
(m, 2H), 2.89 (t, 2H),  3.33 (s, 3H), 3.78 (t, 2H), 4.49 (t, 2H), 5.95 (br
s, 1 H), 7.25 (br s, 1 H).  MS ES+ m/z 257 [MH]+ 



22 R5 = -(CH2)2CH3; R6 = -CH3 'H NMR (DMSO-d6, 400MHz) 6: 0.93 (t, 3H), 1.62
(m, 2H), 2.46 (m,  2H), 3.78 (s, 3H), 8.08 (m, 1 H), 8.32 (m,1 H). LRMS APCI
m/z 213  [MH]+ WO 2004/096810 PCT/IB2004/001433  -178- 23 R = -CH3; R =
-CH(CH3)2 'H NMR (DMSO-d6, 400MHz) S: 1.38 (d, 6H), 2.42 (s, 3H), 4.45 (m,
1 H), 8.21 (s, 1 H), 8.43 (s, 1 H). LRMS:m/z APCI+ 213 [MH]+  Preparation 18
- made using 1-(2-bromoethoxy)propane (EP 1072595)  Preparation 19 - made
using 1-ethoxy-3-iodopropane (EP 319479 pg2l ex. 23)  Preparation 20 - made
using 2-(2-bromoethoxy)propane (FR 2638745 pg7 ex.  5 4.1) Preparations 24
to 37 R6 R6  O 0  -,. N // NI-12 W/NH2 ,N  R5 N02 R5 NH2  Ammonium formate
(5eq) was added portionwise to a suspension of 10% 10 palladium(II)
hydroxide on carbon (10% w/w) and the required 4-nitro pyrazole  (1eq) in
ethanol (4-5mL.mmol-1) and the reaction mixture refluxed under nitrogen  for
2 hours. The reaction mixture was filtered through Arbocel(r) and washed
with  ethanol and the filtrates concentrated in vacuo. If present, remaining
ethanol  was azeotroped with toluene, yielding the desired product. 15 Prep
R6 O  ,N N\ NH2  



R5 NH2  24 R5 = H; R6 = -(CH2)2OCH2CH3 'H NMR (DMSO-d6, 400MHz) S: 1.04 (t,
3H), 3.34 (q, 2H), 3.60 (t,  2H), 4.36 (s, 2H), 4.42 (t, 2H), 7.03 (s, 1 H),
7.40 (br s, 2H).  LRMS:m/z APCI+ 199, [MH]+ WO 20041196810 PCTJIB20041001433
-179- 25 R = -CH3; R = H 'H NMR (DMSO-d6, 400MHz) 5: 2.04 (s, 3H), 4.45 (br
s, 2H), 7.13 (br  s, 2H). LRMS:m/z APCI+ 399, [MH]+ 26 R5 = -CH3; R6 =
-(CH2)30CH3 'H NMR (DMSO-d6, 400MHz) 5: 1.82 (m, 2H), 2.04 (s, 3H), 3.17 (s,
3H), 3.22 (t, 2H), 4.01 (br s, 2H), 4.27 (t, 2H), 7.45 (br s, 2H).  LRMS:m/z
APCI+ 235, [MNa]+ 27 R5 = -CH3; R6 = -(CH2)2OCH2CH3 'H NMR (DMSO-d5, 400MHz)
8: 1.03 (t, 3H), 2.02 (s, 3H), 3.35 (q,  2H), 3.56 (t, 2H), 4.12 (br s, 2H),
4.35 (t, 2H), 5.37 (br s, 1 H), 7.50 (br  s, 1 H). LRMS:m/z APCI+ 213, [MH]+
28 R5 = -CH3; R6 = -(CH2)20CH3 'H NMR (DMSO-d6, 400MHz) 8: 2.04 (s, 3H),
3.16 (s, 3H), 3.53 (t,  2H), 4.07 (br s, 2H), 4.40 (t, 2H), 7.47 (br s, 2H).
LRMS:m/z APCI+  221, [MNa]+ 29 R5 = -CH2CH3; R6 = -(CH2)20CH3 'H NMR (CDCI3,
400MHz) 5: 1.20 (t, 3H), 2.53 (q, 2H), 3.32 (s, 3H),  3.80 (t, 2H), 4.46 (t,
2H). LRMS:m/z APCI+ 213, [MH]+ 30 R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3 'H NMR
(CDCI3, 400MHz) 8: 1.14 (t, 3H), 1.23 (t, 3H), 2.55 (q, 2H),  3.50 (q, 2H),
3.84 (t, 2H), 4.43 (t, 2H). LRMS : m/z APCI+ 227 [MH]+  31 R5 = -CH(CH3)2;
R6 = -(CH2)20CH3 'H NMR (DMSO-d6, 400MHz) 8: 1.15 (d, 6H), 2.95 (m, 1H),
3.17 (s,  



3H), 3.55 (t, 2H), 4.07 (br s, 2H), 4.41 (t, 2H), 7.50 (br s, 2H).  LRMS:m/z
APCI+ 227, [MH]+ WO 2004/096810 PCT/IB2004/001433  -180 32 R = -CH3; Rb =
-(CH2)20(CH2)2CH3 'H NMR (CDCI3, 400MHz) S: 0.85 (t, 3H), 1.55 (m, 2H), 2.20
(s, 3H),  3.42 (t, 2H), 3.85 (t, 2H), 4.43 (t, 2H). LRMS:m/z APCI+ 227,
[MH]+  33 R5 = -CH3; R6 = -(CH2)2OCH(CH3)2 'H NMR (CDCI3, 400MHz) S: 1.08
(d, 6H), 2.23 (s, 3H), 3.58 (m, 1 H),  3.83 (t, 2H), 4.39 (t, 2H). LRMS
APCI+ m/z 227 [MH]+ 34 R5 = -(CH2)2CH3; R6 = -(CH2)20CH3 'H NMR (CDCl3,
400MHz) 8:0.83 (t, 3H), 1.62 (m, 2H), 2.43 (m, 2H), 3.36 (s, 3H), 3,78 (m,
2H), 4.46 (m, 2H). LRMS TSP+ m/z 227 [MH]+ ^~+  35 R5 = -(CH2)2CH3; R6 =
-CH3 'H NMR (CDCI3, 400MHz) S: 0.95 (t, 3H), 1.62 (m, 2H), 2.53 (t, 2H),
2.80 (br s, 2H), 4.10 (s, 3H). LRMS TSP+ m/z 205 [MNa1 36 R5 = -CH3; R6 =
-CH(CH3)2 1H NMR (CDCI3, 400MHz) 5:1.42 (d, 6H), 2.23 (s, 3H), 5.55 (m, 1H).
LRMS:m/z APCI+ 183, [MH]+ 37 R5 = -CH3; R6 = -(CH2)3OCH2CH3 'H NMR
(CDCI3,400MHz) 5: 1.03 (t, 3H), 1.82 (m, 2H), 2.02 (s, 3H), fl  3.24 (t,
2H), 3.48 (q, 2H), 4.05 (m, 2H), 4.28 (t, 2H), 7.48 (br m, 2H). LRMS APCI
m/z 227 [MH]+ Preparations 38 to 51 R6 R6 0  0 WN N NH  NHZ N\  RS NHZ R5 H
0 A mixture of the appropriate 4-aminopyrazole-5-carboxamide (see
preparations  



5 24-37) (1eq) and carbonyl diimidazole (1eq) in N,N-dimethylformamide
(3.8mL.mmof1) was stirred under nitrogen at room temperature for 1 hour. The
WO 2004/096810 PCT/1B2004/001433  -181 reaction was then heated at 80C for
18 hours. The reaction mixture was  concentrated in vacuo and the residue
triturated with acetone. The resulting solid  was filtered and dried to give
the required product. Prep R6 O  N NH  N\ N0  R H 38 R5 = -(CH2)2CH3; R6 =
-CH3 'H NMR (DMSO-d6, 400MHz) 8: 0.9 (t, 3H), 1.55 (m, 2H), 2.55 (t,  2H),
3.95 (s, 3H), 11.0 (br m, 2H). LRMS : m/z 209 [MH]+ 39 R5 = -CH3; R6 =
-CH(CH3)2 1H NMR (DMSO-d5, 400MHz) S: 1.36 (d, 6H), 2.20 (s, 3H), 5.13 (m,
1 H), 11.01 (s, 2H). LRMS:m/z APCI+ 209, [MH]+ 40 R5 = -CH2CH3; R6 =
-(CH2)2OCH2CH3 'H NMR (DMSO-d6, 400MHz) S: 0.98 (t, 3H), 1.12 (t, 3H), 2.61
(q,  2H), 3.38 (q, 2H), 3.67 (t, 2H), 4.46 (t, 2H), 11.06 (s, 2H). LRMS:m/z
APCF 251, [M-H] 41 R5 = -CH3; R6 = -(CH2)20CH3 'H NMR (DMSO-d5, 400MHz) 6:
2.21 (s, 3H), 3.17 (s, 3H), 3.55 (t,  2H), 4.46 (t, 2H), 11.00 (br s, 2H).
LRMS:m/z APCI- 223, (M-H]- 42 R5 = -CH2CH3; R6 = -(CH2)20CH3 1H NMR
(DMSO-d6, 400MHz) 8: 1.12 (t, 3H), 2.63 (q, 2H), 3.26 (s,  3H), 3.67 (t,
2H), 4.46 (t, 2H), 11.00 (br s, 2H). LRMS:m/z APCI+  239, [MH]+ WO
2004/096810 PCT/IB2004/001433  



-182 43 R = -CH3; R = -(CH2)2OCH2CH3 'H NMR (DMSO-d5, 400MHz) 6: 1.00 (t,
3H), 2.19 (s, 3H), 3.34 (q,  2H), 3.67 (t, 2H), 4.44 (t, 2H), 11.02 (br s,
2H). LRMS:m/z APCI 237,  [M-H] 44 R5 = H; R6 = -(CH2)2OCH2CH3 'H NMR
(DMSO-d8, 400MHz) 6: 0.97 (s, 3H), 3.36 (q, 2H), 3.70 (t,  2H), 4.51 (t,
2H), 7.34 (s, 1 H), 10.93 (br s, 1 H), 11.07 (br s, 1 H)  45 R5 = -CH3; R6 =
-(CH2)30CH3 'H NMR (DMSO-dc,, 400MHz) 8: 1.82 (m,2H), 2.18 (s, 3H), 3.17 (s,
3H), 3.26 (t, 2H), 4.32 (t, 2H), 11.00 (br s, 2H). LRMS:m/z (APCI-)
237,[M-H] 46 R5 = -CH(CH3)2; R6 = -(CH2)20CH3 'H NMR (DMSO-d8, 400MHz) 8:
1.19 (d, 6H), 3.10 (m, 1 N), 3.17 (s,  3H), 3.66 (t, 2H), 4.48 (t, 2H),
11.00 (s, 1 H), 11.03 (s, 1 H).  LRMS:m/z APCI+ 253, [MH]+ 47 R5 = -CH3; R6
= -(CH2)20(CH2)2CH3 'H NMR (DMSO-d6, 400MHz) 8: 0.74 (t, 3H), 1.39 (m, 2H),
2.20 (s,  3H), 3.26 (t, 2H), 3.67 (t, 2H), 4.46 (t, 2H), 11.04 (s, 2H).
LRMS:m/z  APCI+ 253, [MH]+ 48 R5 = -CH3; R6 = -(CH2)2OCH(CH3)2 'H NMR
(DMSO-d6, 400MHz) 5: 0.96 (d, 6H), 2.19 (s, 3H), 3.45 (m,  1 H), 3.65 (t,
2H), 4.40 (t, 2H), 11.00 (br s, 2H). LRMS APCI- m/z  251 [M-H] WO
2004/096810 PCT/IB2004/001433  -183- 49 R = -CH3; R = H 1H NMR (DMSO-d5,
400MHz, tautomers) 5: 2.18 (s, 1.5H), 2.20 (s,  1.5H), 10.70 (br s, 1 H),
10.90 (br s, 0.5H), 10.92 (br s, 0.51-1), 13.45  (br s, 0.5H), 13.49 (br s,
0.5H). LRMS:m/z ES+ 189, [MNa]+ 



50 R5 = -(CH2)2CH3; R6 = -(CH2)20CH3 1H NMR (DMSO-d6,.400MHz) 8:0.86 (t,
3H), 1.54 (m, 2H), 2.58 (t,  2H), 3.16 (s, 3H), 3.65 (t, 2H), 4.48 (t, 2H),
11.06 (s, 2H). LRMS  APCI+ m/z 253 [MH]+ 51 R5 = -CH3; R6 = -(CH2)3OCH2CH3
'H NMR (DMSO-d8, 400MHz) 8: 1.08 (t, 3H), 1.90 (m, 2H), 2.19 (s,  3H), 3.35
(m, 4H), 4.38 (t, 2H), 11.00 (br s, 2H). LRMS:m/z APCF  237,[M-H]
Preparations 52 to 65 R6 0 R6 Cl  I I  N N N N~ N  5 H NHO R 5 N R CI
Method A (Preparations 52. 55, 56, 58 and 65): N-ethyldiisopropylamine (2 5
2.5eq) was added to a solution of the appropriate dione (see preparations
38,  41, 42, 44 and 50) (1eq) in phosphorous oxychloride (3mL.mmol-) and the
resulting solution heated under reflux for 18 hours. The cooled mixture was
concentrated in vacuo, the residue dissolved in ethyl acetate (3.5mL.mmoi1)
and  carefully washed with water (3.5mL.mmof1). The organic solution was 10
evaporated in vacuo and the crude product purified by column chromatography
on silica gel using ethyl acetate:pentane (20:80 to 60:40) to give the
required  compound. Method B (Preparations 53, 54, 57, 59, 60, 61, 62 and
63): Tetraethylammonium  15 chloride (3eq) and phosphorous oxychloride (15
eq) were added to a solution of WO 2004/096810 PCT/IB2004/001433  -184 the
appropriate dione (see preparations39, 40, 43, 45-48 and 51) (1eq) in
acetonitrile (5-10mL.mmoi1) and the resulting solution heated under reflux
for 18  



hours. The cooled mixture was concentrated in vacuo, the residue dissolved
in  ethyl acetate (3.5mL.mmol') and carefully washed with water
(3.5mL.mmol-1). 5 The organic solution was evaporated in vacuo and the crude
product purified by  column chromatography on silica gel using ethyl
acetate:pentane (20:80 to  60:40) to give the required compound. Prep R6 Cl
NN N 'WAN  N" 'CI RS  52 R5 = -(CH2)2CH3; R6 = -CH3 'H NMR (CDCI3 400MHz) 6:
1.00 (t, 3H), 1.80 (m, 2H), 2.95 (t, 2H),  4.30 (s, 3H). LRMS : m/z APCI+
245 [MH]+ 53 R5 = -CH3; R6 = -CH(CH3)2 'H NMR (CDCI3, 400MHz) 5: 1.60 (d,
6H), 2.62 (s, 3H), 5.43 (m, 1H).  LRMS:m/z APCI+ 245, [MH]+ 54 RS = -CH2CH3;
R6 = -(CH2)2OCH2CH3 'H NMR (CDCI3, 400MHz) 5: 1.07 (t, 3H), 1.40 (t, 3H),
3.05 (q, 2H),  3.43 (q, 2H), 3.83 (t, 2H), 4.82 (t, 2H). LRMS:m/z APCI+ 289,
[MH]+  55 R5 = -CH3; R6 = -(CH2)20CH3 1H NMR (CDCI3, 400MHz) 5: 2.60 (s,
3H), 3.28 (s, 3H), 3.79 (t, 2H),  4.82 (t, 2H). LRMS:m/z APCI+ 261, [MNa]+
56 R5 = -CH2CH3; R6 = -(CH2)20CH3 'H NMR (CDCI3, 400MHz) 5: 1.30 (t, 3H),
2.94 (q, 2H), 3.16 (s, 3H),  3.73 (t, 2H), 4.77 (t, 2H). LRMS:m/z APCI+ 275,
[MH]+ WO 2004/096810 PCT/IB2004/001433  -185 57 R = -CH3; R t=
-(CH2)20CH2CH3 'H NMR (CDCI3, 400MHz) 5: 1.08 (t, 3H), 2.60 (s, 3H), 3.42
(q, 2H),  3.81 (t, 2H), 4.84 (t, 2H). LRMS APCI+ m/z 275 [MH]' 58 R5 = H; R6
= -(CH2)20CH2CH3 



'H NMR (CDCI3, 400MHz) 8:1.04 (t, 3H), 3.42 (q, 2H), 3.86 (t, 2H),  4.88 (t,
2H), 8.23 (s, 1 H). LRMS:m/z APCI+ 261, [MH]' 59 R5 = -CH3; R6 = -(CH2)30CH3
'H NMR (DMSO-d5, 400MHz) 8: 2.05 (m, 2H), 2.49 (s, 3H), 3.16 (s,  3H), 3.32
(t, 2H), 4.65 (t, 2H). LRMS:m/z APCI+ 276, [MH]' 60 R5 = -CH3; R6 =
-(CH2)2OCH(CH3)2 'H NMR (400MHz, CDCI3) 8: 0.91 (d, 6H), 2.50 (s, 3H), 3.40
(m, 1 H),  3.70 (t, 2H), 4.70 (t, 2H). LRMS APCI+ m/z 289 [MH]' 61 R5 =
-CH(CH3)2; R6 = -(CH2)20CH3 'H NMR (DMSO-d6, 400MHz) 8: 1.38 (d, 6H), 3.18
(s, 3H), 3.39 (m,  1 H), 3.74 (t, 2H), 4.77 (t, 2H). LRMS:m/z APCI+ 289,
[MH]+ 62 R5 = -CH3; R6 = -(CH2)20(CH2)2CH3 'H NMR (CDCI3, 400MHz) 8: 0.76
(t, 3H), 1.45 (m, 2H), 2.62 (s, 3H),  3.31 (t, 2H), 3.82 (t, 2H), 4.82 (t,
2H). LRMS:m/z APCI+ 289, [MH]+  63 RS = -CH3; R6 = -(CH2)3OCH2CH3 'H NMR
(CDCI3, 400MHz): 8: 0.97 (t, 3H), 2.06 (m, 2H), 2.51 (s, 3H),  3.36 (m, 4H),
4.66 (m, 2H) 64 R5 = -CH3; R6 = H 'H NMR (DMSO-d6, 400MHz) 5: 2.52 (m, 3H).
LRMS ES- m/z 201  [M-H] WO 20041096810 PCT/182004/001433  -186 65 R =
-(CH2)2CH3; R6 = -(CH2)20CH3 'H NMR (CDCI3, 400MHz) 5: 0.99 (t, 3H), 1.83
(m, 2H), 2.99 (t, 2H),  3.28 (s, 3H), 3.80 (t, 2H), 4.83 (t, 2H). LRMS APCI+
m/z 289 [MH]+  Preparation 66 N-(5-Chloro-1-methyl-3-propel-1 H-pyrazolo[4
3-dlpyrimidinvl-7-vl)-4- methylpvridin-2-viamine  H 3C HN CH3 "N  NN N 



H3C N CI  5 A solution of the dichloride of preparation 52 (8g, 32.6mmol)
and 2-amino-4- methylpyridine (10.6g, 97.9mmol) in dimethylsulfoxide (60mL)
was stirred at  70 C for 18 hours. The mixture was diluted with ethyl
acetate (200mL), and  washed with water (3x100mL) and brine (70mL). The
organic solution was dried 10 over magnesium sulphate and concentrated in
vacuo. The crude product was  purified by column chromatography on silica
gel using  dichloromethane:acetonitrile 100:0 to 90:10, to give the title
compound as a  yellow solid, 5g. 1H-NMR (CDCI3, 400MHz) 8: 1.00 (t, 3H),
1.83 (m, 2H), 2.43 (s, 3H), 2.91 (t, 2H),  15 4.41 (s, 3H), 6.77 (br s, 1
H), 7.89 (br m, 2H). LRMS : m/z ES+ 317 [MH]+ WO 2004/096810
PCT/IB2004/001433  -187 Preparation 67 N-(5-Chloro-l -methyl-3-propyl-1
H-pyrazolof4,3-dlpvrimidin-7-yl)-5-methvlpyridin- 2-ylamine  N CH3 H3C HN  N
N  N~ H3C N CI 5 This compound was prepared by the method of preparation 66
using the  dichloride of preparation 52 and 2-amino-5-methylpyridine as
starting materials  and a solvent of 50:50
1-methyl-2-pyrrolidinone:dimethylsulfoxide was used. The  crude product was
purified by column chromatography on silica gel using pentane:ethyl acetate
100:0 to 60:40. 10 'H NMR (DMSO-d6, 400MHz) S: 0.90 (t, 3H), 1.72 (m, 2H),
2.25 (s, 3H), 2.75 (t,  2H), 4.20 (s, 3H), 7.70 (d, 1 H), 7.85 (d, 1 H),
8.18 (s, 1 H). LRMS : ES+ m/z 339  [MNa]+ 



Preparation 68 15
N-f5-Chloro-3-ethyl-l-(2-methoxvethyq-lH-pyrazolof4,3-djpyrimidin-7-vlJ-4-
methylpyridi n-2-ylam ine H3C-'O N  HN \ CH3  N ~N N N CI  H3C This compound
was prepared following the method of preparation 66 using the  dichloride of
preparation 56 and 2-amino-4-methylpyridine as starting materials.  20 The
crude product was purified by column chromatography on silica gel using
dichloromethane: methanol 98:2. WO 2004/096810 PCT/IB2004/001433  -188 'H
NMR (CDC13, 400MHz) S: 1.38 (t, 3H), 2.32 (s, 3H), 2.98 (q, 2H), 3.52 (s,
3H),  3.92 (t, 2H), 4.73 (t, 2H), 7.58 (d, 1 H), 8.17 (s, 1 H), 8.36 (d, 1
H), 10.11 (br s, 1 H). LRMS ES- m/z 345 [M-HJ 5 Preparation 69
5-Chloro-1-methyl-3-propel-N-(4-pyrimidinyl)-1 H-pyrazolo[4 3-dlpyrimidin-7-
amine NN  \,  H3C HN N N  N H3C NCI n-Butyllithium (6.53mL, 2.5M in hexanes,
16.32mmol) was added to a solution of  10 4-aminopyrimidine (1.55g
16.32mmol) in tetrahydrofuran (25mL) and stirred for  10 minutes at room
temperature. To this was added a solution of the dichloride  



from preparation 52 (1g, 4.08mmol) in tetrahydrofuran (25mL). The reaction
mixture was stirred for 2 hours. The mixture was then cooled in ice and an
aqueous solution of ammonium choride was added and the mixture extracted 15
with ethyl acetate. The combined organic solutions were dried over magnesium
AWN  sulphate and purified by column chromatography on silica gel using
dichloromethane:methanol 99:1 to give the title compound, 500mg. 'H NMR
(DMSO-d6, 400MHz) S: 0.93 (t, 3H), 1.74 (m, 2H), 2.81 (t, 2H), 4.19 (s,
3H), 7.99 (d, 1 H), 8.63 (d, 1 H), 8.86 (s, 1 H). LRMS:m/z ESF : 302, [M-H]'
20 Preparations 70 to 77 NN  R6 Cl J  N N R6 HN N~ I N N  N CI N R NCI  R6
WO 2004/096810 PCT/1B2004/001433  -189 The following compounds, of the
general structure below, were made in the way  described in preparation 69
from the appropriate dichloride starting material  (preparations 53, 54,
57-60, 62, and 64): Prep N^N  R6 HN \  N N  N~ NCI  R5 70 R5 = H; R6 =
-(CH2)20CH2CH3 



'H NMR (DMSO-d6, 400MHz) 8: 1.05 (t, 3H), 3.52 (q, 2H), 3.83 (t,  2H), 4.80
(t, 2H), 8.16 (d, 1 H), 8.26 (s, 1 H), 8.72 (d, 1 H), 8.88 (s, 1 H),  10.6
(br s, 1 H). LRMS:m/z APCI+ 320, [MH]+ 71 R5 = -CH3; R6 = -(CH2)2OCH(CH3)2
1H NMR (CDCI3, 400MHz) 3: 1.03 (d, 6H), 2.43 (s, 3H), 3.60 (m, 1 H),  3.80
(t, 2H), 4.75 (t, 2H), 8.18 (d, 1 H), 8.71 (s, 1 H), 8.91 (s, 1 H).  LRMS
APCI+ m/z 348 [MH]+ ) 72 RS = -CH3; R6 = -(CH2)2OCH2CH3 'H NMR (CDCI3,
400MHz) 3: 1.23 (t, 3H), 2.57 (s, 3H), 3.69 (q, 2H),  3.95 (t, 2H), 4.73 (t,
2H), 8.44 (d, 1 H), 8.67 (d,1 H), 8.91 (s, 1 H),  10.41 (br s, 1 H).
LRMS:m/z ES+ : 356, [MNa]+ 73 R5 = -CH3; R6 = -(CH2)20(CH2)2CH3 1H NMR
(DMSO-d6, 400MHz) 5: 0.62 (t, 3H), 1.43 (m, 2H), 2.44 (s,  3H), 3.41 (t,
2H), 3.80 (t, 2H), 4.76 (t, 2H), 8.15 (d, 1 H), 8.72 (d, 1 H),  8.89 (s, 1
H), 10.39 (br s, 1 H). LRMS:m/z APCI+ 348, [MH]+ WO 2004/096810
PCT/IB2004/001433  -190 74 R = -CH2CH3i R6 = -(CH2)2OCH2CH3 'H NMR (CDCI3,
400MHz) 8:1.25 (t, 3H), 1.41 (t, 3H), 3.02 (q, 2H),  3.71 (q, 2H), 3.97 (t,
2H), 4.75 (t, 2H), 8.49 (d, 1 H), 8.67 (d, 1 H), 8.93  (s, 1 H). LRMS:m/z
ES+ 348, [MH]+ 75 R5 = -CH3; R6 = -(CH2)30CH3 1H NMR (DMSO-d6, 400MHz) 6:
2.00 (m, 2H), 2.42 (s, 3H), 3.15 (s,  3H), 3.20 (m, 2H), 4.55 (t, 2H), 7.95
(d, 1 H), 8.62 (d, 1 H), 8.88 (s, 1 H). LRMS:m/z (APCI+) 320, [MH]+  76 R5 =
-CH3; R6 = -(CH2)3OCH2CH3 1H NMR (DMSO-d6, 400MHz) 8: 0.89 (t, 3H), 1.94 (m,
2H), 2.44 (s,  3H), 3.17 (t, 2H), 3.28 (q, 2H), 4.56 (t, 2H), 7.87 (d, 1 H),
8.62 (d, 1 H),  8.84 (s, 1 H). LRMS APCI- m/z 346 [M-H] 77 R5 = -CH3; R6 =
-CH(CH3)2 



