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5,7-DIAMINOPYRAZOLO [4,3-d] PYRIMIDINES WITH PDP-5
INHIBITING ACTIVITY The present invention relates to a series of novel
5,7-diaminopyrazolo[4,3-d] pyrimidines., which are cyclic guanylate

monophosphate (cGMP)-specific phosphodiesterase type 5 inhibitors
5. T RO VRIA G 10, 4% BT, INEHHfo) Wik B aEHR T8 s 51 TENG

treatment of %{pertension and other disorders, to processes for their
t

The pressitibremienrelgiaedauaasiiemelirsepkhafisianyneryrsamiedss-d]
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Hypertension 10 Blood pressure
phospiwrissiesaai ppeahiskibttkdheitioaieisebtionddoias GDEMRttbitors) that

Systaqlic bl BP) is th K ial ttained as th
are G e R R msh PR AL GBS ARARR et GBS ror
theirgiteinedinorihipkeat dkieesstbardifierepreaciies e eorBR a6  @ontaining

DBP is defined as the pulse pressure (PP). 15 Hypertension, or elevated
themppng, faepéses fmrid GRAPSHPIS AdkeRMUEHIRNS and/or a DBP of at
least 90mmHg. By this definition, the prevalence of hypertension in
developed countries is about 20% of the adult population, rising to about
i) Hyg@rf@sienthose aged 60 or more, although a significant fraction of these
0 r ' ubject ve normal BP.when this is measured in a
Bloc e B SR e L e e R B R tten
eithdsrataslatictadicihyeenisinsiton( Bk toic thieywbare surlqsRed BBReansbr
normal DBP. H%g&?rtensiﬁg Is associated with an increased risk of stroke,

SR BESFERIAAERAEH AP SR GONTRSE rdiipetqerinerpiagsimrs the

minifiSARERENS [RBabinpalmeel 2R FRORch R NBs J- BRUAHHECALYYIOeen
1), 23-28, 2002; Brown, MJ and Haycock, S; Drugs 59(Suppl 2), 1-12,

11
the SBB@NYHBe, RIRBPRERHIRY 2% Hyp erdsaspiesstie oBject of continuing
debate. While it is generally agreed that hypertension is the result of an
imbalance between cardiac 30 output and peripheral vascular resistance,
Hypemergiahmustleyosse BSy &3¢ hieets defireed 2:sab8Balf catrdiast outpnimHg

and R B L PR L e RIS 551100 B S AP BELR e
hypdaegsimmberobbivas evaiatie is MBHQUEWW@%E?W%}Q%QW to

5including diuretics, alpha-adrenergic antagonists, beta-adrenergic

abouf f3+dhiel pseRcsthiR ariRie _ihpualien siaribseetfraptiopphthese
hyperish/ERBERIEERA AN A AAR BESARBIOHAD RINBE AN 8 Yol cRical
effective treatment of hypertension is still not satisfied.
setting. Some 60% of this older hypertensive population have isolated systolic
hypertension (ISH), i.e. they have an elevated SBP and a normal DBP.
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).

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 resisfance, and that most hypertensive subjects have
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10ii) PDES 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 accumulatign of cyclic guanosine
monophosphate (cGMP). The accum@fation of cGMP causes the muscles
to relax and the blopd vessels to dilate, This dilation reduces vascular 15,
e D R e s P dometee TrE e Moty
whicinpatantetbbyiinsiely istqRuenasing st gonepiosphate (GME) 2003 ).
cGMP-specific phosphodiesterase. One important phosphodiesterase has
been identified as Phosphodiesterase type 5 (PDES). Inhibitors of PDES
DesfiReieasstieiihipls 8f Brase/weisiehesM B?rﬂﬂé?a%ﬂfﬁﬁg@é%g?&#ﬁg?g ories,
of nitric oxide. Inhibitors of PDES5 have been reported in several chemic
includinssdisratigadaiphpyrdreisiyB-appdondits 7 mtasatren engitisindaigonists,
-international nt applications. WO 93/06104, WO 98/49166,
calot e S e S 5P N Risme JA L gjibtors and
angigtgrazinlogdghtlip wrinzigonib b esd ege P ibliaheshistanratieaghealastthypertension
. ,ﬁﬁg}ica%ig% O 93/07149); pyrazolo[4,3-d]pyrimidines (e.g. published
Is stil matiohapatent application WO 01/18004); quinazolin 4 ones (e.g.
published international patent application WO 93/12095);
; p riqlo[3,_2-d]pyrimidin-4-ones (e.g. published international patent
i) PDAp IeBEP O 94/05661); purin-6-ones (e.g. published 30 international
icati ;.hex rapyrazino[2'.1";
Vase s A it Do SR AR Palfaasoular smooth

musGip piidistand/ i @S ibA9Ed) diva iimideizo{mAyiklecHiraz rmonesd @s:umulation
99/24433). Although they have

blished int ti lication W
of oy Bl R R B A R G er 16 PO D S uses
the nagserging rBlak anhibiBhave sst¥ablirnadoedAsRge iR ascular

treatment of hypertension. PDES5 inhibitors are known for the treatment of

resisigige dudme Brdsdemredustioninainothaesstiaad vardenafil. There

remains a demand for new PDES inhibitors, particularly with improved
pharmacokinetic and pharmacodynamic properties. The compounds
The ¢ediRtigiinantiveied pytbpdinhisisols JGaobBDESmbhaphospitakeGMP) by a

electivity in vitr d/or an extended half-life jn vivo. WQ 02/00660Q and
oM R D B PSR Rk osloRTerasham Rger
ident%@sﬂfﬁ?&mmgyﬁe@Ugmﬁﬁqrderﬁiﬂiiib%@@b%s&%%ase the
rate %ﬁﬁ?&}}{g@ gfgr I atagp)%[égﬁéa?éog%%ﬁ tﬁ(—:[3 gecsi%rggrg)\%enr;tt:_?cno%g\g- o

Inhibitors of PDES have been reporied in several chemical classes, including:
pyrazolof4,3-djpyrimidin-7-ones (e.g. published interﬁational pateht 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); pyrazoio{4,3-d]pyrimidines (e.g. published international
patent application WO 01/18004); quinazolin-4-ones (e.g. published internationa)
patent application WO 93/12085); 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-bjindole-1,4-diones (e.g. published international
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20R1 is a cyclic group selected from RA, RE, Rc and RD, each of which is
optionally substituted with one or more IR.7 groups; R2 is hydrogen or
C1-C2 alkyl; 25 Wand RA are each |ngependently C1-C8 alkyl, C2-C8
alkenyl, C2-C8alkynyl or C3-C10 cycloalkyl, each of which is optionally

=PRI S S DT L THBEDe WS chUeR o eh (RIabepPIsheg

interRetiovaichpsliepiiorallyGWsty4ad with one or more R19 groups; R5 is
selected from -Y-0021:215 and -Y-Fr; 5 R6, which may be attached at

1\11 or N2, is C1-C6 alkyl, C1-C6 haloalkyl, C2-C6 alkenyl or C2-C,

Alth&é%ﬂﬁe?%@fﬂﬂéﬁ@W%%@@%? MeGlssimakotrded®oonditions

alkoxy or a cyclic group selected from RI, Fe, R- and Er, or R6 is RN

sucmaagiyaoamﬁ%mﬂnmmmmww besthasiaphashas ega@imfgr the

reat g Rt ey B R Bt e R M e
erectil3-GidwystioalkylgCai Gt b tmyslafilyidphemid nGiR 1 2T KEEPENM MO 2,

sem i AR R R R T oo B n
“a"E“%ﬁ%ﬁ*’é‘.%@é&%@iﬁﬁ%&#ﬁéﬁﬁ?yﬁﬁﬁﬁ?i%?ﬁ?ﬁ?&%ﬁﬂ%ﬁg*”“’b'm

of P@E@oﬁh@wm’ﬁm@/mwﬁéwtw@m grslips eporderded-tafdilgin vivo.
C1-C6 haloalkyl or CO2R12; R19 is halo, C3-C10 cycloalkyl, C3-C10
halocycloalkyl, phenyl, OR12, OC(0)R12, NO2, NR12R13, NIVC(0)R13,

wo &mammvwommmm@cwwma[mdwwmimm aPDE-5

. . G1-05 J, the last two of reo tion su |uted Rll 25
N BRI KR 2R LS SRR ERAS DT QRS ST I S v ascUiar
systdéigependently hydrogen, Cl C6 alkyl or Cl CG haloalkyl; 30R14 is CIO,

alkyl or C1-05 haloalkyl; -5- R15 is hydrogen or C1-C6 alkyl optionally
substituted with one or more groups selected

According to a first aspect, the present invention provides compounds of formula (1)

ﬁ: SN
" /l\ Rs
>
N r?/
5
R R4 (1)
wherein

R' is a cyclic group selected from R, R®, R® and R, each of which is optionally

substituted with one or more R’ groups;
R? is hydrogen or C,-C, alkyl;
R’ and R are each independently C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl or C-C_,

cycloalkyl, each of which is optionally substituted with one or more R® groups, or R,

which is optionally substituted with one or more R® groups, or hydrogen;
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from phenyl, halo, OH, C1-C6 alkyloxy, NEI2, NH(C1-C6alkyl) and
N(C1-C6 alky02; R" is a carboxylic acid isostere selected from
tetrazol-5-yl, 5-trifluoromethy1-1,2,4- 5triazol-3-yl,
5-(methylsulfony1)-1,2,4-triazol-3-yl, 2,5-dihydro-5-oxo-1,2,4-oxadiazol-3-
yl, -SO2NHR17 and -CONHR18; R17 is selected from 0-C6 alkyl, phenyl,
-00-(0-C6 alkyl) and -CO-phenyl; 10 R" is selected from -S02-(C1-C6

or —NHRR) furchsIR7Z-whivityis Rptamh e ansstiad thdéthanste oty 3R Ifroups;
cycloalkyl or C3-C10 cycloalkenyl group, each of which may be either
monocyclic or, when there are an appropriate number of ring atoms,

R’ is BRIXYEAH Whish IR&hf fugad'to either 15(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

R’ wﬂ%ﬂ%%%%@&@?ﬁ% ﬁéﬁ#é{ ?\P,(@%5566%%%6%@?%%%%?0%h‘(%?%?gg@u%nyl or

ring containing up to eroatoms se nitroge
C,-C aaithyawpreacR0f RBishdRipdienedy s idtietedeby YCa- Ghetlyd:ayr, apothyl
oup, each of which may be fused to a) a C6;:C7 cygloalkyl or
nalo R O SoIoCI QAR Ry RO ALree] B Bancsef
cyclod F@P@j@%ﬂl@é?émﬁﬁﬁ?é&mr@ﬁﬁﬂﬂ&ﬁ@'@ﬁ%ﬁ%ﬂ%@ﬁ@ﬂa@kﬂ@?%
and sulphur, or (c) a 5- or 6-membered heteroaromatic ring containing
alkoxypidGhfechwiealbamwmerdrideBrdreaenitrogen, oxygen and sulphur; Re,

RL and WI are each independently a monocyclic or, when there are an 30
appropriate number of ring atoms, polycyclic saturated or partly

R’ is iatat @ aBdating, §/sBphatabiving 8 eteng! abd T alkgratoBsOof evidictalkyl,

C.C G RN Y oo e O Nlsali DTSR -
NR*cyRrékenyd ROV O, R MOWRYTHR amnGNie 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; 5

R®is halo, phenyl, C.-C, alkoxyphenyl, OR”, OC(O)R"”, NO,, NR*R", NR*C(O)R",
NR*CO,R", C(O)R”, CO,R® CONR"R", CN, C,-C, cycloalky!, R® or R", the last two
of which are optionally substituted with one or more R® groups;

R®is C,-C, alkyl, C,-C, haloalkyl or CO,R";

R* is halo, C,-C,, cycloalkyl, C,-C,, halocycloalkyl, phenyl, OR?, OC(O)R™, NO,,

NRZR", NRC(O)R", NR”CO,R", C(O)R”, CO,R", CONR™R", CN, oxo, C.-C, alkyl
or C,-C, haloalkyl, the last two of which are optionally substituted by R™;

R is phenyl, NR*R" or NR*CO,R";
R™ and R" are each independently hydrogen, C, C,alkyl or C,-C, haloalky};

R"is C, C,alkyl or C,-C, haloalkyl;
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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

(a) a second 5- or 6-membered heteroarématic ring containing up to three

.40 heteroatoms selected from nitrogen, oxygen and sulphur; b
R AT eb ot 14 SpUAM SHPRL e Y wie g grore arbups solected
frofarpREtherenEns ETPRIC Y EliCAIRABENIRININGI G HERRNCIBPRINT, alkyl),;
selected from nitrogen, oxygen and sulphur; or (d) a benzene ring;
15 RE, RE and Re are each independently a monocyclic or, when there

RS ARABBIAEAGY #gaQ%rsfgm@c?é%%rﬁfqvlgﬁ%%ﬁgﬁg}g@ﬁﬁl (ORI, 2,4-

containing between 3 and 10 ring atoms, o one’is a
tridmetefopl o B tuttsl fomy hin@gbiriaxyérybiss diphid ro 2D Gid-i$, 2, 5-oxmdiazol-3-
- 6zme red het romatic ring containing up to three heteroatoms
y]’i"n b@ﬁ enﬁ{)iéﬁ@ﬁg of nitrogen, oxygen and sulphur; and Y is a
covalent bond, -CH2-0-CH2-, C1-C6 alkylenyl or C3-C7 cycloalkylenyl; 25
A tautomer thereof or a pharmaceutically acceptable salt or solvate of said

R dsmplsstecoi emtitoimes A/ it R¥teit QulGidny ikl aied aR O-phenyl;

alkyl-m,n-diy1 unit where m and n are the 30 same or different, such as
methylene (-CH,-), ethylene (-CH2CH2-) and propane-1,2- diyl
R(icsrlested fiom. — SO ALy dedaieybinndyeB@lxplesyyindicates a

cycloalkyl-m,n-diyl unit where m and n are the same or different, such as
cyclopropane-1,1-diyland cyclohexane-1,4-diyl. 5 Unless otherwise

R" indiCRtegheasarityhde plaoayrarpupopay. s slsaiaht oF oranchadratkenyl group,

contain 1 to 8 carbon atoms, preferably I1to 6 an particularfy 1 to 4 carbon

cachPhW s Ak S BreliREr iMINAS YRR, witgh Hipie@ye aBBpipriate number
of TBUSYbHROIEN cpefcA v vRRY FRRF e B BaRles of alkoxy include

" methoxy, ethoxy, isopropoxy and n-butoxy. 10 Unless otherwise indicated,
an dikenyl BragiiRtN ¢ie apome)io srgrakiactacd i e bemtoentan 240 85- or 6-

ly.2 10 rticularly 2 tg 4 carbon atoms and
e e S e S B L e SRS ety 8 from
nitregempeggdabaddudpiialkynyl include vinyl, allyl, butadienyl and
pro‘?F}Sgy" a 5-, 6- or 7-membered heteroalicyclic rihg containing up to threé

heteroatoms selected from nitrogen, oxygen and sulphur;

R® and R" are each independently a phenyl or naphthy! group, each of which may be -
fused to _

(@) aC,C, cycloalkyl or C.-C, cycloalkenyi ring,

(b)  ab-, 6-or 7-membered heteroalicyclic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur, or

{c)  ab-or 6-membered heteroaromatic ring containing up to three |

heteroatoms selected from nitrogen, oxygen and sulphur;

R® R" 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
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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, cyelohexyl and adamantyl. Unless
otherwise indicated, a cycloalkenyl group may contain 3 to 10 ring-atoms,

hetenoeajdse selesterdnacy oilcagenhery genancesaiphnwr spiateringbay dle fused to

rng at olycyclic and,may contain up to 3 double bonds. Exgmples of
2 O TRt et B BN PR 0 R RS A PG Setected
fromph &rylzeaphihy aadtlar Scems-andmberantvairparbiniats aiteesigaining up to
indicated, a heteroalicyclyl groyp contains 3 to 10 ring-atoms up to 4 of
thre%vhﬁ!ﬁ*’%‘)?% FelEB AR IPEEhiRSeRN SR EHBRE S UIfur, and may

be 30 saturated or partially unsaturated. Examples of heteroalicyclyl
groups are oxiranyl, azetidinyl, tetrahydrofuranyl, thiolanyl, pyrrolidinyl,

R® apghidliny® papikoligpsndestiymdszolifymentbrieg hetsiolarynatic ring
conf A AR DR BRI AN o

- and exdpiemninyhitiedepinyhytiisfodinpeaiod etidzapanyl. 5 Unless otherwise

il bo nASRROR B B EFREHRRIGER Sl GeTP AR e BB Hp o three

- hetchSLRMPIE M AEQHRE RIS oBSNIXRYEP ih @$aRsiylr-thiazolyl, imidazolyl,

pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,

pyfiy, pfrintrelipytleiediay Cofridasiaaliketslzong; triazinyl. In-addition,

the term rgaryl.i I

ORI g bento A e AT LLAg Conia TR three
hetebealtisi azilediekdxotopitriotyey, bapgefussy/kpmaetirod, quinazolinyl,

qui xalinay!? benzothiazolyl, phthalimido, benzofuranyl, benzodiazepinyl,

in | an s%‘?%&gﬁlriﬁgﬂalo means fluoro, chloro, bromo or iodo.

Haloalkyl includes rnonohaloalkyl, polyhaloalkyl and perhaloalkyl, such as

2:bromoegthyl, 2,2 2-trifluoroethyl, chlorodifluoromethyl and trichloromethyl.

R", RiA08IRx§' 1R Ga9B4MHERERIRAIR YN BBRALIASREXRER theneR58IRGxy
app.%m@r%%s@mﬁﬁﬁf%n%?p%aggmggiwe@m@@%mmm

and trichloromethoxy. Halocycloal udes monohalocycloalkyl,

betwasiphaeagcloariag aterparralsbidivalitlgpst onteisseoliederesdamirsiraied from
nitrd! gnteéggégﬁséirt,lg%qﬂws substituted by one or more 25 defined groups.
I e ups’

the c where gr may be selected from a number of alternative
groups, the selected groups may be the same or different. In one

R R S 6 SBIRR  Whoms
indemaydes BitbelaBRRPEAI hAfoydeNdRRierREmarsapibiaRriig number of

ring atoms, polycyclic, which may be fused to either (a)a monocyclic
aromatic ring selected from a benzene ring and a 5- or 6-membered

Y is RELBRRAERBEAJ NI G NEsIRING. Up, Lo I RGIBRIZIGAEOD Eﬁﬂ}l D

I %trogen, oxygen an §uﬁ%hur,2 or (b)& 5&% o§ﬁ7-mer:ﬁrjlaﬁsé}q3 r(c;)ete gall I;’/clic
ring containing up to three

a tautomer thereof or a pharmaceutically acceptable salt or solvate of said

compound or tautomer.

As used herein, alkylenyl indicates an alkyl-m,n-diyl unit where m and n are the
same or different, such as methylene (-CH,-), ethylene (-CH,CH,-) and propane-1,2-
diyl (-CH(CH,)CH,-). |
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heteroatoms selected from nitrogen, oxygen and sulphur. Preferably, RA
is a monocyclic C3-C,3 cycloalkyl group. 10 More preferably, RA is a
monocyclic C5-C7 cycloalkyl group. Most preferably, RA is cyclopentyl or
cyclohexyl. 15In another preferred enfbodiment, R1 is RD, which is
optionally substituted with one or more IR7 groups. , Preferably, RD is
phenyl. 20 In another preferred embodiment, R1 is Re, which is optionally
substituted with o r e oups. Preterably is a.monocyclic
s w T A S Y el R S I v v
the stngeatertisicotmthiahchtdeastaneripartetsroaiohasdlegtdohisaamast 4-diyl.
nitrogen, oxygen and sulphur. More preferably, Re is a monocyclic
saturated or partly unsaturated ring system containing between 5 and 7

Unlef9g@amisoukishat Isasiianeisabeliespaiemesieded om N RS bhed

oxygen and sulphur. -10- Most preferably, RD is a monocyclic saturated

and ¢pifaiyisicin Boimdininh g oeNdieBealy7 iogbatos pastiomarly at leabcaneon

is a selegted it ' e syl In er '
atom R e BB Bl R o,
sec-stpoperfityb emapheRykfdtablypRB i alkoxy Brehetalestidwstestiasamatic '
. ring contajni g to three heteroatoms independently selected from
ISOPTH eﬂf‘éﬁ?ﬁé‘i Xd sulphur. More preferably, 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

Unlesimgthprvisededisated maalksryiriir!inyiryioameay Pe st agldgbranched
, . . . N
o e LA LT hoasbh SR AP & sefhon

atompyaicriray, qonisiidyipotopy it 20Nkt prafdsablyicR Dy yeaxoijigated.
imidazqlyl, isoxazolyl. poxazalyl lazolyl, pyridyl, pyridazinyl rimidyl
S S i L N e Nt A
CONIVR13. 25More preferably, R7 is halo, C1-C3 alkyl, C1-C3 alkoxy,
hg/dr xy or CO ,HéCl-C?a alkyl). ‘ .
Unless otherwise indicated, a cycloalkyl or cycloalkoxy group may contain 3 to 10
ring-atoms, may be either monoeyclic or, when there are an appropriate number of
ring atoms, polycyclic. Examples of cycloalkyl g}oups are cyclopropyl, cyclopentyl,

cyclohexyl and adamantyl.

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 cyclohexenyi,

Aryl includes phenyl, naphthyl, anthracenyl and phenanthrenyi.

" Unless otherwise indicated, a heteroalicycly! group contains 3 o 10 ring-atoms up to

4 of which may be hetero-atoms such as nitrogen, oxygen and sulfur, and may be
saturated or partially unsaturated. Examples of heteroalicyclyl groups are oxiranyi,

azetidinyl, tetrahydrofuranyl, thiolanyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
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Most preferably, R7 is fluoro, methyl, ethyl, hydroxy, methoxy, propoxy or
CONHMe. Preferably, R2 is hydrogen or methyl. 30 More preferably, R2 is
hydrogen. Preferably, R3 is hydrogen, C1-00 alkyl, which is optionally
substituted with one or more R8 group8; or RE, which is optionally
substituted with one or more R9 groups; and wherein RE is a monocyclic

imidazalihgh shifdasnd, alieueaptiatdwdmbgratyinteBaitpdne pgodygychiperidinyl,

satprated rin tem containjng betywegen 1d.7 ring atoms, of which at
SN R S S A A
pipdvigiipyarefesaiiyl, Rixdsdpidiogenatshiof akidzoimehda@pignabinyi.

substituted with one or more R8 groups, or RE, which is optionally

substituted with one or more R9 groups; 10 and wherein RE is a .

UnidBeRARUAI-sAR RIS NS REBLPHLAATYANINEERMASE S 3P Ay a8 Sp to 4 of

of which at least one is a heteroatom Selected from nitrogen, oXygen an
whigiuipiayrbe hetare-plefer sudntditregenRexNy¢RE, avd cuifiodisaripies of
substituted with one o more R9 grqupsand.wherein isa
ot S A R e RS R B oot myrazom,
isoxegolginisgticaedlithogerdideoty Motz pigfatablyiaREE pyatdinyyrimidinyl,
pyrrolidinyl or piperidinyl. 20In another preferred embodiment, RE is_
PyreR PR RAIHbH U B h A bt @edeno e deFbRe esogatiRciudes

fuseféﬂﬁéﬁé?%@}ﬂ &gg%@af@r Bk i@%@@iﬂ@%’&%ﬁ@én&@%&}@imidazopyridinyl,

NIVCO2R R’l?, CONR12RI1E, RG or RH, the last two of which aré
bengpyania: Senamtived i emzelopwigiRg dreigsfaamnrbrayinsiinabiguirgzolinyl,

i SR RS, BBy e s 3, i ano

isoimgdighally substituted with one or more R9 groups.  In one preferred
embodiment, R8 is RG, which is optionally substituted with one or 30
more R9 groups and wherein RG is a monocyclic saturated ring system

Hal&andaindliofe-disdnsairdnandrisig. 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

Halch i iRcIUiRS RMSHABSMDINS APRAIBHIGALAPBLAR CARIN ARG
oxygen atom. Most preferably, Re is pyrrolidinyl, piperidinyl or
2-brategsibiihyd, 2. st thybiehisdadifbsumpmeet R and fichibicmiethy!.
iQnal i ' r u nd wherein R" is a
o B MBI 8 RS AR S0 AS MIRAR Bn o
2~bmmgﬁhh@e&;ﬁeiehﬁlﬂmrﬁéﬁemrdzmmdﬁﬁmﬂfmdﬁwﬁariﬂ trietiivkomethoxy.
Ha!e%?élgg{ky! includes monchalocycloalkyl, polyhalocycloalkyl and

perhalocycloalkyl.

Unless otherwise indicated, the term substituted means substituted by one or 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, R’ is R”, which is optionally substituted with one or

7 .
more R’ groups; and
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In another preferred embodiment, R3 is hydrogen or C1-C4 alkyl, which is
optionally substituted with one or more R8 groups, or R8 is azetidinyl,
pyrrolidinyl or piperidinyl, each of which is optionally substituted with one
or more R9 groups, wherein 20 R8 is-pydroxy, methoxy, methoxyphenyl,
NH2, NHMe, NM;, NHCO213u, NMeC0O213u, CO2H, CONHMe,
R” is py CQiTlinghadipakigdinybupouiiolinylzy pyreizhi rtiemiastdiinioniwiteattieses are
optionally substituted with one or more 1k9 groups and wherein R9 is_, .
an apREARIIIC YS!, PN ALHIE G RIFERGodiHERTIRY M@%&%?ﬁhﬂ

Cl56 alﬁth&h%@ch@'%h%ﬂ@%h@g SEOE PTG aBalosne Merend a 5- or

preferably, 1:24 is"hydrogen, C1-Cb alkyl or C1-C, haloalkyl. 30Most
6-meréreiad i ehaae IeyTRNGETNGrRANIR BN HI ’tqltkwﬂe é}%m_@amﬁﬁ@l@cmd from
nitro @%%%%ﬁ efmtﬁpllhfﬁ) \/n\;ﬁ RE, which is optionally substituted with one

groups an erein RE is a monocyclic or, when there are
(b) areappOpoRBEmMemberad fejeataiisypiclytygleostainatgdipig gystem
containing between 3 an%lo ring atoms containing at least one nitrogen
ot TR BRI AL S SR b 00t BN oxygen and sulpnr
. More preferably, R."is a monocyclic or, when there are an appropriate
number oAf‘ring atoms, polycyclic saturated ring system containing
PrefejabiseR 38dn0 8y HG rsCoRYSIFRINEE ¥#Rwo nitrogen atoms and
optionally one other atom selected from 10 oxygen and sulphur. Most
preferably, RF is selected from azetidinyl, pyrrolidinyl, piperidinyl,
Morepipefarably, ROnsholingh SyalitbBy€lo[3/¢loatgkgsauphomopiperazinyl,
2,5-diazabicyclo[4.3.0]non-2-yl, 3,8-diazabicyclo[3.2.1]oct-3-yl,
153,8-diazabicyclo[3.2.1]oct-8-yl, 2,5-diazabicyclo[2.2.1]hept-2-yl, 1,4-
Mostiraiapgio R 3byevgeriyrod dyéidirnghicyclo[3.2.2]non-4-yl.
Preferably a is halo, OR', NR121-213, NEVCO2R14, CO2R13, oxo, CI-Ct
alkyl or C1-C6 haloalkyl, the last two of which are optionally substituted by
in arfdthéP PererRIGTerabbAifR i, R1Gs REti@thyl olseprany sB¥EER6d with one or
methoxy, NH2, NHMe, NMe2, NHCO:13u, CO,H, CO:13u, oxo, benzyl,
more & grRS-CH2NHMe, CH2NMe2 or -CH2NMeC0:13u. 25 In one
preferred embodiment, R5 is -Y-002R15. Preferably 1715 is hydrogen or
alkyl. More preferably R15 is hydrogen. Preferably Y is a covalent bond or

Pref@abBf Rkjdguiyknviore preferably, Y is a covalent bond or.methylene. Most

preferably Y is a covalent bond 30 In another preferred embodiment, R5 is
-Y-R16. Preferably R16 is a carboxylic acid isostere selected from

In anStQprdferiel azabbdithend RSty duniboioebofally substituted with one or

more R’ groups.

Preferably, 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.

More preferably, R® 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.
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-14- oxadiazol-3-yl. Preferably Y is a covalent bond or C1-C6 alkylenyl.
More preferably, Y is a covalent bond or methylene 5 Preferably, R6 is
positioned on N1 to give the compound of formula (r): "R3 1 R4(lA) In
an alternative embodiment of the presgnt invention, 1R6 may be
positioned on N2 to 10 give the compound of formula (18): "R2 6 N NN

ModRAtHRerabipretenahiyridAde felicGhrlieteer frgCdainalisvitansol obwheh 5 and
is optionally substituted 15 by C1-C6 alkoxy, C1-C6 haloalkoxy or a cyclic

7 ringt GRSt ihrA R AR AR R elerasionssiestarb em: RiFRagN, oxygen
andgg;mumonocyclic cycloalkyl group; R- 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 20 heteroatom

selected from nitrogen, oxygen.an Iphur:.and Rm is & 5- o .. :
In B B R B RS T Rl T SR bty witn one o
mor@@épgodpsily selected from nitrogen, oxygen and sulphur. -15- More

preferably, R6 is C,-C, alkyl or C1-C4 haloalkyl, each of which is optionally

substituted by C1-C4 alkoxy, C1-C4 haloalkoxy or a cyclic group selected
Prefépapll, RMand Bor @-MBAsRMNaHeYEFe8Rimatic ring containing up to three

heteroatoms independently selected from nitrogen, oxygen and sulphur.

More preferably, 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.

More preferably R® is furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl,
oxazolyl, isothiazolyl, thiazolyl, oxadiazolyl, pyridyl, pyridazinyl, pyrimidyl or

pyrazinyl.

Most preferably, R” is pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, oxadiazolyl, pyridyl,
pyridazinyl, pyrimidyl or pyrazinyl.

Preferably, R” is halo, C,-C, alkyl, C,-C, haloalkyl, OR™ or CONR™R",

" More preferably, R’ is halo, C,-C, alkyl, C.-C, alkoxy, hydroxy or CONH(C-C, alkyl).

Most preferably, R' is fluora, methyl, ethyl, hydroxy, methoxy, propoxy or CONHMe.
Preferably, R* is hydrogen or methyl.

More preferably, R® is hydrogen.
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51t 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 selected from nitrogen, oxygen and
sulphur; and  Fe is a 5- or 6-membdéfed heteroaromatic ring containing
a heteroatom selected from 10 nitrogen, oxygen and sulphur. More
preferably, It Is C1-C4 alkyl or C4- C4 haloalkyl each of which is optionally

c1 C4 al lected §
ProfRRbYr K TN SRyt AL WO B G AJM LS ke kene or
morerﬁﬁegwwyie@mwima ﬁl@pﬂ@yr@nry sabuatatang By s ERS R groups;

either 5 or 6 ring atoms contarnrng@one heteroatom selected from nitrogen,

and ywhginaRd isudphaneseiarrs Wi arbananirrratemumbengf ring
atorﬁgnb%r!y 9@%5‘6&%@88 tMUGREG IR a3 Qn“dfjg‘}fhg(atoms of

aIkyI each of which is optionally stbstituted by C1 OXY,
wh1c:tyelbl|era§jwn@/tskmb@ﬂeatea’mymjmwmmraﬁmepymmg@n pyudciniphor.
R6 is hydrogen or tetrahydropyranyl. 25 Most preferably, R6 is hydrogen,
methyl, ethyl, isopropyl, isobutyl, methoxyethyl, methoxypropyl,
Moretprefeetnt, Pxpydiogens dhoByelkyl, RiAchtdloptioetly), substituted with one
tetr?j%drofuranylmeghyl tetrahydropyranylmethyl, tetrahydropyranyl or

OF TEYR oL fE, RKeB PRPRAUNE SHRS UGS Yibcang REmeEa RRgroups;

and R anRgriF eashebNatchie opiiparlly Speiiiss WGHtQWﬁn%rBE%&‘?S and 7
groups; 5 fe is hydrogen or C1-C2 alkyl; Fe 1s hydrogen, C1-C4 alk

ring \ﬁfﬁﬁﬁﬁl,s@mi@iﬁblI@fsl@b%@m@dwﬁ@ﬁéo@mﬁm&ﬁm@d)ﬁm @HtREEthMEn and
Sulpgqgonally substituted with one or more R9 groups; 10R4 is hydrogen,
C6 alkyl or C1-C6 haloalkyl; or -NR3R4 forms RE, which is optionally
substituted wrth one or more Rw groups R5is -Y-002R15 or 15 R6 is

Cl-C4 aI I-C4 ha hich is optionally sybstituted by
In O R s TR Aot o B B0 B S BHPATRY G o
morB R’ gFdRpdsand wﬁm@mgeﬁ@@ﬂﬂomb C%Mt}’h@ls?&éw%mmmg
C2-05 alker?/I C2-Cé6alkynyi, C2-C10 cycloalkyl, C3-C10 halocycloalkyl,

betvipfihg 20R Z‘WHBW??N@E"R@?@Q@T@W&‘Z@O}H NRI2CO2W,
C(0)R12, CO2R12, CONIVR" or CN; Fe is halo, phenyl, C1-C6
alkoxyphenyl, OR12, OC(0)R12, NO2, NRI2R13, NR12C(0)R13, 25
Morgwoelerebiv, F@f((s) am{:@mﬂmrcmdmyr/pm periirglor R", the last two of
which are optionally substituted with one or more R9 groups;
In another preferred embodiment, R’ is C,-C, alkyl, which is optionally substituted
with one or more R® groups and wherein R* is halo, phenyl, C.-C, alkoxyphenyl,
OR", NR”R"™, NR”CO,R", CO,R", CONR™R", R® or R", the last two of which are

optienally substituted with one or more R® groups.

More preferably, R” is hydroxy, methoxy, methoxyphenyi, NH,, NHMe, NMe,,

‘NHCO,Bu, NMeCO,Bu, CO,H, CONHMe, R® or R*, the last two of which are

optionally substituted with one or more R® groups.

In one preferred embodiment, R® is R®, which is optionally substituted with one or

more R® groups and wherein R® is a monocyclic saturated ring system containing
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R9 is C1-C6 alkyl, C1-C6haloalkyl or CO2R42; -17- Fe is halo, C3-C10
cycloalkyl,halocycloalkyl, phenyl, OR12, OC(0)R12, NO2, NR12R13,
NR12C(0)R13, NR12CO2R14, C(0)R12, CO2R13, CONIVW, CN, oxo,
0I-C6 alkyl or a1-C6 haloalkyl, the lasfivo of which are optionally
substituted by R11; 5 R1 is phenyl, NIVR13 or NR12CO2R14; R12 and
betvrersaeed dhringepenie iy hyafoakle ashionedkgl neterbaiomaiotkigd from

. IS 6 |.or £1-C6 haloalkyl; 10 R15 is hydrogen or Ci-C, alkyl:
nltrog%é,ig &#gzo?%ﬁ%ﬁl uoromethy1-1,2,4-triazol-3-ylor

2,5-dihydro-5-0x0-1,2,4- oxadiazol-3-y1; 15 RA is a monocyclic C3-C2

cycloalky| group; RB is phenyl; 20 RG is a monocyclic saturated or partly
Morgriatrdlol oS o ERPESNIR FrRf b aing SYelemiRgIag deliiren 3 and

7 rirg aaﬁﬁ@esdﬁaﬁmf%@@@%wﬁ%@&ﬁraﬂbr&&ﬁﬂsﬁaﬁ;@wa BRI
m

is a 5- or 6-membered heteroaromatic ring containing up to three
heteroatoms 25 independently selected from nitrogen, oxygen and

o R SIS G e

ring atoms, st one’is a heteroatom ‘selected from
nitrogen, oxygen and sulphur; -18- ring atoms, of which at least one is a

heteroatom selected from nitrogen, axygen and su|phur; "is.a5-or, |
In o S B BT EE GO STAR e BTG L5 GPURBE Rt avith one or
moridErRpadpsthhaalarirs TRt coen. uyvaeib ard HERIESIRYEIORIRPY!

or cyclobutyl; IR’ and RN are each independently a monocyclic
CONtGURIRGER HhHQ/BIEREEHREMITY 10 either 5 or 6 ring atoms, of which at

least one is a heteroatom selected from nitrogen, oxygen and sulphur

More preferably, R" is pyrazolyl.
Preferably, R® is methyl or CO,'Bu.

In another preferred embodiment, R’ is hydrogen or €.-C, alkyl, which is optionally
substituted with one or more R® groups, or R is azetidinyl, pyrrolidiny! or piperidinyl,
each of which is optionally substituted with one or more R® groups, wherein

R" is hydroxy, methoxy, methoxyphenyl, NH,, NHMe, NMe,, NHCO, Bu, NMeCO, Bu,
CO,H, CONHMe, pyrrolidinyl, piperidinyl, morphalinyl or pyrazolyl, the last four of
which are optionally substituted with on)e or more R® groups and wherein

R’ is methy! or CO,Bu.

In one preferred embodiment, R is hydrogen, C,-C, alkyl, C,-C, haloalkyl, C,-C,
alkenyl or C,-C, alkynyl.

More preferably, R* is hydrogen, C,-C, alkyl or C.-C, haloalkyl.

Most preferably, R* is hydrogen, methyl or ethyl.
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RN is a 5- or 6-membered heteroaromatic ring containing a heteroatom
selected from nitrogen, oxygen and sulphur; and Y is a covalent bond or
CI-C6 alkylenyl. More preferably, 1:44 is a cyclic group selected from RA,
RB, R6 and RD, each of which is optidBally substituted with one or more
1:27 groups; R2 is hydrogen or C1-C2 alkyl; 123 is hydrogen, C1-C4 alkyl,

In anvitier isrefeived|snsubdiinast] wHRBRefammsdre, IRBighdapsp tiorREly whitituted

B ) e BB o B e o
approyRiteIiaehvIET BNy B1OrAIR pBIPEYERG sBRRkde NHE@PRARI cAftRfrg

C1-C. alkyl or C1-C4 haloalkyl, each of which is optionally substituted bty
betweencd angbiP, g clemp aRdaiRg 3 arsh A Weeeritatem rIdaptionally

one BifbRMoM; BERBY peVEEoeR AR5 pRIR. C1-C6 alkyl, C1-C6
haloalkyl, OR' or CONR12R18; R8 Is halo, phenyl, C1-C6 alkoxyphenyl,

OR12, NIR.12R13, NR12CO2R14, C0O21212, CONR12R13, Fr or RH, the

last t f whigh are optionally substituted with one or more R9 groups:;
Mo TRy, 6 ity LG SRy ) GRS, T ABH R s of
ring eyohnalkyblyey¢lic Ghaiedpd oblkybyshenytoRR N 6€0MIRER, NEHY 10 ring atoms
NIVR13, NR42C(0)R13, NR12CO2R14, C(0)R12, CO2R", CONR12R13,

contaiRiNgBNe PICEARMLR) elPIPe ARLARPNRAY I28eRE8F Rigth Sglected from
Oxygy;{igﬂgly%yﬁﬁﬁtuted by R11; R" is phenyl, NIVR18 or NR12CO2R14;
R12 and 1218 are each independently hydrogen, Ci_Coalkyl or C1-C6
haloalkyl; 20 R" is Ci_Cealkyl or C1-C6 haloalkyl; R15 is hydrogen; 25 RA

Mosi%?e%?gﬁﬁf\f‘%ﬂg iggé?gcfé(ﬁlﬁgt%yé‘g_é%yl, pyrrolidinyl, piperidinyl, piperazinyi,
morpholinyl, 3-azabicyclo{3.1.0lhex-3-yl, homopiperazinyl,
2,5-diazabicyclo[4.3.0]non-2-yl, 3,8-diazabicyclof[3.2:1]oct-3-yl,
3,8-diazabicyclo[3.2.1}oct-8-yl, 2,5-diazabicyclo[2.2.1Thept-2-yi, 1,4~
diazabicyclo[4.3.0]non-4-yi and 1,4-diazabicyclo[3.2.2]non-4-yl.

Preferably R™ is halo, OR”, NR”R"”, NR”CO,R", CO,R", oxo, C,-C, alkyl or C,-C,
haloalkyl, the last two of which are optionally substituted by R".

More preferably, R" is halo, methyl, ethyl, isopropyl, hydroxy, methoxy, NH,, NHMe,
NMe,, NHCO,Bu, CO,H, CO, Bu, oxo, benzyl, -CH,NH,, -CH,NHMe, CH,NMe, or
-CH,NMeCO, Bu.

In one preferred embodiment, R” is -Y-CO,R™. Preferably R" is hydrogen or C-C,
alkyl. More preferably R™ is hydrogen. Preferably Y is a covalent bond or C-C,
alkyla‘ny!. More preferably, Y is a covalent bond or methylene. Most preferably Y

is a covalent bond

In another preferred embodiment, R® is -Y-R™. Preferably R* is a carboxylic acid

isostere selected from -CONHR", tetrazol-5-yl and 2,5-dihydro-5-oxo-1,2,4~
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R8 is phenyl; -20- 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 atom4.5 RE is a monocyclic saturated
ring system containing between 3 and 7 ring atoms containing one

oxadBisIgSy|atemeRFalsha Ynenpepsidar bden thele @ralkylappropfviate preferably,

. number of ring atoms, polycyclic saturated ring system containing

Y is ayeprRiensbond 19 MRIMMERR containing 10 at least one nitrogen atom and
optionally one other atom selected from oxygen and sulphur; Fe 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

sulphug;el5 RH.is a 5+ or G- Todl {ining up

Prefetrg@yo %tfgé)e%sﬁ%%rﬁg %ﬂ%@&?ﬁg%gc I dgngr%g%?@%%rgmbcyclic
saturated ring system containing either 5 or 6 ring atoms, of which at least
one is a heteroatom selected frgm 20 pitrogen, oxygen and sulphur; Rm is
a 5- or 6-membered heteroardmatic-fihg containing a heteroatom selected
from nitrogen, oxygen agg sulphul; and 25 Y is a covalent bond or
methylene. In an alternativg] embhetliment of the present invention, the
present invention provid?\? conmjpounds of formula (I-AA) -21- wherein R1
is a pyridyl optionally subst Wi nepR?nore C1-C6 alkyl groups; 5
R3 and R4 are each indepéndently hydrbigen or C1-C6 alkyl; Rs is
-CONHIV; R6is CI'-CGFéﬁkyI, optionalgg‘*subst(w]ed by a substituent
selected from -OH, C3-05 10 cycloalkyloxy, C1-C6 alkoxy and C1-C6
haloalkoxy;

In an alternative embodiment of the present invention, R® may be positioned on N to

give the compound of formuta (I°):

R\N/R
L
= AR
S
R R (®)

Preferably, R® is C.-C, alkyl or C,-C, haloalkyl, each of which is optionally substituted
by C,-C, alkoxy, C,-C, haloalkoxy or a cyclic group selected from R’, R" and R", or R’
is R" or hydrogen;

R’is a C,-C, monogcyclic cycloalkyl group;

R" 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
R is a 5- or 6-membered heteroaromatic ring containing up to three heteroatoms

independently selected from nitrogen, oxyge'n and sulphur.



10

15

20

25

30

F216 is selected from the group consisting of -S02-(C1-C6 alkyl) and
-S02-phenyl; and tautomers thereof or a pharmaceutically acceptable
salts, or solvates of said compounds or tautomers. 15 In another
embodiment of the compounds of forfgula I-AA, Rl is 2-pyridinyl
substituted with one or more methyl. In another embodiment of the
compounds of formula I-AA, 123 and R4 are independently selected from

More RSt Sr e AL i tor TR e 3 SRR ey
subsHiR RNEIStNBRRIOBCE; IRaleBtko P FRAyOREHBun Rnedied from R’, R

ehgnbodign_ent '9? the compounds of formula I-AA, R6 is ethyl, optionally
and Bubetiftitdel By @ SMsERGSH selected from the group consisting of hydroxyl,

g W' %R@gy, fluoromethoxy, fluoroethoxy, fluoropropoxy,
Ris %@%ﬁﬁﬁmw, é?iﬁuo éthoxy, difluoropropoxy, trifluoromethoxy,
R* artdfRfbavethagh, inifepeopkaitxg, randaypitibuagiorgtiezbrirgps yeiean dddaining
... _are independently selected, from the group copsisting,of hydrogen, methyl,
ooE gt B AR RDI SN I B AV otdte SR e
nitrogetsBupneselpatedifipor;taadgroup consisting of -OH, C3-C8

.. cycloalkyloxy, C1-05 alkoxy and C1-C6 haloalkoxy; and R16 is selected
R istrofn Mgneipheiishpls Grasepeliprap sasoriis @-netetaians gripcted from

nitro%éﬂ?r'ﬁ%%%ﬁ@tb@@ﬂﬁﬂ%lof the present invention, the present invention

rovides'compounds of formula (I-BB) Fe,41, HN N R4 Ria ,NH(I-BB)
wherein  R3 and R4 are each independently selected from the group

More TS ORI ASEi o IEoRRM RO sl (00 My

oup congistlng of" ,'propyl, fluorémet luoroe

subsfitieteaptnp@l-Gif atkoetion adifjuticogropyls e uteo dtom, RhRirdud Rrop’ is R"
and 20 R18 is selected from the group consisting of-SO,CH,, and
or hyd§geRi2CH3. Most preferred compounds are:

R’ is cyclopropyl or cyclobutyl;
R" 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

R" is a 5- or 6-membered heteroaromatic ring containing one nitrogen atom.

More preferably, R® is C,-C, alkyl or C,-C, haloalkyl, each of which is optionally
substituted by C,-C, atkoxy, cyclopropyl, cyclobutyl, tetrahydrofuranyl,
tetrahydropyranyl or pyridinyl, or R® is hydrogen or tetrahydropyranyl.

Most preferably, R® is hydrogen, methyl, ethyl, isopropyl, isobutyl, methoxyethyl,
methoxypropyl, ethoxyethyl, ethoxypropyl, propoxyethyl, 2,2,2-trifluoroethyl,
tetrahydrofuranylmethyl, tetrahydropyranylmethyl, tetrahydropyranyl or
pyridinylmethyl.

Preferred embodiments of compounds of formula (1} are those that incorporate two

or more of the foregoing preferences.
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-23- methyl
5-((1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-y1)-1-(2-ethoxyethyl)-7-(4-methyl
pyridin-2-ylamino)-1H-pyrazolo[4,3-tyrimidine-3-carboxylate, methyl
1-(2-ethoxyethyl)-5-(N-isopropyl-N-mé€iylamino)-7-(6-methylpyridin-2-
5ylamino)-1H-pyrazolo[4,3-cf]pyrimidine-3-carboxylate, ethyl
1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino
)-1 Hpyrazolo[4 ,3,-d]pyrimidine-%i rboxylate 10 2-(dimethylamino)ethyl .

PrerbahaRy SRS LI ey RS - each Of which is

optiofaMAIbkiRYALAlal6 e BpvisRidivEsfordoxXylate, S
1-(2-ethoxyethyl)-5-(N-methyl-N-propylamino)-7-(4-methylpyridin-2-ylamin
0)-1 Hpyrazolo[4 ,3-c]pyrimidine-3-carboxylic acid, 15

2. 5-(N-I 0 7 amino)-7-(4-methylpyridin-2-ylamino)-1-(2-propox

R ‘Sa‘g#ﬁ?gﬂﬁ%%g% ,3-d]pyrimidine-3-carboxylic add,
7-(4,6-dimethylpyridin-2-ylamino)-1-(2-ethoxyethyl)-5-(N-isopropyl-N-meth

.. Yl-amino)- 201H-pyrazolof[4,3-d]pyrimidine-3-carboxylic acid 8
R IS g o eI B IBSR S Gry B RO gFaReS e
grod%ﬁ@?@ﬂ’kﬂMﬂ%@i@ﬁ)pﬁi@ﬁﬁwiﬁﬂmtﬁe@ﬁﬂﬁxﬂm%om R? groups;

51-(2-ethoxyethyl)-5-isopropylamino-7-(4-methylpyridin-2-ylamino)-1H-py
razolo[4,3- tyrimidine-3-carboxylic acid,

4 hyd)- - -N- in0)-7-(2-methoxypyrimidin-4-yla
R Emﬁ)@?%}?&%ﬁ%@ﬁ%ﬁEﬁ;ﬁﬁﬁé{%@rboxwic acid, -24- :

3-[1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-y

_ in0)- 1H-pywazolo[4,3-dipyrimidin-3-y1]-2H:1 2.4-0xadiazol-5-ane .
S A K A T e i e
no)-1 H- 5pyrazolo[4,3-d]pyrimidin-3-y1]-2H-1,2,4-oxadiazol-5-one,
. 1-(2-ethoxyethyl)-7-(4-fluoro-3-methylphenylamino)-5-(N-isopropyl-N-meth
R %QQlel-%y'r 3dlo[4,3-d]pyrimidine-3-carboxylic acid,
101-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-fluoro-3-methylphenyl
amino)-1 H- py r azolo[4 ,3- cnpy rimidine-3-carboxylic acid,

R’ is7G3 Q. dilkgthyohényhaamibyla gacsued waighy is suptioamir- subsdiigathiin dy.-C.

~ y_ > y r idi e I I, i i L d M . RG . RN
e R i
hydndgemidin2-ylamino)-1H-pyrazolo[4,3-djpyrimidine-3-carboxylic acid,

R’ is halo, C,-C, alkyl, C.-C, haloalkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C,, cycloalkyl,
C,-C,, halocycloalkyl, phenyl, OR", OC(O)R¥, NO,, NR"R"”, NR”C(O)R",

' NR“CO,R", C(O)R®, CO,R"”, CONR"R" or CN;

R® is halo, phenyl, C-C, alkoxyphenyl, OR”, OC(O)R", NO,, NR”R", NR*C(O)R",
NR%COQ,R", C(O)R"™, CO,R™, CONR"R¥, CN, R® or R", the last two of which are

optionally substituted with one or more R groups;

R® is C,-C, alkyl, C.-C, haloalky! or CO,R*;
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1-(2-(cyclopropylmethoxy)ethyl)-5-(N-ethyl-N-methylamino)-7-(4-methyl-py
ridin-2- 20 ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,
1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-yla
mino)-1 Hpy r azolo[4 ,3- d jpy rimi ditie--3- carb oxylic acid,
251-(2-isopropoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin

R™ ishalaﬂ@“*@mﬂ?ahyMIC(IA—G alpyiiydioakdytarherylicGRig, OC(O)R™, NO,,

1- - - (-(4-rnethylpyridin-2-
NR R e B A eyt R cCea o Reoe A - el

or Caﬂdh‘cﬂéatk |, the last two of which are optionally substituted by R";

N11- -(2- ethoxyethyl) -5-(N-ethyl-N-methylamino)-7-(4-methylioyddin- “2- ylam
in0)-1Hpyrazolo[4,3-d]pyrimidine-3-carbonyl]methanesulfonamide  and
11 rg the e) rﬂﬁﬁw@eutlcaﬂy acceptable salts or solvates of

R Iéagﬁdg gﬁ N{?ogﬁds or tautoniers. Pharmaceutically acceptable salts of the

compounds of formula (1) mclude the acid addition and base salts thereof.
12 1OS§J;able aci a ition aIt rmed a htlfc Cée&m n xic

R g B0 A IRE b HA S s A e o RO
bicarbonate/carbonate blsulphate/sulphate borate, camsylate, citrate,
edisylate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate,

'%&éhﬁu% bAbSp qlﬁ’@«gﬁﬂate hydrochloride/chloride,
hydrobromlde/bromlde, 15 hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,

R” islptiregenmitr@eCoaltate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate,
stearate, succinate, tartrate, tosylate and trifluoroacetate salts. 20 Suitable

R" idasesaisaye fotrfledioonethgsdsvhiciaiotB-9bortd)dcdniidrd=8asrplds2,4-
include the aluminium, arginine, benzathine, calcium, choline,

oxadigzdliifline, diolamine, glycine, lysine, magnesium, meglumine, ()lamina,
potassium, sodium, tromethamine and zinc salts. 25 For a review on
suitable salts, see "Handbook of Pharmaceutical Salts: Properties,

R" isgereenaeysia Cise; Byatnalivheaonmuth (Wiley-VCH, Weinheim,
Germany, 2002). A pharmaceutically acceptable salt of a compound of
formula (1) may be readily prepared by mixing together solutions of the

R® iscphapotind of formula (1) and the 30desired acid or base, as appropriate.
The salt may precipitate from solution and be -26- collected by filtration or
may be recovered by evaporation of the solvent. The degree

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;

R’ is a 5- or 6-membered heteroaromatic ring containing up to three heteroatoms

independently selected from nitrogen, oxygen and sulphur;

R® is a monocyclic saturated ring system containing between 3 and 7 ring atoms, of

which at least one is a hetercatom selected from nifrogen, oxygen and suiphur;

R" and R® are each independently a monocyclic or, when there are an appropriate

number of ring atoms, polycyclic saturated ring system containing between 3 and 10
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of ionisation in the salt may vary from completely ionised to almost
non-ionised. The compounds of the invention may exist in both unsolvated
and solvated forms. 5 The term 'solvate’ is used herein to describe a
molecular complex comprising the comgpound Of the invention and one or
more pharmaceutically acceptable solvent molecules, for example,
ring SihasoblhRiter 2 Rudiate ddemplisikedadiansaidisd feshisivatpn, 10xygen and
Included within the scope of the invention are complexes such as
sulpiihrates, drug-host inclusion complexes wherein, in contrast to the
aforementioned solvates, the drug and host are present in stoichiometric
or non-stoichiometric amounts. Also included are complexes of the drug
R" issvhtaonifigemberadaaiajaatomatoringpegairiniomporferify emheteregtoms
. be in_stpichiometric.or Stoichiometri nis,.The 15 resulting
mde%%rr}n &Eﬁ}éss Er%%%%éﬁ%%ﬂ%%ﬁ%%?ﬁélﬂlx &?@e%@%ﬁgrﬁ?hised. For a review
of such complexes, see J Pharm Sci, 64 (8), 1269-1288 by Haleblian
(Au?ust 1975). Herejnafter all references to compounds of formula (1)

R’ is iryiRRromd ehexelaPbis. solvates and complexes thereof and to

solvates and complexes of salts thereof. 20 The compounds of the

. _invention include compounds of formula ;I) as hereinbefore defined,
R aigblgnieipeacbrdtilege nslamib gatNiaing opacystrrppentining
‘ . .  defi ; ) |
s A SR G T e
nitroger;alledygmahrdgsiiphiiie compounds of formula (1). Thus certain
derivatives of compounds of formula (1) which may have little or no
pharmacological activity thernselves can, when administered into or onto

R" istaesben\s-htepaeritPHditoepomatin da@ tiniminme)putashe flasiiedted from
activity, for 30 example, by hydrolytic cleavage. Such derivatives are

nitrogefay R €5 B 2AS SWREST iKther information on the use of prodrugs may
be found in 'Pro-drugs as Novel -27- Delivery Systems, Vol. 14, ACS
Symposium Series (T Higuchi and W Stella) and 'Bioreversible Carriers in

Y is ®agydesidronbergbimén Pkedentos7 (ed. E B Roche, American
Pharmaceutical Association). 5 Prodrugs in accordance with the invention
can, for example, be produced by replacing appropriate functionalities

Moreppestmtilyh & tiznzpoyridsgrbigymelect dvitbrodRtai R nBittiad Ripeade of which

. ghos skillfigin &he arg sﬁl'lﬁ)ro-moietieg,as described, for example, in

is oplignaihn MSIBHFRG VY B AE B (XS, 1985). 10 Some
examples of prodrugs in accordance with the invention include: (i) where

.. the compound of formula (1) contains a carboxylic acid functionality

R" is (hydsenen &% Estes &lEWof, for example, replacement of the hydrogen with

(C,- Caalkyl; 15

R’ is hydrogen, C,-C, alkyl, which is optionally substituted with one or more R®

groups, or R¥, which is optionally substituted with one or more R’ groups;
R'is hydrogen, C,-C, alkyl or C-C, haloalkyl;
or —-NR’R* forms R, which is optionally substituted with one or more R groups;

Ris -Y-CO,R";
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(if) where the compound of formula (I) contains an alcohol functionality
(-OH), an ether thereof, for example, replacement of the hydrogen with
(C1- C2)alkanoyloxymethyl; and 20 (iii) where the compound of formula (1)
contains a primary or secondary amif@- functionality (-NH20r -NHR where
R H), an amide thereof, for example, replacement of one or both
R°is m{f{f}%ﬂﬁﬁ M\r‘imid(q-ﬁ?él@}ﬁll%ﬂ%néfabh d’r’_lwtheh @(alml}ncheral phes b ?Qiaﬁ&lmhl bg& C,-C,
groups in accordance with the foregoing examples 25 and examples of .
alkoxgifer brdtRiNg pes oh 2 e io HauR AT s AR hoct R s R or
hydrd:'Qﬁ"y’ certain compounds of formula (I) may themselves act as prodrugs
of other compounds of formula (I). -28- Compounds of formula (1)
containing one or more asymmetric carbon atoms can exist as two or
7. re stereqj S, Bl (I) contains an alkenyl
Ris g]?qa kéﬁ_y énée rb%fpj%ve%%%ﬁ(g E%ngspgr )#iksaca)’mers are possible.
Where the compound contains, for example, a keto or oxime group or an
_aromatic 5 majety, tautomeric is ism (tautemersm’), Gan Lt
R is RAAGRTHEY s Srpe LSBT oY ore it ShE e
CONISeReriRfoiRiudRs WEhiRdher seoRR afdnspRiasai sutimicrawit one or
stereoisomers, geometric isomers and tautomeric forms of the compounds
moredﬁ?mm&’(l), including compounds 10 exhibiting more than one type of
isomerism, and mixtures of one or more thereof. Also included are acid
addition or base salts wherein the counterion is optically active, for
R is ExakyD CielytbaloatysioeCe», Riéemic, for example, DL-tartrate or
DLarginine. 15 Cis/trans isomers may be separated by conventional
techniques well known to those skilled in the art, for example,
R" isohamnaiographyleamfaciavalieiysiatisation. Shemgndmia| GClOMRIENOr,
,the preparation/isolation of ipdividual enantiomers inclyde chiral synthesis
NR“Rol
or C.(01 thadasemaie aia pb oF derivetive)optiBaaly sisumRrltsshijakhigh
préssure liguid chromatography (HPLC). Alternatively, the racemate (or a
racemic precursor) may be reacted with a suitable optically active
1 .C o e 3 eohol, or, in the case where the 25
R 'chﬁn% ﬁﬂ%&‘%rmu a )(c??ﬁ%iﬁs an acidic or basic moiety, an acid or
base such as tartaric acid or 1-phenylethylamine. The resulting
s _diastgreomeric mixture ma téb}g separated by .chromatography and{or,
R™ 8 o P SRR D6y Bett o e AU oA
converted to the corresponding pure enantiomer(s) by means well known
.. 108 skilled person. -29- Chiral compounds of the invention (and chiral
R" isstederatid Mdred?) RRIP#Ebtained in enantiomerically-enriched form
using chromatography, typically HPLC, on an asymrnetric resin with a
mobile phase consisting of a hydrocarbon, typically heptane or hexane,
R" iscoyetoging;from 0 to 50% isopropanol, typically from 2 to 20%, and from 5
0 to 5% of an alkylamine, typically 0.1% diethylamine. Concentration of
the eluate affords the enriched mixture. Stereoisomeric conglomerates
R* ismaydeospesateChyacowiyignalitgchniques known to those skilled in
the art - see, for example, "Stereochemistry of Organic 10 Compounds" by
EL Eliel (Wiley, New York; 1994). The present invention includes all
R®is fm;ceutically acceptable isotopically-labelled compounds of formula
(1) wherein one or more atoms are replaced by atoms having the same
atomic number, but an atomic mass or mass number different from the

R® 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;

RsGSR od\’i@a@%ﬁé’&é@%or%@n&ol&gw%f e 50Na0&n &te Cs atkyl
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15 atomic mass or mass number usually found in nature. Examples of
isotopes suitable for inclusion in the compounds of the invention include
isotopes of hydrogen, such as 2H and 3H, carbon, such as "C, "C and "C,
chlorine, such as Cl,36fluorine, such-&s-"F, iodine, such as 1231 and 125,
nitrogen, such 20 as "N and "N, oxygen, such as "0, 170 and 180,
R" ihdsahanisredchaisrdaaRmaatsdimhaenraupiias Sh&teraitom selected from
. isotopically-labelled compounds of formula %IS)] for gxagué)le,_those )
nitrogRBr GENIRTY PSRRI G T PR TA A5 IR BRETFegsRAlRms in the
ring ISP Y IPEISTHEMIP R S8 forhBAd AHQAENRIRBIRP eSO IH HIlrd Gers HicRRS:
carbon-14, i.e. "C, are particularly usetul for this purpose in view of their
ease of incorporation and ready means of detection.  Substitution with
e ;.. neayier isoiepe ' i f tal : :
R i S e o e A L B S o atoms
contekdamplme-Bldgereatatt;in vivo half-life or reduced dosage requirements,
and hence may be preferred in some circumstances. Substitution with
positron emitting isotopes, such as "C, 18F,'50 and 13NI, can be 5 useful
R\ idmPesieydinissianderesrariy drFdppysstiesdenenparioing i BRirate
receptor occupancy. Isotopically-labeled compounds of formula (I) can o
polygeelisy spiusaterb JRecavsiess RRsiabHag RevRRRS RASWDIHNEGSHS rantaining
at 1elst @ hitFde Hfﬁ&ﬁﬁssﬁcﬁagmﬂ%g Hdodhpsedancebeditdi®m oxygen and
accompanying Examples and Prepdrations using an appropriate
sulphaatppically-labeled reagents in place of the non-labeled reagent
previously employed. Pharmaceutically acceptable solvates in
accordance with the invention include those 15 wherein the solvent of
R® i€ty stallizaleliceajubstézDinycaybtenbstitiieding G BYfeAG aadt®ing atoms, of
. €16-DMSO. Compounds of the invention intended for pharmaceutical use
which 2 [sasipRfister b sl AR BleETOTPHILO Br5u GeKIsRANhaypaur;
obtained, for example, as solid 20 plugs, powders, or films by methods
such as precipitation, crystallization, freeze drying, spray drying, or

. R" isadpovativeranyheyericpteraascnabigione-enetaipiae iy iy ositresgnctoms;

this purpose. The compounds of formula (I) are inhibitors of PDES5.
Accordingly, in a further 25 aspect the present invention provides for the
R" angeRf arceagvimtbpbiuents € nonaciiosaturstdiconsglegstaimecentaining

... as rmaceutical agent, and particularly as, a therapeutic nt for the
et S RT3 BN AP S A B DL Eom
nitrogawaxigeregngealpeneficial effect. -31- Conditions suitable for

treatment with the compounds of the invention include hypertension

(including essential hypertension, pulmonary hypertension, secondary

R" iyPs! @Pél%ﬁ%éﬁ‘g%ﬂ%@&BMP&EWB@W@@HB@F&%%%M{M from

s
diabetes, hypertension associated with atherosclerosis, and renovascular

nitroggie teysien aisd salgstiviendart failure, angina (including stable, unstable
and variant (Prinzmetal)

Y is a covalent bond or methylene.

In an alternative embodiment of the present invention, the present invention

provides compounds of formula (I-AA)
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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 tolesafice, diabetes, impaired glucose
tolerance, metabolic syndrome, obesity, 10 sexual dysfunction (including
male erectile disorder, impotemge, female sexual arousal disorder, clitoral

dysfunction, female hypoai;t?ive sexdal desire disorder, female sexual pain

disorder, female sexual orgasmic fJysfunction and sexual dysfunction due
to spinal cord injury), pre labonr, pre-eclampsia, dysmenorrhea,
polycystic ovary-syndro ign p stati%hyperplasia, bladder 15 outlet
obstruction, incontinence, ghronicpgbstrygtive pulmonary disease, acute
respiratory failure, bronchgts, chronic asihma, allergic asthma, allergic
rhinitis, gut motility disorders (including ifYitabl bpyvel syndrome),
Kawasaki's syndrome, multiple sclerosis, Alzheimer's disease, psoriasis,
whegrHlim necrosis, scarring, fibrosis, pain (particularly neuropathic pain),
__cancey, metastasjs, baldness, nutcracker 20 oesophagus, anal fissure and
R sy VTS GRHOHA e e L s SE P, EriborP NGRS the
use of a compound of formula (1), or a tautomer, salt or solvate thereof, for
, the manufacture of a medicament for the treatment of such a condition. 25
R” anthKcarperefit deprngrrdbnhbiiienssnangy-be @kl alone or in
combination with other therapeutic agents. When used in combination with
another therapeutic agent the administration of the two agents may be
R’ isshG@idHESYs or sequential. Simultaneous administration includes the
administration of a single dosage form that 30 comprises both agents and
the administration of the two agents in separate dosage forms at

[
a O
. v,

_R® isobstaatiglydpaosaing dimetibreu eytial absiniatiandsmudrsnineot32c C,

_ administration of the two agents according to different schedules provided

cyclaglitinee fsdn Jlapandie feraoaldxywhich the treatment is _
provided. Suitable agents with which the compounds of formula (1) can be
co-administered include aspirin, angiotensin Il receptor antagonists (such

R™ imsalneiadiraanbesaiean, comsistingroi-dheart jraibybrandarO,-phenyl;

i h ladipine), beta-blockers.
and B S R R O SRR e
comgimoidl antapitaterarvedilol and metoprolol), C11027, CCR5 receptor

e e
subsigFed igeh Khelieipdriazidahohlarhaliopee anthaanirifles BlB®mpounds of

adrenergic antagonists (such as doxazosin), ACE (angiotensin converting
formiizii8) RhindR @R NdsReniasily selasted framitie araurisensigting of
0 e ORjst
e ooy B oo e e aEnE R he compounds of
form(dadtids RSutrsalatited kosadhe s eyisisiitg ofipi8aGHY and — -

li irige), 15, glitazones.(suc rosiglitazone,and pioglitazone) and
S0, R o SO RH SR RS S 8 et hA K da et
optidoshpiatibstinwd $gtinsalsfituaia esibrost Vasiatin, ot RhassEfliar hydroxyl
ligands (such as gabapentin, pregabalin,

methpgt, SRIBKY-ART BTSRRI Buoraeiony fhsapenaxy,

difluctémetntiernaiydryeieRey Ml thidxe. Ak BRI RN arifluoroethoxy,

C-[1-(1H-tetrazol-5-ylmethyl)- 20 cycloheptyl]-methylamine,
triflugssisnvasiorreiphatgaaimethyl-cyclopenty1)-acetic acid,
(1a,3a,5a)-(3-amino-methyl-bicyclop.2.0Thept-3-y1)-acetic acid,
(3S,5R)-3- aminomethy1-5-methyl-octanoic acid,
In anGhaRSbadimeri-oidtey tbaptanaitsasidormula I-AA, R’ pyridinyl is substituted
... (3S,5R)-3-aming-5-methyl-nonanoic acid and
with %ﬁéﬁf@%@-‘y%ethyl-o‘cta\noic acid). 25 The compounds of formula
(I) may be administered alone or in combination with one or more other
compounds of the invention or in combination with one or more other



drugs (or as any combination thereof). Generally, they will be
-administered as a formulation in association with one or more
pharmaceutically acceptable excipients. 30 The term "excipient” is used
herein to deseribe any ingredient othgpthan the compound(s) of the
invention. The choice of excipient will to a large extent depend -33- on
factors such as the particular mode of administration, the effect of the

. _ excipient on solubility and stabig; , and the nature of the dosage form.
R® anjshin AL SREAPESRTHCARIREIEAEBIE 0P HECUBIGRRS BTES AhBVAERG ety

ethylP ARAVRBHSH =d methods for their preparation will be readily
Y aéﬁrg%r’g‘nt to thogg s‘ﬁﬁed in the art. Such compositions and methods for
their preparation may be found, for example, in 'Remington’s

s ... Phar i ' L9t NiTels ck Publishi
R o e R B T e o R AR gonsisting
of —OMatadDivistkatitgioxsy )vO)vaisvwailaning, <%, tetbtikooympodind enters
the gastrointestinal tract, or buccal or sublingual administration may be
employed by which the compound enters the blood stream directly from

R" ighe et /AR ara giignecndiatie foree), agminist atin, meeie solid
formulations such as tablets, capsules containing particulates, liquids, or
powders, lozenges (including liquid-filled), chews, multi- and

In an'bal'ﬂtgf%ﬁg IGHaRSe %M&PBHH%#&%%‘{H%S'B% #88ent invention
muco-adhesive), ovules, sprays and liquid formulations. 20Liquid

provifbem ataiipos: ntsurfdauspleniBhs, 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, polyethylene
glycol, propylene glycol,rﬁﬂ%;:);lcellul O% a suitable oil, and one or more

emulsifying agents and/or suspending gggnts. Liquid formulations may
also be prepared by the reconstitutian25 of a solid, for example, from a
sachet. The compounds of the }Qven jon may also be used in
fast-dissolving, fast-disintegratj osage forms such as those described
in Expert Opinion in Therapeuti ~J,1(®), 981-986 by Liang and
Chen (2001). -34- For table? sage form%”depending on dose, the drug
may make up from 1 wt% to 8Qwt% of the dosagssform, more typically
from 5 wt% to 60 wt% of theslosage form. In addition to the drug, tablets
generally contain a disintegrant. Examples of disintegrants include sodium

whergliy o giycolate, sodium carboxymethyl cellulose, 5 calcium

R’ af@ROXYEEHM ARIbIRIRIHIP SUIBALeSR A I OSRVSRERY of methyl,
polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower

ethyliapddgeaniaryél hydroxypropyl cellulose, starch, pregelatinised starch and
sodium alginate. Generally, the disintegrant will comprise from 1 wt% to
25 wt%, preferably from 5 wt% to 20 wt% of the dosage form. 10 Binders

R™ srealeckrdiions st gimpacoosisigeod natitied, tethyta ipketfgl rfiutaiione thyl,
Sujtable binders incl micrgcrystalline cellulose,.gelatin, sygars

for BBl RO RIS, AALPEP AN KRG DUORATLH At

tﬁﬂu@fggﬁiwmmstarch, hydroxypropy! cellulose and hydroxypropyl

methylcellulose. Tablets may also 15 contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like),

R 9B ALY 'tﬂ%‘ﬁ?&fn’qc%ﬁ%ﬁgﬁﬁg%’f@@’@Picr%rd%téﬂi[,@ﬁﬁ!%'ﬁse’

starch and dibasic calci hosphate dihydraté’

Most preferred compounds are:
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Tablets may also optionally comprise surface active agents, such as
sodium lauryl 20 sulfate and polysorbate 80, and glidants such as silicon
dioxide and talc. When present, surface active agents may comprise from
0.2 wt% to 5 wt% of the tablet, and giidants may comprise from 0.2 wt% to
1 wt% of the tablet. Tablets also generally contain lubricants such as

methybBriEsR a8 dialim zziitycios. 21 ¢ et 221§ btédustensedivi) Btédumiethyl-
., fumarate,.an ixtures of nesium stearate with saodium lauryl
ey Y G COPNBIAE PG GRS 10 Wi,
preferably from 0.5 wt% to 3 wt% of the tablet. Other possible
ingredients include anti-oxidants, colourants, flavouring agents, 30
met_lma ?g

kbatesysty e ihisoriaprbbmetbylminghiySrneingry einadn
lamiibiodRevt- 3096, @%I?g% RauL. 30 widp toahout 90 wt% binder, from
Y amabosut 0 \%%% to ag{)’ut W![% Jﬁ%e%t,%‘tg/r%*gbouf 2 wt% to about 10 wt%
disintegrant, and from about 0,25 wt% to about 10 wt% lubricant. Tablet

ety B R e A RSB BB a2 ¥tamino) -

p ) )

pyrazutdid afiigiacidieit Senrgbalgdaie, extruded before tabletting. The final
formulation may comprise one or more layers and may be coated or

uncoated; it may even be encapsulated. 10 The formulation of tablets is
2-(difiemvAaes o JER I BRGRIHIRAIANRAE Fosi RIS V@l e @4 i
( pie?g?man ar)1d L? Lachmap?"M_arcel Ded%ier, N-@ Iil?‘i( ﬁgé%ezl é%rbdm 2
ylamgmi7i 6bpgragoloMebdaonriisioesi featdrakeidtsinistration may be
formulated to be immediate and/or 15modified release. Modified release
formulations include delayed-, sustained-, pulsed-, controlled-, targeted

1-(2-athbpyegnyinbid i eletnd. B piabiamonlidd(kieateyipymdiaioprifombre | H-
r s,of the invengjon are descrihed in US Patent No. 6,106,864.
PYF&‘%%?Z%?&?@M&PQ!H&E}}?@ ?@%@?e@ﬁ logies 20 such as high energy
dispersions and osmotic and coated particles are to be found in Verma

etal, Pharmaceutical Technology On-line, 25(2), 1-14 (2001). The use of
S-(N-ispipry hlkmethyiamiedofdiivatisibysidia-dedentag i Wecpomaarethyl)-

1 H—p-grﬁﬁé gundsahibmindention may alsq be administered directly into the

lood 25 stream, into muscle, or into an internal organ. Suitable means for
parenteral administration include intravenous, intraarterial, intraperitoneal,

j ' ' [ngrair |, intr rnal, intracranial, .
T e R e SR L e i retot-amin-
1H-pacimol st eliafjppdhaitines8diarbogiidingidicroneedle) injectors,

needle-free injectors and infusion techniques. -36- Parenteral

formulations are typically aqueous solutions which may contain excipients

5-(N-2yeloBaRIreamhpaysrRRs %E%MWWQ@&%RT?@FMW%%M%MH—

from 3 to 9), but, for some applications, they may be more’suitably
pyrazgiaktidtetryEmidiears wanbagyte asidolution or as a dried form to be used

in conjunctionywith a suitable vehicle 5 such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for

1-(2-efampdhih)-frophilispytaminayiébdilgthglpgddmdistedinsingrstendarsio[4, 3-
rpha.ma utical techni L‘IjES well known to those skilled in the art. 10
dpynmidine-3-carboxylic acid,

1-(2-ethoxyethyl)}-5-(N-ethyl-N-methylamino}-7-(2-methoxypyrimidin-4-ylamino)-1 H-
pyrazoio[4,3-d]pyrimidine-3-carboxylic acid,
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The solubility of compounds of formula (l)used in the preparation of

parenteral solutions may be increased by the use of appropriate

formulation techniques, such as the incorporation of solubility-enhancing

agents. 15 Formulations for parenteraijadministration may be formulated

to be immediate and/or modified release. Modified release formulations -
3-[1-p2chifiedeayavs-shskedpedpybilserihghntinier? - (argettd/widin-2-ylamino)-

programmed release. Thus compounds of the invention may be
1H-pyasalalded = aysinigioetnyikehe, Tof ARSAARIE N6 administration as

an implanted depot providing modified release of the active 20 compound.

Examples of such formulations include drug-coated stents and PGLA

3{1-fiaibepivetby] Fhd Natipdubaaihitenminehfod sy peiadiilasined1H-
ical Skj : ' d lly. Typical
pvra R L B e L o o one soitions.

creams, ointments, dusting powders, dressings, foams, films, skin

T R N
1 H,@%bmgt%@m@h@ﬂgl@ﬂmr@@ém, white petrolatum, glycerin,

polyethylene glycol and propylene glycol. Penetration enhancers may be
incorporated - see, for 30 example, J Pharm Sci, 88 (10), 955-958 by

Einnin ar r t =37 S QLIAPI ; :
T B R B Aenytamino)-1H-
pyrapblofbShdlpgisnineghombiexatid atictoneedle or needle-free (e.g.

PowderjectTm , Biojectrm , etc.) injection. 5 Formulations for topical
administration may be formulated to be immediate and/or modified
7-(3 [l@asethVipHitiogd seipase fqumstabionstintisi¢ dedyedV. siestainetino -1 H-
pulsed-, controlled-, targeted and programmed release. The compounds
pyragpipld iBvdRyEMidiner3 e B KR ed intranasally or by 10inhalation,
typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for

1-(2-dsyelgnes pyigeetvoy by ol pldsosiepybdomespyianaie hdtiteiashylkpyridin-
r i r ) ray.fr regsurised container,
2 PR 0 e R B
electrohydrodynamics to produce a fine mist), or nebuliser, with or

Swithout the use of itable propellant, such as . -
-2y DR AP S s YRS FAeme iy pyricin-2-
yian M s Haeolb R B WS HmaYireBRIESBcX Pikasitiasive agent, for

example, chitosan or cyclodextrin. The pressurised container, pump,

spray, atomizer, or nebuliser contains a solution 20 or suspension of the
e g S iR 11
pyraggtefthglpidnidiottlecactoxylicrroiskllant(s) as solvent and an optional

surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic acid. 25

Prior to use in a dry powder or suspension formulation, the drug product is
1-(2RicpeoiRed/ iy Nige(suitainefsridelivetiisrinhalrqa-(iyeinglhyadia-thateamino)-

microns). This may be achieved by any appropriate comminuting method,
1H-pyarleldpirall Ry FmicRe MiPERRIMISARIAY, supercritical fluid processing

to form nanoparticles, high pressure homogenisation, or spray drying.

-~ -38- Capsules (made, for example, from gelatin or HPMC), blisters and

N-[1dZ-witgey et sSitN\aisaiary-dY-maimdgoniney hédroneitidadidincgritamino)-
. _ g ! . A
1SRG RS G IRYGEHR AiRle ANeE e

mannitol, or magnesium stearate. The
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5 lactose may be anhydrous or in the form of the monohydrate, preferably

the latter. Other suitable excipients include dextran, glucose, maltose,

sorbitol, xylitol, fructose, sucrose and trehalose. A suitable solution

formulation for use in an atomiser us3g electrohydrodynamics to 10

produce a fine mist may contain from lug to 10mg of the compound of the
N-[1-{PvsthisgpataydSuaiethyhdithedopizminydudhenaty banydiro2ryandno -1 H-

100p1. A typical formulatign may comprise a compaund of formula (1),
pyrazﬁl‘B&l%ﬁ@@{Wﬂ'@f‘é’ @W%%W@{iﬁg %%&%88@&%%Ioride. Alternative

solvents which may be used instead of propylene glycol include glycerol

and polyethylene glycol. 15 Suitable flavours, such as menthol and

and taemersberecfpadeharsiaceHtisa iy aseamipbie salafsebmtas ahegid

rIz‘(.)rm:u!atior!s of the inventio_n intend_ed for .
Compi%%gﬁ%%ﬂ%%‘r%?sig administration. 20 Formulations for inhaled/intranasal

administration may be formulated to be immediate and/or modified release

SRR O el SR A e

additiaraaiathand paderamaneed. release. 25 In the case of dry powder inhalers
and aerosols, the dosage unit is determined by means of a valve which

delivers a metered amount. Units in accordance with the invention are

Suita%@i%%'ilé{ HANGRS I IrUnISISIR WEIRISS A0 RN Riffh GRIMABIRIHAR.

g to 20mg of the compound of formula (I). The overall daily dose will

Exanmppisdiiyibddrthiecacatgtelgsnagiey enenateyiasyeaiainistered in a

. singl .30 ly, as. divi d
L T L Sy B R
esyia\é@giﬁﬁﬂgatéprf@xwm?, gm;thlq)tatm g_fwsnamqu{lsu@urpgsd;aryl, or enema.
ocoa butter Is a traditional suppository. Se, various alternatiyes .
hexalNRJORQSBHAS ANBSEAE 15 REIRRLA G ISP e N R g e bromide,
hydrEaNABaKRD et en METuae kel megiaits ek iaeslifiessylate,

release. Modified release formulations include dela%ed- sustained-,

methlsianaic MeethY ety 2R asd PR greniinate:dNEle, PHiismpRRAiR
paimfibibedAMRILIED ORISR SR IY B AU el

typically in the form fdrops of a'micronised susperision or solution in
saccisotiricsiedratiustemiseddldariiinte, Dhdaterandddinercacatsterontisular
and aural administration include ointments, biodegradable (e.g.
absorbable gel sponges, collagen) and non-biodegradable (e.g. silicone)
Suitabiwleats yefetsddonesdficdpalimdsteitichdsinulaosyririnsatiscExamples
. niosomes or liposomes. A polymer such as 15crosseg-linked polyacrylic
incluge I BT RBH Ay R Ca ARG B At
diolaMMAERPERRY Sy celldasaihdiasyainvice!ldlarsner patudigelldagfum,
or a heteropolysaccharide polymer, for example, gelan gum, may be
trométberpioemitthalisisaitaith a preservative, such as benzalkonium chloride.
Such formulations may also be delivered by iontophoresis. 20
Formulations for ocular/aural administration may be formulated to be
For drenishate anitasesdife deelShlsmdiodifiefl Pblemse deutitdbialis i frioperties,
delayed-, sustained-, pylsed-, ,contro)led-,.tar , rogrammed
Seleqned UeoRon AL A R e TRy e W HEED many. 2002).
soluble macromolecular entities, such as cyclodextrin and suitable
derivatives thereof or polyeégsllene glycol- containing polymers, in order th
A pharpasriticaly sRasRiARIR S 66 ERERANRIRASRIRY B0 vaR%thfyeadily
prep4 %ddm%{g@%ﬁéh%f fopuaRindBhb e AIRSDRIANRSE SPRARRH (1) and the
desired acid or base, as appropriate. The salt may precipitate from solution and be
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-40- 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 cyclggextrin may be used as an auxiliary
additive, i.e. as a carrier, diluent, or 5 solubiliser. Most commonly used for

colledREEB\PHIPRSSS BFeraip it rbetterdd lgpevapoyaltstexting sawvendetha degree

which may be found in International Patent Applications Nos. WO . .

of ioriaationdn thecall Iy MpBATANCPORIBISIAl IGTNSRAIN AR AP UARIHSER:
to administer a combination of active compounds, for 10example, for the
purpose of treating a particular disease or condition, it is within the scope

The aftipopretseof ihedntiontibatasy exisidrebsibrinssdvated eos selvased fatms.

least one of which i di ; e
The {520 SONARARISEE Do R e Cente X VoiREASHRY he
compRastinnisieaive sidheapdnopesitfanard piiammabeticaliyracitaptatidn solvent

o T S R L SRR e ovon

is Wai{é\@ntion, and means for separately retaining said compositions, such as
a container, divided bottle, or divided foil packet. An example 20 of such a
kit is the familiar blister pack used for the packaging of tablets, capsules
drug-

nd the like, T ito ' ion, | [951‘119{ [ lathrat
mduggm%s g‘r?rrl}ge g%é%&n&c?oﬁséggg%ﬁrﬁgﬁg? gxamp%,égr%ﬁgﬁé%grgntreﬁeﬁ,sfor
host astinisistecog phexesparatetyinpesitionst &5 tiedifferentardicipslintvades, the
or for titrating the separate compositions against one another, T is
drug G B SRS LAy GBS O A orie R SR HE S, s
incluliY 41 Revisledeuity theodeadasbmampiy &id orfreordorgusiatiod/er inorganic
human patients, the total daily dose of the compounds of the 30invention

compoRaTIsHHERE R0 AGHOESTA QURARmRIRIGN RS IIs@raRUpts- The
resu@%ﬁ?%&%ﬁ@%@?ﬁﬁy% E)‘Pﬁs@ﬁﬁrﬁgl%aﬂggb?ﬁ‘i’éﬁ@,iﬁfﬂmﬁmﬁééﬂpﬁﬁaareview of

daily -41- dose of from 0.1 mg to 500 mg, while an intravenous dose
suchnaympityesqate HEincor0 Say & 56 J 26Ac1@88 builydeblamipugust 1975).
administered in single or divided doses. 5 These dosages are based on
‘an average human subject having a weight of about 65kg to 70kg. The
HerdihyRisiam vétoreadiy e ebiepioushels whioerdoked finautje ctdentioses to salts,
weight falls outside this range, such as infants and the, elder

ly,
solvaigmpot SesplenesHisHes %%;%é%v@b%%@mqwmﬁﬁéﬂw thereof.

variety of ways. 10 In the following reaction schemes and hereatfter,

. unless otherwise stated Rl to R6 are as defined in the first aspect. These
The posopsswsiéonfiitierinee alipe ekitH SANRAHDBAS aafd@myémr{&ia& hergitnpefore

. (1Q), i.e. compounds of f ej I8 S ANAALIS atri
condiS, A B AURET U SN B ool R e
and (HLwheseiniSAvieran sdkys oriabi¢p aititutat g radristopjeatiyilatveied-batgppounds

group) or a benzyl group, as illustrated in Scheme 1.
of formuia (1).