'H NMR (DMSO-d6, 400MHz) 5:1.39 (d, 6H), 2.45 (s, 3H), 5.52 (br s,  1 H),
7.78 (d, 1 H), 8.58 (br s, 1 H), 8.81 (s, 1 H). LRMS:m/z APCI+  304, [MH]+
Preparation 77: Sodium bis(trimethylsilyl)amide was used instead of butyl
lithium  Preparation 78 5 N-[5-Chloro-3-isopropyl-l-(2-methoxvethyl)-1
H-pyrazolo[4 3-dlpvrimidin-7-yl-4- methylpyridi n-2-vlamine H3C-0 HN CH3  N
N N N CI  H3C CH3 WO 2004/096810 PCT/IB2004/001433  -191 This compound was
prepared by the method of preparation 69 using the  dichloride of
preparation 61 and 2-amino-4-methylpyridine as starting materials.  The
crude product was purified by column chromatography on silica gel eluting
with methanol:dichloromethane 0:100 to 5:95. 5 'H NMR (DMSO-d6, 400MHz) 8:
1.36 (d, 6H), 2.36 (s, 3H), 3.25 (s, 3H), 3.34 (m,  1 H), 3.78 (t, 2H),
4.74, (m, 2H), 7.65 (m, 1 H), 8.21 (m, 1 H), 8.38 (m, 1 H),  LRMS:m/z APCI+
361, [MH]+ Preparation 79 10 N45-Chloro-3-methyl-1
H-pyrazolo[4,3-dlpyrimidin-7-yll-4-methylpyridin-2-ylamine  N~  HN \ I CH3 H
N N  N~ 



N CI  H3C This compound was prepared by the method of preparation 69 using
the  dichloride of preparation 64 and 2-amino-4-methylpyridine as the
starting  materials. The crude product was triturated with ethyl acetate,
filtered and  15 concentrated in vacuo to yield the title product. 'H NMR
(DMSO-d6, 400MHz) S: 2.35 (s, 3H), 2.43 (s, 3H), 7.00 (d, 1 H), 7.84 (s,  1
H), 8.30 (d, 1 H). LRMS:m/z ES+ 273, [M-H]' Preparation 80 20
N-[5-Chloro-3-methyl-1-(2-propoxvethyl)-1 H-pvrazolof4,3-dlpyrimidin-7-vll-
4- methylpyridi n-2-ylam ine N  H3C HN CH3  N L '-~' N  N N CI  H3C WO
20041096810 PCT/IB2004/001433  -192 This compound was prepared by the method
of preparation 69 using the  dichloride of preparation 62 and
2-amino-4-methylpyridine as the starting  materials. The crude product was
purified by column chromatography on silica  gel eluting with
methanol:dichloromethane 0:100 to 5:95. 5 'H NMR (CDCI3, 400MHz) 8: 0.71 (t,
3H), 1.56 (m, 2H), 2.47 (s, 3H), 2.56 (s,  3H), 3.51 (t, 2H), 3.91 (t, 2H),
4.79 (t, 2H), 6.91 (br s, 1 H), 8.17 (br s, 1 H), 8.42  (s, 1 H). LRMS:m/z
APCI+ 361, [MH]+ Preparation 81 10 N45-Chloro-3-isopropyl-l
-(2-methoxvethvf-l H-pyrazolof4,3-dlpyrimidin-7-vi1-5- 



methylpyridin-2-ylam ine N CH3  H3C-O HN  jN N N CI H3C CH3  This compound
was prepared by the method of preparation 69 using the  dichloride of
preparation 61 and 2-amino-5-methylpyridine as the starting 15 materials.
The crude product was purified by column chromatography on silica  gel
eluting with methanol:dichloromethane 0:100 to 5:95. 'H NMR (DMSO-d6,
400MHz) 8: 1.36 (d, 6H), 2.27 (s, 3H), 3.25 (m, 1 H), 3.35 (s,  3H), 3.77
(t, 2H), 4.72 (br s, 2H), 7.72 (br d, 1 H), 8.05 (br d, 1 H), 8.20 (s, 1 H)
LRMS:m/z APCI+ 361, [MH]+ 20 WO 2004/096810 PCT/IB2004/001433  -193
Preparation 82 N-[5-Chloro-3-methyl-l -(2-propoxyethyl)-1
H-pvrazolo[4,3-dlpyrimidin-7-yI1-5- m et by l py r i d i n-2-ya m i n e N
CH3  H3C~_0 I HN  N :] I ~N  N~ N CI  H3C 5 This compound was prepared by
the method of preparation 69 using the  dichloride of preparation 62 and
2-amino-5-methylpyridine as the starting  



materials. The crude product was purified by column chromatography on silica
gel eluting with methanol:dichloromethane 0:100 to 5:95. 1H NMR (CDCI3,
400MHz) 8: 0.74 (t, 3H), 1.60 (m, 2H), 2.32 (s, 3H), 2.55 (s, 10 3H), 3.53
(t, 2H), 3.92 (t, 2H), 4.72 (t, 2H), 7.58 (d, 1H), 8.15 (s, 1 H), 8.38 (d,
1H)  LRMS:m/z APCI+ 361, [MH]+ Preparation 83
N-(5-Chloro-1-methyl-3-propel-1 H-pvrazolo[4,3-dlpyrimidin-7-vl)pyrazin-2-
15 lay mine N I  HNN HN" vN N CI  H3C This compound was prepared by the
method of preparation 69 using the  dichloride of preparation 52 and
2-amino-1,4-pyrazine as the starting materials.  1H NMR (CD3OD, 400MHz) 8:
0.99 (t, 3H), 1.80 (m, 2H), 2.89 (t, 2H), 4.23 (s, 20 3H), 8.33 (d, 1 H),
8.42 (d, 1 H), 9.48 (s, 1 H). LRMS:m/z ES+ 326, [MNa]+ WO 2004/096810
PCT/IB2004/001433  -194 Preparation 84 N (5 Chloro-l-methyl-3-propel-1
H-pyrazolo[4 3-dlpvrimidin-7-vl)pvrimidin-2- lav mine N  H3C HN N  N IN N~ (
I  H3C N CI 5 This compound was prepared by the method of preparation 69
using the  dichloride of preparation 52 and 2-aminopyrimidine as the
starting materials.  'H NMR (400MHz, CDCI3) 8:0.94 (t, 3H), 1.77 (m, 2H),
2.81 (m, 2H), 3.86 (s,  



3H), 7.16 (m, 1 H), 8.59 (m, 2H). LRMS APCI+ m/z 304 [MHJ+ 10 Preparation 85
N-[5-Chloro-l-(2-ethoxyethyl)-3-methyl-1 H-pvrazolof4,3-dlpvrimidin-7-ell-6-
methypyrimid in-4-ylami ne H3C ~ N O '  HN v `CH3  N N N CI  H3C 15 This
compound was prepared by the method of preparation 69 using the  dichloride
of preparation 57 and 4-amino-6-methylpyrimidine as the starting  materials.
The crude product was purified by column chromatography on silica  gel
eluting with pentane:ethyl acetate 66:34. 1H NMR (DMSO-d6, 400MHz) 3: 1.40
(t, 3H), 2.44 (s, 3H), 2.47 (s, 3H), 3.51 (q,  20 2H), 3.80 (t, 2H), 4.73
(t, 2H), 8.03 (s, 1 H), 8.76 (s, 1 H). LRMS:m/z APCI+ 348,  IMHJ+ WO
2004/096810 PCT/1B2004/001433  -195 Preparation 86
N-(5-Chloro-1-methyl-3-propel-1 H-pyrazolo[4,3-dlpyrimidin-7-yllpyridazin-3-
lay mine N  H3C HN N N  N~ H3C N CI 5 This compound was prepared by the
method of preparation 69 using the  



dichloride of preparation 52 and 3-aminopyridiazine as the starting
materials. 1H NMR (DMSO-d6, 400MHz) 8: 0.90 (t, 3H), 1.72 (m, 2H), 2.79 (m,
2H), 4.27 (s,  3H), 7.77 (m, 2H), 8.22 (m, 1 H). LRMS APCI+ m/z 304 [MH]+ 10
Preparation 87  N-(5-Chloro-1-methyl-3-propel-1 H-pyrazolo[4,3-dlpyrimidin-7
yl)-5-methyl- [1.2,4]oxadiazol-3-ylamine N-O  /> CH3  C HN N HNN Cl  )H3C
This compound was prepared by the method of preparation 69 using the  15
dichloride of preparation 52 and 3-amino-5-methyl-[1,2,4]oxadiazole
(Heterocycles, EN; 57; 5; 2002; 811) as the starting materials. 1H NMR
(DMSO-d6, 400MHz) 8: 0.94 (t, 3H), 1.77 (m, 2H), 2.14 (s, 3H), 2.83 (m,
2H), 4.24 (s, 3H), 11.20 (br s, 1 H). LRMS ES+ m/z 330 [MNa]+ WO 2004/096810
PCT/IB2004/001433  -196 Preparation 88  N-(5-Chloro-1-methyl-3-propel-1
H-pyrazolo[4.3-dlpyrimidin-7-yl)-1 H-imidazol-2- la~ mine ~  NI H3C HN N  N
N  N~ H3C N CI 5 This compound was prepared by the method of preparation 69
using the  dichloride of preparation 52 and 2-amino-1 H-imidazole as the
starting materials.  



'H NMR (CD3OD, 400MHz) 8: 1.01 (t, 3H), 1.72 (m, 2H), 2.81 (m, 2H), 4.33 (s,
3H), 6.95 (s, 2H). LRMS ES- m/z 290 [M-H] 10 Preparation 89
5-Chloro-N-(6-methoxy-4-pyrimidinyl)-1-methyl-3-propel-1 H-pyrazolo[4,3-
dlpyrimidin-7-amine N~~N  H3C HW v _O  A N N CH3  N~ H3C N CI This compound
was prepared by the method of preparation 69 using the  15 dichloride of
preparation 52 and 4-amino-6-methoxypyrimidine as staring  materials. The
crude product was purified by column chromatography on silica  gel eluting
with ethyl acetate:pentane 50:50 to 70:30. 'H NMR (DMSO-d6, 400MHz) 8: 0.92
(t, 3H), 1.74 (m, 2H), 2.81 (t, 2H), 3.93 (s,  3H), 4.21 (s, 3H), 7.40 (s, 1
H), 8.57 (s, 1 H). LRMS:m/z ES+ 356, [MNa]+ 20 WO 2004/096810
PCT/IB2004/001433  -197 Preparation 90  N=(5-Chloro-1-isopropyl-3-methyl-1
H-pyrazolof4,3-dlpyrimidin-7-vl)-5- methypyrid in-2-vlami ne N CH3
H3C~CH3HN \ ;ND N  N N CI  H3C 5 This compound was prepared by the method of
preparation 69 using the  



dichloride of preparation 53 and 2-amino-5-methylpyridine as the starting
materials. 1H NMR (CDCI3,400MHz) S: 1.58 (d, 6H), 2.55 (s, 3H), 2.61 (s,
3H), 5.41 (m,  1 H), 7.61 (m, 1 H), 8.14 (m, 1 H), 8.41 (m, 1 H) 10
Preparation 91  N-15-Chloro-l-(2-ethoxyethyl)-3-ethyl-1
H-pyrazolof4,3-dlpyrimidin-7-yll-N- methyloyrimidi n-4-vlam ine N^N  H3C
H3C\N \  N N  N N CI  H3C 15 This compound was prepared by the method of
preparation 69 using the  dichloride of preparation 54 and
N-methylpyrimidin-4-ylamine as the starting  materials. 'H NMR (CDCI3,
400MHz) 8:1.25 (t, 3H), 1.41 (t, 3H), 3.02 (q, 2H), 3.71 (q, 2H),  3.97 (t,
2H), 4.05 (s, 3H), 4.75 (t, 2H), 8.49 (d, 1 H), 8.67 (d, 1 H), 8.93 (s, 1 H)
20 WO 2004/096810 PCT/IB2004/001433  -198 Preparations 92 to 98  R R1 N~,R2
N N  N\ N ~" N  R 5 N C,H  



yO `~-CH3  0 CH3 N-Ethyldiisopropylamine (3eq) and the appropriate HNR'R2
amine (3eq) were  added to a solution of the appropriate dichloride (see
preparations 56, 61 and 5 64) (1 eq) in dimethylsulfoxide (2-3mL.mmol"') and
stirred at 70C overnight. tert  Butyl piperazine-1 -carboxylate (5eq), and
additional N-ethyldiisopropylamine (1 Oeq) were added to the cooled reaction
mixture and the reaction stirred at  120C overnight. The cooled reaction
mixture was partitioned between ether and  water (3:1 by volume) and the
organics were dried over magnesium sulphate 10 and concentrated in vacuo to
yield the product.  Prep R  R6 HNC NN N ,I AWN  N N~ ~..  R5 N 0 CH3 Ili I
`CI-13  R' 92 R5 = -CH(CH3)2; R6 = -(CH2)20CH3  CH3 'H NMR (DMSO-d6, 400MHz)
8: 1.36 (d, 6H), 1.38 (s, 9H), 2.10 (s,  3H), 3.24 (m, 4H), 3.35 (s, 3H),
3.43 (m, 4H), 3.67 (t, 2H), 3.74 (m,  1 H), 4.59 (t, 2H), 7.73 (d, 1 H),
7.95 (br s, 1 H), 8.18 (d, 1 H) LRMS:m/z APCI+ 511, [MH] WO 2004/096810
PCT/IB2004/001433  -199- -' = N CH3 93 ; R5 = -CH(CH3)2; R6 = -(CH2)20CH3 'H
NMR (DMSO-d6, 400MHz) 5: 1.34 (d, 6H), 1.40 (s, 9H), 2.06 (s,  3H), 3.35 (s,
3H), 3.41 (m, 4H), 3.64 (m, 4H), 3.75 (t, 2H), 4.59 (t, 2H),  



7.67 (d, 1 H), 7.98 (d, 1 H), 8.15 (s, 1 H). LRMS:m/z APCI+ 511, [MH]+  ' _
~ CH3 94 R5 = -CH3; R6 = H 'H NMR (DMSO-d6, 400MHz) 5: 1.41 (s, 9H), 2.26
(s, 3H), 2.34 (s,  3H), 3.42 (m, 4H), 3.68 (m, 4H), 7.70 (d, 1 H), 8.20 (m,
2H), 9.94 (br s,  1 H), 12.23 (br s, 1 H). LRMS:m/z APCI+ 425, [MH]+ R' _
HNN 95 R5 = -CH2CH3; R6 = -(CH2)20CH3 1H NMR (DMSO-d5, 400MHz) 5: 1.26 (t,
3H), 1.41 (s, 9H), 2.23 (s,  3H), 2.73 (q, 2H), 3.36 (s, 3H), 3.40 (m, 4H),
3.64 (m, 4H), 3.72 (t,  2H), 4.56 (m, 2H), 6.36 (s, 1 H), 9.47 (s, 1 H).
LRMS:m/z ES+ : 486,  [MH]+ R' - N CH3 96 R5 = -CH2CH3; R6 = -(CH2)20CH3  R'
= N 97 R5 = -CH3; R6 = H  CH3  'H NMR (DMSO-d6, 400MHz) 5: 1.42 (s, 9H),
2.34 (s, 3H), 2.35 (s,  3H), 3.44 (m, 4H), 3.72 (m, 4H), 6.94 (d, 1 H), 8.18
(s, 1 H) 8.22 (d, 1 H)  11.01 (br s, 1 H). LRMS:m/z (electrospray) 423,
[M-H] R'_ flCH3 98 R5 = -CH2CH3; R6 = -(CH2)20CH3 WO 20041096%10
PCT/IB2004/001433  -200 Preparation 99 Dimethyl 1-(2-ethoxvethyl)-4-nitro-1
H-pyrazole-3,5-dicarboxylate  H3C^O"~ O,CH3 ,N  N 0  O NO2  H3C 0 



5 4-Nitro-1 H-pyrazole-3,5-dicarboxylic acid dimethyl ester (2.0g, 8.83mmol)
was  added to a solution of 2-ethoxyethyl bromide (1.18mL, 10.45mmol) and
potassium carbonate (1.32g, 9.56mmol) in NN-dimethylformamide (35mL) and
the reaction mixture stirred for 48 hours at room temperature. The reaction
mixture was concentrated in vacuo and partitioned between ethyl acetate 10
(200mL) and water (100mL). The organic layer was separated, dried over
magnesium sulphate and concentrated in vacuo. The crude product was purified
by column chromatography on silica gel eluting with pentane:ethyl acetate
100:0  to 70:30 to yield the title product, 1.639. 1H NMR (CDCI3, 400MHz) S:
1.07 (t, 3H), 3.41 (q, 2H), 3.73 (t, 2H),3.89 (s, 3H),  15 3.94 (s, 3H),
4.76 (t, 2H). LRMS:m/z APCI+ 302, [MH]+ Preparation 100
1-(2-Ethoxyethyl)-4-nitro-1 H-pvrazole-3,5-dicarboxvlic acid 3-methyl ester
H3C^OTh OH N  N 0  NO2  1-13C 0 20 The di-ester of preparation 99 (1.63g,
5.4mmol) was added to a solution of  potassium hydroxide (330mg, 5.9mmol) in
methanol (20mL) and the reaction  mixture stirred at room temperature for 18
hours. The reaction mixture was  concentrated in vacuo and the crude product
dissolved in water and washed with  ether. The aqueous phase was acidified
with 2M hydrochloric acid and extracted WO 2004/096810 PCT/IB2004/001433
-201 into dichloromethane (3x100mL). The organics were combined, dried over
magnesium sulphate and concentrated in vacuo to yield the title product,
1.34g.  'H NMR (CD30D, 400MHz) 5:1.07 (t, 3H), 3.47 (q, 2H), 3.80 (t,
2H),3.88 (s,  3H), 4.77 (t, 2H). LRMS:m/z APCI+ 288, [MH]+ 5 



Preparation 101 Methyl 5-carbamoyl-1-(2-ethoxvethvl)-4-nitro-1
H-pyrazole-3-carboxvlate  H3CO"1 NH2 ,N  N 0  O NO2  H3C 0 Oxalyl chloride
(1.2mL, 13.76mmol) and N,N-dimethylformamide (39L) were  10 added to a
solution of the carboxylic acid of preparation 100 (1.33g, 4.63mmol)  in
dichloromethane (20mL) and the reaction mixture stirred at room temperature
for 2 hours. The reaction mixture was concentrated in vacuo and azeotroped
from dichloromethane (3x5OmL). The reaction mixture was dissolved in
tetrahydrofuran (50mL), cooled in an ice bath and treated with 0.880 ammonia
15 solution (1 OmL). The reaction mixture was stirred for 18 hours at room
temperature. The reaction mixture was concentrated in vacuo and the
remaining  solution partitioned between dichloromethane (200mL) and water
(5OmL). The  organics were combined, dried over magnesium sulphate and
concentrated in  vacuo to yield the title product , 0.98g. 20 'H NMR
(DMSO-d6, 400MHz) 5: 1.03 (t, 3H), 3.38 (q, 2H), 3.70 (t, 2H), 3.86 (s,
3H), 4.36 (t, 2H), 8.30 (br s, 1 H), 8.46 (br s, 1 H). LRMS APCI+ m/z 287
[MH]+  Preparation 102 Methyl 4-amino-5-carbamoyl-1-(2-ethoxvethvl)-1
H-pyrazole-3-carboxylate  H3C O NH2 N  N~ 0  O NH2  25 H3C 0 WO 2004/096810
PCT/IB2004/001433  -202 Pd(OH)2 (100mg) was added to a solution of the nitro
compound of preparation  



101 (970mg, 3.39mmol) in methanol (20mL) and the reaction mixture warmed to
reflux. Ammonium formate (1.07g, 16.97mmol) was added and the reaction
mixture stirred at reflux for 2 hours. The catalyst was removed by
filtration and 5 the reaction mixture concentrated in vacuo to yield the
title product, 870mg. 'H NMR (DMSO-d6, 400MHz) 8: 1.04 (t, 3H), 3.32 (q,
2H), 3.66 (t, 2H), 3.78 (s,  3H), 4.49 (t, 2H), 5.12 (br s, 2H), 7.50 (br s,
2H). LRMS APCI+ m/z 257 [MH]+  Preparation 103 10 Methyl
1-(2-ethoxvethyl)-5,7-dioxo-4,5,6,7-tetrahvdro-1 H-pyrazolo[4,3-
dlpvrimidine-3-carboxylate  /' O H3C O  NN NH  H3C O j H O A solution of the
amine of preparation 102 (570mg, 3.38mmol) in N,N- dimethylformamide (30mL)
was treated with carbonyl diimidazole (658mg, 15 4.06mmol) and the reaction
mixture stirred at room temperature for 1 hour and  then at 90C for 18
hours. The reaction mixture was concentrated in vacuo and  the crude product
suspended in acetone and sonicated for 30 minutes. The solid  product was
filtered off and dried in vacuo. 1H NMR (DMSO-d6, 400MHz) 6: 1.03 (t, 3H),
3.40 (q, 2H), 3.87 (t, 2H), 4.06 (s,  20 3H), 4.98 (t, 2H). LRMS ES- m/z 281
[M-H] WO 2004/096810 PCT/IB2004/001433  -203 Preparation 104 Methyl 5
7-dichloro-1-(2-ethoxyethyl)-1 H-pyrazolo[4,3-dlpyrimidine-3-carboxylate
/~O H3C Cl  *cl  1-13C 



Phosphorous oxychloride (934L, 10.Ommol) and tetraethylammonium chloride  5
(195mg, 1.50mmol) were added to a solution of the dione of preparation 103
(140mg, 0.50mmol) in propionitrile (5mL) and the reaction mixture refluxed
for 18  hours. The reaction mixture was concentrated in vacuo and the crude
product  partitioned between ethyl acetate (50mL) and water (50mL). The
organic layer  was dried over magnesium sulphate and concentrated in vacuo.
The crude 10 product was purified by column chromatography on silica gel
eluting with  pentane:ethyl acetate 100:0 to 75:25 to yield the title
product. 1H NMR (CDCI3, 400MHz) S: 1.03 (t, 3H), 3.40 (q, 2H), 3.87 (t, 2H),
4.06 (s, 3H),  4.98 (t, 2H). LRMS APCI+ m/z 319 [MH]` 15 Preparation 105
Methyl 5-chloro-1-(2-ethoxyethyl)-7-(4-methy[pvridin-2-vlamino)-1
H-pyrazolo[4,3- dipyrimidine-3-carboxylate  H3C \,O N  H HN \ CH3  jN N H3C
N Cl  0 0  The dichloro compound of preparation 104 (1.98g, 6.20mmol) was
dissolved in  20 dimethylsulfoxide (10mL) and the reaction mixture treated
with 2-amino-4 methylpyridine (1.34g, 12.4mmol). The reaction mixture was
stirred at 75C for 5 WO 20041096810 PCT/IB2004/001433  -204 hours. The
reaction mixture was partitioned between dichloromethane (300mL)  and water
(500mL) and the dichloromethane layer separated. The organics were  washed
with water (3x100mL), dried over magnesium sulphate and concentrated  in
vacuo. The crude product was purified by column chromatography on silica 5
gel eluting with dichloromethane:acetonitrile 100:0 to 98:2. The crude
product  



was triturated with ether (50mL), filtered and concentrated in vacuo to
yield the  title product, 1.29. 1H NMR (CDCI3, 400MHz) S: 1.06 (t, 3H), 2.49
(s, 3H), 3.62 (q, 2H), 4.00 (t, 2H),  4.06 (s, 3H), 5.05 (br, 2H), 6.98 (br
s, 1H), 8.16 (br s, 1H), 8.50 (br s, III) 10 LRMS APCI+ m/z 391 [MH]+
Preparation 106  [5-Chloro-l-(2-ethoxyethyl)-7-(4-methylpvridin-2-vlamino)-1
H-pyrazolof4 3- dl pyri m id i n-3-yllmeth an o f H3C N :-~ ~O ji HN CH3  N
IV N JNCl  15 HO The chloro compound of preparation 105 (1.89g, 4.84mmol)
was suspended in  tetrahydrofuran (450mL) and the reaction mixture cooled to
-78C. DIBAL  (39mL, 1 M solution in toluene, 39mmol) was added and the
reaction mixture  allowed to warm to -5C. The reaction mixture was stirred
at -5C for 15 minutes 20 before being re-cooled to -78C and being quenched
with aqueous ammonium  chloride solution (10mL). The reaction mixture was
allowed to warm to room  temperature and partitioned between dichloromethane
(200mL) and water  (200mL). The mixture was filtered through Arbocel(r) and
the organic layer  separated, dried over magnesium sulphate and concentrated
in vacuo. The 25 crude product was triturated with ethyl acetate and the
solid filtered off to yield  the title product. WO 2004/096810
PCT/IB2004/001433  -205 '2 NMR (CDCI3, 400MHz) 6: 1.11 (t, 3H), 2.46 (s,
3H), 3.61 (m, 2H), 3.94 (m,  2H), 4.86 (m, 2H), 5.07 (m, 2H), 6.96 (m, 1 H),
8.19 (m, 1 H), 8.48 (m, 1 H)  LRMS APCI+ m/z 363 [MH]+ 5 Preparation 107 



[5 7-Dichloro-1-(2-ethoxyethyl)-1 H-pvrazolo[4,3-dlpyrimidin-3-yilmethanol
Cl  H3C/~ ,N N NX N CI  HO DIBAL (62.5mL, 1 M in tetrahydrofuran, 62.5mmol)
was added dropwise to a  cooled (-78C) solution of the ester from
preparation 104 (4g, 12.5mmol) in  10 tetrahydrofuran (100mL), and once
addition was complete, the reaction was stirred for 10 minutes. The mixture
was then allowed to warm to -10C over 1  hour, then re-cooled to -78C.
Saturated ammonium chloride solution (45mL)  was carefully added, the
mixture warmed to room temperature and partitioned  between water (175mL)
and dichloromethane (350mL). The mixture was filtered 15 through Arbocel(r),
washing through with dichloromethane (3xlOOmL), the  combined organic
solutions dried over sodium sulphate and evaporated in  vacuo. The crude
product was purified by column chromatography on silica gel  using methanol:
dichloromethane (1:99) as eluant to afford the title compound,  2.56g. 20 'H
NMR (CDCI3, 400MHz) 8: 1.07 (t, 3H), 3.44 (q, 2H), 3.84 (m, 2H), 4.86 (t,
2H),  5.09 (s, 2H). WO 2004/096810 PCT/182004/001433  -206 Preparation 108
3-(tert-ButyldimethylsilanyloxymethvD-5,7-dichloro-l-(2-ethoxvethvl)-1 H-
pyrazolo(4,3-dlpyrim idine H3 ^ Cl  O N N  C \ : I N  C3 



CH3 HCl N3 H3C / O  H3  5 Imidazole (637mg, 9.35mmol) and
tent-butyldimethylsilyl chloride (1.41 g, 9.35mmol) were added to a solution
of the alcohol from preparation 107 2.47g,  8.5mmol) in dichioromethane
(50mL), and the reaction stirred at room  temperature for 18 hours. The
mixture was diluted with dichioromethane  (250mL), and washed with 10%
aqueous potassium carbonate solution (175mL). 10 The organic solution was
dried over sodium sulphate and evaporated in vacuo.  The residue was
purified by column chromatography on silica gel using
methanol:dichloromethane (1:99) as eluant to afford the title compound,
2.9g.  'H NMR (CDCI3, 400MHz) 8: 0.00 (s, 6H), 0.78 (s, 9H), 0.93 (t, 3H),
3.29 (q, 2H),  3.71 (m, 2H), 4.72 (m, 2H), 4.94 (s, 2H). LRMS : m/z APCI+
405 [MW] 15 Preparation 109
N-(3-(tert-Butvldimethvlsilanyloxymethvi)-5-chloro-1-(2-ethoxvethvl)-1 H -
pvrazolo(4,3-dlpyrimidin-7 yll-pyrimidin-4-yiamine H3C JO  HN v  N N  N H
C3CC CH3 \ N`;~Cl  H C' Si'O 3 H3C 20 Sodium bis(trimethylsilyl)amide
(1.12g, 6.12 mmol) was added to a solution of 4- aminopyrimidine (580mg,
6.12mmol) in tetrahydrofuran (17mL) and the solution  stirred at room
temperature for 20 minutes. The chloride from preparation 108 WO 2004/096810
PCT/IB2004/001433  -207 



(825mg, 2.04mmol) in tetrahydrofuran (8mL) was added and the reaction
stirred  at room temperature for 90 minutes. The reaction was diluted with
saturated  aqueous ammonium chloride solution (50mL), and extracted with
dichloromethane (100mL). The organic extracts were dried over sodium
sulphate 5 and evaporated in vacuo. The crude product was purified by column
chromatography on silica gel using methanol:dichloromethane (3:97) to afford
the title compound 812mg. 'H NMR (CDCI3, 400MHz) 6: 0.00 (s, 6H), 0.78 (s,
9H), 1.08 (t, 3H), 3.54 (q, 2H),  3.82 (m, 2H), 4.63 (m, 2H), 4.91 (s, 2H),
8.29 (d, 1 H), 8.53 (d, 1 H), 8.76 (s, 1 H).  10 Preparation 110
15-Chloro-l-(2-ethoxyethyl)-7-(pyrimidin-4-vlamino)-1
H-pyrazolo14,3-dlpvrimidin- 3-yllmethanol H30 N\  HN"  jN N N CI HO  15
Tetrabutylammonium fluoride (3, l mL, 1M in tetrahydrofuran, 3.1 mmol) was
added to a solution of the compound from preparation 109 (715mg, 1.54mmol)
in tetrahydrofuran (15mL), and the reaction stirred at room temperature for
18  hours. The reaction was diluted with water (40mL), and the mixture
extracted  with ethyl acetate (70mL). The organic solution was dried over
sodium sulphate 20 and evaporated in vacuo. The residue was purified by
column chromatography  on silica gel using methanol:dichloromethane (5:95)
as eluant to afford the title  compound, 450mg. 'H NMR (CDCI3, 400MHz) S:
1.22 (t, 3H), 3.69 (m, 2H), 3.98 (m, 2H) 4.77 (m,  2H), 5.08 (s, 2H), 8.58
(m, 1 H), 8.64 (m, 1 H), 8.97 (m, 1 H). LRMS APCI+ m/z  25 350 [MH]+ WO
2004/096810 PCT/IB2004/001433  -208 



Preparation 111  N_[3-Bromomethvl-5-chloro-1-(2-ethoxvethvl)-1
H-pyrazolo[4,3-dlpyrimidin-7-yll-4- methypvridi n-2-vlam i ne HA N a HN CH3
N ~N N\ I NCI  Br 5 Tetrabromomethane (912mg, 2.75mmol) and
triphenylphosphine (720mg,  2.75mmol) were added to a solution of the
alcohol of preparation 106 (830mg,  2.29mmol) in dichloromethane (35mL) and
the reaction mixture stirred at room  temperature for 1 hour. The reaction
mixture was purified directly by column  chromatography on silica gel
eluting with dichIoromethane:methanol 100:0 to  10 99:1 to yield the title
product. 'H NMR (CDCI3, 400MHz) 8: 0.92 (m, 3H), 2.63 (s, 3H), 3.58 (m, 2H),
3.91 (m,  2H), 4.81 (s, 2H), 5.20 (m, 2H), 7.14 (m, 1 H), 8.16 (m, 1 H),
8.97 (m, 1 H)  LRMS APCI+ m/z 427 [MH]+ 15 Preparation 112
N-f3-Bromomethyl-5-chloro-1-(2-ethoxvethvl)-1 H-pvrazolof4
3-dlpyrimidin-7-vil- pyrimidin-4-vlamine N  H3C O N\~' HN" v  N N  N NI Cl
Br This compound was prepared by the method of preparation 111 using the  20
alcohol of preparation 110 as a starting material. 'H NMR (CDCI3, 400MHz) 3:
1.24 (t, 3H), 3.74 (m, 2H), 3.99 (m, 2H) 4.84 (m,  



4H), 8.61 (m, 1 H), 8.69 (m, 1 H), 9.02 (m, 1 H) WO 2004/096810
PCT/IB2004/001433  -209 Preparation 113 tent-Butyl
(3S)-3-(tent-butyloxycarbonVlamino)pvrrolidine-l-carboxvlate  H3C O H H3C
N\~N OuCH3  H3C O _ / I `CH3 0 CH 3 5
(3S)-3-(tert-Butyloxycarbonylamino)pyrrolidine (1g, 5.37mmol) and
triethylamine  (1.38mL, 10.00mmol) were dissolved in dichloromethane (1 5mL)
and the  reaction mixture stirred for 10 minutes. The reaction mixture was
then treated  with di-tert-butyl dicarbonate (1.75g, 8.O0mmol) and stirred
at room temperature  for 18 hours. The reaction mixture was concentrated in
vacuo and the residue 10 purified by column chromatography on silica gel
eluting with pentane:ethyl  acetate 80:20 to yield the title product as a
white solid, 1.25g. 'H NMR (CDCI3, 400MHz) S: 1.39 (s, 18H), 1.81 (m, 1 H),
2.15 (m, 1 H), 3.13 (m, 1 H), 3.40 (m, 2H), 3.58 (m, 1 H), 4.17 (m, 1 H),
4.62 (m, 1 H). LRMS ES+ m/z 309  [MNa]+ 15 Preparation 114 tent-Butyl
(3R)-3-(tert-butyloxycarbonylamino)pvrrolidine-l-carboxvlate  O H3C H  H3C
NON O CH3  H3C O CH3 0 CH 3 This compound was prepared by the method of
preparation 113 using (3R)-3- 20 (tert-butyloxycarbonylamino)pyrrolidine. 1H
NMR (CDCI3, 400MHz) S: 1.37 (s, 18H), 1.79 (m, 1H), 2.15 (m, 1H), 3.13 (m,
1 H), 3.40 (m, 2H), 3.58 (m, 1 H), 4.16 (m, 1 H), 4.62 (m, 1 H). LRMS ES+
m/z 309  [MNa]+ 



WO 2004/096810 PCT/IB2004/001433  -210 Preparation 115
(3S)-1-Methyl-3-(methylamino)Pvrrolidine  H H3C-N~N`CH3  A solution of
lithium aluminiumhydride (17n" , 1 M in tetrahydrofuran, 17mmol)  5 was
added dropwise to a stirring solution of the pyrrolidine of preparation 113
(600mg, 2.09mmol) in tetrahydrofuran (1 OmL) at 0C. The reaction mixture was
allowed to warm to room temperature and then heated to reflux for 5 hours.
The  reaction mixture was cooled to 0C with an ice bath and then quenched by
addition of sodium sulphate solution. The reaction mixture was diluted with
ethyl 10 acetate (100mL), the ethyl acetate decanted off and additional
ethyl acetate  used to wash the residues. The combined organics were dried
over magnesium  sulphate and concentrated in vacuo to yield the title
product, 60mg. 'H NMR (CD3OD, 400MHz) 8: 2.25-2.46 (m, 4H), 2.75 (s, 3H),
3.02 (s, 3H), 3.73- 4.08 (m, 3H), LRMS APCI+ m/z 115 [MH]+ 15 Preparation
116  (3R)-1-Methyl-3-(methylamino)pvrrolidine  H H3C'N N,CH3 This compound
was prepared by the method of preparation 115 using the  20 pyrrolidine of
preparation 114. 'H NMR (CD30D, 400MHz) 8: 2.23-2.47 (m, 4H), 2.75 (s, 3H),
2.99 (s, 3H), 3.74- 4.06 (m, 3H). LRMS APCI+ m/z 115 [MH]+ Preparations
117-123  25 The appropriate HNR1 R2 amine (6.20mmol) was dissolved in
tetrahydrofuran  (30m)-) and the reaction mixture treated with sodium
hexamethyldisilazide  



(1.36g, 7.2mmol) under nitrogen. The reaction mixture was stirred for 20
minutes  at room temperature before being treated with the appropriate
dichloro WO 2004/096810 PCT/IB2004/001433  -211 compound (3.1 mmol) from
preparations 54, 55 or 57, and stirred for 3 hours.  The reaction mixture
was quenched by addition of methanol (1 OmL) and  concentrated in vacuo. The
residue was purified by column chromatography on  silica gel eluting with
dichloromethane:methanol 100:0 to 95:5 to yield the 5 desired product. Prep
R  R6 HNC  NN I NCI  R5 R1 117 ; R5 = -CH3; R6 = -(CH2)20CH3 CH3  1H NMR
(CDCI3, 400MHz) 6: 2.23 (s, 3H), 2.54 (s, 3H), 3.50 (s, 3H),  3.91 (m, 2H),
4.72 (m, 2H), 6.86 (m, 1 H), 8.22 (m, 1 H), 8.32 (m, 1 H),  10.16 (m, 1H).
LRMS ES+ m/z 356 [MNa]' R'= N CH3 118 ; R5 -CH3; R6 = -(CH2)20CH3 1H NMR
(CDCI3, 400MHz) 6: 2.31 (s, 3H), 2.54 (s, 3H), 3.51 (s, 3H),  3.91 (m, 2H),
4.72 (m, 2H), 7.59 (m, 1 H), 8.22 (m, 1 H), 8.32 (m, 1 H),  10.17 (m, 1 H).
LRMS ES+ m/z 356 [MNa]' R1 = N^N 119 R5 = -CH3; R6 = -(CH2)20CH3 1H NMR
(CDCI3, 400MHz) 5: 2.57 (s, 3H), 3.50 (s, 3H), 3.93 (m, 2H),  4.76 (m, 2H),
8.41 (m, 1 H), 8.57 (m, 1 H), 8.88 (m, 1 H), 10.54 (m, 1 H). LRMS ES+ m/z
320 [MH]' WO 2004/096810 PCT/IB2004/001433  



-212- R, _ N i 120 \ ; R5 = -CH3; R6 = -(CH2)2OCH2CH3  CH3 'H NMR (CDCI3,
400MHz) 8:1.17 (t, 3H), 2.44 (s, 3H), 2.56 (s, 3H),  3.65 (m, 2H), 3.91 (m,
2H), 4.69 (m, 2H), 6.88 (m, 1 H), 8.17 (m, 1 H),  8.33 (m, 1 H), 10.00 (m, 1
H). LRMS ES+ m/z 370 [MH]+ R' = N 50~ CH3 121 ; R5 = CH3; R6 = (CH2)20CH2CH3
'H NMR (CDCI3, 400MHz) 8: 1.18 (t, 3H), 2.12 (s, 3H), 2.53 (s, 3H),  3.63
(m, 2H), 3,9a. (m, 2H), 4.71 (m, 2H), 7.59 (m, 1 H), 8.16 (m, 1 H),  8.41
(m, 1 H), 9.96 (m, 1 H). LRMS ES+ m/z 370 [MNa]+ R' - N i 122 \ ; R5 =
CHZCH3; R6 = (CH2)2OCH2CH3  CH3 'H NMR (CDCI3, 400MHz) 8: 1.20 (t, 3H), 1.38
(t, 3H), 2.44 (s, 3H),  2.98 (m, 2H), 3.62 (m, 2H), 3.91 (m, 2H), 4.72 (m,
2H), 6.86 (m, 1 H),  8.15 (m, 1 H), 8.35 (m, 1 H), 9.95 (m, 1 H). LRMS ES+
m/z 384  [MNa]+ R' = N CH3 123 ; R5 = -CH2CH3; R6 = -(CH2)2OCH2CH3  'H NMR
(CDCI3, 400MHz) 8: 1.21 (t, 3H), 1.38 (t, 3H), 2.44 (s, 3H),  2.98 (m, 2H),
3.62 (m, 2H), 3.91 (m, 2H), 4.74 (m, 2H), 7.59 (m, 1 H),  8.15 (m, 1 H),
8.36 (m, 1 H), 9.97 (m, 1 H). LRMS ES+ m/z 384  [MNa]+ WO 2004/096810
PCT/IB2004/001433  -213 Preparation 124  (2R)-2-Ethylpiperazine
dihvdrochloride  



H CN HCI  N H CH3  (2R)-2-Aminobutanoic acid (1.578, 15.22mmol) was
dissolved in ethanol (40mL)  5 and the solution treated with thionyl
chloride (5mL, 63.8mmol). The reaction mixture was heated at reflux for 70
hours. The reaction mixture was cooled and  concentrated in vacuo. The
residue was azeotroped with toluene (50mL) to give  a clear oil. The oil
(2.78g, 16.58mmol) was dissolved in dichloromethane (50mL)  and the solution
treated with carbobenzyloxyglycine (3.47g, 16.58mmol), 1 10
hydroxybenzotriazole hydrate (2.55g, 16.65mmol),
1-(3-dimethylaminopropyl)-3- ethylcarbodiimide hydrochloride (3.18g,
16.59mmol) and triethylamine (6.9mL,  49.5mmol). The reaction mixture was
stirred for 18 hours at room temperature.  The reaction mixture was washed
with water, citric acid, brine and sodium  hydrogencarbonate solution and
then dried over magnesium sulphate and 15 concentrated in vacuo. The residue
was purified by column chromatography on  silica gel eluting with ethyl
acetate:pentane 50:50. The crude product (4.22g,  13.08mmol) was dissolved
in methanol (100mL) and the solution treated with  10% Pd/C (450mg) and
stirred under 60psi of hydrogen at room temperature for  d 18 hours. The
reaction mixture was filtered through Arbocel(r) and the filtrate  20
concentrated in vacuo. The residue (1.6g, 11.25mmol) was dissolved in 1,2-
dimethoxyethane (25mL) and the solution treated with a 1 M solution of
borane in  tetrahydrofuran (45mL, 45mmol). The reaction mixture was heated
to reflux for  18 hours, then quenched with methanol and stirred at room
temperature for 30  minutes. The reaction mixture was concentrated in vacuo
and the residue 25 dissolved in methanol (50mL) and treated with a saturated
solution of hydrogen  chloride in dioxane (1 5mL). The solution was refluxed
for 2 hours, then  concentrated in vacuo and the residue dissolved in ether
(SOmL). The solution  



was concentrated in vacuo to yield the title product as a yellow oil that
solidifed  on standing. WO 2004/096810 PCT/IB2004/001433  -214 'H NMR
(DMSO-d6, 400MHz) 8: 0.84 (t, 3H), 1.30 (m, 1 H), 1.70 (m, 1 H), 3.00- 4.10
(br m, 7H). Preparation 125 5 3-Bromotetrahydropyran  aBr  O
Tetrahydropyran-3-ol (J. Org. Chem., 1985, 50, 1582) (4.66mL, 49mmol) was
dissolved in dichloromethane (1 37mL) and the solution treated with
tetrabromomethane (1 9.48g, 58mmol). The reaction mixture was cooled to 0C
10 and treated dropwise with a solution of triphenyiphosphine (17.98g,
69mmol) in  dichioromethane. The reaction mixture was allowed to return to
room  temperature and stirred for 4 hours. The reaction mixture was
concentrated in  vacuo and the residue purified by column chromatography on
silica gel eluting  with dichloromethane:methanol 98:2 to yield the title
product as a yellow oil, 15 6.3g. 'H NMR (CDCI3, 400MHz) S: 2.02 (m, 2H),
2.18 (m, 2H), 3.54 (t, 2H), 3.96 (m,  2H), 4.31 (m, 1 H). Preparation 126 20
2-(2,2.2-T(fluoroethoxy)ethanol  F\ ~0,-,,,/OH F F Trifluoroethanol (36mL,
494mmol), ethylene carbonate (66.Og, 741 mmol),  triethylamine (70mL,
494mmo1) and tetrabutylammonium bromide (3.20g,  9.90mmol) were combined and
the reaction mixture heated to reflux for 24 25 hours. The reaction mixture
was distilled at atmospheric pressure, yielding the  title product in the
range 132C to 142C. 



'H NMR (CDCI3, 400MHz) S: 3.69-3.77 (m, 4H), 3.88 (m, 2H). WO 2004/096810
PCT/IB2004/001433  -215 Preparation 127 5-Methyl-4-nitro-2-f 2-(2,
2,2-trifluoroethoxy)ethy(l-2 H-pvrazole-3-carboxamide  F )'O~ O F F N N /
NH2  H3C NO2  5-Methyl-4-nitro-2H-pyrazole-3-carboxamide (US 4282361, ex 7)
(2.0g, 5 11.80mmol), the alcohol of preparation 126 (2.03g, 14.16mmol) and
triphenylphosphine (4.29g, 16.52mmol) were dissolved in tetrahydrofuran
(30mL)  and the mixture cooled in an ice bath. A solution of diisopropyl
azodicarboxylate  (3.2OmL, 16.52mmol) in tetrahydrofuran (5mL) was added
dropwise and the  reaction mixture stirred for 2 hours at room temperature.
The reaction mixture 10 was concentrated in vacuo and the residue triturated
with dichloromethane:ether  80:20 to yield a white solid, 884mg. The mother
liquors were concentrated in  vacuo and the residue triturated again with
dichloromethane and the solid filtered  to yield another batch of white
solid, 584mg. The dichloromethane solution was  then purified by column
chromatography on silica gel eluting with 15 dichloromethane:ether 70:30 to
yield additional product, 1.49g. 'H NMR (CD3OD, 400MHz) 5: 2.46 (s, 3H),
3.91 (q, 2H), 4.02 (t, 2H), 4.35 (t, 2H)  Preparation 128
4-Amino-5-methyl-2-f2-(2,2,2-trifluoroethox
)ethvll-2H-pvrazole-3-carboxamide 5~oF N  N~ NH2  20 1-13C NI-12 A mixture
of the pyrazole from preparation 127 (1.46g, 4.93mmol), and  palladium
hydroxide (150mg) in methanol (50mL) was heated to reflux, and  ammonium
formate (1.55g, 24.6mmol) added portionwise. Once addition was  



complete, the reaction was stirred for a further hour under reflux. The
cooled WO 2004/096810 PCT/IB2004/001433  -216 mixture was filtered through
Arbocel(r), and the filtrate evaporated in vacuo to  give the title compound
as an orange solid, 1.30g. 'H NMR (CD30D, 400MHz) 8: 2.16 (s, 3H), 3.84 (q,
2H), 3.91 (t, 2H), 4.53 (t, 2H)  LRMS:m/z ES+ m/z 289 [MNa]+ 5 Preparation
129 3-Methyl-l-[2-(2 2
2-trifluoroetho)(v)ethvll-1,4-dihvdropvrazolo[4,3-dlpyrimidine- 5,7-dione  F
F F W~~ NH  H3C HO 10 A solution of 1,1'-carbonyl diimidazole (1.2g,
7.4mmol) in acetonitrile (15mL) was  heated to reflux, and a solution of the
pyrazole from preparation 128 (1.3g,  4.93mmol) in acetonitrile (1 5mL) was
added dropwise over 25 minutes. The  reaction was heated under reflux for a
further 1.5 hours, then additional 1,1'- carbonyl diimidazole (400mg,
2.5mmol) added, and the reaction heated under 15 reflux for a further 18
hours. The cooled mixture was evaporated in vacuo and  the residue
triturated with ether, the resulting solid filtered off and dried to afford
the title compound as a white solid, 864mg. 'H NMR (DMSO-ds, 400MHz) 8: 2.20
(s, 3H), 3.92 (t, 2H), 4.00 (q, 2H), 4.51 (t,  2H), 11.08 (s, 2H). 20
Preparation 130 5 7-Dichloro-3-methyl-1-f2-(2,2,2-trifluoroethoxy)ethyll-1
H-pyrazolof4,3- dlpyrimidine  F XO Cl  



F F N N\ JN  H3C NI\  Cl WO 2004/096810 PCT/IB2004/001433  -217 A mixture of
the compound from preparation 129 (2.1g, 7.18mmol), phosphorous  oxychloride
(10.02mL) and tetraethylammonium chloride (3.57g, 21.6mmol) in
propionitrile (30mL) was heated to 100C and stirred for 18 hours. The cooled
mixture was evaporated in vacuo and the residue azeotroped with toluene. The
5 residue was partitioned between ethyl acetate and water and the layers
separated. The organic phase was dried over magnesium sulphate,
concentrated in vacuo and the crude product purified by column
chromatography  on silica gel using dichloromethane:ethyl acetate (50:50) to
give the title  compound as a gum, 776mg. 10 'H NMR (CDCI3, 400MHz) 8: 2.62
(s, 3H), 3.72 (q, 2H), 4.03 (t, 2H), 4.89 (t, 2H)  Preparation 131 5-Amino-1
-methyl-1 H-pyridin-2-one  H2NI  N O 1  CH3  15 Trifluoroacetic acid (1 OmL)
was added dropwise to an ice-cooled solution of tert butyl (1
-methyl-6-oxo-1,6-dihydropyridin-3-yl)carbamate (Heterocycles 1995; 40;  2;
831-836) (2.87g, 12.8mmol) in dichloromethane (80mL), and the reaction then
stirred at room temperature for 18 hours. The mixture was concentrated in
vacua  and the residue purified by column chromatography on silica gel using
20 dichloromethane:methanol:0.88 ammonia (90:10:1) as eluant to afford the
title  compound as a red/brown solid, 1.90g. 'H NMR (CD3OD, 400MHz) 8: 3.50
(s, 3H), 6.47 (d, 1 H), 7.04 (d, 1 H), 7.26 (dd,  