Also within the scope of the invention are so-called ‘prodrugs’ of the compounds of
formula (I). Thus certain derivatives of compounds of formula (1} which may have
little or no pharmacological activity themselves can, when administered into or onto
the body, be converted into compounds of formula (1) having the desired activity, for
example, by hydrolytic cleavage. Such derivatives are referred to as ‘prodrugs’.

Further information on the use of prodrugs may be found in ‘Pro-drugs as Novel
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Scheme 1 20 When R15 is methyl or ethyl the conversion may

conveniently be accomplished by treating the compound of formula (II)

with an alkaline metal hydroxide such as lithium, sodium or potassium

hydroxide in a suitable solvent at a t€fperature of between about 10C

and the boiling point of the solvent. Suitable solvents include 25 water,
DelivergtBgatenethsliohl thdAGIS Gaspbsivte Sertlesn@théigakkitbaddly Stella) and

.. tetrahydrofuran and dioxap, When [t is tett-butyl the ¢ rsign e

Biorcy g ST e by a g oA GB T S e G G Eal Gaghe:

Amefteh REdyssesercdl ardeqatidiyoroacetic acid in a suitable solvent at a
temperature of between OC and ambient temperature. Suitable solvents

include dioxan and dichloromethane. When R45 is benzyl the conversion

; _ _ |
ProcfX SEEREBREIN R R oL byt A e ety =
replabiydy apenopridaiRingtionkditidaringdepd dm hreecsaipdia dydrbfgemdizn@y with

h as, ium formate jn.the | f a transition metal or
cortalfL, R BloERANA R LR U 40 R AChctn. DR cRIGHE assHragiibed. for
exanfI/GAtBUsATIERIBaNYs1 B W\nen iryedrda(fusstirnak gayip in another

part of the structure of (IC) that is protected, such as an amino group in
R1 or R5, it may be convenient to select frand the protecting group such

hat th e j ' ratjon..For .ex le, if there
o B A B e Ve R 155e
tert-butyl will allow both unmasking oprerations to be achieved with a

. single acid treatment, Similarly, jf benzyloxycarbonyl is the preferred
() WGBS R ) Bl TR SRR RO AR AR SRR
(—COGUH‘)‘?&K'BQ&? heinde pideannalysiesiarrHAaE r&#ﬂM@'WH\%@é‘H%ﬁWK);
group and R15 may be chosen so as to be 'orthogonal’, i.e. each is stable
Colaliykhe conditions used to cleave the other. 20 Unmasking is then a two
stage process, but the intermediate can be subject to a purification step.
b)Compounds of formula (Ip), i.e. compounds of formula (I) wherein R5 is
(ii) wheredidrendiRUBGsaido e dbrconinibe prepiadibbiuestioiiaitydrCifijhen
corresponding agid of formula (] illyustrated in Scheme 2, but this
ether RS SRR, RN b e R R s grour
C,)alke@aRdbyinabitamdatible with one or more of the synthetic steps used.

(iii) where the compound of formula (1) contains a primary or secondary amino
functionality (-NH, or -NHR where R # H}), an amide thereof, for example,

replacement of one or both hydrogens with (C,-C, Jalkanoyl.

Further examples of replacement groups in accordance with the foregoing examples
and examples of other prodrug types may be found in the aforementioned

references.

Finally, certain compounds of formula (I) may themselves act as prodrugs of other

compounds of formula (1).
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Scheme 2 (IC)(ID; R15 hydrogen) The conversion may conveniently be
accomplished by treating a mixture of the acid 5 of formula (IC) and an
alcohol R15-OH in a suitable solvent with a condensing agent such as a
carbodiimide, e.g. dicyclohexylcarbodiBride or N-(3-dimethylaminopropyl)-
N'-ethylcarbodiimide, optionally in the presence of

Comdalimeshyf donmajzy (Idlioen &Hisinenarer atuneco EsyremeIc earbtredtoisgean
. point of the solvent. Sujtable solyents include dichlgromethane and \
exises, L, RO S NSRRI & A OR BRI (7B Was{ bgontains an
ankeﬁwﬁétméﬁgnm%@ﬁ%@@%@@%ﬁﬁwg@ﬁsmshwm@lgr@g@gsible,
co

oxalyl chloride and then treated with the alcohol R15-0H. c)Compounds of
Wheter thel a¢mpaiiad CoBiainy énn exarpesditedl foxRe aiogpt or gaktomatic

: be h ! torml AOSPL
ot BRI R e AR I U R I8 Rl
compotmb s fibinord thahermintiRteioHsamdlistmated in Scheme 3.

-Scheme 3 The compound of formula (In is treated with a base such as -
an alkaline metal 5 carbonate or bicarbonate, for example potassium

InclRAIAMRBIM A ERIUPESTAIRO PSR A MIRINAGY: 2IING) $08rR60RIR s, geometric
triethylamine, diisopropylethylamine or pyridine, and the ap[;g%)rlate
I

isomgtifoARE REArEIvioMIae{RBARMNBHIIES (RERUT) ! I:ESyfagiuding compounds
(ROA- (RAA 1) itapl
e e B R L S S R ey eot

Alsosuchided Griemahly dufitiem andztie xaattsdivhetiejifdine amiddestian is optically

. acetonitrile. Stronger bases such.as sodium hydride, potassiu
Ot SR S D IBEIRIE OF BoCin Bl R G iy gl or DL
arginted. Alternatively, the transformation may be achieved using the

Mitsunobu reaction, in which a solution of the compound of formula (11C)
and the appropriate alcohol R6A-OH in a suitable solvent is treated with

CistariSRhsRdRNAsHRE A A tlialkyazpdicatRear aierig D &S WisiRYown to those

azodicarboxylate or diisopropyl azodicarboxylate. A preferred solvent is
skilledtintiaraft iy, enasneigc ibiasplewranly paddramtpashaasiedisatienof

between -10C and ambient temperature. -45- When the reaction gives a

mixture of the two products (11A) and (118), these can be separated _
Conusittipatirideithiobnigudke preparation/isolation of individual enantiomers

include chiral synthesis from a suitable optically pure precursor or resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral high

pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a suitable
optically active compound, for example, an alcohol, or, in the case where the
compound of formula (1) contains an acidic or basic moiety, an acid or base such as
tartaric acid or 1-phenylethylamine. The resulting diastereomeric mixture may be
separated by chromatography and/or fractional crystallization and one or both of the
diastereoisomers converted to the corresponding pure enantiomer(s) by means well

known to a skilled person.
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The introduction of RG at this stage of the synthetic sequence is not

always 5 necessary. It is often more convenient to introduce R6 at an

early stage and carry it through to the final product. d)Compounds of

formula (II) can be prepared from thezmrresponding 10 monochlorides of

formula (111) by reaction with FINR3R4 as illustrated in Scheme 4. :
Chirslahsmsodindd|o1thé Snkesstivtiofa ol thieiriqnechiniiae {HdrEodnoh#yebe obtained

amine.FINWRA4 in a suitable dipglar aprotic solvent are stirr vated

d |
in e ARG 2 EhH A ST GBSO R e (R C.- O 2n
asyrdiMaHY IR4iXiAe: simsthyionasnidaaatiyrethtiprselistien@yfibally heptane

excess of a tertiary amine such as Nethyldiisopropylamine,

-or hexanethgdmisipingiieor GisSR%msrPseReCh inuaaly Jiiite b0 20%h asd from

0to %@ﬁ%jfe%f '#*%j%?‘“?ﬁé?n@ g%n e@.%”&fé@h%é’ﬁ%ﬂfﬁ”@é{rﬂi%ﬁiﬂ%l%b& the eluate

mclu some ssary to perform the reaction at elevate
affordes iserennchetbadgivassel, particularly when the amine 1-INR3R4 or the

solvent is volatile. It will be appreciated that any functional groups in

HNR3R4, and particularly any primary or secondary amine groups, may

SterB8RDIRIR REHBmAkIRRS Ridp BhoytaisteaBipBdmenibastasbhniques known

successfully. -46- Preferably, the monochloride is treated with 3-5

to thegeivkidatsiprtheatimse s i aampie opatsiansemisiyRiithgasic

_ - i PHAMIAR: im@Wx}gygo% r Nmethylpyrrolidinone,

Co [ﬁ)ﬂ\%%yglﬁ%ﬂé Erﬁe%pe(ﬂgg f caesium fl'uoride?or tetraethylammonium
fluoride, at 80-125C for 12-18 hours, optionally in a closed 5 vessel.
Alternatively, the co unds, of formula (Il) may be hydrolysed as

The QEEE AL N Mior I AB0%S B Bom e Lot e o igRaldhetied

comfssimda d¥ionhida §)therisaietedimarningtdrid Bed Pdpladua\igeatoms having
compounds of formula (IC), as illustrated in 10 scheme 4a. Scheme 4a
the same atomic number, but an atomic mass or mass number different from the

atomic mass or mass number usually found in nature.

Examples of isotopes suitable for inclusion in the compounds of the invention
include isotopes of hydrogen, such as *H and °H, carbon, such as "'C, “C and "'C,
chlorine, such as *Cl, fluorine, such as “F, iodine, such as ™| and ", nitrogen, such
as “N and N, oxygen, such as 0, "0 and "0, phosphorus, such as *P, and

sulphur, such as *S.

Certain isotopically-labelled compounds of formula (1), for example, those
incorporating a radioactive isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium, i.e. °H, and carbon-14, i.e. “C,
are particularly useful for this purpose in view of their ease of incorporation and

ready means of detection.

Substitution with heavier isotopes such as deuterium, /.e. °H, may afford certain

therapeutic advantages resulting from greater metabolic stability, for example,

\
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NCI HO2C-Y (IV) RI"R2 R3 14 HO2C-Y (19 15 Preferably, the
rnonochloride (V) is treated with 3-5 equivalents of the amine 11NR124
and optionally 2-5 equivalents of N-ethyldiisopropylamine in
dimethylsulfoxide or N-methylpyrrolidgpone, optionally in the presence of
caesium fluoride or tetraethylammonium fluoride, at 80-125C for 12-18

increAQEES P PHiRNBEITR SlesedosssRis add renCpementsdsed foencdanttl) be
can be prepared from the corresponding dichlorides of formula (V) by

prefa@geibrsRme ISNRIRSA ffistrated in Scheme 5. 5 Preferably, the
monochloride is treated with 3-5 equivalents of the amine HNR3R4 and
optionally 2-5 equivalents of N-ethyldiisopropylamine in dimethylsulfoxide

Subsiititinathjibyrosiitioreitingoiselignesheysiagsnce of badiantithirgarobe

RS TR S e

recefishloteigpdficyhe amine HNR1R2 and optionally an excess of a

Isotopically-labeled 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 using an:
appropriate isotopically-iabeled reagents in place of the non-labeled reagent

previously employed.

Pharmaceutically acceptable solvates in accordance with the invention include those
wherein the solvent of crystallization may be isotopically substituted, e.g. DO, d,-
acetone, d-DMSO.

Compounds of the invention i_ntended for pharmaceutical use may be administered
as crystalline or amorphous products. They may be obtained, for example, as solid
plugs, powders, or films by methods such as precipitation, crystallization, freeze
drying, spray drying, or evaporative drying. Microwave or radio frequency drying may

be used for this purpose.

The compounds of formula (1) are inhibitors of PDES.  Accordingly, in a further
aspect the present invention provides for the use of a compound of formula (1), or a
tautomer, salt or solvate thereof, as a pharmaceutical agent, and particularly as a
therapeutic agent for the treatment of a condition where inhibition of PDES is known,

or can be shown, to produce a beneficial effect.

The term “treatment” includes palliative, curative and prophylactic treatment.
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15 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. Suitable solvents include
dichloromethane, dimethylsulfoxide, dimethylformamide, acetonitrile,
tetrahydrofuran and N-methylpyrrolidinone. It will be appreciated that any

Condithstioratais FsdnrENRERAwRNdRadinRIsoraRy ¢frthi@imaridion include
secondary amine groups, may need to be protected in order to allow this

hyperdapaian dnsiucing eaceaishixpBiensiany PHERHYCHBRIETS PBaggpondary
hypettdhsion MRS Sldfe RYpoRANBE A BRAaRiRnalys3 O AGHI VAR YRbetes,
of N-ethyldiisopropylamine in dichloromethane, dimethylsulfoxide or a
hyparipnsieroasaneiidduikiedhandstierssigisnd lenoyRseU B -Dprefension),

hows. .-48-. Alternatively, a ] f mj in it
conadgils L S A oA TR LB R e SAa Rt e
angitey)ptrekeecaionirg dichtpritiscissad ded e dhioadwediinfaiiotaticondititalslef

solvents include tetrahydrofuran, dioxan and N-meth@yrrolidinone. In

reduggr hlpedoiessRl REMRIRY (HED PRRe S oS ARRAUS coRDaR, REgoplasty),
sl Basis v aneakly nuplaerbiisolie ditestdRRAIoENaTRARIce, nitrate

compounds of formula (V) into compounds of formula (Ill) gives )
tolerpReatisiabeigssanumaicasialusese fnprancadnaabelio seriges obesity,
mpl Thisd ' ibed in: 0
sox B BRYGTGEHRUL R TRt Rt G81 Hhpbionce, tEER ol
aroupypialistedgrincidioedidpsSiotiom (dan@le) faghitactisteddrnuBt esisealisorder,
chemeﬁ The.dione is treatled with a large exce sta uitablg
femal ShrUAN gL e AL AR GRRHIC B sHRy grd sexual
dysfaRemtphesrbapihdichbeddeuRNPHRImEALIe tapalieseRceQhmEsitary
amine such as N-ethyldiisopropylamine, N-methylmorpholine, 20

dysragappasRinRQlY Y SIGIRHBR ARG, depisadasisichiesaiasias bladder

outldiB s Rimsihyosmanidecanerlic pabieRids dianAfdtalkehse, acute
Alternatively, the dione is treated with POCI, or PhP(0)C12 in a suitable

respigehasyifinil die, prewmiviseichrenigaigfiunamshrgic Ao, salgrgis rhinitis, gut
detraet ' hlori i in.the .0f '

mot B e 0] SO O S iR

multiplatablersslse Atz dlnge saditeadtd) paodgwispiskiitrivechyskgrablyrithe fibrosis,

_di is treated with 10-30 equivalents of POC], and, 3-5 equivalent
pain DGR AEHIGHALHIC R0 h SPGB PR S BB AR ket
oesdhRAdi s Bl amnumAsehiamula (V) can be prepared from the

corresponding aminoamides of formula (VII) as illustrated in Scheme?. 5
Scheme 7

In a further aspect, the present invention provides for the use of a compound of
formula (), or a tautomer, salt or solvate thereof, for the manufacture of a

medicament for the treatment of such a condition.

The compounds of the present invention may be used alone or in combination with
other therapeutic agents. When used in combination with another therapeutic agent
the administration of the two agents méy 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 adminisiration includes the
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H2 0 RNNH Nt R1502C-Y  (VI) A solution of the pyrazolecarboxamide
(VII) and phosgene or an equivalent thereof, such as
1,1'-carbonyldiimidazole, trichloromethyl chloroformate or
10bis(trichloromethyl) carbonate, in gguitable solvent is stirred at a
temperature of between ambient temperature and the boiling point of the

admﬁ@é‘ﬂ@m@@mQné-lt\(v@t@jemée&bﬂtﬁamgeofaﬁmweeo?%aatéﬂwmmad that there
Suitable solvents include acetonitrile, dichloromethane an

is andhYRARPG ERERRIFOHS Srng WAL Rifotestt m@'&ﬁﬁr?é(af'gaﬁ*nu@t(\m'e agents
with QJ?ﬁ’ciln the EGHvBlatO b breRIROMY Idimidazalgdimtilleted include aspirin,

dimethylformamide, acetonitrile or dichloromethane is heated at between
angisbemsitethiroepios @mmt@ﬁdﬁu@m@er@r@mét@ﬁ,tﬁémégéﬁmweﬂrmgsaﬁan

Valsarg?Pésif)%‘%lsc?ng n%rHoa 3%%0%%&%'{3’{% as | Eztgragt&éf é’létéusefr]n‘%‘aSS 20
amio3ifienetitRiikkels (i.e. beta-adrenergic receptor antagonists such as sotalol,
proporanolol, timolol, antenolol, carvedilol and metoprolol), CM1027, CCR5 receptor
antagonists, imidazolines, sGCa's (soluble guanylate cyclase activators)
antihypertensive agents, diuretics (such as hydrochiorothiazide, torsemide,
chlorothiazide, chlorthalidone and amiloride), alpha adrenergic antagonists (such as

doxazosin), ACE (angiotensin converting enzyme) inhibitors {such as quinaptil,

-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
fowering agents (such as atorvastatin, pravastatin, lovastatin, simvastatin, clofibrate
and rosuvastatin), and alpha-2-delta ligands (such as gabapentin, pregabalin,

[ R,5R,6S)-6-(aminomethyl)bicyclo[3.2.0Jhept-6-ylacetic acid, 3-(1-aminomethyl-
cyclohexylmethyl}-4H-[1,2 4loxadiazol-5-one, C-[1-(1H-tetrazol-5-yimethyl)-
cycloheptyl]-methylamine, (38,48)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-acetic
acid ,‘ (10,3, 5a)-(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid, (3S,5R)-3-
aminomethyl-5-methyl-octanoic acid, (38,5R)-3-amino-5-methyl-heptanoic acid,
(38,5R)-3-amino-5-methyl-nonanoic acid and (38,5R)-3-amino-5-methyl-octanoic
acid).

The compounds of formula (1) may be administered alone dr in combination with one
or more other cémpounds of the invention or in combination with one or more other
drugs (or as any combination thereof). Generally, they will be administered as a
formulation in association with one or more pharmaceutically acceptable excipients.
The term “excipient” is used herein to describe any ingredient other than the

compound(s) of the invention. The choice of excipient will to a large extent depend
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(VII) -50- Reduction of the nitro group can be achieved by, for example,
by 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-fgrmate or cydohexene, in a polar
solvent, such as tetrahydrofuran, methanol or ethanol, in the presence of

on factassitich methbgsdriosiiomotdatfsadineairlyaticuicthasffatbdiLthmeosxcipient

palladium(ll) hydroxide, gptionally at elevated temperature and pressure.
on Sﬁ?b’%@%ﬁéﬁﬁf@hg}mo@méﬂﬁﬂﬂﬁ@ﬁéﬁ%@ﬂ?@ﬂﬁr@%}npound 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

Pharmaseylralaamoosienssypariaiion besialaminmi pryols eptivnargsent
snve%ﬁ}%ﬂ?ﬂwB’Eﬁ%ﬁWﬁﬂ%ﬁ?ﬂ@ﬁ%Snmﬁ éé F@é"&‘i‘ﬁ‘g@‘dﬁg@aﬁg Stﬂ'gé;;?o%kiued

omogeneous catalysis) or in suspension (heterog ysis r
in thdissbl@oghuetaipesitionsratienetimderfyydhied isrepatedavitmaysbédblend, for

xR By BB ER R RERE Ohe? PG AU VAR Rypishing

Confpieridepgsly also be used. i)Compounds of formula (VIII) can be
prepared from the corresponding 25nitroesters of formula (1X) as
illustrated in Scheme 9. Scheme 9 The methyl ester of the compounds

The BbiEBUIRICOr 60 NSRS 52 SGRINRES A BIAM] DraPahilREation

acid Is then converted to the corresponding acid chloride by treatment wit
maydrutyiversaraliowing dsndiaiitbencamipeuncanicabltheofasttaiotdstisal tract, or

dichloromethan r with, thionyl chlqride. Fipall solutign ;of the acid
bucd B B L s e B Wl o Spgiung enters

the loxadgistaatidutihfgasehes@othonia or agueous ammonia at between
-78C and room temperature to 10provide the amide of formula (VIII). In
the embodiments (IXA) in which Y is a covalent bond and Eris a methyl

ForrfliPaib B e ussHt eheRaridHanialmsetahdysiexidaderemindiéns such as

chemoselective hydrolysis of the ester group adjacent to the I.e

tabie&ﬁwﬁ@@ﬂﬁmﬁa@m bagicaialesoliguidae st RovEles7 szaraes liogh)ding
liquidSillFF 2388, SRURM S hano-particulates, gels, solid solution, liposome, films

(including muco-adhesive), ovules, sprays and liquid formulations,

Liguid 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, polyethylene glycol, propylene
glycol, 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-
disintegrating dosage forms such as those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-986 by Liang and Chen (2001).
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-52- Scheme 9A OCH3O0H NO2NO2 F1300 5 j)Compounds of formula
(IX6), wherein R6A is any group according to IR6 except hydrogen, i.e.
compounds of formula (IX) except those wherein Fe is hydrogen, can be
prepared from the corresponding estgys of formula (IXe) as illustrated in
Scheme 10. 10 Scheme 10 R1502C-Y (IX9 0 R"02C-Y (IXB) The

For taempeagﬁlg@faﬁ#@y!ﬁeﬂéﬁaﬂg Sealssbide aiagmbiapteacel @ rdmlatings to

agent and a base, or with an alcohol, triphenylphosphine and a dialkyl 15

80 wiitoofisaeodngrae, fasracmpiiscyicoli feprmdve Yk)tereOcwiip i taefosage form.
In ad ORI AR INTS BB BRCHZTBENY AMaln' S ARMRIGRI R B amples of
disintegrants include sodium starch glycolate, sodium carboxymethyl cellulose,
calcium carboxymethyl cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyi cellulose, microcrystalline cellulose, lower alkyl-
substituted hydroxypropy! cellulose, starch, pregelatinised starch and sodium
alginate. Generally, the disintegrant will comprise from 1 wi% to 25 wt%, preferably
from 5 wt% to 20 wt% of the dosage form.

Binders are generally used to impart cohesive qualities fo a tablet formulation.

Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethyiene

- glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch,

hydroxypropy! cellulose and hydroxypropyl methylcellulose. Tablets may also
contain diluents, such as lactose (monohydrate, spray-dried monochydrate,
anhydrous and the like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline

cellulose, starch and dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl
sulfate and polysorbate 80, and glidants such as silicon dioxide and talc. When
present, surface active agents may comprise from 0.2 wt% to 5 wt% of the tablet,

and glidants may comprise from 0.2 wt% to 1 wt% of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium
stearate, zinc stearate, sodium stearyl fumarate, and mixtures of magnesium
stearate with sodium lauryl sulphate. Lubricants generally comprise from 0.25 wt%
to 10 wit%, preferably from 0.5 wit% to 3 wi% of the tablet.

Other possible ingredients include anti-oxidants, colourants, flavouring agents,

preservatives and taste-masking agents.
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is described in published international patent application W000/24745

(see preparation 2, page 48). Other compounds of formula (1X), and

particularly 20 compounds of formula (IXc), can be prepared in two steps

from the diacids of formula (X), as illtrated in scheme 11. Scheme 11

In the first step, the compounds of formula (X) are treated with a nitrating
Exemglatydablets conlaiaciep 60 abaixt i@ dnitge facid ahdudulShwifé doidbout 90

o, Rrovide the compounds Hof formu D, In the second step, t
o RS PR T e SR S SIS R RS Ve o abous
10 wethdeitatyaachigue fimeaingtdiuayono \Mharn RAGEHINBFR AN,

methyl, two sub-steps are necessary, and the order in which the two
groups are esterified will depend on the nature of Y and R6. Suitable

Tab:@?Bf&ﬂa@%ﬁgyfema&@%%’é&r&ag@dé{?wM:@ﬁ@?brwf{s%éYsiﬁ*Bsfg‘%aends

a preferred method is 10to treat the diacid with thionyl chloride so as t
or padianthef tilcotorivy aliethelivelnsatienitirmetiianeli-p@esdited, melt

cong A TS AR VA MR O Ry SgrriecTone or

mordaggreuants ko e Wediélitbatam ateidi¢nmsayf eoambes encapdifated.
prepared as illustrated in Schemes 12, 13 and 14. -54- Scheme 12 The
method illustrated in Scheme 12 is‘'the Knorr pyrazole synthesis. A 1,3- 5

The thkeioREsH EFfEBl@tQ@HH%éQQéEQﬂiW%MQé&&iE%nyés%zij’é”laé%f)ﬁ'ab!ets,
formula (XII1A), or with a substituted hydrazine R6A-NHNHZ, wherein ReA

Vol. it akydfikiéebrr et ensbovieatdigre. Sleldtaorihdfa PkY118980 (1ISBN 0-
go4FyEAERles of formula (X111a) may also be obtained by N-alkylation of the

10 corre$ponding pyrazoles of formula (XIlIA) following the method

described in part c) above. Hydrolysis of the ester groups as described in

sol AR AR S S e R s et anor
modifethydlsetenesddfieidoplauke(iviwatinms pressrIde|airsi consansstion

as illustrated in Scheme 13.
pulsed-, controlied-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are
described in Ué Patent No. 6,106,864. Detalls of other suitable release technologies
such ‘as high energy dispersions and osmotic and coated particles are to be found in
Verma et al, Pharmaceutical Technology On-line, 25(2), 1-14 (2001). The use of

chewing gum to achieve controlled release is described in WO 00/35298.

‘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
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.

.
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A methyl ketone of formula (XIV) is reacted with dimethyl oxalate in a
suitable 5 solvent in the presence of a suitable base. Suitable solvents
include ethers, such as tetrahydrofuran. Suitable bases include sodium
hydride, potassium tert-butoxide and &&ium dilsopropylamide.
Alternatively, sodium methoxide may be used as the base and methanol
Parexsténal Sotvarittihs eerfypitdliyseq Tdeun etilatidhssivhield inascbenigid eiipients

SO, 5 S AU HAURLGS ) TR0 Aare BCE RS DAL & o 3 to ©),
but, ihesorRONpISIIdEoN ey ariaptsoibrnasihashcrithalsenside e didifnon-

acetylene of formula (XV) can be combined with methy| diazoacetate, or a

aqUeHE SUHHSELPRIAS FoRHIRILT ORI B beRB el M &Y prfiskite vehicle
Suctﬂ] Qg ﬁ&(ﬁgﬁ:b@h&%réﬂwﬁewmpay be carried forward as described above.

ition to'the” methods described above, certain compounds of general
formulae 10 (11l) and (IV) may be prepared by modification of the

substituent at the C-3 position of the pyrazolopyrimidine, as further
e B BT o P e i Re UL REGATIPIe. by
lyophiisusaad may relsdilenesactiniptistiabaislian 16 neeed B HE EOREARS

such as the %razoles of formula (1X). 15 m)Compounds of formula (lIr), i.e

techiigissukg! ipesmindhnpastidiesh v t8&ad may be prepared from the

corresponding compounds of formula (IVA), i.e. compounds of formula
(IV) wherein Y is a covalent bond, by a one-carbon homologation method
The sidubilityref sentpeisestotiamanlal(vard im Bereratstioo sopereetesml

soluY;eﬁg rﬁgfb%%g'crea@&é %Qhe use of appropriate formulation techniques, such

as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted and programmed release. Thus compounds of the
invention may be formulated as a solid, semi-solid, or thixotropic liquid for
administration as an implanted depot providing modified release of the active
compound. Examples of such formulations include drug-coated stents and PGLA

microspheres.

The compounds of the invention may also be administered topically to the skin or
mucosa, that is, dermally or transdermally. Typical formulations for this purpose
include gels, hydrogels, lotions, solutions, creams, cintments, dusting powders,
dressings, foams, films, skin patches, wafers, implants, sponges, fibres, bandages
and microemuisions. Liposomes may also be used. Typical carriers include alcohol,
water, mineral ofl, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol
and propylene glycol. Penetration enhancers may be incorporated - see, for
exavmple, J Pharm Sci, 88 (10), 955-958 by Finnin and Morgan (October 1999).
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(IVA) The carboxylic acid is converted to a reactive intermediate such as
the acid chloride  (by reaction with oxalyl chloride) or a mixed anhydride
(by reaction with isobutyl 25 chloroformate). The intermediate is reacted
with diazomethane to provide an a- -&57- diazoketone. This is treated with
silver oxide in the presence of R"-OH to give the homologated ester of

Othefarmys @1 pRapapanissatibioinulaid dB)iveey byrefmirafsodtionmula

(IV) wherein Y is CH2, 5 may be regg%qﬁo&nﬁ%%e&%%sggﬁgggeil'grreialg 6.g.

Powd&Yeb{VBE LR The: nitla sRadieAYdrolysed, e.g. by treatment with
aq

eous mineral acids, such as hydrochloric acid. 0))Compounds of
formula (XVII) can be prepared from the correspending 15 chlorides of

FormiGRAR G0 e e s Halo I SRRmRA o SR RRR o Bnor

a
oride 1streate a metal cyanide, such as sodium cyanide or
modiflethssiens 6y Mudifisda sleitall écsolutattopsdhasdiirdethyidfexisiained-,
dinnethylformamide or ethaaol. 5 Com§ou%js of formula (XVIII) can be

pulseshasRHASS (TRIESIRBBARRPLRBAEE SP1BRMIa (XIX) by the method

illustrated in Scheme 18.

The compounds of the invention can also be administered infranasally or by
inhalation, typically in the form of a dry powder (either alone, as a mixture, for
examble, in a dry blend with lactose, or as a mixed component particlé, for example,
mixed with phospholipids, such as phosphatidylcholine) from a dry powder inhaler or
as an aerosol spray from a pressurised container, pump, spray, atomiser {preferably
an atomiser using electrohydrodynamics to produce a fine mist), or nebuliser, with or
without the use of a suitable propellant, such as 1,1,1 ,'2—tetraﬂuoroethané or
1,1,1,2,3,3,3-heptafluoropropane. For intranasal use, the powder may comprise a

bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurised container, pump, spray, atomizer, or nebuliser contéins a solution
or suspension of the compound(s) of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for dispersing, solubilising, or
extending release of the active, a propellant(s) as solvent and an optional surfactant,

such as sorbitan tricleate, oleic acid, or an oligolactic acid.

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 jét milling, supercritical fluid processing to form nanoparticles, high ~

pressure homogenisation, of spray drying.
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Scheme 18 al " R211r,2 R6 NR6 N CI CI (XIX)(XVIII) 10 The alcohol is
treated with a mixture of triphenylphosphine and N-chlorosuccinimide or
tetrachloromethane, or with thionyl chloride. q)Compounds of formula
(XIX) can be prepared from the corresggnding esters 15 of formula
(1118), i.e. compounds according to formula (l1l) wherein Y is a covalent

Caploih (nios) fecsemgspofidinggutistnad /4P X Yiotbis thednigthadges for use
illustrated in Scheme 19. Scheme 19 ".R2 R1502C (llIB) The acids of

in apinhalgr /7 Aysuiiaios BaR R IoEMHIAtedI EaRiBIR REGUEEIIIHeY the
corrfJ60RAISOHIDTAVEAHRH XS RUEAHENSSh YRR R RIINBETL BYAIAS AR and a

suitable solvent at a temperature of between 00 and the boiling point of
perforeeoive mogiieisecbRe Mg ininedenahaiob whroresityirtaaaie Thoe

o | e q
o b R G B M R e PR e hater,
Othavituatiereadpéinidridelutbedestess cgluatssebendRose|usadhioy ireaimie ftuctose,

with dis(??u laluminium hydride or lithium borohydride. r)Compounds of
SUCHEPf 1A% (R[Ev’)a,if.’éecompounds of formula (Il1) wherein Y is

A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from 1ug to 10mg of the compound of the invention
per actuation and the actuation volume may vary from 1l to 100ul. A typical
formulation may comprise a compound of formula (1), propylene glycol, sterile water,
ethanol and sodium chloride. Alternative solvents which may be used instead of

propylene glycol include glycerol and polyethyiene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the invention

intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be
immediate and/or modified release using, for example, poly(DL-lactic-coglycolic acid
(PGLA). Modified release formulations inciude delayed-, sustained-,

pulsed-, controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined 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 1g to 20mig of the compound of formuia‘ (1}). Thie overall daily dose will
typically be in the range 1pg to 80mg which may be administered in a single dose or,

more usually, as divided doses throughout the day.
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CH2CH2 can be prepared from the corresponding acrylate ester of
formula (XX) by the method illustrated in Scheme 20. 15 Scheme 20
_The reduction of the carbon-carbon double bond of (XX) to give the
compounds of 5 formula (111G) can bgggccomplished by catalytic
hydrogenation using molecular hydrogen in the presence of a transition

The DRI SRR EHEAPPRACHEY PRUBHTMRiEekee IR IR IBgMmARNZYY

- the conditions can be chosen such that only the double bond is reduced or
examgdectivihs s afiaaIHePBS I ARSSERIOF BRGHYR S1aRBABIEIA0IY Be
the i ' T lates la.( =) &6riat
e e O P R B R, 5 S S
(111C) in which an alkyl substituent is introduced on the carbon atom

R e T e
andYGIRPIRAN s keSS MRy LR deshaideiborpens dschiderauia 4dXs0atined-,

be prepared from the corresponding aldehydes of formula (XXI) by the
pulsatbirnioladtetarasiedand progrgmraRdr|ease - The aldehyde of
formula (XXI) can be converted to the acrylate ester of formula (XX) 5 by
reaction with a phosphorus reagent following the protocols of the Wittig, -
The dompooniarfsiverihvEidioe mEayratseshe acivinis tEed eligetlyitodfep apedor ear,

. by treating a triphenylphosphonium salt, Ph3P+CH2CO2R15.K (Witti ,
iSRRG DU R AS D L e ban At tofl, ph-
adjudti) 258 60Ne Ha M2 RibhMitatiaatitng-HitehiE funoos)amétiicodarsk such

as butyllithium, a lithium dialkylamide or an 10 alkaline metal alk?xide, ina
admipfsHIRHCEbIDE AR ENHEREE AeblRdrfh RISOBHE A ORI

collae anha Ralidsidesgrrmple @lprslrsdnemidpaniadidardrbasnetodria

not limited to the preparation of a-unsubstituted acrylate esters. The use
partishdate iy Mesisatianadsieosp Bualsae alesarassnosdiposomes. A polymer such as

Ph3RP+CH(Ra)C X ort ivalen ' i 5
R S e G
polysueh s a*mhiql_ﬂe IdepmwmwylbeﬁMMQhM@Mds@m,tor
metmﬁ Sé’s'i&‘?é g’nglgnaq haé%lafgglagﬁ/%%%ﬁwgﬁg\éaégﬁ/r(r%(e%%r example, gelan gum, may
be incorporated fogether with a preservative, such as benzalkonium chloride. Such

formulations may also be delivered by iontophoresis.

Formuiations for ocular/aural administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-, sustained-,

pulsed-, controlled-, targeted, or‘programmed release.

The compounds of the invention may be combined with soluble macromolecular
entities, such as cyclodextrin and suitable derivatives thereof or polyethylene glycol-
containing polymers, in order to improve their solubility, dissolution rate, taste-
masking, bioavailability and/or stability for use in any of the aforementioned modes

of administration.
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-62- The conversion of the aldehydes of formula (XXI) to acrylate esters of
formula (XX) can also be achieved by reaction with a malonate derivative
following the method of the Knoevenagel condensation. 5 t)Compounds of
formula (XXI) can be prepared from tyg.esters of formula (111B) or more
preferably from the corresponding alcohols of formula (XI1X) by the

DrugngfblededivataiemhineehesneXdmbrileins idunk o iR éldialyWseful for most

10(XIX) The reduction of the esters of formula (1110) can be achieved

dosaggrfpemeasdyasuinistintingdrute foth Ry sionand dumweinckision
comiIBIREAIHIER (RRSHNRS O aRERIRIARY PSR &R oRRSte RHIHPIGEONEYRg, the

include hydrocarbons such 15 as pentane, hexane and toluene, ethers
cycledekitis taayhgdustedzas andmiliarn: sddiivet. /. & aistleecherisy Miuent, or

sol BRGS0 SORAIoN A e B e PR e

morpholine-N=oxide In"a’s solvent dt a'tém

cyclbgsneier, (sxang e bewhiempeipbecdoGuddhlénsetietitniaidistent Applications
dichloromethane. 5 u)The aldehydes of formul&g(XI) may be converted to

Nos WOt iaidYin 34442518 and WO 98/55

Inasmuch as it may desirable to administer a combination of active compounds, for
example, for the purpose of treating a particular disease or condition, it is within the
scope of the present invention that two or more pharmaceutical compositions, at
least one of which contains a compound in accordance with the invention, may
conveniently be combined in the form of a kit suitable for coadministration of the

compositions.

Thus the kit of the invention comprises two or more separate pharmaceutical
compositions, at least one of which contains a compound of formula ... in
accordance with the invention, and means for separately retaining said
compositions, such as a container, divided bottle, or divided foil packet. An example
of such a kit is the familiar blister pack used for the packaging of tablets, capsules
and the like.

The kit of the invention is particularly suitable for administering different dosage
forms, for example, oral and parenteral, for administering the separate compositions.
at different dosage intervals, or for titrating the separate compositions against one
another. To assist compliance, the kit typically comprises directions for

administration and may be provided with a so-called memory aid.

For administration to human patients, the total daily dose of the compounds of the
invention is typically in the range 0.1mg to 500 mg depending, of course, on the

mode of administration. For example, oral administration may require a total daily
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illustrated in Scheme 23 Scheme 23 10(11l') The aldehyde is treated with
methyl methylmercaptomethyl sulfoxide (CH3SCH2S(0)CH3) and triton B
in tetrahydrofuran to give intermediate (XXII) which is treated with the
appropriate alcohol R150H and acetyiiehloride to provide the ester of
formula (Il1A). This method is particularly useful when R15 is methyl. 15

doseHRRE R4 mdhe sbioridg, eliagaumanadinisisdctedmath entliatiqlire from
malonate (R1502C)2CF12 and a 5base in a suitable solvent.

: pically,
0.0118 uBEmganHAKAE SRR BRI EFOR BSIRERY i oREis &Y dvided
do otassium tert-butoxide, and the solvent is an alcohol such as ethanol or
an ether such as tetrahydrofuran. Preferably the base and the solvent are
chosen such as to minimise transesterification with the malonate reagent

and the intermediate (XXIIl). For exa k t 1S, '
Thes TRt 214 S 180 R LI BURD o TE L Bl T Gt abou
65kPIHTORY . Thed pisyEIediatRi(SHDilp breabietartieteriaied togive firesubjects
product g118). This can be achieved by selectiye hé/gc;%l%féi s|ng one
whosR BT AR BT EP Ry GHEAS EUER LM T8 xice,
followed by acidification, or by any other method known in the art. 15 The
method is not limited to symmetrical malonates. For example, the use of

Comipstshdsybibéhiyiverationateaw bel grgiperad, imdmasdianapoen inia viaviely shavays.

R15 is methyl and the other is ter{-butyl. By i pIRRLIAS: ;. e
I thE UG, BRGSO O BB ST SIS Y BHELT S, to R are
as d&lihdQ)inmdirbtREpavasTeibzer pestbsipsdomefuyghertéspdutsroéthednvantion.
be extended to substituted malonates (R1502C)2CHR, where R is an alkyl
group. This gives access to compounds analogous to (IIF) in which the
a) 9f%@&ﬁ@é@%&‘ﬁﬁhéwmq.%Mﬁﬁi@ﬁ&i@%ﬂﬁﬁﬁﬁwm WASRACR' is
group. These compounds can also be prepared by alkylating the
-Y-CRRimediai edt mah gemra iy Rel praparprbientdnér eorsramdineagters of
alkoxide hase j in : gagcti .
for G B Ot g el TR P ey
grougd)\alenbaand grithnyeakliusekedphilichatined HNR1R2 is sometimes
not high yielding. An alternative route is illustrated in 10 Schemes 25A and
25B. Scheme 25A 15 The esters of formula (v) can be reduced to the
schéfaehpls of formula (XXIV) according to the methods described in part q)
above. A preferred method is reduction with diisobutylaluminium hydride
ata temperaturemtbgt\méen -20C and OC. The primary aIcB}{ol isRhen
protected to give cofipounds of formula (XXV), N

RN iy . RN Y
NO . T ND :
= _R : -~ R
N/!\!}l TN
R™0,c—Y R Hoc—Y R
(i) : (e)

When R™ is methyl or ethyl the conversion may conveniently be accomplished by
treating the compound of formula (It} with an alkaline r_neta! hydroxide such as
lithium, sodium or potassium hydroxide in a suitable solvent‘ at a temperature of
between about 10°C and the boiling point of the solvent. Suitable solvents include
water, methanol, ethanol and mixtures of water with methanol, ethanol,

tetrahydrofuran and dioxan. When R” is tert-butyl the conversion may be
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wherein PG is an alcohol protecting group. A preferred protecting group is
a 20trialkylsilyl group, particularly a tert-butyldimethylsilyl group. The
compounds of -66- formula (XXV) are then reacted with an amine
HNR1R2 according to the methods dggcribed in part €) above to give
compounds of formula (XXVI). Scheme 25B 0 5(1) The compounds of
accdoimsitNGRaE thepootegiedid pfduiteulasfyimenaaleaitbisioh as

formula (XXVII) using appropriate, conditions. When PG is a trialkylsil

|
hydrgasEpaRIoEgae R 6ot ARRAR Al STrIEeCL L& pmerature of
bemfgérﬁ*éua'a R fRarider Aupath Bygaglars apd if BN RRRAPEP

is then introduced according to the 10 methods described in part d) above

dichlorpnosiiereompéer RbfisobenkyI(oaaopvEhsgrimaycanvabidstxlesed

ibed | b ide.the ald .
aco B bR LR L BeC I i LAt H o
hydrihieddrhudeasidarabded MX berByaistiged pshy adite thelecdohjdiogén or a

_ (1), i.e. compounds of formula (IC) wherein Y is a covalent bond. Suitable .
suitahligiyREOLSERON SHEH BE SR BT RIGRISHN YonBLeralifspLA fransition
metSIA AR e Adelarredaneihadis 40 Bamidnealdeledpenvith aedlinable

chlorite, sodium dihydrogenphosphate 5 and 2-methyl-2-butene in
solvent-Butinas anedamnebmperature for about 1 hour. Alternatively, it may be

preferred to perform the oxidation of the alcohol of formula (XXVII) to the

corresponding acid (via the corresponding aldehyde), using the methods
Wher évinusly sl esoctimd prioutpireantitmewhrHdfRSE eirtochuoeiolk (Heli is

PrOMSSH AV ARAB AL W R B B o B E UGG SRR and

the gﬂg@&%@@%wém@t%é%h@iwﬁmdémmw&né@%@@mﬁn. For

example, if there is an amine group protected by a BOC group, then selecting R” to
be tert-butyl will allow both unmaéking oprerations to be achieved with a single acid
treatment. Similarly, if benzyloxycarbonyl is the preferred amine protecting group,
the use of benzyl for R permits simultaneous unmasking in a single hydrogenolysis
step. Alternatively, the protecting group and R™ may be chosen so as to be
‘orthogonal’, i.e. each is stable to the conditions used to cleave tihe other.
Unmasking is then a two stage process, but the intermediate can be subject to a

purification step.

' b) Compounds of formula (1), i.e. compounds of formula (1) wherein R®is

-Y-CO,R™ and R" is not hydrogen may be prepared by esterification of the
corresponding acid of formula (I°), as illustrated in Scheme 2, but this step is only

necessary if the nature of R® is such that the ester group ~CO,R"™ is not compatible

.with one or more of the synthetic steps used.
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The monochlorides of formula (XXX) are reacted with amines HNR3Fe as
described in part d) above. Alternatively, the -NFere group may be
introduced into a suitable precursor and the -Y-R13 group elaborated
subsequently. -68- y)Compounds of4grmula (XXXA), i.e. compounds of
formula (XXX) wherein R" is -CONHR13can be prepared from the
Schaereesponding compounds of formula (1V) as illustrated in Scheme 27. 5
Scheme 27 (IV)(XXXA) The acid of formula (1V) is treated with the
appropriate sulfoﬁmigézﬁl&NHZ and a carbodiimide in ei%éyitalﬂ%
solvent in the presenge of 4-(dimethylamino)pyridine. A suitahle solvent is
' dichloromethane. It is sometip;ﬁe‘§1 10preferred to

\Q%oup in the final step, i.e. aft oratithh of the

ly, thgxacid is treated with 1.
1-(3-dimethylgminopdpy )48~ ethylcarbodiimide hydro
equi E;ts.wf 4-dimethylaqginopyridine andR115 equivalents aotthe
sulphomamide R48NH2, in dichloromethane at aBout room temperature for
upto 18 hours. Z)mepounds of formula (X)00 whergjn; }i5ig dydrogen)
heterocyclic carboxylic isostere such as tetrazol-5-y1 (compounds of
formula (X)<X8)), 5-trifluoromethy1-1,2,4-triazol- 20 3-y1 (compounds of

T e D e e e o R o
of fonsioniz §tanaaddameticotislsBRERCGH ihaseitztilatechverBohitime E8AJQ8ENg agent
suchagg é %%'rbodiimide, e.g. dicyclohexylcarbodiimide or N-(3-dimethylaminopropyl)-
N'-ethylcarbodiimide, optionally in the presence of 4-dimethylaminopyridine, at a
temperature of between 0°C and the boiling point of the solvent. Suitable solvents
include dichloromethane and dimethylformamide. A]tematively, the acid of formula
(I°y may be converted to the corresponding acid chloride using thionyl chloride or

oxalyl chloride and then freated with the alcohol R®-OH.

c) Compounds of formula (II*) and (II°), wherein R* is as defined for R’ except
that it cannot be hydrogen, i.e. compounds of formula (1) wherein R® is other than H,
can be prepared from compounds of formula (lI°), i.e. compounds of formula (I1)

wherein R® is H, as illustrated in Scheme 3.
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-69- Scheme 28A (XXXI) PO(XL3) The nitrite of formula (XXXI) is treated
with an azide, such as an alkaline metal azide (M = Na, K), a trialkylsilyl
azide (M = alkyl3Si) or a trialkyltin azide (M = alkyl,Sn), in a 5 suitable
solvent at a temperature of between.ambient temperature and the boiling
point of the solvent. A preferred azide is tributyltin azide. A preferred
Schepdvent is dioxan. Scheme 286 (XOKI) CF3CO2Et NH2NH2 R2 Re ClI
F3C1\y N-N  -70- The nitrite of formula (XXXI) is treaged Witp ethanol

and hydrogen chloride to form an R.. R
RA N
\
N/N | X j;\ (HA)
NS — R®
N r;s’
15 - 4
R°0,cY R
+
1 2
R\N _R

N A

6AL,S N

9N j[El
RN/N/)\N/Ra()

|
R'0,c—Y R’

The compound of formula (11°} is treated with a base such as an alkaline metal
carbonate or bicarbonate, for example potassium carbonate or caesium carbonate,
or a tertiary amine, for example triethylamine, diisopropylethylamine or pyridine, and
the appropriate chloride (R*-Cl), bromide (R*-Br), iodide (R™-I), mesylate
(R™-0S0,CH,) or tosylate (R*-0SO,Tol} in a suitable solvent at a temperature of
between -70°C and 100°C. Suitable solvents include ethers such as
tetrahydrofuran and dioxan, dimethylformamide and acetonitrile. Stronger bases
such as sodium hydride, potassium terf-butoxide and sodium or potassium
hexamethyldisilazide may also be used. Alternatively, the transformation may be
achieved using the Mitsunobu reaction, in which a solution of the compound of
formula (H°) and the appropriate alcohol R*-OH in a suitable solvent is treated with
triphenylphosphine and a dialkylazodicarboxylate such as diethyl azodicarboxylate
or dilsopropy! azodicarboxylate. A preferred solvent is tetrahydrofuran. The
reaction-is preferably performed at a temperature of between -10°C and ambient

temperature.
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imidate, which is then treated with ammonia to form an amidine. The
amidine is treated with ethyl trifluoroacetate and hydrazine to provide the
triazole of formula (X(Xe). The 5-(methylsulfonyl)-substituted triazole can
be prepared in an 5 analogous manneg.Scheme 28C (XXXI) (0003)
The nitrile of formula (XXXI) is treated with hydroxylamine to form an N-
WheHothy deaotimidives whishtisrghenttrealaswibucts ¢itband diifyidaasle dan be
provide the oxadiazolone of formula (XXXe). aa) Compounds of formula
Sepé{ﬁ@@@)‘@éﬂ?%@@ﬁ&i’é&‘im% methods described in part o) above,-or
from compounds of formula (IV) using the method illustrated in 15
Scheme 29. Scheme 29 (>0(X) The acid of formula (IV) is converted
The |mﬂecxﬁ@ms§d8nahtbtpmm ehtivegpidielie IrEURBTDI ded@ibeysn

art a he amide is then yoroac fic
NeCeHydri 93 %eg(%ggun \‘%frtnulab} %% é&)ﬁ? WhER H§tasge and carry it
throe@ﬁldiﬂé?ﬁi%i lpn@,dbetprepared from the alcohols of formula (XIX) by

alkylation with an alkyl a-haloacetate 10or an a-haloacetonitrile derivative,
as illustrated in scheme 29. -72-

d) Compounds of formula (II) can be prepared from the correspohding

monochlorides of formuia (1) by reaction with HNR’R® as illustrated in Scheme 4.

Scheme 4
RLN/RZ
Rr® 3R4 6
N- Sy HNR?R N
PN N s
N Cl
R"®0,c—Y R™0,c—Y

() | an

A solution of the monochloride (I!l) and the amine HNR’R® in a suitable dipolar
aprotic solvent are stirred at elevated temperature for between 1 and 24 hours.
Suitable solvents include dimethylsulfoxide, dimethylformamide and N-
methylpyrrolidinone. An excess of a tertiary amine such as N-
ethyldiisopropylamine, N-methylmorpholine 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 HNR’R’ or the solvent is volatile. It will be
appreciated that any functional groups in HNR'R', and particularly any primary or
secondary amine groups, may need {o be protected in order to allow this reaction to

proceed successfully.
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Scheme 30 NC Hal is chlorine, bromine or iodine, preferably chlorine or
bromine. The alcohol (XIX) and alkylating agent are combined in a
_ Suitable solvent in the presence of a 5 base such as potassium carbonate
or sodium hydride. Suitable solvents-ggclude tetrahydrofuran and
dimethylformamide. It will be appreciated by those skilled in the art that
Pref&RliN FRIMRONEER Sfitler ouledtbthajtisrgquitaneiatsl af thimisaiine HNR'R'

transformations to_provide alternative compounds 10 of f rm%a ), For. N
and @Rﬁﬁﬁﬂg}tﬁe%@éb&@{ﬁm%%%ﬁﬂﬂdﬁ%B?pd'é%{m%gﬂaﬁ?wg %%i gHide or N-
metrgféﬁfﬁ’mﬁi%ﬂ@ Siarsnefif R rbaysdescahesimipreassiaé ieparation

e compounds of formula (1), it may be-necessary to protect potential
tetratthgtivarhomition sltosidereah 8OMZHEE forrd2el Bhautscritiensdly in a closed
protecting groups in consequence. In 15 such a case, any compatible
Vessﬁr‘otecting radical can be used. In particular methods of protection and
deprotection such as those described by TAN. GREENE (Protective
Groups in Organic Synthesis, A. WiIeH-Intersgﬁi;eﬁrbge Pyblication,, 1981
[

Ao KB RPN TSR R PR WA ST CabE i part

ot | dleiaeRerRy 9N tdich is th
B B e L s TR bl on s then

treated wijhareiemHNARR’ RepRuiGHeompeunsisatiormlavd ) Prsrillvairated in
h compound of formula (1110) 10(111) wherein 121, R2, R6 , RAand Y are
sehefBgefihed above. A compound of formula (V)

Scheme 4a

(1) av)

N
— N A »

Preferably, the monochloride (IV) is treated with 3-5 equivalents of the amine
HNR'R® and optionally 2-5 equivalents of N-sthyldiisopropylamine in
dimethylsulfoxide or N-methylpyrrolidinone, pptionaiiy in the presence of caesium
fluoride or tetraethylammonium fluoride, at 80-125°C for 12-18 hours, optionally in a

closed vessel.
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Cl RAO02C-y 15(V) wherein R6, RA and Y are as defined above.
Preferred is a compound of formula (V) RAO2C-Y (V6) 5 wherein R6, R'
and Y are as defined above. The invention is further illustrated by the
following, non-limiting examples. Meljpg points were determined on a
Gallenkamp melting point apparatus using 10 glass capillary tubes and
are uncorrected. Unless otherwise indicated all reactions were carried out
under a nltroggen atmosgahere using commercially available anhydrgus

e) solv@mMROWds ahiBHiiR (Bld e ke prarrsrilTavATBS ECARTRGNgIng
dichiBBeRRAHIRD ‘?ffg SRARIAGERE LS TIHRIANBE in Scheme 5.

chromatography was performed on glass-backed pre-coated Merck silica

gel (60 F254) plates, and silica 15 gel column chromatography was

carr ut usm a ic silica O 3pys
Pref%rﬁb Pﬁét %FQSP:y \E‘a%riéer or?rﬁ”?e usm{t'MI It tﬁ%us\ﬁ%gu ed%{)ril% %xg é?n%%ﬁR R

and opsionaich-Bashibbeidne-vaishethyiiticdpiapgkinivaidn ArotdmidMRXide or N-

spectra were measured on_ a Varian 'nova 300, Varian Inova 400, or

metWKfY&FPNﬁ’é’P&hﬂ?f ﬂRS’%Bé%YrMB?ePTﬁ%ﬁB%%Rfe‘F@?%‘b’é‘&uﬁ%ﬁ“ e NMR
tetraSRRATAABIMAAM ARG CaRBEeRe EIRIONS WHIRB GRPERIRAANISIACS ERBed
the solvent peaks are reported. Low resolution mass spectra were
vessacorded 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
SchdhfelsMS using electrospray positive ionisation. Combustion analyses
were 25 conducted by Exeter Analytical UK. Ltd., Uxbrldge iddlesex.
Optical rotations were determined at 25C using a Perkin thleN,SR

HNRIR2 R°N
__...._____b, /
- NO
R°0,c—Y

(V) ()

A solution of the dichloride (V), the amine HNR'R® and optionally 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 howrs. Suitable solvents include dichloromethane, dimethyisu!foxide,

dimethylformamide, acetonitrile, tetrahydrofuran and N-methylpyrrolidinone. |t will
be appreciated that any functional groups in HNR'R?, and particularly any primary or
secondary amine groups, may need to be protected in order to allow this Areaction to
proceed successfully. Preferably, the monochioride is treated with 3-5 equivalents
of the amine HNR'R? and optionally 3-5 equivalents of N-ethyldiisopropylamine in
dichloromethane, dimethylsuifoxid.e dr a mixture of dimethylsulfoxide and N-

methylpyrrolidinone at 25-90°C for 1-18 hours.
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-75- 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. 5 Abbreviations, Definitions and
Glossary AcOHacetic acid Amberlys#g) 15lon exchange resin, available
from Aldrich Chemical Company APCIAtmospheric Pressure Chemical

Altel SRIRIRNAIERERIT Mt B atinme geNR Riim b Rattasimnatsudnbightneated with
Germany.atmPressure in atmospheres (1 atm = 760 Torr = 101.3 kPa

butylitbidgeorvesirsmbsmrasiiidatizics akiny terergraH %ﬂ%@@ﬁde is
adddPB ﬁi@t?&ﬁﬂhﬂ’? %%Eﬁrﬁ:b%%mﬁébﬁwéh@Gﬂ@m&@waﬂgamwéﬁ%man

optical rotation nieasurements in g per 100 ml (1 mg/ml is ¢ 0.10)

and ¢htGethijnyralidbenegloxycarbonyl CDIN,Ns-carbonyldiimidazole Doublet
DCCN,N'-dicyclohexylcarbodiimide DCMdichloromethane ddDoublet of
doublets DEADdiethyl azodicarboxylate Degussa(r) 10110 wt% palladium

In cahasiivaies paitienldPgonEen ype £i0lakwailbblediand AarmhiGheNBAR" is

only R B AP Ve Lo RS Y P UCBeR L BRI PFpEAMa (V) into

compounds of formula (111} gives unsatisfactory results and a more indirect

alternative route may be employea. This route is described in part w) below.

f) Compounds of formula (V) can be prepared from the corresponding

pyrazolopyrimidinediones of formula (V1) as illustrated in Scheme 6.

Scheme 6
0 cl
B8 4]
R
N0 N/;LCI
H
R0, R 0,c—Y
(Vh ]

The dione is treated with a large excess of a suitable chlorinating reagent such as
phosphorus oxychioride (POCL,) or phenylphosphonyl dichloride (PhP(O)Cl,) 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.
Dimethylformamide can optionally be added as a catalyst. Alternatively, the dione
is treated with POCI, or PhP{O)Cl, in a suitable solvent in the presence of a
tetraalkyfamnﬁonium chloride, such as tetraethylammonium chioride, and optionally
in the presence of a tertiary amine such as N-ethyldiisopropylamine at elevated
temperature. Suitable solvents include acetonitrile and propionitrile. Preferably,
the dione is treated with 10-30 equivalents of POCI, and 3-5 equivalents of

tetracthylammonium chloride in propionitrile or acetonitrile at reflux for 4-24 hours.
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periodinane DevelosilSupplied by Phenomenex - manufactured by
Nomura Chemical Combi-RP CComposed of spherical silica particles (
size 3 pm or 5 pm) -76- hplc columnwhich have a chemically bonded
surface of C30 chains. These particleggare packed into stainless steel
columns of dimensions 2 cm internal diameter and 25 cm long.
DIADdiisopropyl azodicarboxylate DIBALdiisobutylaluminium hydride
DMAP4-dimethylaminopyridine DMFN,N-dimethylformamide

g) DNBoWARESIeliproxied YowanBrdrexarthgeTiie fIme0anding
. Chemical tj i trrethylamine EtOAcethyl
ami e T S e

HOBT1-hydroxybenzotriazole hydrate HRMSHigh Resolution Mass
s Spectrocopy (electrospray ionisation positive scan) HOnig's
Schgiig(-ethyldiisopropylamine HyfloTmHyflo supercele, from Aldrich

Chemical Company KHDSpotassium bis(trimethylsilyl)amideQ

G . RG
RN NH, N NH
N B N JY
NH, N o

R"®0,cY R®0,CY
(Vi) (VD)

A solution of the pyrazolecarboxamide (Vil) and phosgene or an equivalent thereof,
such as 1,1-carbonyldiimidazole, trichloromethyi chloroformate or
bis(trichloromethyl) carbonate, in a suitable solvent is stirred at a temperature of
between ambient temperaturé and the boiling point of the solvent, optionally at
elevated pressure, for between 2 and 18 hours. Suitable solvents include
acetonitrile, dichloromethane and dimethylformamide. Preferably, a solution of the
amine of formula (Vil) and 1-2.5 equivalent of 1,1-carbonyldiimidazole in N,N-
dimethyiformamide, acetonitrile or dichloromethane is heated at between room

temperature and the reflux température of the reaction for 1-18 hours.

h) CompoUnds of formula (V) can be prepared from the corresponding

nifroamides of formula (VINl) as illustrated in Scheme 8.

" Scheme 8

O

O
R} N Rr® N
N NH
YO i — NO[
NG, NH,

R*0,c—Y R0,
(Vi) (VIF)
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ligLiquid LRMSLow Resolution Mass Spectroscopy (electrospray or

thermospray ionisation positive scan) LRMS (ES-)Low Resolution Mass

Spectroscopy (electrospray ionisation negative scan) Multiplet m/zMass

spectrum peak MCITM gelHigh porogg-polymer, CHP20P 75-150um,

from Mitsubishi Chemical Corporation MeOHmethanol

Mukaiyama's2-chloro-1-methylpyridinium iodide -77- reagent

NaHMDSsodium bis(trimethylsilyl)amide NMMN-methylmorpholine, .
Reduqtiroaofibtpitie giasimeal-BRideNRred- e OB ‘ﬁdP&H@"Sfef or catalytic

hydrgétgﬁe@ﬁ?8%%@%%%%85%@@?%&%p086d of spherical silica

una C18 hplc (size 5 pm or 10 pm) which have a chemically
bonded surface of columnC18 chains. These particles are packed into a

stainless steel colymn of dimensions 2. . i r.ag
For 3G e P LA I DL ot AR &' <HiSete Ffrogen
dondPYB R GBenaeitmueh foytasytrisfmyciisine)nhdaph pokamsolvent, such as
hexafluorophosphate i oo
tetrahydrofuran, methanol or ethanol, in the presence of a transition metal or
transition metal salt catalyst, such as palladium or palladium(ll) hydroxide, optionally

at elevated temperature and pressure.

For catalytic hydrogenation, a solution of the nitro compound in a polar solvent, such
as tetrahydrofuran, methano! or ethanol, is stirred under a hydrogen atmosphere in
the presence of a transition metal or transition metal salt catalyst, such as palladium
or palladium(li) hydroxide, optionally at elevated pressure and temperature. The
catalyst may be in solution (homogeneous catalysis) or in suspension

(heterogeneous catalysis).

For dissolving metal reduction, the nitro compound is treated with a suitable reactive
metal, such as zinc or tin, in the presence of an acid such as acetic acid or
hydrochioric acid. Other reducing agents, such as tin(il) chloride, may also be

used.

i) Compounds of formula (V1) can be prepared from the corresponding

nitroesters of formula (IX) as illustrated in Scheme 9. |
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PyBrOPObromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Quartet RfRetention factor on TLC Singlet SepPak(r)Reverse phase C"
silica gel cartridge, Waters Corporation Triplet
TBDMS-Cltert-butyldimethylchlorosilapnge TFAtrifluoroacetic acid
THFtetrahydrofuran TLCThin Layer Chromatography

SchdivsseClchlorotrimethylsilane

WSCDI1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
8Chemical shift The fgflowing Examples illustrate thgjpreparation of the
compoundsgf the formula (0:- -78- Prepaggtign 1 tait-Butyl

(3R)-3-meth ) olidin@G@ktarboxylate 0 HCIPBN 0 CH
tert-Butyl (3 roxypyrrolidine-¥carb 12.5g, 66.70mmol) was

dissolved NO, NO,
15 e 15 —
R"0,c—Y R*0,cY
(IX)
0 0
. R RS
N cl | N NH,
e N ! ——r i N ’
NO, NO,
15 — 15 —
R"0,c—Y R*0,c—Y

(Vi)

The methyl ester of the compounds of formula (IX) can be hydrolysed as described
in part a)above. The acid is then converted to the corresponding acid chloride by
treatment with oxalyl chloride and dimethylformamide in a suitable soivent such as
dichloromethane, or with thionyl chloride.. Finally, a solution of the acid chloride in a
suitable solvent such as dichloromethane, tetrahydrofuran or dioxan is freated with
gaseous ammonia or agueous arnmonia at between -78°C and room temperature to

provide the amide of formula (VHl).

In the embodiments (IX*) in which Y is a covalent bond and R* is a methy! group,

the use of one equivalent of metal hydroxide leads to the chemoselective hydrolysis
of the ester group adjacent to the R® substituent (Chambers, D. ef al., J. Org. Chem. .
50, 4736-4738, 1985), as illustrated in scheme 9A.
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5 in tetrahydrofuran (334mL) and the reaction mixture cooled to OC in an
ice bath. The reaction miXture was treated with 80% sodium hydride in
mineral oil (2.20g, 73.3mmol) and stirred until back at room temperature.
The reaction mixture was then treatedswith methyl iodide (14.5g,
100.0mmol) and stirred at room temperature for 18 hours. The reaction
Schewdupawas diluted with water (100mL) and concentrated 10 in vacuo until
just the agueous remained. The aqueous solution was treated with ethyl
acetate (750mL), the organicfayer separated, driegkBver
sulphate and concggftigted i
oil, 12.48g. 1FI NMR L, 4000iHY) 8: 1.41 (s, 95 (rkJidH), 3.30
(s, 3H), 3.40 (m, 4H)\8.84 (m, 1H) 15 Preparatio
(3S)-3-methoxypyrrolidine-1¥&poxylate 0CH3 H3CY*CHINEY 0 CH3
The title progﬁéw repared by a methoﬁs&@' that described for
preparation using ich
111 NMR (CDCI3, 400|\/|Hzg 8:1.41 (s, 9H), 1.95 (m, 2H), 3.30 (s, 3H),
3.40 (m, 4H), 3.86 (m, 1#X*¥9- Preparation 3 (3R)-3-Methoxy-pyrrolidine
hydrochloride H3C/ONH .HCI Hydrogen chloride gas was bubbled through
an ice-cooled solution of the compound 5 from preparation 1 (6.02g,
30.0mmol) in dichloromethane (30mL), and the reaction then allowed to

D ConemARE AL ole LR AN 15 AR W ASREEIA 1o R’ except

hydRSBen, TRe Eephibithasy srisars (ikgredce ﬂ%@@i%é}é&ﬁm@i&o@&? en, can
the title compound. 11-1 NMR (CD,0OD, 40 MHZZ 8:2.06 (m, 1H), 2.20 (m,

be prapaserbironpilia canpspendiogesiers effgray A" as illustrated in Scheme

10. (3S)-3-Methoxy-pyrrolidine hydrochloride

Scheme 10
0
H
N,N [ ocH,
\ g
NO,
15 —
R*0,cY
(IX)

The compounds of formula (IX%) are treated with a combination of an alkylating
agent and a base, or with an alcohol, triphenylphosphine and a dialkyl

azodicarboxylate, as described in part ¢) above.

k) The compound of formula (IX°} wherein R™ is methyl and Y is a covalent bond
is described in published international patent application WO00/24745 (see
preparation 2, page 48). Other compounds of formula (IX), and particularly
compounds of formula (1X°), can be prepared in two steps from the diacids of

formula (X), as illustrated in scheme 11.
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15 The title compound was obtained from the compound from preparation
2, following a similar method to that described in preparation 3. 1F1 NMR
(CD300, 400MHz) 8: 2.14 (m, 1H), 2.20 (m, 1H), 3.24-3.44 (m, 7H), 4.18
(m, 1H). 20  Preparation 5 2-Chlorggyrimidin-4-ylamine H2 NNCI
2,4-Dichloropyrimidine (625mg, 4.23mmol) was dissolved in n-butanol
Schéamly-and the solution treated with ammonia (6204.). The reaction mixture
~was heated to 100C 25 for 20 minutes before being allowed to cool to

ane:methandt 100:
(d, 1H), 7790 (d, 1H) 5Preparatio
l%j%l’hfe chloro compougg%osgprvparation 5 (1.529311563 mal) was

I550lved in methanol (17m&) and the solution treated With a 4.62M
solution of&ddium methoxide in 10(féthanol (2.8mL, 12.9mmdy<rhe
ARG AR HEC AR HRTUESS S HhHRASK WO IR BH QAR it AR t such

In thgggt%onﬁlxture W‘Z‘s?,)filtered whilst hot %ﬁoncentrateé In va::ua ?oga? gent sc

as nitoluawicobentmibghdehef suttic akid endosoipbuais ewdtonpre idel éhprodogtounds
was,re tallisgd from methanol,and dried in an,oven to vyield the title, ..

of f%%%,a & golﬂg&\e SRS ep, ihe o car o%)ltc aci g¥oups afe esterified.

When R* is methyl, this is conveniently achieved in a single operation. When R" is

other than methyl, two sub-steps are necessary, and the order in which the two
groups are esterified will depend on the nature of Y and R®. Suitable conditions for
forming esters are well known in the art. When R"™ is methyl, a preferred method is
to treat the diacid with thionyi chloride so as to form the bis-chloride and then react

this with methanol.

) Certain compounds of formula (X) are commercially available or are
described in the literature, in particular those wherein Y is a covalent bond.
Compounds of formula (X) that are not items of commerce can be prepared as
illustrated in Schemes 12, 13-and 14.
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NMR (DMSO-D5, 400MHz) a: 3.75 (s, 3H), 6.05 (d, 1H), 6.80 (m, 2H),
7.80 (d, 1H) 15 Preparation 7 Dimethyl
4-nitro-1-(2-propoxyethyl)-1H-pyrazole-3,5-dicarboxylate ,N N\.-CH3
ONO2 H3C Dimethyl 4-nitro-1H-pyrazple-3,5-dicarboxylate (W000/24745,
page 48, preparation 20 2) (15g, 60mmol), 2-propoxyethanol (8.2mL,
Schd@@Awl) and triphenylphosphine (18.9g, 70mmol) were dissolved in
~tefrahydrofuran (150mL) and the solution cooled to OC. The solution was

treated with diisqpropyl.azodicarboxylate (14.2mL, 70mrrid|) and e
reaction ture tirre

gg t T ac (D@lﬁyxtu & was concentrat cua B,
the'2% eS|du¥ purified by golumn chromatography on sifi eluting
with ethyl -81- acetate:pegtane 15:85 and then again eluting with
dichloromethane t64jkld the title product. 1H NMR (8RO, 400MHz) 8:
0.82 (t, 3H), 1.47 (q, 2H), 3.34 (t, 2H), 3.78 (t, 2H), 3.91 (s, PHXIAAFE (t,
2H). MS RK} 3}6 [M1-1]. 5 Preparation 8 Eﬁ@ethyl
(2'R)-1-(2'-methoxyprepyl)-4-nitro-1 razole-3,5-dicarboxylate 0-CH3
02 H3CO0 The title compound was prepared by a method similar#p that
described for 10preparatigh 7 using (2R)-2- methoxyproQAanol (Chem. Eur.

3., 1997, 3 (12) 20G3- ocn X OH
3 z )

N a
0
0
yY | H(?/ '
H,CO (Xitie) (X)

The method illustrated in Scheme 12 is the Knorr pyrazole synthesis. A 1,3-
diketone of formula (XI) is reacted with hydrazine to give a pyrazole of formula
(XINY, or with a substituted hydrazine R*-NHNH2, wherein R™ is as defined in part

c) above, to give a pyrazole of formula (XIIF).

Pyrazoles of formula (XI11®) may also be obtained by N-alkylation of the
corresponding pyrazoles of formula (XIII") following the method described in part c)
above. Hydrolysis of the ester groups as described in part a) above then provides

the compounds of formuia (X).

Compounds of formula {XIl) can be prepared from the corresponding methyl ketones

of formula (XIV) using a crossed Claisen condensation as illustrated in Scheme 13.
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2070). The title product was purified by column chromatography on silica
gel eluting with pentane:dichloromethane 20:80. 111 NMR (CDCL,
400MHz) 5:1.18 (d, 3H), 3.20 (s, 3H), 3.70 (m, 1H), 3.92 (s, 3H), 3.94 (s,
3H), 4.42 (m, 1H), 4.74 (m, 1H). MS.ARCI+ m/z 302 [MH] 15 Preparation
9 Dimethyl 1-(2-isopropoxyethyl)-4 nitro-1H-pyrazole-3,5-dicarboxylate
Schdrid M®2 H 3CO  Dimethyl 4-nitro-1H-pyrazole-35-dicarboxylate (11.4g,
50mmol) was dissolved in 20 tetrahydrofuran (200mL) and the solution
‘treated with tr hemsphine (14.4g, 55mmol) and 2-isopropoxyethanol
(6.36mL, 55mmol). The mixture was cooled on an -82- ice bath to 0C and
diisopréhf#@zodicérboxylate (10.8mL, 55mmol) added dropwise over 10
minutes, keeping(ftig/jemperature between ZQC anf} 30COrhe reaction
mixture was then,stirred at room temperaturg{for 3@;minuigs. Thegaction
mixture was concentrated in vacuo ahg@kE crut¥é product a otropea with
dichloromethane 5to yield the title product. 11i NMR (CDCI3400MHz) 8:
1.02 (d, 6H), 3.45 (m, 1H), 3.72 (t, 2H), 3.90 (s, 3H), 3.94 (s, 3H), 4.74 (t,
2H). MS ES+ 2 + The following compgqnppls, of the general
formulaidsfelin bei w, were prepared by a 10 method similar to that
described for prep@ration 9, using the appropriate R60H alcohol. H3C
No R6 Data 10 -(CH2)2CH(CH3)0CH3 ‘

A methyl ketone of formula (XIV) is reacted with dimethy! oxalate in a suitable
solvent in the presenﬁe of a suitable base. Suitable solvents include ethers, such
as tetrahydrofuran. Suitable bases include sodium hydride, potassium ferf-butoxide
and lithium diisopropylamide. Alternatively, sodium methoxide may be used as the

base and methanol as the solvent.

Scheme 14

- (XV) O%
\focm / (Xit1)
O " H
+



1F1 NMR (CDCI3, 400MHz) 8: 1.10 (d, 3H), 2.00 (m, 2H), 3.20 (s, 3H),
3.30 (m, 1H), 3.86 (m, 6H), 4.62 (m, 2H) 11 v-KOCH2 1H NMR (CDCI3,
400MHz) 8: 0.11 (m, 2H), 0.48 (m, 2H), 0.92 (m, 1H), 3.22 (d, 2H), 3.90
(m, 2H), 3.97 (M, 6H), 4.81 (m, 2H). Mg ES+ m/z 350 [MNa]. 1202 111
NMR (CDCI3, 400MHz) 8: 1.47 (m, 2H), 1.86 (m, 2H), 2.24 (m, 1H), 3.36
(m, 2H), 3.74 (m, 2H), 3.93 (s, 3H), 3.97 (s, 3H), 4.52 (d, 2H). MS ES+

m/z 328 [MHI -83- Preparation 11 was prepared using ) i
The mgifigigp apmaﬁ@m»@tygmﬂ% 14AR hesgsnegnpwsrampleynikesine A diazo

con 5 6831 SERE S D NRBERTAER syt g 1)

Whelﬁamﬂaihwmmaﬁmpan&tlentlb@rmﬁmmmdﬂa(ﬂseﬂﬁd)mmmﬁ)od can be considered.

4 -ni zole 3, carbOxylate |-13C---,'V.N. 3\ doH3C 10
5 AN BRI O R A KRB RO Rt Ba Ty B ARG, Or a diazo
compedﬁd tsF ﬂ;ﬁ@luﬁoom &m@i@y@mﬁﬂmmmilné&mﬁﬂébiﬁméﬁofm@%mduct of

potassium carbonate (1.32g, 9.56mmol) in N,N-dimethylformamide
fOFm(QQrQEWa}IE!‘Weh%é@F R IRRAs S AeciprsribehaHRYE: room temperature.

The reaction mixture was concentrated in vacuo and the residue
partitioned between ethyl acetate (200mL) and water (100mL). The 15
In adnljmmniddaper mthsdpadae@:mbdwbamm nmemmmm@bgmerai formulae

10 SRATRARRS Betied S HeaReas TR ShRh i 6.5 gosition
of theQs3Pateoyipiringitites, productiet magtré@d\tbé&b\&ﬁDEMI BEQMBbIRRitsDThat the

(s, 3H), 3.41 (q, 2H), 3.73 (t, 2H), 3.89 (s, 3H), 3.94 (s BH? 4,76 (t, 2H).
synthWafm@ws[,q;scussed may also be used in the elaboration of

precursor compounds such as the pyrazoles of formula (1X).

15 m)  Compounds of formula (1If*), i.e compounds of formula (iil) wherein Y is CH,,
may be prepared from the corresponding compounds of formula (IVY), i.e.
compounds of formula (IV) wherein Y is a covalent bond, by a one-carbon

homologation method such as the Amdt-Eistert reaction iilustrated in Scheme 15.

20 Scheme 15

1 2
RLM,R2 R R
& G
R N SN RN N
N — WD
o o
N/i\cp N)\C
HO,C - R15020
(IVA) (1%

The carboxylic acid is converted to a reactive intermediate such as the acid chloride
(by reaction with oxalyl chloride) or a mixed anhydride (by reaction with isobutyl

25 chloroformate). The intermediate is reacted with diazomethane to provide an a-
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-84- Preparation 15 Dimethyl 142-(2-methoxyethoxy)ethy11-4
nitro-1H-pyrazole-3,5-dicarboxylate H3CC:Th--Th ,N 0-CH3 /ONO2
H3CO0 Dimethyl 4-nitro-1H-pyrazole-3,5-dicarboxylate (9.53g, 41.6mmol)
and potassium 5 carbonate (3.44g, 25mmol) were dissolved in
N,N-dimethylformamide (140mL) under nitrogen. The mixture was then

diazbRetesVitTssSHutaRed Withasive? d2idaethme preaxsnesherR IO give the

54mmol) in N,N-dimeth)(lforrgamide (10mL). The reaction mixture was
homglpgaied seterafl igmaladlhl then allowed to cool to room temperature.
Additional 1-bromo-2-(2-methoxyethoxy)ethane (9.90g, 54mmol) and 10
potassium carbonate (3.44g, 25mmol) were added and the reaction
n)  midarepsievdscoliofermetes(e joi. 8. lesumpoTtns sceidiesmiiive waerein Y is CH,,
oncentr. i vacuo the residue taken up.in ethyl 00mL
may e e R LRAEE A AR B e oo
Hlustratidtin @0Pemhe, 1e organics were combined and washed with water.
The organic layer was dried over magnesium sulphate and
15concentrated in vacuo to yield the title product. 111 NMR (CDCI3,
SchéffMigz) 8: 3.25 (s, 3H), 3.38 (m, 2H), 3.50 (m, 2H), 3.80 (t, 2H), 3.92 (s,
, 3.93 (s, 3H), 4.77 (t, 2H). MS APCI+ m/z 333 [ME] Preparation 16
20Dimethyl 1-(&lneym&yethyl)-4-nitro-lH-pyrazoIe-3,5-dicamﬁ>g/l/aé 03
-CH NO2

N .
' &
NO) —  NO
~ o
N/'\C[ NJ\C,
| HO,C

XV (1vB)

NC

The nitrile can be hydrolysed, e.g. by treatment with aqueous mineral acids, such as

hydrochloric acid.

i

0) Compounds of formula (XVI) can be prepared from the corresponding
chiorides of formula (XVIII) by the method illustrated in Scheme 17.

Scheme 17

: 5]
NO —
o
NJ\CI

Ci

(XVII) XV
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H3CO0 The title compound was prepared by a method similar to that
described for preparation 15 using 1-bromo-2-methoxyethane. -85- 1E1
NMR (CDC13, 400MHz) 5: 3.22 (s, 3H), 3.67 (m, 2H), 3.89 (m, 6H), 4.77
(m, 2H) MS ES+ m/z 288 [MM. Prepagation 17
4-Nitro-142-propoxyethyl)-1H-pyrazole-3,5-dicarboxylic acid 3-methyl
The e8liBfiddNQ & 26D Ve £iR1af BYaRRIALAICH BPOR G 2yERflsaitthotassium

potassium hydroxide (29mg, 0.55mmol) were dissolved in methanol (2mL)
cyanigd ime sidialia aakiand, stiebdas: dimeibisidipsblesdinsihyospagide.er
eth aheg}ction mixture was concentrated in vacuo and 10 the residue taken up

In ' water. The aqueous was washed with ether (x2) and extracted with

dichloromethane. The organic phase was then washed with 2M

hydrochloric acid (x ater (x2), dried oyer magnesium sulphate and
P) CEBRRRG T b e R AR o s CBSAng Siconols
of fofPRMHRIR) By3h& rkthol4fListratby id. 8ol 1 8.80 (t, 2H), 153.90 (s,

3H), 4.78 (t, 2H). MS APCI+ m/z 302 [M1-1]4 Preparation 18

4-Nitro-1-(2-ethoxyethyl)-1H-pyrazole-3,5-dicarboxylic acid 3-methyl ester
Schéli&+87)0H NN O

R R
N~

[+ . :
NOL —
o
N/l\Ci

HO

- (XIX) (XVIH)

The alcohol is treated with a mixture of triphenylphosphine and N-chlorosuccinimide

or tetrachloromethane, or with thionyl chloride.

q) Compounds of formula (XIX) can be prepared from the corresponding esters

of formula (ilI®), i.e. compounds according to formula (Itl) wherein Y is a covalent
bond, or from the corresponding acids of formula (IV*) by the method illustrated in
Scheme 19.
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NO2 H3CO 20 The ester of preparation 14 (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 ing@gcuo and the crude product
dissolved in water and washed with ether. The aqueous phase -86- was
schétridiffied with 2M hydrochloric acid and extracted into dichloromethane
XT00mL). The organics were combined, dried over magnesium sulphate
and concentrate}dl[n \La@?uo to yield the title product. NMR (CD300,
400MHz) 8: 1.07 (sN3H), 3.47 (g, 2H), 3.80 (t, 2H), 3.88 (s, 3H), 5 4.77 (t,
2H). MS AP+ m/2.288 [MHI Preparation 19
1-(2-Isopro nitro-1H-pyrazole-3,5-dicarboxylic acid 3-methyl
ester CH CO0 10 The ester of preparation 9 (15.8g, 50mmol) was
dissolved in priethampgl (20@mL) and the solution cooled in gt ice péth
before peing treated with potassiury hydroxide (2.8g, 50mm6|[)ﬁ'he
_ reaction m?xture( then stirred awperat for 18 hours. The
reaction mixture waz concentrated in vacut~and the parigioned
between dichloromethane (500mL) and water (250mid aqugous
phase was 15 separated, acidified with hydrochloric acjeran n™~cj
extracted with ditchloromegthane (2x500mk). The combined
dichloromethane Bxtraef® were drie er magnéﬁ%m sul R and
concentrated in vacup to yield the title product as a white solid; 11.4g. 1H
NMR (DM$61@5, 4 Hz) 8: 0.92 (d, 6H), 3.45 (m, 1H), 3.67 (t, 2H),
3.82 (s, 3H)N (t, 2H) MS ES+ m/z 302 [MHr 20 The following
compounds, e | formula shown below, were prepared by a
method 5imiI to tha¥ descbed for preparation 19 using the appropriate
ester oRpré@pérations 8, 10, 11, 13,15 and 16 -87- ,0 H3C No R6 Data

(1118)

The acids of formula (IV*) and the esters of formula (IlI°) can be reduced to the
alcohols of formula {(XIX) by treatment with lithium aluminium hydride in a suitable

solvent at a temperature of between 0° and the boiling point of the solvent. Suitable

“solvents include ethers such as tetrahydrofuran. The acids can also be reduced by

treatment with isobutyl chloroformate and a tertiary amine base to provide a mixed
anhydride, followed by reaction with sodium borohydride. The esters can also be

reduced by treatment with disobutylaluminium hydride or lithium borohydride.

r) Compounds of formula (1), i.e. compounds of formula (lIl) wherein Y is
CH,CH, can be prepared from the corresponding acrylate ester of formula (XX) by

the method illustrated in Scheme 20.
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20 -(CH2)20H(CH3)0CH3 1H NMR (DMSO-D,, 400MHz) 8: 1.02 (d, 3H),
1.90 (m, 2H), 3.18 (s, 3H), 3.28 (M, 3H), 3.37 (M, 1H), 4.58 (m, 2H). 21
-(CH2)20(CH2)20CH3 11-1 NMR (CDCI3, 400MHz) 8: 3.30 (s, 317), 3.50
(m, 2H), 3.58 (m, 2H), 3.90 (m, 5H), 480 (t, 2H). MS APCI+ m/z 318 [MH]
22 CH3 H3C,0 "LCH2 i 1F1 NMR (DMSO-D6, 400MHz) 8: 1.05 (d, 3H),
Schetidds, 3H), 3.72 (m, 1H), 3.84 (s, 3H), 4.48 (m, 1H), 4.60 (M, 1H).MS
APCI+ m/z 288 [M|-11+ 23 iv-'0"--CH2 11-1 NMR (CDCI3, 400MHz) 6:
0.12 (M, 2H), 0.48 ®1, 2HRD.95(m, 1H), 3.32 (d, 2H), 3.91 (R!5H).RE.83
(t, 2H).MS ES- m/z 318[M-1-1]- 24 -(CH2)20CH3 1H NMR (DMNO-Ds,
400MHz) 8: CEQQ%I(S, 3
1H).MS ES+
(m, 1H), 1.36
1H), 3.75 (m, 1
314

R 0,C

050 R™0,C ey

The reduction of the carbon-carbon double bond of (XX) to give the compounds of
formuta (111 can be accomplished by catalytic hydrogenation using molecular
hydrogen in the presence of a transition metal catalyst such as palladium, platinum
or nickel. When R" is benzyl the conditions can be chosen such that only the
double bond is reduced or reduction is accompanied by hydrogenoiytic cleavage of

the ester to give the carboxylic acid.