1 H). 25 Preparation 132  5-Amino-2,3-dimethylpyridine hydrochloride  H3C
NH2  H3C N HCI WO 2004/096810 PCT/IB2004/001433  -218 Cold 0.88 ammonia
(344mL, 6.2mol) was added to 5-bromo-2,3-dimethylpyridine  (Zeitschrift fur
Chemie 28; 2; 1988; 59-60) (35.1 g, 188.6mmol) and copper oxide  (330mg,
2.3mmol) and the mixture stirred vigorously then transferred to a sealed
vessel and allowed to stand at 100C for 18 hours. The mixture was cooled to
5 10C, the pH adjusted to 10, using 2M sulphuric acid, and the mixture
extracted  with ethyl acetate. The combined organic extracts were washed
with brine, dried  over sodium sulphate and concentrated in vacuo . The
product was dissolved in  ether, the solution cooled to 0C, and 1 M
hydrochloric acid added dropwise.  The resulting mixture was stirred for 30
minutes, the precipitate filtered off, 10 washed with ether and dried in
vacuo to afford the title compound, 32.9g. ..y  'H NMR (DMSO-d6, 400MHz) 8:
2.23 (s, 3H), 2.50 (s, 3H), 7.10-7.80 (m, 5H).  LRMS:m/z ES+ 123.6 [MH]+
Preparation 133 15 4-Amino-6-methylpyrimidine  CH3  N 1-12N N/J  "  A
mixture of 4-chloro-6-methylpyrimidine (Rect. Trav. Chim. Pays-Bas. 84;
1965,  1101-1106) (1 g, 7.81 mmol) and 0.88 ammonia (25mL) were heated in a
sealed  vessel at 100C for 18 hours. The cooled mixture was concentrated in
vacuo and 20 the residue purified by column chromatography on silica get
using  dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to give
the title  



compound, 560mg. 'H NMR (CD3OD, 400MHz) 8: 2.30 (s, 31-1), 6.40 (s, 11-1),
8.23 (s, 1H). WO 2004/096810 PCT/IB2004/001433  -219 Preparation 134
(5-Chloro-1-(2-ethoxvethyl)-3-methyl-1 H-pyrazolo(4,3-dlpyrimidin-7-y]-6-
methylpyridin-2-ylamine CH3  H3CO'~-) N \ ,N  N\ ~ ~~~~N  H3C N"\ Cl  5
Sodium bis(trimethylsilyl)amide (1.99g, 10.85mmol) was added portionwise to
a  cooled solution of 2-amino-6-methylpyridine (1.17g, 10.85mmol) in
tetrahydrofuran (10mL), so as to maintain the temperature below 25C. Once
addition was complete, the solution was stirred for a further 20 minutes,
and then  a solution of the chloro compound from preparation 57 (1 g,
3.63mmol) in 10 tetrahydrofuran (15mL) was added dropwise, so as to maintain
the temperature  below 25C. The reaction was then stirred for a further 2
hours, and partitioned  between ethyl acetate (100mL) and 10% citric acid
solution (100mL). The  organic layer was separated, dried over magnesium
sulphate and evaporated in  vacuo. The residue was triturated with ether,
the solid filtered and dried to afford  15 the title compound, 595mg. 'H NMR
(CD3OD, 400MHz) 8: 0.93 (t, 3H), 2.45 (s, 3H), 2.49 (s, 3H), 3.61 (q,  2H),
3.92 (t, 2H), 4.88 (t, 2H), 6.98 (d, 1 H), 7.71 (dd, 1 H), 8.21 (br s, 1 H).
LRMS:m/z ES+ m/z 369 [MNa]+ 20 Preparations 135 to 141 The following
compounds were prepared following a similar procedure to that  described in
preparation 134. 



WO 2004/096810 PCT/18200-t/001433  -220 H N  \ H3C N N  N~  N CI H3C  Prep.
-R Data H NMR (CD30D, 400MHz) 8: 1.16 (t, 3H), 2.50  CF3 (s, 3H), 3.65 (q,
2H), 3.93 (m, 2H), 4.77 (m, 2H),  135 7.40 (d, 1 H), 8.56 (d, 1 H), 8.78 (m,
1 H).  LRMS:m/z ES+ 401 [MH]+ N .n.  CH3 'H NMR (DMSO-d6, 400MHz) 6: 1.09
(t, 3H), 2.43 (s, 3H), 2.53 (s, 3H), 3.53 (q, 2H), 3.82 (m,  136' [ N 2H),
4.73 (m, 2H), 7.99 (m, 1 H), 8.60 (m, 1 H),  10.36 (m, 1H). LRMS:m/z ES+ 348
[MH]+ CH3 'H NMR (CD3OD, 400MHz) 3:1.18 (t, 3H), 2.50  (s, 3H), 2.55 (s,
3H), 3.65 (q, 2H), 3.92 (t, 2H),  1376 I N 4.77 (t, 2H), 8.31 (s, 1 H), 8.72
(s, 1 H). LRMS:m/z APCI+ 348 [MH]+ CH 'H NMR (CD3OD, 400MHz) 8: 1.23 (t,
3H), 2.50  1 3 (s, 3H), 2.51 (s, 3H), 3.62 (q, 2H), 3.81 (t, 2H),  1386 i
4.75 (m, 2H), 7.05 (d, 1 H), 8.49 (d, 1 H). N LRMS:m/z APCI+ 348 [MH]+ CH3 H
NMR (CD3OD, 400MHz) 8: 1.08 (t, 3H), 2.36  (s, 3H), 2.44 (m, 6H), 3.57 (m,
2H), 3.88 (m,  



139' 2H), 4.78 (m, 2H), 6.83 (m, 1 H), 8.13 (m, 1 H).  N CH3 LRMS:m/z APCI+
361 [MH]+ WO 2004/096810 PCT/IB2004/001433  -221 F~p HN-R1  F ZN  N~ ,N H3C
NI'\ CI  Prep. R Data CH3 'H NMR (CD3OD, 400MHz) 8: 2.36 (s, 3H), 2.43 (s,
3H), 3.94 (m, 4H), 4.81 (t, 2H), 7.16 (d, 1 H), 7.83 (d,  c 140 N / 1 H),
8.00 (dd, 1 H). LRMS:m/z APCI+ 423 [MNa]+  CH3 'H NMR (DMSO-d5, 400MHz) 8:
2.41 (s, 3H), 2.44 (s,  :3H), 3.96 (t, 2H), 4.01 (q, 2H), 4.86 (t, 2H), 7.14
(d,  141 1 H), 7.78 (s, 1 H), 8.30 (d, 1 H). LRMS:m/z ES+ 401  N [MH]+ A -
compound purified by column chromatography on silica gel using
methanol:dichloromethane as eluant, then recrystallised from ethyl acetate.
B - compound purifed by column chromatography using ethyl acetate:pentane as
5 eluant (50:50 to 100:0) C - compound purified by column chromatography
using ethyl  acetate:dichloromethane as eluant. J Prep 135:
2-amino-4-trifluoromethylpyridine prepared as in J. Med. Chem. 41  10 (1);
1998; 96-101 Prep 136: 4-amino-2-methylpyrimidine was prepared as described
in J. Het.  Chem. 14; 1413; 1977. 



Prep 137: used amine from preparation 133 WO 20 0 4109 6 8 1 0
PCTlIB2004/001433  -222 Preparation 142
5-[5-Chloro-1-(2-ethoxyethyl)-3-methyl-1
H-pyrazolof4,3-dlpyrimidin-7-ylaminol-l - methyl-1 H-pyridin-2-one H3CO~ H O
N N\ / N CH3  H3C N Cl 5 A mixture of the chloro compound from preparation
57 (1 00mg, 0.36mmol), and  the amine from preparation 131 (230mg, 1.85mmol)
in dimethylsulfoxide (3mL)  was stirred at room temperature for 4 hours. The
mixture was partitioned  between ethyl acetate (100mL) and water (200mL) and
the phases separated.  The aqueous layer was extracted with ethyl acetate
(2x), and the combined io organic solutions dried over magnesium sulphate
and evaporated in vacuo. The  residue was triturated with ether, the solid
filtered off and dried to afford the title  compound as a grey solid, 80mg.
'H NMR (CD3OD, 400MHz) 8: 1.08 (t, 3H), 2.46 (s, 3H), 3.54 (q, 2H), 3.63 (s,
3H), 3.87 (t, 2H), 4.76 (t, 2H), 6.63 (d, 1 H), 7.69 (dd, 1 H), 8.24 (d, 1
H) 15 LRMS:m/z APCI+ 363 [MH]+ Preparation 143
f5-Chloro-1-(2-ethoxvethyl)-3-methyl-1 H-pyrazolof4,3-dlp yrimidin-7-vll-5
6- dimethylpyridin-3-ylamine N  ~+ u C H3CO~ CH3 PN N CH3  H3C N--J\ 20 Cl
A mixture of the chloro compound from preparation 57 (230mg, 0.84mmol), N- 



ethyldiisopropylamine (437L, 2.52mmol), and the amine from preparation 132
(398mg, 2.52mmol) in dimethylsulfoxide (3mL) was stirred at room temperature
for 2 hours. The mixture was diluted with water and extracted with ethyl
acetate. WO 2004/096810 PCT/1B20041001433  -223 The combined organic
extracts were dried over magnesium sulphate,  evaporated in vacuo and the
residue purified by column chromatography on  silica gel using
dichloromethane:methanol (100:0 to 98:2) as eluant to afford the  title
compound, 160mg. 5 'H NMR (CD3OD, 400MHz) 5: 1.09 (t, 3H), 2.36 (s, 3H),
2.47 (s, 3H), 2.48 (s,  3H), 3.59 (q, 2H), 3.91 (t, 2H), 4.79 (t, 2H), 8.01
(d, 1 H), 8.67 (d, 1 H)  LRMS:m/z APCI+ 361 [MH]+ Preparation 144 10
f5-Chloro-1-(2-ethoxyethy0-3-methyl-1 H-pryrrazolo[4,3-dlpyrimidin-7-ylll-6-
methoxypvridi n-3-slam ine N O  H3C O N CH3  ,N N\ ~ _~1N  H3C N- \  Cl  A
solution of 5-amino-2-methoxypyridine (1.13g, 9.1mmol) in dichloromethane
(2mL) was added dropwise to a solution of the chloro compound from 15
preparation 57 (500mg, 1.82mmol) in dichloromethane (8mL) and the reaction
then stirred at room temperature for 18 hours. The mixture was diluted with
dichloromethane, washed with 10% citric acid solution (3x10mL), dried over
magnesium sulphate and evaporated under reduced pressure to give the title
compound as a pale pink solid. 20 'H NMR (DMSO-d6, 400MHz) 8: 0.95 (t, 3H),
2.38 (s, 3H), 3.40 (q, 2H), 3.72 (t,  2H), 3.86 (s, 3H), 4.80 (t, 2H), 6.91
(m, 1 H), 7.92 (m, 1 H), 8.38 (m, 1 H), 9.13 (s,  



1 H). LRMS:m/z APCI+ 363 [MH]+ WO 2004/096810 PCT/IB2004/001433  -224
Preparation 145  Dimethyl4-nitro-1-(2-prrooppoxvethvl)-1
H-pyrazole-3,5-dicarboxylate  H3\i--/ 0  N 0,CH3  N02  NO H3C% O Diisopropyl
azodicarboxylate (14.2mL, 70mmol) was added to an ice-cooled 5 solution of
4-nitro-1 H-pyrazole-3,5-dicarboxylic acid dimethyl ester (EP 1241170,  prep
10) (15g, 60mmol), 2-propoxyethanol (8.2mL, 70mmol) and  triphenyiphosphine
(18.9g, 70mmol) in tetrahydrofuran (150mL), and the  reaction stirred at 0C
for 2.5 hours, then allowed to stir at room temperature for  a further 18
hours. The reaction was concentrated in vacuo and the residue 10 purified by
column chromatography on silica gel using ethyl acetate:pentane as  eluant,
and then re-columned using dichloromethane as eluant to afford the title
compound as a solid, 14g. 'H NMR (CD3OD, 400MHz) S: 0.82 (t, 3H), 1.47 (m,
2H), 3.34 (t, 2H), 3.78 (t,  2H), 3.91 (s, 6H), 4.76 (t, 2H). LRMS:m/z APCI+
316 [MH] 15 Preparation 146  Methoxvcarbonvi)-4-nitro-l-(2-(2-1 H1
-pvrazole-5-carboxylic acid  H-pvrazole-5-carboxylic acid  H3C-_/' O  NN I
OH  HA ` N02 



O 0  A mixture of the diester from preparation 145 (14g, 44mmol) and
potassium  20 hydroxide (2.74g, 48mmol) in methanol (200mL) was stirred at
room temperature for 18 hours. The reaction mixture was concentrated in
vacuo and  the residue suspended in water. The aqueous solution was washed
with ether WO 2004/096810 PCT/IB2004/001433  -225 (3x), then acidified to pH
2-3 using hydrochloric acid, and the solution extracted  with
dichloromethane (9x). These combined organic extracts were dried over
magnesium sulphate and evaporated in vacuo to afford the title compound as a
white solid, 13.2g. 5 'H NMR (CD30D, 400MHz) 5: 0.83 (t, 3H), 1.49 (m, 2H),
3.36 (t, 2H), 3.80 (t,  2H), 3.90 (s, 3H), 4.78 (t, 2H). LRMS:m/z APCI+ 302
[MH]' Preparation 147 Methyl 5-carbamoyl-4-nitro-1-(2-propoxyethyl)-1
H-pyrazole-3-carboxylate  H3C-0 0  N N NH2  HA ` N02 O  10 0  Oxalyl
chloride (11.48mL, 132mmol) was added dropwise over 30 minutes to a  cooled
(-5C) solution of the acid from preparation 146 (13.2g, 44mmol) and
N,N-dimethylformamide (150L) in dichloromethane (140mL), and the solution
stirred for an hour, then allowed to warm slowly to room temperature, and
stirred 15 for a further 1.5 hours. The solution was evaporated in vacuo and
the residue  azeotroped with dichloromethane. The product was dissolved in
tetrahydrofuran  (150mL), the solution cooled in an ice-bath, and 0.88
ammonia (60mL) added  dropwise over 10 minutes. The reaction was allowed to
warm to room 



temperature over an hour, then evaporated in vacuo. The residue was
triturated  20 with water, the resulting solid filtered off and dried at 70C
to afford the title  compound, 10.22g. 'H NMR (DMSO-d6, 400MHz) 8: 0.81 (t,
3H), 1.45 (m, 2H), 3.32 (t, 2H), 3.74 (t,  2H), 3.96 (s, 3H), 4.40 (t, 2H),
8.33 (br s, 1 H), 8.48 (br s, 1 H). LRMS:m/z APCI+  301 [MH]' 25 WO
2004/096810 PCT/182004/001433  -226 Preparation 148 Methyl
4-amino-5-carbamoyl-1-(2-propoxvethvl)-1 H-pyrazole-3-carboxylate  H3C--/_ O
N N NH2  H3C% NH2  O 0  A solution of the nitro compound of preparation 147
(1 Og, 33mmol) and 5 palladium hydroxide on carbon (933mg) in ethanol
(180mL) was heated to '^  75C, then ammonium formate (2.1g, 33.3mmol) added,
and the reaction stirred for a further 3 hours. The mixture was filtered
through Arbocel(r), washing  through with ethanol and the combined filtrate
evaporated in vacuo to give the  title compound as a pale pink solid, 9.1 g.
10 'H NMR (CD3OD, 400MHz) S: 0.84 (t, 3H), 1.51 (m, 2H), 3.40 (t, 2H), 3.83
(t,  2H), 3.89 (s, 3H), 4.56 (t, 2H). LRMS:m/z APCI+ 271 [MH]+ Preparation
149 Methyl 5,7-dioxo-1-(2-propoxvethvl)-4,5.6,7-tetrahydro-1 H-pvrazolof4,3-
15 dipyrimidine-3-carboxvlate  H3C-'/_O 0  



NN H O  O  H3C~0 0  A mixture of the compound from preparation 148 (9g,
33mmol), 1,1'-carbonyl  diimidazole (5.4g, 33mmol) and N,N-dimethylformamide
(400mL) was stirred for  30 minutes at room temperature then warmed to 75C
for 18 hours. Tic analysis 20 showed starting material remaining, so
additional 1,1'-carbonyl diimidazole  (400mg, 2.5mmol) was added and the
mixture stirred for a further 1.5 hours. The  mixture was concentrated in
vacuo, the residue suspended in water and stirred WO 2004/096810
PCT/IB2004/001433  -227 for 30 minutes. The resulting precipitate was
filtered off and dried to afford the  title compound as a pale pink solid,
6.05g. 'H NMR (DMSO-d6, 400MHz) 8:0.72 (t, 3H), 1.37 (m, 2H), 3.28 (m, 2H),
3.76 (t,  2H), 3.82 (s, 3H), 4.64 (t, 2H), 10.77 (s, I H), 11.37 (s, I H). 5
Preparation 150 Methyl 5.7-dichloro-1-(2-propoxyethyl)-1
H-pyrazolof4,3-dlpvrimidine-3- carboxylate  H3C--,/, Cl  O j N N  N I .-`
\:: HA ~ N CI 1o A mixture of the compound from preparation 149 (3g, 1
Ommol), phosphorous  oxychloride (14.2mL, 152mmol) and tetraethylammonium
chloride (3.95g,  30mmol) in propionitrile (8OmL) was heated at 115C for 18
hours. The mixture  was evaporated in vacuo, and the residue re-suspended in
phosphorous  



oxychloride (15mL, 160mmol) and propionitrile (8OmL), and the reaction
stirred 15 at 115C for a further 18 hours. The mixture wa concentrated in
vacuo, and the  residue azeotroped with toluene. The residue was partitioned
carefully between  water and ethyl acetate, the layers separated, and the
aqueous phase extracted  with further ethyl acetate. The combined organic
solutions were washed with  brine, dried over magneisum sulphate and
evaporated in vacuo. The crude 20 product was purified by column
chromatography on silica gel using pentane:ethyl  acetate (75:25) as eluant
to afford the title compound, 3.19. 'H NMR (DMSO-d5, 400MHz) 5: 0.65 (t,
3H), 1.33 (m, 2H), 3.26 (t, 2H), 3.82 (t,  2H), 3.93 (s, 3H), 4.94 (t, 2H).
WO 20011096810 PCT/IB2004/001433  -228 Preparation 151 Methyl
5-chloro-7-(4-methylpyridin-2-ylamino)-1-(2-propoxvethvD-1 H-
pvrazolof4,3-dlpvrimidine-3-carboxylate  N~  H3C,/_O HN CH3  N N N\i N~CA l
H3~ 0-k.  0 5 A mixture of the chloro compound from preparation 150 (1g,
3mmol), and 2 amino-4-methylpyridine (389mg, 3.6mmol) in dimethylsulfoxide
(4.1 mL) was  stirred at room temperature for 4 hours. The mixture was
partitioned between  ethyl acetate and water and the layers separated. The
aqueous phase was  extracted with ethyl acetate (3x), and the combined
organic solutions were 10 washed with water (3x) and brine, then dried over
magnesium sulphate and  evaporated in vacuo. The crude product was purified
by column chromatography  



on silica gel using an elution gradient of ethyl acetate:pentane (20:80 to
50:50)  to give the title compound, 452mg. 1H NMR (CDCI3, 400MHz) 6: 0.72
(m, 3H), 1.25 (m, 2H), 2.47 (s, 3H), 3.52 (t,  15 2H), 3.99 (m, 2H), 4.07
(s, 3H), 4.98 (m, 2H), 6.90 (s, 1 H), 7.23 (s, 1 H), 8.18 (s,  1 H).
Preparation 152  N-[5-Chloro-3-hydroxymethyl-1-(2-propoxvethvD-1
H-pyrazolof4,3-dlpyrimidin-7- 20 yll-4-methvlp riidin-2 yiamine N~  H3C~_O
HN CH3  N N~ ~  N CI  HO WO 2004/096810 PCT/IB2004/001433  -229
Diisobutylaluminium hydride (4.95mL, 1M in tetrahydrofuran, 4.95mmol) was
added over 10 minutes to a cooled (-78C) solution of the compound from
preparation 151 (250mg, 0.62mmol) in tetrahydrofuran (6.5mL) and once
addition was complete the reaction was allowed to warm to -10C and stirred
for 5 10 minutes. The solution was re-cooled to -78C, additional
diisobutylaluminium  hydride (2mL, 1 M in tetrahydrofuran, 2mmol) was added
and the mixture  warmed to -5C and stirred for 30 minutes. The reaction was
re-cooled to -78C  and quenched with ammonium chloride solution (5mL). The
mixture was  partitioned between water (50mL) and dichioromethane (50mL) and
filtered 1o through Arbocel(r), washing through with dichioromethane. The
filtrate was  separated, the organic phase was dried over magnesium sulphate
and  evaporated in vacuo. The-crude product was purified by column
chromatography  on silica gel using methanol:dichloromethane (1:99) to
afford the title compound  



as a yellow solid, 112mg. 15 'H NMR (CD3OD, 400MHz) 3: 0.70 (t, 3H), 1.50
(m, 2H), 2.43 (s, 3H), 3.50 (m,  2H), 3.95 (t, 2H), 4.82 (m, 4H), 7.00 (s, 1
H), 8.19 (s, 1 H), 8.38 (s, 1 H).  LRMS:m/z APCI+ 377 [MH]' Preparation 153
20 N-f3-(tert-ButvldimethylsilanyloxymethyD-5-chloro-1-(2-ethoxvethyl)-1 H -
Pyrazolof 4, 3-d)pyrimid in-7-yll-6-methylpyridi n-2-ylamine H c/~O 3 HN N
CH3  N N  CH3~ H3N H3C~--Si N CI  H3C H3C Sodium bis(trimethylsilyl)amide
(677.1 mg, 3.7mmol) was added portionwise to a  cooled solution of
2-amino-6-methylpyridine (400mg, 3.7mmol) in 25 tetrahydrofuran (5mL) so as
to maintain the temperature at 25C, and once  addition was complete the
solution was stirred for 20 minutes. A solution of the  chloro compound from
preparation 108 (500mg, 1.23mmol) was added dropwise WO 2004/096810
PCT/IB2004/001433  -230 and the reaction then stirred for 1 hour at room
temperature. The reaction was  quenched by the addition of ammonium chloride
solution, and the mixture  partitioned between dichloromethane and water.
The layers were separated and  the organic phase washed with water and
brine, then dried over magnesium 5 sulphate and evaporated in vacuo. The
crude product was purified by column  chromatography on silica gel using
dichloromethane:methanol (100:0 to 90:10)  to afford the title compound as a
yellow solid, 450mg. 'H NMR (CD3OD, 400MHz) 6: 0.12 (s, 6H), 0.90 (s, 9H),
1.13 (t, 3H), 2.49 (s,  3H), 3.61 (q, 2H), 3.93 (t, 2H), 4.84 (t, 2H), 4.98
(s, 2H), 6.98 (m, 1 H), 7.73 (t,  10 1 H), 8.25 (m, 1 H). LRMS:m/z APCI+ 477
[MH]+ 



77  Preparation 154
(5-Chloro-1-(2-ethoxvethyl)-7-(6-methvlpyridin-2-viamino)-1 H-pyrazolo(4,3-
dlpyrimidin-3- ll]methanol /''O  H3C HN N CH3  N ]'NCI  15 HO A mixture of
the protected alcohol from preparation 153 (450mg, 0.94mmol) and -`
tetrabutylammonium fluoride (1.89mL, 1 M in tetrahydrofuran, 1.89mmol) in
tetrahydrofuran (5mL) was stirred at room temperature for 18 hours. The
mixture was concentrated in vacuo and the residue partitioned between
dichloromethane  20 and water. The phases were separated, the organic layer
washed with water and  brine, then dried over magnesium sulphate and
evaporated in vacuo. The  product was triturated with ether to afford the
title compound as a pale yellow  solid, 260mg. 'H NMR (DMSO-d6, 400MHz) 8:
0.92 (t, 3H), 2.43 (s, 3H), 3.56 (q, 2H), 3.83 (t,  25 2H), 4.67 (d, 2H),
4.77 (t, 2H), 7.01 (d, 1 H), 7.78 (m, 1 H), 8.03 (d, 1 H), 10.08 (s,  1 H).
LRMS:m/z APCI+ 363 [MH]+ WO 2004/096810 PCT/1B2004/001433  -231 Preparation
155  N-(5-Chloro-3-chloromethvl-1-(2-ethoxyethyl)-1
H-pvrazolo[4.3-dlpyrimidin-7-vl l-4- methvlpyrid i n-2-vlamine i  /-o " I
H3C HN \ CH3  N N  NX 