The acrylates of formula (XX) can also be treated with alkylcopper reagents to give
analogues of the compounds of formula (I1I°) in which an alkyl substituent is
introduced on the carbon atom adjacent to the pyrazolopyrimidine ring system, or
with a sulphonium ylid or a carbene equivalent to give a 2~(pyrazolopyrimidinyl)-

cyclopropane-1i-carboxylate derivative.

s) Compounds of formula (XX) can be prepared from the corresponding

aldehydes of formula (XX1}) by the method illustrated in Scheme 21.



10

15

[M lir -88- Preparation 26
4-Nitro-1-(tetrahydropyran-4-ylmethyl)-1H-pyrazole-3,5-dicarboxylic acid
3-methyl ester NO2 H3C 5 The ester of preparation 12 (13.7g, 42mmol)
was added to a solution of potassiunghydroxide (2.59¢g, 46.2mmol) in
methanol (200mL) and the reaction mixture stirred at room temperature
schdRiel8shours. The reaction mixture was concentrated in vacuo and the
residue partitioned between dichloromethane (300mL) and water gZOOmL).
The dichlorome@ane Ij@/er was concentrated in vacuo andRthe r&Sidue
partitioned 10 betvwgén ether (200mL) and water (200mL). THe¢ aqueous
was added to the first aqueous extract, washed withqét]t]er (2¥200mL) and

acidified Wi -hydroshigric acid. The solution was extr with N
dichlorom‘e (3x400mL), dried-overmagnesium teﬂ?]}éj\
concentrateg ﬁ:ﬁﬂbm jeld the title product. MR'CI

z) 8:1.24 (m, 2H), 1.36 (m, 2H) 0 (m, 1H), 3.20 (m,

m, 2H), 3.84 (s, 3H), 4.43 (d, 2H), '
24,384 (5, 3H). 4.43 (0, 20, ¥
-1H-pyrazole-3-carboxylatéxx'}he
carboxylic acid of preparation 1713.2g, 44mmol) was dissolved in
dichloromethane (140mL) and the 3Qlution treated with __4 2
N,N-dimethylformamide -89- (150pL)~\Jhe mixture was c@oﬁd’ﬁﬁ an ice
bath with acetone to -5C and oxalyl chloWde (11.48n3_1_, 132inmol) added
dropwise over 30 minutes. The reaction mixture wds, $tjce for 1
hour and then allowed to warm to room temperatur tirridaEr a
further 90 minutes. The reaction mixture was gancen n aand>5
the residue azeotroped with dichloromethane (x2). T crudé\]prod%t was
dissolved in tetrahydrofuran and cooled in an ice . 0.88 Ammonia
(60mL) was added to the reaction mixture minutes, the ice bath
removed and the reaction mixture stirred for 1 KRour until )(R@;T
temperature. The reaction mixture was concentrated in vacua and the
residue taken up in water. The precipitate formed was filtered off 10 and
The %rlggh?éel% onmulA ?Q)?I\f%%r? tb7eoc%rt1c\)n¥r"ﬁa|% tt%etﬁ'atal eag:[ﬁgyecgs]tgfzo%%rmula (XX)

by reaction with a phosphorus reagent following the protocolé of the Wittig, Horner or

S APCI+ m/z 314 [MI-Ir

Wadsworth-Horner-Emmons reactions. The reagent is prepared by treating a
triphenylphosphonium salt Ph,P*CH,CO,R".X" (Wittig), a phosphine oxide
Ph,P(O)CH,CO,R"™ (Horner), or a phosphonate (EtO),P(0)CH,CO,R™ (Wadsworth-
Horner-Emmons), with a base such as butyllithium, a lithium dialkylamide or an
alkaline metal alkoxide, in a suitable solvent such as tetrahydrofuran, wherein X' is a

suitable anion such as a halide, for example chloride, bromide or iodide.

The method is not limited to the preparation of a-unsubstituted acrylate esters. The
use of an alkyl-substituted phosphorus reagent such as Ph,P"CH(R*)CO,R".X or the
equivalent phbsphine oxide or phosphonate, wherein R% is alkyl, and further wherein
X is a suitable anion such as a halide, for example chioride, bromide or iodide, gives

access to the corresponding a-alkyl acrylate derivative (XX%).
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111 NMR (DMSO-D6, 400MHz) 8: 0.81 (t, 3H), 1.45 (q, 2H), 3.32 (t, 2H),
3.74 (t, 2H), 3.90 (s, 3H), 4.40 (t, 2H), 8.33 (s, 1H), 8.48 (s, 1H)
Preparation 28 15Methyl
5-carbamoy1-142-methoxyethvl)-4-nik-1H-pyrazole-3-carboxylate H3C,0
H2 NO2 0-CH3 The title compound was prepared by a method similar to

The SAVARSEHRSAIR RIGRALIYLP oHHHIG BExFR8 I IERIGRIEAIRIL (XX)
24. 111 NMR (DMSO-D6, 400MHZ) 8: 3.18 (s, 3H), 3.65 (m,

can 2k, besg(deeel, by 3eanticzovath) agreaqnatederdvativenfollewingsiresmethod of

[z 273 IMN+_-90- Preparation 29 Methyl

the }{ﬁ%g\r”beg%lgf-?é)?e %e[\fg{hyl)A-nitro-1H-pyrazole-3-carboxylate NH2 ,N O
H3CO0 Oxalyl chloride (1.2mL, 13.76mmol) and N,N-dimethylformamide
(391.sL) were added 5to a solution of the carbox%ic aCL%“;f prepar&[ion 18

) (1 Segrewsit-l iR BISAGRRRE PERE)ethiaR eerR Hakiorrula (IF)
r rg:gz}nf rﬂiwésa IR
or mé&%?&%ﬁate in%?c%ﬁ%%ﬁgzg&gtroped f%?nﬁg%:arﬁg%}methaneig?gomﬁ)r.netmds
ilustreredbid Setene ddsolved in tetrahydrofuran (50mL), cooled in an ice
bath, treated with 0.88 ammonia solution (10mL) and stirred for 18 10
hours at room temperature. The mixture was concentrated in vacuo and
Schaher2gidue partitioned between dichloromethane (200mL).and water
(50mL). The organics phase,was dried over magnesium sulphate and
concentrated in vacﬁ@xi&y%ld the title product. 1F1 NMR
(DMSO-D,, 400MHz) 6:11.06 (t, 3H), 2.48 (m, 2H), 3.77 (m, 2H), 3.84 (s,

15 3H), 4.38 m?,@ ), 838 i(\lm’ 1H), 8.46 (m, 1H). MS APCI+ rniz 287 [Mil"
Preparation 3Q,/Mettyl
5-carbamoyl- @}. e@z}x\(-ethoxy)-ethyl1-4-nitro-1H-pyrazoIe-3-

Cl .

carboxylate N

] 1 2
R"°0,C R, R
N

(ine) ™ 6
RN Xy
NO)

s

N*Cl

H

/O

(XX1)

(XIX)

The reduction of the esters of formula (II°) can be achieved using
diisobutylalﬁminium hydride (DIBAL) in a suitable solvent at a temperature of less
than 0°C, preferably less than -60°C. Suitable solvents include hydrocarbons such
as pentane, hexane and toluene, ethers such as tetrahydrofuran, and mixtures

thereof.

The oxidation of the alcohols of formula (XIX) can be achieved using a chromium(V1)

reagent such as pyridinium chlorochromate, a hypervalent iodine reagent such as
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H3C-o0 NH2 ,N N\ NO2 H3CO -91- 1H NMR (CDCI3, 400MHz) 8: 3.30 (s,
3H), 3.50 (m, 2H), 3.58 (m, 2H), 3.90 (m, 2H), 3.99(s, 3H), 4.50 (t, 2H),
6.25 (m, 1H), 7.80 (m, 1H). MS APCI+ m/z 317 [MH]+ Preparation 31
5Methyl -63-
5-carbamoyl-1-(2-cyclopropylmethoxy-ethyl)-4-nitro-1H-pyrazole-3-

the DRI BB SRANE2 oNDINPBiNAT Dhediflecompauammaaium

prepared by a method similar to that described for preparation 29 using

pemﬁh@ram@m.Naa@thyiﬁa@&lﬂaﬂaﬁ%omqwﬂmwt@mglvmm&}%npefawre

of befuelb £ ind P g b e S R e M ey
dichi@ttanatatine.32 15Methyl 5-carbamoy1-1-(2-isopropoxyethyl)-4
nitro-1H-pyrazole-3-carboxylate CH-HaC

u) The aldehydes of formula (XX1) may be converted to esters of formula (III*) as

iflustrated in Scheme 23

Scheme 23

(H14)
The aldehyde is treated with methyl methylmercaptomethyl sulfoxide

(CH,SCH,S(O)CH,) and triton B in tetrahydrofuran to give intermediate (XXII) which
is treated with the appropriate alcohol R®OH and acetyt chioride to provide the ester

of formula (11). This method is particularly useful when R” is methyl.

V) Compounds of formula (1) can also be prepared from the corresponding
chlorides of formula (XVIit) by the method #lustrated in Scheme 24.



10

15

20

NO2 H3CO The carboxylic acid of preparation 19 (11.9, 37.8mmol) was
dissolved in dichloromethane (140mL) and the solution treated with oxalyl
chloride (4.0mL, 45.4mmol) and N,N-dimethylformamide (310gL, 4mmol).
The reaction mixture was 20 stirred aggoom temperature for 18 hours,
then concentrated in vacua and the residue azeotroped with

Schéligdleromethane (2x100mL). The product was dissolved in -92-

7 tetranydrofuran (200mL) and the solution cooled in an ice bath and then
treated with 0.88 amgnonia (50mL). The reaction mixture was Rﬁ\rre,dFEf)r 15
minutes befdre.peifit) concentrated in vacuo and partitioned betwden
dichloromethang’(1000mL) and water (500mL). The aggéous w

were cQf ¢d, drie'd over magnesium-gulphate and co
vacuo to\yietd itle product, 10.4g. 1F1 NMR?D S z) 8C|
0.95 (d, 6H), 3.44 (m, OH), 3.68 (t, 2H), 3.83 (s, I2I¢/I .661(t, 2H). MS
AP A/z 301 [M1-1]+ 10 The following compqundsy of the general,
formula ShOV,Y }%ﬂgw were prepared by a mefRo@stmilar to 2362!1 )
described fo % ration 32, using the_appropsiate carboxyli aC|cJ of
preparations 20 and 22. 10H3C N bata 33
-(CH2)2CH(CH3)0CH3 'H NMR (gDCIs, OMHz) 8:1.16 (d, 3H), 2.08 (m,
2H), 3.25 (s, 3H), 3.38 (m, 1H), BOM(s, 459 (t, 2H). MS ES- m/z 299
[M-HT CH3H3C.C',LCH2 oN
— PN

N Ct

R'°0,C
ey

The chioride of formuta (XVIII) is reacted with a dialkyl malonate (R”0,C),CH, and a
base in a suitable solvent. Typically, the base is an alkaline metal alkoxide such as
sodium ethoxide or potassium fert-butoxide, and the solvent is an alcohol such as
ethanol or an ether such as tetrahydrofuran. Preferably the base and the solvent
are chosen such as to minimise transesterification with the malonate reagent and
the intermediate (XXIII). For example, when the reagent is diethyl malonate the
base is preférabiy sodium ethoxide and the solvent is ethanol. The intermediate
(XXIH) is then decarboxylated to give the product (IlI°). 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.

The method is not limited to symmetrical malonates. For example, the use of tert-
butyl methyl-malonate would. give an intermediate (XXIl1) in which one R™ is methyl .
and the other is fert-butyl. By choosing the appropriate conditions, decarboxylation
could then be controlled to give a product (HI°) in which R was either tert-buty! or

methyl.
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34 'H NMR (DMSO-D6, 400MHz) 8:1.08 (d, 3H), 3.04 (s, 3H), 3.73 (m,
1H), 3.84 (s, 3H), 4.25 (m, 2H), 8.30 (s, 1H), 8.48 (s, 1H). MS ES+ m/z
309 [MNa] -93- Preparation 35 Methyl 5-carbamoyl 4
nitro-1-(tetrahydropyran-4-ylmethyO-1d4-pyrazole-3- carboxylate 0O-r-N™"
,N N'NO2 H3CO 5 The carboxylic acid of preparation 26 (11.3g, 36mmol)
The WRAIHSSeHEHdsliehigsane hanaifd el Rpdibe (FUraIO), Deiedvdle R is an
oxalyl chloride (38mL, 43.2mmol) and NN-dimethyIformamiée_ (280nt,
alkylgephiRol) T Scrbas fe PRk iGrE MRt HSERaleER e iRtk iRvRichghe group .

N 1 op
R s B o e R S o
compeibiiginsiogisabd poepedad byogktatngpthaontemsacdisie OMitH ogt R-Br or
R .ammor}gsgs.SSmi 79.%%mol aerédlst#red]gat -3%% for 1 hour. The reaction
g "MQ&J% Was GO earﬂr Y NFVAE %,al Qi %v!i{ﬁ water (100mL) and
extracted with ethyl acetate (2x400mL). The combined organics were
dried over magnesium sulphate and concentrated in vacuo. The residue

W) wAHRAAHRGHINREthahSPANG e F et g P mRRIEIS i ierifla (V). i.e.

AN QUM 8 BT

amines, INRRE% @emetimesnebiphniieldng [MAR almativparutierisiustrated in
Schemes 25A and 25B.

Scheme 25A
Cl
33
RON XN
NO ——
o
. N~ el
R™0,C HO
(VA)
1 2
Cl Ro, R
R® 1
\/b P RN N
N
~ — N .
o Y
% | 0
PG PG/
(XXV) _ (XXVI)

The esters of formula (V*) can be reduced to the alcohols of formula (XXIV)

~according to the methods described in part q) above. . A preferred method is

reduction with diisabutylaluminium hydride at a temperature of between -20°C and
0°C. The primary alcohol is then protected to give compounds of formula (XXV),
wherein PG is an aicohol protecting group. A preferred protecting group is a

trialkylsilyl group, particularly a tert-butyldimethyisilyl group. The compounds of



| 4-nitro-1- tetrah dro ran-2- Imeth | 1H- razole-3- carboxylate ,N N\ li ,0
H3CO0 5 The title compound was prepared by a method similar to that
described for preparation 35 using the carboxylic acid of preparation 25.
NMR (DMSO-D,, 400MHz) 8: 1.18 (mgslH), 1.40 (m, 3H), 1.58 (m, 1H),
1.78 (m, 1H), 3.22 (m, 1H), 3.65 (m, 1H), 3.78 (m, 1H), 3.85 (s, 3H), 4.22

form(na @ERY3 2% (ined aBtd8 ith i) aM& A PSR RY/ 2@ b3dMlid the methods
Preparation 37 Methyl | ‘

desciiberin RAH:P) ANBYA 1P- @V SRBIRRIAGS-2H YRR &% rboxylate  H2
H3CO0 The nitro compound of preparation 27 (10g, 33mmol) was dissolved
in ethanol 15 (180mL) and the solution treated with palladium(ll) hydroxide

Schegmeafl 6.7mmol) and' heated to 75C. Ammonium formate (219,
330mmol) was added and.the reaction mixture was stirred at 75C for 3
hours. The reactioﬁ-lcrwﬁuae was filtered througﬁ%rbcﬁel(r) under nitrogen
washing thl‘Olélgh with'ethanol. The filtrate was congéntrated in vacuo to

yield the titl& uc pale pink solid,9.1g. 20{1H NMR (CD30D,
400MHz) 8: gy 3H),'t.51 (g, 2H), 3.2Q 3R (t, 2H), 3.89 (s,
3H), 4.56 (t, 2 +mlz 271 [MHN @‘ Preparation 38 Methyl
4-amino-5-car amoyi‘ll-(z-gtlhoxyethyl)-l razQte-3- rboxylate

/ HO
PG (XXV1) OOV
6 ' Re N
Nb P /R3 N//"l\N/R3
|
HO R 07N, R’
ORI (XXIX)
RLN,R2

R® N XN
—_—— N\vO .
| N)\r;i’R
HO R’
O
| (1)
The compounds of formula (XXV1) are deprotected to provide the primary alcohols of
formula (XXVII) using appropriate conditions. When PG is a trialkylsilyl group it may
| be removed by treatment with a fluoride salt, such as tetrabutylammonium fluoride,
or with hydrochlorié acid. The -NR°R’ group is then Entroducedlaccordiné to the
methods described in part d) above to provide compounds of formula (XXVIII). The

primary alcohol is oxidised as described in part t) above to provide the aldehydes of

formula (XXIX). A preferred oxidising agent is the Dess-Martin periodinane. Finally
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Palladium(ll) hydroxide (100mg) was added to a solution of the nitro
compound of 5 preparation 29 (970mg, 3.39mmol) in methanol (20mL)
and the mixture warmed to reflux. Ammonium formate (1.07g, 16.97mmol)
was added and the reaction mixture sgyred at reflux for 2 hours. The
catalyst was removed by filtration through Arbocel(r) and the reaction

the dhixhweeontentraied (FOXBCUars gxiibheititlerpuidieithelEdiddMRiormula (1), i.e.

(DMSO-D,, 400MHz).8: 1.02 (t, 3H), 3.33 (m, 2H), 3.66 (m, 2H), 4,80 (s,

, 2H
compausigs aigermianl svherain X0 ?.ﬁ@ve#@rzm%m% Mﬁbﬂﬁ/eﬁéf%g agents
inclubdlofhaiotPuingsppnmeds ke AU SROMIRRLWA preferred

were prepared by a method similar to that described for preparation 38

methaghig thdresbiberialdahindps mitb sedibprapiesiionscstivzidizydegenpbesphate

o B L0 B AR ER A G,

3H), 4.45 (t, 2H), 5.14 (m, 2H), 7.50 (m, 2H). MS ES+ m/z 293 [MNa] 40
R S S RS R R B

(XSRS (BrreSBondiy MRARE thavaRéaiMiding aldehyde). using the

methods previously described, prior to reaction with HNR’R®, to provide the

compound of formula (I°).

X) Compounds of formula (IF), i.e. compounds of formula (1) wherein R® is -Y-R™
can be prepared from the corresponding menochlorides of formula (XXX) as

illustrated in Scheme 286.

Scheme 26
R. R R _R*
N7 N~
8
RN oy HNRRG RN \

N7 ~Cl E?I/

‘Rm Y‘Rw R4

(XXX} (1)

The monochlorides of formula (XXX) are reacted with amines HNR’R* as described

in part d) above.

Alternatively, the -NR’R* group may be introduced into a suitable precursor and the

-Y-R* group-elaborated subsequently.



10

15

20

41 -(CH2)20(CH2)20CH3 'H NMR (CDC13, 400MHz) 8: 3.30 (s, 3H), 3.50
(m, 2H), 3.58 (M, 2H), 3.90 (s, 3H), 3.99 (t, 2H), 4.50 (t, 2H). MS APCI+
m/z 309 [MNa]' 42 H3CNO 11-1NMR (DMSO-D6, 400MHz) 8: 1.04 (d,
3H), 3.12 (s, 3H), 3.65 (M, 1H), 3.78 {53.3H), 4.30 (M, 1H), 4.44 (M, 1H),
5.10 (m, 2H), 7.48 (m, 2H). MS APCI+ m/z 257 [MH] 43 'HNMR

(C@g}ﬁéaég%’g'@f)i%n‘?@% (xR, 1 Oy Siihd® @fﬁ&'ﬂﬁm&]ﬁ) )@(3@ {therein R*

2H), 3.92 (m, 5H), 433 (t, 2H). MS ES+ m/z 305 [MNa]4
is hCONHR“ can be prepared from the corresponding compounds of formula (IV) as

illustrated in Scheme 27.

Scheme 27
RL R?
N~ .
6 NS
RN~y  RI&NH, N i
Nb =
/)\ 5 N cl
Y
HN
HO ‘R
(V)

(XXXA)
The acid of formula (IV) is treated with the appropriate sulfonamide R*-NH, and a
carbodiimide in a suitable solvent in the presence of 4-(dimethylamino)pyridine. A
suitable solvent is dimethylformamide or dichloromethane. It is sometimes

preferred to introduce the R"™-NH, group in the final step, i.e. after elaboration of the
-NR’R* group.

Preferably, the acid is treated with 1.3 equivalents of 1-(3-dimethylaminopropyl}-3-
ethylearbodiimide hydrochloride, 1.3 equivalents of 4-dimethylaminopyridine and
1.2-1.3 equivalents of the sulphonamide R®NH,, in dichloramethane at about room

temperature for upto 18 hours.

z) Compounds of formula (XXX) wherein R” is a heterocyclic carboxylic isostere
such as tetrazol-5-yl {compounds of formula (XXX?)), 5-trifluoromethyl-1,2 4-triazol-
3-yt {compounds of formula (XXX%)) and 2,5-dihydro-5-ox0-1,2,4-oxadiazol-3-yi

“(compotnds of formula (XXX®)) can"be prepared from compounds of formula (XXXI)

using standard methods such as those lHustrated in Scheme 28A, 28B and 28C.



2 'H NMR (DMSO-D6, 400MHz) 6:1.19 (m, 2H), 1.30 (m, 2H), 1.96 (m,
1H), 3.20 (m, 2H), 3.76 (m, 5H), 4.28 (d, 2H), 5.10 (m, 2H), 7.44 (m, 2H).
MS APCI+ m/z 283 [M] 45 'H NMR (CD30D, 400MHz) 6:1.27 (m, 1H),
1.52 (m, 3H), 1.67 (m, 1H), 1.87 (m,_ghD), 3.38 (m, 1H), 3.78 (m, 1H), 3.88
(s, 3H), 3.94 (m, 1H), 4.30 (m, 1H), 4.45 (m, 1H). MS APCl+ m/z 283 [MH]
Schdirapagation 46 Methyl
" 4-amino-5-carbamoy1-142-methoxyethyl)-1H-pyrazole-3-carboxylate
-97- The nitro com (pundqf preparation 28 (1.00g, 3.7meI) V)«’Rg

dissolved in ethyl até(15mL) and treated with 10% Pd/¢¥ (100mg).
The reaction mixture Was stirred at room temperaﬁfi‘r?\lunder 15psi of
hydrogen dea_Lﬁg hoursxJ he reacgipp mixture was filt rotgih
ArbocelO, wg g with gthyl acetaté and the filtra ted in
vacuo. The resieeew rified By cofimn chyomat n silga gel

eluting with pe tane:é¥hyl aéédtate 50:50 tq;34766 t0:100 to yield the title
product.pi@&-+MMR (DMSO-D6, 400MH?z) %{ 3.16 (s, 3H), 3.60 (m, 2H),
3.76 (s, 3H), 4.45 (m, 2H), 5.07 (m, 2H), 7.'14’[{111, 2H). MS ES+ m/z 244
[MI-1]4 10 Preparation 47 Methyl
5,7-dioxo-1-(2-prof#3&thyl)-4,5,6,7-tetrahydro-1H-pyrazolof4,3-dlpyrimidi
ne- 3-carboxylate 15 The amide of preparation 37 (99, MOD and

The NthiieCaf Romidannodezple GetdedInmah weigedisselved &h alkaline metal azide

N,N-dimethylformamide (400mL) and the reaction mixture stirred at room

(M =idlad&)an ety Biyhanides bhd aler.&acabialkyibuezide ditoality,Sn), in a
) " iimi . - th tion,.

S o e SRR A BT WBling
pointohttentalezhin vAqretancthezidsidubritakgitiomrideateh andfstirmedstova is
diox nrwlinutes. The precipitate formed was filtered off to yield the title product as

q pale pink solid, 6.05g. 111 NMR (DMSO-D6, 400MHz) 8:0.72 (t, 3H),
1.37 (q, 2H), 3.28 (t, 2H), 3.76 (t, 2H), 3.82 (s, 3H), 4.64 (t, 2H), 10.77 (s,

1H), 11.37 (s, 1H). MS APCI- m/z 295, [M-H]
Scheme 288

R
8 1. EtOH, HCl
N XN 2. NH,
Nb | R
e
N/LCi
NC—Y
(XXX1)
RLR
CF,CO,Et 6 _
NH,NH, RNy
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-98- Preparation 48 Methyl
1-(2-ethoxyethvl)-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-dipyrimidin
e- 3-carboxylate 5 A solution of the amide of preparation 38 (570mg,
3.38mmol) in N,N- dimethylformamidg{30mL) was treated with
N,N'-carbonyldiimidazole (658mg, 4.06mmol) and the reaction mixture

The SHffRY SURANIELROSERNY ¢iitd I RithaHdRBN M PRGdieigh RAleRdd It form an

reaction mixture was concentrated in vacuo and the crude product =~
imidstepehighdsiher toaatad nbricatearis Boarmmesmitding|idipoamigine is

was 10 filter iecLi j ' I
et B P s o PP R gt B e
(XXBH), 463 Gainiithy BUTen(d)- st s it (bitid)e MENES pnép @B [i-diy

The following compounds, of the general formula shown below, were
analgaais LRANIE"1 5 method similar to that described for preparation 48,

using the appropriate amide of preparations 39, 40, 41, 42, 43 and 46.

No. R6 Data 49 -(CH2)20CH(CH3)2 1H NMR (DMSO-D6, 400MH?z) 8:
Schems 28GH), 3.47 (m, 1H), 3.73 (t, 2H), 3.80 (s, 3H), 4.58 (t, 2H), 10.78

(m, 1H), 11.47 (m, 1H), MS ES+ m/z 319 [MNa] -99- Rl R

N

N

RL R
({]
RNy NH,OH Rr\?g) Xy
N R A
N e N N el
HO

NC—Y ‘ N
H,N
(XXXI)

DI SN

N
\ NA'CI
OY \>/y

O-N
H

(XXXP)
The nitrile of formula (XXX1) is treated with hydroxylamine to form an N-
hydroxyamidine, which is then treated with 1,1"-carbonyldiimidazole to provide the

oxadiazolone of formula (XXX).

aa) Compounds of formula (XXXI) can be prepared using the methods described

~in part o) above,-er from compounds of formula (1V) using the method illustrated in

Scheme 29.
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11-1 NMR (DMSO-D6, 400MHz) 8:1.02 (d, 3H), 1.90 (m, 2H), 3.17 (s, 3H),
3.30 (m, 1H), 3.80 50 -(CH2)2CH(CH3)0CH3 (s, 3H), 4.50 (t, 2H), 7.00
(m, 1H), 7.60 (m, 1H). MS APCI- m/z 295 [M-Hr 1H NMR (DMSO-DS6,
400MHz) 8: 3.15 (s, 3H), 51 -(CH2)0(£#2)20CH3 3.30 (t, 2H), 3.45 (t,
2H), 3.80 (t, 5H), 4.60 (t, 2H). MS APCI+ m/z 311 [M-Hr 52 H3C...,0 11-I
SchAMRAPMSO-D6, 400MHZ) 6:1.07 (d, 3H), 3.14 (s, 3H), 3.74 (m, 1H), 3.82
(8. 3HY, 4.40  (m, 1H), 4.60 (m, 1H), 10.76 (m, 1H), 11.37 (m, 1H). MS
APCI+ m/z 283 [WﬂIN;HZNMR (DMSO-D6, 400MHz) 8: 0.064m, 2,

Rs N \N RG N ’
- N e HN N
Y .
(V) /

HO

R’LN,R2
R® N "X
N/)\Ci
NC—Y
(XXXI)

The acid of formula (IV) is converted into the corresponding primary amide following -
the method described in part i) above. The amide is then dehydrated using

trifluoroacetic anhydride.

bb) Compounds of formula {11i) or (XXXI) wherein Y is —-CH,-O-CH,~ may be
prepared from the alcohols of formula (XIX) by alkylation with an alkyl a-haloacetate

or an a-haloacetonitrile derivative, as illustrated in scheme 29.
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53 V-YOCH2 0.35 (m, 2H), 0.83 (m, 1H), 3.16 (d, 2H), 3.78 (t, 2H), 3.81
(s, 3H), 4.61 (t, 2H), 10.77 (m, 1H), 11.37 (m, 1H).MS ES+ m/z 331 [MNa]t
1FI NMR (DMSO-D6, 400MHz) 6: 3.17 (s, 3H), 3.69 (m, 2H), 3.80 (s, 3H),
4.61 (m, 2H), 10.74 54 -(CH2)20CI-¥32- (m, 1H), 11.37 (m, 1H). MS ES+
m/z 269 [MFIr Preparation 55 Methyl

ScheésriediBxo-14tetrahydropyran-4-ylmethyl)-4,5,6,7-tetrahydro-1H- pyrazolo[4
3- 5d]Pyrimidine-3-carboxylate ,N 4 2
1 2 R R
R\N/R - N

RG N
6 D
N
= N C
N Cl

' O
HO
. (XIX) \ rro.c—
Hal-CH,CN
RUR
R® N
O
' ~
N Cl
0

NC

Hal is chiorine, bromine or iodine, preferably chlorine or bromine. The aicohol
(X1X) and alkylating agent are combined in a suitable solvent in the presence of a
base such as potassium carbonate or sodium hydride. Suitable solvents include

tetrahydrofuran and dimethylformamide.

It will be appreciated by those skilled in the art that certain compounds of formula (1)
may undergo standard chemical transformations to provide alternative compounds
of formula (1), for example the preparation of example 184, by dealkylation of an
alkyl ether. |

For some of the steps of the here above described process of preparation of the
compounds of formula (1), it may be-necessary to protect potential reactive functions
that are not wished to react, and to cleave said protecting groups in consequence. In
such a case, any compatible protecting radical can be used. In particular methods of
protection and deprotection such as those descnbed by T.W. GREENE (Protect;ve
Groups in Organic Synthesis, A. Wiley-Interscience Publication, 1981) or by P. J.
Kocienski (Protecting groups, Georg Thieme Verlag, 1984), can be used.



N,,/ NH O H3CH 0 -100- The amide of preparation 44 (9.8g, 34.9mmol)
was dissolved in acetonitrile (100mL) and the solution treated with
N,N'-carbonyldiimidazole (6.8g, 42mmol). The reaction mixture was
heated to reflux for 18 hours before bgfg allowed to return to room
temperature. The white precipitate formedwas removed by filtration,

The YeshgdydhhscetRR ldmeandtiehipyaruerthyiplédbattitodagact. 1F1
NMR (DMSO-D6, 400MHz) 8: 1.24 (m, 2H), 1.36 (m, 2H), 2.08 (m, 1H),
3.21 (m, 21-1), 3.80 (m, 2H), 3.83 (s, 3H), 4.40 (d, 2H), 10.78 (m, 1H),

A Go;l,q?gz,,g%ﬂ—@rm I- m/z 307 [M-HI 10Preparation 56 Methyl
5,7-dioxo-1-(tetrahydropyran-2-ylmethyl)-4,5,6,7-tetrahydro-1H-pyrazolof4

,3- dIPyrimidine-3-carboxylate ,N The title compound was prepared by a

method similar to that described for 15 preparatjon 55 using the amide of
preparation 45. 11-1 NMR (DMSO0,06, &BONV-E) 8:1.20 (m, 1H), 1.40 (m,

3H), 1.52 (d, 1H), 1.75 (m,
Rﬁ
NO
—
: N)\Cl

R*0,c—Y

5 S (nn
wherein R, R*, R*, R* and Y are as defined above.

Preferred is a compound of formula (I1I°)

R*0,c—Y
(1)

wherein R', R%, R®, R and Y are as defined above.

10

A compound of formula (V)

cl
R® N N
(@
" N’)\ol
R'o,c—Y

V)

wherein R®, R* and Y are as defined above.

15
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1H), 3.22 (m, 1H), 3.74 (m, 2H), 3.80 (s, 3H), 4.40 (m, 1H), 1H), 11.35 (m,
1H).MS APCI+ m/z 309 [MN+ 4.58 (m, 1H), 10.75 (m, 20 Preparation 57
Methyl 5,7-dichloro-1
(2-propoxyethyl)-1H-pyrazolof4,3-dipygmidine-3-carboxylate Cl -101-
The dione of preparation 47 (3g, 10mmol), phosphorous oxychloride
(14.2mL, 152mmol) and tetraethylammonium chloride (3.95g, 30mmol)
were dissolved in propionitrile (80mL) and the reaction mixture heated at

Prefarred irop tomeaand 9é ieaebh(MiXture was concentrated in vacuo and
the residue dissolved in additional 5propionitrile (80mL) and treated with
additional phosphorous oxychloride (15mL, 145mmol). The reaction
mixture was then heated to 115C fgfa furthgr 18 hours. The reaction
mixture was concentrated in vacuo gnd thefresidue azeotroped with
toluene. The crude product was ta | acetate and cautiously
treated with water. The two layers\Were [separdted and the aqueous layer
re-extracted with ethyl 10 acetate (x3). ombjmed organics were
washed with brine, dried %4955 aggesium sulphate and concentrated in
vacuo. The crude product was purified by column chromatography on
silica gel eluting with pentane:ethyl acet?_\tﬁ 5:25 to yield the title product,
3.1g. 111 NMR (DMSO-D6, 400MHz) 8: 0.65 (t, 3H), 1.33 (q, 2H),

whedioRt, RARR182 dre2h) dbfirsea3alisoddl), 4.94 (t, 2H). MS APCI+ m/z 333,
[Mt-1I Preparation 58 Methyl
5,7-dichloro-1-(2-ethoxyethyl)-11-1-pyrazolo14,3-dlpyrimidine-3-carboxylat
e H3COCI ,N H3CO0 20 Phosphorous oxychloride (934ut, 10.0mmol) and
tetraethylammonium chloride (195mg, 1.50mmol) were added to a

The foletidionisHarthendlospaiedriaydhel & b4y, b Bdimitiok) ieqaraplesitrile

5mL) and the r%{au%tion.mi ture re u>ﬁed for 18 hoHrs. The .
Meltihg points were determined on a Gallenkamip melting point apparatus using

glass capillary tubes and are uncorrected. Unless otherwise indicated all reactions
were catried out under a nitrogen atmosphere, using commercially available
anhydrous solvents. ‘0.88 Ammonia’ refers o commercially-available aqueous
ammonia solution of about 0.88 specific gravity. Thin-iayér chromatography was
performed on glass-backed pre-coated Merck silica gel (60 F254) plates, and silica
gel column chromatography was carried out using 40-63m silica gel (Merck silica
gel 60). lon exchange chromatography 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 sblvent peaks are reported.

Low resolution mass spectra were recorded on either a Fisons Trio 1000, using

thermospray positive ionisation, or a annigan Navigator, using electrospray positive

or negativé jonigation. High résolution mass spectra were recorded on a Bruker
Apex Il FT-MS using electrospray positive ionisation. Combustion analyses were
conducted by Exeter Analytical UK. Ltd., Uxbridge, Middlesex. Optical rotations

were determined at 25°C using a Perkin Elmer 341 polarimeter using the solvents



reaction mixture was concentrated in vacuo and the crude product
partitioned between ethyl acetate (50mL) and water (50mL). The organic
layer was dried over 25 magnesium sulphate and concentrated in vacuo.
The crude product was purified by calggnn chromatography on silica gel
eluting with pentane:ethyl acetate 100:0 to 75:25 to yield the title product.
and cbdehbtibiR €platitie400MMEINGIE A5 R MdS ddsipnalét) 23.84) @n.(-) optical

. 2H), 4.06 (s, 3H), 5.00 (m, 2H). MS APCI+ m/z 319 [MH] Preparation 59
1sowﬁ9|asssgned based on the sign of optical rotation when determined in a

suitaPiédighlere-1-(2-isopropoxyethyl)-1H-pyrazolof4,3-dipyrimidine-3-
carboxylate CH3 OCl ,N /0 H300 The dione of preparation 49 (2.37g,
8.00mmol) was suspended in acetonitrile (30mL) and the solution treated
with phosphorous oxychloride (15mL, 160mmol) and 10 tetraethyl
Abbn@%ﬁﬂfﬁ%”ﬁéﬂﬂﬁ%é%ﬂag@?@ﬁl)' The reaction mixture was stirred at
effluxTor ours. The reaction mixture was allowed to cool and then
AcOtbncentrated iacedtuadigfore being partitioned between dichloromethane
300 nd water (200mL). The dichlor than I was separated
A g S R AR e G R g pany

APCproduct was phatiies piyesril PrestbrenGhvatieiaphisaticsilica gel eluting
Witrhpentane:géhé/_l acetate 100:0 to 75:25 to yield the title product as a
1.

Arbaggite solid, 1. 54 2ieNagentCEsi J0eRAIRY6'gh RPN4IS) Qeimany
atm 1H), 3.86 (1, 2H}ed B 3n HthdhShdiedh- Mu ESrs0Eord= fdNandh)

_ The following compounds, of the general formula shown below, were
Biotagefared by a Giwtpatsiniaahbnaepaasebeingdrpabpabatiberspel spigidge,
the appropriat?réjljﬁ%qoqggéewtions 50, 51, 52, 54, 55 and 56. -103-

No. Fe
BOC tert-butoxycarbonyl
br Broad _
c Concentration used for optical rotation measurements in g per
100 ml {1 mg/mlis ¢ 0.10)
- cat Catalytic
. CBz benzyloxycarbonyl
CDl N,N’-carbonyldiimidazole
d Doublet |
DCC N,N’-dicycfohexyicarbodiimide
DCM dichloromethane
dd Doublet of doublets
DEAD diethyl azodicarboxylate

Degussa® 101 10 wi% paliadium on activated carbon, Degussa type E101
available from Aldrich Chemical Company

Dess-Martin 1,1, 1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one

periodinane

Develosil Supplied by Phenomenex - manufactured by Nomura Chemical

Combi-RP C,, Co. Composed of spherical silica particles { size 3 um or 5 ym)



Data 60 -(C1-12)2CH(CH3)0CH3 11-INMR (CDCI3, 400MHz) 8:1.18 (d,

3H), 2.00- 2.15 (m, 2H), 3.20 (s, 3H), 3.30 (M, 1H), 4.01 (s, 3H), 4.90 (t,

2H).MS APCI+ m/z 333 [MEW 61 -(CH2)20(CH2)20CH3 1FI NMR

(CDCI3, 400MHz) 8: 3.20 (s, 3H), 3.385(t, 2H), 3.45 (t, 2H), 3.99 (t, 2H),

4.10 (s, 3H), 5.00 (t, 2H) 62 H,C,",, "0' CH3 i, CH 2 1FINMR (CDC13,
hplc40fivitiz) 8:1.2¢h(dh Idie3aleHemEtal\Bithtad Mt dcet(L 36 bl (IThese

1H), 4.94 (m, 1H).MS APC+ m/z 319 [MEIr 63 (CH2)20CH3'H NMR

(CDR, 400MHR§giolesre papkeddntostoiniessoyre! spijimnseqiRingysions 2

MS APCI+ m/z30m s Pdidimetel\dnd 5 cm long.

DIAD diisopropy! azodicarboxylate

DIBAL diiscbutylaluminium hydride

DMAP 4-dimethylaminopyridine

DMF - N,N-dimethylformamide

DMSO dimethyl sulphoxide

Dowex® lon exchange resin, from Aldrich Chemical Company
ee Enantiomeric excess

EtN triethylamine

EtOAc - ethyl acetate

EtOH ethanol

HOAT 1-hydroxy-7-azabenzotriazole

HOBT 1-hydroxybenzotriazole hydrate

HRMS High Resolution Mass Spectrocopy (electrospray ionisation

positive scan) '

Hiinig's base = N-ethyldiisopropylamine

Hyflo™ Hyflo supercel®, from Aldrich Chemical Company

KHMDS potassium bis{trimethylsilyl)amide

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

mlz Mass spectrum peak

MCI™ gel High porous polymer, CHP20P 75-150um, from Mitsubishi
Chemical Corporation

MeOH methanol

Mukaiyama’s 2-chloro-1-methylpyridinium iodide



CH 2 1EINMR (CDC13, 400MHz) 6:1.45 (m, 2H), 1.54 (m, 2H), 2.30 (m,
1H), 3.32 (m, 2H), 3.98 (m, 2H), 4.07 (s, 3H), 4.73 (s, 2H).MS APCI+ m/z
345 [MI-Ir 65 a CH2 1FINMR (CDCI3, 400MHz) 8: 1.34-1.60 (m, 4H), 1.66
(m, 1H), 1.89 (m, 1H), 3.23 (m, 1H), $:81 (m, 2H), 4.07 (s, 3H), 4.67 (m,
1H), 4.96 (m, 1H). MS APCI+ m/z 345 [MH] -104- Preparation 66 Meth 15
J=dichloro-1- 2- c clos o Imethox eth [)-1H-pyrazolo14,3-dlpyrimidine-3-

reagc—znPI

carboxylate a 7N 0 ClI H3CO 5 The dione of preparation 53 (2.52g,
NaHMIZmmol) wasdiuspdisiddnretindsdpllamigeomL) and the suspension

treated with

NMM

tetraethylam omidm chion

osphorous o%)l% hloride (15mL, 163.4mmol) and
e ?21889 24.51mmol). The reaction mixture

NMOwas heated ag-ieiiiyinarbholing hsxigaction mixture was concentrated
in vacuo and the residue triturated with ether. The filtrate was 4
NMP concentrated TR 40P¥AQIAIAREE by column chromatography on silica

Phen8fié&iding wi

product as a colourless oil, 907mg. 111 NMR (CDCI3, 4
Luna @i @hplo.40(gire2)|ro.ep thHmm)whies (@verd chomigatrpondedsurface of

colu
3-

psi

PYBOP®

PyBrOP®
q

R,

8
Sep-Pak®
t
TBDMS-C
TFA

THF

TLC
TMS-Cl
WSCDI

5

3H), 4.99 (t,

M chioro-7- (4?-(:5n11)e8t L%ﬁ S @%} n%%ér r%l %%%%E%%@%@@Sﬁ#%@%ﬁﬁ% ’eE

BshirapehaneistnbrRceaip kel “*%%“&*H%‘%%‘%Cg 3particies

column of dimensions 2.1¢m internal diameter and 25 ¢m long.
Pounds per square inch (1 psi = 6.9 kPa)
Benzotriazol-1-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate

bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Quartet

Retention factor on TLC

Singlet

Reverse phase C,, silica gel cartridge, Waters Corporation
Triplet

tert-butyldimethylchlorosilane

trifluoroacetic acid

tetrahydrofuran

Thin Layer Chromatogfaphy

chlorotrimethylsilane
1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride

Chemical shift

The following Examples illustrate the preparation of the compounds of the formula

(1)~
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dipyrimidine-3-carboxylate HscOCI 20 The dichloro compound of
preparation 57 (400mg, 1.2mmol) and 2-amino-4- methylpyridine (649mg,
6.0mmol) were dissolved in dimethyl sulphoxide (5mL) and the reaction
mixture stirred at 30C for 1 hour. Theygeaction mixture was partitioned
-105- between dichloromethane and water and the aqueous layer

extracted with dichloromethaneppehardiiggambined organics were

washed with water (x2), aqueous citric acid and. brlne before be|ng dried

over magnesiefhBulphEE hidnAhexparelioneat the title
product as a yellow SO|Id 800mg 5 M%APCICQ/Z 405 [MH] Preparations
68 to 71 0 H3COCI oIIowmg co poun S c%ppe general formula

above were prepared meth e)r that described for
preparation 67 using the a riateydichloro jng material of
preparations 58 and 63, and the ropriate HNR1R2 amine. No. 68 N

Fe=.,'H3;126=-(CH2)20CH2CHS3
tert-Butyl (3R) -3-hydroxypyrrolidine-1-carboxylate (12.5g, 66.70mmol) was dissolved

in tetrahydrofuran (334mL) and the reaction mixture cooled to 0°C in an ice bath.
The reaction mixture was treated with 80% sodium hydride in mineral oil (2.20g,
73.3mmol) and stirred until back at room temperature. The reaction mixture was
then treated with methyl iodide (14.5g, 100.0mmol} and stirred at room temperature
for 18 hours. The reaction mixture was diluted with water (100mL) and concentrated
in vacuo until jest the aqueous remained. The aeueeus solution was treated with
ethyl acetate (750mL.), the organic layer separated, dried over magnesium sulphate
and concentrated in vacuo to yield the title product as a brown oil, 12.48g.

'H NMR (CDCY,, 400MHz) &: 1.41 (s, 9H), 1.95 (m, 2H), 3.30 (s, 3H), 3.40 (m, 4H),
3.86 (m, 1H)

Preparation 2
terf-Buivl (38)-3-methoxypyrrolidine-1-carboxylate

O CH,

The title product was prepared by a method similar to that described for preparation
1 using tert-buty! (35)-3-hydroxypyrrolidine-1-carboxylate.

'H NMR (CDCl,, 400MHz) &: 1.41 (s, 9H), 1.95 (m, 2H), 3.30 (s, 3H), 3.40 (m, 4H),
3.86 (m, 1H)
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111 NMR (DMSO-D,, 400MHz) 5: 1.01 (t, 3H), 2.26 (s, 3H), 3.52 (m, 2H),
3.88 (m, 5H), 4.96 (m, 2H), 7.76 (m, 1H), 8.03 (m, 1H), 8.20 (m, 1H). MS
APCI+ m/z 391 [MFIr 69 R.' =/ ; R6= -(CH2)20C1-13 CH 3 1H NMR
(CDC13, 400MHz) 6: 2.46 (s, 3H), 3.4d.(m, 3H), 3.95 (m, 2H), 4.04 (s,
3H), 5.01 (M, 2H), 6.92 (m, 2H), 8.16 (M, 1H). MS APCI+ m/z 377 [MH]

Prepat@forf@R.' = 1FI NMR (CD30D, 2.48 (m, 2H), (t, 2H). ; R6=

-(CH2)30CH2CH3
3.58 (q, 2H), 3.90:8¢
[MI-1]. -

4OOMHZ)8 116 (1 3H), 1.85 (m, 2

Hydrogen chloride gas was bubbled through an ice-cooled solution of the compound
from preparation 1 (6.02@, 30.0mmol) in dichloromethane (30mL), and the reaction
then allowed to warm to room temperature and stirred for 48 hours, The solution was
concentrated under reduced pressure and the residue triturated with ether. The
resulting crystals were filtered off and dried in vacuo to afford the title compound.

'H NMR (CD,0D, 400MHz) 8: 2.06 (m, 1H), 2.20 (m, 1H), 3.26-3.42 (m, 7H), 4.17
(m, 1H). |

Preparation 4

(38)-3-Methoxy-pyrrolidine hydrachloride

/Ofu,,' i
H,C ( NH .HCI

The title compound was obtained from the compound from preparation 2, following a

similar method to that described in preparation 3.
'H NMR (CD,0D, 400MHz) 8: 2.14 {m, 1H), 2.20 (m, 1H), 3.24-3.44 (m, 7H), 4.18
(m, 1H).

Preparatioh 5

2-Chloropyrimidin-4-ylamine
H,N N Cl

r

2,4-Dichloropyrimidine (625mg, 4.23mmol) was dissolved in n-butanol (3mL) and the
solution treated with ammonia (620pL.). The reaction mixture was heated to 100°C
for 20 minutes before being allowed to cool to room temperature. Methanol was

added to help dissolved the precipitate formed on cooling and the solution was



MS 71 R1=111 NMR (CD30D, 2.99 (m, 1H), APC1+ m/z ; R6=
-(C1-12)20CH2CH3 400MHz) 5: 0.73 (m, 2H), 0.92 (m, 2H), 1.19 (t, 3H),
3.53 (g, 2H), 3.88 (t, 2H), 4.00 (s, 3H), 4.74 (t, 2H). MS [MH] 340
Preparation 72 Methyl -80-

5-chloro-1-(2-ethoxyethyl)-7-M-methylpyridin-2-ylamino)-1H-pyrazolo14,3-
concatiRuitnidinecacalbexdateud\@sl :@@smmmnmuichmmm@ﬂhwm silica

preparation 58 (1.98g, 6.20mm n, dimethyl sulphoxide
e’(ﬁﬂtﬁ}awy%&'ﬁmf& at?@a’f%%?@\ﬂﬂpak g‘rﬁsq)clg % edthylpyrldlne
'H NMR (CD,0D, 400MHz) &: 6.41 (d, 1H), 7.90 (d, 1H)

5 Preparation 6

2-Methoxypyrimidin-4-ylamine

H.N N O
N | CH,
= N

The chloro compound of preparation 5 (1.52g, 11.8mmol) was dissolved in methanol

(17mL) and the solution treated with a 4.62M solution of sodium methoxide in
10 methanol (2.8mL, 12.9mmo!). The reaction mixture was then refluxed Qnder nitrogen
for 6 hours. The reaction mixture was filtered whilst hot and concentrated in vacuo to
a volume of 2mL and the solid allowed to crystallise out. The crude product was
recrystallised from methanol and dried in an oven to yield the titie product, 390mg.
'H NMR (DMSO-D,, 400MHz) &: 3.75 (s, 3H), 6.05 (d, 1H), 6.80 (m, 2H), 7.80 (d, 1H)
15

Preparation 7

Dimethyl 4-nitro-1-(2-propoxyethyi)-1H-pyrazole-3,5-dicarboxylate

H, C\/\O/\l .

N oo

He pe \ NO,
Dimethy! 4-nitro-1H-pyrazole-3,5-dicarboxylate .(WOOO/24745, page 48, preparation
20  2) (15g, 80mmol), 2-propoxyethanol (8.2mL, 70mmol) and triphenylphosphine
| (18.9g, 70mmol) were dissolved in tetrahydrofuran (150mL.) and the solution booled
to 0°C. The solution was treated with diisopropy! azodicarboxylate (14.2ml.,
70mmol) and the reaction mixture stirred at 0°C for 3 hours before being allowed to
warm to room temperature. The reaction mixture was concentrated in vacuo and the

25  residue purified by column chromatography on silica gel eluting with ethyl
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prod
H NMROMHD b8y 4@@%2&&% (CBQD&M@JOW-I?)-&BWf((t 3H), B4B(&, 2H),

3. 913&@&% ‘i(lzl

(1.349, 12.4mmol). The reaction mixture was stirred at room temperature
for 18 10 hours. The reaction mixture was partitioned between
dichloromethane (300mL) and water (500mL) and the dichloromethane
layer separated. The organic phase #as washed with water (3x100mL),
dried over magnesium sulphate and concentrated in vacuo. The residue

acetavaspputﬁlmi 1. 86lanth tberoagaty ciptiyoowishidichisiremetiganaHo yield the title

ichloromethane:methanol 100:0 to 98:2. The crude product was triturated
15ether (50mL), filtered and concentrated in vacuo to yield the title

OOt%\I{-_;{406(s 3H 5(m 2H), 6.98 (m, 1H),

) § [MH] 5 Preparations 73 to
85 The followmg compounds, of the general formula shown below, were
prepared by a method similar to that described for preparation 72 using
the appropriate HNR1R2 amme.?ﬁﬁﬂﬁMoprlate dichloro compound of

eatl? By - o ‘_1_'- o sl OnY] TT{I‘» b *0* 3 5~ é ‘n
2.08 (m, 2H), 357 (m, 4H) 391(t 21:[;1%d 97 (t, 2H) 402 (m 2H) 440 (s,
3H), 4.79 (t, 2H)

Hsc’l\ o-CH,

N’N
\ [/ O
0o NO,
H3C) O

The title compound was prepared by a method similar to that described for
preparation 7 using (2R)-2-methoxypropanol (Chem. Eur. J., 1997, 3 (12), 2063~
2070). The title product was purified by column chromatography on silica gel eluting
with pentane:dichloromethane 20:80.

'H NMR (CDCI,, 400MHz) &: 1.18 (d, 3H), 3.20 (s, 3H), 3.70 (m, 1H), 3.92 (s, 3H),
3.94 (s, 3H), 4.42 (m, 1H), 4.74 (m, 1H). MS APCl+ m/z 302 [MH]"

Preparation 9

Dimethyl 1-(2-isopropoxyethyl)-4-nitro-1H-pyrazole-3,5-dicarboxylate

CH _
N / o
/O NOZ
H.C 0

Dimethyl 4-nitro-1H-pyrazole-3,5-dicarboxylate (11.4g, 50mmol) was dissolved in
tetrahydrofuran (200mL.) and the solution treated with triphenyiphosphine (14.4g,

55rmmol) and 2-isopropoxyethanol (6.36ml., 55mmol). The mixture was cooled on an



10

74nl F 1 ..---11-1 NMR (CD300, 400MHz) 6:1.21 (t, 3H), 3.68 (q, 2H), (
4.03t, 2H), 4.08 ( s, 3H), (4.89 t, 2H), 7.55 (m, 1H), 8.20 (d, 1H), 8.50
(m, 1H). MS APCI+ m/z 395 [M Fir 0'CH3 .,--- 1H NMR (CDCI3,
400MHz) 6:1.24 (t, 3H), 3.71 (q, 2H)82.92 (s, 3H), 4.02 (t, 2I-1), 4.07 (s,
3H), 4.90 (t, 2H), 6.54 (d, 1H), 7.67 (t, 1H), 7.95 (d, 1H). MS APCI+ m/z
ice WA IV antD8Hsthrobit AR dSIBRARGM IHZ BMIL. BEfindd) 28 8dd(dropwise
2H), 4.06 (t, 2H), 4.07 (s, 3H), 4.86 (t, 2H), 7.17 (t, 1H), 7.41 (m, 2H), 7.71
over (0 zeipuies. Aeeping e fepanieture belvearciChens 20t esreastion
. (i 2D, . .
mic s P 5SS B T Rt i
was concentrated in vacuo and the crude product azeotroped with dichloromethane

to yield the title product.
'H NMR (CDClI,, 400MHz) &: 1.02 (d, 6H), 3.45 (m, 1H), 3.72 (t, 2H), 3.90 (s, 3H),
3.94 (s, 3H), 4.74 (t, 2H). MS ES+ m/z 216 [MH]'

The following compounds, of the general formula shown below, were prepared by a

method similar to that described for preparation 9, using the appropriate R°OH

alcohol.
&  _.CH
o
N’N
\ J/ ©
/O NO,
H,C O

No |R° : Data _

| "H NMR (CDC!,, 400MHz) &: 1.10 (d, 3H),
10 | -(CH,),CH(CH)OCH, | 2.00 (m, 2H), 3.20 (s, 3H), 3.30 (m, 1H), 3.86 |
(m, BH), 4.62 (m, 2H)

| "H NMR (CDCL,, 400MHz) &: 0.11 (m, 2H),
V\O/\CHZ 0.48 (m, 2H), 0.92 (m, 1H), 3.22 (d, 2H), 3.90

" | (m, 2H), 3.97 (m, 6H), 4.81 {m, 2H). MS ES+
m/z 350 [MNa]’
o "H NMR (CDCl,, 400MHz) 5: 1.47 (m, 2H),
Q\ 1.86 (m, 2H), 2.24 (m, 1H), 3.36 (m, 2H),
12 ?Hz 3.74 (m, 2H), 3.93 (s, 3H), 3.97 (s, 3H), 4.52

(d, 2H). MS ES+ m/z 328 [MH]'




111 NMR (CDCI3, 400MHz) 8: 1.11 (t, 3H), 3.62 (g, 2H), 4.00 (t, 2H), 4.08
(s, 3H), 4.88 (t, 2H), 7.14 (m, 2H), 7.23 (m, 1H), 8.42 (t, 1H), 9.49 (m, 1H).
MS APCI+ m/z 394 [MK] 79 CH3 11-1 NMR (CDCI3, 400MHz) 6:1.09 (t,
3H), 2.39 (s, 3H), 3.60 (g, 2H), 3.98 (BRH), 4.07 (s, 3H), 4.86 (t, 2H), 6.94
(m, 1H), 7.04 (t, 1H), 8.21 (d, 1H), 9.42 (m, 1H). MS APCI+ m/z 408 [MH]
80 CH3.€H3 11-1NMR (CDC|3‘M®QW@:EG32@QGMH1:)2\27 58 @hl)4H),

- 2.31 (§, 3H)93.66 (g, 2H), 4.04|(t, 2H), 4. H), 4.84 (t, 2H), 7.16 (d,
At e, 747 (d. 1H) 91@(3“1%"5\/!%30? A 3 SR
1ITTNMRGBDCIS3, 400M-|g).| :4.43 '7@,@)) 23,@9,(@, %%(ﬁn 1H),

2H), 4.00 (s, 340 4.02 (t, 2H), 4 (t 2H iq (t 1H), 7.54
(s, 1H), 7.61 (d, 1H). MS APCl+43 BWIMM]M@ &E@ MNZ(@EJ%:[MH]

400MHZ) 5-120-(t-3H) 150 -(m;2H), 7t A 2225 (m 24856 <

2H), 3.93 (m, 2H), 4.02 (s, 3H), 4:47 (m, 1H), 4.67 (t, 2H), 7.35 (d, 1H).
MPEphiaioR a8 WHY préPardid g 2-(cyclopropylmethoxy)ethanol (FR

2248255, Pg. 2, example 1) as the R°OH alcohol.
j

e Preparation 12 was prepared using tetrahydro-2H-pyran-4-methanol (DE
4233431, Pg. 4, example 1) as the R°OH alcohol.

Preparation 14

Dimethyl 1-{2-ethoxyethyl)}-4-nitro-1H-pyrazole-3,5-dicarboxylate

HCT 0Ty L o-CH,

Hsof O
Dimethyl 4-nitro-1H-pyrazole-3,5-dicarboxylate (2.0g, 8.83mmol) was added to a
solution of 2-ethoxyethyl bromide (1.18mL, 10.45mm6!) and potassium carbonate
(1.32g, 9.56mmol) in N,N-dimethylformamide (35mL) and the reaction mixture stirred
for 48 hours at room temperature. The reaction mixiure was concentrated in vacuo
and the residue partitioned between ethyl acetate (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 vield the title product, 1.63g.
'H NMR (CDCI,, 400MHz) 8: 1.07 (s, 3H), 3.41 (q, 2H), 3.73 (t, 2H), 3.89 (s, 3H),
3.94 (s, 3H), 4.76 (t, 2H). MS APCI+ m/z 302, [MH]'
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11-I NMR (CDCla, 400MHz) 6:1.13 (t, 3H), 2.04 (m, 1H), 2.45 (m, 1H),
3.56 (g, 2H), 3.83 (m, 2H), 3.91 (t, 2H), 3.97 (s, 3H), 4.02 (m, 2H), 4.76
(m, 1H), 4.79 (m, 2H). MS ES+ m/z 356 [MHIf 84 CH3 N.-/ H3 111 NMR
(DM80-06, 400MHz) 8:1.03 (m, 3H);8435 (s, 3H), 2.43 (m, 3H), 3.54 (m,
2H), 3.87 (M, 5H), 4.96 (m, 2H), 6.92 (m, 1H), 7.65 (m, 1H). MS APCI+
m/z 405 [MHr 85 11-| NMR (cBremmsz& 10 (m, 7H), 5.10 419 (M HI

Dimethyi 4-nitro-1H-pyrazole-3,5-dicarboxylate (9.53g, 41.6mmol) and potassium
carbonate (3.44g, 25mmol) were dissolved in N,N-dimethylformamide (140mL}
under nitrogen. The mixture was then treated with a solution of 1-bromo-2-(2-
methoxyethoxy)ethane (9.90g, 54mmol} in N,N-dimethylformamide (10mL). The
reaction mixture was stirred at 30°C for 18 hours and then allowed to cool to room
temperature. Additional 1-bromo-2-(2-methoxyethoxy)ethane (98.90g, 54mmol) and
potassium carbonate (3.44g, 25mmol) were added and the reaction mixture allowed
to stir at 30°C for 4 hours. The reaction mixture was concentrated in vacuo and the
residue taken up in ethyl acetate (200mL) and water (200mL). The aqueous was
separated and washed with ethyl acetate (200mL), the organics were combined and
washed with water. The organic layer was dried over magnesium sulphate and -
concentrated in vacuo to yield the title product.

'H NMR (CDCl,, 400MHz) &: 3.25 (s, 3H), 3.38 (m, 2H), 3.50 (m, 2H), 3.80 (t, 2H),
3.92 (s, 3H), 3.93 (s, 3H), 4.77 {t, 2H). MS APCI+ m/z 333 [MH]"

Preparation 16

Dimethyl 1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3,5-dicarboxylate

HSC\O/\‘ O’“CH3
N’N
\ [/ O
' - /O NOZ
H,C 0

The title compound was prepared by a method similar to that described for

preparation 15 using 1-bromo-2-methoxyethane.
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Preparation 73 used tetrahydropyran-4-ylamine (WO 98/08855, Pg. 17,
e.g. 3) as the HNR1R2 amine Preparation 75 used
6-methoxy-pyridin-2-ylamine (US 01/0047013, pg. 3, 5example 2) as the
HNR1R2 amine Preparation 83 usee{3R)-tetrahydrofuran-3-ylamine
tosylate as the HNR1R2 amine with 1eq of N-ethyldiisopropylamine.
'H NMEFO(GDEpa40iokaE) BIBR (s, 3H), 3.67 (m, 2H), 3.89 (m, 6H), 4.77 (m, 2H)
MS B pbm{&#ﬁ(g-@%l?oxyloutyl)-?-(4-methylpyridin-2-y|amino)-1H-pyrazolo[4
=d ifmaiAe-3tcarboxylate H3C CH3 /0 H3CO 5 The dichloro
compound of preparation 60 (700mg, 2.11mmol) and 4-methylpyridin-2-
ylamine (1.14g, 10.54mmol) were dissolved in dimethyl sulphoxide (10mL)
and the reaction mixture heateB#@panetiondet nitrogen for 3 hours. The
"RAGHAN TAIUIS Y35 CARPENHAE LT NAGUS ARd IOGARIUISI AR M stor
dichiorometnane (100mL) and water (I50mL). The fayers were separated
and the aqueous layerhiygshed-with ichloromethane (50mL). The
organics were combined, washed #ith water (10@mL) and citric acid
(50mL) solution, dried over magnesium gylphatg/and concentrated in
vacuo. The crude product was purifiedNby c matography on
silica gel eluting with dichloromethane: :0 to 99:1 to yield the
title product as a yellow solid, 33 }§MR (CD30D, 400MHz) 5:-
1.20 (m, 3H), 2.10 (m, 2H), %_143?/(5, 3N), 3.30 (s,83H), 3.40 (m, 1H), 3.98
(s, 3H), 5.00 (m, 2H), 6.90 (M3"H), 7.30 (m, 1H), 8.00 (m, 1H) MS ES+

The BLfe ot R e e Ve R P R R 2o
0.55pmaps)atiore 8hsssingdtie apthramcd @4 BAR thambzetod wisblocostirred at

comnqound of ree&r tions K8, 59, 62t’ 64 and 65. H3C N-- .
room temperature for ours. The reaction mixiure was concentrated in vacuo and

the residue taken up in water. The aqueous was washed with ether (x2) and
extracted with dichloromethane. The organic phase was then washed with 2M
hydroch'ioric acid (x2) and water (x2), dried over magnesium sulphate and
concentrated in vacuo to yield the title product.

"H NMR (CD,0D, 400MHz) 8: 0.83 (t, 3H), 1.49 (g, 2H), 3.36 {t, 2H), 3.80 (t, 2H),
3.90 (s, 3H), 4.78 {t, 2H). MS APCI+ m/z 302 [MH]"

* Preparation 18

4-Nitro-1-(2-ethoxyethyl)-1H-pyrazole-3,5-dicarboxylic acid 3-methyl ester

He 0T on

N’N
\ [ O

0 NO,
H,C 0
The ester of preparation 14 (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
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Rle N\/,INI N\CH3/ 10 CI No. R6 Data 87 -(CH2)20CH(CH3)2 11-1
NMR (CDC13, 400MHz) 8: 0.94 (d, 6H), 2.62 (s, 3H), 3.70 (m, 1H), 3.95
(t, 2H), 4.07 (s, 3H), 5.24 (m, 2H), 7.16 (d, 1H), 8.17 (d, 1H), 8.84 (m, 1H).
MS ES+ m/z 427 [MNar 88 H3C.,0 C86-111 NMR (DMSO-D6, 400MH?z)
6:1.12 (d, 3H), 2.39 (s, 3H), 3.20 (s, 3H), 3.85 (s, 3H), 3.85 (m, 1H), 4.82

was @hidifigdrvoth @V kydmeblesicianidsarsl @kttadien hiesdichiergotefvaes

(3x1 BGﬁﬁ'fffohlé'lbrgaHnics were combined, dried over magnesium sulphate and
concentrated in vacuo to yield the title product.

'H NMR {CD,0D, 400MHz) &: 1.07 (s, 3H), 3.47 (g, 2H), 3.80 {t, 2H), 3.88 (s, 3H),
4.77 {t, 2H). MS APCI+ m/z 288 [MH]'

Preparation 19

1-(2-lsopropoxyethyh-4-nitro-1H-pyrazole-3, 5-dicarboxylic acid 3-methyl ester
CH

S
HC™ 07 oM
N
NJ o
- O NO,
H,C O

The ester of preparation 9 (15.8g, 50mmol) was dissolved in methanol (200mL.) and
the solution cooled in an ice bath before being treated with potassium hydroxide
(2.8g, 50mmol). The reaction mixture was then stirred at room temperature for 18
hours. The reaction mixture was concentrated i vacuo and the residue partitioned
between dichloromethane (500mL.) and water (250mL). The aqueous phase was
separated, acidified with hydrochloric acid and then extracted with dichloromethane
(2x500mL). The combined dichloromethane extracts were dried over magnesium
sulphate and concentrated in vacuo'to yield the title product as a white solid, 11.4q.
'H NMR (DMSO-D,, 400MHz) &: 0.92 (d, 6H), 3.45 (m, 1H), 3.67 (t, 2H), 3.82 (s,
3H), 4.66 (t, 2H). MS ES+ m/z 302 [MH]

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 19 using the appropriate ester of
preparations 8, 10, 11, 13, 15 and 16



i2 1FI NMR (DMSO-D6, 400MHz) 6:1.36 (m, 4H), 2.14 (m, 1H), 2.42 (s,
3H), 3.18 (m, 2H), 3.77 (m, 2H), 3.84 (s, 3H), 4.79 (d, 2H), 7.03 (d, 1H),

7.67 (s, 1H), 8.20 (d, 1H). MS APCI+ m/z 417 [MHr 90

111 NMR

(DM50-D6, 400MHz) 6:1.24 (m, 1H),-875 (m, 3H), 1.72 (m, 1H), 119 (m,
1H), 2.40 (s, 3H), 3.39 (m, 1H), 3.85 (m, 1H), 3.90 (s, 3H), 3.96 (M, 1H),
4.83 (m, 2H), 7.08 (m, 1H), 7.82 (s, 1HRB.25 @n, 1H).MS APCI+ m/z 417

[MH] H3COH-R1N N /0 H3CCI No. 1 Dat

rd
HSC O

-112-91"..

N

No

RG

Data

20

-(CH,),CH(CH,JOCH,

H NMR (DMSO-D,, 400MHz) 5: 1.02 (d, 3H),
1.90 (m, 2H), 3.18 (s, 3H), 3.28 (m, 3H), 3.37 (m,
1H), 4.58 (m, 2H).

21

"(CHZ)QO(C Hz)onHa

"H NMR (CDCI,, 400MHz) &: 3.30 (s, 3H), 3.50
(m, 2H), 3.58 (m, 2H), 3.90 (m, 5H), 4.80 (t, 2H).
MS APCH+ m/z 318 [MH]'

22

CH

"H NMR (DMSO-D,, 400MHz) 5: 1.05 (d, 3H),
3.14 (s, 3H), 3.72 (m, 1H), 3.84 (s, 3H), 4.48 (m,
1H), 4.60 (m, 1H). MS APCI+ miz 288 [MH]

23

"H NMR (CDCL, 400MHz) &: 0.12 (m, 2H), 0.48
(m, 2H), 0.95 (m, 1H), 3.32 (d, 2H), 3.91 (m, 5H),
4.83 (t, 2H). MS ES- m/z 312 [M-H[

24

H NMR (DMSO-D,, 400MHz) &: 3.22 (s, 3H),
3.71 (m, 2H), 3.83 (s, 3H), 4.77 (m, 2H), 9.95 (m,
1H). MS ES+ m/z 274 [MHT

25

"H NMR (DMSO-D,, 400MHz) &: 1.19 (m, 1H),
1.36 (m, 3H), 1.58 (m, 1H), 1.73 (m, 1H), 3.22
(m, 1H), 3.66 (m, 1H), 3.75 (m, 1H), 3.80 (s, 3H),
4.47 (m, 1H), 4.60 (m, 1H). MS APCI+ m/z 314
[MH]'
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N"-- CH3 111 NMR (DMSO-D,, 400MHz) 8: 1.10 (t, 3H), 1.30 (t, 3H), 2.81
(9, 2H), 3.50 (g, 2H), 3.90 (m, 5H), 4.98 (t, 2H), 7.05 (d, 1H), 7.90 (m, 2H),
13.50 (m, 1H). MS APCI- m/z 403 [M-H}' 92 CH3 11-1 NMR (DMSO-DS,
400MHz) 8: 0.94 (t, 3H), 2.06 (s, 3H);842 (g, 2H), 3.80 (t, 2H), 3.88 (s,
3H), 4.97 (t, 2H), 6.73 (t 1H) 7.20 (t, 1H), 7.46 (m, 1H).MS APCI- m/z
408 [|v| 1-]' 93 N CH3 "-'--- ..--- &M@_@B 4OOMHz) 8:1.26 (t,

: gj[é;%c ?nethyl

O
OH
N’N
\ /O
Io NOZ
H3C}‘ e}

The ester of preparation 12 (13.7g, 42mmol) was added to a solution of potassium
hydroxide (2.59g, 46.2mmol) in methanol (200mlL.) and the reaction mixture stirred at
room temperature for 18 hours. The reaction mixture was concentrated in vacuo and
the residue partitioned between dichloromethane (300mL) and water (200mL). The
dichloromethane layer was concentrated in vacuo and the residue partitioned
between ether (200mL) and water (200mL). The aqueous was added to the first
aqueous extract, washed with ether (2x200mL.) and acidified with hydrochloric acid.
The solution was extracted with dichloromethane (3x400mL.), dried over magnesium
sulphate and concentrated in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 1.24 (m, 2H}), 1.36 (m, 2H)}, 2.10 (m, 1H), 3.20 (m,
2H), 3.78 (m, 2H), 3.84 (s, 3H), 4.43 (d, 2H), '

MS APCI+ m/z 314 [MH]'

Preparation 27

Methvi 5—carbémovl~4--nitro~1 ~(2-propoxyvethyi)-1H-pyrazole-3-carboxylate

ey

™

/O NOZ
H38 O

The carboxylic acid of preparation 17 {13.2g, 44mmoel) was dissolved in

dichloromethane (140mL) and the solution treated with N,N-dimethylformamide
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'H NMR (DMSO-D6, 400MHz) 5: 1.10(t, 3H), 1.30 (t, 3H), 2.81 (g, 2H),
3.50 (g, 2H), 3.90 (m, 5H), 4.98 (t, 2H), 7.05 (d, 1H), 7.90 (m, 2H), 13.50
(m, 1H). MS APC11 m/z 403 [M-1-1]- 95 N .---- F1.3 - H 3 11-1 NMR
(CDCI3, 400MHz) 8:1.16 (t, 3H), 2.248¢s, 3H), 2.36 (s, 3H), 3.62 (q, 2H),
4.00 (t, 2H), 4.06 (s, 3H), 4.91 (t, 2H), 8.04 (m, 1H), 8.27 (m, 1H), 10.05

(150 ﬂL) I eMBAPE Wa/Zotsd MHrOied batlh WithIdddR(6 REB3CIaaN bRy
22 (t, 3H?1370( g, 2H), 4.03 (t, 2H), 4.08 (s, 3H),.4.90 (t_2H), 7.08 (t

chioricm 11768@1 H38raeved) afged deopwisa oy Y %SM@W@QH%WW@
was §7 Fréﬁ‘ B89 4574 VMR EnB HB3nA0RMEE) 8- atth o 36Bns1BH l_?%r%m’e and

(t, 2H), 4.05 (s, 3H), 4.89 (m, 2H), 6.98 (m, 2H), 8.38 (s, 1
Stirrff(rblfcmz) fagthetr BD mmmt(@soma raaomeqz)\ecm@veﬁ%sgngmtr@jegm vacuo and

the res;gu(e az Hgtrép%%i %@H;)chlor n(xrgthzaﬁ'l)é Zx%? %eléhd%%%au%ﬁ \Rlas dissolved
in tetrahydrofuran and cooled in an ice bath. 0.88 Ammonia (60mL.) was added to
the reaction mixture over 10 minutes, the ice bath removed and the reaction mixture
stirred for 1 hour until at room temperature, The reaction mixture was concentrated
in vacuo and the residue taken up in water. The precipitate formed was filtered off
and dried for 18 hours in an oven at 70°C to vield the title product, 10.22g.

'H NMR (DMSO-D,, 400MHz) 8: 0.81 (t, 3H), 1.45 (q, 2H), 3.32 (t, 2H), 3.74 (t, 2H),
3.90 (s, 3H), 4.40 (t, 2H), 8.33 (s, 1H), 8.48 (s, 1H)

Preparation 28

Methyl 5-carbamoyl-1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3-carboxylate

HiCr g
/\I o
N

N/
\ /  NH,
0 NO,
O—CH,

The title compound was prepared by a method similar to that described for
preparation 27 using the carboxylic acid of preparation 24.

'H NMR (DMSO-D,, 400MHz) &: 3.18 (s, 3H), 3.65 (m, 2H), 4.82 (s, 3H), 4.38 (m,
2H), 8.33 (m, 1H), 8.47 (m, 1H). MS ES+ m/z 273 [MH]'
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-113- 99 1H NMR (CDCI3, 400MHz) 8:1.11 (t, 3H), 310 (q, 2H), 4.10 (m,
5H), 4.85 (m, 2H), 6.61 (m, 1H), 7.37 (m, 2H), 9.65 (s, 1H) 100 1H NMR
(CDCI3, 400MHz) 8: 1.10 (t, 3H), 3.62 (g, 2H), 4.01 (m, 2H), 4.10 (s, 3H),
4.90 (m, 2H), 6.99 (m, 1H), 7.18 (m, B4), 8.18 (m, 1H), 9.58 (s, 1H). MS
APC14 m/z 412 [mHy 101 1H NMR (CDCI3, 400MHz) 8: 1.10 (t, 3H),
3.61 (g, 2H), 4.00 (t, 2H), 4.10 Frepayaliaiz2th 2H), 6.80 (m, 1H), 7.12

0 - Yt 1o pr-dd e - e - Y P - ST, 9 ; ; = > =
page 1616 as the HNRlRﬁa(IEr?im?BPrefiaration 102 Methyl .
5-chloro-1-(2-(cyclopropylm&thoxy)ethyl hylpyridin-2-ylamino)-1

H- pVrazolof 4 ,3 - cf Ipyrim d in e -3 late The dichloro
compound of preparation 66 (900mg, 2 61mMmol)Was dissolved in 10
dimethyl sulphoxide (10mL) and the sglUfioy treated with
4-methylpyridin-2-ylamine (1.13 emmdlPThe reaction mixture was
then stirred at 35C in an oil B34 for 1 @our. The reaction mixture was
allowed to cool and treated with water to induce precipitation of a solid.

Oxathetipultie frodUteias raraalbanshl dhelme i BiRs Gt huiges added
R T o e
dichitdetmethane (20mL) and the reaction mixture stirred at room temperature for 2
hours. The reaction mixture was concentrated in vacuo and azeotroped from
dichloromethane (3x50mL). The product was dissolved in tetrahyclrofbran (50mL),
cooled in an ice bath, treated with 0.88 ammonia solution (10mt) and stirred for 18
hours at room temperature. The mixture was concentrated in vacuo and the residue
partitioned between dichloromethane (200mL} and water (50mL.). The organics
phase was dried over magnesium sulphate ahd concentrated in vacuo fo yield the
title product.

'H NMR (DMSO-D,, 400MHz) &: 1.06 (t, 3H), 2.48 {(m, 2H), 3.77 (m, 2H), 3.84 (s,
3H), 4.38 (m, 2H), 8.35 (m, 1H), 8.46 (m, 1H). MS APCI+ m/z 287 [MH]

Preparation 30

Methvl 5-carbamoyl-1-[2-(2-methoxy-ethoxy)-ethyll-4-nitro-1H-pyrazole-3-~
carboxylate

(\o

O
H,C NH,
N/N
\ [/ ©
/O NOZ
H.C 0

The title product was prepared by a method similar to that described for preparation

29 using the carboxylic acid of preparation 21.
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chromatography on silica gel eluting with dichloromethane:methanol 100:0
to 98:2. The crude product was then re-purified by column
chromatography on silica gel eluting with dichloromethane:ethyl acetate
70:30 to yield the title product, 160m&1:11 NMR (CDCI3, 400MHz) 8:
0.05 (d, 2H), 0.27 (m, 2H), 0.92 (m, 1H), 2.48 (s, 3H), 53.38 (d, 2H), 4.02
'H NMRZHD@@%@MHZ)MBI&BI(Q%& 850, DY, GOB@r(nLFHY. 8 (im, 2H),

3, 99& 29138 (gg,éoﬁé\ﬁyﬁ;ﬁﬁ/ﬁ éfggh%'&'féhjﬁar%%”;\%m S kg

‘H-pyrazolo[4,3-dIpyrimidine103-carboxylate The dichloro compound of
preparation 58 (2.50g, 7.84mmol) was dissolved in tetrahydrofuran (10mL)
and the solutlon treated dropw%ﬁﬁ%@ﬂnon of 15 cyclohexylamlne

.'%@&e—S-

mixture was- dlluted with water (5anbdxaatethyl acetate (50mL) and the
reaction mixture stirred for 1 hour, The solid present was collected by
filtration, washed with wate driggl in vacua. The ethyl acetate layer
was separated and washed with 20 water, dried over magnesium sulphate
and concentrated in vacua. The residug was thrated with ether to yield
further solid. A total of 2.25g of the desjgd pr dutt was collected. 11d
NMR (CDCI3, 400MHz) 8:1.18 (t, 3H), 1. Y@H), 1.47 (m, 2H),
1.53-1.75 (m, 2H), 1.78 (rn, 2H), 2.12 Xm:2H), 3.76 (q, 2H), 3.92(t, 2H),
4.00 (5, 3H), 4.12 (m, 1H), 25 4, 2H), K@) (d, 1H). MS ES+ m/z 382
[MHF -115- Preparations 19143@ 1179he approprlate monochloro
compound (1 eq), the appropriate HNR3R4 amine (3- 5eq),

The hitletoyisiisamdnybsinep@ed) iand tataeib dianienoniuisfidesoeayiate (1

eq) 5 were dissolved in 1-methyl-2-pyrrolidinone (5.3mL.mmon and the

pre%éé%h%?e%@?%é’é?eﬁ%ﬁﬂ’ﬁ@ﬁt@ﬁ' 05 PRERBIERR &ren for 45 minutes.
"+ NI [ERAEPNIDIME ) aalo WRI AP dEoam BMPeIaBIre, Defpresbengn, o),

partitioned’between ethyl acetate (53) mL) and water (50mL) "The organic

3.87|4y a8 e dredtitd WAty ZhbmB. QU (rad Bdr g b@silibh) sulphate and
c uo. The residue was purified by 10 column
MS %%&) ﬁ’n%r(%?gpih silica gel eluting with dichloromethane:ethyl acetate
50:50 to yield the desired product. The monochloro compounds of
preparations 73, 74, 75, 76, 77,81, 86, 37, §§ 92, 97 and 102 were used.

15 2 H3C N ReH IN\ Préparatiori
Methyl §-carbamoyl-1-(2-isopropoxyethyl)-4-nitro-1H-pyrazole-3-carboxylate
HC™ 07y N,
N
/A
R NO,
H;C O

The carboxylic acid of preparation 19 {11.9, 37.8mmol} was dissolved in
dichloromethane (140m1_) and the solution treated with oxalyl chloride (4.0mL.,
45.4mmol) and N,N-dimethyiformamide (310pL, 4mmol). The reaction mixture was
stirred at roormn temperature for 18 hours, then concentrated in vacuo and the

residue azeotroped with dichloromethane (2x100mlL). The product was dissolved in



10

,N N1CH3/ CH3 N----(iCH3 H3C No. R6 Data 104 1EINMR
(CD30D, 400MHz) 5: 0.03 (m, 2H), 0.24 (m, 2H), 0.96 (m, 1H), 1.25 (d,
6H), 2.40 (s, 3H), 3.09 (s, 3H), 3.38 (d, 2H), 3.94 (s, 3H), 3.98 (m, 2H),
4.81 (m, 2H), 5.15 (m, 1H), 6.93 (d, ¥4, 8.15 (d, 1H), 8.31 (s, 1H). MS
ES+ m/z 454 [Mir  -116- 105
tetrahydrofuran (200mL) and the solution cooled in an ice -bath and then treated with

0.88 ammonia (50mL.). The reaction mixture was stirred for 15 minutes before being
concentrated in vacuo and partitioned between dichloromethane (1000mlL.) and
water (SOOmL). The aqueous was separated and extracted with dichloromethane
(3x300mL.), the organics were combined, dried over magnesium sulphate and
concentrated in vac&o to yield the title product, 10.4g.

'H NMR (DMSO-D,, 400MHz) 3: 0.95 (d, 6H), ‘3.44 (m, 1H), 3.68 (t, 2H), 3.83 (s, 3H),
4.66 (t, 2H). MS APCI+ m/z 301 [MH]'

i
The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 32, using the appropriate carboxylic

acid of preparations 20 and 22.