N CI  CI 5 The alcohol of preparation 106 (1.80g, 5.00mmol) was dissolved in
dichloromethane (15mL) and the solution treated with thionyl chloride
(1.50mL,  17mmol). The reaction mixture was stirred at room temperature for
18 hours and  concentrated in vacuo. The residue was azeotroped with toluene
and then dried  in vacuo. The crude product was purified by column
chromatography on silica 10 gel eluting with dichloromethane:methanol (100:0
to 95:5) to yield the title  product, 980mg. 'H NMR (CDCI3, 400MHz) S: 0.92
(t, 3H), 2.63 (s, 3H), 3.58 (m, 2H), 3.91 (m,  2H), 4.81 (s, 2H), 5.20 (m,
2H), 7.14 (m, 1 H), 8.16 (m, 1 H), 8.97 (m, 1 H)  LRMS:m/z APCI+ 381 [MH]t
15 Preparation 156  N-[S-Chloro-3-chloromethvl-1-(2-propoxyethyl)-1
H-pvrazolo[4,3-dlpvrimidin-7-yll- 4-m ethyl pyrid i n-2-ylam i ne N~
H3C--/1C HN CH  N N - "~ J~ N Cl  CI 20 Thionyl chloride (170L, 23.4mmol)
was added to a solution of the hydroxy  compound from preparation 152
(220mg, 0.58mmol) in dichloromethane (2mL)  and the solution stirred at room
temperature for 2.5 hours. The reaction mixture  was evaporated in vacuo to
give the title compound as a pale yellow foam. WO 2004/096810
PCT/1B2004/001-133  -232 'H NMR (CDCI3, 400MHz) S: 0.60 (t, 3H), 1.30 (m,
2H), 2.69 (s, 3H), 3.41 (t, 2H),  



3.91 (m, 2H), 4.96 (s, 2H), 5.24 (m, 2H), 7.23 (m, 1 H), 8.16 (d, 1 H), 9.06
(s, 1 H).  LRMS:m/z ES+ 395 [MH]+ 5 Preparation 157
N-r5-Chloro-3-chloromethvl-1-(2-ethoxvethvl)-1
H-pvrazolo[4,3-dlpyrimidin-7-vll- pyrimidin-4-vlamine NON  H C~ I  3 HN N N
N N CI  Cl The title compound was obtained as a yellow solid from the
alcohol from 10 preparation 110, following a similar procedure to that
described in preparation  156. 'H NMR (CDC13, 400MHz) S: 1.20 (1, 3H), 3.68
(q, 2H), 3.96 (t, 2H), 4.75 (t, 2H),  4.88 (s, 2H), 8.62 (d, 1 H), 8.69 (d,
1 H), 9.00 (s, 1 H). LRMS:m/z APCI+ 368  [MH]+ 15 Preparation 158
N-f5-Chloro-3-chloromethvl-1-(2-ethoxvethvl)-1
H-pvrazolof4,3-dlpvrimidin-7-vl1-6- methylpyridin-2-vlam ine H Cr-o HN N CH3
N N NX - N CI  CI 20 The title compound was obtained as a white foam from
the alcohol from  preparation 154, following a similar procedure to that
described in preparation  



156. WO 2004/096811) PCT/1B2004001433  -233 'H NMR (CD3OD, 400MHz) 6: 0.87
(t, 3H), 2.90 (s, 3H), 3.47 (q, 2H), 3.89 (t,  2H), 4.96 (s, 2H), 5.30 (t,
2H), 7.19 (d, 1 H), 8.19 (t, 1 H), 9.04 (d, 1 H). LRMS:m/z  APCI+ 381 [MH]+
Preparation 159 5 N-[5-Chloro-1-(2-ethoxvethvp-3-methoxvmethyl-1
H-pvrazolo[4,3-dlpyrimidin-7- vl l-4-m ethyl pv ri d i n-2-yl a m i ne EO N
1-13C \  HN CH3 jND ~N CI  H3C` N  O Sodium methoxide (25% in methanol,
8.4mL, 39.5mmol) was added to a  solution of the chloro compound from
preparation 155 (3g, 7.9mmol) in methanol  10 (30mL), and the reaction
stirred at room temperature for 72 hours. The mixture was evaporated in
vacuo, and the residue was partitioned between  dichloromethane and water.
The layers were separated, the organic phase  washed with water, and
evaporated in vacuo. The product was purified by  column chromatography on
silica gel using ethyl acetate as eluant to afford the  15 title compound as
a yellow solid. 'H NMR (CD3OD, 400MHz) 8: 1.10 (t, 3H), 2.44 (s, 3H), 3.35
(m, 2H), 3.45 (s,  3H), 3.60 (q, 2H), 3.93 (t, 2H), 4.72 (s, 2H), 6.99 (s, 1
H), 8.19 (s, 1 H), 8.33 (s,  1 H). WO 2004/096810 PCT/1B2004/001-433  -234
Preparation 160  N-15-Chloro-3-methoxymethvl-1-(2-propoxvethyl)-1
H-pvrazolof4,3-dlpvrimidin-7- 



yll-4-methylpyrid in-2-ylami ne N~  H3C~/ HN \ CH3  jN N H3C, N CI 0  5 The
title compound was obtained as a yellow solid in 80% yield from the chloro 0
compound from preparation 156, following the procedure described in
preparation 159. 'H NMR (CD3OD+TFA-d, 400MHz) 8:0.61 (t, 3H), 1.40 (m, 2H),
2.40 (s, 3H),  3.30 (s, 3H), 3.36 (t, 2H), 3.80 (t, 2H), 4.61 (s, 2H), 4.84
(t, 2H), 7.06 (d, 1 H),  10 7.92 (s, 1 H), 8.25 (d, 1 H). Preparation 161
N-[5-Chloro-1-(2-ethoxvethyl)-3-methoxymethvl-1 H-pyrazolof43-dlpvrimidin-7-
yll-6-methylpvridin-2-ylami ne H C/~O 3 HN N CH3  jN N H3C' N CI  15 O A
mixture of the chloro compound from preparation 158 (280mg, 0.73mmol) and
sodium methoxide (198mg, 3.67mmol) in methanol (4mL) was stirred at room
temperature for 18 hours. Tlc analysis showed starting material remaining,
so  additional sodium methoxide (79.2mg, 1.46mmol) was added and the
reaction 20 stirred for a further hour. The reaction was quenched by the
addition of 10%  aqueous citric acid solution, and the mixture evaporated in
vacuo. The residue  was partitioned between dichioromethane and water, and
the layers separated. WO 2004/096810 PCT/IB2004/001433  -235 The organic
phase was washed with 10% aqueous citric acid solution and water,  then
dried over magnesium sulphate and evaporated in vacuo. The crude  



product was purified by column chromatography on silica gel using an elution
gradient of dichloromethane:methanol (100:0 to 98:2) to afford the title 5
compound as a yellow solid, 190mg. 'H NMR (CDCI3, 400MHz) 8: 1.22 (t, 3H),
2.46 (s, 3H), 3.50 (s, 3H), 3.65 (q, 2H),  3.94 (t, 2H), 4.78 (m, 4H), 6.87
(d, 1 H), 7.63 (t, 1 H), 8.22 (d, 1 H), 10.05 (br s, 1 H). LRMS:m/z APCI+
377 [MH]+ 10 Preparation 162
N-[5-Chloro-1-(2-ethoxvethvl)-3-methoxymethyl-1
H-pyrazolof4,3-dlpyrimidin-7- yll-pyrimidin-4-yl-am ine N^N  H C~ 3 HN N ~ N
CI  HA ~ The title compound was obtained as a pale yellow solid from the
chloro  15 compound from preparation 157, following the procedure described
in  t preparation 161. 1H NMR (CD30D, 400MHz) 6: 1.19 (t, 3H), 3.44 (s, 3H),
3.67 (q, 2H), 3.96 (t,  2H), 4.75 (s, 2H), 4.85 (t, 2H), 8.44 (d, 1 H), 8.67
(d, 1 H), 8.87 (s, 1 H).  LRMS:m/z APCI+ 364 [MH]+ 20 WO 2004/096810
PCT/IB2004/001433  -236 Preparation 163
N-f5-Chloro-1-(2-ethoxvethyl)-3-ethoxymethyl-1
H-pyrazolof4,3-dlpyrimidin-7-yll- 4-methylpyrid in-2-vlamine /'O  H3C HN \
CH3  



N N N~ I I  H3C--\ 0 N CI 5 The title compound was obtained as an off-white
solid in 70% yield, from the  chloro compound from preparation 155 and
sodium ethoxide in ethanol,  following the procedure described in
preparation 159, except ethyl  acetate:pentane was the column eluant. 'H NMR
(CD30D, 400MHz) S: 1.10 (t, 3H), 1.21 (t, 3H), 2.43 (s, 3H), 3.55-3.68  10
(m, 4H), 3.92 (t, 2H), 4.76 (s, 2H), 4.84 (t, 2H), 6.99 (s, 1 H), 8.19 (s, 1
H), 8.34 (s,  1 H). LRMS:m/z APCI+ 391 [MH]+ Preparation 164 tent-Butyl 3-f
1-(2-ethoxvethyl)-3-methoxvmethyl_7-(4-methylpyridin-2-vlamino)- 15 1
H-pyrazolof4,3-dlpyrimidin-5-vll-3,8-diazabiyclof3.2.1 loctane-8-carboxylate
N H3C0 H  N~N N \  H3C ~  CH3 O N~ N H 3 C CH3  N~0 CH3  0 The monochloro
compound of preparation 159 (100mg, 0.27mmol), tert-butyl
3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Tet. Left. 43 (2002), 899-902)
(229mg, 1.08mmol) and N-ethyldiisoproylamine (232L, 1.33mmol) were 20
dissolved in dimethylsulfoxide (3mL) and the reaction mixture heated to 120C
for 18 hours in a sealed vessel. The reaction mixture was diluted with WO
2004/096810 PCT/IB2004/001433  



-237 dichloromethane and washed with water (x2), 10% aqueous citric acid
solution  and brine. The organic phase was dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol (100:0 to 95:5) to yield
the title  5 product. 'H NMR (CD3OD, 400MHz) 3: 1.11 (t, 3H), 1.50 (s, 9H),
1.79 (m, 2H), 1.92 (m,  2H), 2.39 (s, 3H), 3.14 (m, 2H), 3.43 (s, 3H), 3.58
(q, 2H), 3.87 (t, 2H), 4.33 (m,  2H), 4.39 (m, 2H), 4.67 (m, 4H), 6.91 (d, 1
H), 8.13 (d, 1 H), 8.18 (s, 1 H). LRMS:m/z APCI+ 553 [MH]+  10 Preparation
165 tert-Butyl (1 S,
4S)-5-[1-(2-ethoxvethyl)-3-methyl-7-(5-methylpyridin-2-ylamino)- 1
H-pvrazolo[4,3-dlpyrimidin-5
yll-2,5-diazabicyclo[2.2.1lheptane-2-carboxvlate  N H3CO) H CH3  N N\ ~ ~~1N
H3C N`\ N H3C CH3  f I N~-O CH3  0 15 The title product was prepared by a
method similar to that described for  preparation 164 using the monochloro
compound of preparation 121 and tert- butyl (1 S, 4S)-2,5-diazabicyclo[2.2.1
]heptane-2-carboxylate . 'H NMR (CD3OD, 400MHz) 6: 1.11 (t, 3H), 1.39-1.46
(s, 9H), 2.00 (m, 2H), 2.28  (s, 3H), 2.40 (s, 3H), 3.43 (m, 2H), 3.54-3.67
(m, 4H), 3.85 (t, 2H), 4.55 (m, 1 H),  20 4.62 (t, 2H), 4.92 (m, 1 H), 7.60
(d, 1 H), 8.08 (s, 1 H), 8.26 (m, 1 H). LRMS:m/z  



APCI+ 509 [MH]+ WO 20047096810 PCT/162004/001433  -238 Preparation 166
tert-Butyl (1 S 4S)-541 -(2-ethoxyethyl)-3-methyl-7-(pvrimidin-4-vlamino)-1
H - nyrazolof4 3-dlpyrimidin-5-yl1-2
5-diazabicyclof2.2.1lheptane-2-carboxvlate  N%\ H3CO' N 2  N N\ / ~1N  H3C
N- \ H 3 C CH3  N~ CH  O 3 3  O 5 The title product was prepared by a method
similar to that described for  preparation 164 using the monochloro compound
of preparation 72 and tert- butyl (1S, 4S)-2,5-diazabicyclo[2.2. 1
]heptane-2-carboxylate . 1H NMR (CD3OD, 400MHz) 8: 1.22 (t, 3H), 1.33 (2xs,
9H), 2.01 (m, 2H), 2.43 (s,  3H), 3.47 (m, 3H), 3.65 (m, 4H), 3.91 (m, 2H),
4.63 (t, 2H), 5.01 (m, 1 H), 8.35 (br  10 s, 1 H), 8.60 (d, 1 H), 8.80 (s, 1
H). LRMS:m/z APCI+ 496 [MH]+ Preparation 167 tert-Butyl (1 S. 4S)-541
-(2-ethoxyethvU-3-ethoxymethyl-7-(pvrimidin-4-vfamino)- 1
H-pyrazolo[4,3-dlpvrimidin-5-vl1-2.5-diazabicyclof2.2.1
lheptane-2-carboxvlate  N H3C^O~ N N\ CH3  N~ 



H3C_/ O N~ H C 3 CH3  NO CH3  15 0 A mixture of the chloro compound from
preparation 163 (100mg, 0.26mmol),  tent-butyl (IS, 4S)
-2,5-diazabicyclo[2.2.1 ]heptane-2-carboxylate (202.3mg,  1.02mmol) and
N-ethyldiisoproylamine (226L, 1.3mmol) in dimethylsulfoxide WO 2004/096810
PCT/IB2004/001433  -239 (3mL) was heated at 120C for 18 hours in a sealed
vessel. The cooled reaction  was partitioned between dichloromethane and
water, the layers separated, and  the organic phase washed with water, then
brine and dried over magnesium  sulphate and evaporated in vacuo. The
product was purified by column 5 chromatography on silica gel using ethyl
acetate as eluant to afford the title  compound as an orange oil. 'H NMR
(CD30D, 400MHz) 5: 1.10 (t, 3H), 1.19 (t, 3H), 1.40-1.48 (2xs, 9H), 2.00
(m, 2H), 2.40 (s, 3H), 3.49 (m, 2H), 3.56-3.71 (m, 6H), 3.89 (t, 2H), 4.57
(m, 1 H),  4.69-4.75 (m, 4H), 4.95 (s, 1 H), 6.92 (d, 1 H), 8.14 (d, 1 H),
8.34 (s, 1 H). 10 LRMS:m/z ES+ 553 [MH]+ Preparation 168 N-15-((1 R,
4R)-5-Benzyl-2,5-diazabicvclo(2.2.1lhept-2-0-1-(2-ethoxyethy)-3- methvl-1
H-pyrazolof4,3-dlpyrimidin-7-vll-4-methvlpvridin-2-vlamine N- H3C0 N N  N\ N
CH3  H3C N:~ N  15 



The monochloro compound of preparation 120 (180mg, 0.52mmol), (1 R,4R)-2-
benzyl-2,5-diazabicyclo[2.2.1]heptane dihydrobromide (EP 400661, ex 8)
(545mg, 2.90mmol) and N-ethyldiisoproylamine (723L, 4.16mmol) were
dissolved in dimethylsulfoxide (3mL) and the reaction mixture heated to 120C
20 for 18 hours in a sealed vessel. The reaction mixture was partitioned
between  water (50mL) and ethyl acetate (50mL) and the aqueous separated and
washed  with ethyl acetate (50mL). The organics were combined, dried over
magnesium  sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with ethyl acetate: methanol
(100:0 to 95:5)  25 to yield the title product, 62mg. WO 2004/096810
PCT/IB2004/001433  -240 'H NMR (CD30D, 400MHz) 8: 0.12 (t, 3H), 1.96 (m, 1
H), 2.09 (m, 1 H), 2.38 (s,  3H), 2.42 (s, 3H), 2.88 (m, 1 H), 3.08 (m, 1
H), 3.59 (m, 3H), 3.80-3.95 (m, 7H),  4.62 (m, 2H), 6.92 (d, 1 H), 7.35 (m,
5H), 8.12 (d, 1 H), 8.35 (m, 1 H). LRMS:m/z  APCI+ 499 [MH]+ 5 Preparation
169 tert-Butyl 3-dimethllaminoazetidine-l-carboxylate  H3C  HA /NCH  H3C \
CH3 3 ....  N O  A mixture of tert-butyl 3-iodoazetidine-1 -carboxylate (EP
1176147, prep 18) (5g,  10 17.6mmol) and dimethylamine (27mL, 33% in
ethanol, 176mmol) was heated to 80C for 28 hours in a sealed vessel. The
cooled mixture was evaporated in  vacuo and the residue pre-adsorbed onto
silica gel. This was then purified by  column chromatography on silica gel
using ethyl acetate:hexane (50:50) as  



eluant to afford the title compound as a yellow oil, 1.07g. 15 'H NMR
(CDCI3, 400MHz) 5: 1.38 (s, 9H), 2.08 (s, 6H), 2.94 (m, 1 H), 3.70 (m,  2H),
3.84 (m, 2H). Preparation 170 20 3-Dimethylaminoazetidine
bis(trifluoroacetate)  H3C  N,CH 2TFA 3  N H  A mixture of the compound from
preparation 169 (760mg, 3.79mmol) and  trifluoroacetic acid (4mL) in
dichloromethane (12mL) was stirred at room  temperature for 1 hour. The
solution was concentrated in vacuo and the residue 25 azeotroped with
toluene and dichloromethane. The product was triturated with WO 2004/096810
PCT/IB2004/001433  -241 ethyl acetate and the resulting solid filtered off
and dried to afford the title  compound, 600mg. 'H NMR (CD3OD, 400MHz) 8:
2.80 (s, 6H), 4.23 (m, 1H), 4.34 (m, 2H), 4.45 (m,  2H). 5 Preparation 171
N-f5-Chloro-3-methyl-1-(2-propoxyethvl)-1
H-pyrazolo[4,3-d]pyrimidin-7-vl1-6- methylpyridin-2-vlamine  H3C '0 HN N CH3
N N _ N CI  H3C 



10 Sodium bis(trimethylsilyl)amide (1.43g, 7.8mmol) was added portionwise to
a  solution of 2-amino-6-methylpyridine (421.7mg, 3.9mmol) in
tetrahydrofuran  (7mL), and the solution then stirred for 10 minutes. A
solution of the chloro  compound from preparation 62 (750mg, 2.6mmol) in
tetrahydrofuran (7mL) was  added dropwise and the reaction stirred at room
temperature for 2 hours. 15 Aqueous saturated ammonium chloride solution was
added dropwise and the  mixture then extracted with dichloromethane. The
organic solution was washed  with water and brine, then dried over magnesium
sulphate and evaporated in  vacuo. The product was recrystallised from
isopropyl acetate to afford the title  compound as an off-white solid. 20 'H
NMR (CDCI3, 400MHz) 6: 0.79 (t, 3H), 1.69 (m, 2H), 2.46 (s, 3H), 2.55 (s,
3H), 3.56 (t, 2H), 3.93 (t, 2H), 4.72 (t, 2H), 6.88 (d, 1 H), 7.64 (m, 1 H),
8.23 (d,  1 H), 9.94 (s, 1 H). LRMS:m/z APCI+ 361 [MH]+ WO 2004/096810
PCT/IB2004/001433  -242 Preparation 172  N-f5-Chloro-3-methyl-1-[2-(2 2
2-trifIuoroethoxv)ethyl]-1 H-pyrazolof4,3- dlpyrim id i n-7-yl)pyrimid
in-4-ylami ne F3C \'o \ I HN N  N N  N\ N CI  H3C 5 Sodium
bis(trimethylsilyl)amide (1.46g, 7.99mmol) was added portionwise to a r
solution of 4-aminopyrimidine (864mg, 8.Ommol) in tetrahydrofuran (1 OmL),
and the solution then stirred for 15 minutes. A solution of the chloro
compound from  preparation 130 (1.178, 4.Ommol) in tetrahydrofuran (1 OmL)
was added  dropwise and the reaction stirred at room temperature for 2
hours. The mixture 



10 was partitioned between ethyl acetate (50mL) and water (1OOmL) and the
layers  separated. The aqueous phase was extracted with ethyl acetate (1
OOmL) and  the combined organic solutions were dried over magnesium sulphate
and  evaporated in vacuo. The crude product was purified by column
chromatography  on silica gel using ethyl acetate as eluant, and the
resulting solid triturated with 15 ether to afford the title compound as a
yellow solid, 1.02g. 1H NMR (CDCI3, 400MHz) 8: 2.50 (s, 3H), 4.00-4.10 (m,
2H), 4.12 (t, 2H), 4.85 (t,  2H), 8.40 (d, 1 H), 8.60 (d, 1 H), 8.85 (s, 1
H). LRMS:m/z APCI+ 410 [MNa]+  Preparation 173 20
3-(Methoxvcarbonyl)-4-nitro-1-f2-(2,2,2,-trifluoroethoxy)ethyl]-1
H-pyrazole-5- carboxylic acid FF\ r O O  O  NN I OH HA NO2  O 0 WO
2004/096810 PCT/IB2004/001433  -243 A solution of diisopropyl
azodicarboxylate (71.9mL, 366mmol) in tetrahydrofuran  (80mL).was added
dropwise to a solutiori.of dimethyl 4-nitropyrazole-3,5- dicarboxylate (60g,
260mmo1) and triphenylphosphine (96.15g, 366mmol) in  tetrahydrofuran
(650mL) with stirring under nitrogen, keeping the reaction 5 temperature
between 0C and 10C by cooling in an ice bath. After the addition  was
complete, the mixture was allowed to warm to room temperature and stirred
for 2 days. The solvent was removed under reduced pressure and the residue
was dissolved in methanol (800mL) and cooled to 0C. A solution of potassium
hydroxide (16.16g, 288mmo1) in methanol (200mL) was added at 0C and the 



10 reaction was allowed to warm to room temperature and stirred for 16
hours. The  solvent was removed in vacuo and the residue was partitioned
between water  (600 mL) and ethyl acetate (600mL). The aqueous layer was
washed with ethyl  acetate (2 x 200mL) and the aqueous phase was acidified
with hydrochloric acid  to pH1. The aqueous solution was extracted with
ethyl acetate (3 x 400mL), and 15 these combined extracts were dried over
sodium sulphate and concentrated in  vacuo to afford the title compound as a
colourless solid, 52.86g, 59%. 'H NMR (CDCI3, 400MHz) 8: 3.77 (q, 2H), 3.93
(s, 3H), 4.00 (t, 2H), 4.84 (t, 2H).  Preparation 174 20
3-Ethyl-4-nitro-l-(2,2,2-trifluoroethoxv)ethylpyrazole-5-carboxamide  F O F
O  F N N NH2  NO2  H3C A solution of diisopropyl azodicarboxylate (53.74g,
266mmol) in tetrahydrofuran  (50mL) was added dropwise to a solution of
3-ethyl-4-nitropyrazole-5- carboxamide (EP 1176142, pg 18) (35.0g, 190mmol),
and triphenylphosphine 25 (69.79g, 266mmol) in tetrahydrofuran (450mL) with
stirring under nitrogen,  keeping the reaction temperature between 0C and
10C by cooling in an ice  bath. After the addition was complete, the mixture
was allowed to stir for 2  hours, then warmed to room temperature. The
solvent was removed in vacuo WO 2004/096810 PCT/1B2004/001433  -244 and the
residue was recrystallised twice from hot isopropanol to afford the title
compound as a colourless solid, 49.06g. 'H NMR (CDCI3, 400MHz) S: 1.25 (t,
3H), 2.92 (q, 2H), 3.78 (q, 2H), 3.98 (t,  2H), 4.56 (t, 2H), 5.95 (br s, 1
H), 7.11 (br s, 1 H). 5 



Preparation 175 Methyl
5-(carbamoyl)-4-nitro-1-(2-(2,2,2,-trifluoroethoxy)ethvll-1 H-pyrazole-3-
carboxvlate  F\ -O F 0  N N NH2  HA ` N02 O 0  1o The acid from preparation
173 (70.0g, 204mmol) was dissolved in a mixture of  dichloromethane (1000mL)
and N,N-dimethylformamide (1 mL) under nitrogen at  20C. Oxalyl chloride
(25mL, 366mmol) was added dropwise with stirring. The  mixture was stirred
for 16 hours then concentrated in vacuo, and the residue  azeotroped with
dichloromethane (3x200mL). The residue was dissolved in 15 tetrahydrofuran
(1000mL), cooled to -78C and 0.88 ammonia (70 ml-) was -ten  added dropwise
keeping the mixture at -78C. After the addition was complete the mixture was
stirred for 1 hour, and then an excess of hydrochloric acid was  added at
-78C (to give pH1). The mixture was allowed to warm to room  temperature and
the solvent was removed in vacuo. The resulting cream 20 coloured solid was
collected by filtration and washed with water (3 x 100mL).  The solid was
triturated with a mixture of diethyl ether and methanol (20:1, 20  mUg) to
give the title compound as a colourless solid, 40.0g. 'H NMR (CDCI3, 400MHz)
S: 3.78 (q, 2H), 3.95 (s, 3H), 3.98 (t, 2H), 4.76 (t, 2H),  5.91 (br s, 1
H), 7.03 (br s, 1 H). 25 WO 2004/096810 PCT/IB2004/001433  -245 Preparation
176  4-Amino-3-ethyl-1-(2,2,2-trifluoroethoxv)ethylpyrazole-5-carboxamide
F\ /"O 