6
° NH,
N’N
\ / 0O
/O NO.?
H,C 0

No |R* Data

"H NMR (CDCL,, 400MHz) &: 1.16 (d, 3H), 2.08
33 | -(CH,),CH(CH,JOCH, | (m, 2H), 3.25 (s, 3H), 3.38 (m, 1H), 3.97 (s,
3H), 4.59 (t, 2H). MS ES- m/z 209 [M-H]

oH "H NMR (DMSO-D,, 400MHz) : 1.08 (d, 3H),
3 .
.G k 3.04 (s, 3H), 3.73 (m, 1H), 3.84 (s, 3H), 4.25
34 | 30" “CcH
[ (m, 2H), 8.30 (s, 1H), 8.48 (s, 1H). MS ES+

m/z 309 [MNa]"
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15

CH3, fri3C0 " LCH If 2 114 NMR (CD30D, 400MHz) 8: 1.24 (m, 6H), 1.32
(m, 3H), 2.38 (s, 3H), 3.07 (s, 3H), 3.41 (s, 3H), 3.92 (m, 1H), 3.94 (s, 3H),
4.58 (m, 1H), 4.68 OM 1H), 5.14 (m, 1H), 6.93(d, 1H), 8.17 (d, 1H), 8.22

(s, 1H).MS APCI+ m/z 428 [MHr 106-€H2)20CH(CH3)2 1H NMR
(CD,0D, 400MHz) 8: 1.07 (d, 6H), 1.25 (d, 6H), 2.37 (s, 3H), 3.10 (s, 3H),
3.66 (m, 1H) 3.94 (s, 3H) 3.94epamtion &5(t, 2H), 5.16 (m, 1H), 6.93

118125(m 81- 1) 235(s 3H)¢2 @ ) 3.15 (s, 3H) 330(m 1H)
3.80 (s, 3H), 4.65 (m, 2H), 5.02 (m, 1H), 6.95 (m, 1H), 8.00 (m, 1H), 8.20
(m, 1H), 9.20 (m, 1H).MS ES+yf/2442 [MHr H3C"---%'-0---N'N- 0
H3C HO,1 N-n ,N N '

NH,
N’N
\ /O
/O NOZ
H,C O

The carboxylic acid of preparation 26 (11.3g, 36mmol) was dissolved in
dichloromethane (150mlL) and the solution treated with oxalyl chloride (38ml.,
43.2mmol} and N,N-dimethylformamide (280uL, 3.6mmol). The reaction mixture was
stirred at room temperature for 18 hours and then concentrated in vacuo. The
residue was azeotroped from dichloromethane (2x200mL.) and the resulting solid
dissolved in tetrahydrofuran and cooled to -30°C. The solution was treated with 0.88
ammonia (3.85mL, 79.2mmol) and stirred at -30°C for 1 hour. IThe reaction mixture
was concentrated in vacuo, diluted with water (100mL} and extracted with ethyl
acetate (2x400mL). The combined organics were dried over magnesium sulphate
and concentrated in vacuo. The residue was triturated with methano! and ether and
dried in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) 8: 1.20 (m, 2H), 1.40 (m, 2H), 2.10 (m, 1H), 3.22 (m,
2H}, 3.81 {m, 2H), 3.86 (s, 3H) 4.19 {d, 2H), 8.37 (m, 1H), 8.53 (m, 1H)

MS APCl+ m/z 313 [MH]"
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\ n3Nn/H3C No.R4 R3 Data 108 NY -CH(CH3)2 111 NMR
(CD30D, 400MHz) 8:1.20 (t, 3H), 1.23 (d, 6H), 3.07 (s, 3H), 3.66 (g, 2H),
3.96 (s, 3H), 4.00 (t, 2H), 4.80 (t, 2H), 5.10 (m, 1H), 7.64 (t, 1H), 8.21 (s,
1H), 8.32 (d, 1H).MS APCI- m/z 430 gyl-Hr -117-

Preparation 36

Methyl 5-carbamoyi-4-nitro-1-(tetrahydropyran-2-vimethyl)-1H-pyrazole-3-
carboxylate

O
NH,
N’N
AR
o NO,
H,C O

The title compound was prepared by a method similar to that described for
preparation 35 using the carboxylic acid of preparation 25.

'H NMR (DMSO-D,, 400MHz) &: 1.18 (m, 1H), 1.40 (m, 3H), 1.58 (m, 1H), 1.78 (m,
1H), 3.22 (m, 1H), 3.65 (m, 1H), 3.78 (m, 1H), 3.85 (s, 3H), 4.22 (m, 2H), 8.27 (m,
1H), 8.46 (m, 1H). MS APCI+ miz 313 [MHJ' |

Preparation 37

Methyl 4-amino-5-carbamoyi-1-(2-propoxyethyl}-1H-pyrazole-3-carboxylate

HSC\/\O/\ o
N

D™

HSCIO \ NH,
The nitro compound of preparation 27 (10g, 33mmol) was dissolved in ethanol
(180mL) and the solution treated with palladium(il) hydroxide (933mg, 6.7mmol) and’
heated to 75°C. Ammonium formate (21g, 330mmol) was added and the reaction
mixture was stirred at 75°C for 3 hours. The reaction mixture was filtered through
Arbocel® under nitrogen washing through with ethanol. The filtrate was
concentrated in vacuo to yield the title product as a pale pink solid, 9.1g.
'H NMR (CD,0D, 400MHz) &: 0.84 (t, 3H), 1.51 (q, 2H), 3.40 (t, 2H), 3.83 (t, 2H),
3.89 (s, 3H), 4.56 (t, 2H). MS APCI+ m/z 271 [MH]"



10

15

CH3 1FINMR (CD30D, 400MHz) 8: 1.14 (t, 3H), 1.22 (d, 6H), 2.30 (s,
3H), 3.04 (s, 3H), 109 -CH(CH3)2 3.63 (g, 2H), 3.96 (s, 3H), 3.98 (t, 2H),
479  (t, 2H), 5.08 (m, 1H), 7.02 (t, 1H), 7.42 (m, 1H), 7.68 (m, 1H).MS
ES+ m/z 445 [MI-1]. 1H NMR (CD368, 400MHz) 8: 1.15 (t, 3H), CH3

Preparation 38

Methvi 4-amino-5-carbamoyl-1-(2-ethoxvethyl)-1 H-pyrazole-3-carboxylate

HCT 0T Y NH,
N

N O

H30’O S NH,

Palladium(il) hydroxide (100mg} was added {o a solution of the nitro compound of
preparation 29 (970mg, 3.39mmol} in methanol (20mL) and the mixture warmed o
reflux. Ammonium formate (1.07g, 16.97mmol) was added and the reaction mixture
stitred at reflux for 2 hours. The catalyst was removed by filtration through Arbocel®
and the reaction mixture concentrated in vacuo to yield the title product.
'H NMR (DMSO-D,, 400MHz) 8: 1.02 (£, 3H), 3.33 (m, 2H), 3.66 (m, 2H), 4.80 (s,
3H), 4.57 (m, 2H), 5.11 (m, 2H), 7.49 (m, 2H), MS APCl+ m/z 257 [MHF

{
The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 38 using the appropriate nitro-

pyrazoles of preparations 30, 31, 32, 33, 34, 35 and 36.

(5]
ﬁ NH,
NI

\ // O

IO NHZ
H,C O

No |R® Data

’ H NMR (DMSO-D,, 400MHz) 5: 0.98 (d, 6H),
3.48 (m, 1H), 3.64 (m, 2H), 3.76 (s, 3H), 4.45
(t, 2H), 5.14 (m, 2H), 7.50 (m, 2H). MS ES+
m/z 293 [MNa]

"H NMR (CDCL, 400MHz) 5: 1.10 (d, 3H),

40 | -(CH,),CH(CH,)OCH, | 1.90 (m, 2H), 3.25 (s, 3H), 3.30 (m, 1H), 3.90
(s, 3H), 4.50 (m, 2H), 4.92 (m, 2H), 6.50 (m,

39 | ~(CH,),OCH(CH,),




1.20 (t, 3H), 2.30 (s, 3H), 3.19 (s, 3H), 3.60 110 -CH,CH, (q, 2H), 3.70 (q,
2H), 3.96 (s, 3H), 3.98 (m,

2H), 4.80 (t, 2H), 7.01 (t, 1H), 7.42 (t, 1H),
7.67 (m, 1H).MS APCI+ m/z 431 [MH].

1FI NMR (CD,0OD, 400MHz) 8:

1.15 (t, 3H), H3C."0 1.23 (d, 6H), 3.@Bs, 3H), 3.65 (g, 2H),

2H). MS APCI+ miz 271 [MH]

41

“(CHz)zo(CHz)zocHa

"H NMR (CDCI,, 400MHz) 3: 3.30 (s, 3H),
3.50 (m, 2H), 3.58 (m, 2H), 3.90 (s, 3H), 3.99
(t, 2H), 4.50 (t, 2H). MS APCI+ m/z 309
[MNa]

42

"H NMR (DMSO-D,, 400MHz) 6: 1.04 (d, 3H),
3.12 (s, 3H), 3.65 (m, 1H), 3.78 (s, 3H), 4.30
(m, 1H), 4.44 (m, 1H), 5.10 (m, 2H), 7.48 (m,
2H). MS APCI+ miz 257 [MH]'

143

"H NMR (CDCL, 400MHz) 5: 0.12 (m, 2H),
0.50 (m, 2H), 0.97 (m, 1H), 3.30 (d, 2H), 3.92
(m, 5H), 4.53 (t, 2H). MS ES+ m/z 305
[MNa]'

44

"H NMR (DMSO-D,, 400MHz) &: 1.19 (m, 2H),
1.30 (m, 2H), 1.96 (m, 1H), 3.20 (m, 2H); 3.76
(m, 5H), 4.28 (d, 2H), 5.10 (m, 2H), 7.44 (m,
2H). MS APCIl+ m/z 283 [MH]"

45

"H NMR (CD,0OD, 400MHz) 8: 1.27 (m, 1H),
1.52 (m, 3H), 1.67 (m, 1H), 1.87 (m, 1H), 3.38
(m, 1H), 3.78 (m, 1H), 3.88 (s, 3H), 3.94 (m,
1H), 4.30 (m, 1H), 4.45 (m, 1H). MS APCl+
m/z 283 [MH]'

Preparation 46

Metpvl A-amino-5-carbamovl-1-(2-methoxyethyl)-1H-pyrazole-3-carboxylate

Hac\o/\ NH,

N’N
v /O

,O -NH2

H,C 0O




16

15

20

25

3.95 (s, 3H), 3.98 (q, 2H), 4.02 (s, 3H), 111 N -CH(CH,),  4.78 (t, 2H),

5.01 (m, 1H), 6.49 (d, 1H),  7.66 (t, 1H), 7.82 (d, 1H).MS APCI+ m/z

444 [MHr

~37 -

The nitro compound of preparation 28 (1.00g, 3.7mmol) was dissolved in ethyl
acetate (15mL) and treated with 10% Pd/C (100mg). The reaction mixture was
stirred at room temperature under 15psi of hydrogen for 18 hours. The reaction
mixfure was filtered through Arbocel®, washing with ethyl acetate and the filtrate
concentrated in vacuo. The residue was purified by column chromatography on silica
gel eluting with pentane:ethyl acetate 50:50 {o 34:66 to 0:100 {o yield the title
product. ,

"H NMR (DMSO-D,, 400MHz) &: 3.16 (s, 3H), 3.60 (m, 2H), 3.76 (s, 3H), 4.45 (m,
2H), 5.07 (m, 2H), 7.42 (m, 2H). MS ES+ m/z 244 [MH]'

Preparation 47

Methyl 5,7-dioxo-1 -(2—propoxveihv!)—4,5,6,T-tetra hydro-1H-pyrazolof4,3-dlpyrimidine-

3-carboxylate

The amide of preparation 37 (9¢g, 33mmoal) and N,N'-carbonyldiimidazole (5.4g,
33mmol) were dissolved in N,N-dimethylformamide (400mL) and the reaction
mixture stirred at room temperature for 30 minutes and then at 75°C for 18 hours.
Addditional N,N'-carbonyldiimidazole (400mg, 2.69mmol) was added and the
reaction mixture stirred for a further 90 minutes. The reaction mixture was
concentrated in vacuo and the residue taken up in water and stirred for 30 minutes.
The precipitate formed was filtered off to yield the title product as a pale pink solid, |
6.05q.

'H NMR (DMSO-D,, 400MHz) 6: 0.72 (t, 3H), 1.37 (q, 2H), 3.28 (t, 2H), 3.76 (t, 2H),
3.82 (s, 3H), 4.64 {t, 2H), 10.77 (s, 1H), 11.37 (S, 1H). MS APCI- m/z 295, [M-HJ



1H NMR (CD30D, 400MHz) 6:1.15 (t, 3H), 1.23 (d, 6H), 3.05 (s, 3H),
3.65 (g, 2H), 112 -CH(CH3)2 3.96 (s, 3H), 4.00 (t, 2H), 4.79 (t, 2H), 5.11
(m, 1H), 7.09 (t, 1H), 7.40 (t, 2H), 7.71 (d, 2H). MS APCI+ m/z 413 [MH].
, 1H NMR (CD30D, 400MHz) 8: 1.1648-3H), CH3

Preparation 48
Methyi 1-(2-ethoxyethyi)-5,7-dioxo-4,5.6,7-tetrahydro-1H-pyrazolo[4 . 3-dipyrimidine-

3-carboxylate

HCToTYy
N

N7 N

O N
HC 'y H O
5 A solution of the amide of preparation 38 (570mg, 3.38mmol} in N,N-

dimethylformamide (30ml.) was treated with N,N’-carbonylidiimidazole (658mg,
4.06mmol) and the reaction mixture stirred at room temperature for 1 hour and then
at 90°C 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

10 filtered off and dried in vacuo to yield the title product.
'H NMR (DMSO0-D,, 400MHz) &: 1.02 (, 3H), 3.37 (m, 2H), 3.77 (m, 2H), 4.83 (s,
3H), 4.63 (m, 2H), 10.75 (s, 1H), 11.40 (s, 1H). MSES- miz 281 [M-HY

The following compounds, of the general formula shown below, were prepared by a
15 method similar to that described for preparation 48, using the appropriate amide of
preparations 39, 40, 41, 42, 43 and 46.

No. |R® Data .

'H NMR (DMSO-D,, 400MHz) &: 0.95 (d, 6H),
3.47 (m, 1H), 3.73 (t, 2H), 3.80 (s, 3H), 4.58 (¢,
2H), 10.78 (m, 1H), 11.47 {m, 1H). MS ES+
mfz 319 [MNa]’

49 | {(CH,),OCH(CH,),




1.22 (d, 6H), 2.37 (s, 3H), 3.06 (s, 3H), 3.45 (g, 2H), 3.98 (t, 3H), 4.00 (t,
2H), 4.79 113 -CH(CH3)2  (t, 2H), 5.10 (m, 1H), 6.93 (d, 1H), 7.23 (t,
1H), 7.43 (d, 1H), 7.65 (s, 1H).MS APCI+ m/z 427 [MH].

-99-

'H NMR (DMSO-D,, 400MHz) &: 1.02 (d, 3H),
1.90 {m, 2H), 3.17 (s, 3H), 3.30 (m, 1H), 3.80
(s, 3H), 4.50 (t, 2H), 7.00 (m, 1H), 7.60 (m,
1H). MS APCI- m/z 285 [M-H]

"H NMR (DMSO-D,, 400MHz) &: 3.15 (s, 3H),
51 | -(CH)O(CH,),OCH, 1{3.30 (t, 2H), 3.45 (t, 2H), 3.80 (t, 5H), 4.60 (t,
' 2H). MS APCIl+ m/z 311 [M-H]

50 | -(CH,),CH(CH,)OCH,

| CH, "H NMR (DMSO-D,, 400MHz) &: 1.07 (d, 3H),
52 | Mg ‘“.LCH 3.14 (s, 3H), 3.74 (m, 1H), 3.82 (s, 3H), 4.40
I 2 (m, 1H), 4.60 (m, 1H), 10.76 (m, 1H), 11.37 (m,
1H). MS APCl+ m/z 283 [MH]'
"H NMR (DMSO-D,, 400MHz) §: 0.06 (m, 2H),
6 | V\OACHZ 0.35 (m, 2H), 0.83 (m, 1H), 3.16 (d, 2H), 3.78

l 1 {1, 2H), 3.81 (s, 3H), 4.61 (t, 2H), 10.77 {m,
1H), 11.37 (m, 1H). MS ES+ m/z 331 [MNaJ'
'H NMR (DMSO-D,, 400MHz) &: 3.17 (s, 3H),
3.69 (m, 2H), 3.80 (s, 3H), 4.61 (m, 2H), 10.74
(m, 1H), 11.37 (m, 1H). MS ES+ m/z 269
[MH]

54 | -(CH,),0CH,

- Preparation 55
Methy! 5,7-dioxo-1-(tetrahvdropyran-4-ylmethyl)-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-

dipyrimidine-3-carboxylate
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15

20

11-1 NMR (CD,0D, 400MHz) 8: 1.15 (t, 3H),  1.25 (d, 6H), 3.07 (s,
31-1), 3.64 (g, 2H), 114 -CH(CH,), 3.96 (s, 3H), 4.00 (t, 3H), 4.80 (t, 2H),
5.10 (m, 1H), 6.80 (m, 1H), 7.33 (m, 1H), 7.44 -118-
-100-

The amide of preparation 44 (9.8g, 34.9mmol} was dissolved in acetonitrile (100mL.)
and the solution treated with N,N’-carbonyldiimidazole (6.8g, 42mmol). The reaction
mixture was heated to reflux for 18 hours before being allowed to return to room
temperature. The white precipitate formed was removed by filtration, washed with
acetonitrile and dried in vacuo to yield the title product.
'H NMR (DMSO-D,, 400MHz) &: 1.24 (m, 2H), 1.36 (m, 2H), 2.08 (m, 1H), 3.21 (m,
2H), 3.80 (m, 2H), 3.83 (s, 3H), 4.40 (d, 2H), 10.78 (m, 1H), 11.37 (m, 1H)
MS APCI- m/z 307 [M-H] | '

Preparation 56

Methyl 5,7 -dioxo-1-(tetrahydropyran-2-yimethy)-4,5,6,7-tetrahydro-1 H-pyrazolo{4,3-

dlpyrimidine-3-carboxylate

=0
o)
N’N
\ 4/ NH
0 N
HC % o)

The title compound was prepared by a method similar to that described for
preparation 55 using the amide of preparation 435.

'H NMR (DMSO-D,, 400MHz) &: 1.2d (m, 1H), 1.40 (m, 3H), 1.52 (d, 1H), 1.75{m,
1H), 3.22 (m, 1H), 3.74 (m, 2H), 3.80 (s, 3H), 4.40 (m, 1H}, 4.58 (m, 1H), 10.75 (m,
1H), 11.35 (m, 1H). MS APCH+ m/z 309 [MH]"

Preparation 57

Methyl 5,7-d iéh!oro-‘i ~(2-propoxyethy)-1H-pyrazolol4,3-dlpyrimidine-3-carboxylate




10

16

20

25

(m, 1H), 7.78 (m, 1H).MS APCI+ m/z 431 [MFir 'H NMR (CDCI3,
400MHz) 8: 1.10 (t, 3H), 1.18(d, 6H), 3.05(s, 3H), 3.60 (q, 2H), 115 r---
-=( -CH(CH3)2 3.97 (t, 21-1), 4.02 (s, 3H), 4.78 (m, 2H), 5.00 (m, 1H),
6.90 (M, 2H), 8.18 (m, 1H), 8.90 (3/1QH).. MS APCI+ m/z 449 [MHJ+

The dione of preparation 47 (3g, 10mmol), phosphorous oxychloride (14.2mL,
152mmol)} and tetraethylammonium chloride (3.95g, 30mmol) were dissolved in
propionitrile (80mL) and the reaction mixture heated at 115°C for 18 hours. The
reaction mixture was concentrated in vacuo and the residue dissolved in additional
propionitrile (80mL} and treated with additional phoéphorous oxychloride (15mL.,
145mmol). The reaction mixture was then heated o 115°C for a further 18 hours.
The reaction mixture was concentrated in vacuo and the residue azeotroped with
toluene. The crude product was taken up in ethyl acetate and cautiously treated with
water. The two layers were separated and the aqueous layer re-extracted with ethyl
acetate (x3). The combined organics were washed with brine, dried over magnesium
sulphate and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with pentane:ethyl acetate 75:25 to yield the
title product, 3.1g.

'H NMR (DMSO-D,, 400MHz) &: 0.85 (t, 3H), 1.33 (q, 2H), 3.26 (t, 2H), 3.82 (t, 2H),
3.93 (s, 3H), 4.94 (t, 2H). MS APCIH+ m/z 333, [MH] |

Preparation 58

Methvl 5,7-dichloro-1-(2-ethoxyethyl)-1 H—pvrazoiom,3~d]DVrimfdine~3¥carboxv!ate

SN
H,C o/\ o
N

\

e Y . ©

Phosphorous (:;xych!oride (934ulL., 10.0mmol) and tetraethylammonium chloride
{195mg, 1.50mmol} were added to a solution of the dione of preparation 48 (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 product was purified by
column chromatography on silica gel eluting with pentane:ethyl acetate 100:0 to
75:25 to vield thg title product.
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1FI NMR (CD30D, 400MHz) 8: 1.15 (t, 3H), 1.20 (d, 6H), 1.69 (m, 2H),
2.15 (m, 2H),  3.02 (s, 3H), 3.56 (m, 4H), 3.88 (m, 2H), 116 II
CH(CH3)2  3.95 (s, 3H), 4.02 (m, 2H), 4.25 (m, 1H),

-102-

"H NMR (CDCI,, 400MHz) &: 1.05 (t, 3H), 3.41 (m, 2H), 3.84 (m, 2H), 4.06 (s, 3H),
5.00 (m, 2H). MS APCH m/z 319 [MH]"

Preparation 59

Methvi 5,7-dichloro-1-{2-isopropoxyethyl}-1H-pyrazoloj4,3-dlpyrimidine-3-
carboxylate

CH,
HCT 0Ty
N’N '
\ N
0 N’(
e % cl

The dione of preparation 49 (2.37g, 8.00mmol) was suspended in acetonitrile
{30mL) and the solution treated with phosphorous oxychloride (15mL., 160mmol) and
tetraethyl ammonium chioride (3.979, 24mmol). The reaction mixture was stirred at
reflux for 18_ hours. The reaction mixture was allowed to cool and then concentrated
in vacuo before being partitioned between dichloromethane (300mL) and water
(200mL). The dichloromethane 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 75:25 to
yield the title product as a white solid, 1.54g.

" *H NMR (CDCL,, 400MHz) 5 0.96 (d, 6H), 3.43 (m, 1H), 3.86 (t, 2H), 4.08 (s, 3H),

4.96 (t, 2H). MS ES+ m/z 355 [MNa]'

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 59 using the appropriate dione of
preparations 50, 51, 52, 54, 55 and 56. 5



4.66 (t, 2H), 5.12 (m, 1H).MS ES+ m/z 421 [MN. 1H NMR (CD30D,
400MHz) 8: 1.15 (t, 3H),

-CH3 3.54 (m, 4H), 3.88 (t, 2H), 3.94 (s, 3H), 4.00 (m, 2H), 4.30 (M, 1H),

1.70 (m, 2H), 2.13 (m, 2H), 3.19 (s, 6H), 117

4.65 (t, 2H). -103-
No. {R° Data
"H NMR (CDC,, 400MHz) 5: 1.18 (d, 3H), 2.00-
60 | ~(CH,),CH(CH,JOCH, |2.15 (m, 2H), 3.20 (s, 3H), 3.30 (m, 1H), 4.01
(s, 3H), 4.90 (1, 2H). MS APCI+ m/z 333 [MH]'
"H NMR (CDCI,, 400MHz) 3: 3.20 (s, 3H), 3.30
81 | -(CH,),0(CH,),OCH, |(t, 2H), 3.45 (t, 2H), 3.99 (t, 2H), 4.10 (s, 3H),
5.00 (t, 2H)
‘i*s 'H NMR (CDCL,, 400MHz) 5: 1.24 (d, 3H), 3.12
62 | MO0 o (s, 3H), 3.84 (m, 1H), 4.08 (s, 3H), 4.65 (m,
v 1H), 4.94 (m, 1H). MS APCI+ m/z 319 [MH]'
"H NMR (CDCI,, 400MHz) : 3.25 (s, 3H), 3.84
63 | -(CH,),OCH, (m, 2H), 4.09 (s, 3H), 4.98 (m, 2H). MS APCI+

m/z 305 [MHT

"H NMR (CDCI,, 400MHz) 5: 1.45 (m, 2H), 1.54
(m, 2H), 2.30 (m, 1H), 3.32 (m, 2H), 3.98 (m,

o4 2 2H), 4.07 (s, 3H), 4.73 (s, 2H). MS APCI+ m/z
/ 345 [MH]'
O\ HNMR (CDCL, 400MHz) 5: 1.34-1.60 (m, 4H),
1.66 (m, 1H), 1.89 (m, 1H), 3.23 (m, 1H), 3.81
65 oH

(m, 2H), 4.07 (s, 3H), 4.67 (m, 1H), 4.96 (m,
1H). MS APCI+ miz 345 [MH]'
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MS ES+ m/z 393 [MN., Preparation 118 Methyl
5-(N-isopropyl-N-methylamino)-142-(2-methoxyethoxy)ethyll-7-(4-methyl5
pVridin-2-ylamino)-1H-pyrazolo[4,3-dIpyrimidine-3-carboxylate  The
monochloro compound of preparatiengds (150mg, 0.36mmol),
Nethyldiisopropylamine (1864, 1.07mmol) and N-methyl-isopropylamine
(504, -119- .0.43mmol) were divsplgestiondiethy! sulphOX|de (2.5mL)
and the react|on mlxture t|rred at 120C for 18 .

S -nlnt 't:.... :ai‘io‘i al

stlrred at 120C for a further 4 hogggrb‘ggggé gaction mixture was
concentrated in vacuo and the residue taken up in a mixture of 5
dichloromethane (50mL) an L). The two layers were
separated and the aque layer washed with di¢hloromethane (50mL).

rated in vacuo. The
atogy phy on silica gel eluting
0 yield gffetitle product as 10a

being dried over magnesium sulphat
crude product was purified by column
with dichloromethane:methanol ¢:
yellow oil, 65mg. 111 NMR {(£B30D, ¥Q0MHz) 8: 196 (d, 6H), 2.39 (s,
3H), 2.93 (m, 3H), 3.05 (s, 3H") 3.45 (7 2H), 3.62 (m, 2H), 3.95 (s, 3H),

The %B%to?elsﬁa@tm gé-lg.SS [gf 20 (B HimBIPQ 4 s@thﬁeﬁd‘&(ﬁ'} atbioitdRe

APCI+ m/z il] 15Preparation 119 Methy
(40ﬂ4mnétﬁwmmr@@lémai@@wb ph@@t@t@ﬁ@m@mﬁdﬁmzmof

1004 A B O TR A R o
mixture was heated at reflux for 24 hours. The reaction mixture was concentrated in
vacuo and the residue triturated with ether. The filirate was concentrated in vacuo
and purified by column chromatography on silica gel eluting with
dichloromethane:ethyl acetate 50:50 to yield the title product as a colouriess oil,
907mg.

'H NMR (CDCL, 400MHz) &: 0.03 (m, 2H), 0.40 (m, 2H), 0.82 (m, 1H), 3.18 (d, 2H),
3.92 (t, 2H), 4.07 (s, 3H), 4.99 (, 2H). MS ES+ m/fz 345 [MH]'

Preparation 67

Methyl 5-chloro-7-(4-methyipyridin-2-ylamino)-1-(2-propoxyethyl}-1H-pyrazoioj4,3-

dipyrimidine-3-carboxylate
H.C N==NL0
N NN '
N, CH,

Fy
H,C

The dichloro compound of preparation 57 {400mg, 1.2mmol) and 2-amino-4-
methylpyridine (649mg, 6.0mmol} were dissolved in dimethyl sulphoxide (5mL) and

the reaction mixture stirred at 30°C for 1 hour. The reaction mixture was partitioned
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20 N-ethyldiisopropylamine (1721it, 0.99mmol) in dimethyl sulphoxide
(2mL) was treated with a 5.6M solution of dimethylamine in ethanol
(1804., 1.0mmol) and the reaction mixture stirred at 120C for 18 hours.
The reaction mixture was concentratg@gin vacua and the residue taken up
in ether (100mL) and washed with water (50mL). The aqueous was

betwSSH ARSI 2l ated el cogbinashs krganiaractsieditith

water (2x100mL) and brine (50mL), dried over magnesjum sulphate and

d;chi@—@memmdxa)vam)cw@mma@mgwm@m%ww watgr (x2),
aquef)ugg”@?‘@%@@:&g}afbﬁ%%%@Lﬁmsg/\@%@'%veftr}nﬁ%ﬁagwgmﬁaaté%@

e product was recrystallised fr anol to yield the title
concen'meu AFiaRR(@REN tHe Gkl BuLEas(th Y FOW2sPEd g8 OPMEB. 30 (s,
g gf&é 01 (m, 2H), 4.02 (s, 3H), 4.80 (t, 2H), 6,83 (d, 1H),
MS AP (*t'ﬁ 82 B 1H), 9.80 5 (s, 1H). MS APCI- m/z 412 EM-Hr The
following compounds, of the general formula shown below, were prepared
by a methcid similar to that described for preparation 119 using the

Prepargiionsi8® 1ANR3R4 amine and monochloro compound of preparations

72,78, 79, 80,92, 94, 96, 97, 98, 10 ag 100@nd 101. No. R7A 7 H3CO N\
/ A Nrec 2r13 N nHag/H 3C 120 N—R

/
H,C

The following compotinds of the general formula above were prepared by a method
simitar to that described for preparation 67 using the appropriate dichloro starting

material of preparations 58 and 63, and the appropriate HNR'R? amine.

No.

68 |R'= || . R = -(CH,),0CH,CH,

"H NMR (DMSO-D,, 400MHz) &: 1.01 (t, 3H), 2.26 (s, 3H), 3.52 (m,
| 2H), 3.88 (m, 5H), 4.96 (m, 2H), 7.76 (m, 1H), 8.03 (m, 1H), 8.20 (m,
1H). MS APCI+ m/z 391 [MH]'

N ™=
69 |R'= l P : R® = -(CH,),0CH,

CH,
*H NMR (CDCL,, 400MHz) &: 2.46 (s, 3H), 3.47 (m, 3H), 3.95 (m, 2H),
4.04 (s, 3H), 5.01 (m, 2H), 6.92 (m, 2H), 8.16 (m, 1H). MS APCI+ m/z
377 [MHI'
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156

R3=-CH,CHs; WA = H; R78=H; R7c = -CH3 1H NMR (CD30D, 400MHz)
5:1.10(t, 3H), 1.22 (t, 3H), 2.40 (s, 3H), 3.21 (s, 3H), 3.61 (q, 2H), 3.79 (q,
2H), 3.96 (m, 5H), 4.79 (t, 2H), 6.98 (d, 1H), 8.17 (d, 1H), 8.37 (s, 1H).MS
APCIl+ m/z 414 [MIi] 121 123= -CH(&d#3)2; RYA = H; R78 = H; R7c =

-CH3 1FINMR (CDCI3, 400MHz) 8: 1.16 (t, 3H), 1.24 (s, 6H), 2.36 (s, 3H),
31T (S, 3H), 380]q, ZH), 3.94(t, ZH), 4.02 (s, 3H), 4.77 (m, 2H), 5.15 (m,

7€IH), 82 (m, 1H),!8.18 ,;W%ﬁ%ms APCH- m/z 426 [MH] 122
e = -CH2CH3: R7A = :CH2CHS%78% W7 Ric = -CH3 11-1 NMR (CD,0D,
400MHz) 3:1.20 (m, 6H), 1.30 (t, 3H), 2.78 (q, 2H), -121- 3.21 (s, 3H),

3.6% ngﬁﬂ?ga igéﬂgﬁgzﬁﬁoﬁnﬁ@@’ Phe ¢ BHI™ .%'Ei)erﬁé 929?1 H%f)”rzﬁ /2§,

1H) APCI- m/Z 426’ DM-Hi- 123 R3= -CH Th =

H; R2B18 binR2HS, 13.58 (qVRICDeNsiA2idMRAA%B(s. A, 464 s, 4.79
6H)| 3.12 (s, 3H q, 2H 2H), 4.03 (s, 3H), 4.79 (t, 2H), 5.15
(m, 1&)],556983?%% %E%élg*é%%ﬁz”?zﬁj 43 (t, 2H), 9.81 (m, 1H).MS APCI+
M/Z{ 414 [MI-1 7AR713 N . R7D H a C/-*-.0-—-\."... N NR7D

71 | R'= ‘A : R® = -(CH,),OCH,CH,

"H NMR (CD,0OD, 400MHz) 8: 0.73 (m, 2H), 0.92 (m, 2H), 1.19 (t, 3H),
2.99 (m, 1H), 3.53 (q, 2H), 3.88 (, 2H), 4.00 (s, 3H), 4.74 (t, 2H). MS
APCl+ miz 340 [MH]'

Preparation 72

Methyi 5-chloro-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-

dipyrimidine-3-carboxylate

N=

HC
The dichloro compound of preparatién 58 (1.98g, 6.20mmol} was dissolved in
dimethyl sulphoxide (10mL) and the solution treated with 2-amino-4-methylpyridine
(1.34g, 12.4mmol). The reaction mixture was stirred at room temperature for 18
hours. The reaction mixture was partitioned between dichioromethane (300mL) and
water (500mL.) and the dichloromethane layer separated. The organic phase was
washed with water (3x100mL), 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 98:2. The crude product was triturated with

ether (50mL.), filtered and concentrated in vacuo to yield the title product, 1.2g.
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. meﬂmﬁwfﬂwa habgescrbeeioigpRz

Nr' H3C/On"3 o/4 R 124 R3=-CH(CH3)2; R4=-CF13; RTh=H; R7B = F;
RIG =F; R7 =H 11-1 NMR (CDCI2, 400MHz) 8: 1.20 (t, 3H), 1.22 (d, 6H),
3.10 (s, 3H), 3.62 (m, 2H), 4.00 (m, 5H), 4.78 (m, 2H), 5.10 (m, 1H),
7.10(m, 2H), 7,80(m, 1H), 9:10 (s, 1H)pMS APCI+ m/z 449 [MEI}]4 125
R3=-CH(CH3)2; R4 =-CF13; RYA=H; R7TB=F, R7=H; Rm=F 11-1
"H- NWMF(@D@!;JBEOWQN&’JZS 8. @629 (B@]ﬂa APl(BISKB 63%23!‘})430@3(&0%)
00_(m 5H)47 (m ), 5.10 (m 1H)650t1H)730( %2_5
4. 069(%03@ ) NS 1ﬁf%¢z(ﬂh91ﬁ@N&1@éfm3‘LHb @HE 1R Mﬁﬂ_‘i‘ Cl+ m/z
impqz F; R7B = H; R7 =H; R7 =F 11-INMR (CDCI2, 400MHZz) 8: 1.10 (t,
H), 1.20 (d, 6H), 3.12 (s, 3H), 3.58 (g, 2H), 3.95 (t, 2H), 4.02 (s, 3H), 4.78
(m, 2H), 5.10 (m, 1H), 6.70 (m, 1H), 7.05 (m, 1H), 830 (m, 1H), 9.20 (m,

gg%ﬁ %Ctl @éz 447 [M-HI 127 Fe = -CH(CH3)2; R4= -CH3; R7A = F;
7 =H 111 NMR (CDCI3, 400MHz) 8: 1.10 (t, 3H), 1.18
The (fdilﬁ#diln@ £onfpoBids3 Giltite, @bheBP(indid)sHAIn Sieibly, dvéfe(meplied by a

(m, 1H), -122- 6.82 (m 1H), 703£Lo 1H), 8,00 (m, 1H).MS APCI-
I+ (% E$1R0 $15\approprate HNR1R2

aminEH8d ez 55 Fég»@a?émémw%&ﬂa&ﬁ Esa@iof 68, Hd 64,30
(s, 3H), 3.6 & H), 3.70 (m, 4H), 4.00 (m, 5H), 4.75 (t, 2H), 6.95 (t, 1H),

7.35 (m, 1H), 7.60 (m, 1H). MS APCI- m/z 443 [M-H] 129

SN
O/ﬁ \ﬁwa
_N

N
e
H,C o Cl
No. | R Data
o 'H NMR (CD,0OD, 400MHz) &: 1.14 (t, 3H), 1.72 (m,
73 /O 2H), 2.08 (m, 2H), 3.57 (m, 4H), 3.91.(t, 2H), 3.97
| (t, 2H), 4.02 (m, 2H), 4.40 (s, 3H), 4.79 (t, 2H)
"H NMR (CD,0D, 400MHz) : 1.21 (t, 3H), 3.68 (q,
.y Nl " 2H), 4.03 (t, 2H), 4.08 (s, 3H), 4.89 (t, 2H), 7.55 (m,
= 1H), 8.20 (d, 1H), 8.50 (m, 1H). MS APCH+ miz 395
[MHT'
o CHs "H NMR (CDCI,, 400MHz) 5: 1.24 (t, 3H), 3.71 (q,
| AN 2H), 3.92 (s, 3H), 4.02 (t, 2H), 4.07 (s, 3H), 4.90 {,
P 2H), 6.54 (d, 1H), 7.67 (¢, 1H), 7.95 (d, 1H). M|S

APCl+ mfz 407 [MH}'



R3= -CH3; R4 = -CH3; R7A = F; RTh = H; 1:27 = H; R7D = -CH, 1H NMR
(CDCI3, 400MHz)5: 1.10 (t, 3H), 2.35 (s, 3H), 3.26 (s, 6H), 3,59 (q, 2H),
3.95 (1, 2H), 4.03 (s, 3H), 4.77 (t, 2H), 6.84 (m, 11-), 7.01 (m, 1H), 8.25(d,
1H), 9.00(s, 1H).MS APCI+ m/z 417 H@8-1]+ 130 R3= -CH2CH3; R4=
-CH3; R7A = F; R1 = H;121 = H; R7D = -CH, 'H NMR (CDCI3, 400MHz) 5:

.10
2H),
3
6
400
2H),

o 1

(t, 3H), .22 (t, 3H)
2H), 4.03 (g,

2)871.19 (t, 3H),
4.00(t, 2H), 4.03 (s

) .Q f'\ﬁ (o 1D MNMS

B-BQKASR dbSi2a0eMHL) 3:50.29, @HBHS. @%Gq(q,
3H), 4.7 &ZH) 6.82 (m, 1H), 7.02 (m
2hisAaecity 2k AA7](R SH1 486 (b?!j} Y,

3; |
ISR 45 s%?"sﬁ?fﬁ’z 76
{MM]4 74(t, 2H), 7101 (d, 1H), 7.40 (d, 1H), 752

{
o7 At

-CHB;

400

T}, O IJ \Q LT II.IVI\J

R3= CH(CH3)2 R4z
2 (CDCI3, 400MHz)

RS, BT R (cBbia o6 G

(1238 (4, @lletZzEB (8,58 H0s 2329 (5. 81, 39, 686 (m,
7. ﬂ(é 1@83*'99‘(&1

2H)400t2H 2 (s, 3H) 474t2H 711

gaﬁﬁ Aﬁcﬁrffn@@ tp7 TRINMS

ﬁ{y 'gq H; R7D=H; RID=H 1H
5 1.10 (t, 3H), 1 , 6H), 3.08 (s, 3H), 3.61 (q,

13.96 (t, 2H) 4.03 (s,

n 0)-1H-pyrazolo[4,

@FNMWGC(DQHMGWP@H% &H).17.05 8i),13:62 (q,

S AT HLMP 2581 M ML 14 (m,
YYD 23(Nne N a2y hemioode/ (- mathwis
3-d1 pyrimid ine-3-carboxylate

/2 394{) if\fl

APCI+ m H]*

"H NMR (CDCL,, 400MHz) 8: 1.09 (1, 3H), 2.39 (s,
3H), 3.60 (q, 2H), 3.98 (t, 2H), 4.07 (s, 3H), 4.86 (t,
2H), 6.94 (m, 1H), 7.04 (t, 1H), 8.21 (d, 1H), 9.42
(m, 1H). MS APCI+ m/z 408 [MH]" B

80

"H NMR (CDCIL,, 400MHz) 5: 1.20 (t, 3H), 2.27 (s,
3H), 2.31 (s, 3H), 3.66 (q, 2H), 4.04 (¢, 2H), 4.07 (s,
3H), 4.84 (t, 2H), 7.16 (d, 1H), 7.41 (s, 1H), 7.47 (d,
1H), 9.31 (s, 1H). MS APCI+ m/z 404 [MH]"

81

"H NMR (CDCI,, 400MHz) &: 1.13 (t, 3H), 2.39 (s,
3H), 3.62 (g, 2H), 4.00 (s, 3H), 4.02 (t, 2H), 4.93 (t,
2H), 7.02 (d, TH), 7.28 (t, 1H), 7.54 (s, 1H), 7.61 (d,
1H). MS APCI+ m/z 390 [MH]’

82

"H NMR (CDCI,, 400MHz) &: 1.20 (t, 3H), 1.50 (m,
2H), 1.71 (m, 4H), 2.21 (m, 2H), 3.56 (g, 2H), 3.93
(m, 2H), 4.02 (s, 3H), 4:47 (m, 1H), 4.67 (¢, 2H),
7.35 (d, 1H). MS ES+ m/z 368 [MHT




5 A solution of the chloro compound of preparation 102 (40mg,
0.096mmol) and Nethyldiisopropylamine (834, 0.48mmol) in dimethyl
sulphoxide (2mL) was treated with N- methylethylamlne (41pL, 0.48mmol)
and the reaction mixture stirred at 128-for 18 hours. The reaction mixture

was allowed to.cooland P
acefate (25mL). The org |UM§%§%@MMH@1§M@@ ﬁ@%hﬁﬁ@"r (m,
K o .
e %;3”&% 1“?@'%{0‘%13* e e e St S

acet feld the title| dkp@kit. 3.8 W@%QM(Z}MJ-&)TS @02 Kin,

3158 (0, 21). 376 (m, 21 DO R T 55 FANE . 219, 6 04

(7, [TH), B (6, TH), B3P VROV B, raa oAV Ve RS hns 55
&tchlo -methylpytifin S hadeidoln.- GHirdperkyBthghlh -8y é7616/4) 3

mixhpermasctten o or L4 Rt o b T (e fhen

mixture was treat€édBwithARCE#riv/aci@Sdtifih (10ml.) and a yellow

prnr lplfafo 'Fnrmarl. Th\., ”“I\(Lure Was chrrorl fnr 15 mu'\llfno hnfnro hn|nn

filtered and the solid presiuct dried inyacuo to yield product,
360mg. 51H NMRHEDC13,200MbZ) 679.73 (t, 52 , 2H), 2.51 (s,
3H)| 3.51 (t, 2H), 4.01 (t, 2H)505( %)69 (m, 24(m 1H),

gk14 (m, 1H). MS ARCH- m/z 391 [Mﬁi’r ollowmg cogiipunds
werg prepared by a method similar to that gdescribéed for 10 preparatlon

135|using the appropriate ester Qf preparati 8,69, 70, 71, 72, 80, 82,
83, B4, 87, 88, 89, 90, 91, 92, 93°an§, 103 NRe d!
HBC O

"H NMR (CDCI, 400MHz) 5: 2.50 (m, 3H), 3.40 (m, 3H), 3.70 (m, 2H),
4.10 (m, 7H), 5.10 (m, 2H), 7.02 (m, 2H), 8.18 (m, 1H). MS APCI- m/z
419 [M-HT

« Preparation 73 used tetrahydropyran-4-ylamine (WO 98/08855, Pg. 17, e.g.
3) as the HNR'R? amine

e Preparation 75 used 6-methoxy-pyridin-2-ylamine (US 01/0047013, pg. 3,
example 2) as the HNR'R® amine

¢ Preparation 83 used (3R)-tetrahydrofuran-3-ylamine tosyiaté as the HNR'R®

amine with 1eq of N-ethyldiisopropylamine.
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20

HO CI No. R6 Data 137 -(CH,LOCH2CH, 11-1 NMR (DMSO-D6, 400MHz)
8: 1.00 (t, 3H), 2.34 (s, 3H), 3.45 (m, 2H), 3.81 (m, 2H), 4.84 (m, 2H), 6.93
(m, 1H), 7.89 (m, 1H), 8.16 (m, 1H). MS ESrniz375 [M-Hr 138 oa 11' CH2
111 NMR (DMSO-D6, 400MHz) 3:1.32¢m, 4H), 2.12 (m, 1H), 2.38 (s, 3H),
3.20 (m, 2H), 3.78 (m, 2H), 4.76 (d, 2H), 6.90 (d, 1H), 7.60 (s, 1H), 8.30
(s, 1H). MS APCI+ m/z 403 [MB}epd51id8%65 0 CH i, 2 11-1 NMR
DMSO- 1D6 zgooBMsz 8: 1,22 (m, IH), 1.42 m3H) 1.70 (mll? ,1.85

(m 2H) 6.99 (d, 1H), 7, 0 S APC|+ m/z 403 .
[MH]- 149 (CH2)2ocH383'‘gm"r;l'h!’)"ié % C@%M ald

4
H,C

The dichloro compound of preparation 60 (700mg, 2.11mmol) and 4-methylpyridin-2-
ylamine (1 .Mg, 10.54mmol) were dissolved in dimethyl sulphoxide (10mL) and the
reaction mixture heated to 30°C under nitrogen for 3 hours. The reaction mixiure
was concentrated in vacuo and the residue taken up in dichloromethane (100mL.)
and water (150mL.). The layers were separated and' the aqueous layer washed with
dichloromethane (50mL). The organics were combined, washed with water (100mL)
and citric acid (50mL.) solution, 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 fo 99:1 to yield the title product as a
yellow solid, 330mg.

'H NMR (CD,0D, 400MHz) &: 1.20 (m, 3H), 2.10 (m, 2H), 2.45 (s, 3H),‘ 3.30 (s, 3H),
3.40 (m, 1H), 3.98 (s, 3H), 5.00 {m, 2H), 6.90 (m,1 H), 7.30 (m, 1H), 8.00 (m, 1H)
MS ES+ m/z 405 [MH]'

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 86 using the appropriate HNR'R®

amine and dichloro compound of preparations 58, 59, 62, 64 and 65.



11-1 NMR (DMS0-06, 400MHz) 8: 2.21 (s, 3H), 3.25 (m, 3H), 3.82 (m, 2H),
4.96 (M, 2H), 6.97 (m, 1H), 7.77 (m, 1H), 8.17 (m, 1H). MS ES- miz 361
[M-Hr 150 -(CH2)20CH(C1-13)2 1H NMR (DMSO-D6, 400MHz) 8: 0.93
(d, 6H), 2.38 (s, 3H), 3.54 (m, 1H), 3:8#¢m, 2H), 4.89 (m, 2H), 7.04 (m,
1H), 7.90 (m, 1H), 8.23 (m, 1H).MS ES- m/z 389 [M-Hr 151 CH3 H3C,.L 0

CH 2 111 NMR (DMSO-D" 400MHz) 5: 1.13 (d, 43 (s, 3H), 3.20 (s,
3H),|3.86 (m, 1H), 4.80 (d, 2H), 7.1@&%d, 1H}47.90 (s, AH), 8.27 (d,

1H).MS ES+ m/z 377 [MH] Hro N-!\i]-n HQYCI Ng. Data

CH,

No.

Data

87

"H NMR (CDCI,, 400MHz) 3: 0.94 (d, 6H), 2.62 (s,
3H), 3.70 (m, 1H), 3.95 (t, 2H), 4.07 (s, 3H), 5.24
(m, 2H), 7.16 (d, 1H), 8.17 (d, 1H), 8.84 (m, 1H).
MS ES+ m/z 427 [MNa}’

88

"H NMR (DMSO-D,, 400MHz) 3: 1.12 (d, 3H),
2.39 (s, 3H), 3.20 (s, 3H), 3.85 (s, 3H), 3.85 (m,
1H), 4.82 (d, 2H), 7.05 (d, 1H), 7.78 (s, 1H), 8.25
(d, TH). MS ES+ m/z 391 [MHT |

89

'H NMR (DMSO-D,, 400MHz) 5: 1.36 (m, 4H),
2.14 (m, 1H), 2.42 (s, 3H), 3.18 (m, 2H), 3.77 (m,
2H), 3.84 (s, 3H), 4.79 (d, 2H), 7.03 (d, 1H), 7.67
(s, 1H), 8.20 (d, 1H). MS APCI+ miz 417 [MH]'

20

"H NMR (DMSO-D,, 400MHz) 5: 1.24 (m, 1H),
1.45 (m, 3H), 1.72 (m, 1H), 1.79 (m, 1H), 2.40 (s,
3H), 3.39 (m, 1H), 3.85 (m, 1H), 3.90 (s, 3H), 3.96
(m, 1H), 4.83 (m, 2H), 7.08 (m, 1H), 7.82 (s, 1H),
8.25 (m, 1H). MS APCI+ miz 417 [MH]'

N
H,C O/ﬁ mei
N’N

\

No.

R

Data




136 ,CH, N,07'.-- | / 1H NMR (DMSO-D6, 400MHz) 8: 1.03 (t, 3H), 2.24 (s,
3H), 3.50 (m, 2H), 3.86 (M, 2H), 4.88 (m, 2H), 7.77 (m, 1H), 8.03 (m, 1H),
8.17 (m, 1H).MS ES- m/z 375 [M-Hr -126- 140 N""- CH3 1H NMR
(DMSO-Do, 400MHz) 6:1.02 (t, 3H),1422 (t, 3H), 2.66 (q, 2H), 3.43 (m,
2H), 3.85 (M, 2H), 4.92 (m, 2H), 7.01 (m, 1 H), 7.95 (m, 1H), 8.20 (m, 1H)

2H)
2H)

MS
3H

b ES-
I2HND.8%¢m, 2H), 0

7 389 [VMI-H]

. 4.47 (m_2H), 7.80
{ ~400MH2z) 8:
,3.40 (m, 2H)L.3.75
ES- m/z 338 [M-Hr ]

1583 -(m-4H)-1.75
Oy 10

IR NRRIDNEB. MG, @PMW%@B‘P{% .30
97 (t, 3H), 2.94 (m, 1H), 3.39 (m, 2H), 3.71 (M

oft, BH), RS EGH RI) 3350212380 {m BR

A 25 (00 1 T 2 5

43H) 1 MNMRC(DMEGHIS, [WBBIHZ) 8: 1.00 (t,

T

4.6]

92

LT

D (m, 16¥34.79 (m, 2|
F

-2HD-2:.03{m;-2H)-3:41-(m2H) 3. 73-(m--2H)

L AMRADWSO-Hs N2 Dl 3H), 2:06
(s, 3H), 3.42 (q, 2H), 3.80 (t, 2H), 3.88 (s, 3H), 4.97
(t, 2H), 6.73 (t, 1H), 7.20 (t, 1H), 7.46 (m, 1H). MS

APCI- m/z 408 [M-H]

93

"H NMR (CDCI,, 400MHz) &: 1.26 (t, 3H), 2.48 (s,
3H), 3.67 (q, 2H), 4.05 (t, 2H), 4.07 (s, 3H), 4.89 (¢,
2H), 6.93 (d, 1H), 7.67 (t, 1H), 8.20 (d, 1H), 10.19
(s, TH). MS APCI+ m/z 391 [MH]"

94

"H NMR (DMSO-D,, 400MHz) 8: 1.10 (t, 3H), 1.30
(t, 3H), 2.81 (q, 2H), 3.50 (g, 2H), 3.90 (m, 5H),
4.98 (t, 2H), 7.05 (d, 1H), 7.90 (m, 2H), 13.50 (m,
1H). MS APCH m/z 403 [M-HJ

| 95

"H NMR (CDCL,, 400MHz) 5: 1.16 (t, 3H), 2.24 (s,
3H), 2.36 (s, 3H), 3.62 (q, 2H), 4.00 (t, 2H), 4.06 (s,
3H), 4.91 (t, 2H), 8.04 (m, 1H), 8.27 (m, 1H), 10.05
(m, 1H). MS APCI+ m/z 405 [MH]'

96

'H NMR (CDGl,, 400MHz) &: 1.22 (t, 3H), 3.70 (q,
2H), 4.03 (t, 2H), 4.08 (s, 3H), 4.90 (t, 2H), 7.08 (3,
1H), 7.79 (t, 1H), 8.35 (d, 1H), 8.48 (d, 1H), 10.22
(m, 1H). MS APCI+ miz 377 [MHJ'

97

"H NMR (CDCI,, 400MHz) 8: 1.10 (t, 3H), 3.61 (q,

1 2H), 4.00 (t, 2H), 4.05 (s, 3H), 4.89 (m, 2H), 6.98

(m, 2H), 8.38 (s, 1H), 9.40 (m, 1H)

98

'H NMR (CDCl,, 400MHz) &: 1.20 (t, 3H), 3.67 (q,
2H), 4.05 (m, 5H), 4.83 (m, 2H), 7.30 (m, 2H), 7.80
(m, 1H), 9.50 (s, 1H)




144 )0 11-1 NMR (CDCI3, 400MHz) 6:1.00 (t, 3H), 1.18 (m, 1H), 1.38 (m,
4H), 1.62 (m, 1H), 1.74 (m, 2H), 1.96 (m, 2H), 3.40 (t, 2H), 3.72 (m, 2H),

4.03 (m, 1H), 4.73 (m, 2H), 7.26 (d, 1H).MS ES- m/z 366 EM-Hr 145 1H

NMR (DMSO-D,, 400MHz) 8: 1.20 (138, 1.96 (m, 1H), 2,49(m, 1H), 3.61
(g..2H). 3.86 (m, 2H) 394 (. 2H1 4,04 (m, 2H), 4.75 (t, 2H), 4.85 (m, 1H),

 3h b NRICDE SM S @
gﬁm 92 n?.ﬂibj)4 1M%1E$1m/21%&(ih/,l PH); 8281 (HEIH), 7.37

81085_(‘ 352 .26

(m, 2 (s, 1H)

"H NMR (CDCI,, 400MHz) : 1.10 (t, 3H), 3.62 (q,
2H), 4.01 (m, 2H), 4.10 (s, 3H), 4.90 (m, 2H), 6.99
(m, 1H), 7.18 (m, 1H), 8.18 (m, 1H), 9.58 (s, 1H).
MS APCI+ miz 412 [MH]'

"H NMR (CDCI,, 400MHz) &: 1.10 (t, 3H), 3.61 (q,
2H), 4.00 (t, 2H), 4.10 (s, 3H), 4.88 (m, 2H), 6.80
(m, 1H), 7.12 (m, 1H), 8.38 (m, 1H), 9.60 (s, 1H)

100

101

e Preparation 95 was prepared using 2-amino-4,5-dimethylpyridine {J. Het.
Chem., 1981, 18 (8), 1613-1618, page 1616 as the HNR'R" amine.

5 Preparation 102

Methvl 5-chloro-1-(2-(cyclopropylmethoxy)ethyl)-7-(4-methylpyridin-2-ylamino}-1H-

pyrazolof4,3-dlpyrimidine-3-carboxylate

The dichloro compound of preparation 66 (900mg, 2.61mmol) was dissolved in

10 dimethyl sulphoxide (10mL) and the solution treated with 4-methylpyridin-2-ylamine
(1.13g, 10.46mmol). The reaction mixture was then stirred at 35°C in an oit bath for
1 hour. The reaction mixture was allowed to cool and treatéd with water {o induce
precipitation of a solid. The crude product was filtered off and dried in vacuo at 50°C
for 18 hours. The mother liquors were extracted with dichloromethane (2x50mL) and

15 then concentrated /in vacuo. The combined solids were purified by column
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H3 N (s, 3H), 2.38 (s, 3H), 3.65 (g, 2H), 3.98 (t, 2H), 147 .7" H3 4.99
(t, 2H), 7.95 (m, 1H), 8.00 (s, 1H).MS APCI+ m/z 391 [MH]+ H3 111
NMR (CD30D, 400MHz) 6:1.08 (t, 3H), 2.45 148 NN'- ----

-114-

chromatography on silica gel eluting with dichloromethane:methanol 100:0 to 98:2.
The crude product was then re~puriﬁed by column chromatography on silica gel
eluting with dichloromethane:ethyl acetate 70:30 to yield the fitle product, 160mg.
'H NMR (CDCl,, 400MHz) 6: 0.05 (d, 2H), 0.27 (m, 2H), 0.82 (m, 1H), 2.48 (s, 3H),
3.38 (d, 2H), 4.02 (m, 2H), 4.03 (s, 3H), 5.08 (m, 2H), 6.80 (m, 1H), 7.00 (m, 1H),
7.80 (m, 1H), 8.18 (m, 1H). MS ES+ m/z 439 [MNa]’

Preparation 103

Methy! 5-chloro-7-({cyclohexylamino-1-(2-ethoxyethyi}»1H-pyrazolo[4, 3-dipyrimidine-

3-carboxylate

The dichloro compound of preparation 58 (2.50g, 7.84mmol) was dissolved in
tetrahydrofuran (10mL) and the solution treated dropwise with a solution of
cyclohexylamine (4.48mL, 38.20mmol} whilst being cooled on an ice bath. The
reaction mixture was stirred for 15 minutes at room temperature. The reaction
mixture was diluted with water (50mL.) and ethyl acetate (50mlL.) and the reaction
mixture stirred for 1 hour. The solid present was collected by filtration, washed with
water and dried in vacuo. The ethyl acetate layer was separated and washed with
water, dried over magnesium sulphate and coﬁcentrated in vacuo. The residue was
triturated with ether to yield further solid. A total of 2.25g of the desired product was
collected. '

'H NMR (CDCl,, 400MHz) &: 1.18 {t, 3H), 1.27 (m, 2H), 1.47 (m, 2H), 1.53-1.75 {m,
2H), 1.78 (i, 2H), 2.12 (m, 2H), 3.76 (q, 2H), 3.92 (i, 2H), 4.00 (s, 3H), 4.12 (m, 1H),
4.70 (t, 2H), 7.20 (d, 1H). MS ES+ m/z 382 [MH]"
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15

(s, 3H), 3.52 (g, 2H), 3.85 (t, 2H), 4.92 (t, 2H), 7.01 (d, 1H), 7.82 (t, 1H),
7.94 (d, 1H).MS APCI+ m/z 377 [MN+ 11-1 NMR (CD30D, 400MHz) 8:
0.95 (t, 3H), 2.27 152 (s, 3H), 3.45 (q, 2H), 3.82 (t, 2H), 4.04 (t, 2H),
CH3 7.22 (t, 1H), 7.51 (m, 2H), 9.35{351H).MS APCI- m/z 392 [MNar
Preparation 153

J5,7-Dichloro-1-(2-ethoxy&teatadigrysaidord  Bidipyrimidin-3-vilmethanol
CIH CO HO 5CI The dichloro compound of preparation 58 (2.4q,
7.52mmol) was dissolved in

The appropriate monochloro compound (1eq), the appropriate HNR’R* amine (3-

5eq), N-ethyldiisopropylamine (5eq) and tetraethylammonium fluoride hydrate (1eq)
were dissolved in 1-methy!-2—pyrroiidinone (5.3mL.mmoI_“) and the reaction vessel
sealed and heated in a microwave oven for 45 minutes. The reaction mixture was
allowed cool to room temperature before being partitioned between ethyl acetate
(50mL.) and water (50mL). The organic layer was washed with water (25mL.), dried
over magnesium sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with dichloromethane:ethy! acetate
50:50 to yield the desired product. '

The monochioro compounds of preparations 73, 74, 75, 76, 77, 81, 86, 87, 88, 92,

97 and 102 were used.
6 N==
H
N A N
N .

CH,

-~

N\ / A\ N CH, |
H,C 0 !N CH
H,C 3
No. | R® ' Data

"H NMR (CD,0D, 400MHz) 5: 0.03 (m, 2H), 0.24
(m, 2H), 0.96 (m, 1H), 1.25 (d, 6H), 2.40 (s, 3H),
Y/\o/\c}.{z 3.09 (s, 3H), 3.38 (d, 2H), 3.94 (s, 3H), 3.98 (m,

2H), 4.81 (m, 2H), 5.15 (m, 1H), 6.93 (d, 1H),
8.15 (d, 1H), 8.31 (s, 1H). MS ES+ miz 454
MHT |

104




tet
Dii

rahydrofuran (60mL) and the solution cooled to -78C.
sobutylaluminium hydride (37.6mL, 37.6mmol) in tetrahydrofuran

(20mL) was added dropwise over 10 minutes and the reaction mixture
stirred at -78C for 10 minutes and tharat -10C 10 for 1 hour. The reaction
mixture was cooled to -78C, quenched with ammonium chloride solution

(28mL) and allowed to returr) tp{ IREAR (EDINEYBLLAOOTHEZ)EBICTIH frixtGid), 1.32

sulphate and 15

was dllutedw dlchloromehane 200mL and Water 100m%m ﬂ%‘i
solution flltere ﬁrough Arbcdéﬂ th(G h@méH)

1¢ALOGRL )T % anic phase Wéirﬁeﬁﬁ{ tsf@aﬂ(se%meweqnesqm 4,68

entrated in vacuo. The crude product was purified by

colimn chromatoYraphy -128han1sl)c&.dél @nuttdwie3 (d, 1H), 8.17 (d, 1H),

(I3, 400M) 6. .08 (. HEF 22 (1 20 A0 IR b

2H
3~(

azqlo[4,3- dipyrimidine H3Cqd%p

Acconatahamparaien, 153 (13264 403 %')Qﬂgﬁndﬁﬁ?'\@mt 23% 5.16 (m

dic

, 9.10 (s, 2H). MS APCI+ iz @RI\, S B reapatatin) 854.07 (d, 6H), 1.25
Qert-BuWIdimethylsilyloxymethég_g 5,7- dichloro-1-(2-ethox ethyl)-1H-pyr
C2-d8; B8 AP S r3bh 487/ 1H),

hioronfeéthane (251AL) and the solutlon treated with imidazole mg,

4.9Bmmol) and then tenbutyldﬂ'ﬂéﬂ@&lﬁ;{ﬂcﬁlﬂﬁd& ‘(75(@%11@]"’4—.%6])1 H).

The reaction mixture was ther}\@ % %ﬁe% ature for 18 hours.
Wi

The reaction mixture was dilyte

oro ne (200mL) and

washed with 10% potassium cﬁbmﬁqﬁpig@mmﬂ;mmy5The()grgﬂn[¢|-|),

20

phase was dried over sodiunm sulghate and concentrated in vacua The
crugle product was purified by td

with dichloromethane:methar Qg @St%w -3 g‘(ge(“tlleﬂ.gg)@@(t) (2135§g 4.65 (m
134-

(m,

M8 atbgfag Ry dritilca-g8 Gwdh:

NYOR (ZEMRHAQIDMZ) 8:0.00 (3, 6H), 0.78 (s, 9H), 0.93 (t, 3H), 458
zrd%, 3.71 (t, 2H), 4.72 (m, 2, &@21((@ AHY). ﬂsa\m:nmnzammmm
-129- 8.20 (m, 1H), 9.20 (m, 1H). MS ES+ m/z 442

[MH]'

P
O/\ ﬁ/w
_N

No.

R’ R® Data

108

"H NMR (CD,0D, 400MHz) &: 1.20 (t, 3H),
. 1.23 (d, 6H), 3.07 (s, 3H), 3.66 (g, 2H),

| -CH(CH,), | 3.96 (s, 3H), 4.00 (t, 2H), 4.80 {t, 2H), 5.10

(m, 1H), 7.64 (t, 1H), 8.21 (s, 1H), 8.32 (d,

1H). MS APCI- m/z 430 [M-H]




Pre_paration 155 N-134tert-Butvid
imethvlsilyloxvmethvl)-5-chloro-1-(2-ethoxvethvl)-1H-pyrazolo14,3- di

Pvrimid n-7-vflpyrim idin-4-vla mine

H3C"O H3C Si, CH3 H3C CF-I3 5

Pyrimidin-4-ylamine (1.10g, 11.55mnidlJ-was dissolved in tetrahydrofuran
(30mL) and the solution treated

ith sodium

11.
wa

154
1 G

qud

dichle

ma
pur

55mmol) and stiry
5 then Gegted wit
(1.564

ane (20
gnesium sulphate
fied by column ch

_hexamethyldisilazide (2.12g, ..
ed at room ten‘ideviti ¢ Gor SO AO0ME s %d&tWH),
N a solution o
bl) in tetrahyd
$ AHIOA_10 temssr@umi)m@aeggtmﬂ)mwwm ), 4.79
bnium chloride
OmL). The org
and concentfg
wromatography on silica gel eluting with

?fg'g@gll%ﬁh?@m glQe{él%t'rlon

00mL and extracted with

M’ S r?é‘b) ’O-(/'élz
ﬂﬁ’ '?‘ ¥R Tie Cméea%@ciwsz WS [MH]

& solutlon %

dicl

hloromethane:me
NMR (ERC13, 40

hen
3 H3CO H NR

thanol 97:3 to
DMHZz) 6: 0.0
, 4.90 (s, 2H
MigH,Th; foll
, were prepa
or preparatlon 155 usin

Jie N (05 HBIEABBING: 1515 (t, 3H),

bt Zoinil SR 0

OMWGMWQW)‘ w@eqaeml) 3.98 (m,
red by a 20 method similar to tha

b 4Hdbridd: ﬁr@&i&dé‘érﬁrﬁg (t, 1H),

H3C, 2 H3C/SiCH3H3G1eHae-APaR 185 A

07(11,-—-
'H NMR (CD,0D, 400MHz) &: 1.15 (t, 3H),
H,Cu o 1.23 (d, 6H), 3.05 (s, 3H), 3.65 (q, 2H),
' 3.95 (s, 3H}), 3.98 (g, 2H), 4.02 (s, 3H),
111 N7 -CH(CH,),
| 4.78 (t, 2H), 5.01 (m, 1H), 6.49 (d, 1H),
/

7.66 (t, 1H), 7.82 (d, 1H). MS APCl+ m/z
444 [MH]'

112

~-CH(CH,),

"H NMR (CD,0OD, 400MHz) &: 1.15 (t, 3H),
1.23 (d, 6H), 3.05 (s, 3H), 3.65 (q, 2H),
3.96 (s, 3H), 4.00 (t, 2H), 4.79 (t, 2H), 5.11
(m, 1H), 7.09 (t, 1H), 7.40 (t, 2H), 7.71 (d,
2H). MS APCI+ m/z 413 [MH]'

113

-CH(CH,),

i NMR (CD,0D, 400MHz) &: 1.16 (t, 3H),
1.22 (d, 6H), 2.37 (s, 3H), 3.06 (s, 3H),
3.45 (q, 2H), 3.98 (¢, 3H), 4.00 (t, 2H), 4.79
(t, 2H), 5.10 (m, 1H), 6.93 (d, 1H), 7.23 ,
1H), 7.43 (d, 1H), 7.65 (s, 1H). MS APCI+

't miz 427 [MHY'

114

-CH(CH,),

"H'NMR (CD,0D, 400MHz) 5: 1.15 (t, 3H),
1.25 (d, 6H), 3.07 (s, 3H), 3.64 (q, 2H),
3.96 (s, 3H), 4.00 (t, 3H), 4.80 (t, 2H), 5.10
(m, 1H), 6.80 (m, 1H), 7.33 (m, 1H), 7.44




111 NMR (CDCI3, 400MHz) 8: 0.18 (s, 6H), 0.93 (s, 9H), 1.21 (t, 3H), 3.65
(q, 2H), 3.97 (m, 2H), 4.80 (m, 2H), 5.06(m, 2H), 8.30(m, 2H), 9.77(m,
1H), 10.17 (m, 1H) 157 0 NLN .--- 1H NMR (CDCI3, 400MHz) 8: 0.20 (s,
6H), 0.95 (s, 9H), 1.25 (q, 3H), 3.65 {MB2H), 3.95 (t, 2H), 4.02 (s, 3H),
4.78 (t, 2H), 5.05 (s, 2H), 8.05 (d, 1H), 8.50 (d, 1H), 10.30 (s, 1H). MS

AP
0.0
2H

D (s, 6H), 0.77 (s,

Cl+ miz 494 [MN].

L9H) 1.13 (t,
. 4.62 (t, 2H), 4.89 (s, 2H), 8.0B

158 CH3 N}

(sdil) T 8IVR {EDCIRSIAPAHZ)IEz 431
3{4 Hiv48 (s, 3H), 3.53 (g, 2H), 3.80 (t,
E‘é H), 8.41 (d, 1H), 10.12 (s, 1H).

MS
40(

'*TED

Pre
5-(

ESTmiz 478 [M
)MHz) 8: 0.10 (s

paratlon 160
chloro-1-(2-ethox

.79 (t, 2h), 5.1

.| Preparatfién

0 159 CH3
5H), 0.95 (s,

8 @q tion
24,1377-13

yethyl)-74pyri

NN EDEI L HOORIG PR, ‘IO(t 3H),
BH), 1.38 (t, 3H): 2.42 (s, 6H), 3.65 (
(s 161k, O, & DB 5, EHLAHE0L)

1%?7{;[5@32? Zﬁglgn H?iln- -y rr?lne ;

86)005(the HYRALRA Gmigel), 838 (m, 1H),

i By itblino) MS-ArSieiBpz 4 aRMHT

- mid

116

In-3-

L

“CH(CHa)z

"H NMR (CD,0D, 400MHz) &: 1.15 (&, 3H),
1.20 (d, 6H), 1.69 (m, 2H), 2.15 (m, 2H),
3.02 (s, 3H), 3.56 (m, 4H), 3.88 (m, 2H),
3.95 (s, 3H), 4.02 (m, 2H), 4.25 (m, 1H),
4.66 (t, 2H), 5.12 (m, 1H). MS ES+ m/z
421 [MHJ*

117

J

| "M NMR (CD,0D, 400MHz) 5: 1.15 (¢, 3H),

1.70 (m, 2H), 2.13 (m, 2H), 3.19 (s, 6H),
3.54 (m, 4H), 3.88 (t, 2H), 3.94 (s, 3H),
4.00 (m, 2H), 4.30 (m, 1H), 4.65 (i, 2H).

MS ES+ m/z 393 [MH]’

Pre

paration 118

Methyl 5-(N-isopropyl-N-methvlamino)-1-{2-(2-methoxyethoxy)ethyl]-7-(4-methyl-

pyridin-2-ylamino)-1H-pyrazolol4,3-d|pyrimidine-3-carboxylate

The monochioro compound of preparation 85 (150mg, 0.36mmol), N-

ethyldiisopropylamine (186pL., 1.07mmol) and N-methyl-isopropylamine (50uL.,
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Vilmethanol CI 5 The protected alcohol of preparation 155 (815mg,
1.76mmol) was dissolved in tetrahydrofuran (40mL) and the solution
treated with a 1M solution of tetrabutylammonium fluoride in
tetrahydrofuran (8.63mL, 8.63mmol)-{fkke reaction mixture was stirred for
90 minutes at room temperature and was then treated with additional

.0.43einebly iyt dientiveduoriimstiytion| pha2iokd Y hibdnitjreed fdrearestborl Mnixture

hour. The reaction mixture was, diluted with water (50mL) and the agueau
i Deiemmol)

- stirrggh 48Rt PR RASHONRLY - OHRAREPY

wasQRIdnagne s TsiRbAtSARG CANEEHERIRY INVRGIER-ThE FeIdeBrRSMSion

was purified by column chromatography on silica gel eluting with
mixtdiehsasrooticenitatethinbiogol a0MEB tesidie takendprivvadnittesyols

T LT e e e T
aquédisltayeiz\Bashdd Withlbieidionetheom g60nds). ditbegrntsl fereutambined
shown below, werefar)?tg@red y a method similar to that described for

and yyaphraiviin SRLRY LRSS L poR L Y BIBRSNG Y Ep SHRbALe and

condeRrafet FrRane. 1k Agdk/ f%@ct’&%%' ﬁ@ﬂﬁe&bw MRt Ehromatography
400MHz) 8: 1.22 (t, 3H), 3.66 (m, 2H) 3.98 (m, 2H), 4.80 (m, 2H), 5.08 (s,

on sfligp seeWingryitb soilaramgthanzethampi 80:6 1o xieid theHitlavmroduct as

)-PB. 400MHz) 6:1.10 (t, 3H), 3.58 (q, 2H), 3.83 (t, 2H), 3.90 (s,
a yeﬁ%%ﬁ@%ﬁn H), 4.78 (t, 2H), 5.48 (t, 1H), 7.80 (d, 1H), 8.58 (d, 1H),

"H NMRIZCS,08), ABMADI S 2578 (B 269 (sCBIB)N2:98Nm, 3H), 3.05 (s, 3H),
3.45 (t, 2H), 3.62 (m, 2H), 3.95 (s, 3H), 4.00 (t, 2H), 4.78 (m, 2H), 5.10 (m, 1H), 6.90
(m, 1H), 8.15 (d, 1H), 8.25 (m, 1H). MS APCl+ miz 458 [MH]

Preparation 119
Methvyl 5-(dimethylamino}-1-(2-ethoxyethyl)-7-(6-ethyipyridin-2-ylamino)-1H-

pyrazolof4,3-dlpyrimidine-3-carboxylate

N/
N CH,

N—CHy

HC

A solution of the monochloro compound of preparation 94 (200mg, 0.50mmol) and
N-ethyldiisopropylamine (172ul., 0.99mmol) in dimethyl sulphoxide (2mL) was
treated with a 5.6M solution of dimethylamine in ethanot (180ul., 1.0mmol) and the
reaction mixture stirred at 120°C for 18 hours. The reaction mixture was
concentrated in vacuo and the residue taken up in ether (100mL) and Waé.hed with
water (50mL.). The aqueous was extracted with ether (25mL) and the combined
organics washed with water (2x100mL) and brine (50mL), dried over magnesium

sulphate and concentrated in vacuo. The residue was purified by column
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1H NMR (DMSO-D6, 400MHz) 6:1.11 (t, 3H), 2.55 (s, 3H), 3.56 (q, 2H),

3.85, 4.69 (d, 2H), 4.79 (t, 2H), 5.33 (t, 1H), 7.99 (d, 1H), 8.60 (d, 1H). MS

ES+ m/z 364 [MN+ 164 CH3 N--c"N CH3 1H NMR (DMSO-DS6,

400MHz) 8: 1.10 (m, 3H), 2.38 (s, 6H}28:43 (g, 2H), 3.75 (m, 2H), 4.55

(m, 2H), 4.70 (t, 2H), 5.35 (t, 1H), 6.98 (s, 1H), 10.44 (s, 1H). MS APCI+
chramategsaphyo P silice gRirelndowibadichierensetienaicagisiastol 100:0 to 95:5.

R T

o
an e solutioncoo nan’ice ba

"H NVIRGODEH ] Aotipdz &, 2:Dertaio6exo 2-361(d)-2AY, (R8S8YI8HIN 3.70 (q, 2H),
eriodinane, 456r':1;%_é1.08mm026_v’vas added and the reaction mixture

1.0L{ed R0 BH% Eriiheahl to 251)o b I THE hehBbfh blufs 4G, 1H), 9.80
(s, f%t%wimww@ﬂzsmmmn of sodium thiosulphate in water (7.8mL)

and then with saturated sodium hydrogencarbonate -133- solution

(7.8mL) and ether (7.8mL). The mixture was stirred at room temperature

for, 5 minutes, t ig ph nd t u r
e e e R o R B Perea by o
methddigimisitbatesh e soitver fiateddparation. The csirtetheodpptopaiate HNR'R?

.purified by column chromato ra{h 5 on silica eluti v(\%?n
A A BRI AT G R e el G294 A7, 98,
99, (@GBGQkRH 409MHz) 8: 1.22 (t, 3H), 3.69 (m, 2H), 4.06 (m, 2H), 4.92 (m,
2H), 7.22 (m, 1H), 8.32 (m, 1H), 8.40 (m, 1H), 9.77. (m, 1H), 10.35(m, 1H)
10 The following compounds, of the general formula shown below, were
prepared by a method similar to that described for preparation 165 using
the appropriate alcohol of preparations 160, 162, 163, 164. H3C1Cf 7N

N\ RJ\2 NR R™A
. . N= 7B
N R
H,C o/\N HAL
N/ . ‘ RTC
\ N ‘
,O N-’”;( RS
N’-"
HSC O | /
No. H,C

120 | R*=-CH,CH,; R =H; R® = H; R" = -CH, |

"H NMR (CD,0D, 400MHz) 8: 1.10 (t, 3H), 1.22 (t, 3H), 2.40 (s, 3H),
3.21 (s, 3H), 3.61 (q, 2H), 3.79 (q, 2H), 3.96 (m, 5H), 4.79 (1, 2H), 6.98
(d, 1H), 8.17 (d, 1H), 8.37 (s, 1H). MS APCI+ m/z 414 [MH]'

121 | R*=-CH(CH,),; R®*=H; R® = H; R = -CH, |

'H NMR (CDCL,, 400MHz) 5: 1.16 (t, 3H), 1.24 (s, 6H), 2.36 (s, 3H),
3.11 (s, 3H), 3.60 (q, 2H), 3.94 (1, 2H), 4.02 (s, 3H), 4.77 (m, 2H), 5.15
(m, 1H), 6.82 (m, 1H), 8.18 (g, 1H), 8.24 (s, 1H). MS APCl+ m/z 426
[MH]*

122 | R’=-CH,CH,; R® =-CH,CH,; R™ = H; R™ = -CH,

'H NMR (CD,0OD, 400MHz) &: 1.20 (m, 6H), 1.30 (t, 3H), 2.78 (q, 2H),




Cl No. Data 166 Il NN 1 1F1 NMR (CDCI3, 400MHz) 6: 1.23 (t, 3H),

3.72
1H),
3H),
8.55

(g, 2H), 4.06 (t, 2H), 4.93 (m, 2H), 8.40 (d, 1H), 8.75 (d, 1H), 8.95 (s,
10.37 (s, 1H) 167 N 0.,-CH3 N 1FI NMR (CDCI" 400MHz) 6: 1.25 (t,
3.70 (g, 2H), 4.00 (m, 2H), 4.05%®]-3H), 4.90 (t, 2H), 8.05 (d, 1H),

(d, 1H), 10.48 (m, 2H). MS APCI- m/z 376 Dm-Hr 168 cH3 NN

oLK)[13,2 11(sl BIMRIBMBOADY, 30EMEIZ218).03087({raH)H, 478% (aWEH),

3.43
1H).

GG T ) 20k FRN AR Gt Be! PR

123

R®=-CH(CH,),; R"=H; R®=H; R“ = H
"H NMR {CDCl,, 400MHz) &: 1.20 (t, 3H), 1.25 (d, 6H), 3.12 (s, 3H),

(m, 1H), 7.68 (t, 1H), 8.33 (t, 2H), 9.81 (m, 1H). MS APCI+ m/z 414
[MHT

1124

R =-CH(CH,),, R =-CH, R"=H,R®=F; R°=F, R°=H

"H NMR (CDCI,, 400MHz) &: 1.20 (t, 3H), 1.22 (d, 6H), 3.10 (s, 3H),
3.62 (m, 2H), 4.00 (m, 5H), 4.78 (m, 2H), 5.10 (m, 1H), 7.10 {m, 2H),
7.80 (m, 1H), 910 (s, 1H). MS APCI+ mfz 449 [MH]"

125

R =-CH(CH), R =CH,R"=H;R°=F,R°=H;R°=F

*H NMR (CDC,, 400MHz) &: 1.20 (t, 3H), 1.22 (d, 8H), 3.10 (s, 3H),
3.61 (q, 2H), 4.00 (m, 5H), 4.78 (m, 2H), 5.10 (m, 1H), 6.50 (t, 1H),
7.30 (m, 2H), 9.30 (s, 1H).- MS APCl+ miz 449 [MH]"

126

R =-CH({CH,),; R =-CH;R"=F,R°=H;R°=H;R°=F

"H NMR (CDC,, 400MHz) 8: 1.10 (t, 3H), 1.20 (d, 6H), 3.12 (s, 3H),
3.58 (q, 2H), 3.95 (1, 2H), 4.02 (s, 3H), 4.78 (m, 2H), 5.10 (m, 1H),
6.70 (m, 1H), 7.05 (m, 1H), 8.30 (m, 1H), 9.20 (m, 1H). MS APCI-
miz 447 [M-Hf

127

R°=-CH(CH,), R =-CH,R"=F,R°=F,R°=H;R°=H
"H NMR (CDCL,, 400MHz) &: 1.10 (t, 3H), 1.18 (d, 6H), 3.07 (s, 3H),
3.61 (g, 2H), 3.92 (t, 2H), 4.01 (s, 3H), 4.78 (m, 2H), 6.05 (m, 1H),

3.64 (g, 2H), 3.98 (t, 2H), 4.03 (s, 3H), 4.79 (t, 2H), 5.15 (m, 1H), 6.98




169 CH3 N CH3 'H NMR (CDCI3, 400MHz) 6: 1.30 (m, 3H), 2.60 (s, 6H),
3.70 (t, 2H), 4.00 (t, 2H), 4.90 (m, 2H), 6.80 (m, 1H), 10.30 (s, 1H), 10.35
(s, 1H). MS APCI- m/z 374 EM-Hr Preparation 170
5-Chloro-142-ethoxve hyl)-7-(pvrimidig»4-vlamino)-1H-ovrazolor4
3-d|pyrimidine -3- carboxylic acid CI 5 The aldehyde of preparation 166

‘ Teni} eral!dr@and tﬁ;é'ilvt ated:dl%p\mé'é
ith @ | mﬁﬁqmq 6
il KR g&lu é § é?ﬂ]m water (gﬁi) over % 2H),

dlhydrogen orthopho§phate (6
minu e%ml(mefﬁdl)l,oﬁ ﬁﬂ)(t&hnéﬁdés%ﬁﬁéd aHb(ﬁiﬁfeﬁ) Pt S Sofn301 H),

roacton U B 1S e Vo Hhe aqueous lyer vy
ez@acteﬁa/\u@mlqmofome[hﬂie ORARME gngthe ayEBus. \wpg then

acidified to pH % and extracted once more with 15 dichloromethane

(2x40nit N G 5%Hie S ARMHED PR, (Hr%d)o@é?%gﬁéﬁbufﬁnz@(ph@l’@
and gopegnratad) 13/8810: gﬁm H@?é’@tﬁzc&"*ﬁs 8%y, ), 7.01

chromatography dh si cag ng with tdlchl romethane:meth
97:3 a(ni thbi) (ﬂdﬂbfdnﬁﬂ)aﬁé)m(ﬁhwm ab@d\ﬁiﬂkl%ﬁ]m ’ib[MH]i the

fitle wuq_], HHINMR ”‘F OQMHZ)-3-1-20-(+-3H)--3.68
R SR o R Podl 1I'—T)88(' iRy 6.9, 1N,
MS A Pﬁlmm@dmluosz®ﬁfq@pwlma ompoyndspftmsqensid,
formula shown elow’ were Ere ared by a method similar to that

descliSethrés. &bﬁa?aﬁ@r{q |%@%1@a§5ﬁ9§r%5e(hlaéﬁyé&3f(3 3H) 4.76
preparations k680G, 469 7262 MNP 1H), 8.23 (d, 1H), 8.98 (s, 1H). .
APCI+ m/z 431 [MH]

131 |R°=-CH,; R'=-CH,; R" =H; R®*=-CH; R“=-CH,; R® = H

'H NMR (CDCL,, 400MHz) &: 1.19 (t, 3H), 2.27 (s, 3H), 2.29 (s, 3H),
3.26 (s, 6H), 3.62 (q, 2H), 4.00 {1, 2H), 4.03 (s, 3H), 4.74 (&, 2H), 7.10
(d, 1H), 7.40 (d, 1H), 7.52 (s, 1H), 8.90 (5, 1H). MS APCI* miz 413
[MH]

132 |R°=-CH,CH, R'=-CH, R"=H; R" = .CH. R® = -CH,; R° = i

'H NMR (CDCI,, 400MHz) 8: 1.17 (t, 3H), 1.23 (t, 3H), 2.27 (s, 3H),
2.29 (s, 3H), 3.24 (s, 3H), 3.62 (q, 2H), 3.74 (g, 2H), 4.00 (1, 2H), 4.02
(s, 3H), 4.74 (t, 2H), 7.11 (d, 1H), 7.36 (d, 1H), 7.57 (s, 1H), 8.89 (s,
1H). MS APCI+ m/z 427 [MHJ

133 | R*=-CH(CH,); R'=-CH,,R*=F;R®" =H; R“=H; R"=H

'H NMR (CDGL,, 400MHz) 5 1.10 (t, 3H), 1.21 (d, 6H), 3.08 (s, 3H),
3.61 (q, 2H), 3.96 (i, 2H), 4.03 (s, 3H), 4.78 (t, 2H), 5.01 (m, 1H), 7.05
(m, 1H), 7.14 (m, 2H), 8.29 (t, 1H), 9.01 (m, 1H). MS APCI+ m/z 431
[MH]"
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NR1R2 Data 171 N --*,. of..,p{ N 'H NMR (CD30D, 400MHz) 8: 1.20(m,

3H), 3.65(m, 2H), 3.99 (m, 2H), 4.96(m, 2H), 8.36 (m, 1H), 8.42 (m, 1H),

9.60 (m, 1H). MS APCI+ m/z 364 [MN' 172 0 ---- ,CH3 lli NMR (DMSO-D6,

400MHz) 8: 1.10 (m, 3H), 3.58 (q, 2Hp8§.90 (M, 3H), 3.95 (s, 3H), 4.90 (t,

2H), 7.80 (d, 1H), 8.58 (d, 1H), 10.52 (m, 1H). MS APCI- m/z 392 [M-1-11-

173 CH3 I.,- N 'H NMR (DM$5cBS,ARAMHHa) 5: 1.01 (t, 3H), 2.46 (s,

3H) 3.46 (q 2H) 3 80 (t 2H), ‘4"“'8“‘4E31“2F|)“7‘8t 7 (d, 1H), 8.50 (d, 1H). MS
S\ian sthaxyethyil-5- (N—ethyl N-methyl-amino)-7-(4-methyl-

A solution of the chloro compound of preparation 102 (40mg, 0.096mmol) and N-
ethyldiisopropylamine (83ul., 0.48mmol} in dimethyl sulphoxide (2mL.) was treated
with N-methylethylamine (41pL, 0.48mmol) and the reaction mixture stirred at 120°C
for 18 hours. The reaction mixture was allowed to cool and partitioned between

water (25mL) and ethyl acetate (25mL.). The organic layer was washed with water

(25mL), dried over magnesium sulphate and concentrated in vacuo. The residue

was purified by column chromatography on silica gel eluting with ethy! acetate to

yield the title product.

"H NMR (CD,0OD, 400MHz) &: 0.02 (m, 2H), 0.23 (m, 2H), 0.95 (m, 1H), 1.24 (t, 3H),

2.37 (s, 3H), 3.21 (s, 3H), 3.35 (d, 2H), 3.76 (m, 2H), 3.95 (s, 3H), 3.98 (t, 2H), 4.79

(m, 2H), 6.94 (m, 1H), 8.13 (d, 1H), 8.32 (s, 1H). MS ES+ m/z 462 [MNa]‘"
Preparation 135

5-Chloro-7-(4-methylpyridin-2-ylamino)-1-(2-propoxyethyl)-1H-pyrazoloj4,3-

dlpyrimidine-3-carboxvlic acid

N==
HaC\/\O/\l H@
_N
N \ CH
HO N';<

The ester of preparation 67 (500mg, 1.24mmol) was dissolved in dioxan (5mL) and

the solution treated with a 1M aqueous solution of sodium hydroxide (6.20mL,
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N CH3 'H NMR (DMSO-D6, 400MHz) 8: 1.01 (t, 3H), 2.40 (s, 3H), 3.35 (s,
3H), 3.46 (q, 2H), 3.80 (t, 2H), 4.75 (t, 2H), 7.00 (d, 1H),. MS ES- m/z 390
[M-I-1] -136- Preparation 175 Ethyl
5-chloro-1-(2-ethoxyethyl)-7-(4-methylgyridin-2-ylamino)-1H-pyrazolo14,3-
diPyrimidine-3-carboxylate 5 The carboxylic acid of preparation 137

6.2niaBPhé- REBEIRIN ARt EHS RAREI QLR IGIREEY fSrPIB REdROAE boiml ledfSerature.

the solution treated with N-ethyldiisopropylamine (313RL, 1.8mmol) and

The reactieroigiirmiasiora\@é v, msmmapwgm%‘u(mwrﬁMM%uow

t t
prociSla IOEE, fife BRI HAS MR JLE IR S RAE BoRiPEERg Mlored and
the ﬁl@md&iﬂnpdr&tumaﬂ'mmrgmtddhemﬂmm'mzhs;t]lﬁtﬁrﬁlrhgd Wlth citric

"H NS Rch bAROEA oo e 1Rt 2000 & o oA Pt the2H)
4.01592Ris;, Bt@e‘%rﬁeéﬂ')a@%d@ﬁdﬂwrmnﬁswm selpbais, aml) MS APCI+ m/z

concentrated in vacuo. The residue was triturated with ethyl acetate
391 [MIMdL) and dried in vacuo to yield the title product. 151F1 NMR
(DMSO-D6, 400MHz) 6:0.96 (t, 3H), 1.32 (t, 3H), 2.40 (s, 3H), 3.44 (q,
2H), 3.86 (t, 2H), 4.36 (q, 2H), 4.93 (t, 2H), 7.06 (m, 1H), 7.87 (s, 1H),
The &Ea(mingttbmmkmwen&m@wmhymm@meﬁwmm 1gthat described for

prePIGHIOR P R A9BSR, RLDSHlNS 054§y Pty - B0

' 82, 843,3341, gy r ggl‘omgegz), ear boxyatengH8® The carboxylic acid of

preparation 137 (282mg, 0.75mmol) was suspended in 1-
methyl 2 pyrrolldlnone (2 5mL) and the solutlon treated Wlth

mg, 1.13mmol) and stlrred at m te
~ solution was treated with 2- (dimethylamin ,
4-(N,N-dimethylamino)pyridine 10. . and the reaction

thanol:0.88 ammonia 100:0:0
to 90:10:1 to yield the title proddict, 170mg. Ci 1FI NMR (CD30D,
400MHz) 6:1.08 (t, 3H), 2.40 (s,'6H), 2.45 (s, 3H), 2.84 (t, 2H), 153.60 (m,

N%n—u) %98 (G 2] 257 (U35 p-01 (M, 2H), 6.98 (d, IH), 8. 12 (M, IHY):

"H NMR (DMSO-D,, 400MHz) 3: 1.00 (t, 3H), 2.34
(s, 3H), 3.45 (m, 2H), 3.81 (m, 2H), 4.84 (m, 2H),
6.93 (m, 1H), 7.89 (m, 1H), 8.16 (m, 1H). MS ES-
miz 375 [M-HJ
H NMR (DMSO-D,, 400MHz) &: 1.32 (m, 4H), 2.12

(CL (m, 1H), 2.38 (s, 3H), 3.20 (m, 2H), 3.78 (m, 2H),
198 CH, 4.76 (d, 2H), 6.90 (d, 1H), 7.60 (s, 1H), 8.30 (s, 1H).
MS APCI+ m/fz 403 [MH]"

187 | -(CH,),OCH,CH,




MS APCI+ m/z 448 [MK' -138- Pre aration 177
5-Chloro-1-(2-ethoxvethyl)-7-(4-methyllyridin-2-vlamino)-1H-pyrazolol4,3-
d1Pvrimidine-3-carboxamide 5 The carboxylic acid of preparation 137
(376mg, 1.0mmol) was added to a sdi2fion of
N-Rdimethylamino)-1H-1,2,3-triazolo44,5-b]pyridin-1-yl-methylene]-Nmeth

and
(151
13N
roof
vac
(50n
dich

ylmethanaminium hexafl

n )The

n temperat
1o and the

sidue p
nL). The aqueoys W%}@ I%gﬁ_ﬁtate (2x50mL) and
loromethane (50mL) e organics were c ined, dried over

Ll

N- jisopropylamine
ixture wasit
tra drofu

ior 48

@2@36&9&)@@91}*13 BERGHON )8R ShrTa ey

hours. The reaction mixture was concentrate

&ﬂa‘ﬁmmmw-@gdmowx) 5380220(n, Ol 2

B it e Uy ARG 2P 5. SH),
t4 78

oA Se8fen thhyiTa@étts @M?ﬁr{mﬂlété}
astad Wiib 28y

mag
by 15

chl
(CD
4.97

1

iCI3, 400MHz) 8: 1.1]

nesium sulphate an
FCB?H qQ1hromato
eddnEmethandl
(
(m,.2H), 6.94 (m, 14

ks

1),.8.0 (m 1H) 8.2

wmmrmmmuagumamawstomvm pHfiBRS
silica gel elutm with

"t il THEOHE G RO il

;m? SR Mvig &t RIABETIM-HT
(m, 1H). MS APCIl+ m/z

1t73Hon 2145, (8, A

376
loro
15¢1P
met
acid
2.26

[MI-1]4 -139- Prepar
-1-(2-ethoxyethv|)-7-
i !
hod siffilar to that de
of preparation 152.

(s, 3H), 3.45 (q, 2H),

aﬂrbNMf%(BMﬁO -D,, 400MHZ)8 0.93 (d, 6H), 2.38

S comp i %‘?pégb%géooff‘iﬁﬁ)

S?imme(iﬁpﬂ pieTe0ation, 1) U8IRa (he GRROME ES-

DMSO D,, 400MHz) 8: 0.96 (t, 3H),

NMR
]7 T4.93 (m, 2H), 7.23 (¢, 1H), 7.50

(m,
Prej

5.C
Tehp

PH), 7.647S, 1H), 7.9
paration 1
1Ipr31 (2; hoxyeth)
vrifidig-3- ceiﬁb@nltr

4

IlQSNMﬁ -(%bfé]7st§ B, YYOMPIZY 5T M3 ¥ °3NY 8,43

1§57-34nBLRDI AR 23 Bdnfino - -HR00I T B-
'$10 (d, 1H), 7.80 (s, 1H), 8.27 (d, 1H). MS ES+

miz 377 [MH]'

No.

136

'H NMR (DMSO-D,, 400MHz) 8: 1.03 (t, 3H); 2.24
(s, 3H), 3.50 (m, 2H), 3.86 (m, 2H), 4.88 (m, 2H),
7.77 (m, 1H), 8.03 (m, 1H), 8.17 (m, 1H). MS
ES-m/z 375 [M-HT




Cl 15 The amide of preparation 177 (140mg, 0.37mmol) was dissolved in
a solution of trifluoroacetic anhydride (53pL, 0.37mmol) and pyridine
~_(59mg, 0.75mmol) in tetrahydrofuran (5mL) and the reaction mixture

stirred at room temperature for 18 hoysg

. The reaction mixture was

concentrated in vacuo and the residue purified by column chromatography

on
11-1
3.91

14pg

OXY¢
ine-
simi

fficagel elutng with dig
I3, 400MHz
.00 (m, 2H)

pthyl)-744-flugro-3-met
B-ca rbon itrifg* €l The
ar to.that described fou

preg
3.68

143, 1
. 5-C}

pyra

aration 178. 'H NMR (¢

(g, 2H), 4.04 (m, 2H),
H). ES+ m/z 397 I
ntbro-1-(2-ethoxyethyl)

zolo[4,3-dt pyrimidine-

eld
AR i 22

Gt88H 2186 (8,083 ¥3)(18,08-(n3 BE)(IMKH),

T SR LEE R aphfero (.
titlg conm® esl wiz pagpivier by a method

amide._of

:%ﬁ@ FoRA st rePEMIrR) 5 8266 (BmLH),
pr m,f)g@%%@fg@b‘%?i@zi%?Wt),933.§9 (m,
NBHY B (A2 (elirRBH/ZBI R HH) .
B RIS MYy

142

'H NMR (DMSO-D,, 400MHz) 5: 0.99 (t, 3H), 1.77
(m, 2H), 2.14 (m, 2H), 2.35 (m, 2H), 3.40 (m, 2H),
3.75 (m, 2H), 4.59 (m, 1H), 4.81 (m 2H), 6.72 (m,
1H). MS ES- miz 338 [M-H]

143

'H NMR (DMSO-D,, 400MHz) 5: 1.00 (t, 3H), 1.58
(m, 4H), 1.75 (m, 2H), 2.03 (m, 2H), 3.41 (m, 2H),
3.73 (m, 2H), 4.62 (m, 1H), 4.79 (m, 2H), 7.44 (m,
1H). MS ES- m/z 352 [M-HJ

144

O\

"H NMR (CDCI,, 400MHz) 8: 1.00 (t, 3H), 1.18 (m,
1H), 1.38 (m, 4H), 1.62 (m, 1H), 1.74 (m, 2H),
1.96 (m, 2H), 3.40 (t, 2H), 3.72 (m, 2H), 4.03 (m,
1H), 4.73 (m, 2H), 7.26 (d, 1H). MS ES- m/z 366
[M-HJ

145

el

"H NMR (DMSO-D,, 400MHz) &: 1.20 (t, 3H), 1.96
(m, 1H), 2.49 (m, 1H), 3.61 (g, 2H), 3.86 (m, 2H),
3.94 (t, 2H), 4.04 (m, 2H), 4.75 (t, 2H), 4.85 (m,
1H), 7.70 (m, 1H)

146

W

N\ /

CH,

"H NMR (CD,0D, 400MHz) 5: 1.11 (¢, 3H), 2.40
(s, 3H), 2.49 (s, 3H), 3.58 (m, 2H), 3.97 (m, 2H),
5.01 (m, 2H), 6.92 (m, 1H), 7.94 (m, 1H). . M8

ES- m/z 389 [M-HJ
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HO' NHCI 2 15 The nitrite of preparation 179 (100mg, 0.28mmol) was
dissolved in a solution of hydroxylamine (23mg, 0.34mmol) in ethanol

~ (2mL) and the solution treated with a 5M aqueous solution of sodium
hydroxide (684, 0.34mmol). The reactjgn mixture was stirred at 50C for 18
hours and then concentrated in vacuo to yield the title product. 20 'H NMR

(D SO-D5,4OOMHZ)5:1C2}@N ) 40 ( .
B S T0 Aokere e e

(s, 3“)9?9%5@(1&{‘@8@ 55 (0. 2), .98 (i 2H),

7 A( -}- a
cgr%% m hpe?ﬁ%}:\lHZ 5 Tﬁ??ljtge ’confﬁl)ound
s@rﬁﬂé{r‘rtmtha&&ieﬁu‘inhﬂed for preparation 181

tho nitrilo.of nronaratio oN 'lLd NMPER. (DMSO DA /If\{'\l\/ll_l-)\ l;

D o6 oo 1n (5 DS eH AR hioos 1 e
750 (m, 240,930 (m, 1H), 90949, 5N, B /8% PYLER ¢, 21)

188eparddion

345{Chlgro-1; 2 -ethoxyethyiT-8X 4ddnéthyipyidit- A NilarhiBd ) dHL b)raddfo[4

,3- diPyrimidin-3-y1]-2H-1, é% lﬁfs@ } n,NH 15 The product of
preparation 181 (109mg, 0 mmolkﬂwas d in a solution of

N,Ni}-carbonyldiimidazole ( QWMM%WDWNWHm@mmﬁmaBH{}?Z 27
(2mL) and-thg redction mix| ure stirred at 80C for 2 hours. The reaction

4 Byxtpre \ Oncentrated in(Gashit:ahdaiE el 3R ihAe it e @ik

mL eband recryst |$qd2f§mﬁyeﬁ%}|trg}ﬁ topyielsl dag ditleprodye.
20'H NMR (DMs&B8, 40qMHz) 5° 1.00 (t, 3H), 2.39'(s, 3H), 3.47 (m,
2H),3.87 (t, 2H), 495(t 2H)AB'GE (/283271 Ne’ 1H), 8.17 (m, 1H), MS

Al"bl"‘ lIIIL A7 |_IVIIII

Preparation 153

[5,7-Dichloro-1-(2-ethoxyethyD-1H-pyrazolof4,3-dipyrimidin-3-ylimethanol

N
0/\! Cl
, N/N ‘
HO N”;<

The dichloro compound of preparation 58 (2.4g, 7.52mmol) was dissolved in

tetrahydrofuran (60mi.) and the solution cooled to -78°C. Diisobutylaluminium
hydride (37.6mL, 37.6mmol) in tetrahydrofuran (20mL.} was added dropwise over 10
minutes and the reaction mixture stirred at -78°C for 10 minutes and then at -10°C
for 1 hour. The reaction mixture was cooled to -78°C, quenched with ammonium
chioride solution (25mL) and allowed to return to room temperature. The reaction
mixture was diluted with dichloromethane (200mL) and water (100mL) and the '
solution filtered through Arbocel®, washing through with dichloromethane
(3x100mL). The organic phase was separated, dried over magnesium sulphate and

concentrated in vacuo. The crude product was purified by column chromatography
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-142- Preparation 184 3-f
5-Chloro-1-(2-ethoxyethyl)-7-(4-fluoro-3-methylp henylam
ino)-1H-pyrazolof4,3- dIPyrimidi n-3-y11-2H-1,2,4-oxadiazol-5-on e
QiN,NH 0 The title compound was prejdred by a method similar to that
described for preparation 183 using the product of preparation 182. 1H
on $illMR ¢ENBORD GyitD ki) @reibaiie:Btdthadd G9:3HY, dald the @) product,
1 63:83 (m, 2H), 4.97 (m, 2H), 7.24 (t, 1H), 7.50 (M, 2H), 9.40 (s, 1H). MS
O XPCI+ m/z 434 [MN+ Preparation 185
'HNMIR-©DOR- hdanthoxsettod @; G tetiar olrd ¥); B BYERZ APt SSHRW, 2H),
midin-7-v1]- (4-methylpyridin-2-yamine CI'N"N 15 The nitrile of
5.1 (spaRtionViEy S\ PLoone z028d iidl) was added to a solution of
azidotributyltin (104mg, 0.32mmol) in dioxane (3mL) and the reaction
mixture heated to reflux for 18 hours. The reaction mixture was treated
with further azidotributyltin (104nep&88omridl} and the reaction mixture
eated tq reflux for.a further.18 s..The reaction mixture was diluted
3-(ter-Butyldimethvisilvioxyrmethy %~l OF0- ,95,!5,3_, el 1 Hpviazolof4,3-

stirred at room temperature for 3gmifiRinéhe reaction 143- mixture
was concentrated in vacuo and the residue adsorbed onto silica and
purified by column chromagpgraPhy g Silica gel eluting with
dichloromethane:methanobdcetic acid 100;0:0 to @0:10:1 to yield the title

product. 11i NMR (CD300, 400MHz) 3:1 1Y H), 2.57 (s, 3H), 3.64 (q,
2H), 4.05 (t, 2H), 55.09 (t, 2H), 7.25 (d,\4H), 1H), 8.35 (d, 1H). MS
APCI+ m/z 401 [MH]+
' H,C O N’“(
Si Cl
HC—¢" “en,
HC cH

The alcohol of preparation 153 (1.32g, 4.53mmol) was dissolved in dichloromethane
(25mL.) and the solution treated with imidazole (339mg, 4.98mmol) and then fert-
butyldimethylsilyl chloride (750mg, 4.98mmol). The reaction mixture was then stirred
at room temperature for 18 hours. The reaction mixture was diluted with
dichloromethane (200mL) and washed with 10% potassium carbonate solution
(100mL). The organic phase was dried over sodium sulphate and concentrated in
vacuo. The crude product was purified by column chromatography on silica gel
eluting with dichioromethane:methanol 99:1 to yield the title product, 1.56g.

"HNMR (CDCl,, 400MHz) §: 0.00 (s, 6H), 0.78 (s, 9H), 0.93 (t, 3H), 3.29 (m, 2H),
3.71 (4, 2H), 4.72 (m, 2H), 4.94 (s, 2H). MS APCl+ m/z 405 [MH]'
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Preparation 186 N[5-Chloro-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylam
in0)-1H-pyrazolof4 ,3- dlovrimidine-3-carbonyfimethanesulfonamide N--/
N 10H3C/ The carboxylic acid of preparation 137 (1.0g, 2.70mmol),
methanesulphonamide (330mg, 3.5mit&81),
1-(3-dimethylaminopropyl)-3-ethylcarbodiirnide hydrochloride (660mg,
3.5mmol) and 4-dimethylamindpieRineti800d6fy, 3.5mmol) were dissolved
N-[3- ig vilelie '~' ﬁmx .ﬁ.'. Qoq tﬁ'}%_, i g?h I t%cr:ﬂo 4,3-

1.7mmol), 1-(3- dimetilainiftin By areiblyictiasiingde hydrochloride
(330 1.7mmol) and 4- dimethylaminopyridine (195 1.7mmol) were added
and the reaction mixture stirred for.a further 20 ho ﬁﬁher
methanesulphonamid 5 1.mol)y 1-(3- H /
dimethylaminopropy1)-3-ethylcarbodiignide hydrochtarie€ (330 1.7mmol)
and 4- 20 dimethylaminopyridine (3¢5 1 l) were added and the -
reaction mixture stirred for a final 18\ho ,é TheNreaction mixture was
concentrated in vacuo and the resiglie partitiojed between
dichloromethane (25mt’)a§nd_ ater (25mL})\! Th @lrganic phase was
separated, washed yjih w ké2x25mL), dried over magnesium sulphate
and concentrated in vaci§. Theasidue was purified by column
chromatography on Hifea 23gel eluting with
dichloromethane:methanol:acetic acid 100:0:0 to 96:3.5:0.5. The -144-

Pyriraiditefsdduitiey ¢, iy ateds Snwaolh wisydasetivted(AOtetraty dioilihe (Bml)

roduct, 290mg. 11-1INMR (PMSO-D6, 400MHz) 5; 0.95 (t, 3H), 2.40 (s,
and B9 S5 o8 38 usoh™ BEgHi oy e ine Aay! 201 & b amel) and
stiretiGh (Bohiehgertiuddor M HTaedz AR BNt PRRAREAN&81d with a
3-(Methoxycarbony1)-14(2S)-2-methoxypropy11-4-nitro-1H-pyrazole-5-car

solutigiictheidighiane eorseeepd i RsaRaiing | Afd (b e Smmu Mias
‘ |yt ' : :
{
o A e A Lo stire g rutes t room
temperature. The reaction mixture was quenched with ammonium chloride solution

(100mL.) and extracted with dichloromethane (200mL.). The organic phase was
separated, dried over magnesium sulphate and concentrated in vacuo. The crude
product was purified by column chromatography on silica gel eluting with
dichloromethane:methanol 87:3 to yield the title product, 830mg.

'HNMR (CDCl,, 400MHz) 8: 0.00 (s, 6H), 0.77 (s, OH), 1.08 (t, 3H), 3.54 (m, 4H),
4.63 (m, 2H), 4.90 (s, 2H), 8.33 (d, 1H), 8.51 (d, 1H), 8.77 (s, 1H)

MS APCI+ miz 464 [MH]' '

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 155 using the appropriate HNR'R?

amine.
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methoxypropanol (6.81g, 76mmol) and triphenylphosphine (19.9g,
76mmol) in tetrahydrofuran (220mL) with stirring under nitrogen, keeping
the reaction temperature between OC and 10C by cooling in an ice bath.
Once addition was complete the reactgn was allowed to stir at room
temperature for 18 hours. The 15 reaction mixture was concentrated

under reduced pressure

(200mL). Potassium hydr

reaction was allowed to
was concentrated under

water (50mL), and washed with dichlorgm
agueous solution was 20 ?_% ifiechto

acid, and then extracted
organic extracts from #K
dryness,--then taken u
(100m1). The aqueou
dichloromethane (100m

and_theesidudal oil redissolved in methanol
fde (3. 5339 69mmol) asRddded and the
stir at room temﬂ@rature for 18 hours. The mixture
reduced predsure residue suspended in
ane (2x100mL). The
'N ncentrated hydrochloric
d§h oromethane (3x18PmL). The combined
ti é@e acidic solution were evaporated to
%nra Fqueous sodium bicarbdnate solution
dtutiGitlyas washed sequentially with ‘
L), and ethy| acetate (2x1 00m1), then 25 acidified

N. pHRWith concentrates

jlﬂyt&ochloric acid and extracted with ethyl

LC 'J.’-h) \O)\J.UUIII
of th aC|d|ﬂsqutlon wefe

concentg der redd
156llow ofl 4 1FI N
3H), H), 3. 85 (d

NM-H Preparatlon 188 2-
in_heixanes, 61mL, 0.151

R e N ioTatE . OS5,

e pressyte3P pifoes the i, @owaundiap 480
JMR% MSO-D5, 4OOMH 8 1.05 d, 3H FSS
14mg8H)

H); 2:85-4mo2), 5018, RHE19-
-(£¢Y/9 lplehl]tylﬂzfy)ethanol Er 10 Butyl lithium (2.5M

>mol) was added dropwise to an ice-cold solution

of cyclobutaneCtipg; 0.1
mairgain tﬁleaction tem

rther 2 hou

red for
1%,2- ioxi eZTé\’QOg“, 0.152m
dropyvisg.so as'to maint
addition was complete t

3BNMNIRICBGINYEBON ) @@mqma; 095 (s,
eratijre below }OC The mixture was t

268%9arid)a 3ERHBH &HH: 3??%6»(3%#1}0%3 (s,
hin tﬁlhl%%mwgfgm (518 pagpddeds.so (d,

e 15 reaction temperature below 15C. Once

nd FHadfornias YieMBAR ﬁlr‘th‘éfzs‘lwid}

roontemperature;wate

(7.5mL) théptddded and
The teactigh_was carefu

.| 188rbbndiE anthsodium
20 rgduged prgssure at
watey Fsaturdated with so

TG e TS
”WHPUH&BS@@BMHQMWUQRP@QB((@W 80 (t,

icarbonate, and the mixture concentrated under

o b dtatith 4rRE (Rt HA3 (uilbdnitd1 (d.

\cftorseeadtind wlesiuigiomuapghioved
he

he solution then extracted with ethvl acetate (4x100mL)

combined d2nic extra¢tikRI(EOC et 00hdH R, Sﬂlmﬁéihrﬁj% (s,

e orated rer ed CopPIESSHIP A oA SmRe e Te U
compoufl 77 bp 70-50R)aitPanian), BAONMBHE BOBISOMHYHD B8 (s,
1.38 cki63 (m, 1H),1.80-1.98 (m, 2H), 2.06-2.15 (m, 2H),

3.40|(t, 2H), 365 (& 2H)| 35 ﬂBCi’“réBEr

e Preparation 157 used the amine of preparation 6 as the HNR'R? amine.

s Preparation 158 used 2-methylpyrimidin-4-ylamine (J. Het. Chem, 1987, 24,

1377-1380) as the HNR'R? amine.
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-146-
1-f2-(Cyclobutyloxy)ethy11-3-(methoxycarbonyl)-4-nitro-1H-pyrazole-5-car
boxylic acid /00 H3C The title compound was obtained as a white
solid from the alcohol from preparatiojp88 and dimethyl
4-nitropyrazole-3,5-dicarboxylate following a similar procedure to 5 that
described in preparation 187. FridwiiEt(§P{88, 400MHz) 5: 1.38-1.50 (m,
(m, 2H), 2.10 .76 (m, 2H), 3.
A S VE A Y HOYHr /ct DM sy 381 .‘.ur".*,,. F
190 102-(2,2-Difluoroethoxy)eth -butyl ammonium bromide
(1.969, 6.08mmol) was added po |§|{ﬁeﬂilsgﬁ%pa solution of
2,2-difluoroethanol (25g, 304.9mmol) in triethylamqieN45rnL, 322.9mmol)
and the mixture stirregl mEthyleﬁe carbonate (29.53g,
335.3mmol) was 15 added and the reaction Niixt s heated at 100C
for 18 hours. The cooled mixture e istilled under reduced
pressure, and the distillate containjgg t désqlued product was redistilled
at atmospheric pressure to provid itle cgmpound as a yellow liquid,
4.95g (b.p.127-128C). (CDCINZ00MHz) 8: 2.04 (br s, 1H),
3.65 (m, 2H), 3.72 (m, 4H), 5.70-6.02 20(m, 1HYy! -147-
- =(- o - a - | - = -
s Rl R R R N
tetrabpitecfotiah) {dimtheaaid dhel srdutipnepeateid witb G did sohdibylof

e ARTTERVANR 5 Gy TR L AR areled g cton

mixtdH) whe{ime§ithr IBtn(tnites, &t ifoma8rtipedtlrd/nB Sras R eI dawiéid with

10Preparation 192 . ) . .
addHQRALIHARIBR P AR Suerite SRR 32y athstirtes fgs asther

houPhe reaction mixture was diluted with water (50mL) and the aqueous extracted

- with ethyl acetate (3x50mL.). The combined organics were dried over magnesium

sulphate and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with dichloromethane:methanol 99:1 to 95:5 to
yield the title product, 1.25g. |
'HNMR (CDCI,, 400MHz) &: 1.26 (t, 3H), 3.70 (m, 2H), 3.97 (m, 2H), 4.76 (m, 2H),
5.10 (s, 2H), 8.51 (d, 1H), 8.72 (d, 1H), 8.89 (s, 1H). hMS APCl+ m/z 350 [MHJ

The following compounds; of the general formula shown below, were prepared by a
method similar to that described for preparation 160 using the appropriate protected
alcohol of preparations 158, 157, 158 and 159.

~o T\
3C . /N
Ny P

N Cl

1

R~ 2

H

OH

No. |R Data




10

carboxylic acid Fro,”F

FO N-j,OH Nzl \ | A solution of diisopropyl

azodicarboxylate (71.9mL, 366mmol) in tetrahydrofuran 15 (80mL) was

. added dropwise to a sol

ution of dimethyl 4-nitropyrazole-3,5-

dicarboxylate (60g, 260mmol), 2,2,2-tr¥ioroethoxyethanol (Journal of
Fluorine Chemistry (1992), 59(3), 387-96), (45.2g, 314mmol) and

trlph nylphggphine (96.
rogen,

stlrrln )(E ;
the mixXture ias allowed

ing in a
days.|The solvent was r

L3¢ NS@SU{DDOLMteoRiMr6fur@2 (G5S8HY, BYeE(m,

nalntalnln% the_reaction temgé"rature between 0C

h4E8 3B Bagt aAebtHE adior Y Scsiip 884
tmwarm @3@% t@m?ef@tﬁ'@ AN BE d}"ed for 2

emoved under reduced pressure and the residue

was dissolved.izletha
potassium hydroxide (16

ﬁt 0C and-the reactior
stirredl foll16 A
and the ¢ sid was pa

(600m aqueous

rs. The

éH(BOOR (D RIBOSO|etDBMIEZ)A:sbltliqh GH), 3.58

oot 5 AR i At M7

golyet was [eMeVed 8oy, FRYNGEEPIESINS 10.42

titioned between water (600mL) and ethyf acetate

a(§er1\kﬁs M%ﬁ@@&vum/étﬁWa{%ﬁle (2 x 200mL)

A the
anu LIIC aqucuuo PIIQDC

aquegus so t‘bn was ex
combjned exfracts were

168iel refliced Nressure
product was a mixture g
trifluoydeth ethylpyra

5-methoxycarbony1-4-

B e IR S R e =5

Q’éeSH)V@ 504qiymisyIphete A8d coNZENAtEY (t, 2H),
to afford a colourless solid (52.86g, 59%). The

(B Fadin RS Al B A0 (dp ). S ES+ miz
ZQlo- ﬁvﬂa‘jboxyllc acid (major) and

nitro-1-(2,2,&tifluoroeth
was used 15directly for

2H), 3493 (sN\314), 4
,3,3-Ttifluorbpropox

3,3,34rif|uoropropan-f q

Okdy AR P SEDeER; D MY EICI@ninpr3idh .38

05 E iy Ak Sl sorefatdbl 1ass (oA

V)Bmﬁ{’cotZIa@ GREST H‘ﬂ'}“ﬂi‘ 489811 Hyohbia4 (s, 1H).
s added dropwise to an ice- cooled solution of

| M8 BE g ity drofuran (130mL), so

as tomaintain the tempe
the reaction was stirred

rature befow 5C, and once addition was complete
for a further hour at 0C. 25 A solution of

1,3,2-dioxathiolane 2,2- d|0X|deEIMlﬂ6_mol) in tetrahydrofuran
xad eq deISe : 10 Qaé- rlmlcime 3=

stlrred at room temperature for Itaidehwader (2mL) foIIowed by

concentrated sulphuric acid (5mL) were added and the reaction stirred for

a further 6 hours at room}Qpe}He The

e

The alcohol of preparation 161 (251mg, 0.72mmol) was dissolved in
dichloromethane (12mL) and the solution cooled to 0°C in an ice bath. 1,1,1-
Triacetoxy-~1,1-dihydro-1,2-benziodoxol-3 {1H)-one (Dess-Martin periodinane,
456mg, 1.08mmol) was added and the reaction mixture stirred at room temperature
for 2 hours. The reaction mixture was treated with a saturated solution of sodium

thiosulphate in water (7.8mL.) and then with saturated sodium hydrogencarbonate
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-149- mixture was neutralised by the addition of sodium carbonate, then
diluted with water (20mL) and the resulting solid filtered off and washed
with ethyl acetate. The filtrate was concentrated under reduced pressure
and the residue suspended in brine ati¥extracted with ethyl acetate (3x).
The combined organic extracts were dried over 5 magnesium sulphate

solufing &Spdchrereibier (@ehpéa. gressuisuTacuesRITER @ oriy desimarature for

15 s PR RS (o,

dichRinsetoefs, (48). ToPwparitienvedd combined, dried over sodium sulphate and

3-(Methgxycarbonyl)-4-nitrQ-142-(3,3, 3-trifluorgpropoxy)ethy11-1H-pyraz
A s TR G G R s SR e e T
on sl dee dlaaheliprnyRiteraiandis: fikanshainnethvo yield the title product,

4-nitropyrazole-3,5-dicarboxylate, following the procedure described in

00M@paration 187. 11-INMR (CDC13.400 MHz) 8: 2.39 (m, 2H), 3.54 (t, 2H),

D 22 B S ety 2L A R4 Ak 02 (m 20,
7 22c6mpiin@ Bas wb b @ HO7( YH)ASHON{1S: MidjopesBar diknd 1,3,2-

dioxathiolane 2,2-dioxide, following a similar procedure to that described
in preparation 193. NMR (CDC13,400 MHz) 8: 1.96 (m, 2H), 2.10 (bs,

The ¥bllowihg GoRifbuh2, 6f 2k edafalforinLi4-SRoRE bbwA Wrslgrdphred by a
Preparation 196

methodximilan iR prisisapdssitrriseaneliopat 68HANa thirarmiosyiaierigohol of
prepaftierlifsacids S\ 1841 164.

PN R!
H,C 0/\ N R
N’N

-/

o
y cl
No. | R’ Data
o H NMR (CDCI,, 400MHz) & 123 (t, 3H), 3.72 (4. 30,
166 )[\/) 4.06 (1, 2H), 4.93 (m, 2H), 8.40 (d, 1H), 8.75 (d, 1H)
8.95 (s, 1H), 10.37 (s, 1H)
_CH, .
o "H NMR (CDCl,, 400MHz) 5 1.25 (t, 3H), 3.70 (q, 2H),
167 NJ\\\N 4.00 (m, 2H), 4.05 (s, 3H), 4.90 (t, 2H), 8.05 (d, 1H),
/“\,) 8.55 (d, 1H), 10.48 (m, 2H). MS APCI- miz 376 [M-H[
cH, " NMR (DMSO-D,, 400MHz) 5. 0.98 (i, 3H), 2.47 (3,
e | n )\\N 3H), 3.43 (q, 2H), 3.85 (t, 2H), 4.93 (t, 2H), 7.86 (d,
M 1H), 8.48 (d, 1H), 10.08 (s, 1H). MS ES- m/z 360 [V-

HY
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NI\l 100 The title compound was obtained in 92% yield from dimethyl
4-nitropyrazole-3,5- dicarboxylate and the alcohol from preparation 195
following the procedure described in preparation 187. 1H NMR
(COOL 400 MHz) 5: 1.81-1.95 (m, 2HR43.56 (t, 2H), 3.83 (t, 2H), 3.97 (s,
153H), 4.38 (m, 1H), 4.48 (m, 1H), 4.82 (m, 2H). MS ES+ m/z 320 [MN+

Pre aratiou;&%? MethyfH NMR (CDCL,, 400MHz) &: 1.30 (m, 3H), 2.60 (s,
5-(aminocaybonyl1)-1-112S)-2- methoxygroP4 -4-nitro-1H- pyrazole -3-

o e e (A My e g
a sojutigh of thi acid fn r t

dich q&tﬂmeglﬁlfe Orrcl)JiniLl g)teogcay% ﬁtgﬁgriam ?glﬂﬁnii%vg}s/z 374
added and the mixtude \.{Mﬁ‘ﬁllowed to stir for 18 hours at room

$o i vt - In thana:rmathan~1:.N OO
temperature—re-anarystsS \UIL;I htoromethanemethano1:0-88 ammCH'ra

595:5:1) showed starting material remaining, so additional oxalyl chloride
(0.91mL, IOmmol) was added Brepaisgiend fige reaction stirred for a

further 18 hours at room temperature The solution was evaporated under
LN - to-othoXYalily s 6~ RV HTICHR G ,.,gﬁtp. .." YFEROHHS RS0 rimidine-3-
(250mL) The solution was Cool%}ﬁ%ﬁﬁc%éi% ammonia (20mL) added
dropwise, and once addition was complete, the reaction 10 was stirred at

room temperature for 1 hour. The reaction was cgpcetrated under \
reduced pressure ang t@e/réml e partitionel befween,dichloromethane
(200mL) and water (SSmL) and the |gyers séparated. Fhe aqueous

solution was extracted with furthgy, i ethane (200mL), the organic
solutions combined, dried over m gne | m Nphate and evaporated

under reduced pressure to gi > cgmpound as a white solid.

11-1 NMR (DMSO-D5, 40 o1, 251% 3 30 (s, 3H), 3.85 (m,

1H), 4.00 (s, 3H), 4.40-4.50 (m, 2H), 6.20 (s, 1 7 50 (s, 1H). MS

APCI+m/z 287 [MH] Preparation 198 20Methyl

The sltiehjrds afoepbradon (¢ 66 §Babruxfctidytimaltmak-iisgavetb i8 ferf-butanol

(4DmCEf%%)8/k%t§ solution treated with a 2M solution of 2-methylbut-2-ene in

tetrahydrofuran (44ml.). The solution was stirred at room temperature and then
treated dropwise with a solution of sodium chlorite (683mg, 7.59mmol) and sodium
dihydrogen orthophosphate (699mg, 5.82mmol) in water (8mL) over 5 minutes. The
reaction mixture was stirred at room temperature for 30 minutes. Water (40mL) and
dichloromethane (40ml.) were added to the' reaction mixture and the phases
separated. The aqueous layer was extracted with dichloromethane (2x40mL) and
the aqueous was then acidified to pH 3 and extracted once more with |
dichloromethane (2x40mL.). The organics were combined, dried over magnesium
sulphate and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with first dichloromethane:methano! 97:3 and
then dichloromethane:methanol:acetic acid 85:15:1 to yield the title product, 194mg.
'HNMR (CD,0D, 400MHz) 5: 1.20 (t, 3H), 3.68 (m, 2H}), 4.01 (t, 2H), 4.92 (t, 2H),
8.42 (m, 1H), 8.68 {m, 1H), 8.87 (m, 1H).. MS APCI+ m/z 364 [MH]’



-152- N,N-dimethylformamide (0.28mL) in dichloromethane (140mL) with

stirring and the mixture stirred at room temperature for 2 hours. The

mixture was concentrated under reduced pressure and the residue

azeotroped with dichloromethane (4x286mL) to give an orange oil that

was dried in vacuo. The residue was dissolved 5 in tetrahydrofuran
The(iolwming tenspbtiadscofd ibe igeV@@! doaredachuratccdowe usapresiiad by a

23.2 mL, 0.42mo%)jﬁwas added dropwise. qu% additiolﬂéwas complete,
% n

metfing il o et desaribed farRsPalGR & QRRiBRIAkE 2ldehyde

of pFaIsAIeBadY dhe Agitigrrof ggcess 6N hydrochloric acid (17mL) at -78C.
The mixture was allowed to warm to room temperature and the :
tetrahydrofuran was renlg;'/ﬁdm rele%\d pressure. The resulting
agueous suspension wasdiltered, and the resulm’rg%olid washed with
saturated sodium bicarbonate solution 2x50ml/). The solid was then

n dried in vacua The

solid was stirred for 1 hour in a solutig :‘methanol (10:1 by _

ig8— e solid was then stirred

in a solution of 15 ether:methanol (5)\, by volume, 8imL/g solid), filtered

and dried in vacuo to afford the title cgmpound, 10.34g. 1H NMR (CDCI3,

0 WRER? I 41-1.82 r@aﬁ')' 27 I7(m2H), 3074 (G 2H) 386 (1),

3.97 (s, 3H), 4.60 (t, 2H), 6.06 (br s, 1H), 7.54 (br s, 1H). MS ES+ m/z 330

reparatior| YANMRHBD,0D, 400MHz) 8: 1.20 (m, 3H), 3.65 (m,

TRNH Jt 2 _ _
5-<am'f$° T A e 9 8B TR R A R e
N

carbgxylate Q
(m, 1H), 9.60 (m, 1H). MS APCI+ m/z 364 [MH]

¥

172 o-CMs | HNMR (DMSO-D,, 400MHz) &: 1.10 (m, 3H), 3.58
)\ (q, 2H), 3.90 (m, 3H), 3.95 (s, 3H), 4.90 (t, 2H), 7.80
N
M (d, 1H), 8.58 (d, 1H), 10.52 (m, 1H). MS APCI- m/z
= 392 [M-HJ
173 CH, "H NMR (DMSO-D,, 400MHz) 8: 1.01 (t, 3H), 2.46 (s,
N&N 3H), 3.46 (q, 2H), 3.80 (t, 2H), 4.84 (t, 2H), 7.87 (d,
M 1H), 8.50 (d, 1H). MS ES- m/z 376 [M-H[
174 CH, "H NMR (DMSO-D,, 400MHz) &: 1.01 (1, 3H), 2.40 (s,

3H), 3.35 (s, 3H), 3.46 (q, 2H), 3.80 (t, 2H), 4.75 (¢,
)'\/7!\ 2H), 7.00 (d, 1H),. MS ES- m/z 390 [M-H[
CH
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The carboxylic acid from preparation 192 (70.0g, 204mmol) was dissolved
in a 25 mixture of dichloromethane (1000mL) and N,N-dimethylformamide
(ImL) under nitrogen at 20C. Oxalyl chloride (25mL, 366mmol) was added
dropwise with -153- stirring. The mixtgée was stirred for 16 hours then
concentrated under reduced pressure. Three portions of dichloromethane
(200mL) were added and evafrepetsiequéntally to remove excess
oxalyl chloride. The residue was dissolved in tetrahydrofura 000mL
LN 2Bl 9p! - BN S A LD WIS ke UATRING ) BEHN ’1:‘:‘@- 3-
added dropwise maintainyj gﬁhmmim@@@ﬂ@;aq@er the addition was
complete the mixture was stirred for 1hour, and then an excess of
hydrochloric acid was added at -78C (to give pBE=R e mixture was
allowed to warm to telgperatyre andithe Iver}t was removed under
reduced pressure. The resulting créam-cojdure i was collected by
filtration and washed with wateng OmL) to give@p¢olourless solid
(47.01 g). Trituration of the solid Yyith g mixXtge of diethyl ether and
methanol (20:1, 20mL/g) gave the title.compound as a colourless solid
(40.0g, 61%). 1H NMR (C 400 MNZ) 38 (q, 2H), 3.95 (s, 3H), 3.98
(t, 2H), 4.76 (t, ZHﬁ : ), 7.03 (br s;"1H). 15Preparation 200
- Methyl 5-(aminocarbony1)-142-(2,2-difluoroethoxv)ethyli-4
The i dkyfovesio lef pregratadionatd 7HSGORRC ToonHa sk eves shearadessin 1-

ined whi lid h i _

e ol NG DR T OB L e TR LU TR btbpyiamine

(31 :%ELM $AradALMINE N3Gt oAt fi8adis (3B g3 2. R52NdS) @6 diffred for
m

, 1H), 8.38 (s, 1H), 8.45 (s, 1H). MS ES+ m/z 323 [mFir Preparation 201
30 misfegat room temperature. The solution was treated with sodium ethoxide

(40&@@%9&{ DH R dndR (A4 S RsaRaP RAEHBY B8 ez room
3- Carboxylaté -154-
temperature. The reaction mixture was quenched with citric acid solution (5mL) and

concentrated in vacuo. The residue was partitioned between dichioromethane
(100mL) and water (50mL.) and the organic phase separated, dried over magnesium
sulphate and concentrated in vacuo. The residue was triturated with ethyl acetate
(10mL) and dried in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 0.96 (t, 3H), 1.32 (t, 3H), 2.40 (s, 3H), 3.44 (q, 2H),
3.86 (t, 2H), 4.36 (g, 2H), 4.93 (t, 2H), 7.06 (m, 1H), 7.87 (s, 1H), 8.23(d, 1H),

MS APCi+ m/z 405 [MH]'
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The title compound was obtained as a white solid from the acid from
preparation 194, following a similar procedure to that described in
preparation 199. 111 NMR (DM50-¢c16, 400 MHz) 2.43 (m, 2H), 2.55 (m,
2H), 3.76 (t, 2H), 3.94 (s, 3H), 5 4.28187-2H), 8.38 (m, 2H). MS ES- m/z
353 EM-Hr Preparation 202 Methyl
5-(aminocarbony1)-14243-fluoitenomatinethyd-4 nitro-1H-pyrazole-3-
o arbx late NI, H3CN'" 00 itle compound, was btalned afaﬁ
-(Dimeinylaminglethyl b-ehlpro-1-{2-ethoxve e foleig amino)-1H-

procedure to that @rhbg@,(ﬁmdu E(CDCIB 400
MHz) 8: 1.83-1.99 (m, 2H), 358 (t, 2H) 3.84 (t, 2H), 3.98 (s, 3H),4.40 (m,

1H), 4.54 (m, 1H), 4. 70 (t, /\Ll S APCIt 319 [M reparatlon 203
Methyl H
4-amino-5- (amlnocarbonyl) 14(28) 2- ethoxXypro H pyrazole -3-

carboxylate -155-

/\/ N Cl

HSCMN\
CH,

The carboxylic acid of preparation 137 (282mg, 0.756mmol) was suspended in 1-
methyl-2-pyrrolidinone (2.5mL) and the solution treated with N-ethyldiisopropylamine
(157uL, 0.9mmol) and N,N'-carbonyldiimidazole (182mg, 1.13mmol) and stirred at
room temperature for 30 minutes. The solution was freated with 2-
(dimethylamino)ethanol (309pL, 3.0mmol) and 4-(N,N-dimethylamino)pyridine
(12mg, 0.1mmol) and the reaction mixture heated to 50°C for 18 hours. The reaction
mixture was concentrated in vacuo and the residue purified by column
chromatography on silica gel eluting with dichloromethane:methanol:0.88 ammonia
100:0:0 to 90:10:1 to yield the title product, 170mg.
'H NMR (CD,OD, 400MHz) &: 1.08 (1, 3H), 2.40 (s, 6H), 2.45 (s, 3H), 2.84 (1, 2H),
3.60 (m, 2H), 3.98 (t, 2H), 4.57 (t, 2H), 5.01 (m, 2H), 6.98 (d, 1H), 8.12 (m, 1H).
MS APCI+ miz 448 [MH] |
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/0 H3C A solution of the compound from preparation 197 (7.1g, 25mmol)
and palladium hydroxide (500mg) in methanol (200mL) was warmed to
gentle reflux, and then ammonium formate (5.95g, 94mmol) added
portionwise (care exotherm). Once thgdg.addition was complete the
reaction was stirred under reflux for 18 hours under nitrogen. The cooled
mixture was filtered through Weﬁ’wmtzﬁ(ﬂ) #pid the filtrate evaporated

title compound as a yellow oil, 5.4g.
.‘,. l . R &l :'|¢ .."..- " 43-

4.21- 4 50 (m 2H) 10 M%!@Mégzgam&@,ﬁ@aratlon 204 Methyl

4-amino-5-(aminocarbonyl)-1-12-(cyclobutyloxy)ethy11-1H-pyrazole-3-
carboxylate 15 NH2 A solution of the compo m preparation 198
(10.34g, 33mmol) iMpaethanQl (4 ted over 10%
palladium on charcoal (Degussa 1 psi H2 and 50C for 5
hours. The solution was fllteredlqn bocel(r) -15@4{ilter aid. The
filtrate was concentrated under r phegpure to afford the title
compound as a colourless liquid,/9: ;l:l MR (CDCI3, 400MHz) 8 :
1.39-1.52 (m, 1H), 1.60-EgY 3H), 2H), 3.80 (t, 2H), 3.90 (m,
4H), 4.32-4.70 (m, 2H). 5 MS E¥y m/z 305 [I\ﬂJ\Ia] Preparation 205 Methyl
4-amino-5-(aminocarbony1)-142-(2,2-difluoroethoxy)ethy11-1H-pyrazole-3

The cailpogylistecid of preparation 137 (376mg, 1.0mmol) was added to a solution of

N-[(dimethylamino)-'i H-1,2,3-triazolo-[4,5-b]pyridin-1 -yl-methylene]-N-
methylmethanaminium hexafluorophosphate N-oxide (HATU, 380mg, 1.0mmol) and

N-ethyldiisopropylamine (1ml., 5.6mmol) in N,N-dimethylformamide (15mL) The
mixture was then treated with a saturated solution of ammonia in tetrahydrofuran
(600uL) and the reaction mixture stirred at room temperature for 48 hours. The
reaction mixture was concentrated in vacuo and the residue partitioned between
ethyl acetate (50mL) and water (50mL.). The aqoeogjs was extracted with ethyl
acetate (2x50ml.) and dichloromethane (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 dichloromethane:methanol 100:0 to
96:5 to vield the title product.

'H NMR (CDCl,, 400MHz) &: 1.17 (t, 3H), 2.47 (s, 3H), 3.68 (m, 2H), 4.01 (i, 2Hj),
4.92 {m, 2H), 6.94 (m, 1H), 8.08 (m, 1H), 8.22 (m, 1H). MS APCI+ m/i 376 (MH]'
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H2 H3C, 0 0 10 A mixture of the compound from preparation 200 (4.83g,
15mmol) and 10% palladium on charcoal (1.2g) in methanol (250mL) was
hydrogenated at 3 Bar of hydrogen add room temperature for 24 hours.
The mixture -was warmed to 50C, filtet&@ through Arbocel(r), washing
through with warm methanol (500mL). The filtrate was concentrated under
reduced pressure and the residuparatisroggé with 15acetonitrile to afford

t tl' “o nd g ‘- _I|d 3.8 .“ 1 R ‘ C _4_0MHz ? 43

(Y73
.U

6 20 6. 39 (br S, 2H) Msfﬂﬁmmm;ag?{g{%@@m@tlon 206 20Methyl
4-amino-54aminocarbonyl)-142-(2,2,2- trlfluoroethoxy)ethyll -1H-pyrazole-

3- carboxylate -157- A/s\ut on_of the compou paration 199
(40.0g, 118mmol) id metham)/?@‘?mL) w oy ated over 10%
palladium on charcoal (10.09) at ar an 50C xhours. The hot
solution was filtered through Arlk]dce r aid and theHilter cake was
washed with dichloromethane. T\ye fiffrate s concentrated under 5
reduced pressure. The {‘ﬁj\? t.ugder vacuum overnight at room
temperature to provide I ff-white solid, (34.2g, 94%).
1H NMR (CDCI3, 400MHz) 5: 3380 (q, 2H), 3791 (s, 3H), 4.07 (t, 2H), 4.63

S! 2H), 6.29 (br s, 2H). Preparation 207 * 10Methyl
‘The litissRBIBRYR Wea Msmared by garethedisibrdardpdhglapyariber foyraz

prepHitb i APPYYMG thdWdrboxylic acid of preparation 152.

'H NMR (DMSO-D,, 400MHz) 8: 0.96 {t, 3H), 2.26 (s, 3H), 3.45 (q, 2H), 3.82 (m, 2H),
4.93 (m, 2H), 7.23 (t, 1H), 7.50 (m, 2H), 7.64 (s, 1H), 7.81 (s, 1H), 8.37 (5, 1H)

MS APCI+ m/z 393 [MH]

Preparation 179

5-Chioro-1-(2-ethoxyethyl}-7-(4-methylpyridin-2-ylamino)-1 H-pyrazolo[4,3-

dipyrimidine-3-carbonitrile

The amide of preparation 177 (140mg, 0.37mmol) was dissolved in a solution of
triflucroacetic anhydride (53pl., 0.37mmol) and pyridine {(59mg, 0.75mmol) in
tetrahydrofuran (5mL) and the reaction mixture stirred at room temperature for 18
hours. The reaction mixture was concentrated in vacuo and the residue purified by
column chromatography on silica gel eluting with dEchEorofnethane to vield the title
product.

'H NMR (CDCI,, 400MHz) §: 1.09 (t, 3H), 2.40 (s, 3H), 3.66 (m, 2H), 3.91 (m, 2H),
5.00 (m, 2H), 6.85 (m, 1H), 8.05 (m, 1H), 8.08 (m, 1H). MS APCI+ m/z 358 [MH]'
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NJ2 HaC\NH2 0 0 The title compound was obtained as an off-white solid,
from the compound from preparation 201 following a similar procedure to
that described in preparation 205. 15 11-1INMR (DMSO-d3, 400MHz) 8:
2.41 (m, 2H), 3.52 (t, 2H), 3.68 (t, 2H}18074 (s, 3H), 4.49 (t, 2H), 5.09 (s,
2H), 7.40 (s, 2H). MS APCI+ m/z 325 [MN+ Preparation 208 Methyl
4-amino-5-(aminocarbony1)-14243-fluoropropoxv)ethv11-1H-pyrazole-3-
20carboxylate NNH 0 NI2 -158- The title compound was prepared in -
guantitative yleld from the com[ﬁﬁm@armlon 202, foIIowmg the
Jeslelviis| ~ BIraratimins 114 " / ;
1.83-1.99 (m, 2H) 3.61 (t, 2H), 3.95 (m, 5
4.58 (m, 2H). 5 Preparatloﬂiﬁﬂgmm%ﬁ -carbonitrile
1-1(2S)-2-methoxvprooy11-5,7-dioxo-4,5,6,7-tetrahydro-1 H-pyrazolo14,3-

tyrimidine-3-carbox ate/$QO ixture of!q]e e onFpreparation
203 (2.7g, 9.7mmolatd 1,19 ¥

N
\ /N

NC Nd;<

Cl

CH,

The title compound was prepared by a method similar to that described for
preparation 179 using the amide of preparation 178.

'H NMR (CDCl,, 400MHz) §: 1.19 (t, 3H), 2.32 (s, 3H), 3.68 (q, 2H), 4.04 (m, 2H),
4.80 (m, 2H), 7.05 (t, 1H}, 7.56 (m, 2H), 9.37 (s, 1H). MS ES+ m/z 397 [lvii\!a.]+

Preparation 181

5-Chloro-1-(2-ethoxyethyl)-N-hydroxy-7-(4-methylpyridin-2-ylamino)-1H-

pyrazolof4,3-dlpyrimidine-3-carboxamidine

N=

N
H,C o/\ HAL
N

CH
N 3

The nitrile of preparation 179 (100mg, 0.28mmol) was dissolved in a solution of
hydroxylamine (23mg, 0.34mmol) in ethanol (2mL.) and the solution treated with a
SM aqueous solution of sodium hydroxide (68pL, 0.34mmol). The reaction mixture
was stirred at 50°C for 18 hours and then concentrated in vacuo to yield the title
product. :

'H NMR (DMSO-D,, 400MHz) 5: 1.02 (m, 3H), 2.37 (s, 3H), 3.50 {m, 2H), 3.85 (m,
2H), 4.84 (m, 2H), 6.96 (m, 1H), 8.16 (m, 1H), 8.20 (m, 1H). MS ES+ m/z 358 IMHY
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carbonyldiimidazole (1.89g, 11.7mmol) in N,N-dimethylformamide (80mL)
was stirred at room temperature for 1 hour. The mixture was concentrated
under reduced pressure and the residue dissolved in acetone. The
mixture was sonicated 15for 30 minutegi-and the resulting precipitate
filtered off and dried. The filtrate was sonicated again, the precipitate was
flltered dried and combined to Iafkmdrtﬁ&mtleaz)mpound 740mg 114

) 8 1

1-12-(cyclobutyloxy)ethvll-5,7- 5,6, 7-tetrahydro- -pyrazolor4 3- .
diPyrimidine-3-carboxylate O A solution of the gmfde fror?_. preparation 204
(9.32g, 33mmol) in [ gbwise to a refluxing
solution of 1,1'-carbonyldiimidazole! (13.38f, 82.§mun¥ I) in acetonitrile
(230mL). The reaction was the purs under reflux,
and then cooled to OC. The resuijng pIIonreC|p|tate was filtered off,
washed with ice-cold acetonitrile/an rigd,' vacua to afford the title
compound, 7.28g. 1041- 1,N (CDC13;7400MHz) 8: 1.26-1.40 (m, 1H),
1.54(m, 1H), 1.63 (m, 24, 2.01p, 1H), 3.634, 2H), 3.81 (m, 4H), 4.59 (t,
2H), 11.78 (br s, 1H), 11.38 (br s, ﬁ-l) MS ES" m/z 307 [M-HI Preparation
Theditle comieling was prepared by a method similar to that described for
142-(2,2-difluoroethoxy)ethyll-5, 7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolo14,
pre?ﬁri‘Q@fDWlH{ﬁWQ-@gﬁﬂﬂ@%ﬁ@f@miﬁlgﬂoW@f 1,1'-carbonyldiimidazole

i d e
o S o P S T b2 5 7o (. 21,
4. S&mﬂrﬁhhbljﬁﬁhﬁetﬂﬁ)tr?eﬂﬂmmﬂmnﬁm@ tmpeHeBuaS Thetldaction was
r reflux for a further 3 hours and allowd to cool. The
MS E% H&?ﬁ #??M%S concentrated under reduced pressure and the
residue triturated with water, the -160- resulting solid filtered off, washed

with water and dried in vacuo tg afford the title compound as a pale grey
solid, 3.17g. NMR (DMSO-d, 4686188981881 (m, 2H), 3.79 (s, 3H),

3.99.-CnkirD- B.04dindk)e P et AR L btihGRAPEp A olof4, 3-

dipyrimidin-3-vlj-2H-1,2 4-oxadiazol-5-one

The product of preparation 181 (109mg, 0.28mmol) was dissolved in a solution of
N,N'-carbonyldiimidazole (49mg, 0.30mmol) in N,N-dimethylformamide (2mL} and
the reaction mixture stirred at 80°C for 2 hours. The reaction mixture was
concentrated /n vacuo and the residue triturated with acetone (3ml), filtered and
recrystalised from acetonitrile to yield the title product.

'H NMR (DMSO-D,, 400MHz) 8: 1.00 (t, 3H), 2.39 (s, 3H), 3.47 {m, 2H), 3.87 (t, 2H),
4.95 {t, 2H), 6.98 (d, 1H), 7.87 (s, 1H), 8.17 (m, 1H). MS APCl+ m/z 417 [MH]'
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5 MS ES+ m/z 318 [MHTr Preparation 212 Methyl
5,7-dioxo-1-12-(2,2,2-trifluoroethoxy)ethy11-4,5,6,7-tetrahydro-1 H- PV r
azolof 4 ,3- dlpv rimi din e-3-carb oxv | ate 0 10 A solution of the amine
from preparation 206 (21.7g, 70.0mmal}.in acetonitrile (150mL) was
added dropwise over 2 hours to a stirred solution of 1,1'-
carbonyldiimidazole (17.02g, 105mmol) in refluxing acetonitrile (850mL)
under nitrogen. The mixture was heated under reflux for 2 hours, cooled
and the solvent was removed Eﬁ@@éﬁéﬂ%é@ﬁressure The residue was

the tltle compound]ipgdi V4 r@08.79 (q, 2H),
3.98 (s, 3H), 4.07 (t, 2H), 477 (t 2H) 787 (brs 1H) 8.41 (br s, 1H). MS
ES- m/z 335 pvi-Eir 20Preparation 213 Methyl
5,7-dioxo-1-12-(3, 3@3@|ﬂuor6bropo y)ethym =z
azoloK ,3 -n e -3- c arb oxy late 61- The title eorT

as a pale yellow solid from the {:D/mp fom preparéﬁdg 207 and
1,1'-carbonyldiimidazole, following a |m|Iarh§rocedure to that described in
preparation 212. 11ANMRK/(CD OMHZz) 8: 2.26 (m, 2H), 3.61
(t, 2H), 3.88 (t, 2H), 3.98 (3, , 54.7 18.05 (s, 1H), 8.49 (s 1H).
MS m/z 351 [MR]4 Pr tlopmﬁ4 Methyl
5,7-dioxo-142-(3-fluoropropdRy)ethy11-4,5,6,7-tetrahydro-1H- pyrazolol4

The%‘de compound was prepared by a method similar to that described for
preparation 183 using the product of preparation 182.

'H NMR (DMSO-D,, 400MHz) 8: 0.96 (t, 3H), 2.27 (s, 3H), 3.45 (m, 2H), 3.83 (m,
2H), 4.97 (m, 2H), 7.24 (t, 1H), 7.50 (m, 2H}, 9.40 (s, 1H). MS APCI+ m/z 434 [MH]"

Preparation 185 '
N-[5-Chloro-1-(2-ethoxyethy-3-(2H-tetrazol-5-y)-1 H-pyrazolo[4,3-dlpyrimidin-7-yi}-

{(4-methylpyridin-2-yl)amine

N=—
T
H,C 0/\ A
\N _CHs
N N"(
o\ Cl
. N\N,N
H

The nitrile of preparation 179 (100mg, 0.28mmol) was added to a solution of
azidotributyltin (104mg, 0.32mmol) in dioxane (3mL) and the reaction mixture heated
to reflux for 18 hours. The reaction mixture was treated with further azidotributyltin
(104mg, 0.32mmol} and the reaction mixture heated to reflux for a further 18 hours.
The reaction mixture was diluted with a 2M solution of hydrochloric acid in ether

(20mL.) and the mixture stirred at room temperature for 30 minutes. The reaction
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d1Pyrimidine-3-carboxylate 07MN Fr-A- NI H3C, 0 100 A solution of the
amine from preparation 208 (2.3g, 8.0mmol) in acetonitrile (35mL) was
added dropwise to a stirred solution of 1,1'-carbonyldiimidazole (2.0g,
12.3mmol) in refluxing acetonitrile (35;&!_) under nitrogen. The mixture
was then heated under reflux for 2 hours, and cooled to room

mixtiFI REE ﬁcgt}ﬂ? IANGE0A%GTR) é?(ﬁﬁ@ %ﬁswmgﬁ%t@ihca and purified
acetonitrile and the trate evaporat er reduced pressure. The

by cmhmdue:ivmm’ahngaﬁ@ﬂiwuh wmgmmmm@red off and the two isolated

o S e 0B EEA A DG e S 4 431 P g prodct

'H NWIRQCBEB) (%O'QMHQ - (1 1{)3AYe @F’(é"BH‘} GhedRIAHRA WS (¢, 2H),
APCl+ m/z 315 [MN+ >(gg{garatlon 215 Methgl 5,7-d

5. Oguaalak&fﬁ’f(?ésﬁdz “hhb (RUT. B85Sz btk 4 MIARRHimEAT IMH]'
carboxylate -162- 0 Phosphorous oxychloride (3.46mL, 37.2mmol) was
added to a solution of the compound from preparation 209 (700mg,
2.48mmol) and tetraethylamméhizparetiiondéfydrate (616mg, 3.72mmol)

@[%géﬁg%iﬁ-@wgtﬁo%@%ﬁbﬁ)r?aﬁ'%]erﬂ\)/(ltuxggdm—z—vlammo) 1H-pyrazolof4,3-

dpyrimidine-3-carbonyllmethanesulfonamide

O:\../
S
O'O

H
N
X

/
H,C

The carboxylic acid of preparation 137 (1.0g, 2.70mmol), methanesulphonamide
(330mg, 3.5mmol), 1-(3-dimethylaminopropyt)-3-ethylcarbodiimide hydrochloride
(660mg, 3.5mmol) and 4-dimethylaminopyridine (390mg, 3.5mmol) were dissolved in
N,N-dimethylformamide (10mL) and the reaction mixture stirred at room temperature
for 60 hours. Additiocnal methanesulphonamide (165mg, 1.7mmol), 1-(3-
dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (330 1.7mmol) and 4-
dimethylaminopyridine (195 1.7mmol) were added aﬁd the reaction mixture stirred
for a further 20 hours. Further methanesulphonamide (165 1.7mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (330 1.7mmol} and 4-
dimethylaminopyridine (195 1.7mmol) were added and the reaction mixture stirred
for a final 18 hours. The reaction mixture was concentrated in vacuo and the residue
partitioned between dichloromethane (25mL) and water (25mL). The organic phase
was separated, washed with water (2x25mL), dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by column chromatography on silica

ge! eluting with dichloromethane:methanol:acetic acid 100:0:0 {0 96:3.5:0.5. The



10

15

20

25

5 heated under reflux for 24 hours. The cooled mixture was concentrated

under reduced pressure and the residue azeotroped with toluene (3x) to

provide the title compound as a white solid. 1H NMR (CDCI3, 400MHz) 5:

1.30 (d, 3H), 3.15 (s, 3H), 3.90 (m, 1H}44.10 (s, 3H), 4.68 (dd, 1H), 4.98

(dd, 1H). 10 Preparation 216 Methyl '

crude hebehiorrasliZi apiapuyanieilabdtag d10lels & oitayriridine Sroduct,

carboxylate ClI H3C. 0 150 N,N-Diisopropylethylamine (3.4mL, 19.5mmol)

added dropwise to a solution of the compound from preparation 210

1 PRl P Eo fﬁ 0@ QA 0, ag%
H r\tqgfkﬁ'slgthylamﬁcﬁ'rl?'u%rgﬁt?ﬁgwgs'eef?ﬁ g ! mgn&o%ﬁrﬁb%gﬁ@tr#e’ )rhf)4gng§i’ 2H),
3.88Henwc2idioh 9% fited2in)d & 1 f{dx 1bi)18.Bbrs. THY,dhaly < ABhowed
MS _tiﬁl_g r?%ﬁ]rgﬁj_ maining, so additional phosphorous oxychloride (10mL,
583776 s added and the reaction heated under reflux for a
further 24 hours. The cooled mixigerwasrcosgentrated under reduced
pressure and the residue azeotroped with toluene (2x100mL). The product
Matbendasitkeny isHidwdrdemethersprapy-4ealtrasd finyiazale-S-carboxylic acid
(3x200mL), dried over magnesigmsulphate and 5 evaporated under

reduced pressure. The crude proa:éct was purified by column

chromatography using an |sqhute0eSi gel castridge and an elution
gradient of ethyl acetate:p‘eﬁtan@(zo: to 100:0) to provide the title
compound as a white solid, 1.0g. N~ NMR (CDR, 400MHz) 8:
1.40 (m, 1H), 1.55-1.75 (m, 3H), 2.18\(m//2H), 33d (m, 103H), 4.10 (s,
3H), 5.00 (t, 2H). Preparation 217 thyN .
5,7-dichloro-1-12-(2,2-difluoro )ethvaflEppvrazolo[4,3-dIovrimidine-3
- carboxylate : 0 o

H,C

Diisopropy! azodicarboxy!ate (14.9mL, 76mmol) was added dropwise to a solution of
dimethyl 4-nitropyrazole-3,5-dicarboxylate (15.73g, 69mmol), (S)-(+)-2-
methoxypropanoi (6.81g, 76mmol) and triphenyiphosphine (19.9g, 76mmol) in

tetrahydrofuran (220mL) with stirring under nitrogen, keeping the reaction

. temperature between 0°C and 10°C by cooling in an ice bath. Once addition was

complete the reaction was allowed to stir at room temperature for 18 hours. The
reaction mixture was concentrated under reduced pressure and the residual oil re-
dissolved in methanol (200mL). Potassium hydroxide (3.88g, 69mmol) was added
and the reaction was allowed to stir at room temperature for 18 hours. The mixture
was concentrated under reduced pressure and the residue suspended in water
(60ml.), and washed with dichloromethane (2x100mL.). The aqueous solution was
acidified to pH 1 using concentrated hydrochloric acid, and then extracted with
dichloromethane {3x100mL). The combined organic extracts from extraction of the
acidic solution were evaporated to dryness, then taken up in saturated aqueoué
sodium bicarbonate solution (100mi). The agueous solution was washed
sequentially with dichloromethane (100mL}, and ethyl acetate (2x100ml), then

acidified to pH1 with concenirated hydrochloric acid and extracted with ethyl acetate
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150 Phosphorous oxychloride (14mL, 148mmol) was added portionwise to

a solution of the compound from preparation 211 (3.13g, 9.84mmol) and

tetraethylammonium chloride (4.08g, 2.46mmol) in propionitrile (50mL)

and the reaction then stirred under refigx for 18 hours. The cooled mixture

was concentrated under reduced pressure 20 and the residue azeotroped
(3x100mIRITese-Gindilde segithialsdatacwoidriurtatiioth giahtaneldibedlution were

. (A0mL:10mL), and the resulting, solid filtered off. This was pre-adsorbed
crio AFSTAEGEHANT SUREIHY LR RPN P SR GBPUEs g ford

the SR ArsiaiadPatana(@4/a5). to afford the title compound as a white solid,
2.699. 1?1 NMR (CDCI3, 400MHz) 5: 3.55 (m, 2H), 4.03 (t, 2H), 4.06 (s,
'H NBAR, (ROBE@-D 4086 B ), 1.85. (dictbanaljiéiFodh: &787ms;1H) 23885 (d,

. 15. 14%%CI2F2N403 requires C, 37.20; H, 2.84; N, 15.78%.
3H)'§é}4§'g‘§e%ir%tlon 218 Methyl

MS ARelichtgre88 U, 2-trifluoroethoxy)ethyll-1H-pyrazolo(4,3-dipyrimidine-
3- carboxylate 0 5 A mixture_of the compound from preparation 212
(10g, 29.8mmol), phosphoroud 68pakaigR @8 mL , 447mmo1) and
tetraethylammonium chlorideciydimign(iké-@iR8rdnmol) in propionitrile
(125mL) was stirred under reflux for 8 hours. The cooled mixture was
concentrated under reduced press%e\apd‘the)residue azeotroped with
toluene. The product was partitioped bétween dichloromethane (600mL)
and water 10 (500mL) and thg layers separated. The aqueous solution
was further extracted with dichtsfomethane (2x500mL) and the combined

Butggrlﬂﬁ UmS@AARS heeliessiiuiRter {5ORBARY Litsd( @R ethe Bn ice-cold

ried over magnesium sulphate and concentrated under reduced

_ soluficesslinycitiaitzrodk( phg ibt AR pl i detmhyorafian(@hRigraprasda

.Silica gel using an elution gradient of tate:pentane 67t
i o, S B Lt AL Gt UGS W A pfiged for a
furtHGHBuADBMIFED & 3affel (8 sSSHidh 16X 653301 HidxEBhibIahe, 2 D9itxidk ) 18.90g,
MS APCI+ m/z 373 [M] Preﬁaration 219

0152 meh i dr ARSI T e, S5 HIOPM1S6:50.15-12 Maipiniybe
reaéﬁﬁﬁqgfﬁﬁépé’fﬁ%@@elow 16°C. Once addition was complete the reaction was
stirred for a further 3 hours at room temperature, water (3mL) followed by
concentrated sulphuric acid (7.5mL) then added and the reaction stirred for an
additional 18 hours. The reaction was carefully neuiralised by the addition of solid
sodium carbonate and sodium bicarbonate, and the mixture concentrated under
reduced pressure at room temperature. The residue was diluted with water,
saturated with sodium chloride added until saturation was achieved and the solution
then extracted with ethyl acetate (4x100mL). The combined organic extracts were
dried over magnesium sulphate and evaporated under;reduced pressure at room
temperature. The residual orange oil was purified by Kugelrohr distillation to afford
the title compound, 7.7g. bp 70-80°C at 10mmHg.

'H NMR (CDCI, 400 MHz) 8: 1.38-1.57 (m, 1H), 1.63 (m, 1H), 1.80-1.98 (m, 2H),
2.06-2.15 (m, 2H), 3.40 (1, 2H), 3.65 (t, 2H), 3.95 (m, 1H).

Preparation 189
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0 A mixture of the compound from preparation 213 (3.28g, 9.37mmol),
phosphorous oxychloride (13.1mL, 140mmol) and tetraethylammonium
___Chloride hydrate (3.88g, -165- 23.4mmol) in propionitrile (50mL) was
stirred under reflux for 18 hours. Theyggoled mixture was concentrated
under reduced pressure and the residue azeotroped with toluene. The
112 PEQRYSh Ve RALHRMES. hriMesk dicHSHMetiane- 9Bl e aiRirboxylic acid
(bUmL) and the fayers separated. The aqueous solution was further
extracted with 5 dichloromethane ZX50mL) and the combined organic
solutions dried over magnesium sylphate and concentrated under reduced
pressure. The residue was trituggited with pentane:ether, the resulting solid
filtered off, washed with pentané&ndédried in vacuo to give the title

compound as a solid, 3.2g H NMR (CDCI3, 400MHz) 8: 2.20
(m, 2H), 3.57 (t, 2H), 3.90 (t, 2H), 4.%6 (s,
387 [MH] Preparation 220 Methy|”
5,7-dichloro-142-(3-fluoropropoxy th)/ -1H-p%zolo[4,3-d]pyrimidine-3-
carboxylate H3C, 150 The_ title £ompound was obtained as a cream
coloured solid in 86% yield, the corh%%@nd from preparation 214,
following a similar procedure to th@t degcribed in preparation 219.
1E1 NMR (CDCI3, 400 MHz)_pé’.76-86 (m, 2H), 3.48 (t, 2H), 3.95 (t, 2H),
4.09 (s, 3H), 204.29 (dd, 1H), 342 (dd, 1H), 5.01(t, 2H). MS APCI+ m/z .

The #0& IMRLBIRRAFAIOAGhedl&8aMAt¥ solid from the alcohol from preparation
5-chloro-1-1(2S)-2-methoxypropyll-74(4-methylpyridin-2-ynaminol-1 H r

188 arelsticnethivh dinsrapsazolad fiedicarboxylate Tollowing a similar procedure to

that described in preparation 187.

1H NMR (CDCI,, 400MHz) &: 1.38-1.50 (m, 1H), 1.62 (m, 1H), 1.70-1.81 (m, 2H),
2.10 (m, 2H), 3.76 (m, 2H), 3.90 (m, 4H), 4.78 (t, 2H), 9.68 (br s, 1H).

MS ES+ m/z 331 [MNH ]

), 104.99 (t, 2H). MS+ m/z

Preparation 190
2-(2,2-Difluoroethoxy}ethanol

F O/\/OH
\J:/\

Tetra-butyl ammonium bromide (1.96g, 6.08mmol) was added portionwise to a
solution of 2,2-difluoroethanol (25g, 304.9mmol) in triethylamine (45ml., 322.9mmol)

and the mixture stirred for 5 minutes. Ethylene carbonate (29.53g, 335.3mmol) was
added and the reaction mixture was heated at 100°C for 18 hours. The cooled
mixture was then distilied under reduced pressure, and the distiliate containing the
desired product was redistilled at atmospheric pressure to provide the title
compound as a yellow liquid, 4.95g (b.p.127-128°C).
'H NMR (CDCl,,400MHz) &: 2.04 (br s, 1H), 3.65 (m, 2H), 3.72 (m, 4H), 5.70-6.02
(m, TH).

Preparation 191
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0 A solution of 2-amino-4-methylpyridine (850mg, 7.83mmol) in
dimethylsulphoxide 5 (7mL) was warmed to 30C, and the dichloro
__compound from preparation 215 (500mg, 1.56mmol) added. The reaction

was stirred for a further 2 hours at 30 and then cooled to room

temperature. The reaction mixture was poured into water (100mL) and
1-[292tacsar, wide tieRioepnytBafre < 2x30RMIh o AVIS-4 atitinel-oganite-5-carboxylic

solutions were washed with water (200mL), 1M citric acid solution

(100mL) then 10 dried over magnes@&ﬂisulphate and concentrated under

reduced pressure. The produc triturated with ether, the solid filtered

and dried to afford the tit pound as yellow crystals, 200mg. 'H NMR

(DMSO-D6,400MHz) 8: 1.18

3H), 3.90 (s, 3H), 4.85 (d, 2H), 7.00 (br B,

Aper m/z 389 [MN" -167- Preparatiqn.

ox methridin-2- | amino -5-chloro-1

pyrimid ine-3-ca rboxylate HC 3) pH

mixture of the dichloro compou m preqa;aﬁbn 58 (400nng,

1.25mmol) and 4- (tert-butyl-dimethyssila xymethyl)-pyridin-2-ylamine

(WO 2001 017995, prep 8-5) (74 , 3.13mmol) in dichloromethane

(10mL) was stirred at room tem ture for 18 hours The mixture was

.20 (hr s, 1H). 15 MS

| 7 4- ert-bu | dimeth | sit
thgikyethyd H-pyrazolol4,3-di
iICH3H3CcHCH33 O05A

R R R

190 avaPgradyaderisseodIBreBiealfexigatilinging!le wiollras sesiies to that

by column chromatogr _Phy on an Isolute(r) silica geI cartridge using an
descgibedrinpigraH@Etion 18

'H NMR (CDC\,,400MHz) &: 3.61 (m, 2H), 3.92 (m, 5H), 4.80 (t, 2H), 5.60-5.88 (m,
1H).
MS ES+ m/z 324 {MH]'
Preparation 192
3-(Methoxycarbonyl}-4-nitro-1 ~[2«( 2,2, 2-trifluoroethoxy)ethyl]l-1H-pyrazole-5-

carboxylic acid

A solution of diisopropyl azodicarboxylate (71.9mL, 366mmol) in tetrahydrofuran
(80mL.) was added dropwise to a solution of dimethyi 4-nitropyrazole-3,5-
dicarboxylate (60g, 260mmol), 2,2,2-trifluoroethoxyethanol (Joumal of Fluorine
Chemistry (1992), 59(3), 387-96), (45.2¢, 314mmol) and triphenylphosphine
(96.15g, 366mmol) in tetrahydrofuran (650mL) with stirring under nitrogen,

maintaining the reaction temperature between 0°C and 10°C by cooling in an ice
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of ethyl acetate:pentane (0:100 to 70:30) to afford the title compound,

229mg, 1EINMR (Me0OD-D6, 400MHz) 8: 0.06 (s, 6H), 0.87 (s, 9H), 0.99

(t, 3H), 3.48 (q, 2H), 3.87 (m, 2H), 3.88 (s, 3H), 4.53 (s, 2H), 4.88 (m, 2H),

6.96 (m, 1H), 8.12 (m, 1H) 15 MS ES44®&/z 521 [MI-1] Preparation 223

Methyl 5-chloro-1-(2-propoxyethy1)-7-(pyridin-2-ylamino)-1H-pyrazolol4,3-
batid 1 RNeinildinadBlitarbaad aemplt6d- themiiiteoivhe alioterbtoovapoutedroom

from,preparation 57 (1.33g, 4mmgl) and 2- aminopyridine (1.88g, 20mma))
tomysEiRH e L AAFR e JoNRe eSS OIS LARet S2RGR
pre%@?@ﬁﬁ@%@i?@éim%ﬁ@éﬁﬁ/é%oﬂmt%@WGWﬂﬁhﬁ%%‘l@zé% 0°C. A

citric acid solution (2x 50mL), dried over magnesium sulphate and 5

soludigsl ot Reideriver rydiesdedssiRgt28faramaibintaaibapd(REQyla was added

o VP B A o

houis20T {re, sidie Bt Glagmehitty Edlin@blie)ikea8 (atedsiirel Brid ThakPedidue/ avas

- [ hyl
N o B I P N A
wad 82 ANH, IrithrH Esrse RO VABIAL e XGRS (BG HisSiUn acidified

compound from preparation 216 (1.0g, 2.90mmol) and 2- amino 4-picoline

with hsirgchlpagmetdioimbithidhshaqHanyy ERktipavassanisackedovith ethyl

t hours, ' titioned bet
acel R L (o e R e e R A gpate and
teepangiedrethe etgarissaye tovafond shedagdis bl NGRIBEREH %).
Congﬁﬁnn &1ﬁ%0mL f.ZO water (10(?5?_), anf?a%rﬂine (20mL t&en!d:ggdloﬁ )
The PG RS TS & o0 VA A e The
trifwma{ﬁbm@@ﬁw@%%m@mlaw RITErRPBIARBSLHPE R bonyl-4-
n

filtered and the solid dried in vacuo to afford the title compound as a

nitrg-dtéivs dtidifisosasihonsethmpxnarolefrsartosyiicactd Goowni2ng: was used
d;m% w)ﬂge%;(g%é?), 1.70 (m, 2H), 2.00 (m, 2H), 2.42 (s, 3H), 3.75 (t,
2H), 4H), 4.

3.90 (m, 95 (t, 2H), 7.10 (d, 1H), 7.82 (s, 1H), 8.30 (d, 1H). MS
"H NWR KSR 4 IDOMIHIS Br Sparalipre353.93 (s, 3H), 4.00 (t, 2H), 4.84 (t, 2H).

Preparation 193

2-(3,3,3-Trifluoropropoxy)ethanol

FF%/\/O\/\OH

F

n-Butyl lithium (BQmL, 2.5M in hexanes, 97.5mmol) was added dropwise to an ice-
cooled solution of 3,3,3-trifluoropropan-1-of (10g, 87.7mmol} in tetrahydrofuran
(130mL.), so as to maintain the temperature below 5°C, and once addition was
compiete the reaction was stirred for a further hour at 0°C.

A solution of 1,3,2-dioxathiolane 2,2-dioxide (11.97g, 96.5mmol) in tetrahydrofuran
(35mL) was then added dropwise so as to maintain the internal temperature below
5°C, and once addition was complete the reaction was stirred at room temperature

for 18 hours. Water (2mL.) followed by concentrated sulphuric acid (5ml.) were

added and the reaction stirred for a further 6 hours at room temperature. The
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Methyl
5-chloro-1-12-(2,2-difluoroethoxy)ethy11-7-f(4-methylpyridin-2-ynamin61-
1 HpVr azolof4 ,3- dlpv rimidin e-3- carb oxvl ate The title compound
was prepared as a yellow solid n 56%4geld from the chloro 10 compound
from preparation 217 and 2-amino-4-picoline (1.62g, 15mmol) following

mixtiie prazaguisaissebetn ppinamssodium qauRiRgisMBenpiguted wish water
oA A A e

was Repasiieted 26 dévetwded pressure and the residue suspended in brine and
5-chloro-7414-methylpyridin-2-ynamind]-14242 2 2-trifluoroethoxy)ethyll-1

Xt g RS AR SO oo ahie A AR e B drEd over

mageRigieeemphuns! dianepippasatiourdsrftcdd. Braaali@nthé residual gum

amino-4-picoline (4.85g, 44.8mmol) in acetonitrile (60mL) was stirred

was glistilied prdeshigh yasuunlte siferdthaitlersmrownd asaicwavgless liquid,

6 ?5%@%9?’7@0]’% 6 aqueous citric acid solution (33.6mL) and the mixture
" "&titred for 10 minutes. The mixture was then cooled in ice for 30 minutes,

"H NIRreSDIBhgt Pl dibitz)e: ek (hafRMashsd mithdbd; S BBacetatiyile:water
solution (50:50 by volume, 37mL) and ice-cold water (19mL). 5 The solid
was then dried in vacuo to afford the title compound, 5.05g. 11-1 NMR
(DMSO-Ds, 400MHz) 8: 2.38 (pr@hrasiéd {943H), 4.00 (m, 4H), 5.02 (br

5, 2H 7.64 (br s, 1H), 8.04 (br s, 1H). MS ES+ rniz 445
B, -Niord ot (3. 3, 3-triflucropropoxy)ethyll-1 H-pyrazole-5-

-chloro-3mthylphenl)m'%%5—2g‘ﬁ(%@i@-triﬂuoroethoxy)ethyll-l H-

‘pyrazolof4,3-dlpyrimidine-3-carboxylate

F
F>l\/\0
N
7
N

N\

If\,«e,o
i

The title compound was obtained as a white solid, from the alcohol from preparation
1.93 and dimethyl 4-nitropyrazole-3,5-dicarboxylate, following the procedure
described in preparation 187.