F F ~  jN , NH2  NH2  H3C A solution of the compound from preparation 174
(23.34g, 75mmol) in methanol  5 (400mL) was hydrogenated over 10% palladium
on charcoal (6.0g) at 300kPa  and 50C for 2 hours. Another 2.0 g of catalyst
was added and hydrogenation  continued for another 14 hours. The hot
solution was filtered through Arbocel(r)  and the filter cake was washed
with methanol (4 x 100mL). The filtrate was  concentrated in vacuo and the
residue azeotroped with toluene (100mL) to give 10 the title compound as a
red oil, 19.06g. 'H NMR (CDCI3, 400MHz) S: 1.21 (t, 3H), 2.55 (q, 2H), 3.16
(br s, 2H), 3.79 (q,  2H), 3.99 (t, 2H), 4.61 (t, 2H), Preparation 177 15
Methyl 4-amino-5-carbamoyl-1-f2-(2,2,2,-trifluoroethoxy)ethyll-1
H-pyrazole-3- carboxylate  F O F O  FF O j N/N NH2  HA ` NH2 A solution of
the compound from preparation 175 (40.0g, 118mmol) in methanol  (640mL) was
hydrogenated over 10% palladium on charcoal (10.0g) at 300kPa  20 and 50C
for 3 hours. The hot solution was filtered through Arbocel(r) and the filter
cake was washed with dichloromethane. The filtrate was concentrated in
vacuo to give the title compound as an off-white solid, 34.2g. WO
2004/096810 PCT/1B2004/001433  -246 



'2 NMR (CDCI3, 400MHz) 8: 3.80 (q, 2H), 3.91 (s, 3H), 4.07 (t, 2H), 4.63 (t,
2H),  6.29 (br s, 2H). Preparation 178 5 3-Ethyl-l-(2-(2
2,2-trifluoroethoxy)ethvll-1,4-dihvdropyrazolo[4,3-dlpyrimidine- 5,7-dione
/-O F F O NN I NH law%  N O H  H3C A solution of the compound from
preparation 176 (19.06g, 68.Ommol) in  acetonitrile (150mL) was added
dropwise over 2 hours to a stirred solution of  10 N,N-carbonyl diimidazole
(16.55g, 100mmol) in refluxing acetonitrile (850mL) under nitrogen. The
mixture was heated under refux for 2 hours, cooled and the  solvent was
removed in vacuo. The residue was triturated with water (150 mL),  the
resulting colourless solid was filtered off and washed with water (100mL),
and dried in vacuo at 80C, to afford the title compound, 17.53g. 15 1H NMR
(CDCI3, 400MHz) 8: 1.26 (t, 3H), 2.67 (q, 2H), 3.78 (q, 2H), 4.00 (t, 2H),
77  4.63 (t, 2H), 7.94 (br s, 1 H), 8.43 (br s, 1 H). LRMS:m/z ES- 305
[M-H]" ^  Preparation 179 Methyl 5,7-dioxo-1
-(2-(2,2,2-trifluoroethoxy)ethyll-4,5,6 7-tetrahvdro-1 H- 20
pyrazolof4.3-dlpvrimidine-3-carboxylate  F F\ (-O F O  NN  H O  



H3C~O 0 WO 21104/096810 PCT/IB2004/001433  -247 A solution of the compound
from preparation 177 (21.7g, 70.Ommol) in  acetonitrile (150mL) was added
dropwise'.over 2 hours to a stirred solution of  N,N-carbonyl diimidazole
(17.02g, 105mmol) in refluxing acetonitrile (850mL)  under nitrogen. The
mixture was heated under reflux for 2 hours, cooled and the 5 solvent was
removed in vacuo. The residue was triturated with water (150 mL)  and the
resulting pale grey solid was filtered off, washed with water (3 x 100mL),
and dried in vacuo at 80C, to afford the title compound, 21.26g. 1H NMR
(CDCI3, 400MHz) 8: 3.79 (q, 2H), 3.98 (s, 3H), 4.07 (t, 2H), 4.77 (t, 2H),
7.87 (br s, 1 H), 8.41 (br s, 1 H). LRMS:m/z ES- 335 [M-H]"10 Preparation
180  5,7-Dichloro-3-ethyl-1-12-(2,2,2-trifluoroethoxy)ethyll-1
H-pyrazolo14,3- d1pyrimidine  F0 F 7 CI  jN N N CI H3C  15 Phosphorous
oxychloride (22.8mL, 0.24mo1) was added to a suspension of the  dione from
preparation 178 (5g, 16mmol) and tetraethylammonium chloride  (8.11g,
48mmol) in propionitrile (75mL), and the mixture stirred at 106C for 18
hours. The cooled mixture was concentrated in vacuo and the residue
azeotroped with toluene (2x5OmL). The residual oil was dissolved in ethyl 20
acetate (50mL), washed with water (200mL), dried over magnesium sulphate
and evaporated in vacuo, to afford the title compound, 4.98g. 'H NMR (CDCI3,
400MHz) 8: 1.40 (t, 3H), 3.05 (q, 2H), 3.70 (q, 2H), 4.05 (t, 2H),  4.90 (t,
2H). 



WO 2004/096810 PCT/IB2004/001433  -248 Preparation 181 Methyl 5
7-dichloro-l-f2-(2 2 2 -trifluoroethoxv)ethyll-1 H-pyrazolof4,3- dl pyri m i
d i ne-3-carboxylate F  FL Cl  O j N N  N~ ~+ N Cl  H3Ci` 5 Phosphorous
oxychioride (56mL, 0.60mol) was added to a suspension of the  dione from
preparation 179 (13.5g, 40mmol) and tetraethylammonium chloride  (20.0g,
120mmol) in propionitrile (150mL), and the mixture stirred under ref lux
for 18 hours: The cooled mixture was concentrated in vacuo and the residue
azeotroped with toluene (2x50mL). The residue was partitioned between 10
dichloromethane (500mL) and water (500mL), the layers separated, and the
aqueous extracted with further dichloromethane (500mL). The combined organic
solutions were washed with water (200mL), brine (100mL), dried over
magnesium sulphate and evaporated in vacuo. The crude product was purified
by column chromatography on silica gel using an elution gradient of ethyl 15
acetate:pentane (34:66 to 50:50) to afford the title compound as a white
solid, w  9.4g. 'H NMR (CDCI3, 400MHz) 5: 3.75 (q, 2H), 4.10 (m, 5H), 5.05
(t, 2H).  Preparation 182 20
{5,7-Dichloro-l-f2-(2,2,2-trifluoroethoxv)ethvll-lH-pyrazolof4,3-dlpvrimidin
-3- yl)methanol  F~~O 



F 7 F CI  N N  NX I ; N CI  HO WO 2004/096810 PCT/IB2004/001433  -249
Diisobutylaluminium hydride (33.2mL, 1M in tetrahydrofuran , 33.2mmol) was
added dropwise to a cooled (-78C) solution of the ester from preparation 181
(3.1 g, 8.31 mmol) in tetrahydrofuran (50mL), so as to maintain the
temperature  below -70C. Once addition was complete the reaction was allowed
to warm to 5 -10C and stirred for 1 hour. Tlc analysis showed starting
material remaining, so  the reaction was re-cooled to -78C, additional
diisobutylaluminium hydride  (8.3mL, 1 M in tetrahydrofuran , 8.3mmol) was
added, the reaction warmed again  to -10C and the reaction stirred for a
further 20 minutes. The reaction was  cooled again to -78C, hydrochloric
acid (2M, 30mL) added and the mixture 1o allowed to warm to room temperature
and stirred for 18 hours. The mixture was  diluted with water and extracted
with dichloromethane (2x). The combined  organic solutions were washed with
water and brine, dried over magnesium  sulphate and evaporated in vacuo. The
crude product was purified by column  chromatography on silica gel using an
elution gradient of 15 dichloromethane:methanol (100:0 to 97:3) to afford
the title compound as an  orange oil, 2.22g. 'H NMR (CDCI3, 400MHz) 8: 2.69
(s, 1 H), 3.75 (q, 2H), 4.08 (t, 2H), 4.91 (t, 2H),  5.09 (s, 2H). LRMS:m/z
APCI+ 345 (MH]+ 20 Preparation 183
5-{5-Chloro-3-hydroxymethvl-1-12-(2,2,2-trifluoroethoxv)ethyll-1
H-pvrazolof4.3- dJpyrimidin-7-ylamino}-1-methyl-1 H-pyridin-2-one F\/''O  



F7 HN \ N~ F CH3  N ~N NX I  N Cl  HO A mixture of the dichloro compound
from preparation 182 (500mg, 1.45mmol),  25 the amine from preparation 131
(198mg, 1.6mmol), and N-ethyldiisopropylamine  (530L, 3.Ommol) in
dimethylsulfoxide (5mL), was stirred at room temperature  for 3 hours. The
reaction was poured into water and the mixture acidified by the WO
2004/096810 PCT/IB2004/001433  -250 addition of hydrochloric acid. This
mixture was extracted with dichloromethane  (2x), the combined organic
extracts washed with water (2x), dried over  magnesium sulphate and
evaporated in vacuo. The residual green solid was  pre-adsorbed onto silica
gel, and then purified by column chromatography on 5 silica gel using an
elution gradient of dichloromethane:methanol (98:2 to 90:10)  to afford the
title compound as a cream-white solid, 160mg. 'H NMR (DMSO-d6, 400MHz) S:
3.45 (s, 3H), 3.92 (t, 2H), 4.01 (q, 2H), 4.13 (d,  2H), 4.87 (t, 2H), 5.24
(m, 1 H), 6.46 (d, 1 H), 7.51 (m, 1 H), 7.81 (d, 1 H), 8.81 (s,  1 H).
LRMS:m/z APCI+ 433 [MH]+ 10 Preparation 184 Methyl
5-chloro-7-(6-methvlpyridin-2-ylamino)-1-[2-(2.2.2-trifluoroethoxy)ethyll- 1
H-pvrazolo[4.3-dlpyrimidine-3-carboxylate F F HN N CH3  O j N NN  



N~ I JA Cl  H3~ 15 A mixture of the dichloro compound from preparation 181
(2g, 5.36mmol) and 2- amino-6-methylpyridine (1.74g, 16.1 mmol) in
acetonitrile (15mL) were heated  under reflux for 5 hours. The mixture was
cooled in an ice-bath, and diluted with  10% citric acid solution (12mL) and
this mixture stirred for 15 minutes. The  resulting precipitate was filtered
off, washed with acetonitrile:water solution 20 (50:50, 1 OmL) and dried to
afford the title compound as a pale pink solid, 1.8g.  'H NMR
(DMSO-d6+TFA-d, 400MHz) S: 2.59 (s, 3H), 3.90 (s, 3H), 4.10 (m, 4H),  5.15
(t, 2H), 7.05 (d, 1 H), 7.90 (m, 1 H), 8.02 (d, 1 H). WO 2004/096810
PCT/IB2004/001433  -251 Preparation 185 Methyl
5-chloro-7-(4-methylpvridin-2-vlamino)-1-[2-(2 2,2-trifluoroethoxy)ethyll- 1
H-pyrazolo[4,3-dlpyrimidine-3-carboxylate CH3  FF O HN N  F jN N  N~ N CI
H3C' 0 0  5 The title compound was obtained as a pale yellow solid from the
dichloro  compound from preparation 181, following the procedure described
in  preparation 184. 1H NMR (DMSO-d6+TFAd, 400MHz) S: 2.50 (s, 3H), 3.90 (s,
3H), 4.00-4.10 (m,  



4H), 5.05 (t, 2H), 7.08 (d, 1 H), 7.79 (s, 1 H), 8.25 (d, 1 H). LRMS:m/z
APCI+ 445  10 [MH]+ Preparation 186
f5-Chloro-7-(6-methylpvridin-2-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyll-1
H - pvrazolo[4,3-dlpvrimid i n-3-vl)methanol FYO  F HN N CH3  N N N~ ti N CI
15 HO Diisobutylaluminium hydride (7mL, 1 M in tetrahydrofuran , 7mmol) was
added to  a cooled (-10C) solution of the ester from preparation 184 (1.2g,
2.7mmol) in  tetrahydrofuran (25mL), and the reaction stirred for an hour at
-10C, followed by  1 hour at 0C. Tic analysis showed starting material
remaining, so additional 20 diisobutylaluminium hydride (5.4mL, 1 M in
tetrahydrofuran, 5.4mmol) was added WO 2004/096810 PCTlIB2004/001433  -252
and the reaction stirred at 10C for 10 minutes. The reaction was cooled to
-5C,  hydrochloric acid (1 N, 50mL) added and the mixture poured into
additional  hydrochloric acid (2N, 50mL). This mixture was stirred for 30
minutes, then  extracted with dichloromethane (300mL in total) and
dichloromethane:methanol 5 (95:5 by volume, 3x200mL), and the combined
organic extracts dried over  magnesium sulphate and evaporated in vacuo. The
product was triturated and  sonicated with ether and the resulting solid
dried in vacuo to afford the title  compound as a yellow powder, 760mg. 'H
NMR (CD30D, 400MHz) 8: 2.70 (s, 3H), 3.95 (q, 2H), 4.10 (t, 2H), 4.85 (s,
10 2H), 5.05 (t, 2H), 7.40 (d, 1 H), 7.98 (s, 1 H), 8.30 (m, 1 H).
Preparation 187  {5-Chloro-7-(4-methylpyridin-2-ylamino)-1-f2-(2
2,2-trifluoroethoxv)eth l -1 H- 



pyrazolof4,3-dlpvrimidin-3 yl}methanol CH3  F F//-0 F HN N  N N  N~ N C(  15
HO The title compound was prepared in 92% yield as a pink solid, from the
compound from preparation 185, following a similar procedure to that
described  in preparation 186. 1H NMR (CD3OD, 400MHz) 8: 2.52 (s, 3H), 3.98
(q, 2H), 4.10 (t, 2H), 4.85 (s,  20 2H), 5.00 (t, 2H), 7.19 (d, 1 H), 7.82
(s, 1 H), 8.21 (d, 1 H). WO 2004/096810 PCT/IB2004/001433  -253 Preparation
188  N-15-Chloro-3-chloromethvl-1-[2-(2 2 2-t(fluoroethoxy)ethyll-1
H-pyrazolo[4 3- dlpyrimidi n-7-yI}-6-methylpvridin-2-vlamine FF O ~ F HN N
CH3  N N N N CI  CI 5 Thionyl chloride (0.3mL, 3.84mmol) was added to a
suspension of the alcohol  from preparation 186 (400mg, 0.96mmol) in
dichloromethane (6mL), and the  reaction stirred for 10 minutes. The
reaction mixture was concentrated in vacuo  and the residue azeotroped with
dichloromethane (3x10mL) to afford the title  compound. 10 LRMS:m/z APCI+
435 [MH]' 



Preparation 189
N-(5-Chloro-3-chloromethvl-l-[2-(2.2.2-trifluoroethoxv)ethyll-1
H-pyrazolo[4.3- dlpyrimidin-7 yl}-4-methylpyridin-2-vlamine CH3  F F O HN N
F N N  N N CI  15 Cl The title compound was obtained from the alcohol from
preparation 187,  following the procedure described in preparation 188.
LRMS:m/z APCI+ 435 [MH]+ WO 20011046810 PCT/182004/001433  -254 Preparation
190 5-{5-Chloro-3-chloromethyl-l -[2-(2 2,2-trifluoroethoxv)ethyll-1
H-pyrazolo[4,3- dlpyrimidin-7-vlamino}-1-methyl-1 H-pyridin-2-one F  F O  F
l"' N~CH3  N N NX N CI  CI 5 The title compound was obtained as an off-white
solid, from the alcohol from  preparation 183, following the procedure
described in preparation 188.  



LRMS:m/z APCI+ 451 [MH]+ Preparation 191 10
N-{5-Chloro-3-methoxymethyl-1-[2-(2,2,2-trifluoroethoxy)ethyll-1
H-pyrazolo[4,3- dd pyrimidin-7-yl}-6-methylpyridin-2-ylamine FF O HN N CH3
F N N  N~ H3C, N CI  0 A mixture of the chloride from preparation 188
(100mg, 0.23mmol), sodium  methoxide (25-30% solution in methanol, 0.2mL,
0.91 mmol) and sodium iodide  15 (10mg) in tetrahydrofuran (1 mL) was
stirred at room temperature for 30 minutes. The mixture was diluted with 10%
citric acid solution, and extracted with  dichloromethane (3x100mL). The
combined organic extracts were dried over  magnesium sulphate, and
evaporated in vacuo. The crude product was purified  by column
chromatography on silica gel using dichloromethane:methanol (99:1)  20 as
eluant to afford the title compound. LRMS:m/z APCI+ 431 [MH]+ WO 2004/096810
PCT/IB2004/001433  -255 Preparations 192 to 195 The following compounds were
prepared from the appropriate dichloro  compounds of preparations 188-190,
following the procedure described in  preparation 191. 5 F ( HNC  F 



N N  N CI  R5 Prep R R5 Data 'H NMR (CD3OD, 400MHz) 3: 1.20 (t,  CH3 3H),
2.40-2.60 (m, 3H), 3.65 (q, 2H),  192 CH3CH2OCH2 3.90-4.18 (m, 4H), 4.80 (s,
2H), 4.90,   5.10 (mx2, 2H), 7.05 (m, 1 H), 7.80  (m, 1 H), 8.30 (m, 1 H).
LRMS:m/z  APCI+ 445 [MH]+ CH3  193a CH30CH2- LRMS:m/z ES+ 431.2 [MH]+  N CH3
'H NMR (CD3OD, 400MHz) 6: 1.20 (t,  3H), 2.42 (s, 3H), 3.65 (q, 2H), 4.0
194 CH3CH2OCH2- (m, 211), 4.15 (t, 2H), 4.78 (m, 2H), N 4.90, 5.10 (mx2,
2H), 6.90-8.30 (m,  3H). LRMS:m/z APCI+ 445 [MH]+ H NMR (CDCI3, 400MHz) 6:
3.51 (s,  NH3 0 3H), 3.58 (s, 3H), 3.91 (q, 2H), 4.18  195b CH30CH2- (t,
2H), 4.77-4.80 (m, 4H), 6.59 (d, 1 H), 7.31 (m, 1 H), 7.93 (s, 1 H), 8.09
(d, 1 H). LRMS:m/z APCI+ 447 [MH]+ WO 2004/096810 PCT/1B2004/001433  -256
a-product was isolated by trituration/sonication with ether, and not
purified by  column chromatography. b-the reaction was performed with
methanol as the solvent, for 18 hours in the  absence of catalytic Nal. 



5 Preparation 196  N-f5-Chloro-l-(2-ethoxyethvt)-3-ethoxymethyl-1
H-pyrazolof4,3-dlpyrimidin-7-vll- 6-methvlpyridin-2-vlamine  H CSC 3 HN N
CH3  N N N~  H3C--\ O N CI 10 Sodium ethoxide (1.15mL, 21% wt/vol in
ethanol, 5.25mmol) was added to a  solution of the compound from preparation
158 (500mg, 1.31 mmol) in ethanol  (50mL), and the reaction stirred at room
temperature for 18 hours. Saturated  ammonium chloride (5OmL) was added and
the ethanol removed in vacuo. The  aqueous residue was diluted with water
(10mL) and extracted with ethyl acetate 15 (70mL). The organic solution was
dried over magnesium sulphate and  concentrated in vacuo to afford the title
compound, 420mg. 'H NMR (CDCI3, 400MHz) 8: 1.16 (t, 3H), 1.22 (t, 3H), 2.49
(s, 3H), 3.65 (q, 4H),  3.95 (t, 2H), 4.78 (s, 2H), 4.85 (m, 2H), 7.02 (d, 1
H), 7.75 (m, 1 H), 8.29 (d, 1 H).  LRMS:m/z APCI+ 391 [MH]' 20 WO
2004/09681(1 PCT/IB2004/001433  -257 Preparation 197 N-{5-Chloro-3-methyl-l
-r2-(2,2,2-trifluoroethoxv)ethyll-1 H-pvrazolo[4 3- dlpyrimidi
n-7-yl}-6-methylpyrimidin-4-ylamine CH3  N  F HN N F N~  



iN ICI  N H3C 5 Sodium bis(trimethylsilyl)amide (917mg, 15mmol) was added to
a suspension of  the amine from preparation 133 (300mg, 2.25mmol) in
tetrahydrofuran (30mL),  with ice cooling. The mixture was stirred for 10
minutes, then the compound from  preparation 130 (822mg, 2.5mmol) was added
and the reaction stirred for an  hour at 0C. 10% Citric acid solution (5mL)
was added and the mixture 10 concentrated in vacuo. The residue was
partitioned between ethyl acetate  (150mL) and water (100mL), the layers
separated, the organic phase dried over  magnesium sulphate and evaporated
in vacuo to give the title compound as a  pale yellow solid, 968mg. 'H NMR
(DMSO-ds+TFA-d, 400MHz) 5: 2.48 (s, 3H), 2.57 (s, 3H), 3.84-3.94 (m,  15
4H), 4.73 (t, 2H), 7.85 (s, i H), 9.08 (s, 1 H). LRMS:m/z APCI+ 402 [MH]+
Preparation 198 N-{5-Chloro-3-methyl-l -[2-(2,2,2-trifluoroethoxy)ethyll-1
H-pyrazolo[4,3- 20 dlpyrimidin-7-vl}-2-methylpyrimidin-4-ylamine  F~O r-11
Y-" F F HN N CH3  N N N N Cl  H3C WO 2004/096810 PCT/IB2004/001433  -258 The
title compound was obtained in 98% yield as an off-white solid from the
compound from preparation 130 and 4-amino-2-methylpyrimidine (J. Het. Chem.
14; 1413; 197), following the procedure described in preparation 197. 1H NMR
(DMSO-d6+TFA-d, 400MHz) 8: 2.50 (s, 3H), 2.64 (s, 3H), 3.85-3.90 (m,  



5 4H), 4.78 (t, 2H), 7.90 (d, 1 H), 8.78 (d, 1 H). LRMS:m/z APCI+ 402 [MH]+
Preparation 199 N-{5-Chloro-3-ethyl-l-f2-(2,2,2-trifluoroethoxylethvll-1
H-pyrazolof4,3-dlpyrimidin- 7-vl}-2-methylpyrimidi n-4-vlamine N  F O r__I
'i~ F < HN N CH3  F N N N10 H3C  A solution of sodium
bis(trimethylsilyl)amide (740mg, 4.06mmol) in  tetrahydrofuran (l OmL) was
added dropwise to a suspension of 4-amino-2- methylpyrimidine (J. Het. Chem.
14; 1413; 197), (445mg, 4.06mmol) in  tetrahydrofuran (l OmL), with ice
cooling. The mixture was stirred for 15 minutes, 15 then a solution of the
compound from preparation 180 (700mg, 2.04mmol) in  tetrahydrofuran (1 OmL)
was added and the reaction stirred for an hour at room  temperature. The
mixture was partitioned between 10% citric acid solution  (100mL) and ethyl
acetate (100mL) and the layers separated. The organic phase  was washed with
water (100mL) and brine (100mL), then dried over magnesium 20 sulphate and
evaporated in vacuo to give the title compound as a yellow solid,  880mg. 1H
NMR (CD3OD, 400MHz) 8:1.37 (t, 3H), 2.60 is, 3H), 2.96 (q, 2H), 4.06 (q,
2H), 4.13 (t, 2H), 4.86 (m, 2H), 8.20 (m, 1 H), 8.55 (m, 1 H). LRMS:m/z
APCI- 414 [M-H] 25 WO 2004/096810 PCT/IB2004/001433  -259 Preparation 200
N-{5-Chloro-3-ethyl-1-f2-(2 2 2-trifluoroethoxy)ethvll-1 H-pyrazolof4
3-dlpyrimidin- 



7-vl}-6-methyl pyrim idi n-4-ylam ine CH3  / N  Fc F F HN N  N N  N N CI  H
3 C 5 The title compound was obtained as a pale yellow solid from the
compounds  from preparation 133 and 180, following the procedure described
in preparation  199. 'H NMR (CD3OD, 400MHz) 8: 1.27 (t, 3H), 2.45 (s, 3H),
2.85 (q, 2H), 3.94 (q,  2H), 4.01 (t, 2H), 4.86 (m, 2H), 8.18 (m, 1 H), 8.61
(m, 1 H). LRMS:m/z APCI- 10 414 [M-H] Preparation 201 N-{5-Chloro-3-ethvl-l
-[2-(2,2,2-trifluoroethoxy)ethyll-1 H-pyrazolof4,3-dlpyrimidin-
7-yl}pyridazi n-4-vlam ine F-O N  HN \ N  F F jN 'N N 15 H3C The title
compound was obtained in 64% yield from the compound from  preparation 180
and 4-aminopyridazine (J. Het. Chem. 19; 1285; 1982),  following a similar
procedure to that described in preparation 199, except, the  compound was
purified by column chromatography on silica gel using 20
dichloromethane:methanol (90:10) as eluant. WO 2004/096810 PCT/182004/001433
-260 'H NMR (CD30D, 400MHz) S: 1.37 (t, 3H), 2.96 (q, 2H), 3.96 (q, 2H),
4.06 (t,  



2H), 4.95 (t, 2H), 8.31 (m, 1 H), 9.01 (m, 1 H), 9.42 (m, 1 H). LRMS:m/z
APCI+  403 [MH]+ 5 Preparation 202 N45-Chloro-3-ethyl-l -[2-(2 2
2-trifluoroethoxv)ethyll-1 H-pyrazolo[4,3-dlpyrimidin- 7-yl}pyrimid i
n-4-ylam ine F O CJ" J  F~ HN N JNACI H3C  A solution of sodium
bis(trimethylsilyl)amide (1.07g, 5.82mmol) in 10 tetrahydrofuran (10mL) was
added to a solution of 4-aminopyrimidine (550mg,  5.82mmol) in
tetrahydrofuran (10mL) with ice cooling. The solution was stirred  for 15
minutes, then a solution of the compound from preparation 180 (1 g, 2.91
mmol) in tetrahydrofuran (1 OmL) was added and the reaction stirred at room
temperature for 18 hours. The reaction was diluted with ethyl acetate
(100mL)  15 and washed with water. The aqueous solution was extracted with
ethyl acetate (100mL) and the combined organic solutions dried over
magnesium sulphate  and evaporated in vacuo. The residue was purified by
column chromatography  on silica gel using ethyl acetate as eluant to afford
the title compound as a  yellow solid, 770mg. 20 'H NMR (CDCI3, 400MHz) S:
1.40 (t, 3H), 3.00 (q, 2H), 4.05 (q, 2H), 4.20 (t, 2H),  4.80 (t, 2H), 8.40
(m, 1 H), 8.70 (dd, 1 H), 8.90 (s, 1 H), 9.55 (br s, 1 H). LRMS:m/z  APCI+
403 [MH]+ WO 2004/096810 PCT/IB2004/001433  -261 Preparation 203 Ethyl 14
3-methyl-7-(4-methylpyridin-2-vlamino)-1-12422.2-trifluoroethoxy)ethyll- 1
H-pyrazolo[4,3-olpyrimidin-5-yl}piperidine-4-carboxylate CH3  F F F F HN N  



N N N\ ~  N N  1-13C O~CH3  0 5 2-Amino-4-methylpyridine (162mg, 1.5mmol)
was added to a solution of the  dichloro compound from preparation 130
(165mg, 0.5mmol) in dimethylsultoxide  (2mL) and the reaction stirred at 80C
for 5 hours. Ethyl isonipecotate (308L,  2mmol) was added, and the reaction
stirred for a further 8 hours at 120C. The  cooled mixture was partitioned
between dichloromethane (100mL) and 0.5M 10 citric acid solution (100mL),
and the layers separated. The organic layer was  washed with water (100mL),
dried over magnesium sulphate and evaporated in  vacuo. The crude product
was purified by column chromatography on silica gel  using an elution
gradient of dichloromethane:methanol (100:0 to 98:2) to give the  title
compound as a yellow gum, 200mg. 15 'H NMR (CD3OD, 400MHz) 5: 1.25 (t, 3H),
1.70 (m, 2H), 1.95 (m, 2H), 2.38 (s,  3H), 2.40 (s, 3H), 2.62 (m, 1H), 3.10
(m, 2H), 4.00 (q, 2H), 4.06 (t, 2H), 4.12 (q,  2H), 4.60 (m, 2H), 4.71 (m,
2H), 6.93 (d, 1 H), 8.14 (d, 1 H), 8.20 (m, 1 H).  LRMS:m/z APCI+ 522 [MH]+
20 Assay  The compounds of the invention are inhibitors of cyclic guanylate
monophosphate (cGMP)-specific phosphodiesterase type 5 (PDE-5 inhibitors).
25 Preferred compounds suitable for use in accordance with the present
invention WO 2004/096510 PCT/1B2004/001433  -262 are potent and selective
PDE-5 inhibitors. In vitro PDE inhibitory activities  against cyclic
guanosine 3',5'-monophosphate (cGMP) and cyclic adenosine  



3',5'-monophosphate (cAMP) phosphodiesterases can be determined by
measurement of their IC50 values (the concentration of compound required for
5 50% inhibition of enzyme activity). The required PDE enzymes can be
isolated from a variety of sources, including  human corpus cavernosum,
human and rabbit platelets, human cardiac  ventricle, human skeletal muscle
and bovine retina, essentially by a modification 10 of the method of
Thompson, WJ et al.; Biochemistry 18(23), 5228-5237, 1979, ..y  as described
by Ballard SA et al.; J. Urology 159(6), 2164-2171, 1998. In particular,
cGMP-specific PDE-5 and cGMP-inhibited cAMP PDE-3 can be  obtained from
human corpus cavernosum tissue, human platelets or rabbit  platelets;
cGMP-stimulated PDE-2 was obtained from human corpus 15 cavernosum;
calcium/calmodulin (Ca/CAM)-dependent PDE-1 from human  cardiac ventricle;
cAMP-specific PDE-4 from human skeletal muscle; and  photoreceptor PDE-6
from bovine retina. Phosphodiesterases 7-11 can be  generated from full
length human recombinant clones transfected into SF9 cells. 20 Assays can be
performed either using a modification of the "batch" method of  Thompson WJ
and Appleman MM; Biochemistry 10(2),311-316,1971, -~*  essentially as
described by Ballard SA et al.; J. Urology 159(6), 2164-2171, 1998, or using
a scintillation proximity assay for the direct detection of [3H]- labelled
AMP/GMP using a modification of the protocol described by Amersham  25 plc
under product code TRKQ7090/7100. In summary, for the scintillation
proximity assay the effect of PDE inhibitors was investigated by assaying a
fixed  amount of enzyme in the presence of varying inhibitor concentrations
and low  substrate, (cGMP or cAMP in a 3:1 ratio unlabelled to [3H]-labeled
at a  concentration of -1/3 Km or less) such that IC5o - K. The final assay
volume 30 was made up to 100L with assay buffer [20mM Tris-HCI pH 7.4, 5mM
MgCl2,  1 mg/mL bovine serum albumin]. Reactions were initiated with enzyme,
incubated for 30-60min at 30C to give <30% substrate turnover and terminated
with 50L yttrium silicate SPA beads (containing 3mM of the respective 



WO 2004/096810 PCT/IB2004/001433  -263 unlabelled cyclic nucleotide for PDEs
9 and 11). Plates were re-sealed and  shaken for 20min, after which the
beads were allowed to settle for 30min in the  dark and then counted on a
TopCount plate reader (Packard, Meriden, CT)  Radioactivity units were
converted to % activity of an uninhibited control (100%), 5 plotted against
inhibitor concentration and inhibitor IC50 values obtained using  the `Fit
Curve' Microsoft Excel extension. All compounds of the invention have an
activity against PDE-5 of less than  10,000nM. IC50 values for
representative preferred compounds are listed in the  10 table below.
Example IC5o (nM) Example IC50 (nM)  2 0.50 211 2.7  11 0.31 224 0.2  15
0.11 247 0.47  20 0.64 248 0.30  23 0.47 249 0.16  91 22.6 250 2.37  138
0.33 251 0.25  141 0.15 252 2.81  161 0.5 253 1.20  162 0.24 255 1.43  181
0.41 256 3.89  184 2.94 258 1.99  185 1.32 261 0.57  191 2.4 262 0.93  193
1.01 263 0.27 -264- We claim 1. A compound of formula (I) 



R' R2  l~ N~ N  R6~ N  N N'R3 RS R4 (()  wherein R1 is a cyclic group
selected from RA, R", Rc and R, each of which is optionally substituted with
one or more R7 groups; R2 is hydrogen or C1-CZ alkyl; R3 and R4 are each
independently C,-Ca alkyl, C2-Ca alkenyl, C2-C8 alkynyl or C9-C10
cycloalkyl,  each of which is optionally substituted with one or more Ra
groups, or RE, which is optionally  substituted with one or more R9 groups,
or hydrogen; or -NR3R4 forms RF, which is optionally substituted with one or
more R10 groups; R5 is C1-C6 alkyl, C1-Ca haloalkyl, C2-C6 alkenyl, C2-C6
alkynyl or C3-C7 cycloalkyl, each of which  is optionally substituted by one
or more groups selected from hydroxy, C1-Ca alkoxy, C1-Ca  haloalkoxy, C3-C7
cycloalkyl and C3-07 cycloalkoxy, or hydrogen; R6, which may be attached at
N1 or N2, is RBA; Ra" is C1-C6 alkyl, C1-Ca haloalkyl, C2-C8 alkenyl or
C2-C3 allcynyl, each of which is optionally  substituted by C1-Ce alkoxy,
(C3-C6 cycloalkyl)C,-C6 alkoxy, C1-Ca haloalkoxy or a cyclic group  selected
from R', RK, RL and RM, or R6A is RN, C3-C7 cycloalkyl or C3-C7
halocycloalkyl, each of  which is optionally substituted by C,-Ca alkoxy or
C1-C6 haloalkoxy; -265- R' is halo, C,-C6 alkyl, C,-C6 haloalkyl, CZ-C6
alkenyl, CZ-C6 alkynyl, C3-Cm cycloalkyl, C3-C1  halocycloalkyl, oxo,
phenyl, OR12, OC(O)R12, NO2, NR12R13, NR12C(O)R13, NR12CO2R",  C(O)R12,
C02R12, CONR12Rj3 or CN; R9 is halo, phenyl, C1-C6 alkoxyphenyl, ORi2,
OC(O)R12, NO;., NRi2R'3, NR12C(O)R'3,  NR12C02R14, C(O)R'2, C02R'2,
CONR'2R'3, CN, C3-Cs cycloalkyl, Ro or R", the last two of which  are
optionally substituted with one or more R9 groups; R9 is C1-C6 alkyl, C1-Cs
haloalkyl or C02R12; 



Rj0 is halo, C3-C,0 cycloalkyl, C3-C10 halocycloalkyl, phenyl, OR72,
OC(O)R72, NO2, NR12R13,  NR12C(O)R73, NR72COZR'6, C(O)R'2, C02R19,
CONR72R13, CN, oxo, C,-C6 alkyl or C1-CB  haloalkyl, the last two of which
are optionally substituted by R"; R11 is OH, phenyl, NR12 Rt3 or NR12C02R1;
R'2 and R,3 are each independently hydrogen, C, C6 alkyl or C,-C6 haloalkyl;
R'4 is C,.C6 alkyl or C1-C6 haloalkyl; RA and RJ are each independently a
C3-C0  cycloalkyl or C3-C, cycloalkenyl group, each of which  may be either
monocyolic or, when there are an appropriate number of ring atoms,
polycyclic and  which may be fused to either (a) a monocyclic aromatic ring
selected from a benzene ring and a 5- or  6-membered heteroaromatic ring
containing up to three heteroatoms selected from nitrogen,  oxygen and
sulphur, or (b) a 5-, 6- or 7-membered heteroalicyclic ring containing up to
three heteroatoms  selected from nitrogen, oxygen and sulphur; RB and RK are
each independently a phenyl or naphthyl group, each of which may be fused to
(a) a C6-C7 cycloalkyl or C5-C7 cycloalkenyl ring, (b) a 5-, 6- or
7-membered heteroalicyclic ring containing up to three heteroatoms  selected
from nitrogen, oxygen and sulphur, or (c) a 5- or 6-membered heteroaromatic
ring containing up to three heteroatoms  selected from nitrogen, oxygen and
sulphur; -266- R, R` and AN are each independently a monocyclic or, when
there are an appropriate number of  ring atoms, polycyclic saturated or
partly unsaturated ring system containing between 3 and 10  ring atoms, of
which at least one is a heteroatom selected from nitrogen, oxygen and
sulphur,  which ring may be fused to a CS-C7 cycloalkyl or C5-C7
cycloalkenyl group or a monocyclic  aromatic ring selected from a benzene
ring and a 5- or 6-membered heteroaromatic ring  containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur; R and Am are each
independently a 5- or 6-membered heteroaromatic ring containing up to  three
heteroatoms independently selected from nitrogen, oxygen and sulphur, which
ring may  further be fused to 



(a) a second 5- or6-membered heteroaromatic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur; (b) C5-C7 cycloalkyl
or C5-C7 cycloalkenyl ring; (c) a 5-, 6- or 7-membered heteroalicyclic ring
containing up to three heteroatoms  selected from nitrogen, oxygen and
sulphur; or (d) a benzene ring; RE, RF and RG are each independently a
monocyclic or, when there are an appropriate number of  ring atoms,
polycyclic saturated ring system containing between 3 and 10 ring atoms, of
which at  least one is a heteroatom selected from nitrogen, oxygen and
sulphur; and  R" is a 5- or 6-membered heteroaromatic ring containing up to
three heteroatoms independently  selected from nitrogen, oxygen and sulphur;
a tautomer thereof or a pharmaceutically acceptable salt, solvate or
polymorph of said compound  or tautomer. 2. A compound according to claim 1
wherein RS" is CI -C, alkyl or CI-C4 haloalkyl, each of  which is optionally
substituted by C1-C4 alkoxy, C1-C4 haloalkoxy, (CrCs cycloalkyl)methoxy,
cyclopropyl, cyclobutyl, tetrahydrofuranyl, tatrahydropyranyl or pyridinyl,
or RS" is  tetrahydropyranyl. 3. A compound according to either claim 1 or
claim 2 wherein R' is R, which is optionally  substituted with one or more
R7 groups. - 267  4. A compound according to claim 3 wherein R is a
5-membered heteroaromatic ring  containing a heteroatom selected from
nitrogen, oxygen and sulphur and optionally up to two  further nitrogen
atoms in the ring, or a 6-membered heteroaromatic ring including 1, 2 or 3
nitrogen atoms, wherein R is optionally substituted with one or more R1
groups. 5. A compound according to claim 4 wherein R is pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl,  oxadiazolyl, pyridyl, pyridazinyl,
pyrimidyl or pyrazinyl, wherein R is optionally substituted with  one or
more R7 groups. 6. A compound according to any one of claims 1 to 5 wherein
R7 is fluoro, methyl, ethyl,  hydroxy, methoxy, propoxy, trifluoromethyl,
oxo or-C(O)NHCH3. 



7. A compound according to any one of claims 1 to 6 wherein R2 is hydrogen.
8. A compound according to any one of claims 1 to 7 wherein R3 is hydrogen.
C1-C5 alkyl,  which is optionally substituted with one or more R groups, or
RE, which is optionally substituted  with one or more R9 groups; and wherein
RE is a monocyclic or, when there are an appropriate  number of ring atoms,
polycyclic saturated ring system containing between 3 and 7 ring atoms, of
which at least one is a heteroatom selected from nitrogen, oxygen and
sulphur. 9. A compound according to any one of claims 1 to 8 wherein R" is
hydrogen, methyl or  ethyl. 10. A compound according to any one of claims 1
to 7 wherein -NR3R4 forms RF, which is  optionally substituted with one or
more Rt0 groups and RF is a monocyclic or, when there are an  appropriate
number of ring atoms, polycyclic saturated ring system containing between 3
and 10  ring atoms containing one or two nitrogen atoms and optionally one
other atom selected from  oxygen and sulphur. 11. A compound according to
any one of claims 1 to 10 wherein P5 is methyl, ethyl or propyl,  each of
which is optionally substituted by hydroxy, methoxy or ethoxy. 12. A
compound according to any one of claims 1 to 11 wherein R5 is attached at N'
of the  pyrazolo[4,3-d]pyrimidine ring system. 13. A compound according to
any one of claims 1 to 12 wherein ROA is methyl, ethyl, isopropyl,
isobutyl, methoxyethyl, methoxypropyl, ethoxyethyl, ethoxypropyl,
n-propoxyethyl, -268- isopropoxyethyl, 2,2,2-trifluoroethyl,
2,2,2-trifluoroethoxyethyl, tetrahydrofuranylmethyl,  tetrahydropyranylm
ethyl, tetrahydropyranyl or pyridinylmothyl. 14. A compound according to
claim 1 selected from:
1-(2-ethoxyethyl)-3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-N-pyrimidin-4-yl-
1 H-pyrazolo[4,3- d]pyrimidin-7-amine, 1 -(2-ethoxyethyl)-3-ethyl-5-[(3
R)-3-methylpiperazin-1-yl]-N-pyrimidin-4-yl-1 H-pyrazolo[4,3-
d]pyrimidin-7-amine, 1-(2-ethoxyethyl)-3-ethyl-NS-methyl-NS-(1-m
ethylpiperidin-4-yl)-N"-pyrimidin-4-y1-1 H-pyrazolo[4,3-
d]pyrimidine-5,7-diamine,
3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-1-(2-n-propoxyethyp-N-pyrimidin-4-y
1-1 H-pyrazolo[4,3- 



d]pyrimidin-7-amine,
5-[(2R,5S)-2,5-dimethylpiperazin-1-yl]-1-(2-ethoxyethyl)-3-methyl-N-pyrimidi
n-4-y1-1 H- pyrazolo[4,3-d] pyrimidin-7-amine,
5-[(2R,5S)-2,5-dimethylpiperazin-1-yl]-1-(2-ethoxyethyl)-3-ethyl-N-pyrimidin
-4-yl-1 H-pyrazolo[4,3- d]pyrim idin-7-amine, 1-(2-ethoxyethyl)-N5,3dim
ethyl- N7-(4-methylpyridin-2-yl)-W. N7-(4-methylpyridin-idin-3-yl]-1 H-
pyrazolo[4,3-d]pyrimidine-5, 7-diamine,
1-(2-ethoxyethyl)-3-ethyl-N5-methyl-N7-(4-methylpyridin-2-yl)-N5-[(3S)-1-met
hylpyrrolidin-3-yl]-1 H- pyrazolo[4,3-d]pyri midine-5,7-diam ine,
1-(2-ethoxyethyl)-3-(methoxymethyl)-5-[(3R)-3-methylpiperazin-1-yl]-N-(4-met
hylpyridin-2-yl)-1 H- pyrazolo[4,3-d]pyrimidin-7-amine,
1-(2-ethoxyethyl)-3-(methoxymethyl)-N5,
N5-dimethyl-N7-(4-methylpyridin-2-yl)-1 H-pyrazolo[4,3- d)pyrim idi
ne-5,7-diamine,
{1-(2-ethoxyethyl)-5-[N-ethyl-Nmethylamino]-7-[(4-methylpyridin-2-yl)amino)-
1 H-pyrazolo[4,3- 4pyrimidin-3-yl}methanol, - 269 -
1-(2-isopropoxyethyl)-3-methyl-5-[(3R)-3-methylpiperazin-1-yi)-N-pyrimidin-4
-y1-1 H-pyrazolo[4,3- d]pyrimidin-7-am ine,
1-(Z-ethoxyethyl)-N,3-dimethyl-W-[(3S)-1-methylpyrrolidin-3-yl]-N'-pyrimidin
-4-y1-1 H- pyrazolo[4,3-d]pyrim idine-5,7-diamine,
1-(2-ethoxyethyl)-3-ethyl-NS-methyl-N7-(5-methylpyridin-2-yl)
-NS-[(3S)-1-methylpyrrolidin-3-yl]-1 H-
pyrazolo[4,3-d]pyrimidine-5,7-diamine,
1-methyl-5-[(3R)-3-methylpiperazin-1-yl]-3-propyl-N-pyrimidin-4-y1-1
H-pyrazolo[4,3-d]pyrimidin-7- amine, N-[5-((1 R,
4R)-2,5-diazabicyclo[2.2.1]hept-2-yl)-1-(2-ethoxyethyl)-3-ethyl-1
H-pyrazolo[4,3- d]pyrimidin-7-yl]-4-methylpyridin-2-ylamine, N-15-((1 S,
4S)-2,5-diazabicyclo(2.2.1 ]hept-2-yl)-1-(2-ethoxyethyl)-3-ethyl-1
H-pyrazolo[4,3- d]pyrimidin-7-yl]-4-methyl pyrid in-2-ylamine,
N-(1-(2-ethoxyethyl)-3-methoxymethyl-5-[(3R)-3-methylpiperazin-1-yl]-1
H-pyrazolo(4,3- rpyrimidin-7-yl)-6-methylpyridin-2-ylamine, 



N-(3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethy
l]-1 H-pyrazolo[4,3- d]pyrimidin-7-yl}pyrimidin-4-ylamine,
N-(5-(3,8-diazabicyclo[3.2.1
]oct-3-yl)-3-methyl-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H-pyrazolo[4,3-
d]pyrimidin-7-yl}-6-methylpyridin-2-ylamine,
N-(3-ethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H-pyrazolo[4,3- d]pyrimidin-7-yl}pyrimidin-4-ylamine,
N-(3-methyl-5-(piperazin-1-yl)-1-[2-(2,2,2-trifluoroethoxy) eth yl]-1
H-pyrazolo(4,3-d]pyrimidin-7-yI)- 6-methylpyridin-2-ylamine,
1-{3-methyl-7-(6-methylpy(midin-4-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H-pyrazolo[4,3- d]pyrimidin-5-yl}piperidine-4-carboxylic acid. - 270 -
N-{3-ethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H-pyrazolo[4,3- d]pyrim idin-7-yl }pyridazin-4-ylamine,
N-{3-ethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl
]-1 H-pyrazolo[4,3- d]pyrimidin-7-yl}-2-methylpyrim id in-4-ylamine,
3-ethyl-NS-methyl-W-(1-methylpiperidin-4-yl)-N'
(6-methylpyrimidin-4-yl)-1-[2-(2,2,2- trifluoroethoxy)ethyl]-1
H-pyrazolo[4,3-d]pyrimidine-5,7-diamine, N-{3-methoxymethyl-5-[(3
R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H -
pyrazolo[4,3-d]pyri midin-7-yl }-6-methylpyridin-2-ylamine,
N-{3-ethoxymethyl-5-[(3R)-3-methylpiperazin-1-yi]-1-[2-(2,2,2-trifluoroethox
y)ethyl]-1 H - pyrazolo[4,3-d]pyrim id in-7-yl}-6-methyl pyridin-2-ylamine,
N-(3-methoxymethyl-5-[(3R)-3-methylpiperazin-l
-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H- pyrazolo[4,3-o]pyrimid
in-7-yl)-4-methylpyridin-2-ylamine,
1-{3-methyl-7-(4-methylpyridin-2-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyl]
-1 H-pyrazolo[4,3- d]pyrimidin-S-yl}piperidine-4-carboxylic acid,
N-{3-ethoxymethyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethox
y)ethyl]-1 H - pyrazolo[4,3-d]pyrimidin-7-yl}-4-methylpyridi n-2-ylam ine, 1
-(3-ethyl-7-(6-methylpyrim id i n-4-ylam ino)-1-[2-(2,2,2-trifluor oethoxy)
ethyl]-1 H-pyrazolo[4,3- d]pyrimidin-5-yl}piperidine-4-carboxylic acid, and
3,N5-dimethyl-N5-(1-methylpiperidin-4-yl)-N7-(6-methylpyrim
din-4-yl)-1-[2-(2,2,2- 



trifluoroethoxy) ethyl]-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine and
tautomers thereof and pharmaceutically acceptable salts, solvates and
polymorphs of said  compound or tautomer. 15. A pharmaceutical composition
comprising a compound of formula (I) as claimed in any one of  claims 1 to
14, or pharmaceutically acceptable salts, solvates or polymorphs thereof,
and a  pharmaceutically acceptable diluent or carrier. -271  16. A compound
of formula (I) as claimed in any one of claims 1 to 14, or a
pharmaceutically  acceptable salt, solvate or polymorph thereof, for use as
a medicament. 17. Use of a compound of formula (I) as claimed in any one of
claims 1 to 14, or a  pharmaceutically acceptable salt, solvate or polymorph
thereof, in the preparation of a  medicament for the treatment of a disorder
or condition where inhibition of PDE-5 is known, or  can be shown, to
produce a beneficial effect. 18. A pharmaceutical composition comprising a
compound of formula (I) as claimed in any one of  claims 1 to 14, or
pharmaceutically acceptable salts, solvates or polymorphs thereof, and a
second pharmaceutically active agent selected from aspirin, angiotensin II
receptor antagonists  (such as losartan, candesartan, telmisartan,
valsartan, irbesartan and eprosartan), calcium  channel blockers (such as
amlodipine), beta-blockers (i.e. beta-adrenergic receptor antagonists  such
as sotalol, propranolol, timolol, atenolol, carvedilol and metoprolol),
CI1027, CCRS receptor  antagonists, imidazolines, soluble guanylate cyclase
activators, diuretics (such as  hydrochlorothiazide, torsemide,
chlorothiazide, chlorthalidone and amiloride), alpha adrenergic  antagonists
(such as doxazosin), ACE (angiotensin converting enzyme) inhibitors (such as
quinapril, enalapril, ramipril and lisinopril), aldosterone receptor
antagonists (such as eplerenone  and spironolactone), neutral endopeptidase
inhibitors, antidiabetic agents (such as insulin,  sulfonylureas (such as
glyburide, glipizide and glimepiride), glitazones (such as rosiglitazone and
pioglitazone) and metformin), cholesterol lowering agents (such as
atorvastatin, pravastatin,  lovastatin, simvastatin, clofibrate and
rosuvastatin), and alpha-2-delta ligands (such as  gabapentin, pregabalin,
[(1R,5R,6S)-6-(aminomethyl)bicyclo[3.2.0)hept-6-yl]acetic acid, 3-(1-
(aminomethyl)cyclohexylmethyi)-4H-[1,2,4]oxadiazol-5-one, C-[1-(1
H-tetrazol-5-ylmethyl)- cycloheptyl]methylamine,
(3S,4S)-(1-aminomethyl-3,4-dimelhylcyclopentyl)acetic acid,  