'H NMR (CDCI, 400 MHz) &: 2.39 (m, 2H), 3.54 (1, 2H), 3.78 (m, 2H), 3.80 (s, 3H),
4.69 (i, 2H).

MS ES+ m/z 356 [MH]'

Preparation 195

2-(3-Fluoropropoxv)ethanoi
F O
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A mixture of the chloro compound from preparation 218 (746mg, 2mmol)
and 3- methylaniline (650p,L, 6mmol) in dimethylsulphoxide (8mL) was
stirred at room 15 temperature for 3 hours. The mixture was partitioned
between dichloromethane (200mL) amgbwater (50mL), and the layers
separated. The organic phase was washed with 1M hydrochloric acid

The @ntgrapdungtera dbtamedied tiedeiiefroraBisiordsroiphate-anghd 1,3,2-

.__evaporated under reduced pressure to afford the title compound as a_
dioxgihitelaptid-setmideo’aving feavelar aefmdyyte Sridessiaeddng,
prep%;ﬁgt;grp%g, 3H), 4.30 (t, 2H), 4.90 (t, 2H), 7.00 (d, 1_H), 7.31 (m, 1H),

7.35 (s, 1H), 7.55 (d, 1H), 8.45 (s, 1H). MS APCI+ rniz 444 [MH] -171-
H NiRH@DCI, 400 MHz) 8: 1.96 (m, 2H), 2.10 (bs, 1H), 3.58 (t, 2H), 3.62 (t, 2H),

. 0- sfluorq-3- yiphenylaminol-1-1242,2,2-trifluoroethoxy)eth

3'75i(f1 - ’y‘rza%zgéllg{a:&d )I/Erieré#d‘lﬁgif’i%g?boxylate FF The title compound
was obtained from the chloro compound from preparation 218 5 and
4-fluoro-3-methylamine, following the procedure described in preparation
227.'H NMR (CDCI3, 400MHZYEzRREIan 388 3 98 (g, 2H), 4.05 (s, 3H),

) haPet bbafiRiialitird fH-rabdle B38rboxylic
, . NIFir Preparation 229 10Methy
5-chloro-7-114-methylpyridin-2-yl)anfigigh -142-(3,3,3-trifluoropropoxy)ethyl

j- 1H-pyrazolo(4,3-dIpyrimidine-3-carboxylate  The title compound was
obtained as a solid in 74%.yi fro% the compound from 15 preparation

219 and 2-amino-4-picgline, followin proceture described in

2H), 7.04 (d, 1H), 7.79 (s, 1H), 8.21 (d ).
5Preparation 230

The title compound was obtained in 92% yield from dimethyl 4-nitropyrazole-3,5-
dicarboxylate and the alcohol from preparation 195 following the procedure
described in preparation 187. .

'H NMR (CDCI, 400 MHz) 8: 1.81-1.95 (m, 2H), 3.56 (t, 2H), 3.83 (1, 2H), 3.97 (s,
3H), 4.38 (m, 1H), 4.48 (m, 1H), 4.82 (m, 2H).

MS ES+ m/z 320 [MHJ' _
' Preparation 197

Methyl 5-(aminocarbonyl)-1-{(2S)-2-methoxypropyll-4-nitro-1 H-pyrazole-3-

carboxylate
H,C
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Methyl
5-chloro-14243-fluoropropoxy)ethyll-74(4-methylpyridin-2-ynaminol-1 H-
Pv r azolofri ,3-dIpyrimidine-3-carboxylate 0 The title compound was
obtained as a solid in 75% yield frome compound from 10preparation
220 and 2-amino-4-picoline, following the procedure described in

OxaRfeaAEH IR (828 rhL; 178 ¥R N hasQiddddlterm BoRib# 0P M Zokd from
1.68-1.82 (m, 2H), 2.40 (s, 3H) 3.49 (t, 2H), 3.85-3.89 (m, 5H), 4.21-4.36

prefaiation, 1834 1EaidR 20mal) THiichierogethgne @SRmk gt 95GaH.N-

I
oS e e g SRR e aloved g i or ¢
houraziloddn3 {etgvaraidiree- 'Blmarmixyi&:(dmhidmeMmoﬁI@r Bcammonia,

05 RN 2 T FARGTLIB0 CEorse WD b ER e (0.otmi,

10maBReLaL @E&d@mwgem mstesacton aeigiiebicadrthesing Murs at room
hydrochloric acid and extracted with a solution of 10% methanol in

tema@m’mnéiiharf@iwwﬁm@@gra%%ac@&.rsawsrefaﬁ%rm}d the residue
was“&zs%??e Compoun fcsj?g’fgé%ow s ?@El”ﬁﬂ@%@ﬂ%ﬁ%&é%ﬁ%d%‘ﬁ%d 0.88

40mg. 'H NMR (DMSO-D
amrAGﬁM K20181.) Qad(emg;pw&(@mﬁnmaﬂ;tmn)ms@wmmm (saction

wascspige g menL bdgte etk fout TS et ated yncer

red¥eRf presdlipyrinifine  resRIBOpAIRIBGIEI\LBIMEER dicHIbiOmethane (200mL.)
and water (50mL.) and the layers separated. The aqueous solution was extracted
with further dichloromethane (200mL), the organic solutions combined, dried over
magnesium sulphate and evaporated under reduced pressure to give the fitle
compound as a white solid.
'H NMR (DMSC—DB, 400MHz) &: 1.25(d, 3H), 3.30 (s, 3H), 3.85 {m, 1H), 4.00 (s,
3H), 4.40-4,50 (m, 2H), 6.20 (s, 1H), 7.50 (s, 1H).
MS APCI+m/z 287 IMH]"

Preparation 198

Methvi 5-{aminocarbonyi}-1-[2-( cvclobutvlloxy)ethyﬂ-tl-nitro-’l H-pyrazole-3-
carboxylate

/
H,C

A solution of oxalyl chloride (6.71mL., 76.7mmol} in dichloromethane (30mL) was

added slowly to a solution of the acid from preparation 189 (20g, 63.9mmol) and
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0 A solution of the ester from preparation 224 (600mg, 1.44mmol) in
dioxane (5mL) 15 and IN sodium hydroxide solution (5mL) was stirred at
room temperature for 18 hours. The solution was concentrated under
reduced pressure and diluted with 1Msitric acid solution (25mL). The
resulting precipitate was filtered off, washed with ether and dried in vacua

N,N-adirhethytiatioaehitie (028ompivadabroyelimse{d4BaAmoxyiER dftMRand the
_(DMSO-D6-1-TFA-d, 400MHz) 8: 1.35 (m, 1H), 1.55 (m, 1H), 1.75 (t, 2H),
mixtiresliFeg @l roun lerpgraitrs ferfioyrss (hrermixiiieonesrneesdraled

und%{@%@@é&%&@u%%%ﬁ%b%@%%ﬁt%%imigﬁ%ﬁg%@3
(4x26(oMigie- pina-ancangingei gt hafftaesndiiad in(zez 2oriflier sedidivg )eas/Bigsolved

. -.pYrazolc44,3- rirnjdine-3-carboxylic acid O 0 A mixture of the
i ol e P s S A e Tt e ueous
amBMi0R3(£ dal OAdbmisio Wvins i@t dlopdizk) Dasstdestishre@® complete, the

temperature for 18 hours. The reaction mixture was concentrated under
reaciiofuvag phscad form dunbaedifeeiEisabV& tn Whkteaeinm Wassengbad by

‘ th dichl , o dified Usi

e e A R T P 8 e e D s
allovikd titleveom pouadrOREmerB0ute] Ml Fh SO R0 HPOM MB)sSredriely ¢sl under

redu%;gif(ggs&?é.z%é roe7s Eti%g )éc?u%%géég%%%io&«dv}y ﬁ?té?’g :Séilnlc_i' )lh%'%gsulting

solid3dssieBuH dmethids bdenatmstarbdnstiaserldehathaoethy Ehs (SolkPwas
methylpyrimidin-4-y1)-1H-pyrazolo[4,3-dIpyrimidin-7-amine -175- A
thenguasifirtovibanates- o ibthe firaironrs dedials themaitrdnd/asHim

The BISHSLRAF0Y 9N G PAY a2 TGN dihisiABKUABI AR Y BPIbIRSe, at

stirred at room temperature for 15 minutes. A solution of the dichloro
5mLipagisinthenilisredaaatodriesy Thegaidbwanibipmstwead yorafeeiution of
e tion.stir t room temperature for 1.5.
etnef3haHATS TS RS SHOE S0l HER 0 BRAT M atora the
title emdpoendsitididpartitioned between dichloromethane and saturated

1H VYL G AT LRpIA RV 4 L A ST ). 386 (m,
1H), IEFsEedn e (ELen|Id. T ey WAS p g dpy) column
MS ES+ m/z 330 [MNH,T

Preparation 199

Methyl 5-{aminocarbonyl)-4-nitro-1-[2-(2,2 2-triflucroethoxy)ethvil-1 H-pyrazole-3-
carboxy' late

0
F[H i
F F N
Id
AN

+
N
I

O

O

The carboxylic acid from preparation 192 (70.0g, 204mmol) was dissolved in a

mixture of dichloromethane (1000mL.) and N,N-dimethyiformamide (1mL) under

e

nitrogen at 20°C. Oxalyl chloride (25ml., 366mmol) was added dropwise with
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10 chromatography using an !solute(r) silica gel cartridge and an elution

gradient of methanol:dichloromethane (0:100 to 3:97) to provide the title
compound as an orange solid, 3.7g. 'H NMR (DMSO-De, 400MHz) 8: 0.02

(s, 6H), 0.79 (s, 9H), 1.06 (t, 3H), 2.445%; 3H), 3.53 (q, 2H), 3.82 (t, 2H),

i _4.71_'(t, 2H), 4.89 (s, 2H), 8.19 (s, 1H), 8.59 (s, 1H). 15 MS ES+ miz 478
stirripg | ﬁf‘eﬁyyﬁﬂfﬁmgg stiredhfor 16 hours then concentrated under reduced

R (N ——
sequspitipby el feonopsepecation 23y (BiTgide7 Shmobsitee was dissolved in

tetral B T DS G L o B 8 Toort AIAPRFAG Ao Holras
ammwmmewmeasatmww%éﬁﬁaﬁﬁyﬁéws&ggdagl@réfﬁd%\%r the
nd water m

_partitioned between ethyl acetate (100mL) a ) andthe "~
addifigfeveeseppiapiziethe mjsbtasasatredSovadoxnaaedtheth dorthewss of

n ombined organic.solutions were
Py s A el e AP TR e oy o
warnediurochiemaseghaehgnsihe solatutelds onarl S UL IS pressure.
The eIutlﬁn &radlent-of {neth nol:dichloromethane (0:100 to 2:98) to provide
treiiad Srepousalosgd solid was epfipaiedcay Sotsiissomd 2y ssheronith water

X : i : L i 0
O BT S AT AR
mixteopishgthybesesardryigthaehiathg iR emida)-gavitathintijld depypaeidas a
COiOUA}’é-?g]Q‘yﬁQOSiﬁﬁ@b _Idehyde Dess-Martin periodinane (4.56g,

10. e

1 mmol) was ortionwise to an ice-cooled solution of the
H NEIBoHODEh 0@ dairkt)B) ZB5(2 2g), 31818\ BHY) diogeropethane ﬁ 2H), 5.91
(br S( ﬁm})ogn@ the reaction then stirred at room temperature for a further 2
hours. A'gottiidn odium thiosulphate (7.5g, 30mmol) in water (75mL)
15'was added dropwise, follovped darsabwaigg sodium bicarbonate
and the 5mL). The mixt
YEAEYEPS/SENara '._:l.'i.e.ﬂ‘.%e‘:== -

with further dichloromethane (2%% combined oranic

solutions dried over magnesiumsuipha d evaporated under reduced
pressure. The residual browy was purified bY 20 column
chromatography using pa-golute(f-silica gel ¢artridge and an elution
gradient of ethyl acetate:pergane (0:10p, to 10f);0) to provide the title
compound as a solid, 1.669. N/ NH,
\ +0
H,C. N
O O

The title compound was obtained as a white solid from the compound from
preparation 191, following the procedure described in preparation 199.

'H NMR (DMSO-d,, 400 MHz) 3.63 (m, 2H), 3.85 (m, 5H), 4.39 (t, 2H), 5.84-6.19 (m
1H). 8.38 (s, 1H), 8.45 (s, 1H).

MS ES+ m/z 323 [MH]"

Preparation 201

Methyl 5-{aminocarbonyl}-4-nitro-1-[2-( 3,3, 3-{riflucropropoxy)ethyil-1 H-pyrazole-3-
carboxylate
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1H NMR (CDC13, 400MHz) 6:1.25 (t, 3H), 2.63 (s, 3H), 3.72 (q, 2H), 4.06
(t, 2H), 4.91 (t, 2H), 8.29 (s, 1H), 8.81 (s, 1H), 10.34 (s, 1H), 10.42 (s, 1H).
25 MS ES+ rn/z 362 [MI1]. -177- Preparation 237
5-Chloro-142-ethoxyethvl)-7-f(6-methygpyrimidin-4-y1)aminol-1H-pyrazolof
4,3- dilWrimidine-3-carboxylic acid  2-Methyl-2-butene (160mL,
0.32mo1) was added to &solution of the aldehyde from preparation 236
(1.669g, 4.59mmol) in anol(3 L). A solution of sodium chlorite
(4.969, 55.1mmol) and _s6dium dihydwagen phosghate (5.07g, 42.2mmol)
in water (60mL) was added dropwise ovey 5 minjtes, and the reaction
then stirred at 10 room temperature for 1}N heygaction mixture was
diluted with dichloromethane (300mL) ahd wgter (150rﬁL) and the layers
separated. The aqueous layer was allow Orate and the resulting
precipitate was filtered off and dtigel in vacuo to ive the title compound,
1.02g. 1H NMR (400 MH2 SO-0p) 5:1.07 (t, 3H), 2.48 (s,
3H), 3.51 (m, 2H), 3.88 (t, 2H), 154.90(t, ZICI)), 8.02 (br s, 1H), 8.78 (s, 1H).
The MRAB Mo AN FLenraliomAsSolid from the acid from preparation
5-Chloro-142-ethoxyethyl)-74(3-methylphenynaminel-1H-indazole-3-carbo
194 xigioating & Skniar Broted7ss i@ Mhistulesofibeddsteréparapicapalttion 81

o FRTERREC B R ALor e s B (o)
4.28Nas, Qe SB@ied, @Mier reduced pressure and the residue diluted with 1M

citric acid_solution and the mixture sonicated. The resulting 5 precipitate
MS F3s ’ﬁ]‘f%r%@sowwgshed with water and ether and dried in vacuo to give

the title compound as a white 8ligh, H8RI9202
Methyl 5-(aminocarbony-1-[2-{3-flucropropoxy)ethyl]-4-nitro-1 H-pyrazole-3-

carboxviate

N
3

The title compound was obtained as a white solid from the acid from preparation
196, following a similar procedure to that described in preparation 199.

'H NMR (CDCl, 400 MHz) &: 1.83-1.99 (m, 2H), 3.58 (t, 2H), 3.84 {t, 2H), 3.98 (s,
3H), 4.40 (m, 1H), 4.54 (m, 1H), 4.70 (i, 2H).

MS APCI¥ 319 [MH]"

Preparation 203

Methv! 4-amino-5-(aminocarbonyh-1-§(2 S$)-2-methoxypropyll-1 H-pvrazole-3-
carboxylate
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'H NMR (DMSO-D,, 400MHz) 6:1.00 (t, 3H), 2.35 (s, 3H), 3.50 (g, 2H),
3.82 (t, 2H), 4.95 (t, 2H), 7.01 (d, 1H), 7.35 (t, 1H), 7.41 (s, 1H), 7.50 (d,
1H), 9.39 (s, 1H). MS APCI+ miz 376 [MFIr 10Preparation 239
5-Chloro-1-(2-ethoxyethyl)-74ff1-metti4-6-oxo-1,6-dihydropyridin-3-yl)ami
nol-1H- indazole-3-carbox lic acid The compound from preparation 58
(10.85¢g, 34mmol) was added gay@ionwise to a 15 solution of
3-amino-1-methyl-1,6-dihydropyridin-6-one (EP 677519) (4.6g, 37mmol)
and N-ethyldiisopropylamig>(a §2mL,}34mmgj) in dimethylsulphoxide
(40mL), and the reaction then stirred a§ roonytemperature for 4 hours. The
mixture was diluted with water (GO(W{L), t sulting solid filtered off,
washed with water and dried in vac .8g. 2 portion of this solid
(6.75g, 16.59mmol) was disso, } 65mL) and the solution
treated with IN sodium hydroxide {3mL, 233mmol), and the reaction
stirred at room temperature for 18 jﬂburs. The reaction was concentrated
under reduced pressure, the rdgjgue dissolved in water (120mL), washed
with dichloromethane (15mL), then acidified to pH 3 using solid citric acid.
A soliiterestittiegcotnfSsupre droita jerazes dilienctbaT Avieg Heshwitb IhZvater palladium

3%20 nd.dried in vacuo,to afford the title compound as a.yellow solid,
yr§aag (RS o AN S (YaElR, S0 e Wy, Ahneh
amnithiuga ABith AR S (R 2MnEIYEadaed Horfiorivdd (daths &:88HEmN)ORce the

MS APCI+ m/z 376 [MM. Preparation 240 Benzyl cyclobutylcarbamate ’

addifign e KereRiptedhe reasfiosyasrtisa dvardardel by dpnlSeheuss under

T o e (o aror e R I SR ihate

evapbowisandeh ecidecsl p spistion fagiverbe titkeastolitprund aseanyaliidevtbi, 5.4g.

cti as allo o.warg.to.room t ratur tirred fqr 18

H N el e D et Lot B e 21450 (.
2H).SO|Uti0n (x2), dried over sodium sulphate and concentrated 15 under

reduced pressure. The residue was purified by column chromatography
MS Bﬁ’@ﬂlﬁzg‘&eglﬁrﬂMH@‘]‘nloromethane as eluant to afford the title compound,

3.729. NMR (CDCI3, 300MHz) 8: 1.68 (m, 2H), 1.82 (m, 2H), 2.35 (m,

2H), 4.19 (m, 1H), 4.92 (m, 1H), 5.14 (s, 2H), 7.2Z-7.39 (m, 5H).

Preparation 204

Methyl 4-amino-5-{aminocarbonyl)-1-[2-{cyclobutyloxy)ethvil-1 H-pyrazole-3-
carboxylate

O
\ ]
N
N/
\ [ NH,
0 NH,
/O
H,C

A solution of the compound from preparation 198 (10.34g, 33mmol) in methanol
{400mL} was hydrogenated over 10% palladium on charcoal {Degussa 101 type,
2.1g) at 50psi H, and 50°C for 5 hours. The solution was filtered through Arbocel®



MS TSP+ m/z 223.2 [MH] 20Preparation 241
N-Cyclobutyl-N-methylamine hydrochloride HCI H A solution of the
compound from preparation 240 (500mg, 2.43mmol) was added dropwise
to an ice-cold solution of lithium alumisdam hydride (12.18mL, 1M in 25
tetrahydrofuran, 12.18mmol) in tetrahydrofuran (12mL), and the reaction
filter midiurae-iGts tivresl catnoentr déapender esfdu@ddnonass trbe tonidiiane whees title
cooled to OC, water (0.46mL), followed by 15% sodium hydroxide solution
COMPEUBHEY Qrﬁpp/?'rﬁ? mléﬁd_m%tg?% 4mL) were added dropwise. The
'H NIGRIETIGrcapiRipyes fieeq @’égﬁﬂ wa;hﬁwrtm@&w Fiap fltiotem

was washéd with water and acidified to pH 2 using 5 1 ydrochlorlc aC|d

3.80ikk itk A8 &viution, dakaAigidinotlaporate at room temperature, the
in methanolic ether, dried over sodium sulphate and
5 MS %%Lg@rateg W\éidduced pressure to provide the title compound. 11-1
NMR (CDCL, 400MHz) 3:1.78F ¢dafatj @2 0534 (m, 2H) 2.44 (m, 2H),
: . 44 CH
: 122 o=t vl hE-pyrazole-3-
cesium fluorlde (100mg 0. 67maned to a solution of the
chloride from preparation 233 (260mg, 0.67mmol) in dimethylsulphoxide
(2mL) in a Reactivial(r). The feaétjon mixture was then sealed 15 and
heated at 120C for 18 )ﬁmﬁe d solutn was partitioned between
dichloromethane (50mL) andewater (50fpL) apb.the layers separated. The
organic phase was washed with water/50mL), driéd.over magnesium
sulphate and evaporated under reduc ssure. The crude products
were purified by column chromagography on shieg gel using
dichloromethane:methanol (98:32) nt to 20 afford the title
compounds. Prep No -N Felt Data 0]

10 A mixture of the compound from preparation 200 (4.83g, 15mmol) and 10%
palladium on charcoal (1.2g) in methanol (250mi.) was hydrogenated at 3 Bar of
hydrogen and room temperature for 24 hours. The mixture was wérmed to 50°C,
filtered through Arbocel®, washing through with warm methanol (500mL.). The filtrate
was concentrated under reduced pressure, and the residue azeoiroped with

15  acetonitrile to afford the title compound as a white solid, 3.8g.

'H NMR (CDCI,, 400MHz) &: 3.68 (m, 2H), 3.91 (s, 3H), 4.03 (t, 2H), 4.61 (t, 2H),
5.61-5.96 (m, 1H), 6.20-6.39 (br s, 2H).
© MS ES+ miz 293 [MH]'
Preparation 206

20 Methyl 4-amino-5-{aminocarbonyl)-1-[2-(2 2, 2-trifluoroethoxy)ethvil-1 H-pyrazole-3-
carboxylate

)
F o’ )
7(\ N/N TR
F \
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-181- 242 CH3r ...",..N.,, .CH3 'H NMR (DMSO-d5+TFAd, 400MHz) 8:
0,65 (t, 3H), 1.15 (t, 3H), 1.38 (m, 2H), 3.20 (s, 3H), 3.33 (t, 2H), 3.- fii ,
b4 (2H), 3.84 (t, 2H), 3.90 (s, 3H), 4.98 (t, 2H), 7.28 (m, 1H), 8.18 (m, 2H),
8.36 (d, 1H). MS APCI+ m/z 414 [W]+1823 CH r3 CH 1H NMR (DMSO-de
+TFAd, 400MHz) 8: 0.65 (t, 3H), 1.17 (t, 6H), 1.35 (m, 2H), 3.28 (t, 2H),

A schbianraf 4R eosapeund)remmreparytiarot9e, #9)0g.2171 Gmiel), is mElhanocl

(6aorhl) W38 APuridbMra ol 189, 125 ML Ao 66 at 3 bar and
50°C for 3 hours. The hot solution was filtered through Arbocel® filter aid and the
filter cake was washed with dichloromethane. The filtrate was concentrated under
reduéed pressure. The residue was kept under vacuum overnight at room
temperature fo provide the fitle product as an off-white solid, (34.2g, 94%).
'H NMR (CDCI,, 400MHz) &: 3.80 (q, 2H), 3.91 (s, 3H), 4.07 (t, 2H), 4.63 (t, 2H),
6.29 (br s, 2H). .

Preparation 207

Methyl 4-amino-5-(aminocarbonyl}-1-{2-(3.3. 3-triflucropropoxylethvil-1 H-pyrazole-3-

‘carboxylate

The title compound was obtained as an off-white solid, from the compound from
preparation 201 following a similar procedure to that described in preparation 205.
"H NMR (DMSO-d,, 400MHz) &: 2.41 (m, 2H), 3.52 (t, 2H), 3.68 {t, 2H), 3.74 (s, 3H),
4.49 (¢, 2H), 5.09 (s, 2H), 7.40 (s, 2H). |
MS APCl+ m/z 325 [MH]

Preparation 208

Methyl 4-amino—5-( aminocarbonyl}-1-[2-(3-fluoropropoxy)ethvl}-1 H-pyrazole-3-
carboxylate

F/\/\O\j 9
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1H NMR (DMSO-d6 +TFAd, 400MHz) 8: 0.65 (t, 3H), 1.18 (d, 6H), 1.36
(m, 2H), 3.05 (s, 3H), 3.30 (t, 2H), 3.82 (t, 2H), 3.90 (s, 3H), 4.72 (m, 1H),
4.95 (t, 2H), 7.29 (m, 1H), 8.18 (m, 2H), 8.36 (d, 1H). MS APCI+ m/z 428
[MHr Preparations 245 to 249 CH3 R38HN R3 14 0 0 H3C The
appropriate amine (HNR3R4) (2mmol) was added to a solution of the

Theditlerideripérond preparetjsars @ 27 @n@ﬁﬂa@ﬂ%ﬁiglﬁmthel)canwwsmﬁnm

fluoride 0.67 in d| ethyl i L),
pfe&?é%%ﬂ()ug‘gzl ?Ri.l‘}‘é’i{l?né en#’ g(?u?e Wgs ?Fggglﬁeﬁ E) %E?t a?0§20c for
'H NiReoBCLhaco ey, @MI%wa@gmt@mee Jatgeer Vichtw omesrnna. 38 (m

(200mL) and water (50mL) and the layers separated. The -182- organic
TH)p‘ﬁ@éb(Wﬁ Ah<hé8 tmnabBter (2x50mL), dried over magnesium sulphate

and evaporated under reduced pressure, to afford the title compound.

Prep No -NOR' R7e Yield/Data 245 CH

Preparation 209

Methyl 1-[(2S)-2-methoxypropyll-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-

dipyrimidine-3-carboxylate

A mixture of the amine from preparation 203 (2.7g, 9.7mmol) and 1,1’-
carbonyldiimidazole {1.89g, 11.7mmdl) in N,N-dimethylformamide (80mL) was
stirred at room temperature for 1 hour. The mixture was concentrated under
reduced pressure and the residue dissolved in acetone. The mixture was sonicated
for 30 minutes, and the resulting precipitate filtered off and dried. The filtrate was
sonicated again, the precipitate was filtered, dried and combined to afford the title
compound, 740mg. |
'HNMR (DMSO-d,, 400MHz) 6: 1.05 (m, 3H), 3.15 (s, 3H), 3.75-3.85 (m, 1H), 3.88
(s, 3H), 4.40, 4.60 (2xm, 2H).
MS APCI+ 305 [MNal'

Preparation 210
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r3ie"--11%-CH3 H 96% yellow gum. 1H NMR (CD30D, 400MHz) 8: 1.17

(t, 3H), 237 (s, 3H), 3.16 (s, 3H), 3.66 (q, 2H), 3.94 (s, 3H), 4.05 (g, 2H),

4.18 (t, 2H), 4.87 (t, 2H), 6.93 (d, 1H), 7.24 (dd, 1H), 7.43 (d, 1H), 7.55 (s,

1H). MS APCI+ m/z 467 [MHr 246 ?Hgé- ov.A\kzCH3 F Quantitative,

Yellow gum 1E1 NMR (CD,OD, 400MHz) 8: 1.12 (t, 3H), 2.27 (s, 3H), 3.14
Metitgi 3H2-BEadBuRXDOBIE- B dibRE-405 B tétighitd At 14-SvreAbil. 3~

1. 04 (t, lH) 7.42 (m, 1H), 7.58 (m, 111). MS APCI+ 485 [MI-1]. 247

% yeIIow gum 11-1 NMR (CD300, 400MHz) 8:1.20

«d, 6H) 234 (s, 3H), 3.05 (g, 3H), 3.95 (s, 3H), 4.09 (g, 2H), 4.18 (t, 2H),
4:87 (t, 2H), 5.10 (m, 11 685 (d, 1H), 7.24 (dd, 1H), 7.40 (d, 1H), 7.55

(s, 1H). MS APCI+ m/z 48 MHF)@:H 13 CH

A solution of the amide from preparation 204 (9.32g, 33mmol) in acetonitrile (70mL.)
was added dropwise to a refluxing solution of 1,1'-carbonyldiimidazole (13.38g,
82.5mmoal) in acetonitrile (230mlL.). The reaction' was then stirred for a further 18
hours under reflux, and then cooled to 0°C. The resulting yellow precipitate was
filtered off, washed with ice~cold acetonitrile and dried in vacuo to afford the title

compound, 7.28g.

'H NMR (CDCL,, 400MHz) 5: 1.26-1.40 (m, 1H), 1.54 (m, 1H), 1.63 (m, 2H), 2.01 (m,

1H); 3.63 (t, 2H), 3.81 (m, 4H), 4.59 (t, 2H), 11.78 (br s, 1H), 11.38 (br s, TH).
MS ES” miz 307 [M-H] | |
Preparation 211

Methyl 1-[2-(2,2-diflucrosthoxy)ethyl]-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolof4,3-

dipyrimidine-3-carboxylate

A solution of 1,1-carbonyldiimidazole (3.16g, 19.5mmol) in acetonitrile (60mL) was
added portionwise over 3 hours to a solution of the compound from preparation 205
(3.8g, 13.0mmot} in acetonitrile (150mL.) stirring under reflux. The reaction was then
stirred under reflux for a further 3 hours and allowd to cool. The reaction mixture was

concentrated under reduced pressure and the residue triturated with water, the
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F 1H 96% as a yellow gum 111 NMR (CD,OD, 400MHz) 6:1.08 (t, 6H),

2.28 (s, 3H), 3.66 (q, 4H), 3.96 (s, 3H), 4.04 (q, 2H), 4.15 (t, 2H), 4.86 (t,

2H), 7.01 (m, 1H), 7.38 (m, 1H), 7.58 (s, 1H). MS APCI+ m/z 499 [MHr

-183- 249 CH 13 C F 93% as a yellowiggm 1FINMR (CD30D, 400MHz) 8: -

1.18 (d, 6H), CH 2.26 (s, 3H), 3.02 (s, 3H), 3.95 (s, 3H), 4.02 (q, 2H),
resultibg @oRtHNilk@d &R Washed with water and dried in vacuo to afford the title

compound as a pale grey solid, 3.17g.
'H NMR (DMSO-d,, 400MHz) &: 3.61 (m, 2H), 3.79 (s, 3H), 3.90 (t, 2H), 3.64 (t, 2H),
5.99 (m, 1H), 10.78 (bs, 1H), 11.35 (bs, 1H).
MS ES+ m/z 318 [MH]'
Preparation 212
Methy! § 7-dioxo-1-[2-(2,2, 2-trifluoroethoxyethyll-4,5.6,.7-tetrahydro-1H-
pyrazolof4, 3-dlpyrimidine-3-carboxylate

A solution of the amine from preparation 206 (21.7g, 70.0mmol) in acetonitrile
(160mL) was added dropwise over 2 hours to a sfirred solution of 1,1’-
carbonyldiimidazoié (17.02g, 105mmoil) in refluxing acetonitrile (850mL) under
nitrogen. The mixture was heated under reflux for 2 hours, cooled and the solvent
was removed under reduced pressure. The residue was treated with water (150mL).
The resulting pale grey solid was filtered off, washed with water (3 x 100mL), and
dried in vacuo at 80°C to provide the title compound, 21.26g.
'H NMR (CDCl,, 400MHz) 8: 3.79 (q, 2H), 3.98 (s, 3H), 4.07 (1, 2H), 4.77 (t, 2H),
7.87 (brs, 1H), 8.41 (br s, 1H).
MS ES- m/z 335 [M-HJ

_ | Preparation 213

Methyl 5,7-dioxo-1-[2-(3,3,3-trifluoropropoxy)ethyil-4.5,6,7-tetrahydro-1 H-

pyrazolof4,3-dipyrimidine-3-cathoxylate

F /\\ 0
FMO N NH
N /&
0

F |

HSC\ O

Iz

O
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1H), 7.02 (t, 1H), 7.40 (m, 1H), 7.55 (m, 1H). MS APCI+ m/z 499 [MH]
Preparations 250 to 258 The compounds of the general formulae shown
in the table below were prepared using the method described for

preparations 245 to 249, from the cotipbund from 5 preparations 225, 229

and 230 and the appropriate HNR3R4 amines. HN CH3 NI \ 3....R N
The title compound was obtained as a pale yeliow solid from the compound from

preparation 207 and 1,1’-carbonyldiimidazole, following a similar procedure to that
described in preparation 212.
'H NMR (CDCI,, 400MHz) 5: 2.26 (m, 2H), 3.61 (t, 2H), 3.88 (t, 2H), 3.98 (s, 3H),
4.75 (t, 2H), 8.05 (s, 1H), 8.49 (s, 1H).
MS m/z 351 [MH]
_ Preparation 214
Methyl 5,7-dioxo-1-[2~(3-fluoropropoxy)ethyii-4.5,6,7-tetrahydro-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylate

A solution of the amine from preparation 208 (2.3g, 8.0mmol} in acetonitrile (35mL.)
was added dropwise to a stirred solution of 1,1’-carbonyldiimidazole (2.0g,
12.3mmdl) in refluxing acetonitrile (35mL) under nitrogen. The mixture was then
heated under reflux for 2 hours, and cooled to room temperature. The resulting solid
was filtered off, washed with acetonitrile and the filtrate evaporated under reduced
pressure. The residue was triturated with water, the solid filtered off and the two
isolated solids combined and dried in vacuo to afford the title compound, 2.3q.

'H NMR (DMSO-D,,400 MHz) &: 1.70-1.92 (m, 2H), 3.42 (t, 2H), 3.79 (t, 2H), 3.83 (s
3H), 4.27 (dd, 1H), 4.40 (dd, 1H), 4.65 (m, 2H). ’

¥

M8 APCI+ miz 315 [MH]"

Preparation 215

Methyl 5,7-dichioro-1-[{2S)-2-methoxypropyll-1H-pyrazolo[4,3-d]pyrimidine-3-
carboxylate




10

18

20

laR'0/H3C Prep -NR2R4 Data No 250 rcH, 11-INMR (CD30D,
400MHz) 8: 1.27 (t, 3H), 2.38 (s, 3H), 3.20 (s, 3H), 3.74 (m, 4H), 3.95 (s,
3H), 4.10 (t, At-C H3 2H), 4.80 (m, 2H), 6.00 (m, 1H), 6.98 (m, 1H), 8.18
(m, 1H), 8.25 (m, 1H). -162-

Phosphorous oxychloride (3.46mL., 37.2mmol) was added {o a solution of the
compound from preparation 209 (700mg, 2.48mmol) and tetraethylammonium

chloride hydrate (616mg, 3.72mmol)} in acetonitrile (8ml) and the reaction mixture

heated under reflux for 24 hours. The cooled mixture was concentrated under

reduced pressure and the residue azeotroped with toluene (3x) to provide the title
compound as a white solid.

'H NMR (CDCI,, 400MHz) &: 1.30 (d, 3H), 3.15 (s, 3H), 3.90 {(m, 1H), 4.10 (s, 3H),
4.68 (dd, 1H), 4.98 (dd, 1H).

Preparation 2186

Methyt 5,7-dichloro-1-[2-(cyclobutyloxy)ethyll-1H-pyrazolo[4,3-d|pyrimidine-3-
carboxylate

N,N-Diisopropylethylamine {3.4mkL, 19.5mmol) was added dropwise to a sotutioh of
the compound from preparation 210 (2g, 6.5mmol), phosphorous oxychloride
(9.04mi., 97.3mmol} and tetraethylammonium chloride (2.15g, 13.0mmol) in
acetonitrile (25ml.) and the reaction heated under reflux for 18 hours. Tic analysis

showed starting material remaining, so additional phosphorous oxychioride (10mL,
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25

MS APCI+ m/z 450 [Mli]4 251 CH3 r 41-1 NMR (CD,OD, 400MHz) 8: 1.25

(t, 6H), 2.40 (s, 3.756H), 3.95 oe.,..N."...... CH3 3H),(m,(s, 3H), 4.10 (t,

2H), 4.82 (m, 2H), 6.00 (m, 111), 6.95 (m, 1H), 8.18 (m, 1H), 8.30 -184-

(m, 1H). MS APCI+ m/z 464 [MHI 25§5&H 13 C113 osA y CH3 111 NMR

(CD,0OD, 400MHz) 8: 1.24 (d, 6H), 2.40 (s, 3H), 3.06 (s, 3H), 3.60 (M, 2H),
1073rAbl v B ddEB dh@the 432 on REdt&dlOnder FeluR G fuithidr 89hours.

The cooled mixiure was concentrated under reduced pressure and the residue
azeotroped with toluene (2x100mL}. The product was dissolved in dichloromethane
(500mL.), washed with water (3x200mL), dried over magnesium sulphate and
evaporated under reduced pressure. The crude product was purified by column
chromatography using an Isolute® silica gel cartridge and an elution gradient of
ethyl acetate:pentane (20:80 to 100:0) to provide the title compound as a white solid,
1.0g.
'H NMR (CDCl,, 400MHz) 8: 1.40 (m, 1H), 1.55-1.75 (m, 3H), 2.10 {m, 2H), 3.80 (m,
3H), 4.10 (s, 3H), 5.00 (t, 2H).
Preparation 217
Methyl 5,7-dichloro-1-[2-(2,2-diflucroethoxy)ethyl}-1 H-pyrazolo{4,3-d]pyrimidine-3-

carboxylate

Phosphorous oxychloride (14mL, 148n1mol) was added portionwise to a solution of
the compound from preparation 211 (3.13g, 9.84mmol) and tetraethylammonium
chioride {4.08g, 2.46mmol) in propionitrile (50ml.) and the reaction then stirred under
reflux for 18 hours. The cooled mixture was concentrated under reduced pressure
and the residue azeotroped with toluene (2x). The residual solid was triturated with
pentane:ether (40mL:10mL), and the resulting solid filtered off. This was pre-
adsorbed onto silica gel and purified by column chromatography on silica gel using
ethyl acetate:pentane (34:66) to afford the title compound as a white solid, 2.69g.
'H NMR (CDCI,, 400MHz) &: 3.55 (m, 2H), 4.03 (3, 2H), 4.06 (s, 3H), 5.00 (t, 2H),
5.66 {m, 1H).

Microanalysis found: C, 37.14; H, 2.85; N, 15.68. C,H,,CLF,N,O, requires C, 37.20;
H, 2.84; N, 15.78%.
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(m, 1H), 8.18 (m, 1H), 8.20 (m, 1H). MS APCI+ m/z 464 [MHr FN -----:
FYO\Th FHN CH3 /N \;23 N 14 O0R / H3C 253 1H NMR (DMSO-d6
+TFAd, 400MHZ) 6:1.12 (t, 3H), L. 2.46 (s, 3H), 2.37-2.50 (m, 2H), 3.20
(s, 3H),.3.60 (t, -164-
Preparation 218
Methyl 5,7-dichloro-1-[2-(2,2,2-triflucroethoxy)ethyll-1H-pyrazolo[4, 3-dlpyrimidine-3-

carboxylate

A mixture of the compound from ‘preparation 212 (10g, 29.8mmol), phosphorous
oxychloride (42_mL, 447mmol) and tetraethylammonium chloride hydrate (14.8g,
89.4mmol} in propionitrite {(125ml.) was stirred under reflux for 8 hours. The cooled
mixture was concentrated under reduced pressure and the residue azeotroped with
toluene. The product was partitioned between dichloromethane (600mlL.) and water
(500mL.) and the layers separated. The aqueous solution was further extracted with
dichloromethane (2x500mL) and the combined organic solutions washed with water
{(500mL} and brine (200mL), then dried over magnesium sulphate and concentrated
under reduced pressure, The crude product was puriﬁe'd by column chromatography
on silica gel using an elution gradient of ethy! acetate:pentane (33:67 to 50:50) to
afford the title compound as a white solid, b.4g. |
'H NMR (CDCL,, 400MHz) &: 3.75 (g, 2H), 4.10 (s, 3H), 4.15 (i, 2H), 5.05 (t, 2H).
MS APCH+ mfz 373 [MI J

Preparation 219

Methyl 5,7-dichlora-1-[2-(3,3,3-triflucropropoxy)ethyll-1 H-pyrazolo[4,3-dlpyrimidine-

3-carboxylate

A mixture of the compound from preparation 213 (3.28g, 9.37mmol), phosphorous

oxychloride (13.1mL., 140mmol) and tetraethylammonium chloride hydrate (3.88g,

1
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2H), 3.65 (M, 2H), 3.89-3.91 (m, 5H), 5.00 (t, 2H), 7.19 (d, 1H), 8.10 (s,
1H), 8.25 (d, 111). MS APCI+ m/z 482 [MH] 254 1FINMR (DMSO-d,
+TFAd, 400MHz) 8: 1.20 (d, 6H), 2.45 (s, 3H), 2.37-2.50 (m, 2H), 3.04 (s,
3H), 3.60 (t, 2H), 3.89-3.91 (M, 511)8570-4.78 (m, 1H), 4.99 (t, 211),
7.18 (d, 1H), 8.08 (s, 1H), 8.25 (d, 1H). MS APCI+ m/z 496 [mHy 255 lit"-3

| 23 ARG BB T EAeL% 08 MtEreTiRd fr 6B)hoki.36h2.680led

m, 5H), 3.60 (t, 2H), 3.65,(q, 4H), 3.90 (s, . )
mixt(ure wa)s concéntratzzd undgi] redevced prgssure and the residue azeotroped with

toluene. The product was partitioned between dichloromethane (50mL) and water
(50mL) and the layers separated. The aqueous solution was further extracted with
dichloromethane (ZXSCmL) and the combined organic solutions dried over
magnesium sulphate and concentrated under reduced pressure. The residue was
triturated with pentane:ether, the resulting solid filtered off, washed with pentane and
dried in vacuo to give the title compound as a solid, 3.2g
'H NMR (CDCL, 400MHz) &: 2.20 (m, 2H), 3.57 (t, 2H), 3.90 (i, 2H), 4.06 (s, 3H),
4.99 (t, 2H).
MS+ miz 387 [MH]"

Preparation 220

Methyl 5,7-dichloro-1-[2-{3-fluorapropoxyethyil-1H-pyrazolo[4,3-dlpyrimidine-3-

carboxylate

The title compound was obtained as a cream coloured solid in 86% yield, from the
compound from preparation 214, following a similar procedure to that described in
preparation 219,
'H NMR (CDCI,, 400 MHz) 5: 1.76-86 (m, 2H), 3.48 (t, 2H), 3.95 (t, 2H), 4.09 (s, 3H),
4.29 (dd, 1H), 4.42 (dd, 1H), 5.01(t, 2H).
MS APCl+ m/z 351 [MH] '

Preparation 221
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CH3 311), 4.99 (t, 2H), 7.19 (d, 111), 8.10 (s, 1H), 8.25 (d, 1H). MS
APCI+ m/z 496 [MHI -185- F C7-0 \---_,\ IN N\ HN N CH3 R3 14 00R /
H3C 256 ,st...N,"CH3

~166-

Methyt 5-chloro-1-[(2S8)-2-methoxypropyil-7-[(4-methylpyridin-2-yl)aminol-1H-

pvrazolo[4,3-dlpyrimidine-3-carboxylate

A solution of 2-amino-4-methylpyridine (850mg, 7.83mmol) in dimethylsulphoxide
{7mL} was warmed to 30°C, and the dichloro compound from preparation 215
(500mg, 1.56mmol) added. The reaction was stirred for a further 2 hours at 30°C
and then cooled o room temperature. The reaction mixture was poured into water
(100mL.) and extracted with dichloromethane (2x200mL.). The combined organic
solutions were washed with water (200mL), 1M citric acid soelution (100mL.) then
dried over magnesium sulphate and concentrated under reduced pressure. The
product was triturated with ether, the solid filtered and dried to afford the title
compound as yeillow crystals, 200mg.

'H NMR (DMSO-D, 400MHz) 8: 1.18 (d, 3H), 2.40 (s, 3H), 3.25 (m, 1H), 3.30 (s, 3H),
3.80 (s, 3H), 4.85 (d, 2H), 7.00 (br s, 1H), 8.20 (br s, 1H).

MS APCT m/z 389 [MH}
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1F1 NMR (DMSO-d6+TFAd, 400MHz) 8: 1.12 (t, 3H), LCH3 1.67-1.80
(m, 2H), 2.40 (s, 3H), 3.20 (s, 3H), 3.45 (t, 2H), 3.65 (g, 2H), 3.87 (t, 2H),
3.90 (s, 3H), 4.23- 4.38 (m, 2H), 4.98 (t, 2H), 7.18 (d, 1H), 8.10 (s, 1H),
8.25 (d, 1H). MS APCIl+ m/z 446 [M{t-257 "*....,N.,CH3 11-1 NMR
(DMSO-d6+TFAd, 400MHz) 6:1.20 (d, 6H), 1.69-1.78 (m, 2H), 2.45 (s,
3H), 3.00 (s, 3H), 3.45 (t, CCHE&dralii® 222H), 3.90 (s, 3H), 4.23-4.38

(m, 2H), 4.98 (t, 2H), 4.69-4.76 ({m, 1H), 7.18 (d, 1H). 8,08 (s,
Methyl 7-{[4-({[tert-butyl(dimethylsilylloxyimethyhpyrdin-2-yllamino}-5-chloro-1-(2-

ethoxyethyl)-1 H—pvrazo!or4,3—d3 pyrimidine-3-carboxylate
H,C

A mixture of the dichloro compound from preparation 58 (400mg, 1.25mmol) and 4-
(ter-butyl-dimethyl-silanyloxymethyt)-pyridin-2-ylamine (WO 2001 017995, prep 8-5)
(746mg, 3.13mmol) in dichloromethane (10mL) was stirred at room temperature for
18 hours. The mixture was partitioned between water {30ml.) and dichloromethane
(30mL.), the layers separated and the organic phasé dried over magnesium sulphate
and evaporated under reduced pressure. The resuiting yellow oil was purified by
column chromatography on an Isolute® silica gel cartridge using an elution gradient
of ethyl acetate:pentane (0:100 to 70:30) to afford the title compound, 229mg.
'H NMR (MeOD-D,, 400MHz) 3: 0.06 (s, 6H), 0.87 (s, 9H), 0.99 (t, 3H), 3.48 (q, 2H),
3.87 (m, 2H), 3.88 (s, 3H), 4.53 (s, 2H), 4.88 (m, 2H}, 6.96 (m, 1H), 8.12 (m, 1H)
MS ES+ m/z 521 [MH]"

Preparation 223

Methy! 5-chloro-1-(2-propoxyethyi}-7-(pyridin-2-ylamino)-1 H—pvrézoloM,S—

dlpyrimidine-3-carboxylate
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1H), 8.24 (d, 1H). MS APCI+ m/z 460 [M1-11+ 258 11-I NMR
(DMSO-d6+TFAd, 400MHz) 8: 1.20 (t, 6H), L. 1.68-1.80 (m, 2H), 2.45 (s,
3H), 3.45 (t, 2H), 3.65 (g, CH3 4H), 3.87 (t, 2H), 3.90 (s, 3H), 4.24-4.39
(m, 2H), 4.97 (t, 2H), 7.18 (d, 1H), 8168-(s, 1H), 8.25 (d, 1H). MS APCI+
m/z 460 [MH]. Preparation 259 Methyl

A miki(Reetifdkgetinhiof ol ddmpetinytbinodinpepaaatioo & (§riSglidiwybl ] ahd 2-
AmitOnHaG (180 SOmmaly i araethae (16mL) was stirred at 35°C for
18 hours. The reaction was diluted with dichloromethane (200mL.), the mixture
washed with 1M citric acid solution (2x 50mL), dried over magnesium sulphate and
evaporated under reduced pressure to afford the title compound as a yellow solid,
1.48g.

'H NMR (DMSO-D, + 1 drop TFA-d, 400MHz) &: 0.80 (t, 3H), 1.38 (m, 2H), 3.37 (,

2H), 3.85 (t, 2H), 3.88 (s, 3H), 4.94 (t, 2H), 7.20 (m, 1H), 8.01 (m, 1H), 8.10 (d, 1H),

8.38 (d, 1H).
" MS APCI+ m/z 391 [MH]'

Preparation 224

Methvi 5-chloro-1-[2-{cyclobutyloxylethvll-7-[{4-methyipyridin-2-ylJaminol-1H-

pyrazolo{4,3-dipyrimidine-3-carboxylaie

A mixture of the dichloro compound from preparation 216 (1.0g,-2.90mmol} and 2-
amino-4-picoline (1 57g, 14.53mmol) in dichloromethane (12ml.} were stirred at
room temperature for 18 hours. The mixture was partitioned between
dichloromethane (250mL.) and 1M citric acid solution (100ml.) and the layers
separated. The organic layer was washed again with 1M citric acid solution (100ml.),
water (100ml.), and brine (20mL) then dried over magnesium sulphate and
evaporated under reduced pressure. The product was suspended in ether (50mL),
the mixture sonicated, then filtered and the solid dried in vacuo to afford the title

compound as a yellow solid, 618mg.
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The title compound was obtained as a yellow oil, from the chloride from
preparation 72 and pyrrolidine, following a similar procedure to that
described in preparation 245-249, except 5 eq N-ethyldiisopropylamine
was added to the reaction, and the 5-t86duct was purified by column
chromatography using an 'solute(r) silica gel cartridge and

'H NARI mwmmmmmaapmmeﬁumam 0609505 0k) ds78ldemt2H),

2004moif s BEiE i) Otk 4P 390 fehf s AT AGc D 7 82

(s, ﬁ_ﬁogs:;,é m S APCI+ m/z 426 [MH] Preparatlon 260 Methyl
isopropy (methyl)amlndl 1-1(2S)-2-methoxypropyl11-7-114-methylpyridi
MS ABCYnaMarA 7L IMpYrazolo14,3-dIpyrimidine-3-carboxylate CH3 N H3C
15 A mixture of the chloride frog} Pgta %21 (110mg, 0.28mmol), N-
ethyldiisopropylamine (0. 25mL—i%mmo%§%Tn- ethylisopropylamine
MethMorMWQHEWMMHQNMMWéHMWdM@Mm;no] 1H-
rrolidinone (1mL) was heated in a Reactivial(r)
et irixture was concentrated under
reduced pressure and the residue partitioned b en dichloromethane
(50mL) and water (50mL) and the layers sepagated.jfrhe 5 agueous phase
was extracted with additional dichloromethan , and the combined
organic solutions washed with (20 oveChiagnesium
sulphate and evapprate m%ed pressure. The crude product was
purified by column’ chi§gmatography't arri§olute(r) silica gel cartridge
using dichloromethaneas eluant t&yproyide the title compound as a yellow
oil, 43mg. 10 1FINMR (C 8:8 400 i 2T-p, 6H), 1.28 (d, 3H),
2.39 (s, 3H), 3.03 (s, 3H), ), 3.98 (m, 4H), 4.50-4.70 (m, 2H),
5.17 (m, 1H), 6.92 (d, 1H), 8.18°(m, 2H). MS APCI+ m/z 428 [MH]'
Preparation 261
Thelfithe Cblampurtilvan etiepayadiaavilaiiomalolid mé&bYisyibhfrbrl tha-¢hjdro

corrﬁ]ﬁriﬂ c%‘r‘gg{hp?’é 3ty R RIS, I%Yéﬂi?én(%_%écéa,rquamlﬂ following

the procedure described in preparation 224.

H NMR (DMSO-D, + 1 drop TFA-d, 400MHz) &: 2.40 (s, 3H), 3.68 (m, 2H), 3.88 (s,

3H), 4.00( t, 2H),'5.05 {t, 2H), 6.00 (m, 1H), 7.04 (d, 1H), 7.76 (s, 1H), 8.24 (d, 1H).
Preparation 226

Methyl 5-chloro-7-[(4-methylpyridin-2-yl)aminol-1-[2-(2,2,2-triflucroethoxy)ethyli-1H-

pyrazolol4,3-dlpyrimidine-3-carboxylate

A mixture of the chioro compound from preparation 218 (5.6g, 14.9mmol) and 2-

amino-4-picoline (4.85g, 44.8mmol) in acetonitrile (60mL) was stirred under reflux for
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*0 CH3 A mixture of the acid from preparation 233 (300mg, 0.70mmol),
methanesulphonamide (87mg, 0.91mmol), 1-(3-dimethylaminopropyl)-3-
20 ethylcarbodiimide hydrochloride (175mg, 0.91mmol) and
4-dimethylamino pyridine (102mg, 0-94@amol) in N,N-dimethylformamide
(3mL) was stirred at room temperature for 18 hours. Tic analysis showed
5 hostattifigenresarimim endeimiagyso coded additibhderhetiiai 8Stlphoaantditric acid

solufR 0 CBNEE AT o e L Heim oM st

cool8trmEaddvaTerRddes &ﬂ@ H@%mm@ isredipRatiofitehadnslt A2psd With ice-

mixture was partitioned between dichloromethane (50mL) and water

cold @eptelyiie: wale | ag kot AR Y rHlbRgartd bl EBH (Fascridswaten (HmL).
The %B? q]mé%cm HReld fr Vi Wats (e B Lnerified ngsod'um

ate an evaporated under reduced pressure, to give the ti

H NM@W@QMQDMZ\)MF&(&D@BM@MH@ &12)42.05) @H) 4BIRB(62 (br s,

o BRI AR 10 7510 0 o

MS g42-athoxystimiMp-(N- |sopropyl -N-methylamino)-7-(4-methylpyridin-2-
ylamino)-1H-pyrazolo[4,3-dIpyrimidine-3-carboxylate H3C-70 CH3 /CH3
/0 H3C / HCCH3 15 The chlor6¥RafiRua4 breparation 72 (130mg,

XE [ ZIH®1 yiateOmmol). The react|on mixture was
stlrred ina React|V|aITh alt_.120C for 18 hours before being allowed to

A mixture of the chloro compound from preparation 218 (746mg, 2mmol) and 3-
methylaniline (650pk., 6mmol) in dimethylsulphoxide (8ml.) was stirred at room
temperature for 3 hours. The mixture was partitioned between dichloromethane
(200mL) and water (50mL), and the layers separated. The organic phase was
washed with 1M hydrochloric acid (20mL) and water (2x50mL), then dried over
magnesium sulphate and evaporated under reduced pressure to afford the title
compound as a white solid, 880mg.
1H_NMR (CDCI,, 400MHz) 3: 2.38 (s, 3H), 3.98 (q, 2H), 4.05 (s, 3H), 4.30 (t, 2H),
4.90 (t, 2H), 7.00 (d, 1H), 7.31 (m, 1H), 7.35 (s, 1H), 7.55 (d, 1H), 8.45 (s, 1H).
MS APCl+ m/fz 444 [MH]

Preparation 228
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20 cool and concentrated in vacua. The residue was partitioned between
ethyl acetate (50mL) and water (50mL)and the organic phase dried over
magnesium sulphate and concentrated in vacua. The residue was purified
by column chromatography on silica-ggheluting with
dichloromethane:methanol 100:0 to 97:3 to yield the title product. -189-

Metril-BNR G- PaY -FON 3z Bt vEshen3hBndimd (6. 841, 2 A8 0o AddihdxdAe thyil-

(s, 3H), 3.60 (g, 2H), 3.96ét, 2H), 4.02 (s, 3H); 4.80 (t, 2H), 5.10 (m, 1H),
M@M&%@Mﬁ&%& MS APCI+ m/z 428 [MH]
5Example 2 Methyl [
1-(2-ethoxyethyl)-5-(N-e§hI Ir:’nethylamino)-?({(ld;-methylpyridin-2-ylamino
)- 1H-pyrazolof4,3-dlpyrimidine-3-carboxylate | H CEBC /ICH3 The
chloro compound of preparatjpn 72 (130mg,£ nol) was dissolved in
10 dimethyl sulphoxide (1ndk) and the solutio ated with
tetraethylammonium fluoride_(50mg, O, )}dnd N-methylethylamine
(864, 1.0mmol). The reaction mixture wds heated to 110C in a
ReactiVialm for 18 hours and then.all Eti cool to room temperature.

The reaction mixture was partimfned l[)etw n dichloromethane (50mL)

and water (50mL) and the organ ed with water (2x30mL),

dried over 15 magnesiutgGulphate andNonceftlated in vacuo. The

residue was purified by colu romatography on silica gel eluting with

dichloromethane:methanol 100:0 & 90:10 to yield the title product.

1 NMR (CD,OD, 400MHZz) 8: 1.1Q (t, 3H), 1.25 (m,-3H),.2.40 (s, 3H),.
The i SR gre SNeY e sbk ks foslpungurRm piphaeaian 210
and AHuEdB{theth)idhdas Gdtowiny NS Aiocéduni destiivit] Ttheréglinwing 227.
ounds, of the general formula shown below, were prepared by a

H Vil s & (¢ 2H)

'H NMEHOP G AP WA i 2cHbish B by @ipeioAHing B GpBHbrie
4904 TeRA MBS m; 180y, 708@ MNR3RA, 7.47 (m, 1H), 8.36 (s, 1H).
MS APCI+ m/z 462 [MH]'

Preparation 229

Methyl &-chloro-7-[{4-methylpyridin-2-ylYamino}-1-[2-(3,3,3-triflucropropoxy)ethvil-

1H-pyrazolo[4,3-dlpyrimidine-3-carboxylate

The title compound was obtained as a solid in 74% yield from the compound from
preparation 219 and 2-amino-4-picoline, following the procedure described in

preparation 223.



Data 11-1 NMR (CD30D, 400MHz) 8: 1.13 (t, 3H), 1.18 (d, H3 3H),
2.40 (s, 3H), 2.64 (M, 1H), 2.84 (m, 2H), 3.03 3N (m, 2H), 3.42 (g, 2H),
3.94 (m, 5H), 4.64 (m, 2H), 4.80 (t, 2H), 6.94 (d, 1H), 8.18 (m, 2H).MS
APCI+ m/z 455 [MIi]+ 4 . 111 NMR (§B.0D, 400MHz) 8: 1.08 (t, 3H),
1.84 (d, 1H), 1.96 (d, 1H), 2.40 (s, 3H), 3.08 (m, 2H), 3.60 (m, 3H), 3.73

'H NOIRYBIME 8™, Lo PRAM, 20dnB3 sNBl41 (s, 3H), 2.44 (t, 2H), 3.63 (t,
2H), 3.88 (s, 3H), 3.91(t, 2H), 5.01 (t, 2H), 7.04 (d, 1H), 7.79 (s, 1H), 8.21 (d, 1H).
MS APCI+ m/z 459 [M]' ’

5 Preparation 230

Methyl 5-chioro-1-2-(3-flucropropoxy Jethyil-7-[(4-methylpyridin-2-yl)amino}-1 H-

pyrazolo[4,3-dlpyrimidine-3-carboxylate

The title compound was obtained as a solid in 75% yield from the compound from
10 breparation 220 .and 2-amino-4-picoline, following the procedure described in
preparation 223. ,
'H NMR (DMSO-D+ 1 drop TFA-d, 400MHz) 5: 1.68-1.82 (m, 2H), 2.40 (s, 3H), 3.49
{t, 2H), 3.85-3.89 (m, 5H), 4.21-4.36 (m, 2H), 4.99 (t, 2H), 7.01 (d, 1H), 7.81 (s, 1H),
8.19 (d, 1H).
15  MS APCH m/z 423 [M]
Preparation 231

5-Chloro-1-(2-ethoxyethyi)-7-{{4-(hydroxymethyhpyridin-2-yllamino}-1H-pyrazolol4,3-

dipyrimidine-3-carboxylic acid

HO
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(m, 2H), 4.97 (m, 1H), 6.95 (d, 1H), 8.16 (d, 1H), 8.30 (m, 1H). MS
APCl+ m/z 453 [MN]. 5 -N(CH3)2 1I-1 NMR (CD300, 400MHz) 8: 1.10 (t,
3H), 2.38 (s, 3H), 3.24 (s, 6H), 3.40 (q, 2H), 3.83 (m, 5H), 4.77 (m, 2H),
6.93 (d, 1H), 8.15 (d, 1H), 8.34 (s, 1H}/$S APCI+ m/z 400 [Mr -
Example 4 was prepared using tert-butyl

A sqw%mmwmb{@mﬂﬁepfaﬁ@mmdamm @Ktichrohem YNsodium
hydc%h%dkéNR?u%n Q%@fé’gé‘)&? e'%%g’@ Tri Wag P rrpc-?d%] ?@ﬁ%ﬁfé@atum for

e cru e pro ISSOlve rome ahe

72 maliorheealelivdtvasiacitifedtio peldl(bsthy diNdodrrthpelakickifand
hours. The reaction mixture was concentrated in vacua and_the residue
X BEITAAHL SR R b RS (BORIE SHSSIL RE argmbined

orgdMETeaPNoarheratgrrIsias: sl Qjm@eoé‘ﬁé%%%@d 3laber

dried over magnesium sulphate 10and concentrated in vacuo. -191-
redusrshppes s dgngiford the title compound as a yellow solid, 140mg

' NV BRSSP MY SRR, 516, PN (r, 21,

4.99 (s, 2H), 5.60 (m, 1H), 7.10 (m, 1H), 8.29 (m, 1H).

Preparation 232

5-Chiloro-1-[2-{cyclobutyloxy)ethyil-7-[{4-methylpyridin-2-yl)amino}-1 H-pyrazolof4,3-

dlpvrimidine-3-carboxylic acid

HO

L

A solution of the ester from preparation 224 (600mg, 1.44mmol) in dioxane (5mL)
and 1N sodium hydroxide solution (5mL.) was stirred at room temperature for 18
hours. The solution was concentrated under reduced pressure and diluted with 1M
citric acid solution (256mL). The resulting precipitate was filtered off, washed with
ether and dried in vacuo at 50°C to afford the title compound as a yeilow solid,
566mg. | '
'H NMR (DMSO-D+TFA-d, 400MHz) &: 1.35 (m, 1H), 1.55 (m, 1H), 1.75 {t, 2H), 2.05
(m, 2H), 2.40 (s, 3H), 3.79 (t, 2H), 3.95 (m, 1H), 4.90 (1, 2H), 6.98 (d, 1H), 7.85 (s,
1H), 8.20 (d, 1H).
MS APCl+ m/z 403 [MH]"

Preparation 233
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ylamino)-1H-pyrazolo[4,3-dipyrimidine-3-carboxylate CH /ON--( 3
H3C/CH3 HC 5 The chloro compound of preparation 93 (200mg,
0.51mmol) was added to a solution of N-ethyldiisopropylamine (4404,
2.55mmol), isopropylmethylamine (2664, 2.55mmol) and caesium fluoride
(77mg, 0.51mmol) in dimethyl sulphoxide (1mL) and the reaction mixture

Begigerin - BACe RsARIMILUNGIoiNS-hqpre2 DI femedRsE TRBSAR AT 1 H-

concentrated in vacuo and the reS|due taken up in 1M citric 10acid

organics were comblned }ﬂl’l d over magnesmm sulphate and

concentrated in vacuo the title product. 111 NMR (CDCI3,
400MHz) 6:1.16 (t, 3H), 1.24 (d, 6H), 2.37 (s, 3H), 3.11 (s, 3H), 3.62 (g,
2H), 3.98 (t, 2H), 4.01 (s, 3p), 4.77 (m,i@m, 1H), 6.82 (d, 1H),
8.18 15(d, 1H), 8.26 (s, I®l), 9.76 (s, 1H). Exan{ le 7 Ethyl
142-ethoxyethyl)-5-(N-ethyl-N-meth AN
mino)-7-(4-methyloyddin-2-ylaynino)-
rimidine-3-carboxylate H3C NINN_/

4

- erazoIof3 5'[ 33-dlpv

HO

A mixture of the ester from preparation 226 (1.2g, 2.70mmol) and 1M sodium

hydroxide solution (4.1mL, 4.1mmol) in dioxane (17.4mL) was stirred at room

-temperature for 18 hours. The reaction mixture was concentrated under reduced

pressure and the residue dissolved in water {(50mL.). The solution was washed with
dichloromethane (10mL), and then acidified using. 1M citric acid. The resulting solid
was filtered off and dried in vacuo to afford the title compound, 925mg.

'H NMR (DMSO-D,, 400MHz) &: 2.50 (s, 3H), 3.32 (g, 2H), 4.07 (t, 2H), 5.086 (t, 2H),
6.93 (d, 1H), 7.73 (s, 1H), 8.13 (d, 1H).

Preparation 234
3-({[tert-Butvi(dimethyl)silylloxyimethyi)-5-chloro-1-(2-ethoxyethyl)-N-(6-
methylpyrimidin-4-yD-1H-pyrazolol4,3-dlpyrimidin-7-amine
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-192- The ethyl ester of preparation 175 (100mg, 0.25mmol) was
dissolved in dimethyl sulphoxide (1mL) and the solution treated with
N-methyl-ethylamine (784, 0.75mmol) and tetraethylammonium fluoride
(37mg, 0.25mmol). The reaction mixiyye.was then heated to 120C in a
ReactiVialTM for 18 hours before being 5 allowed to cool. The reaction
A solobidwr eWRs eonsenHRieYinviasidn g residurpatitienashBelwsrnethy!
acetate (50mL) and water (50mL) and the organic phase dried over

bis(tringHudrib ava @&Qﬁc(%ﬂ&‘imafﬂé& in telkaby dreiiedddomby wasmdiared at
roonPYerAPERRGHY eEr 8 IrARME O NS LSRG S NG Wioro 0 compound from

dichloromethane:acetonitrile 100:0 to 90:10. The crude prodlct was
preppaamwébéi\ﬁgeB@émmhmhatwer(mnmmn tolhsatuvatseddabetivand the

onate olution.(10mL hase,was separated,
reacy B AL T HA LS 0 Lo oar DB Gt TR
conosagaleifiedder colitvad-prossaiegearhihensiidad pheitivhedviBiween

dichlorgmethane:methanol:0.88 ammonia 95:5:0.5 to yield the title

dichigrgimieingng aiidrqitsies aBARANLTE:chiptide §99Jtm@(1déh9 laveast,

ot o RS5O B

undwydu&ﬂm@asm& g e TeRseditowing purdpolwas, pirified)byeralumn

a shown below, w red by a method similar t

chroff Ugeie LSl Y quus(hi:ler%ﬁ %8?1“{(5 H?u&“?éa&ﬁmqq gfprignt of
met%ﬁﬁ@t@Mﬂﬁﬁh%@i@WRﬁmﬁ plodRMIZ)ife EdAkbIRY ok 4

I\{lé 3H)7 1.42 (t, 3H), 2.40 (s, 3H), 2.66 (m, 1H), 2.84
orange soli
'H NMR (DMSO-D,, 400MHz) 8: 0.02 (s, 6H), 0.79 (s, 9H), 1.06 (1, 3H), 2.44 (s, 3H),
3.53 (q, Z2H), 3.82 (t, 2H), 4.71 (t, 2H), 4.89 (s, 2H), 8.19 (s, 1H), 8.59 (s, ‘IH).
MS ES+ miz 478 [MH]"

Preparation 235

{6-Chloro-1-(2-ethoxyethyl)-7-{(6-methylpyrimidin-4-ylJaminol-1H-pyrazolo[4,3-

dipyrimidin-3-yl¥methanol

A mixture of the compound from preparation 234 (3.7g, 7.75mmol) and
tetrabutylammonium fluoride (23.2mL., 1M in tetrahydrofuran, 23.2mmol) in -

tetrahydrofuran (61mL) was stirred .at room temperature for .18 hours. The mixiure

" was concentrated under reduced pressure and the residue partitioned between ethyl

acetate (100mL) and water (100mL) and the layers separated. The aqueous solution
}
was extracted with further ethyl acetate (2x50mL.) and the combined organic

solutions were concentrated under reduced pressure.
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(m, 2H), 3.04 (m, 2H), 3.62 (q, 2H), 3.94 (t, 2H), 4.43 (q, 2H), 4.64 (m,

2H), 4.80 (t, 2H), 6.96 (d, -193- 1H), 8.14 (m, 2H). MS APCI+ m/z 469

[MFIr 9CH31H NMR (CDCI3, 400MHz) 6:1.05 (t, 3H), 1.30 (m, NCH36H),

1.48 (t, 3H), 2.44 (s, 3H), 3.08 (s, 3H) 755 CH3(q, 2H), 3.94 (t, 2H), 4.50

(g, 2H), 4.95 (m, 3H), 6.96 (d, 1H), 8.12 (s, 1H), 8.33 (d, 1H). MS APCI+
TheRégidtié IVRIHEXARPIS SollihiR %ﬂ%‘?ﬁ%%fﬁg@ﬁﬁdﬁw'@%&e@ silica gel

purification by column chromatography Example 10
cartddgsraathareintgetgyadient of methanol:dichloromethane (0:100 to 2:98) to

t t ethyl)-7-(4-methylpyridin-2-

pm@ et *i%(i%ﬁb az(ﬁ P%g

amino Ipyrimidine-3-carboxylate The title compound

'H NuAR prEpaeq b@mmmamlt@rsmyhatmﬁ@rmgi meexaMeie, 73,9851 2H),

the ester of greparatlon 176 and a 2M solution of dimethylamine in

4.84(birEhoft- 268165 KR 863, 60T BdoRiER(%:1Hb (t, 3H), 2.38 (s, 6H), 2.40

MS @,3%@@@4([3,\@,@ 3.26 (s, 6H), 3.60 (q, 2H), 3.94 (t, 2H), 4.52 (t, 2H),
£.80 (m, 2H),

94 (d, 1H), 8.15 (d 1H), 8.34 (s, 1H). MS APCI+ m/z 457
aparalieiatédBonochloro precursor (leq)

S UE SO 14 3.

d]pmeﬁﬂwid%leﬂ&hvt&e(Seq) The react|on mixture was then stirred at
120C for 18 hours, allowed to cool to room temperature and concentrated
in vacuo. The residue wasglisgqlved in @chﬁhwnethane and the organic

phase washed with citriQacid ~ ° M\
. H HN CH

3

Dess-Martin periodinane (4.56g, 10.73mmol) was added portionwise fo an ice-
cooled solution of the alcohol from preparation 235 (2.6g, 7.15mmol) in
dichioromethane (150mL) and the reaction then stirred at room temperature for a
further 2 hours. A solution of sodium thiosulphate (7.5g, 30mmol) in water (75mL.)
was added dropwise, followed by saturated sodium bicarbonate solution (75mL)
and then ether (75mL}. The mixture was stirred for 15 minutes, and the layers
separated. The aqueous solution was exiracted with further dichloromethane
(2x40mL) and the combined organic solutions dried over magnesium sulphate and
evaporated under reduced pressure. The residual brown solid was purified by}

column chromatography using an Isolute® silica gel cartridge and an elution

gradient of ethyl acetate:pentane (0:100 to 100:0) to provide the title compound as a

solid, 1.66g. |
"H NMR (CDCI,, 400MHz) 8: 1.25 (t, 3H), 2.63 (s, 3H), 3.72 (g, 2H), 4.06 (t, 2H), 4.91
(t, 2H), 8.29 (s, 1H), 8.81 (s, 1H), 10.34 (s, 1H), 10.42 (s, 1H).
MS ES+ miz 362 [MH["
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15

-194- solution (20mL), dried over magnesium sulphate and concentrated
in vacua The crude product was purified by column chromatography on
silica gel eluting with dichloromethane:methanol 100:0 to 94:6 to yield the
desired product. 5 Monochloro precut3grs from preparations 135, 136,
137, 140, 141, 142, 143, 144, 146, 147, 148, 149, 170 and 171were used.
-'0\/ HOR3 /R4 Ex -NRlIce Data 11 -N(CH2CH3)2 1FINMR (CD30D,

400MHz) 5: 1.18 (t, 3H), 1.35 (1, 6H), 2.45 (s. 3H), 3.60 (m, 2H), 3.78 (m,

4H), 3.98 (m, 2H), 4.90 (m, 21%@%’@&3&9-;?1, : 1£87), 8.10 (m, 2H). MS APCI-
5-CHitiFo4144M thts 2 MOy - feHRethvipyrimidin-4-ylaminol-1 H-pyrazolo[4.3-
dlpyrimidine-3-carboxylic acid

2-Methyl-2-butene (160mL, 0.32mol) was added to a solution of the aldehyde from
preparation 236 (1.6649, 4.59mmol) in t-butano! {300mL). A solution of sodium
chlorite (4.96g, 55.1Tmmol) and sodium dihydrogen phosphate (5.07g, 42.2mmol) in
water (60mL) was added dropwise over 5 minutes, and the reaction then stirred at
room temperature for 1 hour. The reaction mixture was diluted with dichloromethane
(300mL}) and water (150mL.) and the layers separated. The aqueous layer was
allowed to evaporate and the resulting precipitate was filtered off and dried in vacuo
to give the title compound, 1.02g.

'H NMR (400 MHz, DMSO-D,) 8: 1.07 (1, BH), 2.48 (s, 3H), 3.51 (m, 2H), 3.88 (t, 2H)
4.90 (1, 2H), 8.02 (br s, 1H), 8.78 (s, 1H).

MS APCIl+ m/z 378 [MH]

>

Preparation 238

5-Chloro-1-(2-ethoxyethvi)-7-[(3-methylphenyl)amino]-1H-indazole-3-carboxylic acid

Cl
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15

20

11-1 NMR (CD30D, 400MHz) 8: 1.10 (t, 3H), 2.20 (m, 2H), 2.50 (s, 3H),
3.40 (s, 3H), 3.58 (m, 2H), 3.80 (m, 4H), 3.98 (t, 2H), 4.18 (s, 1H), 4.90 (s,
2H), 7.05 (m, 1H), 8.18 (M, 2H). MS APCI- m/z 440 Em-Hr 13 N NR
---CH3 111 NMR (CD30D, 400MHz) 84810 (t, 3H), 2.20 (m, 2H), 2.50 (s,
3H), 3.40 (s, 3H), 3.58 (M, 2H), 3.80 (M, 4H), 3.98 (t, 2H), 4.18 (s, 111),

A mixRRd oAty <t frand ifreBdlatah 8hl ) sBdmdd 2160 RGl mMzsddtlim
pvi-Hr 14 -N(CF13)2 11-1 NMR (DMSO-D6, 400MHz) 8:1.00 (t, 3H), 2.40
hyd(@X@iﬁ)S@hith@ (B, emeh ipdipesd Imblvassiimad atyopmdgmperature

0

for {8 et 1He feclioril: ThlcHralel e, tedeet raliyelan e

residug dibytaid)with 3 Vs citFg, @%s@mmmw{n@mgmremymm THY, resulting

P R R o A RS MACEISh MEAREE) 8 vt dp aive
the bbb fudtihs20mtite iH)d?Siﬁ)(ﬁg3H) 3.14 (s, 3H), 3.45 (m, 2H),

.~ 3.57(m, 2H), 3.85 m 2H 4 m, 2H), 6.92 (ill, 1H 8062m 1H), 8.20
H NMR1DVS o e /2 »82[1315&3178 1350 (q, 2H), 3.82 (t, 2H),

4.95 (i, 2H), 7.01 (d, 1H), 7.35 (t, 1H), 7.41 (s, 1H), 7.50 (d, 1H), 98.39 (s, 1H).
MS APCH m/z 376 [MH]
Preparation 239
5-Chloro-1-(2-ethoxyethyl)-7-[(1-methyl-6-oxo-1,6-dihydropyridin-3-ylaminol-1H-

indazole-3-carboxvlic acid

o TCHe 20
o Ns

8 HN CH,

N

N/

\
Cl

o
OH

The compound from preparation 58 (10.85g, 34mmol) was added portionwise to a
solution of 3-amino-1-methyl-1,6-dihydropyridin-6-one (EP 677518) (4.6g, 37mmol)
and N-ethyldiisopropylamine (5 92ml., 34mmol) in dimethylsulphoxide (40mL.), and
the reaction then stirred at room temperature for 4 hours. The mixture was diluted
with water (600mL.), and the resulting solid filtered off, washed with water and dried
in vacuo, 10.8g. '

A portion of this solid (6.75g, 16.59mmol) was dissolved in dioxan (65ml.) and the
solution treated with 1N sodium hydroxide (33mL, 1M, 33mimol), and the reaction
stirred at room temperature for 18 hours. The reaction was concentrated under
reduced pressure, the residue dissolved in water (120mL.), washed with

dichloromethane (15mL), then acidified to pH 3 using solid citric acid. The resulting
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25

, N- L- H C3 - 1FINMR (CD30D, 400MHz) 8: 1.12 (t, 3H), 2.45 (s, 3H),

3.36 (s, 3H), 3.41 (s, 3H), 3.58 (m, 2H), 3.74 (m, 2H), 3.88 (M, 2H), 3.97

(m, 2H), 4.88 (m, 2H), 7.05 (m, 1H), 8.09(m, 1H), 8.16 (M, 1H).MS APCI-

m/z 428 [M-1-11- 18 N NFI3 ¢j Ni 1FAMR (DMSO-D6, 400MHz) 8: 1.04

(t, 3H), 1.15- 1.85 (m, 8H), 2.32 (s, 3H), 3.00 (s, 3H), 3.52 (q, 2H), 3.84 (t,
predbitafe S Mtd)col bl (svadipd WRh ehaled) (SxROrtih) B &b (8, viddlio to afford

9.72(m, 1H).MS APCI+ m/z 440 [MHb Re I'yI\
the title compound as a yellow solid, 6.19g.

'H NMR (DMSO-D,, 400MHz) 8: 0.95 (t, 3H), 3.40 (q, 2H), 3.47 (s, 3H), 3.79 {t, 2H),

4.92 (t, 2H), 6.49 (d, 1H), 7.58 (dd, 1H), 7.90 (s, 1H),

MS APCIl+ m/z 376 [MH]'
Preparation 240

Benzyl cyclobutylcarbamate

H
y 0

R

Benzy! chloroformate (5.2mL, 36.4mmol) was added dropwise to an ice-cold solution

of cyclobutylamine (2g, 28.1mmol} in dichloromethane (20mL), with stirring.
Triethylamine (4.7mL, 33.7mmol) was added dropwise to the ice-cold solution, and
once the addition was complete the reaction was allowed to warm to room
temperature and stirred for 18 hours. The reaction was washed with saturated
sodium bicarbonate solution (x2), dried over sodium sulphate and concentrated
under reduced pressure. The residue was purified by column chromatography on
silica gel using dichloromethane as eluant to afford the title compound, 3.72g.
'H NMR (CDCL,, 300MHz) &: 1.68 (m, 2H), 1.82 {(m, 2H), 2.35 (m, 2H), 4.19 (m, 1H),
4.92 (m, 1H), 5.14 (s, 2H), 7.25-7.39 (m, 5H).
MS TSP+ m/z 223.2 [MH]"

Preparation 241

N-Cyclobutyl-N-methylamine hydrochloride

Hel H
NMCH3

A solution of the compound from preparation 240 (500mg, 2.43mmol) was added
dropwise to an ice-cold solution of lithium aluminium hydride (12.18mL, 1M in

tetrahydrofuran, 12.18mmol) in tetrahydrofuran (12ml.), and the reaction mixture
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\/CH33N-R /4R HOI1\1-* Ex-NR3R4 Re Data 19 NKCr EI3
H3C-1-CH3 -(CH2)20(CH2)2CH3 111 NMR (CDCI3, 400MHz) 8: 0.77 (t,
3H), 1.24 (s, 6H), 1.59 (m, 2H), 2.37 (s, 3H), 3.02 (s, 3H), 3.56 (m, 2H),
3.95 (m, 2H), 4.80 (m, 2H), -196- &8&2 (m, 1H), 6.85 (m, 1H), 8.20 (m,
1H), 8.25 (m, 1H).MS ES+ m/z 450 [MNar

stirred at room temperature for 24 hours. The mixture was cooled to 0°C, water

(0.46mL), followed by 15% sodium hydroxide solution (0.48mL) and finally further
water (1.4mL) were added ﬂropwise. The resulting precipitate was filtered off and
washed with ether. The filtrate was washed with water and acidified to pH 2 using
1M hydrochloric acid in ethet. The solution was allowed to evaporate at room
temperature, the residual oil dissolved in methanolic ether, dried over sodium
sulphate and evaporated under feduced pressure to provide the title compound.
"H NMR (CDCl,, 400MHz) &: 1.78-2.04 (m, 2H), 2.34 (m, 2H), 2.44 (m, 2H), 2.54 (s,
3H), 3.58 (m, 1H), 9.60 (br s, 2H).

Preparations 242 to 244

CH, ‘

The appropriate amine (HNR’R") (2mmol) and cesium fluoride (100mg, 0.67mmol)
were added to a solution of the chloride from preparation 233 (260mg, 0.67mmol) in
dimethylsulphoxide (2mL) in a Reactivial®. The reaction mixture was then sealed
and-heated at 120°C for 18 hours. The cooled solution was partitioned between
dichloromethane (50ml.) and water (60mL) and the layers separated. The organic
phase was washed with water (50mL), dried over magnesium sulphate and
evaporated under reduced pressure. The crude products were purified by column
chromatography on silica gel using dichloromethane:methanol (98:2) as eluant to

afford the title compounds.

Prep -NR°R’ Data
No




20 "\NCH3 L CH3 -(CH2)20(CH2)2CH3 11-INMR (CDCI3, 400MHz) 8:
0.74 (t, 3H), 1.26 (t, 3H), 1.49 (m, 2H), 2.40 (s, 3H), 3.22 (s, 3H), 3.54 (m,
2H), 3.75 (m, 2H), 3.97 (m, 2H), 4.82 (m, 2H), 6.88 (d, 1H), 8.21 (d, 1H),
8.29 (m, 1H).MS APCI+ m/z 426 [MHB21 0 7 -(CH2)20(CH2)2CH3 1F1
NMR (CD30D, 4OOI_\/IHz) 8: 0.74 (t, 3H), 1.49 (m, 2H), 2.12 (m, 4H), 2.48

242(s,|3H), 3.4 @NMMMHS@-&WF%M@WM@ &H).6B @1816@1
1H), 8.17(m, 1H). s APCI+ m/z. 428 [MHr 22 'N.CH3 X H3CCH

-(QH2)20GH3 'H NMR éD@I§5)D%3 ) 831294*id3t§'|l})323§7(t(s2'§l-1)
3.00 (€ 3H), &R0 ( cfrﬁi{”?&@ %t 9@@9@"% ’\fémaslh')zﬁ%

(m, 1H) 8.20 (m, 1H), 98 H) M m/z H]- 23
-N{CF13)2 -(CH2)2otﬁ&:{mEihL)w&ﬂ@mB@fBﬁBﬁﬁ)MHim 2.34 (s, 3H),

(15,520 (6, 1)1 LR T R 2 €90 @ 1), 802

243 CH, | "M NMR (DMSO-d, +TFAd, 400MHz) : 0.65 (t, 3H),
I/ . | 1.7 (6, 6H), 1.35 (m, 2H), 3.28 (t, 2H), 3.64 (m, 4H),

| 3.84 (t, 2H), 3.87 (s, 3H), 4.96 (t, 2H), 7.27 (m, 1H),

8.17 (m, 2H), 8.35 (m, 1H).

MS APCI+ miz 428 [MH]'

244 GH H NMR (DMSO-d, +TFAd, 400MHz) 8: 0.65 (t, 3H),

/NYCH3 1.18 (d, 6H), 1.36 (m, 2H), 3.05 (s, 3H), 3.30 {t, 2H),
CH, 3.82 (t, 2H), 3.90 (s, 3H), 4.72 (m, 1H), 4.95 (t, 2H),

7.29 (m, 1H), 8.18 (m, 2H), 8.36 (d, 1H).

MS APCI+ miz 428 [MH]'

Preparations 245 to 249

The appropriate amine (HNR’R*) (2mmot) was added to a solution of the chloride
from preparations 227 or 228 (296mg, 0.67mmol) and cesium fluoride (101mg,
0.67mmol) in dimethylsulphoxide (2.5mL) in a Reactivial®. The reaction mixture was
then sealed and heated to 120°C for 12 hours. The cooled solution was partitioned

between dichloromethane (200mL) and water (50mL) and the layers separated. The



-197- HOHiN-R/ NR3/H3CEx Data24 n-CH,il---'-CH3
11-1NMR (DMSO-D5, 400MHz) 8:1.06 (t, 3H), 2.24 (s, 3H), 3.13 (s, 6H),
3.51 (m, 2H), 3.83 (M, 2H), 4.72 (m, 2H), 7.63 (m, 1H), 8.16 (m, 2H), 9.65
(M, 1H). MS ES- m/z 384 [M-Hr 25 Cioin - 1/

organic phase was washed with water (2x50mL.), dried over magnesium sulphate

and evaporated under reduced pressure, to afford the title compound.

Prep
No

-NR'R’

R?c

Yield/Data

245

96% vyellow gum.

'H NMR (CD,OD, 400MHz) 8: 1.17 (t, 3H),
2.37 (s, 3H), 3.16 (s, 3H), 3.66 (q, 2H), 3.94
(s, 3H), 4.05 (g, 2H), 4.18 (t, 2H}, 4.87 (t,
2H), 6.93 (d, 1H), 7.24 (dd, 1H), 7.43 (d,
1H), 7.55 (s, 1H).

MS APCH+ m/z 467 [MHY'

246

Quantitative, Yellow gum .
'H NMR (CD,0D, 400MHz) &: 1.12 (¢, 3H),
2.27 (s, 3H), 3.14 (s, 3H), 3.66 (q, 2H), 3.96 |
(s, 3H), 4.04 (q, 2H), 4.18 (1, 2H), 4.87 (¢,
2H), 7.04 (t, 1H), 7.42 (m, 1H), 7.58 (m,
1H).

MS APCI+ 485 [MH['

247

96% yellow gum

'H NMR (CD,0D, 400MHz) §: 1.20 (d, 6H),
2.34 (s, 3H), 3.05 (s, 3H), 3.95 (s, 3H), 4.09
(g, 2H), 4.18 (1, 2H), 4.87 (t, 2H), 5.10 (m,
1H), 6.95 (d, 1H), 7.24 (dd, 1H), 7.40 (d,
1H), 7.55 (s, 1H).

MS APCI+ m/z 481 [MH]"

248

CH

A CH,

96% as a yellow gum

'H NMR (CD,0D, 400MHz) 5: 1.08 (t, 6H),
2,28 (s, 3H), 3.66 (q, 4H), 3.96 (s, 3H), 4.04
(q, 2H), 4.15 (1, 2H), 4.86 (t; 2H), 7.01 (m,
1H), 7.38 (m, 1H), 7.58 (s, 1H).

MS APCH+ miz 499 [MHT'




-CH(CH3)2 1FINMR (DMSO-D3, 400MHz) 8: 1.10 (t, 3H), 1.18 (d, 6H),
2.26 (s, 3H), 2.98 (s, 3H), 3.58 (q, 2H), 3.90 (m, 2H), 4.77 (m, 2H), 4.99
(m, 1H), 7.62 (m, 1H), 8.10 (m, 1H), 8.19(m, 1H). MS APC1- m/z 412
EM-Hr 26 CH3 N'N"™ .,-- H3 -CH(CH3):111 NMR (CD30D, 400MHz)
8:1.11 (t, 3H), 1.30 (d, 6H), 2.40 (s, 3H), 2.49 (s, 3H), 3.10 (s, 3H), 3.55

244dm 2H)c3{93 (M, ZH), 490 (NP hdPYeldwliliny 87 (M, IH). MS ES-
m/7£1§%\]EM Héghws N |.--- H3 -CH3 1F1NMR (CD,0D, 400MHz)

8:1 (s, 3H), 4 i NMEHCB S s4 801 IH S (fh"@l—@ @Hz),
b 25 -CRle N 11 2260 SOd s o Seb Bz,
8:1.22 (t, 3H), 1.26 (d, 6H), 3.(f) B-BH)18. ﬁ?Zﬁ{)ZHBB(Q?Z@ﬂ \2BL04 @0, (t,
2H). 5.11 (m, 1H), 7.02 t, TH), 7.40 (m, 1H), 7.55 (m,

1H).

MS APCI+ miz 499 [MH]

Preparations 250 to 258

The compounds of the general formulae shown in the table below were prepared

using the method described for preparations 245 to 249, from the compound from

preparations 225, 229 and 230 and the appropriate HNR’R* amines.

T CH,

\
LY
Prep -NRR* | Data
No '
250 | (/CHS "H NMR (CD,0D, 400MHz) 5: 1.27 (t, 3H), 2.38 (s,

3H), 3.20 (s, 3H), 3.74 (m, 4H), 3.95 (s, 3H), 4.10 {t,
2H), 4.80 (m, 2H}), 6.00 (m, 1H), 6.98 (m, 1H), 8.18
(m, 1H), 8.25 (m, 1H).

MS APCI+ mfz 450 [MH]'

/N\CHS

251 rcHB "H NMR (CD,0D, 400MHz) 5 1.25 (t, 6H), 2.40 (s,
3H), 3.75 (m, 6H), 3.95 (s, 3H), 4.10 (t, 2H), 4.82 (m,
AN CH,
2H), 6.00 (m, 1H), 6.95 (m, 1H), 8.18 (m, 1H), 8.30




-198-

1H), 8.28 (m, 1H), 8.61 (d, 1H), 9.83 (s, 1H). MS APCI+ m/z 401

[MI] 29 /'Z\:=<? -CH(CH3)2 1H NMR (CD,0D, 400MHz) 6:1.20 (t, 3H),
1.28 (d, 6H), 3.10 (s, 3H), 3.67 (q, 2!-i), 3.98 (t, 2H), 4.85 (M, 2H), 5.04 (m,
1H), 5.48 (s, 2H), 8.31 (m, 1H), 8.42.{gy-1H), 9.48 (m, 1H). MS APCI+ m/z
401 [MHr 30 "10 -(CH2)2CH3 11-INMR (CD,0D, 400MHz) 8: 1.00 (t, 3H),

116 (t, 3H), 1.32 (M(AHH)47 (m, 4H), 1.74 (m, 3H), 1.88 (M, 2H), 2.14
490 (. 20 M5 E9] : 58&% St 698 i 2“&528?1“1 NMR (CDCT3,
25%HJIVI2H];%%F(PFI]U ;lt_)g;[ . ]
d1 rﬁH)l4$MS(Esa+W3@IB(UVJI\2M) 3.95 (s, 3H), 4.08 (t,
CH, | 2H)4.80 (m, 2H), 5.10 (m, 1H), 6.00 (m, 1H), 6.95
(m, 1H), 8.18 (m, 1H), 8.20 (m, 1H).
MS APCl+ m/z 464 [MHT
H,C
253" [~ -CMs [ HNMR (DMSO-d, +TFAd, 400MHz) : 1.12 (t, 3H)
k 2.46 (s, 3H), 2.37-2.50 (m, 2H), 3.20 (s, 3H), 3.60 (1,
CHy | oh), 3.65 (m, 2H), 3.89-3.91 (m, 5H), 5.00 {t, 2H),
7.19 (d, 1H), 8.10 (s, 1H), 8.25 (d, 1H).
| MS APCIl+ m/z 482 [MHT
254 s "H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.20 (d, 6H),
/k 2.45 (s, 3H), 2.37-2.50 (m, 2H), 3.04 (s, 3H), 3.60 (¢,
H,C™ "CHy 1 ony, 3.80-3.91 (m, 5H), 4.70-4.78 (m, 1H), 4.99 (i,
2H), 7.18 (d, 1H), 8.08 (s, 1H), 8.25 (d, 1H).
MS APCI+ miz 496 [MH]'
255 [~ cH, "H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.21 (t, 6H),
I\ 2.35-2.50 (m, 5H), 3.60 (t, 2H), 3.65 (g, 4H), 3.90 (s,
CH, 3H), 4.99 (t, 2H), 7.19 (d, 1H), 8.10 (s, 1H), 8.25 (d,
1H).
MS APCH+ miz 496 [MH]'




32 -CH(CH3)2 1H NMR (CD,0D, 400MHz) 6:1.19 (t, 3H), 1.31 (d, 6H),
1.96 (m, 2H), 2.22 (m, 2H), 2.52 (m, 2H), 3.12 (s, 3H), 3.57 (g, 2H), 3.90
(m, 2H), 4.65 (M, 1H), 4.76 (m, 2H), 5.03 (M, 1H). MS ES- m/z 375 [MHf )
33)11 -CH3 1H NMR (CD,0D, 400M#89-8: 1.19 (t, 3H), 1.92 (m, 2H),

2 22 (m, 2H), 2.52 (m, 2H) 332 (s 6H) 3.57 (g, 2H), 3 90 (m, 2H), 4.69

(M, 1H), 4.76 (f, 2H).MS

0

]
H,C

-256

ANEE

CH,

"H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.12 (t, 3H),
1.67-1.80 (m, 2H), 2.40 (s, 3H), 3.20 (s, 3H), 3.45 (,
2H), 3.65 (q, 2H), 3.87 (t, 2H), 3.90 (s, 3H), 4.23-
4.38 (m, 2H), 4.98 (t, 2H), 7.18 (d, 1H), 8.10 (s, 1H),
8.25 (d, 1H).

MS APCH m/fz 446 [MH]'

257

s

H,C” “CH,

"H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.20 (d, 6H),
1.69-1.78 (m, 2H), 2.45 (s, 3H), 3.00 (s, 3H), 3.45 (4,
2H), 3.86 (t, 2H), 3.90 (s, 3H), 4.23-4.38 (m, 2H),
4.98 (t, 2H), 4.69-4.76 (m, 1H), 7.18 (d, 1H), 8.08 (s,
1H), 8.24 (d, TH).

MS APCI+ m/z 460 [MH]'

258

\N/\CH3

CH,

"H NMR (DMSO-d, +TFAd, 400MHz) 5 1.20 (i, 6H),
1.68-1.80 (m, 2H), 2.45 (s, 3H), 3.45 (t, 2H), 3.65 (q,
4H), 3.87 (t, 2H), 3.90 (s, 3H), 4.24-4.39 (m, 2H),
4.97 (t, 2H), 7.18 (d, 1H), 8.04 (s, 1H), 8.25 (d, 1H).
MS APCI+ miz 460 [MH]'

Methyl 1-( 2-ethoxyethvi)-7—{(4—methylpvridin-—2~vt}amino]~5~;3yrr0!idin-1 Y1 H-

Preparation 259

pyrazolof4,3-dipytimidine-3-carboxylate




10

ES- m/z 347 [M-Hr -199- 34 A -CH(CHS3)2 1H NMR (CD,OD, 400MHz)
8:0.80 (m, 2H), 0.98 (m, 2H), 1.17 (t, 3H), 1.31 (d, 6H), 3.07 (m, 1H), 3.15
(s, 3H), 3.52 (q, 2H), 3.86,(m, 2H), 4.70(m, 2H), 5.10 (m, 1H). MS ES- m/z
361 [NA-Fir 35 A-CH, 111 NMR (CkygD, 400MHz) 8: 0.80 (m, 2H), 0.98
(q, 2H), 1.17 (t, 3H), 3.09 (m, 1H), 3.35 (s, 6H), 3.52 (q, 2H), 3.86 (m, 2H),
4.71 (m, 2H). MS ES'- m/z 333 ow Hr 36 CI—(§+3CH(C1-13)2 111 NMR
(CD,0D, 400MHz) 8: 1.13 a, 3H), 1.29 (m, 6H), 2.75 (q, 2H), 3.13 (s, 3H),
3.60 (g, 2H), 3.96 (t, 2H), 4/88_@” 2H), 5. 1H), 7.08 (d, 1H), 8.16 (s,
1H), 8.21 (d, 1H). MS ESeom/z 426°[M-HI B7 N ¢H3 -CH, 11-I NMR
(CD,0OD, 400MHz) 86: 1.1Y (t, 3H), 1. , 72.75 (q, 2H), 3.30 (s, 6H),
3.58 (g, 2H), 3.95 (t, 2H), 4.88Ym, 2 7.08%, 1H), 8.19 (s, 1H), 8.20 (d,
1H). MS ES- m/z 398 [M-HI" /N XN

H,C

The title compound was obtained as a yellow oil, from the chloride from preparation
72 and pyrrolidine, following a similar procedure to that described in preparation
245-249, except 5 eq N-ethyldiisopropylamine was added to the reaction, and the
product was purified by column chromatography using an Isolute® silica gel
cartﬁdge and dichloromethane:methanol:0.88 ammonia (100:0:0 to 95:5:0.5) as
eluant.

'H NMR (CD,0D, 400MHz) &: 1.05 (t, 3H), 2.02 (m, 4H), 2.40 (s, 3H), 3.60 (q, 2H),
3.65 (m, 4H), 3.90 (m, 5H), 4.80 (t, 2H), 6.95 (d, 1H), 8.18 (d, 1H), 8.50 (s, 1H).

MS APCI+ m/z 426 [MH]"

Preparation 260

Methyl 5-{isopropyi(methyllaminol-1-{(2S}-2-methoxypropyl]-7-[{4-methyipvridin-2-

yhaminol-1H-pyrazolol4,3-dipyrimidine-3-carboxylate

CH,
—

H,G |
e }\\ HN N
3~™0

0 ~—CH
P He ’
H,yC

15 A mixture of the chloride from preparation 221 (110mg, 0.28mmol), N-

ethyldiisopropylamine (0.25mL, 1.40mmol), N-methylisopropylamine (0.15mL.,
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38 CH3N'N/ - CH,CH, 111 NMR (CD,0D, 400MHz) 8: 1.17 (t, 3H), 1.28
(t, 3H), 2.54 (s, 3H), 3.27 (s, 3H), 3.62 (q, 2H), 3.76 (g, 2H), 3.97 (t, 2H),
4.88 (t, 2H), 7.03 (d, 1H), 7.80 (t, 1H), 8.02 (d, 1H). MS ES+ m/z 400
[M1-]+ 39 CH3 N V' -CH, 11-1 NMR{§R,0D, 400MHz) 8: 1.16 (t, 3H),
2.54 (s, 3H), 3.29 (s, 6H), 3.60 (g, 2H), 3.95 (t, 2H), 4.89 (t, 2H), 7.02 (d,

1.40Hhof) 8 &HétFé)e@r@%&%%HbM%@ﬁae 199mg M2 BRGMT IR 11 hNMR-

(CD,OD, 400MHz) 8: 1.10(t,
pyrrolidinone (1mL) was heated in a Reactivial® at 120°C for 18 hours. The cooled

mixture was concentrated under reduced pressure and the residue partitioned
between dichloromethane (50mL} and water (50mL) and the layers separated. The
aqueous phase was extracted with additional dichloromethane (50mL), and the
combined organic solutions washed with water (100mL.) dried over magnesium
sulphate and evaporated under reduced pressure. The crude product was purified
by column chromatography using an Isolute® silica gel cartridge using
dichloromethane as eluant to provide the title compound as a yellow oil, 43mg.
'H NMR (CD,0D, 400MHz) 8: 1.21 (m, 6H), 1.28 (d, 3H), 2.39 (s, 3H), 3.03 (s, 3H),
3.40 (s, 3H), 3.98 (m, 4H), 4.50-4.70 (m, 2H), 5.17 (m, 1H), 6.92 (d, 1H), 8.18 (m,
2H).
MS APCl+ miz 428 [MH]"
Preparation 261
5-Chloro~_7~{(4—methvipyridiné«vl)amino]-N—(me‘tthsuIfonyl)~1-[2-(2,2,2-
trifluoroethoxy)ethyl}-1 H—»pvrazolom,é—d]pyrimidine~3~carboxamide

A mixture of the acid from preparation 233 {300mg, 0.70mmol),

‘methanesulphonamide (87mg, 0.91mmol}, 1-«3-dimethylaminopropy!)-3-

ethylcarbodiimide hydrochloride (175mg, 0.91mmol) and 4-dimethylamino pyridine
(102mg, 0.91mmol) in N,N-dimethylformamide (3mL) was stirred at room

temperature for 18 hours. Tlc analysis showed starting material remaining, so
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H3 3H), 1.31 (t, 3H), 2,29 (s, 3H), 2.39 (s, 40 N -CH2CH, 3H), 3.27 (s,
3H), 3.60 (q, 2H), 3.77 (q, ./ H3 2H), 3.96 (t, 2H), 4.88 (t, 2H), 8.04 (s,
1H), 8.10 (s, 1H). MS ES+ m/z 414  [M1-1]+

-188-

additional methanesulphonamide (43mg, 0.45mmol), 1-(3-dimethylaminopropyt)-3-
ethylcarbodiimide hydrochloride (87mg, 0.45mmol) and 4-dimethylamino pyridine
(51mg, 0.45mmol) were added and the mixture stirred for a further 4 hours. The
mixture was partitioned between dichloromethane (50mL) and water (50mL) and the
layers separated. The organic solution was washed with TN hydrochloric acid (5mL)
and water (3x50ml.) then dried over sodium sulphate and evaporated under reduced
pressure, to give the title compound, 100mg.

'H NMR (CD,0D, 400MHz) 8: 2.42 (s, 3H), 3.39 (s, 3H), 4.02 (q, 2H), 4.17 (t, 2H),
5.07 (t, 2H), 6.99 (d; 1H), 7.81 (s, 1H), 8.18 (d, 1H).

MS ES- m/z 506 [M-HJ

Example 1 :
Methy! 1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylaming)-7-(4-methvipyridin-2-

vlamino}-1H-pyrazolof4,3-d| pvrimidine—S—parboxviate

The chloro compound of preparation 72 (130mg, 0.33mmol) was dissolved in
dimethyl sulphoxide (1mL) and the solution treated with tetraethylammonium fluoride
(50mg, 0.33mmol) and N-methylisopropylamine (104uL., 1.0mmol). The reaction
mixture was stirred in a ReactiVial™ at 120°C for 18 hours before being allowed to
cool and concentrated in vacuo. The residue Was partitioned between ethy! acetate
(SOmL) and water (50mL) and the organic phase dried over magnesium sulphate
and concentrated in vacué. The residue was purified by column chromatography on .
silica gel éiuting.with dichloromethane:methanol 100:0 to 9“}:3 to yield the tifle |
product.
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11-INMR (CD,0D, 400MHz) 8: 1.10 (t, N H3 311), 2.29 (s, 3H), 2.39 (s,
3H), 3.30 (s, 41/ -CH, 3H), 3,31 (s, 3H), 3.58 (q, 2H), 3.94 (g, H3 2H),
4.85 (t, 2H), 8.03 (s, 1H), 8.06 (s, 1H). MS ES+ m/z 400 [MN.
Examples 14 and 24-31 were perform88-without N-ethyldiisopropylamine
Examples 38-41 were performed using caesium fluoride instead of

"H NUR (TS p IR &: B Xeliv{plGHI, (s thebliniRed6f (e Bahtin 1 (s 3H),
3.6 |5 ANERA AT 2SS A (AT SRR A I .18

 (m, 1H), 8.37 (d, 1H). MS APCI+ m/z 428 [MH]'

Example 2
Methyl 1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methvipyridin-2-ylamino)-

1H-pyrazolof4,3-dlpyrimidine-3-carboxylate
N==
AN
H
N
N CH

H,C

The chloro compound of preparation 72 (130mg, 0.33mmol) was dissoclved in
dimethyl sulphoxide {1mL) and the solution treated with tetraethylammonium fiuoride
(50mg, O.33mmc\)I) and N-methylethylamine (86uL, 1.0mmol). The reaction mixture
was heated to 110°C in a ReactiVial™ for 18 hours and then allowed to cool to room
temperature. The reaction mixture was partitioned between dichloromethane (50mL.)
and water (50mL.} and the organic phase washed with water (2x30mL.), dried over
magnesium sulphate and concentrated jn vacuo. The residue was purified by
column chromatography on silica gel eluting with dichloromethane:methanol 100:0 to
90:10 to yield the title product.

‘H NMR (CD,0D, 400MHz) &: 1.10 &, 3H), 1.25 (m, 3H), 2.40 (s, 3H), 3.25 (s, 3H),
3.60 {q, 2H), 3.78 (q, 2H), 3.86 (m, 5H), 4.80 (t, 2H), 6.93 (d, 1H), 8.15 (d, 1H), 8.32
(s, 1H). MS APCIl+ m/z 414 [MH]'

The foilowang compounds of the generai formula shown below, were prepared by a

method similar to that described for example 2 using the appropriate HNR’R* amine.
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Examples 42 to 48 R4 The monochloro compound of preparation 144
(99mg, 0.27mmol) was dissolved in dimethyl sulphoxide (3mL) and the
solution treated with the appropriate HNR3R4 10 amine (1.08mmol). The
reaction mixture was heated to 120C;tgy.18 hours before being allowed to
cool to room temperature. The reaction mixture was diluted with
dichloromethane and washed with water, brlnel\g and citric acid. The
dichloromethane pﬂaée’Wa@ over magnesium
concentrated in vacﬂa The re5|du was p\l ieghby golumn

:15\. he crude gt%lﬁiuct was
d proguct. Ex -NR3R4 Data 42

\16 (t,3H), 1.30 (m, 1H), 1.48

dichloromethane:methanol 100:
triturated with ether to give the
-N(CH3)2 1H NMR (CD30D;
(m, 4H), 1.72(m, 1H),14. @é (m,®H), 2.15(m, HH),73.30 (s, 6H), 3.58 (q,

2H), 3.89 (t, 2H), 4.20 (3m 1H), 4.70 (t, 2HRMS ES+ m/z 375 [MEI]4 43
NN-CH3 L CH3 111 NMR (CD30D, 400MHz) 8:1.16 (t, 3H), 1.29 (t, 4H),

No4BMR RH), 1.73 (m, 1@@1@. 86 (m 2H), 214 (m 2H) 327 (s 3H), 3.58

1S-ES+ rnl-p

(o DEN.2.77 (o 2. 2.00.(+ A.-1.Q0m bl {1
LY FAE SN B L PR =1y | |vru

384 [MFIr 44 5) 111 NM% i '%D%Qwﬂ%’@”i—)l%& G, $Hh (i B1(h,
1.48dm, 4H), 1.73.(m, [1i)y v
o Z&%M4 Sn 2R, th, 2.0 %’5@"2?3}&:@61 VIR

3-NHCHZ2CH3 1. NMR|((op 3, aﬁtﬁ\iﬁz?@)&%?"(t(w-@%&ﬁ& (JIIH)2H)48

(2n:| ,4 :)2’3 (m, 1H’),1:¥(1?§§?(I-T¥f’ ?ﬂ@é@% 3@@)[%3@%7(@%) %&OA‘?CH

4
7 A

miz 455 [MH]"
"H NMR (CD,0D, 400MHz) &: 1.08 (t, 3H), 1.84 (d,
. 1H), 1.96 (d, 1H), 2.40 (s, 3H), 3.08 (m, 2H), 3.60 (m,

3H), 3.73 (m, 1H), 3.85 (m, 1H), 3.92 (m, 5H), 4.82

(m, 2H), 4.97 (m, 1H), 6.95 (d, 1H), 8.16 (d, 1H), 8.30
(m, 1H). MS APCH+ m/z 453 [MH]'

5 | -N(CH,),

"H NMR (CD,0D, 400MHz) 5: 1.10 (¢, 3H), 2.38 (s,

2H), 6.93 (d, 1H), 8.15 (d, 1H), 8.34 (s, 1H). MS
APCl+ m/z 400 [MH]'

Example 4 was prepared using terf-butyl (13,45)-2,5-diaza-

bicyclo[2.2.1]heptane-2-carboxylate (Aldrich Chem.) as the HNR’R* amine.

Prior to being purified by column chromatography; the crude product was
dissolved in dichloromethane (56mL) and the solution treated with
trifluoroacetic acid (6ml.) at room temperature for 4 hours. The reaction

mixture was concentrated in vacuo and the residue pariitioned between

3H), 3.24 (s, 6H), 3.40 (g, 2H), 3.83 (m, 5H), 4.77 (m,

dichloromethane (50ml.} and saturated sodium hydrogencarbonate solution

(50ml.). The organic phase was separated, dried over magnesium sulphate

and concentrated in vacuo.
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46 N "CH3 Ni H3C--J? H3 11 NMR (CD30D, 400MHz) 8:1.16 (t, 3H), 1.30
(d, 7H), 1.48 (m, 4H), 1.72 (m, 1H), 1.87 (m, 2H), 2.14 (m, 2H), 3.12 (s,
3H), 3.58 (g, 2H), 3.90 (t, 2H), 4.16 (m, 1H), 4.70 (t, 2H), 4.95 (m, 1H). MS
ES+ m/z 403 [MH] 47 -N(CH2CH3)2.4¢L NMR (CD,OD, 400MHz) 8: 1.16
(t, 3H), 1.32 (t, 7H), 1.48 (m, 4H), 1.72 (m, 1H), 1.86 (m, 2H), 2.13 (m,
2H), 3.58 (q, 2H), 3.72 (q, 4H), 3.884mBRA)64-17 (M, 1H), 4.71 (¢, 2H). MS
ESt rin/z 403 MNJ* 48 \NHC1-13 TH NMR (C 8:1.15 (t,

athyl e (Diisopros methiowiidin-2-
3.

05 (s, H_)yi%aﬁﬁriez-%ng%r%%@g@iy@éﬁﬁﬁné@%—sﬂ%&x@aﬁé (m, 2H).
MS ES+ miz mFEIrExamples 0] , e
appropriate monochloro precursor (0.266mmaol) etraethylammonium
fluoride (39.6mg, 0 @ﬁprﬁtm werg dissolN4d in dimgphyl sulphoxide
(1.0mL) and the 5 solution treated Wvith N-&thyIoh] opylamine (2301.1,
1.33mmol) and a solution of thgapprqpridte HNR3R4 ‘@pine (1.33mmol)
in dimethyl sulphoxide (5004). ctic}nrmixture was placed in a

sealed vessel and shaken at 35@rpmhat gﬁfor hours. The reaction

mixture was diluted with dj@n otomethdie ahd washed with 1M citric acid
solution and water. THé,8ichlorgmethane phase w fthen dried over 10
magnesium sulphate and concentrated irtigftua The résidue was purified
by column chromatography on silica gel eluting with

ThedibligrarasthadedrelipaeptEd®o 83 4800mg.yieid thenabsires giiddddo a solution

o}"ﬂ%@@%ﬁ%ﬁ‘é& AR ARG 2 IR0, FSBpropyImethylmine (260uL,

2.55mmol) and caesium fluoride (77mg, 0.51mmol) in dimethyl sulphoxide (1ml.)

and the reaction mixture heated fo 120°C in a ReactiVial™ for 18 hours. The

reaction mixture was concentrated in vacuo and the residue taken up in 1M citric

acid solution (5mlL) and extracted with dichloromethane (3x25mL). The organics

were combined, dried over magnesium sulphate and concentrated in vacuo to yield

the title product.

"H NMR (CDC,, 400MHz) &: 1.16 (t, 3H), 1.24 (d, 6H), 2.37 (s, 3H), 3.11 (s, 3H),
3.62 (q, 2H), 3.98 (t, 2H), 4.01 (s, 3H), 4.77 (m, 2H), 5.15 (m, 1H), 6.82 (d, 1H), 8.18
(d, 1H); 8.26 (s, 1H), 9.76 (s, 1H).

Example 7

Ethyl 1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yvlamino)-1H-

pyrazolo[4,3-d|pyrimidine-3-carboxylate

N==
AN
H
CH
N 3

N’N
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N\/F13 HO Ex -NR3124 Data -203- 49 't. 1\1--iv N. CH3 111 NMR
(CD30D, 400MHz) 5: 0.40 (g, 2H), 0.60 (g, 2H), 1.00 (t, 3H), 1.14 (t, 3H),
1.23 (m, 1H), 1.78 (g, 2H), 2.47 (g, 2H), 3.60 (M, 4H), 3.69 (m, 2H), 3.96
(t, 2H), 4.88 (m, 2H), 7.03 (d, 1H), 8:48®(m, 2H).MS ES+ m/z 454 [MH]4
50 .""N".CR, N- (L.CH3 CH3

The ethyl ester of preparation 175 {100mg, 0.25mmol) was dissolved in dimethyl

sulphoxide (1mL) and the solution treated with N-methyl-ethylamine (78uL,
0.75mmol} and tetraethylammonium fluoride (37mg, 0.256mmol). The reaction
mixture was then heated to 120°C in a ReactiVial™ for 18 hours before being
allowed to cool. The reaction mixture was concentrated in vacuo, the residue
partitioned between ethyl acetate (50mL.) and water (50mL) and the organic phase -
dried over magnesium sulphate and concentrated in vacuo. The residue was purified
by column chromatograbhy on silica gel eluting with dichloromethane:acetonitrile
100:0 to 80:10. The crude product was partitioned between dichloromethane (30mL)
and saturated sodium hydrogencarbonate solution (10mL). The organic phase was
separated, 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 95:5:0.5 to yield the title product.

1.i-l-Ni\/l.R (CDCI,, 400MHz) 5: 1.14 (1, 3H), 1.24 (t, 3H), 1.46 (t, 3H), 2.39 (s, 3H), 3.25
(s, 3H), 3.62 (q, 2H), 3.80 (g, 2H), 3.95 (1, 2H), 4.52 (g, 2H), 4.78 (t, 2H), 6.82 (d,
1H), 8.20 (d, 1H), 8.30 (s, 1H), 9.75 (m, 1H). MS APCI+ m/z 428 [MH]'

The following compounds, of the general formula shown below, were prepared by a

method similar to that described for example 7 using the appropriate HNR’R* amine.

[No. TNRR? Data
8 \N/\F,CHS 'H NMR (CDCI,, 400MHz) : 1.12 (t, 3H), 1.14 (d,
|\/NH 3H), 1.42 (t, 3H), 2.40 (s, 3H), 2.66 (m, 1H), 2.84
(m, 2H), 3.04 (m, 2H), 3.62 (q, 2H), 3.94 (t, 2H),
| 4.43.(q, 2H), 4.64 (m, 2H), 4.80 (t, 2H), 6.96 (d,
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15

111 NMR (CD OD, 400MHz) 8:0.93 (t, 3H), 1.14 (t, 3H), 1.29 (d, 3H), 1.69
(m, 2H), 2.46 (s, 3H), 3.11 (s, 3H), 3.33 (m, 1H), 3.61 (m, 2H), 3.95 (t,
2H), 4.88 (m, 2H), 7.04 (d, 1H), 8.15 (s, 1H), 8.17 (d, 1H). MS ES+ m/z
428 [MH] 51 ,,CH3 N 6 11-INMR (CB8¥B, 400MHz) 8: 1.12 (t, 3H), 1.81
(m, 2H), 2.35 (m, 4H), 2.48 (s, 3H). 3.24 (s, 3H), 3.33 (m, 1H), 3.59 (m,
2H), 3.95 (t, 2H), 4.8 (m, 2&5*)78)44c{m1,|2)~m M&nﬁ\%& M& 269 [Mfzi]

11 INMR OMHZz)-3:1

S “I o T 247 (o, A 5T SR CCIOt - AGGIRLZA S Tt B 0 (m
3.95 ?: (m, 2H), 7e%)(d. 481}t B3, 5, &fgs B, @.0515 ME)ES 55

m/z 444 [MH]*53 CH 3 1H NMR cosoo 400MHZ) 6:1.12 (t, 3R), 1.38 (d,
3HJ, 1.8R{m, 1H), 2.23 (m| &H £1)48-84 Br2D.6b 5 (@HBH, 4096 {m-BH),

Eg ? S]/zz 2)2’64['&?4?2211.:?N CH3 1??*&1@ 7%% @ %&%@zﬁa N‘?ﬁ

3H), 1.35 (d, 6H), 2.54 (s, BAR G55 442 )MEYS (t, 2H), 4.18 (m, 1H),
'FM\Eﬁ%ngTéﬁl = 158 GoRgUnd Was 18ofated withoUt purffication by column

chromatography

Example 10
2-{Dimethylamino)ethy! o-dimethylamino-1-(2-ethoxyethyl)-7-(4-methvipyridin-2-

ylamino)-1H-pyrazolof4,3-dlpyrimidine-3-carboxylate

/\/

H,C—N
\
CH,

The title compound was prepared by a method similar to that described for example
7, using the ester of preparation 176 and a 2M solution of dimethylamine in
methanol. :
'H NMR (CD,0D, 400MHz) 5: 1.10 (t, 3H), 2.38 (s, 6H), 2.40 (s, 3H), 2.84 {t, 2H),
3.26 (s, 6H), 3.60 (q, 2H), 3.94 (t, 2H), 4.52 (t, 2H), 4.80 (m, 2H), 6.94 (d, 1H), 8.15
(d, 1H), 8.34 (s, 1H). MS APCI+ myz 457 [MH]'

)

Examples 11 to 41

The appropriate monochloro precursor (1eq) was dissolved in dimethyl sulphoxide
(1-2mLmmol”) and the solution treated with the appropriate HNRR® amine (3eq) and
N-ethyldiisopropylamine (3eq). The reaction mixture was then stirred at 120°C for 18

hours, allowed to cool to room temperature and concentrated in vacuo. The residue

was dissolved in dichloromethane and the organic phase washed with citric acid



1H NMR (CD30D, 400MHz) 8: 1.00 (t, 3H), 1.10 (t, 3H), 1.30 (t, 3H), 1.67
(m, 2H), 2.53 (s, 3H), 3.54 (m, 2H), 3.98 (m, 3H), 5.02 (t, 2H), 7.17 (d,
1H), 8.10 (s, 1H), 8.13 (d, 1H). MS ES+ m/z 414 [ME] -204- 56 N NH iv--
CH3 CH3 11-1 NMR (CD,0D, 400MHg)8: 1.00 (t, 3H), 1.10 (t, 3H), 1.30
(t, 3H), 1.67 (m, 2H), 2.53 (s, 3H), 3.54 (m, 2H), 3.98 (m, 3H), 5.02 (t, 2H),
soluffoh/(£bra). &idd tueke@dssidml sDiMA & ardeiarbbhifdtid iA2&I6. The

"N'N1/N\CH3 pi--R3 R4 ~ Ex -NR3R4 N ‘
crude product was purified by column chromatography on silica gel eluting with

dichloromethane:methanol 100:0 to 94:6 to yield the desired product .

Monochiloro precursors from preparations 135, 136, 137, 140, 141, 142, 143, 144,
146, 147, 148, 149, 170 and 171were used.

HO

Fx |-NR°R Data

“H NMR (CD,0D, 400MHz) 5: 1.18 (t, 3H), 1.35 (t.
6H), 2.45 (s, 3H), 3.60 (m, 2H), 3.78 (m, 4H), 3.98 (m,
2H), 4.90 (m, 2H), 7.05 (m, 1H), 8.10 (m, 2H). MS
APCI- miz 412 [M-HT

11 | -N(CH,CH,),

‘\N 'H NMR (CD,0D, 400MHz) 8: 1.10 (t, 3H), 2.20 (m,
Q 2H), 2.50 (s, 3H), 3.40 (s, 3H), 3.58 (m, 2H), 3.80 (m,
: 4H), 3.98 (1, 2H), 4.18 (s, 1H), 4.90 (s, 2H), 7.05 (m,
1H), 8.18 (m, 2H). MS APCI- m/z 440 [M-HJ

112

*H NMR (CD,OD, 400MHz) &: 1.10 (t, 3H), 2.20 (m,
N | 2H), 2.50 (s, 3H), 3.40 (s, 3H), 3.58 (m, 2H), 3.80 (m,

13 Q 4H), 3.98 (t, 2H), 4.18 (s, 1H), 4.90 (s, 2H), 7.05 (m,

O~cpy, | 1H):8.05 (m, 2H), 8.15 (d, 1H). MS APCl-miz 440

[M-HT -

*H NMR (DMSO-D,, 400MHz) : 1.00 (t, 3H), 2.40 (s,
3H), 3.18 (s, 6H), 3.50 (m, 2H), 3.85 (t, 2H), 4.90 (m,
2H), 7.10 (m, 1H), 8.10 (m, 1H), 8.25 (m, 1H). MS
APCI- miz 384 [M-HJ

14 | -N(CH,),




R6 Data 57 -N(CH3)2 0...~-—-...., CH2 1H NMR (CD,0OD, 400MHz) 8:
1.47 (m, 4H), 2.30 (m, 1H), 2.50 (s, 3H), 3.28 (s, 6H), 3.36 (M, 2H), 3.90
(m, 2H), 4.70 (d, 2H), 7.08 (d, 1H), 7.80 (s, 1H), 8.10 (d, 1H). MS APCI+
m/z 412 [MHI 58 N N"CH3 LCH3 0 G¢%4-f 2 1H NMR (CD30D, 400MHz)
8 (t. 3H), 1.44 (m, 4H), 2.30 (m, 1H), 2.48 (s, 3H). 3.24 (s, 3H), 3.34

8.1

(m, 2H), 3.73 (g, 2H), 3.9d MRHRMSO-@,, 2400 Mid7) @, L8, [T, $H)s1.05 (1,

SORAGHLHD- MS AL MRS BN Z3NCIDZ 198, S %805

1H),

15 3.60 (m, 4H), 3.83 (t, 2H), 4.74 (t, 2H), 6.93 (d, 1H),
CH, 8.05 (m, 1H), 8.19 (d, 1H), 9.73 (m, 1H). MS APCH+
miz 414 [MH] |
« on "H NMR (DMSO-D,, 400MHz) 5: 0.82 (d, 6H), 1.04 (t,
NTT® 3H), 2.06 (m, 1H), 2.38 (s, 3H), 3.14 (s, 3H), 3.45 (m,
16 %/CHa 2H), 3.57 (m, 2H), 3.85 (m, 2H), 4.73 (m, 2H), 6.92
CH, (m, 1H), 8.06 (m, 1H), 8.20 (m, 1H), 9.70 (m, 1H).
MS APCl+ mifz 428 [MH]'
= "H NMR (CD,0D, 400MHz) &: 1.12 (t, 3H), 2.45 (s,
3H), 3.36 (s, 3H), 3.41 (s, 3H), 3.58 (m, 2H), 3.74 (m,
17 \\ 2H), 3.88 (m, 2H), 3.97 (m, 2H), 4.88 (m, 2H), 7.05
O\CH3 {m, 1H), 8.09 (m, 1H), 8.16 (m, 1H). MS APCI- m/z
428 [M-HJ |
N N,CH3 'H NMR (DMSO-D,, 400MHz) 8: 1.04 (t, 3H), 1.15-
1.85 (m, 8H), 2.32 (s, 3H), 3.00 (s, 3H), 3.52 (g, 2H),
18 d 3.84 (t, 2H), 4.75 (t, 2H), 5.13 (s, 1H), 6.92 (d, 1H),
8.11 (m, 1H), 8.18 (d, 1H), 9.72 (m, 1H). MS APCI+
m/z 440 [MH]'
[Ex | NER U Data
‘ H NM :
T
{19 By ~«(CH,),0(CH,),CH, R e
H,C” CH, 2.37 (s, 3H), 3.02 (s, 3H), 3.56 (m,
2H), 3.95 (m, 2H), 4.80 (m, 2H),




1FI NMR (DMSO-D6, 400MHz) 8: 1.20 (iii, 1H), 1.50 (m, 3H), 1.74 (m,
1H), 1.82 (m, 1H), 2.35 (s, 3H), 3.14 (s, 6H), 3.46 (m, 1H), 3.84 (m, 1H),

4.06 (M, 1H), 4.58 (m, 1H), 4.70 (m, 1H),
(m. 1H). MS APCI+ m/z -205-

2H)

IVII 'Il_) 8 __N"‘NJ"
2.32 (s, 3H), 6

~

4171

0L CH3 ----- LCH if 2

6.92 (d, 1H), 8.08 (m, 1H), 8.19

4] 111 NMR (DMSO-D6,

Q(m, 1K) 1.47 (m _3H), 1.78 (m

5.02 (m, 1H), 6.85 (m, 1H), 8.20 (m,
1H), 8.25 (m, 1H). MS ES+ m/z
450 [MNa]

20

} \ /CH3

CH,

"(CHz)zo(CHa)cha

"H NMR (CDCl,, 400MHz) &: 0.74 (t
3H), 1.26 (t, 3H), 1.49 (m, 2H), 2.40
(s, 3H), 3.22 (s, 3H), 3.54 (m, 2H),
3.75 (m, 2H), 3.97 (m, 2H), 4.82 (m,
2H), 6.88 (d, 1H), 8.21 (d, 1H), 8.29
(m, 1H) . MS APCI+ m/z 426
[MH]

21

~(CH,),0(CH,),CH

"H NMR (CD,0D, 400MHz) 5: 0.74
(t, 3H), 1.49 (m, 2H), 2.12 (m, 4H),
2.48 (s, 3H), 3.48 (m, 2H), 3.75 (m,
4H), 3.95 (m, 2H), 4.85 (m, 2H),
7.08 (d, 1H), 8.17 (m, 1H). MS
APCI+ m/z 428 [MH]'

22

N CH,

H,C” “CH,

~(CH,),0CH,

'H NMR (DMSO-D,, 400MHz) 5:
1.24 (d, 6H), 2.37 (s, 3H), 3.00 (s,
3H), 3.80 (m, 2H), 4.77 (m, 2H),
5.00 (m, 1H), 6.90 (m, 1H), 8.04 (m,
1H), 8.20 (m, 1H), 9.80 (m, 1H).
MS APCI- miz 398 [M-HJ

23

-N (CHa)z

"(C HE)QOCHS

"H NMR (DMSO-D,, 400MHz) 5:
2.34 (s, 3H), 3.12 (s, 6H), 3.31 (s,
3H), 3.80 (m, 2H), 4.78 (m, 2H),
6.90 (d, 1H), 8.02 (m, 1H), 8.20 (d,
1H). MS APCI+ miz 372 [M-HJ'




3.12 (s, 3H), 3.42 (m, 1H), 3.68 (m, 2H), 3.84 (m, 1H), 4.07 (m, 1H),

4.58 (m, 1H), 4.68 (m, 1H), 6.95 (d, 1H), 8.05 (m, 1H), 8.20 (m, 1H).

APCI+ m/z 426 [MH]

MS

11-1 NMR (CD30D, 400MHz) 8: 1.06 (m, 6H),
2.42 (s, 3H), 3.27 (s, 6H), 61 -N(CH3J8T{CH2)20CH(CH3)2 3.67 (m, 1H),

3.94.{t,-2H),-4.82 (m2H), 7.07 (d 1H), 8 17 (m 2H)
\ HSC’/\O/\| H_g!
o
HO \ N/‘(/N"Rs
H,C
Ex R R’ Data
" "H NMR (DMSO-D,, 400MHz) 5: 1.06 (t,
NN CHs 3H), 2.24 (s, 3H), 3.13 (s, 6H), 3.51 (m,
24 | P -CH, 2H), 3.83 (m, 2H), 4.72 (m, 2H), 7.63 (m,
1H), 8.16 (m, 2H), 9.65 (m, 1H). MS
ES- m/z 384 [M-HJ
‘H NMR (DMSO0-D,, 400MHz) §: 1.10 (1,
3H), 1.18 (d, 6H), 2.26 (s, 3H), 2.98 (s,
NS s 3H), 3.58 (q, 2H), 3.90 (m, 2H), 4.77 (m,
25 [ -CH(CH,), |
P 2H), 4.99 (m, 1H), 7.62 (m, 1H), 8.10 (m,
1H), 8.19 (m, 1H). MS APCI- m/z 412
[M-HT
'H NMR (CD,0D, 400MHz) &: 1.11 {t,
s 3H), 1.30 (d, 6H), 2.40 (s, 3H), 2.49 (s,
26 NI = -CH(CH,), |3H), 3.10 (s, 3H), 3.55 (m, 2H), 3.93 (m,
= CH, 2H), 4.90 (m, 2H), 6.90 (m, 1H), 7.87 (m,
1H). MS ES- m/z 426 [M-H] -
'H NMR (CD,0D, 400MHz) 5: 1.08 (t,
¢ 3H), 2.41 (s, 3H), 2.53 (s, 3H), 3.30 (s,
| 27 N[ = ~CH, 6H), 3.55 (m, 2H), 3.94 (m, 2H), 4.91 (m,
V CH, 2H), 6.91 (m, 1H), 7.82 (m, 1H), . MS
ES+ miz 400 [MH]"
- 'H NMR (CD,OD, 400MHz) &: 1.22 t,
28 /u -CH(CH,), | 3H), 1.26 (d, 6H), 3.10 (s, 3H), 3.67 (q,
2H), 3.97 (t, 2H), 4.80 (t, 2H), 5.11 (m,




MS APCI+ m/z 400 [MN+ 1H NMR (CD30D, 400MHz) 6:1.08 62 'N "CH,
N- L -(CH2)20CH(CH3)2 (d, 6H), 1.27 (t, 3H), 2.43 (s, 3H), 3.28 (s, 3H),
3.65 (M, 1H), 3.80 (g, CH3 2H), 3.95 (t, 2H), 4.85 (m, 2H), 7.06 (d, 1H),

8.20 (M, 2H). MS  APCl+ m/z 414 i

y 1H NM R (DMSO-D6,

400MHz)-8:

TH), 8.28 (m, 1H), 8.61 (d, 1H), 9.83 (s,
1H). MS APCI+ miz 401 [MH]'

29

-CH(CH,),

"H NMR (CD,0D, 400MHz) 5: 1.20 (t,
3H), 1.28 (d, 6H), 3.10 (s, 3H), 3.67 (g,
2H), 3.98 (t, 2H), 4.85 (m, 2H), 5.04 (m,
1H), 5.48 (s, 2H), 8.31 (m, 1H), 8.42 (m,
1H), 9.48 (m, 1H). MS APCI+ m/z 401
[MH]'

30

-(CH,),CH,

"H NMR (CD,0D, 400MHz) &: 1.00 ,
3H), 1.16 (t, 3H), 1.32 (m, 1H), 1.47 (m,
4H), 1.74 (m, 3H), 1.88 (m, 2H), 2.14 (m,
2H), 3.28 (s, 3H), 3.58 (g, 2H), 3.69 (t,
2H), 3.89 (t, 2H), 4.16 (m, 1H), 4.70 (1,
2H). MS ES+ miz 405 [MH]'

31

-CH(CH,),

"H NMR (CDCI,, 400MHz) 5: 0.86 (t, 3H),
1.18 (d, 6H), 1.57 (m, 2H), 1.73 (m, 2H),
1.88 (m, 2H), 2.16 (m, 2H), 2.98 (s, 3H),
3.51 (m, 2H), 3.86 (m, 2H), 4.40 (m, 1H),

4.61 (m, 2H), 7.07 (m, 1H). MS ES+

m/z 413 [MNa]

32

-CH(CH,),

"H NMR (CD,0D, 400MHz) 5: 1.19 (t,
3H), 1.31 (d, 6H), 1.96 (m, 2H), 2.22 (m,
2H), 2.52 (m, 2H), 3.12 (s, 3H), 3.57 (q,
2H), 3.90 (m, 2H), 4.65 (m, 1H), 4.76 (m,
2H), 5.03 (m, TH). MS ES- m/z 375 [M-
HF

33

| "H NMR (CD,0OD, 400MHz) §: 1.19 (t,

3H), 1.92 (m, 2H), 2.22 (m, 2H), 2.52 (m,
2H), 3.32 (s, 6H), 3.57 (q, 2H), 3.90 (m,
2H), 4.69 (m, 1H), 4.76 (m, 2H). MS
ES- miz 347 [M-HJ




0.97 (d, 6H), 1.16 (t, 3H), 2.44 (s, 3H), 3.37 (m, 2H), 3.50 (M, 1H), 63

“NHCH2CH3 -(C1-12)20CH(CH3)2
1H), 8.08 (s, 1H), 8.22 (d, 1H). MS  APCI+ m/z 400 [MHr

3.81 (t, 2H), 4.90 (t, 2H), 7.05 (d,
111 NMR

(CD,0D, 400MHz) 8:1.28 ,-CH3 64199-

34

A

~-CH(CH,),

"H NMR (CD,0D, 400MHz) 5: 0.80 (m,
2H), 0.98 (m, 2H), 1.17 (t, 3H), 1.31 (d,
6H), 3.07 (m, 1H), 3.15 (s, 3H), 3.52 (q,
2H), 3.86 (m, 2H), 4.70 (m, 2H), 5.10 (m,
1H). MS ES- miz 361 [M-H]

35

>

-CH

'H NMR (CD,0D, 400MHz) 5: 0.80 (m,
2H), 0.98 (q, 2H), 1.17 (t, 3H), 3.09 (m,
1H), 3.35 (s, 6H), 3.52 (q, 2H), 3.86 (m,
2H), 4.71 (m, 2H). MS ES-m/z 333 [M-
HT

36

Z
\_/

-CH(CH,),

'H NMR (CD,0D, 400MHz) 5: 1.13 (¢,
3H), 1.29 (m, 6H), 2.75 (g, 2H), 3.13 (s,
3H), 3.60 (g, 2H), 3.96 (t, 2H), 4.88 (m,
2H), 5.10 (m, 1H), 7.08 (d, 1H), 8.16 (s,
1H), 8.21 (d, 1H). MS ES- m/z 426 [M-
HY ‘ ‘

37

=
N\ /

"H NMR (CD,0D, 400MHz) 85: 1.11 (t,
3H), 1.31 (t, 3H), 2.75 (q, 2H), 3.30 (s,
6H), 3.58 (q, 2H), 3.95 (t, 2H), 4.88 (m,
2H), 7.08 (d, 1H), 8.19 (s, 1H), 8.20 (d,
1H). MS ES- m/z 398 [M-HJ

38

-CH,CH,

H NMR (CD,0D, 400MHz) : 1.17 (t,
3H), 1.28 (t, 3H), 2.54 (s, 3H), 3.27 (s,
3H), 3.62 (q, 2H), 3.76 (q, 2H), 3.97 (t,
2H), 4.88 (t, 2H), 7.03 (d, 1H), 7.80 (t,
1H), 8.02 (d, 1H). MS ES+ m/z 400
[MH]

39

-CH

"H NMR (CD,0D, 400MHz) 5: 1.16 (t,
3H), 2.54 (s, 3H), 3.29 (s, 6H), 3.60 (q,
2H), 3.95 (t, 2H), 4.89 (¢, 2H), 7.02 (d,
1H), 7.80 {t, 1H), 8.02 (d, 1H). MS ES+
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-N(CH3)2 0 -L H3CtH2 (d, 3H), 2.45 (s, 3H), 3.30 (s, 6H), 3.42 (s, 3H),
3.98 (m, 1H), 4.74 (m, 3 2H), 7.03 (d, 1H), 8.08 (m, 1H), 8.18 (m, 1H).
MS APCI+ m/z 386 -206- [mH] 65 N NCH3 CH3 0 ".CH3 111 NMR
(CD30D, 400MHz) 5: 1.32 (m, 6H), 288 (s, 3H), 3.36 (s, 3H), 3.42 (s, 3H),
3.78 (. 2H), 4.00(m, 1H), 4.74 (m, 2H), 7.04 (d, 1H), 8.10 (m. 1H). 8.20
(m] 1H). MS APCI+ mjz 400 [MHr | m/z 386 [MH]'

‘H NMR (CD,0D, 400MHz) &: 1.10 (i,
3H), 1.31 (t, 3H), 2.29 (s, 3H), 2.39 (s,
40 | CHCH, 3H), 3.27 (s, 3H), 3.60 (g, 2H), 3.77 (q,
= cH, 2H), 3.96 (t, 2H), 4.88 (t, 2H), 8.04 (s,
1H), 8.10 (s, 1H). MS ES+ m/z 414
IMHY
'H NMR (CD,0D, 400MHz) 8: 1.10 (t,
e CHs 3H), 2.29 (s, 3H), 2.39 (s, 3H), 3.30 (s,
41 | -CH, 3H), 3.31 (s, 3H), 3.58 (q, 2H), 3.94 (q,
3 2H), 4.85 (i, 2H), 8.03 (s, 1H), 8.06 (s,
1H). MS ES+ m/z 400 [MH]"

s Examples 14 and 24-31 were performed without N-ethyldiisopropylamine
« Examples 38-41 were performed using caesium fluoride instead of N-
ethyldiisopropylamine
« Example 12 used the amine of preparation 4 as the HNR’R? amine
« Example 13 used the amine of preparation 3 as the HNR’R® amine
Examples 42 to 48

The monochloro compound of preparation 144 (99mg, 0.27mmol) was dissolved in -
dimethyl sulphoxide (3mL}) and the solution treated with the appropriate HNR’R*
amine (1.08mmol). The reaction mixture was heated to 120°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was diluted with
dichloromethane and washed with water, brine (x2) and citric acid. The
dichloromethane phase was dried over magnesium sulphate and concentrated in

vacuo. The residue was purified by column chromatography on silica gel eluting with



66 -N(CH2CH3)2
1.30 (M, 9H), 2.45 (s, 3H), 3.44 (s, 3H), 3.64 (g, 2H), 4.00 (m, 1H), 4.72
(m, 2H), 7.03 (m, 1H), 8.11 (m, 1H), 8.19(m, 1H). MS APCl+ m/z 414 [MHr

HO H,oi /

CY HSCLCH C113 1H NMR (CD,0OD, 400MHz) 5:

Ex R1 -NR3R1 Data 67 80£H3 N 1FI NMR (DMSO-D6,

400MHz) 5: 1.03 (t, 3H), 1.23 (d, 6H), 2.09 (m, 1H), 2,33 (m, 1H), 3.07 (s,
dichBiihndeddsloe 2bihanal (00200 353 ST Ré brddédrodatt) wh84rifira2ét) with

MS ES+ m/z 393 [MH] 6
ethes. o ive 1819)0asie¢p

-N(CH2CF13)2 1H NMR (DMSO-D6, 400MHz)
Ust0g (m, 1H), 2.32 (m, 1H), 3.44 (q, 2H), 3.77

B,

ANRRA (M, ZH), B4a (M, 1H), 4.84 (M, 2H). MS ES+ m/Z 393 [MH[4

42

-N(CH,),

"H NMR (CD,OD, 400MHz) 5: 1.16 (¢, 31), 1.30 (m,
1H), 1.48 (m, 4H), 1.72 (m, 1H), 1.86 (m, 2H), 2.15 (m,
2H), 3.30 (s, 6H), 3.58 (q, 2H), 3.89 (t, 2H), 4.20 (m,
1H), 4.70 (t, 2H). MS ES+ m/z 375 [MH]'

43

\N,CH3

CH,

"H NMR (CD,0D, 400MHz) 8: 1.16 (t, 3H), 1.29 (t, 4H),
1.48 (m, 4H), 1.73 (m, 1H), 1.86 (m, 2H), 2.14 (m, 2H),
3.27 (s, 3H), 3.58 (q, 2H), 3.77 (q, 2H), 3.90 (t, 2H),
4.19 (m, 1H), 4.71 (&, 2H). MS ES+ m/z 389 [MH]

“~

i

"H NMR (CD,OD, 400MHZ) 8: 1.16 (t, 3H), 1.31 (m,
1H), 1.48 (m, 4H), 1.73 (m, 1H), 1.86 (m, 2H), 2.13 (m,
6H), 3.58 (q, 2H), 3.71 (m, 4H), 3.90 (t, 2H), 4.21 (m,
1H), 4.71 (t, 2H). MS ES+ miz 401 [MHJ'

45

-NHCH,CH,

"H NMR (CD,0D, 400MHz) &: 1.17 (1, 3H), 1.30 (t, 4H),
1.48 (m, 4H), 1.73 (m, 1H), 1.86 (m, 2H), 2.14 (m, 2H),
3.57 (m, 4H), 3.90 (t, 2H), 4.23 (m, 1H), 4.70 (t, 2H).
MS ES+ miz 375 [MHT

46

.. _CH

H,C” “CH,

"H NMR (CD,0D, 400MHz) 5: 1.16 (t, 3H), 1.30 (d, 7H),
1.48 (m, 4H), 1.72 (m, 1H), 1.87 (m, 2H), 2.14 (m, 2H),
3.12 (s, 3H), 3.58 (q, 2H), 3.90 (t, 2H), 4.16 (m, 1H),
4.70 (t, 2H), 4.95 (m, 1H). MS ES+ m/z 403 [MH]'

47

-N(CH,CH,),

"H NMR (CD,0D, 400MHz) &: 1.16 (t, 3H), 1.32 (t, 7H),
1.48 (m, 4H), 1.72 (m, 1H), 1.86 (m, 2H), 2.13 (m, 2H),
3.58 (q, 2H), 3.72 (q, 4H), 3.90 {t, 2H), 4.17 (m, 1H),
4.71 (t, 2H). MS ES+ m/z 403 [MH]'

48

-NHCH,

"H NMR (CD,0D, 400MHz) 5: 1.15 (¢, 3H), 1.32 (m,
1H), 1.47 (m, 4H), 1.72 (m, 1H), 1.85 (m, 2H), 2.16 (m,
2H), 3.05 (s, 3H), 3.56 (q, 2H), 3.89 (m, 2H), 4.22 (m,
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15

-207- 69 N__CH3 11-1 NMR (CD,0D, 400MHz) 5: 1.16 (t, 3H), 1.84 (m,
2H), 2.09 (m, 1H), 2.35 (m, 4H), 2.48 (m, 1H), 3.26 (s, 3H), 3.58 (q, 2H),
3.89 (M, 4H), 4.05 (m, 2H), 4.73 (t, 2H), 4.85 (m, 2H).MS ES+ m/z 405
[MH]+ 70 OCH3 NN Acj *N.CH3 N lag3. 11-INMR (CDC13, 400MHz)
6:1.25 (m, 6H), 3.22 (s, 3H), 3.70 (M, 4H), 3.99 (t, 2H), 2H), 4.01 (s, 3H),
4.80](t, 2H), 7.90 (d, LH*H)?&?@@%J‘QH 0. (Bskvh/M3erRfE/Z 415
EM-Hr 71 .. CH3 O NN -N(CH3)2 TH NMR (CDCI3,_400MHz) 5: 1.25 (t.
3H), 3.30 (s, 6H), 3.70 (q, 2HE>@0mlesMd ta 84 (s, 3H), 4.80 (t, 2H), 8.42
(d, 1H), 8A5 (d, 1H), 10.18 (s, 1H). MS APCI- m/z 401 EM-Hr 72 CH3
NN 1 RG R\\. 2

N—R

The appropriate monochloro precursor (0.266mmol) and tetraethylammonium
fluoride {39.6mg, 0.266mmol) were dissolved in dimethy} sulphoxide (1.0mL) and the
solution treated with N-ethyldiisopropylamine (230ul., 1.33mmol) and a solution of
the appropriate HNR’R' amine (1.33mmol) in dimethyi sulphoxide (500uL). The
reaction mixture was placed in a sealed vessel and shaken at 350rpm at 120°C for
18 hours. The reaction mixture was diluted with dichloromethane and washed with

1M citric acid solution and water. The dichloromethane phase was then 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
90:10 to yield the desired product.

Monochloro precursors from preparations 137, 138, 139, 145, 150, 151,172, 173

and 174 were used.

Ex NRR* Data




--—- N "CH3 K3cCH3 1H NMR (CD30D, 400MHz) 3:1.24 (t, 3H), 1.28 (d,
6H), 2.60 (s, 3H), 3.10 (s, 3H), 3.69 (g, 2H), 3.99 (t, 2H), 4.82 (t, 2H), 5.09
(m, 1H), 8.09 (d, 1H), 8.51 (m, 1H). MS ES- m/z 413 [M-Hr 73 CH3 ..---..
N" NN AN,...) N N ,CH3 LCH3 11-I I$iR (CD30D, 400MHz) 6:1.23 (t, 6H),
2.60 (s, 3H), 3.23 (s, 3H), 3.71 (q, 2H), 3.78 (q, 2H), 3.98 (t 2H) 4.81 (t,

2H), B.TT (d, TH), B oMW IeS 408 BMiekro/éh CHB T 0NeA,
CH3w\ ,CH3 N IN..GH3 11- INMR coéoo 400MHz) 3:1.25 (m, 6H), 2.45
6H)N3)§5<(v-1 2b1),(8,08H, 3HR (1 4H, &Lﬁs‘(ﬁﬁﬁm 4189, E&Iq,
4%5??g(iyiHi)ul\tﬂyl-n|§§ hyﬁimlne %T\%H&? %ﬁor@%a %%4 %@g\lﬁgj @291) as
the]HNR3R4 amine. Ebé@,mmes(fﬁ,,M)aﬁd)ﬁﬂdydﬂé)pﬁrm&hﬁwlunms ES+
chromatography on silica ing with
dic 1Ioromethane:metlﬁ%{ﬁo$%%i cid 90:10:1
'H NMR (CD,OD, 400MHz) 8: 0.93 (t, 3H), 1.14 (t, 3H),
\N’CHa 1.29 (d, 3H), 1.69 (m, 2H); 2.46 (s, 3H), 3.11 (s, 3H),
| 50 CH, 3.33 (m, 1H), 3.61 (m, 2H), 3.95 (t, 2H), 4.88 (m, 2H),
CH, 7.04 (d, 1H), 8.15 (s, 1H), 8.17 (d, 1H). MS ES+ m/z
428 [MHT'
\N/CHa "H NMR (CD,0D, 400MHz) 8: 1.12 (t, 3H), 1.81 (m,
2H), 2.35 (m, 4H), 2.48 (s, 3H), 3.24 (s, 3H), 3.33 (m,
> 1H), 3.59 (m, 2H), 3.95 (t, 2H), 4.88 (m, 2H), 7.04 (d,
1H), 8.16 (M, 2H). MS ES+ m/z 426 [MH]'
™SNcn, | 'HNMR (CD,0D, 400MHz) &: 1.13 (t, 3H), 1.34 (1, 3H),
2.47 (s, 3H), 3.44 (s, 3H), 3.60 (m, 2H), 3.74-3.84 (m,
> H 6H), 3.96 (t, 2H), 4.89 (m, 2H), 7.05 (d, 1H), 8.12 (s,
O~ 1H), 8.16 (d, 1H). MS ES+ miz 444 [MH]'
CH, 'H NMR (CD,0D, 400MHz) 8:1.12 {t, 3H), 1.39 (d, 3H),
= 1.87 (m, 1H), 2.23 (m, 3H), 2.48 (s, 3H), 3.60 (m, 3H),
>3 fb 3.80 (m, 1H), 3.96 (t, 2H), 4.46 (m, 1H), 4.89 (m, 2H),
7.07 {d, 1H), 8.18 (m, 2H). MS ES+ m/z 426 [MH]'
‘H NMR (CD,0D, 400MHz) &: 1.11 (t, 3H), 1.35 (d, 6H),
s 2.54 (s, 3H), 3.55 (m, 2H), 3.98 (t, 2H), 4.18 (m, 1H),
> \ﬁ CH; 15.03 (t, 2H), 7.16 (d, 1H), 8.10 (s, 1H), 8.12 (d, 1H).
'MS ES+ m/z 400 [MHT'
\NH 'H NMR (CD,0D, 400MHz) &: 1.00 {t, 3H), 1.10 (t, 3H),
1.30 {t, 3H), 1.67 {m, 2H), 2.53 (s, 3H), 3.54 (m, 2H),
> (L CH, 3.98 (m, 3H), 5.02 (t, 2H), 7.17 (d, 1H), 8.10 (s, 1H),
CH, 8.13 (d, 1H). MS ES+ miz 414 [MH]




5 Examples 70 and 71 were prepared without the use of N-
ethyldiisopropylamine. Example 75 3-0

-(2-
ino)
oxa

Ethoxvethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylam
- 1H-pyrazolo[4,3-dlpyrimidin-3-v3342H-1,2,4-oxadiazol-5-one  The
diazolone of preparation 183 (50mg, 0.12mmol) was added to a

soly
N-e
nd

5 ag
The

acidi

tior of methylisopfpPMiRINE AN I4 OSTIME) @) /08 (1, 3H), 1.10 (t, 3H),
thyldiiédpropylanjine (83pL¥%.é’0mr?10l) in g??n)eth I sul(phoxizje (1m(L )

FeeHh TTr GRS (o
A S e LSS

@di 8oldfidh pnihSxE3 ctenl nith 4yl ethyl acetate

(2%
and
chryq
dicH
the
2.4]
1H)
-20
wer
the

OmlY The aoraadiccawvwnora cammhinad  drind..auvar maconacitnm-cuilnhate
It e o garCS vy CHeCOMomM e G unmt U overragrtsrurr—suiptiatc

concentrated in vacua The resigue was pyhfiedNy column
bmatography on silica gel eIutiﬁ\’g with A
loromethane:methanol:acetic gicid 109:0:0 t 5:2.5:0.25 to 20yield
title product. 1FINMR (CD 3:1.11 (t,8Hy, 1.25 (d, 6H),

| (s, 3H), 3.09 (s, 3H),, 3.60 (¥ , 3.95 (t, 2H), 4.83 (t, 2H), 5.16 (M,
, 6.95 (d, 1H), 8.16 (ROHHK 8.25 (IN: MS_ES+ m/z 454 [MH].

D- The following compounds;,of the geneﬂ‘éﬂ‘&mula shown below,

e prepared by a method similar to thatg&scribed for example 75 using
monochloro pr cursor from preparations 183, 184 and.185. H3

B

NRR" HRR Data

57

"H NMR (CD,OD, 400MHz) 5: 1.47

o (m, 4H), 2.30 (m, 1H), 2.50 (s, 3H),
Q\ 3.28 (s, 6H), 3.36 (m, 2H), 3.90 (m,
sz 2H), 4.70 (d, 2H), 7.08 (d, 1H),

7.80 (s, 1H), 8.10 (d, 1H). MS
APCIl+ m/z 412 [MH]'

N(CH,),

58

"H NMR (CD,0OD, 400MHz) 5: 1.28
(t, 3H), 1.44 (m, 4H), 2.30 (m, 1H),
\N,CH3 O\ 2.48 (s, 3H), 3.24 (s, 3H), 3.34 (m,

k cH. | 2H), 3.73(q, 2H), 3.90 (m, 2H),
CH, | 4.70 (d, 2H), 7.07 (d, 1H), 7.84 (s,

1H), 8.08 (d, 1H). MS APCI+ m/z
426 [MH]'

59

'H NMR (DMSO-D,, 400MHz) &:
1.20 (m, 1H), 1.50 (m, 3H), 1.74
C?\ (m, 1H), 1.82 (m, 1H), 2.35 (s, 3H),
-N(CH,), ol 3.14 (s, 6H), 3.46 (m, 1H), 3.84 (m,
1H), 4.06 (m, 1H), 4.58 (m, 1H),

4.70 (m, 1H), 6.92 (d, 1H)}, 8.08 {m,
1H), 8.18 (m, 1H). MS APCH+ m/z




N--\/ACH3R "NHO ExR1 R4 Data 76 ---- H3 -CH3 1FI NMR
(CD300, 400MHz) 3:1.12 (t, 3H), 1.25 (t, 3H), 2.41 (s, 3H), 3.24 (s, 3H),
3.61 (m, 2H), 3.77 (m, 2H), 3.94 (t, 2H), 4.84 (t, 2H), 6.95 (d, 1H), 8.16 (s,
1H), 8.31 (M, 1H). MS ES+ m/z 440 [§gt 77 CH -CH3

412 [MH]"

60

$
CH

& 2

"H NMR (DMSO-D,, 400MHz) :
1.17 (t, 3H), 1.20 (m, 1H), 1.47 (m,
3H), 1.78 (m, 2H), 2.32 (s, 3H),
3.12 (s, 3H), 3.42 (m, 1H), 3.68 (m,
2H), 3.84 (m, 1H), 4.07 (m, 1H),
4.58 (m, 1H), 4.88 (m, 1H), 6.95 (d,”
1H), 8.05 (m, 1H), 8.20 (m, 1H).
MS APCI+ miz 426 [MH]'

61

-N(CH,),

“‘(CHz)zOCH(CHa)z

H NMR (CD,OD, 400MHz) 5: 1.06
(m, 6H), 2.42 (s, 3H), 3.27 (s, 6H),
3.67 (m, 1H), 3.94 (t, 2H), 4.82 (m,
2H), 7.07 (d, 1H), 8.17 (m, 2H).
MS APCI+ m/z 400 [MH]

62

z

CH,

~(CH,),0OCH(CH,),

"H NMR (CD,OD, 400MHz) 3: 1.08
(d, 6H); 1.27 (t, 3H), 2.43 (s, 3H),
3.28 (s, 3H), 3.65 (m, 1H), 3.80 (q,
2H), 3.95 (t, 2H), 4.85 (m, 2H),
7.06 (d, 1H), 8.20 (m, 2H). MS
APCI+ miz 414 [MH]"

63

-NHCH,CH,

~(CH,),0CH(CH,),

"H NMR (DMSO-D_, 400MHz) &:
0.97 (d, 6H), 1.16 (t, 3H), 2.44 (s,
3H), 3.37 (m, 2H), 3.50 (m, 1H),
3.81 (t, 2H), 4.90 (t, 2H), 7.05 (d,
1H), 8.08 (s, 1H), 8.22 (d, 1H). MS
APCI+ m/z 400 [MHJ'

64

"N(CHs)z

"H NMR (CD,0OD, 400MHz) 5: 1.28
(d, 3H), 2.45 (s, 3H), 3.30 (s, 6H),
3.42 (s, 3H), 3.98 (m, 1H), 4.74 (m,
2H), 7.03 (d, 1H), 8.08 (m, 1H),
8.18 (m, 1H). MS APCI+ m/z 386




1H NMR (DMSO-D6, 400MHz) 8: 0.99 (t, 3H), 1.10 (t, 3H), 2.26 (s, 3H),
3.07 (s, 3H), 3.50 (g, 2H), 3.58 (g, 2H), 3.84 (M, 2H), 2H), 4.84 (m, 2H),
7.14 (t, 1H), 7.47 (m, 1H), 7.68 (m, 1H), 8.87 (s, 1H),. MS ES+ m/z 457
[MH]' -210- 78 CH3 -CH2CH3 'FINMBs(DM90-D6, 400MHz) 6: 1.00 (t,
3H), 1.10 (t, 6H), 2.25 (s, 3H), 3.50 (g, 2H), 3.58 (g, 4H), 3.84 (m, 2H),

4.84 (m, 2H), 7.15{t, 1H), 7.40 (m, 1H), Wm]n, 1H), 8.85 (S, ITH) " MS
ARCH-m/z-469-IM-HHH3CO. [NV NCH3 /N
'H NMR (CD,0D, 400MHz) : 1.32
. _cH, o CHs (m, 6H), 2.45 (s, 3H), 3.36 (s, 3H),
N )\ 3.42 (s, 3H), 3.78 (q, 2H), 4.00 (m,
65 | H,C” > CH
CH, 3 2 1H), 4.74 (m, 2H), 7.04 (d, 1H),
8.10 {m, 1H), 8.20 (m, 1H). MS
APCI+ m/z 400 [MH]'
'H NMR (CD,0D, 400MHz) 8: 1.30
- CH (m, 9H), 2.45 (s, 3H), 3.4 (s, 3H),
6 |NcHoH), | | c/k 3.64 (q, 2H), 4.00 (m, 1H), 4.72 (m,
3 sz 2H), 7.03 (m, 1H), 8.11 (m, 1H),
8.19 (m, 1H). MS APCH+ m/z 414
[MH]*
TN
H,C o/\ H_R'
N
Ex | R -NR’R? Data
'H NMR (DMSO-D,, 400MHz) 5: 1.03
t, 3H), 1.23 (d, 6H), 2.
5 ~ _cH, t, 3H), 1.23 (d, 6H), 2.09 (m, 1H),
o U:) /N]\ 2.33 (m, 1H), 3.07 (s, 3H), 3.44 (q,
S H,C” cH, | 2H) 377 (m, 2H), 3.95 (m, 2H), 4.75
(m, 2H), 4.84 (m, 2H). MS ES+ m/z
393 [MH]'
'H NMR (DMSO-D,, 400MHz) 5: 1.04
O | (t, 3H), 1.22 (¢, 6H), 2.09 (m, 1H), 2.32
68 | /E) -N(CH,CH,), | (m, 1H), 3.4 (q, 2H), 3.77 (m, 8H),
3.94 (m, 2H), 4.75 (m, 1H), 4.84 (m,
2H). MS ES+ m/z 393 [MH]'




NNW'/ NVH3C
2.42 (s, 3H), 3.12 (s, 3H), 3.61 (m, 2H), 3.95 (m, 2H), 4.84 79 -CH(CH3)2
(m, 2H), 5.20 (m, 1H), 6.95 (d, 1H), 8.15 (m, 1H), 8.30 (m, 1H). MS ES-
m/z 436 [M-Hr

H NMR (CD300, 400MHz) 8: 1.13 (t, 3H), 1.25 (d, 6H),

-207-~

"H NMR (CD,OD, 400MHz) 5: 1.16 (t,

o \N/CH3 3H), 1.84 (m, 2H), 2.09 (m, 1H), 2.35
5 st) <5 (m, 4H), 2.48 (m, 1H), 3.26 (s, 3H),
| 3.58 (q, 2H), 3.89 (m, 4H), 4.05 (m,
2H), 4.73 (t, 2H), 4.85 (m, 2H). MS
ES+ m/z 405 [MH]
o 'H NMR (CDCI,, 400MHz) 8: 1.25 (m,
)o\’ 8 \N,CH3 6H), 3.22 (s, 3H), 3.70 (m, 4H), 3.99 (t,
70 | Xy 2H), 4.01 (s, 3H), 4.80 (t, 2H), 7.90 (d,
/“\) CH, 1H), 8.42 (d, 1H), 10.18 (s, 1H). MS
APCl- m/z 415 [M-HJ
o 'H NMR (CDCL,, 400MHz) &: 1.25 (t,
0" ® 3H), 3.30 (s, 6H), 3.70 (q, 2H), 3.99 {t,
71 N/I§N -N(CH,), 2H), 4.02 (s, 3H), 4.80 {t, 2H), 8.42 (d,
)’\) 1H), 8.45 (d, 1H), 10.18 (s, 1H). MS
APCI- mfz 401 [M-HJ
"H NMR (CD,0D, 400MHz) §: 1.24 (,
j‘\“s ‘\N,CHa 3H), 1.28 (d, 6H), 2.60 (s, 3H), 3.10 (s,
72 N™ SN 3H), 3.69 (g, 2H), 3.99 (t, 2H), 4.82 (t,
M | H,C™ CHy | 21y, 5.00 (m, 1H), 8.09 (d, 1H), 8.51
(m, 1H). MS ES- miz 413 [M-HJ
'H NMR (CD,0OD, 400MHz) &: 1.23 (t,
ﬁs \N,CH3 6H), 2.60 (s, 3H), 3.23 (s, 3H), 3.71 (q,
73 | NTON |\ 2H), 3.78 (q, 2H), 3.98 (t, 2H), 4.81 (,
.«“\) CH, 2H), 8.11 (d, 1H), 8.51 (m, 1H). MS
ES- miz 399 [M-HJ
'H NMR (CD,0D, 400MHz) 5: 1.25 (m,
ﬁa “CHa | 6H), 245 (s, 6H), 3.25 (5, 3H) 3.61 (g
74 NI N 2H), 3.78 (q, 2H), 3.98 (t, 2H), 4.90 (,
)\/‘\ CH

CH,

2H), 6.99 (d, 1H). MS ES- m/z 413
[M-HY
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20

25

H NMR (CD300, 400MHz) 8: 1.13 (t, 3H), 2.44 (s, 3H), 3.30 80 -CH3 (s,

6H), 3.61 (m, 2H), 3.72 (t, 2H), 4.90 (t, 2H), 7.00 (d, 1H), 8.17 (m, 1H),

8.25 (m, 1H). MS APCI+ m/z 410 [MN. Example 81

1-(2-Ethoxyethyl)-7-(5-fluoropyridin-2¢8amino)-5-(N-isopropyl-N-methylam

ino)-1H- py r azolo14 ,3-dipvrimidine-3-carboxylic acid 5 -211- The ester
oof Prepapidi&ii 108 (BpgréiQkingalycotutiivhatudaraisel@iomed. Chem.,

ot AR A0 5 1o UG SHiBBrature for 18 noure. The
.re@mﬂww ﬁ@%ﬁew%aéegunﬁ&% BOMHE LRREIHEBEAIBHY R silica

1M citric acid solution (5mL) and 5 extracteéd with dichloromethane

(3 eiinthwiliglieiterpee hantsinethandneotie st ddphate and

d The ude rogu iturated with ether and
the?n&%%ﬁ ?)Byfyle exal “% pB gea‘g‘%?w Efiio id 37y 111 NMR
(CEQRIIidopMpERaIha2 (t, 3H), 1.30 (d, 6H), 3.12 (s, 3H), 3.70 (g, 2H),

3.98 (t, 2H), 4.84 (t, 2H), 5.01 (m. 1H), 7.71 (m, 1H), 8.29 (m, 1H), 8.31 (d,
1H) 10 MS ES- m/z 416 EM-Hr MQ&Z@ compounds, of the general
3-[ {0 A SARMA DEAOIN- B G PRALPRER i BRY SUHRIHR i din-2-ylamino)-

described for example 81 using the appropriate ester of preparatlons 103,
106,101 covrazolold B-dipyrmiglin ey 2. roxadipzol-bong121
122,123, 124, 125, 126, 128, 129, 130, 131, 1'\312 33, 134 and example

6. | O/\l }]f\!{ “ /

CH,
N
o CH,
N N
NH J';\]—’—("GI'{
O - HSC 3

The oxadiazolone of preparation 183 (50mg, 0.12mmol) was added to a solution of
methylisopropylamine (44mg, 0.60mmol} and N-ethyldiisopropylamine (83pl., -
0.60mmo!) in dimethyl sulphoxide (1mL) and the reaction mixture stirred at 120°C for
18 hours. The reaction mixture was diluted with ethyl acetate (20ml.) and washed
with water (15mL). The aqueous phase was then extracted with ethyl acetate
(2x20mL.), acidified with acetic acid solution and extraéted with further ethyl acetate
(2x20ml.). The organics were combined, dried over magnesium sulphate and
concentrated in vacuo. Tﬁe residue was purified by column chromatography on silica
gel eluting with dichloromethane:methanol:acetic acid 100:0:0 to 97.5:2.5:0.25 to
yield the title product.

'H NMR (CD,0D, 400MHz) 8: 1.11 (t, 3H), 1.25 (d, 6H), 2.41 (s, 3H), 3.09 (s, 3H),
3.60 (m, 2H), 3.95 (1, 2H), 4.83 (t 2H), 5.16 (m, 1H), 6.95 (d 1H), 8.16 {m, 1H), 825
(m, 1H)

MS ES+ mfz 454 [MH]'



------- ..-===-—-.., H3CO Hni N-n ,N N1/ HONRa Ex R1 -NR3R4 Data 82
Cy -N(CH3)2 11-I NMR (CD,OD, 400MHz) 8:1.16 (t, 3H), 1.78 (m, 2H),
2.14 (m, 2H), 3.32 (s, 6H), 3.59 (m, 4H), 3.90 (t, 2H), 4.04 (m, 2H), 4A0
(m, 1H), 4.74 (t, 2H). MS ES- m/z 373dd-FIT 83 1H NMR (CD,0D,
400MHz) 8:1.19 (t, 3H), 1.32 (d, 6H), 1.85 (m, 2H), 2.10 (m, 2H), 3.16 (s,

The B1bvadg Compblindd ot gehfaltolid. sbdwn belbw, were prepared by a

method similar to that described for example 75 using the monochloro precursor

from preparations 183, 184 and 185.

N=— Y
Y/
CH,
3
N—R
,
N—R
N—\
R/4 CH,
Ex | R R* Data
'H NMR (CD,0D, 400MHz) 5: 1.12 (i, 3H),
N7 1.25 (t, 3H), 2.41 (s, 3H), 3.24 (s, 3H),
76 | | P -CH, 3.61 (m, 2H), 3.77 (m, 2H), 3.94 (t, 2H),
CHy 4.84 (t, 2H), 6.95 (d, 1H), 8.16 (s, 1H),

8.31 (m, 1H). MS ES+ m/z 440 [MH]'

F
CH,

'H NMR (DMSO-D,, 400MHz) 5: 0.99 (t,
3H), 1.10 (t, 3H), 2.26 (s, 3H), 3.07 (s,
3H), 3.50 (q, 2H), 3.58 (q, 2H), 3.84 (m,
2H), 4.84 (m, 2H), 7.14 (t, 1H), 7.47 (m,
1H), 7.68 (m, 1H), 8.87 (s, 1H),. MS ES+
mfz 457 [MH]"




-212-  4.89 (t, 2H), 5.01 (m, 1H). MS ESm/z 405 [M-HI 84 0N 1H NMR
(CD30D, 400MHz) 8: 1.15 (t, 3H), 2.40 (d, 6H), 3.05 (s, 3H), 3.65 (g, 2H),
3.95 (s, 3H), 3.98 (g, 2H), 4.78 (t, 2H), 5.01 (m, 1H), 6.49 (d, 1H), 7.66 (t,
1H), 7.82 (d, 1H). MS ES- m/z 428 EMigHr 85 CH3 \ ,CH3 N 11- NMR
(CD30D, 400MHz) 8: 1.13(t, 3H), 1.26 (d, 6H), 2.33 (s, 3H), 3.11 (s, 3H),

3.61 (q, 2H), 3.98 (¢, f:), 4.88  (t] 2HNKIRQOMSBID 7. 20aMAE) 57 #OETE,

1H), 7.60 (M, 1H). M$ ES+ m/z 431 NM+ 86 CH3 -N(CH2CH3)2 11-|

NNIR (DMSO-Ds, 400MHz) 8: 1.0p%E )1 58t i3 5 wliaiyod s
(m,04( s¢(m, 2H), 3.82 (t, 2H[I,\2/|4_,.|§3,13(t5§l(a; 7498 $t84n 724H (Mgdith,

78.7 . MS APCICIH/ZH29
. oH 2H), 7.15 (t, 1H), 7.40 (m, 1H), 7.69 (m,
3
1H), 8.85 (s, 1H). MS APCI- m/z 469 [M-
HI

R3

"H NMR (CD,0D, 400MHz) &: 1.13 (t, 3H), 1.25 (d, 6H),
2.42 (s, 3H), 3.12 (s, 3H), 3.61 (m, 2H), 3.95 (m, 2H), 4.84
(m, 2H), 5.20 (m, 1H), 6.95 (d, 1H), 8.15 (m, 1H), 8.30 (m,
1H). MS ES- m/z 436 [M-HJ

"H NMR (CD,0D, 400MHz) &: 1.13 (t, 3H), 2.4 (s, 3H), 3.30
80 | -CH, (s, 6H), 3.61 (m, 2H), 3.72 (t, 2H), 4.90 (t, 2H), 7.00 (d, 1H),
8.17 (m, 1H), 8.25 (m, 1H). MS APCI+ m/z 410 [MH]J'

79 | -GH(CH,),

Example 81 ‘
1-(2-Ethoxyethy)-7-(5-fluoropyridin-2-ylamino)-5-(N-isopropyl-N-methylamino}-1H-

pyrazolof4,3-dlpyrimidine-3-carboxylic acid
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Hi 87 CH3 11A NMR (CD30D, 400MHz) 8: 1.10 (t, 3H), 1.25 (t, 3H), 2.30
(s, 3H), 3.20 (s, 3H), 3.60 (q, 2H), 3.70 (g, 2H), 3.98 (t, 2H), 4.82 (m, 2H),
7.15 (t, 1H), 7.50 (t, 1H), 7.63 (m, 1H). MS APCI+ m/z 439 [MNa] 88 \
NCH3 H3CCH3 1H NMR (CD,0D, 4@014Hz) 8: 1.154t, 3H), 1.31 (d, 6H),
3.17 (s, 3H), 3.64 (q, 2H), 3.99 (t, 2H), 4.89 (m, 1H), 4.96 (t, 2H), 7.08 (m,

The &btbrioh Briepatition . 508 80HHY, 0.6ZitimdciHANdS 1R1aqudshsmbiutith of
[M-Hr 89 1H NMR (CDR, 400MHz) 6:1.10 (m, 9H), 2.98 (s, 3H), 3.62 (q

sodigm)hgdsexide £195ulz & hYSmmoalloves dispoest Thdlioxang (Hni ang)the
reacBdtlrmxilil SMreARE ot #pdoéYatHedr 18 hours. The reaction mixture was

concentrated in vacuo and the residue treated with 1M citric acid solution (5mL) and
extracted with dichloromethane (3x50mL). The organics were combined, dried over
sodium sulphate and concentrated in vacuo. The crude product was triturated with
ether and then filtered to yield the title product as a white solid, 27mg.