(1a,3a,5a)-(3-(aminomethyl)bicyclo[3.2.0]hept-3-yl)acetic acrid,
(3S,5R)-3-aminomethyl-5- methyloctanoic acid,
(3S,5R)-3-amino-5-methylheptanoic acid, (3S,5R)-3-amino-5- methylnonanoic
acid and (3S,5R)-3-amino-5-methyloctanoic acid). 19. Use of a compound of
formula (I) as claimed in any one of claims 1 to 14. or a  pharmaceutically
acceptable salt, solvate or polymorph thereof, in the preparation of a
medicament combined with a second pharmaceutically active agent selected
from aspirin,  angiotensin II receptor antagonists (such as losartan,
candesartan, telmisartan, valsartan,  irbesartan and eprosartan), calcium
channel blockers (such as amlodipine), beta-blockers (i.e.  beta-adrenergic
receptor antagonists such as sotalol, proprrnolol, timolol, atenolol,
carvedilol and  metoprolol), C11027. CCR5 receptor antagonists,
imidazolines, soluble guanylate cyclase  activators, diuretics (such as
hydrochlorothiazide, torsemide, chlorothiazide, chlorthalidone and - 272
amiloride), alpha adrenergic antagonists (such as doxazosin), ACE
(angiotensin converting  enzyme) inhibitors (such as quinapril, enalapril,
ramipril and iisinopril), aldosterone receptor  antagonists (such as
eplerenone and spironolactone), neutral endopeptidase inhibitors,
antidiabetic agents (such as insulin, sulfonylureas (such as glyburide,
glipizide and glimepiride),  glitazones (such as rosig(itazone and
pioglitazone) and metformin), cholesterol lowering agents  (such as
atorvastatin, pravastatin, lovastatin, simvastatin, clofibrate and
rosuvastatin), and alpha- 2-delta ligands (such as gabapentin, pregabalin,
[(1 R,5R,6S)-6-(aminomethyl)bicyclo[3.2.0]hept- 6-y1)acetic acid,
3-(1-(aminomethyl)cyclohexylmethyl)-4H-[1,2,4]oxadiazol-5-one, C-[1-(1 H-
tetrazol-5-ylmethyl) cycloheptyl]methylamine, (3$,4S)-(1-aminomethyl-3,4-
dimethylcyclopentyl)acetic acid,
(1a,3a,5a)-(3-(aminomethyl)bicyclo[3.2.0]hept-3-yl)acetic acid,
(3S,SR)-3-aminomethyl-5-methyloctanoic acid,
(3S,5R)-3-amino-5-methylheptanoic acid,  (3S,5R)-3-amino-5-methyl nonanoic
acid and (3S,5R)-3-amino-5-methyloctanoic acid), for the  treatment of a
disease or condition where inhibition of PDE-5 is known, or can be shown, to
produce a beneficial effect. 20. A compound of formula (VII) Cl  R N 



NICI  R5 (VII)  wherein RS and R6 are as defined in claim 1. 21. A compound
of formula (VIII) R~N,RZ  R6~ N NICI  R (VIII)  wherein R', R2, RS and R6
are as defined in claim 1. - 273  22. A process for the preparation of a
compound of formula (I) as defined in claim 1 comprising  the step of
treating a compound of formula (VII) as defined in claim 21 with a compound
HNR3R4,  where R3 and R4 are as defined in claim 1. 23. A compound according
to claim 1 wherein: R' is a cyclic group selected from RA, RB, RC and R,
each of which is optionally substituted with  one or more R7 groups; R2 is
hydrogen or C,-C2 alkyl; R3 is hydrogen, C,-C4 alkyl, which is optionally
substituted with one or more R8 groups, or RE,  which is optionally
substituted with one or more R9 groups; R4 is hydrogen, C,-C6 alkyl or C1-C8
haloalkyl; or -NR3R4 forms RF, which is optionally substituted with one or
more R10 groups; R5 is C1-C6 alkyl, C1-C6 haloalkyl, C2-Ca alkenyl, C2-Cs
alkynyl or C$-C7 cycloalkyl, each of which  is optionally substituted by one
or more groups selected from hydroxy, C7-Ce alkoxy, C,-C6  haloalkoxy, C3-C,
cycloalkyl and C3-C, cycloalkoxy, or hydrogen; R5 is R6q; R6A is C,-C4 alkyl
or C,-C4 haloalkyl, each of which is optionally substituted by C,-C4 alkoxy,
C1- C4 haloalkoxy or a cyclic group selected from RO, RL and RM, or R6A is
R"; Rr is halo, C,-C6 alkyl, C1-Cs haloalkyl, C2-C5 alkenyl, C2-C8 alkynyl,
03-C1 cycloalkyl, C3-C,  halocycloalkyl, phenyl, oxo, OR12, OC(O)R12, NO2,
NR72R'3, NR12C(O)R", NR12C02R14,  



C(O)R12, C02R12, CONR12R13 or CN; R9 is halo, phenyl, C,-C6 alkoxyphenyl,
OR12, OC(O)R12, N02, NR 12 F113, NR12C(O)Fi'3,  NR12CO2R16, C(O)R'2, C02R'2,
CONR'2R'3, CN, R" or R", the last two of which are optionally  substituted
with one or more R9 groups; RB is C,-C6 alkyl, C,-C6 haloalkyl or CO2R12;
-274- RIO is halo, C3-C,o cycloalkyl, C3-C,o halocycloalkyl, phenyl, OR12,
OC(O)R'2, NO2, NR"R",  NR12C(O)R13, NR12CO2R", C(O)R'7, CO2R'3, CONR'2R'3,
CN, oxo, C1-Ce alkyl or C1-C6  haloalkyl, the last two of which are
optionally substituted by R11; A11 is hydroxyl, phenyl, NR12R" or
NR'ZCO2Rt4; R12 and R13 are each independently hydrogen. C1.Ce alkyl or
C1-C6 haloalkyl;  R14 is C,.C6alkyl or C1-C6 haloalkyl; R" is a monocyclic
C3-Cs cycloalkyl group;  Ra is phenyl; Rc is a monocyclic saturated or
partly unsaturated ring system containing between 3 and 8 ring  atoms, of
which at least one is a heteroatom selected from nitrogen, oxygen and
sulphur; Rc is a 5- or 6-membered heteroaromatic ring containing up to three
heteroatoms independently  selected from nitrogen, oxygen and sulphur; Re is
a monocyclic saturated ring system containing between 3 and 7 ring atoms, of
which at  least one is a heteroatom selected from nitrogen, oxygen and
sulphur; RF and R3 are each independently a monocyclic or, when there are an
appropriate number of ring  atoms, polycyclic saturated ring system
containing between 3 and 10 ring atoms, of which at least  one is a
heteroatom selected from nitrogen, oxygen and sulphur; R" is a 5- or
6-membered heteroaromatic ring containing up to three heteroatoms
independently  selected from nitrogen, oxygen and sulphur; R' is cyclopropyl
or cyclobutyl; RL and R" are each independently a monocyclic saturated ring
system containing either 5 or 6  ring atoms, of which at least one is a
heteroatom selected from nitrogen, oxygen and sulphur;  and -275  



RM is a 5- or 6-membered heteroaromalic ring containing a heteroatom
selected from nitrogen,  oxygen and sulphur a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer.  24. A
compound according to claim 1 wherein: R' is a cyclic group selected from
RA, Re, Rc and R, each of which is optionally substituted with  one or more
R7 groups; R2 is hydrogen or C,-C2 alkyl; R3 is hydrogen, C1-04 alkyl, which
is optionally substituted with one or more RB groups, or Rr,  which is
optionally substituted with one or more R9 groups; R4 is hydrogen, C,-C6
alkyl or C1-C6 haloalkyl; or -NR3R4 forms RF, which is optionally
substituted with one or more R'0 groups; R6 is C1-C4 alkyl or C1-C4
haloalkyl, each of which is optionally substituted by hydroxy, C,-C4  alkoxy
or C1-C4 haloalkoxy; R6 is RBA; R6A is C1-C4 alkyl or C,C4 haloalkyl, each
of which is optionally substituted by C1-C4 alkoxy, C1- C4 haloalkoxy or a
cyclic group selected from R', RL and R"1, or RBA is R"; A7 is halo, C,-C6
alkyl, C1-C6 haloalkyl, oxo, OR'2 or CONR'2R13; RB is halo, phenyl, C1-C6
alkoxyphenyl, ORt2, NR12 R13, NR'`C02R14, C02R1 2, CONR12Ri3, R or  R", the
last two of which are optionally substituted with one or more R9 groups; R9
is C1-CB alkyl, C,-C6 haloalkyl or C02R12; R10 is halo, C3-C1o cycloalkyl,
C3-C1 halocycloalkyl, phenyl; OR12, OC(O)R12, NO2, NR'2R13,  NR12C(O)R13,
NR12CO2Rh, C(O)R72, C02R13, CONR12R73, CN, oxo, C1-CB alkyl or C,-C6
haloalkyl, the last two of which are optionally substituted by R11; -276- R"
is OH, phenyl, NR'2R13 or NR'2COZR'4; R" and R13 are each independently
hydrogen, C1.C6 alkyl or C1-C6 haloalkyl;  R'd is C,.C6alkyl or C1-C6
haloalkyl; R" is a monocyclic C6-C7 cycloalkyl group;  R5 is phenyl; Rc is a
monocyclic saturated ring system containing between 5 and 7 ring atoms, of
which at  



least one is a heteroatom selected from nitrogen, oxygen and sulphur; R is a
5-membered heteroaromatic ring containing a hetercatom selected from
nitrogen, oxygen  and sulphur and optionally up to two further nitrogen
atoms in the ring, or a 6-membered  heteroaromatic ring including 1, 2 or 3
nitrogen atoms; RE is a monocyclic saturated ring system containing between
3 and 7 ring atoms containing one  nitrogen atom; RF is a monocyclic or,
when there are an appropriate number of ring atoms, polycyclic saturated
ring system containing between 3 and 10 ring atoms containing at least one
nitrogen atom and  optionally one other atom selected from oxygen and
sulphur; R is a monocyclic saturated ring system containing between 3 and 7
ring atoms, of which at  least one is a heteroatom selected from nitrogen,
oxygen and sulphur; R" is a 5- or 6-membered heteroaromatic ring containing
up to two nitrogen atoms; Rc and R" are each independently a monocyclic
saturated ring system containing either 5 or 6  ring atoms, of which at
least one is a heteroatom selected from nitrogen, oxygen and sulphur; and
RM is a 5- or 6-membered heteroaromatic ring containing a neteroatom
selected from nitrogen,  oxygen and sulphur; a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer. - 277  25. A
compound according to claim 24 wherein R2 is hydrogen or methyl.  26. A
compound according to claim 24 wherein R2 is hydrogen. 27. A compound
according to claim 26 wherein R5 is C1-C4 alkyl, hydroxymethyl or C1-C4
alkoxymethyl. 28. A compound according to claim 26 wherein R5 is methyl,
ethyl or propyl, each of which is  optionally substituted by hydroxy,
methoxy or ethoxy, 29. A compound according to claim 26 wherein R5 is
methyl, ethyl, n-propyl, isopropyl.  hydroxymethyl, methoxymethyl or
ethoxymethyl. 30. A compound according to claim 29 wherein R6 is attached at
N' of the pyrazolo[4,3- d]pyrimidine ring system. 31. A compound according
to claim 30 wherein RBA is C,-04 alkyl or C1-C4 haloalkyl, each of  which is
optionally substituted by C1-C4 alkoxy, C1-C4 haloalkoxy, (Cs-CB
cycloalkyl)methoxy,  



cyclopropyl, cyclobutyl, tetrahydrofuranyl, tetrahydropyranyl or pyridinyl,
or p6A is tetrahydropyranyl.  32. A compound according to claim 30 wherein
RBA is methyl, ethyl, isopropyl, isobutyl,  methoxyethyl, methoxypropyl,
ethoxyethyi, ethoxypropyl, n-propoxyethyl, isopropoxyethyl, 2,2,2-
trifluoroethyl, 2,2,2-trifluoroethoxyethyl, tetrahydrofuranylmethyl,
tetrahydropyranylmethyl,  tetrahydropyranyl or pyridinylmethyl. 33. A
compound according to claim 30 wherein RSA is
2-(2,2,2-trifluoroethoxy)ethyl.  34. A compound according to claim 32
wherein: -NR3R4 forms RF, which is optionally substituted with one or more
R10 groups;  RF is selected from azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, 3- azabicyclo[3.1.o]hex-3-yl, homopiperazinyl,
2,5-diazabicyclo[2.2.1 ]hept-2-yl, 2,5- diazabicyclo[2.2.2Joct-2-yi,
2,5-diazabicyclo[4.3.0]non-2-yl, 3,8-diazabicyclo(3.2.1]oct-3-yl,
3,8-diazabicyclo[3.2.1]oct-8-yl, 1,4-diazabicyclo[4.3.0]non-4-yl and
1,4-diazabicyclo[3.2.2]non-4- yl. -278- 35. A compound according to claim 32
wherein R10 is halo, -OR12, -NR12R13, -NRt2CO2R14, - C02R13, oxo, C1-Ca
alkyl or C,-Ca haloalkyl, the last two of which are optionally substituted
by R".  36. A compound according to claim 32 wherein Ri0 is halo, methyl,
ethyl, isopropyl, hydroxy,  methoxy, -NH2, -NHCH3, -N(CH3)2,
-NHC02(tert-butyl), -CO2H, -C02(tert-butyl), oxo, benzyl,  CH2OH, -CH2NH2,
-CH2NHCH3, -CH2N(CH3)2 or -CH2NMeC02(tert-butyl). 37. A compound according
to claim 32 wherein -NR3R forms a piperazine ring that is optionally
substituted by one or two methyl groups or is bridged by a -CH2- or -CH2CH2-
group. 38. A compound according to claim 33 wherein -NR3R4 forms a
piperazine ring that is optionally  substituted by one or two methyl groups.
39. A compound according to claim 33 wherein -NR3R' forms a
2,5-diazabicyclo[2.2.l jhept-2-yl,  2,5-diazabicyclo[2.22]oct-2-yl,
3,8-diazabicyclo(3.2.1joct-3yl and 3,8-diazabicyclo[3.2.1joct-8-yl  ring
system, 40. A compound according to claim 32 wherein R3 is C1-C6 alkyl,
which is substituted by one Ra  group, or RE, which is substituted by one R
group; or -NR3R4 forms a cyclic group RF, which is  substituted with one RiO
group, and Ra, R and R10 are all -CO2H. 



41. A compound according to claim 32 wherein -NR3R4 forms a cyclic group RF,
which is  substituted with one R10 group, and R'0 is -CO2H. 42. A compound
according to claim 34 wherein R is furanyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, oxadiazolyl,
pyridyl, pyridazinyl, pyrimidyl or  pyrazinyl, which is optionally
substituted with one or more R7 groups. 43. A compound according to claim 34
wherein R is pyrazolyl, imidazolyl, isoxazolyl, oxazolyl,  oxadiazolyl,
pyridyl, pyridazinyl, pyrimidyl or pyrazinyl, which is optionally
substituted with one or  more A7 groups, 44. A compound according to claim
43 wherein R7 is halo, C,-C3 alkyl, C,-C3-haloalkyl, oxo, C1- C3 alkoxy,
hydroxy or -CONH(C1-C3 alkyl). 45. A compound according to claim 43 wherein
R7 is fluoro, methyl, ethyl, hydroxy, methoxy,  propoxy, trifluoromethyl,
oxo or -CONHCH3. -279- 46. A compound according to claim 45 wherein RD is
pyrimidyl, which is optionally substituted  with one or more R7 groups. 47.
A compound according to claim 45 wherein RD is pyridyl, which is optionally
substituted with  one or more R7 groups. 48. A compound according to claim 1
that is 1-(2-ethoxyetllyl)-3-ethyl-N6-methyl-N5-(1-
methylpiperidin-4-yp-N7-pyrimidin-4-yl-1
H-pyrazolo[4,3-d]pyrimidine-5,7-diamine; a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer.  49- A
compound according to claim 1 that is 1-(2-ethoxyethyl)-3-methyl-5-[(3R)-3-
methylpiperazin-1-yl]-N-pyrimidin-4-yl-l H-pyrazolo[4,3-d]pyrimidin-7-amine;
a tautomer thereof  or a pharmaceutically acceptable salt of said compound
or tautomer. 50. A compound according to claim 1 that is
1-methyl-N5-(1-methylpiperidin-4-yl)-N7-(4- methylpyridin-2-yl)-3-propyl-1
H-pyrazolo[4,3-d]pyrimidine-5,7-diamine; a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer. 51. A
compound according to claim 1 that is N-[5-((1 S,
4S)-2,5-diazabicyclo[2.2.1]hept-2-yl)-1- (2-methoxyethyl)3-methyl-1
H-pyrazolo[4,3-d]pyrimidin-7-yl]-4-methylpyridin-2-ylamine; a tautomer
thereof or a pharmaceutically acceptable salt of said compound or tautomer.
52. A compound according to claim 1 that is
5-[(2R,5S)-2,5-dimethylpiperazin-1-yq-1-(2- 



ethoxyethyl)-3-methyl-N-pyrimidin-4-yl-1 H-pyrazolo[4,3-d]pyrimidin-7-amine;
a tautomer thereof or a pharmaceutically acceptable salt of said compound or
tautomer. 53. A compound according to claim 1 that is
3,N5-dimethyl-N5-(1-methylpiperidin-4-yl)-N'-(6-
methylpyrimidin-4-yl)-1-[2-(2,2,2-trifIuoroethoxy) ethyl)-1
H-pyrazolo[4,3-d]pyrimidine-5,7-diamine;  a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer. 54. A
compound according to claim 1 that is
N-{3-ethyl-5-[(3R)-3-methylpiperazin-1-ylj-1-[2-
(2,2,2-trifluoroethoxy)ethyl]-1
H-pyrazolo[4,3-d]pyrimidin-7-yl}pyrimidin-4-ylamins; a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer. 55. A
compound according to claim 1 that is
N-{3-methoxymethyl-5-[(3R)-3-methylpiperazin-1- ylj-1-[2-(2,2,2-trif
luoroethoxy) ethyl]-1 H-pyrazolo[4,3-d]pyri m
idin-7-yl}-4-methylpyridin-2-ylamine; - 280  a tautomer thereof or a
pharmaceutically acceptable salt of said compound or tautomer.  56. A
compound of the formula: HN_R~  N N  F N N~.N~R H3C R4  wherein: R' is R,
which is optionally substituted with one or more R7 groups; R3 is hydrogen,
C1-C4 alkyl, which is optionally substituted with one or more R8 groups, or
Rr,  which is optionally substituted with one or more R3 groups; R4 is
hydrogen, C,-C6 alkyl or C1-C6 haloalkyl; or -NR&R4 forms RF, which is
optionally substituted with one or more 970 groups;  R7 is halo, C1-C6
alkyl, C,-C6 haloalkyl, oxo, OR12 or CONR12R13; R3 is halo, phenyl, C1-C6
alkoxyphenyl, OR12, NR12R19, NR"'CO2R14, C02R'2, CONRi2Ri3, RG or  R", the
last two of which are optionally substituted with one or more R9 groups; R9
is C,-C6 alkyl, C1-C6 haloalkyl or 002912; R10 is halo, C3-C10 cycloalkyl,
C3-C10 halocycloalkyl, phenyl, ORt2, OC(O)R1Y, NO2, NR12R73,  NR12C(O)P13,
NR12CO2R", C(O)R'2, CO2R19, CONR12R13, ON, oxo, C1-C6 alkyl or C,-C6
haloalkyl, the last two of which are optionally substituted by R11; 



R" is OH, phenyl, NR12R73 or NRj2CO2R14; R12 and R13 are each independently
hydrogen, C1.C6 alkyl or C,-C6 haloalkyl;  R16 is C,-Cs alkyl or C1-Ce
haloalkyl; -281  RD is a 5-membered heteroaromatic ring containing a
heteroatom selected from nitrogen, oxygen  and sulphur and optionally up to
two further nitrogen atoms in the ring, or a 6-membered  heteroaromatic ring
including 1, 2 or 3 nitrogen atoms; RE is a monocyclic saturated ring system
containing between 3 and 7 ring atoms containing one  nitrogen atom; RF is a
monocyclic or, when there are an appropriate number of ring atoms,
polycyclic saturated  ring system containing between 3 and 10 ring atoms
containing at least one nitrogen atom and  optionally one other atom
selected from oxygen and sulphur, RG is a monocyclic saturated ring system
containing between 3 and 7 ring atoms, of which at  least one is a
heteroatom selected from nitrogen, oxygen and sulphur; R" is a 5- or
6-membered heteroaromatic ring containing up to two nitrogen atoms; a
tautomer thereof or a pharmaceutically acceptable salt of said compound or
tautomer.  57. A compound according to claim 56 wherein -NR3R forms RF,
which is optionally  substituted with one or more R10 groups. 58. A compound
according to claim 56 wherein -NR3R4 forms RF, which is optionally
substituted with one or more R10 groups, wherein RF is selected from
azetidinyl, pyrrolidinyl,  piperidinyl, piperazinyl, morpholinyl,
3-azabicyclo[3.1,0]hex-3-yl, homopiperazinyl,
2,5-diazabicyclo[2.2.1]hept-2-yl, 2,5-diazabicyclo[2.2.2]oct-2-yl,
2,5-diazabicyclo[4.3.0]non-2-yl,  3,8-diazabicyclo[3.2.1 ]oct-3-yl,
3,8-diazabicyclo[3.2.1 ]oct-8-yl, 1,4-diazabicyclo[4.3.0]non-4-yl and
1,4-diazabicyclo[3.2.2]non-4-yl. 59. A compound according to claim 56
wherein -NR 3R forms a piperazine ring that is optionally  substituted by
one or two methyl groups. 60. A compound according to claim 56 wherein
-NR3R` forms a piperazine ring that is optionally  substituted by one methyl
group. 61. A compound according to any of claims 56 to 60 wherein R is
pyrazolyl, imidazolyl,  isoxazolyl, oxazolyl, oxadiazolyl, pyridyl,
pyridazinyl, pyrimidyl or pyraziyl, which is optionally  



substituted with one or more R7 groups. - 282  62. A compound according to
claim 61 wherein R' is fluoro, methyl, ethyl, hydroxy, methoxy,  propoxy,
trifluoromethyl, oxo or -CONHCH3. 63. A compound according to claim 61
wherein R is a 6-membered heteroaromatic ring  containing two nitrogen atoms
in the ring, wherein R D is optionally substituted with one or more R7
groups. 64. A compound according to claim 63 wherein RD is pyrimidyl which
is optionally substituted  with one or more R7 groups. 65. A compound
according to claim 63 wherein R is unsubstituted pyrimidyl, 66. A compound
according to claim 63 wherein R is substituted pyrimidyl, and R7 is methyl.
67. A compound according to claim 63 wherein RD is pyricazinyl, which is
optionally substituted  with one or more P7 groups. 68, A pharmaceutical
composition comprising a compound of formula (I) as claimed in any one  of
claims 23 to 67, or a tautomer thereof or a pharmaceutically acceptable salt
of said compound  or tautomer. 69. A compound of formula (I) as claimed in
any one of claims 23 to 67, or a tautomer thereof or  a pharmaceutically
acceptable salt of said compound or tautomer, for use as a medicament. 70.
Use of a compound of formula (I) as claimed in any one of claims 23 to 67,
or a tautomer  thereof or a pharmaceutically acceptable salt of said
compound or tautomer, in the preparation of  a medicament for the treatment
of a disorder or condition where inhibition of POE-5 is known, or  can be
shown, to produce a beneficial effect, 71. Use of a compound of formula (I)
as claimed in any one of claims 23 to 67, or a tautomer  thereof or a
pharmaceutically acceptable salt of said compound or tautomer, in the
preparation of  a medicament for the treatment of hypertension. 72. Use of a
compound of formula (I) as claimed in any one of claims 23 to 67, a tautomer
thereof or a pharmaceutically acceptable salt of said compound or tautomer,
in the preparation of  a medicament for the treatment of male erectile
disorder. 