'H NMR (CD,0D, 400MHz) 8: 1.22 (t, 3H), 1.30 (d, 8H), 3.12 (s, 3H), 3.70 (q, 2H),
3.98 (1, 2H), 4.84 (i, 2H), 5.01 (m, 1H), 7.71 {m, 1H), 8.29 (m, 1H), 8.31 (d, 1H)

MS ES- m/z 416 {M-H]

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for example 81 using the appropriate ester of
preparations 103, 1086, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119,
121, 122, 123, 124, 125, 126, 128, 129, 130, 131, 132, 133, 134 and example 6.

Ex |R' -NR°R* | Data
'H NMR (CD,0D, 400MHz) 8: 1.16 (i,
- . 3H), 1.78 (m, 2H), 2.14 (m, 2H), 3.32
82 )i\/\ -N(CH,), (s, BH), 3.59 (m, 4H), 3.90 {t, 2H),

4.04 (m, 2H), 4.40 (m, 1H), 4.74 (t,

2H). MS ES- miz 377 [M-H]

'H NMR (CD,0D, 400MHz) &: 1.19 (t,

. _CH,

. /(\)o N 3H), 1.32 (d, 6H), 1.85 (m, 2H), 2.10
ch/kCHa (m, 2H), 3.16 (s, 3H), 3.60 (m, 4H),

3.93 (t, 2H), 4.05 {t, 2H), 4.45 (m, 1H),




1\.,,CH3 N H3CCH3 11-1 NMR (CDCI3, 400MHz) 6:1.22 (m, 9H), 3.01 (s,
3H), 3.65 (g, 2H), 4.00 (m, 2H), 4.78 (M, 2H), 4.98 (m, 1H), 7.18 (m, 2H),
7.82 (m, 1H), 9.20 (m, 1H). MS APCI- m/z 433 [M-Hr 91 N3 H3CCH3
111 NMR (CDCI3, 400MHz) 6:1.20 @®BH), 3.02 (s, 3H), 3.65 (q, 2H),
4.00 (t, 2H), 4.78 (t, 2H), 4.98 (m, 1H), 6.58 (m, 1H), 7.30 (m, 2H), 9.35

(m,
(t, 3
4.9¢

) (m, 1H), 6.78 (M,

TH). MS APCI- m/Z 433 [M-Hr 92
H), 1.28 (M, 6H), 3.05 (s, 3H), 3.62 (g
1H), 7.10 (m, 1H)%

AP(
400
2H)
MS

84

T+ Mz 435 [MHAJF

4.90 @y,fiﬁa, 6.9"

APCI-n/z 433 [M-
N T
| P ,

I BOVIRDDETE 4ROV ASEES

2H), 3.98 (t, 2H), 4.78 (t, 2H),
@fég%ﬂ,\"‘lﬁi,

30 IVN 1

MHzZ) 8: 1.20 (m, 9H), 3.00 (s, 3H)

h (M
H]

wtH). 710
N 3
PN

H,C” “CH

3

9.26 (m, 1H). MS
BRSNS RAE R
n3H)HR. 8MD(d(6H)H, 05 28, @hi)}1BIB5
{9, 2H), 3.95 (s, 3H), 3.98 (q, 2H),
4.78 {t, 2H), 5.01 (m, 1H), 6.49 (d,

1H), 7.66 (t, 1H), 7.82 (d, 1H). MS
ES- m/z 428 [M-H]

85

F.‘

"H NMR (CD,OD, 400MHZ) & 1.13 (%
3H), 1.26 (d, 6H), 2.33 (s, 3H), 3.11
(s, 3H), 3.61 (q, 2H), 3.98 (t, 2H), 4.88
(t, 2H), 4.90 (m, 1H), 7.10 (t, 1H), 7.42
(m, 1H), 7.60 (m, 1H). MS ES+ miz
431 [MH]' .

86

F.‘

-N (CHzc Ha):z

"H NMR (DMSO-D,, 400MHz) &: 1.00
(t, 3H), 1.15 (t, 6H), 2.25 (s, 3H), 3.45 |
(m, 4H), 3.50 (m, 2H), 3.82 (t, 2H),
4.81 (t, 2H), 7.08 (t, 1H), 7.41 (m, 1H),
7.70 (m, 1H). MS APCI- m/z 429 [M-
HI

87

F

"H NMR (CD,0D, 400MHz) &: 1.10 (t,
3H), 1.25 (t, 3H), 2.30 (s, 3H), 3.20 (s,
3H), 3.60 (g, 2H), 3.70 (g, 2H), 3.98 (t,
2H), 4.82 (m, 2H), 7.15 (¢, 1H), 7.50 (t,
1H), 7.63 (m, 1H). MS APCl+ m/z
439 [MNaJ’

88

CH,
oy
GH,
oy
CH,
o
F

s

"H NMR (CD,0D, 400MHz) 5: 1.15 (i,
3H), 1.31 (d, 6H), 3.17 (s, 3H), 3.64
(q, 2H), 3.99 {t, 2H), 4.89 (m, 1H),
4.96 (t, 2H), 7.08 (m, 1H), 7.43 (m,
1H), 7.51 {m, 1H), 7.62 (m, 1H). MS




-214- 94 CH3 N" 1H NMR (CD30D, 400MHz) 8: 1.15 (t, 3H), 1.30 (d,
6H), 2.42 (s, 3H),-3.15 (s, 3H), 3.64 (g, 2H), 4.00 (t, 2H), 4.88 (m, 1H),
4.94 (m, 2H), 7.16 (d, 1H), 7.34 (t, 1H), 7.42 (d, 1H), 7.57 (s, 1H), . MS
ES- m/z 411 pvi-Hr 95 q \,CH N3 H3BCH3 1FI NMR (CD30D, 400MHz)
5: 1.15(t, 3H), 1.23 (d, 6H), 3.05 (s, 3H), 3.65 (g, 2H), 4.00 (t, 2H), 4.79 (t,

2H

[N\
vt

,5.11 (m, 1H), 7.0

H-96-H3-1\.CH3

D (t, 1H), 7.40 (1

CH3-HELNMR(

EE!) Z B PAHMS ES- m/z 397

CDOD - 400MHA\Q: 1.4D (¢

1.3
2H),

400 [

89

D (t, 3H), 241(s 3
82 (t 2H)

pus

PN

H,C™ “CH,

H), 3.22 (s, 3H)
021(d, ™), BER(S

fREEIAME A o
3H), 8.34 (¢, 3H); EAGCH) D5
(m, 2H), 4.78 (m, 2H), 4.90 (m, 1H),
6.95 (m, 2H), 8.15 (m, 1H), 9.01 (s,

1H). MS APCI- m/z 453 [M-HT

80

N Ot

PR

H,C™ “CH,

"H NMR (CDC,, 400MHz) &: 1.22 (m,
9H), 3.01 (s, 3H), 3.65 (g, 2H), 4.00
(m, 2H), 4.78 (m, 2H), 4.98 (m, 1H),
7.18 (m, 2H), 7.82 (m, 1H), 9.20 (m,
1H). MS APCI- m/z 433 [M-H]

91

™ ~CHs

A

H,C~ TCH,

'H NMR (CDCL,, 400MHz) &: 1.20 {m,
9H), 3.02 (s, 3H), 3.65 (g, 2H), 4.00 (t,
2H), 4.78 (t, 2H), 4.98 (m, 1H), 6.58
(m, 1H), 7.30 (m, 2H), 9.35 (m, 1H).
MS APCI- m/z 433 [M-Hf

92

H NMR (CDCI,, 400MHz) &: 1.18 (t,
3H), 1.28 (m, 6H), 3.05 (s, 3H), 3.62 |
(g, 2H), 3.98 (t, 2H), 4.78 (¢, 2H), 4.99
(m, 1H), 6.78 (m, 1H), 7.10 (m, 1H),
8.25 (m, 1H), 9.26 (m, 1H). MS
APCI+ m/z 435 [MHJ'

93

Q,
-
X

"H NMR (CDCL,, 400MHz) &: 1.20 (m,
9H), 3.00-(s, 3H), 3.65 (q, 2H), 3.98 (t,
2H), 4.79 (t, 2H), 4.90 (m, 1H), 6.95
(m, 1H), 7.10 (m, 1H), 8.61 (m, 1H),
9.22 (m, 1H). MS APCI- m/z 433 [M-
HT




\ ,CH3 N L,CH3 1H NMR (CDC13, 400MHz) 6:1.20-1.40 (m, 9H), 2.78 (q,
2H), 3.20 (s, 3H), 3.70 (m, 4H), 4.00 (t, 2H), 4.81 (t, 2H), 6.87 (d, 1H),
7.62 (t, 1H), 8.10 (d, 1H), 9.85 (s, 1H). MS APCI+ m/z 414 [M1-11+ 98 N
" ./ CH3 -N(CH,), 1/1 NMR (CDC13;480MHz) 6:1.30 (m, 6H), 2.78 (q,
2H). 3.25 (s, 6H), 3.70 (g, 2H), 4.00 (m, 2H). 4.82 (m. 2H). 6.90 (d. 1H).

7.69
CH3
3H),

94

(t, 1H), 8.10 (d, 1H)), 9.90 (m, 1H)
111 NMR (CD30D, 400MHz) 8:1
3.12 $(8;3H), 3.65 (a"RH), 37

N 3

Og

BN

H,C” “CH,

RSN (€ B2 B0 O OMFIT) 21515 (t,
fﬁfﬁs’?@g%g%%lﬁﬂ: 8% 2535 315
(s, 3H), 3.64 (q, 2H), 4.00 (1, 2H), 4.88
(m, 1H), 4.94 (m, 2H), 7.16 (d, 1H)
7.34 (t, 1H), 7.42 (d, 1H), 7.57 (s, TH),
. MS ES- miz 411 [M-H[

95

O

"H NMR (CD,OD, 400MHz) 5: 1.15 (1,
3H), 1.23 (d, 6H), 3.05 (s, 3H), 3.65
(9, 2H), 4.00 (t, 2H), 4.79 (t, 2H), 5.11
(m, 1H), 7.09 {t, 1H), 7.40 (t, 2H), 7.71
(d, 2H). MS ES- m/z 397 [M-H]

96

\

CH, CH,

"H NMR (CD,0D, 400MHz) &: 1.12 (t,
3H), 1.30 (t, 3H), 2.41 (s, 3H), 3.22 (s,
3H), 3.58 (q, 2H), 3.76 (q, 2H), 3.97 (i,
2H), 4.82 (t, 2H), 7.02 (d, 1H), 8.12 (s,
1H), 8.14 (d, 1H). MS APCI+ m/z 400
MH

97

N _CH,

CH,

'H NMR (CDCl,, 400MHz) &: 1.20-1.40
(m, 8H), 2.78 (q, 2H), 3.20 (s, 3H),
3.70 (m, 4H), 4.00 (t, 2H), 4.81 (t, 2H),
6.87 (d, 1H), 7.62 (t, 1H), 8.10 (d, 1H),
9.85 (s, 1H). MS APCI+ m/z 414
[MHT

98

W

-N (CHa)z

"H NMR (CDCl,, 400MHz) 5: 1.30 (m,
8H), 2.78 (q, 2H), 3.25 (s, 6H), 3.70
(9, 2H), 4.00 (m, 2H), 4.82 (m, 2H),
6.90 (d, 1H), 7.65 (t, 1H), 8.10 (d, 1H),
9.90 (m, 1H). MS APCl+ m/z 400

}

[MHY'




CH3 (t, 2H), 4.96 (m, 1H), 7.06 (d, 1H), 7.84 (t, 1H), 7.99 (d, 1H). MS ES-
m/z 412 EM-HI CH3 1H NMR (CD200, 400MHz) 8: 1.10 (t, 3H), 2.37
(s, 3H), 3.23 (s, 6H), 3.61 100 -N(CH3)2 (g, 2H), 3.96 (t, 2H), 4.85 (t,
2H), 7.08

-215~

09

CH,
N™ ™=
| S

H NMR (CD,0OD, 400MHz) &: 1.17 (t,
3H), 1.30 (d, 6H), 2.53 (s, 3H), 3.12
(s, 3H), 3.65 (q, 2H), 3.97 (t, 2H), 4.89
t, 2H), 4.96 (m, 1H), 7.06 (d, 1H),
7.84 (t, 1H), 7.99 (d, 1H). MS ES- m/z
412 [M-HT

1100

-N(CH,),

"H NMR (CD,0D, 400MHz) 5 1.10 {t,
3H), 2.37 (s, 3H), 3.23 (s, 6H), 3.61
(, 2H), 3.96 (t, 2H), 4.85 (t, 2H), 7.08
(m, 1H), 7.14 (m, 1H), 7.86 (d, 1H).
MS ES+ m/z 403 [MHJ'

101

. _CH,

CH,

"H NMR (CD,OD, 400MHz) &: 1.11 (1,
3H), 1.20 (t, 3H), 2.38 (s, 3H), 3.23 (s,
3H), 3.59 (q, 2H), 3.61 (g, 2H), 3.95 (¢,
2H), 4.85 (t, 2H), 7.09 (m, 1H), 7.14
(m, 1H), 7.84 (d, 1H). MS ES+ miz
417 [MHJ"

102

-N(CH,),

"H NMR (CD,OD, 400MHz) 3: 1.12 (t,
3H), 2.30 (s, 3H), 2.32 (s, 3H), 3.29
(s, 6H), 3.63 (q, 2H), 3.98 (t, 2H), 4.84
(t, 2H), 7.21 (d, 1H), 7.45 (d, 1H), 7.53
(s, 1H). MS ES+ m/z 399 [MH]

103

"H NMR (CD,0D, 400MHz) & 1.02 (t,
3H), 1.16 (¢, 3H), 2.19 (s, 3H), 2.21 (s,
3H), 8.16 (s, 3H), 3.52 (g, 2H), 3.63
(q, 2H), 3.87 (t, 2H), 4.73 (t, 2H), 7.09
(d, 1H), 7.30 (d, 1H), 7.43 (m, 1H).

MS ES+ miz 413 [MH]'

1104

"H NMR (CD,0D, 400MHz) &: 1.11 (1,
3H), 1.21 (d, 6H), 3.06 (s, 3H), 3.61
(g, 2H), 3.96 (t, 2H), 4.83 {m, 1H),




(m, 1H), 7.14 (m, 1H), 7.86 (d, 1H).

MS ES+ m/z 403 [MHI CH3 111

NMR (CD30D, 400MHz) 8: 1.11 (t, 101 1\"CH N3 L.CH3 3H), 1.20 (t,
3H), 2.38 (s, 3H), 3.23 (s, 3H), 3.59 (q, 2H), 3.61 (g, 2H), 3.95 (t, 2H), 4.85
(t, 2H), 7.09 (m, 1H), 7.14 (m, 1H)-2184 (d, 1H). MS ES+ m/z 417

[MH

4.85 (t, 2H), 7.28 (m, 3H), 7.90 (t, 1H).
MS ES- m/z 415 [M-HJ

105

H NMR (CD,0D, 400MHz) 8: 1.17 (t,
3H), 1.31 (d, 8H), 3.13 (s, 3H), 3.66
(a, 2H), 3.98 (t, 2H), 4.88 (t, 2H), 4.99
HSC*CHa (m, 1H), 7.19 (t, 1H), 7.90 (¢, 1H), 8.22
(d, 1H), 8.35 (d, 1H). MS ES- m/z 398
[M-HT

/
H,C

R3

Rﬁ

Data

106

'CH(CHs)z

"(CHz)zO (CHz)zoCHa

"H NMR (CD,0D, 400MHz) &:
1.30 (d, 6H), 2.42 (s, 3H), 3.02 (s, |
3H), 3.10 (s, 3H), 3.30 (s, 1H),
3.45 (t, 2H), 3.62 (t, 2H), 4.00 (,
2H), 4.98 (m, 2H), 7.05 (d, 1H),
8.10 (d, 1H), 8.20 (m, 1H). MS
APCI+ miz 458 [MH]"

107

-CH(CH,),

-(CH,),CH(CH,)OCH,

"H NMR (CD,0D, 400MHz) -
1.18 (d, 3H), 1.35 (d, 6H), 2.10
(m, 2H), 2.50 (s, 3H), 3.10 (s,
3H), 3.32 (s, 3H), 3.38 (m, 1H),
4.80-4.90 (m, 3H), 7.10 (d, 1H),
7.90 (s, 1H), 8.10 (d, 1H). MS
APCl+ m/z 428 [MH]'




10

CH 1H NMR (CD,OD, 400MHz) 8:1.12 (t, 3H), 2.30 (s, 3H), 2.32 (s,
3H), 3.29 CH,
(t, 2H), 7.21 (d, 1H), 7.45 (d, 1H), 7.53

102 - -N(CH3)2 (s, 6H), 3.63 (g, 2H), 3.98 (t, 2H), 4.84

~217-

108

-CH(CH,),

'H NMR (CD,0D, 400MHz) &:
0.12 (m, 2H}), 0.37 (m, 2H}), 1.06
ﬁ'\O/\CH (m, 1H), 1.30 (d, 6H), 2.44 (s,

. ¢ 2| 3H), 3.09 (s, 3H), 3.44 (d, 2H),
4.04 {t, 2H), 4.91 (m, 2H), 5.13
(m, 1H), 7.02 (d, 1H), 8.23 {m,
2H). MS ES-m/z 438 [M-HJ

109

-CH,CH,

"H NMR (CD,0D, 400MHz) 5
0.75 (m, 2H), 0.81 (m, 2H), 0.99
V\O e (m, 1H), 1.31 (t, 3H), 2.4 (s, 3H),

¢ 2 |3.27 (s, 3H), 3.38 (d, 2H), 3.79 (q,
2H), 4.01 (m, 2H), 4.89 (m, 2H),
7.03 (d, 1H), 8.19 (m, 2H). MS
ES+ m/z 426 [MH]"

Example 110

| 1-(2-Ethoxyethyl}-5-(N-isopropyi-N-methylamino)-7-(4-methyipyridin-2-ylamino)-1H-

pyrazolo[4,3-dlpyrimidine-3-carboxviic acid

The ester of preparation 121 (219mg, 0.51mmol) was dissolved in a solution of 1M

aqueous sodium hydroxide solution (3mL) in dioxane (1.5mL) and the reaction

| mixture stirred at room temperature for 18 hours. The reaction mixture was diluted

with 1M citric acid solution (50ml.) and the mixture washed with dichloromethane

(3x100mL). The combined dichloromethane exiracts were dried over magnesium

sulphate and concentrated in vacuo. The residue was purified by column



10

15

20

(s, 1H). MS ES+ m/z 399 [MHI CH cH3 \CH3 N 111 NMR (CD30D,

400MHz) 6:1.02 (t, 3H), 1.16 (t, 3H), 2.19 (s, 3H), 2.21 (s, 3H), 3.16 (s,

3H), 3.52 (g, 2H), 3.63 103 LCH3 (g, 2H), 3.87 (t, 2H), 4.73 (t, 2H),

7.09 (d, 1H), 7.30 (d, 1H), 7.43 (M, 4g).
chromatography on silica gel eluting with dichloromethane:methanol 100:0 to 92:8 to
yield the title product as a yellow oil, 80mg (38%).
'H NMR (CD,0D, 400MHz) &: 1.12 (t, 3H), 1.30 (d, 6H), 2.45 (s, 3H), 3.12 (s, 3H),
3.60 (m, 2H), 3.96 (t, 2H), 4.88 (m, 2H), 4.98 (m, 1H), 7.04 (d, 1H), 8.14 (s, 1H), 8.18
(d, 1H). MS APCI- m/z 412 [M-H}

Example 111

1-(2-Isopropoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-

1H-pyrazolof4,3-d|pyrimidine-3-carboxvlic acid

The ester of preparation 106 (140mg, 0.32mmol) was dissolved in methanol (2mL)
and the solution treated with 1M aqueous sodium hydroxide solution (640ulL). The
reaction mixture was stirred at room temperature for 18 hours before being
concentrated in vacuo. The residue was dissolved in water (20mL.), washed with
ethyl acetate (10mL), acidified with citric acid and extracted with dichloromethane
(2x20ml.). 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 100:0 to 95:5. The product was triturated
with ether to vield the title product as a white soiid, 45mg.

'H NMR (CD,0D, 400MHz) §: 1.10 (d, 6H), 1.32 (d, 6H), 2.42 (s, 3H), 3.12 (s, 3H),
3.66 (m, 1H), 3.94 (t, 2H), 4.83 (t, 2H), 5.05 (m, 1H), 7.04 (d, 1H), 8.16 (s, 1H), 8.20
(d, 1H). MS ES+ mfz 428 [MH]'



MS ES+ m/z 413 [MH] 104  1H NMR (CD300, 400MHz) 6:1.11 (t, 3H),
1.21 (d, 6H), 3.06 (s, 3H), 3.61 (g, 2H), 3.96 (t, 2H), 4.83 (m, 1H), -216-
4.85 (t, 2H), 728 (m, 3H), 7.90 (t, 1H). MS ES- m/z 415 [M-H]- 105 \ ,CH
N3 H3CCH3 1H NMR (CD,0D, 400Mf{g) 8: 1.17 (t, 3H), 1.31 (d, 6H), 3.13
(s, 3H), 3.66 (g, 2H), 3.98 (t, 2H), 4.88 (t, 2H), 4.99 (m, 1H), 7.19 (t, 1H),

7.90 (t, 1H), 8.22 Example 112
(2'R)-5-(N-Isopropyl-N-methylamin)-1-(2'-methoxypropyl)-7-(4-methylpyridin-2-

ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid

5 The title compound was prepared by a method similar {o that described for
example 111 using the ester of preparation 105.
'H NMR (CD,0D, 400MHz) &: 1.32 (m, 9H), 2.44 (s, 3H), 3.10 (s, 3H), 3.42 (s, 3H),
3.97 (m, 1H), 4.73 (m, 2H), 4.99 (m, 1H), 7.08 (m, 1H), 8.08 (s, 1H), 8.20 (d, 1H)..
MS APCI+ mfz 414 [MH]
10 Example 113
N-[1-(2-EthoxyethyD-5-(N-isopropyl-N-methylamino)-7-(4-methyipyridin-2-ylamino)-

1H-pyrazolol4, 3-d]pyrimidine-3-carbonylimethanesulfonamide

N=
SN
,N
N

CH,
\ N o
H _ 2
A O /
HSC/ \O | HEC CH3

The chioro compound of preparation 186 (90mg, 0.20mmoi), N-methyl-

15  isopropylamine (73mg, 1.0mmol), N-ethyldiisopropylamine (170pL, 1.0mmol) and
caesium fluoride {30mg, 0.20mmol) were dissolved in-dimethyl sulphoxide (1mL)
and the reaction mixture stirred at 110°C for 5§ hours. The reaction mixture was
allowed to cool and was then diluted with ethyl acetate (10mL.) and water (10mL).

The organic phase was separated and washed with water (2x10mL), dried over



10

15

20

(d, 1H), 8.35 (d, 1H). MS ES- m/z 398 EM-Hr ReH IN\ ;N N\/ HO
3N

-220-

magnesium sulphate and concentrated in vacuo. The residue was purified twice by
column chromatography on silica gel eluting with dichloromethane:methanol 99:1 tb
97.3. The crude product was dissolved in ethyl acetate (2mL) and treated with
pentane. The precipitate formed was filtered off and dried /n vacuo to yield the title
product, 42mg.

'H NMR (DMSO0-D, + CF,CO,D, 400MHz) &: 0.98 (t, 3H), 1.18 (d, 6H), 2.44 (s, 3H),
3.02 (s, 3H), 3.40 (s, 3H), 3.44 (d,.2H), 3.86 (t, 2H), 4.75 (m, 1H), 4.94 (t, 2H), 7.18
(d, 1H), 8.06 (s, 1H), 8.25 (d, 1H). MS ES- m{z 489 [M-HJ

Example 114
N-[5-(Dimethvlamino)-1-(2-ethoxyethvl}-7-(4-methylpyridin-2-vlamino)-1 H-

pyrazolof4,3-dlpyrimidine-3-carbonvilmethanesulfonamide

N=

N
H —
o. N =4
Sy, 0 /
HC O H,C

The title product was prepared by a method similar to that described for example
113 using a 33% solution of dimethylamine in ethanol as the source of the HNR*R®
amine. 556mg of the desired product was produced. |

'H NMR (DMS0-D, + CF,CO,D, 400MHz) 8; 0.97 (i, 3H), 2.45 (s, 3H), 3.20 (s, 6H),
3.40 (s, 3H), 3.44 (d, 2H), 3.88 {1, 2H), 4.95 (t, 2H), 7.18 (d, 1H), 8.07 (s, 1H), 8.25
(d, 1H), 13.40 (s, 1H). MS ES+ m/z 485 [MNa]' |
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20

25

R / H3C R6Data 1H NMR (CD30D, 400MHz)8: 1.30 (d, 6H), 2.42
(s, 3H), 3.02 (s, 3H), 3.10 (s, 3H), 3.30 (s, 1H), 106 -CH(CH3)2
-(CH2)20(CH2)200H3 3.45 (t, 2H), 3.62 (t, 2H), 4.00 (t, 2H), 4.98 (m, 2H),
7.05 (d, 1H), 8.10 (d, 1H), 8.20 (m, 14)-MS

Example 115
N-[1-(2-Ethoxyethy)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1 H-

pyrazolol4,3-dpyrimidine-3-carbonylimethanesulfonamide

The chioro compound of preparation 186 (110mg, 0.24mmol), N-methyi—ethylamihe
(79mg, 1.2mmol), N-ethyldiisopropylamine (210ulk, 1.20mmol) and caesium fluoride
{37mg, 0.24mmol) were dissolved in dimethyl sulphoxide (1mL) and the reaction
mixture heated to 110°C for 5 hours in a ReactiVial™. The reaction mixture was
partitioned between ethyl acetate (10mL) and water (10ml.) and the organic phase
separated and Washed with water (2x10mL). The organic phase was then dried over
magnesium sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with dichloromethane:methanol 99:1 to
97:3 to vield the title product as a pale yellow solid, 66mg.

Alternatively, example 115 may be prepared using the carboxylic acid of Example
96. The carboxylic acid of example 96 (1.0g, 2.50mmol), methanesuiphonamide
(356mg, 3.75mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(1.0g, 5.2mmol) and 4-dimethylaminopyridine (305mg, 2.5mmol) were dissolved in
dichloromethane (5mL) and the reaction mixture stirred at room temperature for 16
hours. The reaction mixture was diluted with 10% aqueous citric acid (3mL) and the
organic phase was separated, washed with water (3mL), dried over magnesium
sulphate and concentrated in vacuo.

*H NMR (DMSO-D, + CF,CO,D, 400MHz) &: 0.99 (1, 3H), 1.17 {t, 3H), 2.44 (s, 3H),
3.18 (s, 3H), 3.41 (s, 3H), 3.44 (d, 2H), 3.66 (d, 2H), 3.88 (1, 2H), 4.93 {t, 2H), 7.16
(d, 1H), 8.09 (s, 1H), 8.26 (d, 1H). MS ES-m/z 475 [M-HT

Example 116
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APCI+ m/z 458 [MH]+ 11.-INMR (CD30D, 400MHz) 8: 1.18 (d, 3H),
1.35 (d, 6H), 2.10 (m, 2H), 2.50 (s, 3H), 3.10 (s, 107 -CH(CH3)2
-(CH2)2CH(CHOOCH3 3H), 3.32 (s, 3H), 3.38 (m, 1H), 4.80-4.90 (m, 3H),
7.10 (d, 1H), 7.90 (s, 1H), 8.10 (d, 142pMS  APCI+ m/z 428 [MN+ -217-
108

Methy! 1-(2-ethoxyethyl)-5-{ethyl{methyl)amino]-7-[{4-fluoro-3-methylphenyllaminol~

1 H-pyrazolof4,3-d]pyrimidine-3-carboxylate

H,C

A mixture of the chioride from preparation 92 (200mg, 0.49mmol), N-
ethylmethylamine (0.084mL, 0.98mmol) and N-ethyldiisopropylamine (0.17mL,

-0.98mmol) in dimethylsulphoxide (2mlL) was heated in a Reactivial® at 120°C for 18

hours. The cooled mixture was concentrated under reduced pressure and the
residue partitioned between dichloromethane (100mL) and water (100mL) ar}d the
layers separated. The aqueous solution was exiracted with further dichloromethane
(50mL) and the combined organic solutions were washed with water (100mL}, brine
(50mL.), dried over magnesium sulphate and evaporated under reduced pressure.

The crude product was purified by column chromatography on an isolufe® sitica gel

cartridge using dichloromethane:methanol (100:0 to 95:5) as an elution gradient to

provide the title compound as a white crystalline solid, 70mg.

'H NMR (CD,OD, 400MHz} 8: 1.15 (t, 3H), 1.20 (t, 3H), 2.30 (s, 3H), 3.19 (s, 3H),
3.60 (q, 2H), 3.70 (q, 2H), 3.96 (s, 3H), 3.98 (m, 2H), 4.80 (t, 2H), 7.01 (m, 1H), 7.42
(m, 1H), 7.67 (m, 1H). |
MS APCI+ m/z431 [MH]"

Example 117
Methyl 5-(diethyiamino)-1-(2-ethoxyethyl)-7-{{4-fluoro-3-methylphenylamingl-1H-

pyrazolol4,3-dlpyrimidine-3-carboxylate




10

15

-CH(CH3)2 O H2 1FINMR (CD30D, 400MHz) 8: 0.12 (m, 2H), 0.37 (m,
2H), 1.06 (m, 1H), 1.30 (d, 611), 2.44 (s, 3H), 3.09 (s, 3H), 3.44 (d, 2H),
4.04 (t, 2H), 4.91 (m, 2H), 5.13 (m, 1H), 7.02 (d, 1H), 8.23 (m, 2H).MS ES-
m/z 438 [M-1-1I 109 -CH2CH2 *223NMR (CD30D, 400MHz) 8: 0.75
(m, 2H), 0.81 (m, 2H), 0.99 (m, 1H), 1.31 (t, 3H), 2.44 (s, 3H), 3.27 (s,
3H), 3.38 (d, 2H), 3.79 (q, 2H), 4.01 (m, 2H}H.89 (m, 2H), 7.03 (d, 1H),
8.19 (m, 2H).MS ES+ m/z 426 [MHI Example £10
1-(2-Ethoxyethyl)-5-(N-ispprogytN-methy#a I -7-(4-methvlpyridin-2-yla
mino)-1 H- pyrazolo[4,:ﬂj]pyrimiaine-s- dylic acid

L\HN

The title compound was obtained as a white crystalline solid from the compound
from preparation 92, after re-crystallisation from methanol, following a similar
procedure to that described in example 116. |

'H NMR (CDCL,, 400MHz) 8: 1.20 (m, 9H), 2.30 (s, 3H), 3.65 (m, 6H), 4.00 {m, 5H),
4.75 (1, 2H), 6.95 (m, 1H), 7.35 (m, 1H), 7.60 (m, 1H).

MS APCI+ m/z445 [MH]"

Example 118
1-(2-Ethoxyethyi)-5-lethyl(methyl)aminol]-7-[{3-methylphenylamino}-1H-pyrazoloj4,3-

dipyrimidine-3-carboxylic acid

A mixture of the chloride from preparation 238 (200mg, 0.53mmol), cesium fluoride
(81mg, 0.53mmol) and N-ethylmethylamine (0.25mL, 2.65mmol) in
dimethylsulphoxide (1.5mL) was heated in a Reactivial® at 110°C for 18 hours. The
cooled mixture was partitioned between dichloromethane (50mL) and 1N citric acid
solution (100mL.} and the layers separated. The aqueous solution was extracted with
further dichloromethane (50ml.) and the combined organic solutions washed with

water (2x100mL) and then brine (50mL.). The solution was dried over magnesium



5 The ester of preparation 121 (219mg, 0.51mmol) was dissolved in a
solution of 1M aqueous sodium hydroxide solution (3mL) in dioxane
(1.5mL) and the reaction mixture stirred at room temperature for 18 hours.
The reaction mixture was diluted witly44\ citric acid solution (50mL) and
the mixture washed with dichloromethane 10 (3x100mL). The combined

sulpithedlaremeihessterdcindvene diedoyrigvagnes imvigipiaieiva dompound as
concentrated in vacuo. The residue was purified by column -218-

a whitgrsfiligho -on silica gel eluting with dichloromethane:methanol 100:0
B iSsp L R R R L DR P AR

3.85 :emw, &H;S G101}, Z-H)0 4188k 4286, (4. 281 Y. 10X d7 . OM X 7. 3B n8. 1), 7.50
5 (4 1@,2];-8 i éd 1H). MS APCI- m/z 412 [M-Hr Example 111
( IS(;l o’pox ethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2

MS Aplaminajz Bg9pvaplol4,3-tvrimidine-3-carboxylic acid CH H3C CH3
CH3 /N--( CH3 H3C 10 The_ester of prearatlon 106 (140mg, 0.32mmol)
was dissolved in methanol RIS e SBIuHSN treated with 1M

The RABGAHG SBAMBUNGY SXigh ?@H&?@I %ﬁ%)a%&ﬁ%%wmxwre was
stirred at room temperature for 18 hours before being concentrated in
vacuo. The residue was dissolved in W@tﬂ (20mL), washed with 15 ethyl
acetate (10mL), acidified witiRtitric &8 and extracted with
dichloromethane (2x20mL). Thg orgagics were combined, dried over
magnesium sulphate and congen fed¥Mivacuo. The residue was purlfled
by column chromatography ofysilica gel Iutlng#\ath
dichloromethane:methanol 100/0 to 9§5. “product was triturated with
ether to yield the title productds a white soI| 45mg. 20 1FINMR (CD30D,
400MHz) 8: 1.10 (d, 6H), 133 (d8Hl), 2.42 (s, 3H), 3.12 (s, 3H), 3.66(m,
1H), 3.94 (t, 2H), 4.83 (t, 2H), 5.05 (m, 1H), 7.04 (d, 1H), 8.16 (s, 1H),

10 werema@regﬁomgr@gzpﬁﬁgmgj[mb]onde compounds from preparations 149,

231, 232 and 237, following a similar procedure to that described in example 118.

Ex | HNR', R® Yield/Data
Hac“o- N{ e Yellow crystals {(93%)
'H NMR (DMSO-D_+drop TFA-d,
“NHT N CH, ( o7 CTOP

400MHz) 8 1.14 (t, 3H), 2.45 (s, 3H),

119 | 3.20 (s, 6H), 3.63 (q, 2H), 3.81 (t, 2H),
4.98 (1, 2H), 7.16 (d, 1H), 8.11 (s, 1H),
8.24 (d, 1H).
MS m/z 386 [MH]'




-219- Example 112

(2'R)-5-(1V-Isopropyl-N-methylamino)-1-(2'-methoxypropy1)-7-(4-methylp
yridin-2- ylamino)-1H-pyrazolo[4,3-clovrimidine-3-carboxylic acid 0"CH3

5The title compound was prepare
for example 111 using the ester o

d B32&-method similar to that described
f preparation 105. 1H NMR (CD30D,

400 814,32 (m, 9H), 2.44 (s, BMBlIBAGidBE@HRBNA2 (s, 3H), 3.97 (m,
1H),14.73 (m, BH), 4.99 (m, 1H), 7|08, (m,.1H (s, 1H), 8.20 (d, 1H).
MS FZCI+ | 41ﬁ [ll)\/IK 10Exampléi§11sri]§/‘i::Lz ezﬁ'g%”ﬁﬁf‘)op i’; l“d*@m
N-1.1-(2-Ethoxyethyl)-5-(N-isopro )ﬁdﬁhm amgm)/ Flf—)miar Hylgy glin-2 57
-vlamino)- 1H-pyrazol f% ovrimidine-3-carbonv|Ir%ethanesulfortl)(ami e
1881 n N H3CH3 Jlelje EBntu & (Srepbibaiohd1és BOmy.68
0.20mmol), N-methyl- 15 isoprop$llamine;{7 i I
N-ethyldiisopr@pylamine (1704, 1.p Fn%l fan($ ga@é%ﬂnﬂ%')ogr’?dg’(%wh&‘og (s,
0.20mmol) wete dissolved in dimethyt s@@ixsde HmL) and the reaction
mixture stirrediat 110C for 5 hours. The reaction mjxture was allowed to
cooliand was then diluted with ethy@é‘?&eﬁébwmd water (10mL).
The oitpgms\%r ase viﬁlélp\afte FRiEdagrpywater (2X10mL), dried
over; 3 i '
K P OH| 'H NMR (DMSO-D,, 400MHz) &: 0.95 (t,
. 3H), 1.15 (t, 3H), 3.17 (s, 3H), 3.38 (q,
121 2H}, 3.66 (g, 2H), 3.83 (1, 2H), 4.63 (s,
2H}, 4.95 (t, 2H), 7.14 (d, 1H), 8.19 (d,
1H), 8.34 (s, 1H). '
MS m/z 416 [MH]"
Yeliow powder (50%)
'H NMR (CD,0D, 400MHz) &: 1.30 {t,
3H), 1.50 (m, 1H), 1.60 (m, 1H), 1.90 (m,
122° 2H), 2.12 (m, 2H), 2.45 (s, 3H), 3.30 (s,
3H), 3.80 (g, 2H), 3.90 (t, 2H), 4.00 (m,
1H), 4.90 {m, 2H), 7.05 {d, 1H), 8.20 (m,
2H).




-22 0- magnesium sulphate and concentrated in vacua The residue was
purified twice by column chromatography on silica gel eluting with
dichloromethane:methanol 99:1 to 97:3. The crude product was dissolved
in ethyl acetate (2mL) and treated wigipgentane. The precipitate formed
was filtered off and dried in vacua to yield the title product, 42mg. 1H NMR
(DM$O-DEALCF3CO2D, 4Q0MH2) 874186 Kol 684 (d, 6H), Z247(S;
3H), B0 (s, i), 3.40:55, 3%‘2, 3.441(d§\2%, 3.86 (1, 2H), 4.75 (m, 1H),
4.94(t, 2H) % 8*(% 06 (5, 1H] M98 (BMPQ-Ms droprifz4do

[M-Hy 10Example 114 3 ) :
N[5-(DimetHylamino)-1-(2-ethoxyetinlr ErsatidBy - J1&hish -

RFagolor4,3-olpyrimidine-3-carbopgrieth adte nUbORa(mi M), 3 He(gllgH),
product was prepared by a method similar to that described for example
15 113 using a}33% solution of dir1§tﬁylm#§t§éﬁ(ﬁﬁg hS360ctdh
the HINR3R4 amine. 55mg of the C@Ugtéggrq)q_?lpgwgqgrqpﬂped. 11 -
NMR (DMSO-D6+ CFsCO,D, 400MHz) 8: 0.9 ﬁzs[t 3H), 2.45'(s, 3H), 3.20
(s, 6H), 3.40 (s, 3H), 3.44 (d, 2H), IS W2 8}, 2H), 7.18 (d, 1H),
807 ' (O TH). R0 (5 BERE VORI poifer Brsiff ot 2622t

E.xamp
N414(2-Ethoxgethyl)-5-( |-N-riEtiNeRN (G, T O -4y din: 25/ /ami
olo[4,3-djjpyrim dine-ﬁ- arbonyllmeth?znesu llona mide 5

no)-1 H- pyra :
ound ot preparatip 8 Mg 9 drkQ &M, 1H), 1.90 (m,

The thloro«0
N-methyl-eghylamiNe (79n1Y, 1.2mpgol), N>-qiby|disamopyaming 3194l (s,
Z{g%g, 0.24mmol) were dissolved in

124bmmol) anc

dimethyl sulphgxide (1mL) and th e hopthinaute hehfti(to 2HD @ & n,

hourk in a Reagt'Vialw. The reaction jixgys Sqa(titi fb twe

| ethyl acetate (10mL) and water (1 mi[l[))' an t#g‘orgefhi?:%)}f (sjéq%s’ 820 (m,
sepdrated and jwashed with water}(2kilOmL). The organic phase was then
dried over magnesium sulphate a W t al'ﬁf_l [ ,The residue

was purified by column chromatograp 5\%%93%" Zglgf’émﬁg with

dichloromethane:methanol 99:1 to 97:3 to yield the title product as a pale

ellow solid, 66mg. Alternatively, example 115 may be prepared using the
A—Tr{eaﬁggggyﬁé WaS @gg(%;ﬁ{bqs@d frgm dlchlgromethang, the?l sgnicated Ingether and

dried in vacuo.

Example 125
5 5-(Diethylamino)-1-(2-ethoxyethy-7-[(1-methyl-6-axo-1 ,6-dihvdrépvrid in-3-ylamino}-1H-
pyrazolof4,3-dlpyrimidine-3-carboxvlic acid
O

~

A mixture of the chloro compound from preparation 239 (170mg, 0.43mmol),
diethylamine (0.18mL, 1.73mmol) and cesium fluoride (66mg, 0.43mmol) in’

10 dimethylsulphoxide (tml.) was stirred at 110°C for 2 hours. Additional diethylamine



10

15

20

15 96. The carboxylic acid of example 96 (1.0g, 2.50mmaol),
methanesulphonamide (356mg, 3.75mmol),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.0g,
5.2mmol) and 4-dimethylaminopyridid@7(305mg, 2.5mmol) were dissolved
in dichloromethane (5mL) and the reaction mixture stirred at room

(0.18emhpdrZBimeriol) I dioedvtidnBaxin (ixike was arldest enmixgre
tran%\f/%lrfﬁ%ﬁ%%th %%C{%@%pag‘&i%&gﬁrw fBP% tiser RE r‘?é(.eq”he cooled

ed with water ried over magnesium sulphaté an
mixteaneeriditett hwiisuichibisMBiRaMSQ@MRG4S)y £FBR43PR dAMMMN)dRriG. 88id
(t, 3H), 1.17 Sts 3H), 2.44 _%H), 3.18 (s, 3H€§,) 3.41 (s, 3H), 3.44 l(gcil‘,zzH),
solubioss(F 2013 BagconpinegAGUSAYSAeBITpnsyekeoyashes Ve (d,
dichibrOr¥pdne {?%ﬁ.@tﬂ\érl‘ﬁa%’?ﬁe%&%@ﬂ?@‘%kin solid sodium bicarbonate. This
1-(2-ethoxyethyl)-5 f’ethyl(methynam|noI-7-114- uoro-3-methylPhenyl)ami
solufien wasprizeter il slienictmectians ¢yl dtheearsingseorganic

sl R AR i o e LB e SRR 8 B
sepatatiethytiidys)idad2uhyevdsbediecder adtemetil ¢ satr ¢ 20Refosdifiting oil
hours. T led mij d d
was S RETHRE BRI B AR B HER A ESEHi, g The
resulflQ9edicpRedhméayarsrraparaist ThoRAERUS S0IMEARMARSABEShd as a

_ with further dichloromethane 10 (50mL) and the combined organic
solidso|utions were washed with water (100mL), brine (50mL), dried over

RSB AR e (e B TS

product was’purifie column' ¢hromatography ‘
3.65dantritidy GOy Dizhprébetran2it)ethahdt(1118)0AF 95r5) aklp8al0tisn1H).

. dient ide the title compound as a white crystalline solid, 70mg.

MS %‘?M ‘E%%ﬁ)o, 400MHz) 8: 1.15(t, 3H), 1.20 (t, 3H), 2.30(s, 3H),
3.19(s, 3H), 3.60 (g, 2H), 3.70 (gxahhkI2.964s. 3H), 3.98 (m, 2H), 4.80 (t,
2H), 7.01 (in, 1H), 7.42 (m, 1H)7 7.67.(m, 1H). MS APCI+ m/z431 [MFI
Ex yRamino}-7-{{4-methylpyridin-2-yllamino}-1-[2-(2,2,2-

i S laRs0rPnRtBVRESRAMNGY

A mixture of the chloride from preparation 233 (75mg, 0.17mmol}, N-
ethyldiisopropylamine (0.15mL, 0.85mmol), cesium fluoride (26mg, 0.17mmot} and
N-methylisopropylamine (0.09mL, 0.85mmol) in 1-methyl-2-pyrrolidinone (1 mL) was
stirred at 110°C in a Reactivial® for 4 hours.

The cooled reaction mixture was purified directly using a Phenomenex Luna C18

reverse phase silica gel column and acetonitrile:95% water/5% methanol/0.1%
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The title compound was obtained as a white crystalline solid from the

compound from preparation 92, after re-crystallisation from methanol,

following a similar procedure to that described in example 116. 5 1H NMR

(CDCI3, 400MHz) 5: 1.20 (m, 9H), 2.394s, 3H), 3.65 (m, 6H), 4.00 (m,

5H), 4.75 (t, 2H), 6.95 (m, 1H), 7.35 (m, 1H), 7.60 (m, 1H). MS APCI+
trifluorbz445¢Mbit] {5:95 to 95:5) as elutionEyaviaet 1 TBe product was dissolved in

. . 1-(2-Ethoxyethvl)-5-fethyl(methyhamipol- 7-f(3-methy|phenyhaminol-1H-py .
dioh{ SRR ARAL P R RS S QoM P S SR eIqa e

rvdgreatin \fle HimeReansEal KB
ove fluoride (891“26{%; %%ﬁrﬁol) and N-et%ﬁ%ﬁﬁ%ﬁr{wlﬁggﬁﬁ? %Gigrg%?e the

title goRiRR4AGsEBRBXide (1.5mL) was heated in a Reactivial(r) at 110C for 18

1 I5 5 I XUre.w, tit) ichlorgme
H N s e s e 21
4.15qGuBidisisoiuion W 496 eaHYtA. 08 ther Th BebnethtH, Gom(g, aiid).
e combhin rganic solutions washed with water (2x100mL) and then
MS r#ﬁé:\"@(f}‘re?g)(i@F‘géﬁlsoIution was dried over magnesium -224- sulphate and
concentrated under reduced preggHifgfe Argyide the title compound as a
white solid, 150mg. 1H NMR (400 MHz, CD20D) 8: 1.10 (t, 3H), 1.25
-y kenetnyl amina|-geiid et pyridin ' AV
4-85nabibeitddetiih.{ A {fkl
APCI+ M7z 399 TMN. EXamples T1I9 10 124 Tne following compounds of
the general formula shown pbelow: HN 3 1 4 10 were prepared from the
corresponding chloride compounds from pr&wrations 149, 231, 232 and

237, following a similar procedure to that dgscfibed in example 118. De ix
\

The title compound was prepared from the compound from preparation 233 and N-
ethylmethylamine, following a similar procedure o that described in example 126,
except only 2 equivalents of N-ethylmethylamine and N-ethyldiisopropylamine were
used.

'H NMR (CD,0D, 400MHz) &: 1.30 (t, 3H), 2.49 (s, 3H), 3.26 (s, 3H), 3.73 (g, 2H),
3.98 (q, 2H), 4.18 (t, 2H), 4.98 (i, 2H), 7.05 (d, 1H), 8.00 (s, 1H), 8.10 (d, 1H).

MS ES- m/z 452 [M-HT

Example 128
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/ NN OH FIN'R1 | CH3 Ex HNIV, Re Yield/Data 119 H3C.,0 ri N-"--
4,N#7- H 3 Yellow crystals (93%) 1FINMR (DMSO-D6+drop TFA-d,
400MHz) 8:1.14 (t, 3H), 2.45 (s, 3H), 3.20 (s, 6H), 3.63 (g, 2H), 3.81 (t,
2H), 4.98 (t, 2H), 7.16 (d, 1H), 8.11 (k) 8.24(d, 1H). MS m/z 386 [MIi]
-225-120C-----...H30

5-{Diethylamino)-7-[{4-methylpyridin-2-yllaminol-1-[2-(2,2,2-trifluoroethoxy)ethyi}-1 H-

pyrazolol4,3-dipyrimidine-3-carboxylic acid

A mixture of the chloride from preparation 233 (100mg, 0.23mmo!), cesium fluoride
(35mg, 0.23mmol} and diethylamine (0.07mL, 0.69mmol} in dimethylsulphoxide
(1mL) was stirred at 120°C in a Reactiviai® for 18 hours.
Tlc analysis showed starting material remaining, so additional diethylamine (0.07ml,,
0.69mmol) was added and the reaction heated for a further 3 hours at 135°C. The
cooled mixture was suspended in 1M citric acid solution (200mL) and extracted with
dichloromethane (3x50mL). The combined organic extracts were washed with water
(50mL), brine (25mL) and dried over sodium sulphate then concentrated under
reduced pressure. The crude product was purified by column chromatography using
a silica gel Isolute® cartridgé and an elution gradient of 10% acetic acid in
méthanol:dichloromethane: (1:99 to 7:93). The product was triturated with ether and
dried in vacuo to afford the title compound as a yellow powder, 44mg.
'H NMR (CD,0D, 400MHz) &: 1.35 (t, 6H), 2.50 (s, 3H), 3.70 (q, 4H), 4.00 (g, 2H),
4.18 {t, 2H), 5.00 (t, 2H), 7.10 (d, 1H), 8.05 (s, 1H), 8.13 (d, 1H).
MS ES+mjz 468 [MH]'

Example 129
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N----k-N 'INH"-)L----- L-CH3 Yellow solid (85%) 1H NMR (DMSO-D64-drop
TFA-d, 400MHz) 8: 1.02 (t, 3H), 1.19 (t, 3H), 2.57 (s, 3H), 3.19 (s, 3H),
3.48 (g, 2H), 3.68 (g, 2H), 3.83 (t 2H), 4.82 (t, 2H), 8.08 (s, 1H), 9.02 (s,
1H). MS m/z 401 [MHr 121 N--t*--- LN, L.--1,,,AH Yellow oil, (88%)
1FINMR (DMSO-D,, 400MHz) 8:0.95 (t, 3H), 1.15 (t, 3H), 3.17 (s, 3H),

3.3 (F4 MRS fﬁ:h DyB&RitloP B A RdHsy IBh ol (L. (312, 2.
1H),8.19 (d, 1H), 4 s, 1H). Msz4 6 [MHr 122A 0 f QCHST'NH N
-.., Yl ..h.'em,oz.. o) Wsveazglod Sl nuinidipes3-cabendia@dido
(m, 1H), 1.60 (m, 1H) 1.90 (m, 2H) 2.12 (mCZfJﬁ) 2.45 (s, 3H), 3.30 (s,
3H), 3.80 (g, 2H), 3.90 (t, 214), 4.00 (m, 1H),j4.80 (m, 2H), 7.05 (d, 1H),
8.20 (m, 2H).

SN CH
N/)\ba

The title compound was obtained as a solid in 45% yield from 2-methylipyrrolidine

and the chloride from preparation 233, following the fﬁrocedure described in example

‘H NMR (CD,0D, 400MHz) : 1.38 (d, 3H), 1.85 (m, 1H), 2.10 (m, 1H), 2.25 (m, 2H),
2.50 (s, 3H), 3.60 (m, 1H), 3.79 (m, 1H), 3.98 (q, 2H), 4.15 (t, 2H), 4.45 (m, 1H), 5.00
(t, 2H), 7.10 (d, 1H), 7.98 (s, 1H), 8.15 (d, TH).

MS ES+ m/z480 [MH]'

Example 130
5—[Cyc-lobutvl( methyhaminol-7-[(4-methyipvridin-2-yvl}aminol-1-[2-(2.2,2-
trifluoroethoxy)ethyl}-1H-pyrazolof4,3-dlpyrimidine-3-carboxylic acid

The title compound was obtained in 42% yield as a yeltow solid, from the amine from

preparation 241 and the chloro compound from preparation 233, following a similar
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-226- N-N v&NHAA,CH 3 Yellow solid (69%) 1H NMR (DMSO-De+drop

TFA-d, 400MHz) 5: 1.02 (t, 3H), 1.21 (d, 6H), 123 2.57 (s, 3H), 3.02 (s,

3H), 3.48 (g, 2H), 3.82 (t, 2H), 4.82 (t, 2H), 4.95 (m, 1H), 8.04 (s, 1H),

9.03 (s, 1H). MS m/z 415 [MHI  -231-
procedure to that described in example 128, except 5eq N-ethyldiisopropylamine
was also added.
'H NMR (CD,0OD, 400MHz} &: 1.80 (m, 2H), 2.35 (m, 4H), 2.50 (s, 3H), 3.21 (s, 3H),
3.99 (g, 2H), 4.18 (t, 2H), 4.80 (m, 1H), 4.99 (t, 2H), 7.10 (d, 1H), 8.05 (s, 1H), 8.18
(d, 1H). '
MS APCI+ m/z480 [MH]

Examples 131 to 133

A solution of the appropriate esters from preparations 240-242 (O.Srﬁmol) in sodium
hydroxide (1N, 4mL, 4mmol) and dioxan (2 mL) was stirred at room temperature for
18 hours. The solution was concentrated under reduced pressure and the residue
partitioned between dichloromethane (20mL}) and 1M citric acid solution {10ml.). The
layers were separated and the organic phase dried over magnesium sulphate and

evaporated under reduced pressure to give the title compounds.

Ex No | -NR°R* Data

131 \N,CH3 "H NMR (DMSO-D, + 1dp TFAD), 400MHz) &: 0.65 (t,
k 3H), 1.18 (t, 3H), 1.38 (m, 2H), 3.18 (s, 3H), 3.34 (t,

CHy | 2H), 3.62 (q, 2H), 3.82 (t, 2H), 4.98 (t, 2H), 7.28 (m,
1H), 8.20 (m, 2H), 8.38 (d, 1H).
MS APCI+ m/z400 [MH]*
132 - CHa | 'HNMR (DMSO-Dg+ 1dp TFAD, 400MHz) 5: 0.65 (,

/L 3H), 1.18 (d, 6H), 1.38 (m, 2H), 3.04 (s, 3H), 3.22 (4,
H,C™  CHy | o), 3.84 (¢, 2H), 4.70 (m, 1H), 4.98 (t, 2H), 7.30 (m,
1H), 8.20 (m, 2H), 8.40 (d, 1H).

MS APCl+ miz414 [MH]'
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CH3 Pale yellow powder (45%) 124A *-NHN --," 11-INMR (CD30D,
400MHz) 6:1.35 (d, 6H), 1.45 (m, 1H), 1.60 (m, 1H), 1.90 (m, 2H), 2.10
(m, 2H), 2.45 (s, 3H), 3.15 (s, 3H), 3.30 (m, 1H), 3.90 (t, 2H), 4.05 (m,
1H), 5.02 (m, 2H), 7.05 (d, 1H), 8.20p, 2H). MS APCI+ m/z 440 [MH]
A-The product was recrystallised from dichloromethane, then sonicated in
133 etfecand died in Vap RamRIS &5 + 1dp TFAD, 400MHz) 5: 0.66 (t,
554(Didthvianfifty-1-(2-ethonethyl)-7-F{1-methyl-6-oxo-1,6-dihydrepvddin-
3-yhamlpol-1H- PYRZDIJ4LB &) Sinidak (Brcaibh 3RO dti@H) BHEHa A

mixture of @id,chloro f r R 2 0 1),
Cicihylamine {015 T P A OB B2 iy S

in 10dimethylsulph Lidg, @38 dyvald-tirred at 110C for 2 hours. Additional
diethylamine MS APCI+ m/z414 [MH]

Example 134
1-(2-Ethoxyethy)-7-[(4-methylpyridin-2-yl)aminol-5-pyrrolidin-1-yl-1 H-pyrazolo[4,3-

dipyrimidine-3-carboxylic acid

A solution of the ester from preparation 259 (50mg, 0.12mmol) in 1N sodium
hydroxide solution (1mL) and dioxan (0.5mL) was stirred at room temperature for 18
hours. The mixture was diluted with 1M citric acid solution (50mL) and extracted with
dichloromethane (3x200ml.). The combined organic extracts were dried over
magnesium sulphate and evaporated under reduced pressure. The crude product
was purified by o;:)!umn chromatography using an Isolute® sllica gel cartridge and an
elution gradient of dichloromethane:methanol (100:0 to 90:10) to provide the title
compound as a yellow solid, 23mg.

'H NMR (CD,0D,400MHz) &: 1.10 (t, 3H), 2.10 (m, 4H), 2.45 (s, 3H), 3.59 (m, 2H),
3.70 (m, 4H), 3.90 (t, 2H), 4.90 (m, 2H), 7.05 (d, 1H), 8.20 (m, 2H).

MS APCI+ m/z 412 [MHY

Example 135
5-[Isopropyl{imethylaminol-1-[(2S)-2-methoxypropyll-7-{(4-methvipyridin-2-vl}aminol-

1H-pyrazolol4, 3-dlpyrimidine-3-carboxyilic acid




10

16

-227- (0.18mL, 1.73mmol) in dimethylsulphoxide (0.5mL) was added, the
mixture transferred to a Reactivial(r) and stirred at 110C for a further 2
hours. The cooled mixture was diluted with dichloromethane (40mL) and
washed with 1M citric acid solution (3xmL). The combined aqueous
solutions were washed with 5 dichloromethane (20mL), then basified to
pH 6 using solid sodium bicarbonate. This solution was extracted with
dichloromethane (3x30mL) and the combined organic solutions washed
with water (20mL) and brine (20mL) then dried (§3iag a phase separation
cartridge) and concentrated under reduced presguyre. The resulting oil was
suspended in water (30mL) and the mixture icaged for 30 minutes. The
10 resulting solid was filteddglpff and dried in o provide the title
compound as a solid. 1IE1 N D30M00 8:1.12 (t, 3H), 1.25 (t,

6.65 (d, 1H), 7.75 (m, 1H), 8.10 (s - r/z 428 EM-HI
15Example 126 5-flsoloropyl(mé¥ CH
61-74(4-methylpyridin-2-vflaminol- 2SN 2
trifluoroethoxy)ethy11-1H-pyrazolg14,3-dlpyrimidjne-3-carboxylic acid
CHS3 A mixture of the chloride arra%(; jJqmg, 0.17mmol), N-
20 ethyldiisopropylamine (0.15mL, 0.85m )i,l'cesium fluoride (26mg,

17 N-methylisopropylami 09mlL., 0.85mmol) in
A sl e e R 20 P oo dlenan (aaply and
sodibnutsydrbride i, rémdtionanixtirred\as gk iRshiperetird SMO1® hours. The
Phenomenex Luna C18 reverse phase silica gel column and

mixtER WAR R IRLRS MY ShERRHAS P iessWeRnA NG batdue sliied:vith citric
acidl8¥qiRhad RlUEOMURdiRRls SRBEHAHEE evas s NEAd - hioromethane

dichloromethane and the solution washed with sodium bicarbonate

(3xQsmide teicembirg drigResaldligmaahe @ vdfivradivmrdeareduatisolution
o R A B R S A 8 B o resure
The 2ri)id. piofuctlWpsipesifie bl ColdBd clitOmR R Ksp At ifint2atsl | Sot)tdeSsilica
gl caid, AR HIRG 2dent A aighoT e ishaeL (1000 o 94:6) to
giveé&?&;ﬂ!dﬁ@ﬁ@hﬁé%‘é' irilapydazflo dthdrdieyinidiesnfticg ey iadd off and |
dried to give the title compound as a white solid, 26mg.
'H NMR (CD,0D,400MHz) §: 1.30 (m, 9H), 2.42 (s, 3H), 3.10 (s, 3H), 3.43 (s, 3H),
4.00 (m, 1H), 4.75 (m, 2H), 4.99 (m, 1H), 7.02 (d, 1H), 8.08 (s, 1H), 8.10 {d, 1H).
MS APCI+ miz 414 [MH]

Examples 136 to 140




OH The title compound was prepared from the compound from
preparation 233 and Nethylmethylamine, following a similar procedure to
that described in example 126, 15 except only 2 equivalents of
N-ethylmethylamine and N-ethyldiiso@dpylamine were used. 'H NMR
(CD30D, 400MHz) 5:1.30 (t, 3H), 2.49 (s, 3H), 3.26 (s, 3H), 3.73 (q, 2H),

A s@uiR e DRy, apreqpriaty, eeEBHrem) preparatians) 269248, (tid))8rlsodium

QSRR T e G I R R
tempypyetovd-fbtt8 hours. The solution was concentrated under reduced pressure
and the residue partitioned between dichloromethane and 1M citric acid solution and
the layers separated. The agueous phase was extracted with additional
dichloromethane, the combined organic solutions dried over magnesium sulphate
and evaporated under reduced pressure. The products were triturated with ethyl
acetate, and the solids filtered and dried to afford the title compounds as white

crystalline solids.

ExNo |-NRR’ R’ Data
136 |~ CHs | H "H NMR (CD,0D, 400MHz) 5: 1.20 (t, 3H),
L 2.38 (s, 3H), 3.24 (s, 3H), 3.57 (g, 2H), 4.02
CH, (q, 2H), 4.15 (t, 2H), 4.94 (¢, 2H), 7.10 (d,
1H), 7.32 (m, 1H), 7.40 (d, 1H), 7.50 (s, 1H).
MS APCI+ m/z453 [MH] |
187 |~ |[F "H NMR (CD,0D, 400MHz) 5: 1.08 (t, 3H),
k 2.30 (s, 3H), 3.22 (s, 3H), 3.64 (q, 2H), 4.00
CH, (. 2H), 4.10 (t, 2H), 4.94 (t, 2H), 7.10 (4,
1H), 7.40 (m, 1H), 7.50 (s, 1H).
MS APCI+ miz471 [MH]'
138 > Chs [H "H NMR (CD,0OD, 400MHz) 5: 1.22 (d, 6H),
)\ 12.40 (s, 3H), 3.08 (s, 3H), 4.04 (g, 2H), 4.13
H,C™  CH, (t, 2H), 4.85 (m, 1H), 4.94 (t, 2H), 7.12 (d,
1H), 7.32 (m, 1H), 7.39 (d, 1H), 7.50 (s, 1H).
MS APCl+ miz467 [MH]'
139 - CHs |F .| 'HNMR (CD,0D, 400MHz) : 1.2 (d, 6H),
/t\ 12.30 (s, 3H), 3.08 (s, 3H), 4.00 (q, 2H), 4.12
HC™  "CH, (t, 2H), 4.80 (m, 1H), 4.94 (t, 2H), 7.10 (m,
1H), 7.37 (m, 1H), 7.49 (m, 1H).
MS APCl+ miz 485 [MH]"




py r azolof 4 ,3-dlpyrimidine-3-carboxylic acid CH3 OHCH3 A mixture of
the chloride from preparation 233 (100mg, 0.23mmol), cesium fluoride
(35mg, 0.23mmol) and diethylamine (0.07mL, 0.69mmol) in
dimethylsulphoxide (1mL) was stirred¥#120C in a Reactivial(r) for 18
hours. Tic analysis showed starting material remaining, so additional

140 diet qu\r‘mﬁ‘e\@ 7k, 0.69rhhblYMB GBEWaAdIMHE RS 4R EHor
a furthe 3 hourseat 135C. T citric
acid sol 200mL) and e ? %(1 ¢§ dﬁhgjﬁ % %ﬁgtﬁp%%dﬁxé

The combitied orgdnic extracts Vefe M}shéaﬁ’/\lﬂth%meT (ﬁp(ﬁb,,)nbr)ne 37

(29mL) and dried over sodium SU%L? en congentrated under reduced
prgssure. The crude produc \(/\'/95 ZOWO n chromatography

using a silica gel !splute(r) ceirsiggaM gpRigmgdient of 10% acetic
acid in methanol:dichloromethane: (1:99 to 7:93). The product was

triturated with ether and 15 dried in vacuo to afford the title compound as

a yellow powder, 44mg. 1HWHZ) 8:1.35 (t, 6H), 2.50
(s, 3H), 3.70 (q, 4H), 4.00 ( 00 (t, 2H), 7.10 (d, 1H),
Sodi@0hysraiiiessoRitr (I MVER:§ Bvas/adtkei[M b Hol Bikanmyflieht28ste2Sflom

PPN 3 ANy A AR DU . 2 mivture

stire€ HB8rbbmtierpamnarnthras abiadscrrssoRRit WADAHIRIA O er reduced

2-methylpyrrolidine 5 and the chloride from preparation 233, following the

- presgyferanGhEgdssitha RALIIAREE hetweenaiinc @eisstSrabbandy) 6:1. 38
duchlé%ﬁi‘éihér%(%nk H%é%ﬁaéé‘%&@%éﬁb%@g ﬁ&lﬁ) ?@#@83;@3?5?)&

79 (m, TH), 3.98 (q, 2H), 4.15 (&, 2H),
evapmra@s@ﬂ pmﬂw TaRICed piRuce(th provide WS ERicorhpetmi@yiH]4

Covamial

E)\alllplc J.OU
54Cyclobutyl(methynam|nol -7-114-methyl -yDamlndI -1- 1242 2,2-
F
F
Ex. No Yield(%) | Data
141 \N/CHs 96 MS APCI+ m/z 468 [MH]'
LCH3
142 \N ~CHy ' 89 MS APCI+ m/z 482 [MH]
Hac)\CH3
1 3 A L d
4 \NC\CH:; 89, MS APCI+ mfz 482 [MH]
CH,




trifluoroethoxy)ethY11-1H-pvrazolof4,3-dipyrimidine-3-carboxylic acid
CH3 r-CF3 -23 1- procedure to that described in example 128, except
5eqg N-ethyldiisopropylamine was also added. 1H NMR (CD,0D,
400MHz) 5: 1.80 (m, 2H), 2.35 (m, 4H%52.50 (s, 3H), 3.21 (s, 3H), 3.99 (q,
2H), 4.18 (t, 2H), 4.80 (m, 1H), 4.99 (t, 2H), 7.10(d, 1H), 8.05 (s, 1H),

8.18 5(d, 1H). MS APCI+ miz 480 [MI-11- Exaqples 13110 I33TCH3 0 HN'}
N,R3 14 OH 0 R solution of the appropria Bstefs from preparations
240-242 (O.5mn\QJ.)_iﬂ/s% m 10 hydroxid QN, mL, 4mmol) and dioxan
(2 mL) was stirred at room
concentrated under reduced prassure gnd the residue partitioned between
dichloromethane (20mL) and 1N it acigysolution (10mL). The layers
were separated and the orgalN phgse dri¢d ovesanagnesium sulphate
and evaporated under reduced =4l j€ the title compounds. Ex

No -NR3R4 Data 131 I§Q4
O “on
144 e 99 MS APCI+ miz 432 [MH]'
CH,
145 ~ s 50 - | MS APCH miz 446 [MH]
H3CACH3
146 \NC\ o, 95 MS APCI+ miz 446 [MH]
CH,

Example 147
2-(Dimethylamino)ethyl 1-(2-ethoxyethyl}-5-fisopropyl{methyDaminol-7-[(4-

methylpyridin-2-yl)aminol-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate




10

15

20

NN,CH3 L.. 1F1 NMR (DMSO-D, + 1dp TFAD), 400MHz) 5: 0.65 (t,
3H),3H), 1.18 (t, 3H), 1.38 (m, 2H), 3.18 (s, 3H), 3.34 (t, 2H), 3.62 (q, 2H),
3.82 (t, 2H), 4.98 (t, 2H), 7.28 (m, 1H), 8.20 (m, 2H), 8.38 (d, 1H). MS
APCIl+ m/z400 [MN]. 132 Nc"t\rCH3 444 NMR (DMSO-D6+ 1dp TFAD,
A00MHz) 8: 0.65 (t, 3H), 1.18 (d, 6H), 1.38 (m, 2H), 3.04 (s, 3H), 3.22 (t,
A ml?dﬂ}e?bgﬁg Hibridle’BIM: p}éﬁaﬂa%%ﬁt'@ﬁ)(‘l%@%é”b %'d%f%g%%sm fluoride
d, 1H). MS APCIl+ m/z414 [MI-1]+ -232- 133 1FI'N
(54rr(g;M%memapdrﬁmtmmmﬁm@lerﬁm (385,20 (8rBMRILIBI (M,

2
dsmeé\ﬂf %53% §§n&f \ér%ﬁlhﬁ cifétl(ti ﬁ(} ﬁl ﬁ%@ctmai ?ogq 8]7131;1'5 The
cooled mixture was partitioned between dichloromethane (20mL) and water (20mL.)
and the layers separated. The aqueous solution was extracted further with

dichloromethane (20ml.) and the combined organic solutions washed with water

. (3x20mL.), dried over magnesijum sulphate and evaporated under reduced pressure.

The residual orange oil was purified by column chrométography using an Isolute®
silica gel cartridge and an elution gradient of methanol:dichloromethane (0:100 to
10:90), and then on reverse phase silica gel using acetonitrile:water trifluoroacetic
acid (95:5:0.1) as eluant to provide the title compound, 15mg.
'H NMR (CD,0D, 400MHz) &: 1.09 (t, 3H), 1.33 (d, 6H), 2.54 (s, 3H), 3.05 (s, 8H),
3.16 (s, 3H), 3.51 (q, 2H), 3.65 (t, 2H), 3.98 (t, 2H), 4.78 {1, 2H), 4.88 (m, 1H), 5.04
{t, 2H), 7.18 (d, 1H), 8.08 (s, 1H), 8.14 (d, 1H).
MS miz 485 [MH]"

Examples 148 to 164
4-Dimethylaminopyridine (1.3 eq) was added to a solution of the appropriate acid
from examples 11,14,15,17, 38, 96, 118-124, 136, 137 and 139 {1eq), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.3eq) and the appropriate

sulphonamide (1.2-1.3eq) in dichloromethane (13-30mLmmol*) and the reaction

_stirred at room temperature for 18 hours. The mixture was diluted with

dichloromethane, washed with 1M citric acid solution, dried over magnesium

sulphate and evaporated under reduced pressure to afford the title compounds.

AN
o™ 1)
N
N CH

O\\ ,
S\\ O !
H C/ o H,C CH,

148" | 'H NMR (CDCL,, 400MHz) &: 1.15 {t, 3H), 1.25 {t, 3H), 2.38 (s, 3H),




Example 134
1-(2-Ethoxvethvl)-7-1(4-methylpyridin-2-yl)aminol-5-pyrrolidin-14/1-1H-pyr
azolof4,3- dloyrimidine-3-carboxylic acid CH3 A solution of the ester
from preparation 259 (50mg, 0.12magh.in IN sodium hydroxide solution
(ImL) and dioxan (0.5mL) was stirred at room temperature for 18 hours.

The migie wasditeda\ih 3 ciias a4 9] uBoD(RYDH) 2 gerfragiay]

with dichloromethane (3x200mL). The combined organic extracts were

dried ¢veP2 dtndheshi dufbhhté. aﬁdfévéﬂ)ﬂs&eﬁpdﬁdéﬁb&'u@ds 1H).

pressy rﬂSTﬁpérqq% g% s purified by column chromatography
using an !solute r) sili a gelcartridge and an elution gradient of

dichloromethane:methanol (100:0 to 90:10) to provide the title compound
allow calid...22ma 111 NMR /r‘n’:nn A_nﬂl\lll—lﬂ 5:1.10

faVolilal
AT TU yullu\lv JUIIU LU'IT'I'g— .....

(t, 3H), 2.10 (M, 4H), 2.45 (s, 3H), 3.59 (M, 2H), 153.701, 4H), 3.90 (t,
2H), 4,90 (m, 2H), 7.05 (d, 1H), 8.20 (m, 2H). MS APCIF m/z 412 [MH]

Example 135
5- EIsopropyI(methyI)arHﬁ%l 1- 18/)>(nethox 11-?-1(4 methylpyridi
n-2-yflaminol- 1H-pyrazolof4,3-dlpyrirpi¢line-3-carboxytic acid, -233- OH

H3c A|solution of the ester from pr (43mg, O. Bmmol) in
dioxan (2mL) and sodium hyd, X|de 4mL) was stirred at room
temperature for 18 hourshe
© presstire and the residue ditufed wih citric acid sgtfidn (1M, 50mL). This
solutian was extracted g&&/ ‘c ordrhethane (3%50mL), the combined
organic solutlons Wash |th sodlum bicarbonate squtlon (3x15mL)

gried-oye § 86 TR
|1 e cfude produc V\?as pur| ed”b c6|u ' ography using an

'solute(J$ilipar QoB rartidgs-adan. wtlprsar)ad@m sz) 2.50 (s, 3H),
dichlofomethane: methanol (200:0 to 94:6) to give a yellow oil. This was

triturafedt 4t etah A e b8 Bhadttbrdd Bt briet¥8 ﬁr\%ﬂhe

title cqm I|
3130 (o O B 0s g S R TR (A SR T A
(m, 2HAATIMAY 1H), 7.02 (d, 1H), 8.08 (s 1H), 8.10.(d, 1H). 15 MS

RO I G Femees BT iR = o,

‘H NMR (DMSO-D+ drop TFAd, 400MHz) 5: 0.88 (t, 3H), 1.01 (,
3H), 1.63 (m, 2H), 2.41 (s, 3H), 3.18 (s, 3H), 3.42 (s, 3H), 3.47 (q,
2H), 3.55 (t, 2H), 3.87 (t, 2H), 4.89 (m, 2H), 7.09 (m, 1H), 8.05 (s,
1H), 8.24 (d, TH). MS ESi+ m/z 491 [MH]*

{ 151" | R’ =-CH,CH,; R' = -CH,CH,; R® = H; R = CH,

'H NMR (DMSO-D+ drop TFAd, 400MHz) 5: 1.02 (t, 3H), 1.20 (t,
6H), 2.39 (s, 3H), 3.41 (s, 3H), 3.48 (q, 2H), 3.61 (q, 4H), 3.87 (t,
2H), 4.87 (m, 2H), 7.08 (m, 1H), 8.10 (s, 1H), 8.24 (d, 1H). MS ESi+
m/z 491 [MH]

1525 | R = -{CH,),0CH,; R = -CH,; R” = H; R = CH,

"H NMR (DMSO-D,+ drop TFAd, 400MHz) 5: 0.99 (t, 3H), 2.44 (s,
3H), 3.21 (s, 3H), 3.30 (brs, 3H), 3.40 (s, 3H), 3.44 (q, 2H), 3.62
(m, 2H), 3.77 (m, 2H), 3.88 (t, 2H), 4.93 (t, 2H), 7.14 (d, 1H), 8.06 (s,




CHS3 -234- A solution of the appropriate esters from preparations 245-249
(1eq) in sodium hydroxide (1N, 1.5-3eq) and dioxan (6.5-7.5 mLmmon
was stirred at room temperature for 18 hours. The solution was
concentrated under reduced pressurgggd the residue partitioned between
dichloromethane and 1M citric acid solution and 5 the layers separated.

The aqueqyisBphse Wap epfersisH with g@@lt{m dichloromethane, the

combined organic solutions dried aver maqnesmm sulphate and

93 o FulkddiGhUBE & prlds RE. Tt B dﬂ&b’a@a‘ﬂe triturated with

sgx:o?)unds as V\ﬁldte%rysta mtei%%o% %ﬁjﬁgﬁ qﬁjé 56\318?5 %9—@ @H)'

H 1FI NI\/B:Q@@SGBMM-(E) 8H),20.65 341 2B BB(39), 23{343(993«% 2H),
3.57 (d, 7.3

02 (0. 2H). 4.15 (t. 2H). 4.94 (t, 2H), 7.10 (d. 11
1H), 7.4 fé iz et 64, %Zﬁéﬁdm%fﬂa 19k 149, nﬁg{éﬁ?rﬁscﬂé
L.F 1Lw@(cg,9@94@mz) 8: 1.08 (t, 3H), 2.302.30 (s, 3H).3.22 (s,

3H), 3164 (g, 2H), 4.00 (q. 2H), 4.10 (t. 2H). 4.94 (t, 2H). 7.10 (d, 1H), 7.40
(m, 1H), 7.50 (s, 1H). MS APCI+ m/z471 [MN+ 138 tNCH3 H3CJ-CH3 H

(I WEY ANMLLI=) Q- g ol o X A o [aYe]

HNMR(CD30D400MHz)-8+-1-22-(e-6H);-246-(s;-3H; 308 {s-3H);

4.04 (d, 2H), 4.13 (t, 2H), 4.85 (m, 1H), 4.94 (t, 2H), 7.12 @, 1H), 7.32 (m,
1H), 7139 (d, 1H), 7.50 (s, 1H). MS APCI+ m/z467 [M

e

154 |R'=-CH, R = CH, R®=H. R°= CH,
AB
"HNMR, (CD,0D, 400MHz) 5: 1.13 (t, 3H), 1.41 (t, 3H), 2.43 (s, 3H),
3.29 (s, 6H), 3.57 (q, 2H), 3.62 (q, 2H),-3.96 (t, 2H), 4.87 (m, 2H),
6.98 (d, 1H), 8.18 (d, 1H), 8.36 (s, 1H). MS m/z 477 [MH]

| 155 | R°=-CH,CH,; R" = -CH,, R"= H; R = CH,
AB
'H NMR (CD,0OD, 400MHz) 5: 1.14 (t, 3H), 1.29 (t, 3H), 1.41 (t, 3H),
2.43 (s, 3H), 3.25 (s, 3H), 3.57 (q, 2H), 3.63 (q, 2H), 3.78 (q, 2H),
3.97 (t, 2H), 4.87 (m, 2H), 6.99 (d, 1H), 8.18 (d, 1H), 8.35 (s, 1H).
MS m/z 491 [MH]'

156 | R =-CH,CH; R =-CH,CH,; R"= H; R° = CH,
AC
"H NMR (CD,0D, 400MHz) 8: 1.14 (t, 3H), 1.32 (t, 6H), 1.40 {t, 3H),
2.43 (s, 3H), 3.56 (q, 2H), 3.63 (q, 2H), 3.73 (q, 4H), 3.97 (t, 2H),
4.85 (m, 2H), 6.98 (d, 1H), 8.19 (d, 1H), 8.34 (s, 1H). MS m/z 505




139 Nr.,..CH3 CcH3 F 111 NMR (CD30D, 400MHz) 8: 1.22 (d, 6H), 2.30
(s, 3H), 3.08 (s, 3H), 4.00 (g, 2H), 4.12 (t, 2H), 4.80 (m, 1H), 4.94 (t, 2H),
7.10 (m, 1H), 7.37 (m, 1H), 7.49 (m, 1H). MS APCI+ m/z 485 [MI-I]+ -235-
140 '14,N 111 NMR (CD,0OD, 400Miz).8: 1.24 (t, 6H), L. 2.31 (s, 3H),
3.62 (q, 4H), 4.02 (g, 2H), 4.15 (t, 2H), 4.86 (t, 2H), 7.10 (m, 1H), 7.37 (m,

1H), 7

E‘ngg(.m 1H). MS APCI+ m/z 485 (IVIHr Examples 141 to 146

N4

S\\ O /
HC O R*

157

R’ = -CH,CH,; R = -CH,

'H NMR (CD,0D, 400MHz) 8: 1.21 (t, 3H), 1.30 (t, 3H), 2.54 (s, 3H),
3.27 (s, 3H), 3.43 (s, 3H), 3.67 (, 2H), 3.79 (q, 2H), 3.98 (t, 2H),
4.84 (t, 2H), 8.30 (s, 1H), 8.71 (s, TH). MS m/z 478 [MH]'

158

R CH.CH, R’ = -CH,CH, |

"H NMR (CD,OD, 400MHz) 5; 1.21 (t, 3H), 1.33 (t, 6H), 2.54 (s, 3H),
3.43 (s, 3H), 3.67 (q, 2H), 3.75 (q, 4H), 3.98 (t, 2H), 4.86 (t, 2H),
8.31 (s, TH), 8.72 (s, 1H). MS m/z 492 [MH]'

cFy” o R

159°

R = -CH,CH, R = -CH,, R° = -CH,; R° = F

"H NMR (CDCl,, 400MHz) &: 1.18 (m, 3H), 2.30 (s, 3H), 3.17 (s, 3H),
3.43 (s, 3H), 3.66 (g, 2H), 3.93 (q, 2H), 4.26 (q, 2H), 4.80 (g, 2H),
7.00 (dd, 1H), 7.36 (br s, 1H), 8.05 (s, 1H). MS APCI+ m/z 548 [MH]"

160°

R*=-CH,CH,; R"=-CH,CH,; R®=-CH_; R° = F




Sodiu

m hydroxide solution (1M, 3eq) was added to a solution of the esters

from preparations 253-258 (1 eq) in dioxane (8.5-10.5mLmmoll, and the
reaction mixture 5 stirred at room temperature for 18 hours. The solvent
was removed under reduced pressusgsand the residue partitioned
between citric acid (15mL) and dichloromethane (15mL). The phases

were §

to pro
Ex. N
[M1-1
t, i\r'tH

SRaRHEd @Eﬁ’dhemg e Jayel %@ﬁ@ﬁ‘)‘ onee(seduned AEESLBeI),
V|de the t|t e corﬁpounds fIF---)----- r FHNCH3 NIJ\,R3 N 14 R OH
2 SmlﬁqO/@%ﬂ)a&%iQNRH)N%L 2 b StARD 708 (ish 1H),

S P T BT TR LR ﬁ%%‘ﬁ(%‘?? V348

161°

R =-CH,CH, R' = -CH;; R®=.CH; R°=H

' NMR (CDCL,, 400MHz) 8: 1.20 (t, 3H), 2.38 (s, 3H), 3.17 (s, 3H),
3.44 (s, 3H), 3.67 (q, 2H), 3.95 (q, 2H), 4.26 (t, 2H), 4.82 (t, 2H), 6.95
(d, 1H), 7.26 (m, 1H), 7.40 (m, 1H), 7.50 (s, 1H), 8.18 (s, 1H). MS
APCI+ miz 530 [MH]'

PN
HC O

162

R® = -(CH,),0CH,; R'= -CH,CH, R*=-CH, .

"H NMR (CD,0D, 400MHz) &: 1.31 (t, 3H), 2.54 (s, 3H), 3.30 (s, 3H),
3.37 (s, 3H), 3.41 (s, 3H), 3.77 (g, 2H), 3.94 (1, 2H), 5.07 (t, 2H), 7.19
(d, 1H), 8.06 (s, 1H), 8.14 (d, 1H). MS m/z 463 [MH]’

1634F

R = 07" Ré= CH.CH, R' = -CH,

'H NMR (CD,0D, 400MHz) 8: 1.30 (t, 3H), 1.45 (m, 1H), 1.60 (m,
1H), 1.90 (m, 2H), 2.10 (m, 2H), 2.41 (s, 3H), 3.25 (s, 3H), 3.42 (s,
3H), 3.75 (g, 2H), 3.90 (¢, 2H), 4.00 (m, 1H), 4.85 (m, 2H), 7.00 (d,
1H), 8.20 (m, 1H), 8.35 (m, 1H). MS APCI+ m/z 508 [MH]'

164

AE

Rﬁ = O/\\/ ; RS'-: -CH(CHa)z: R4 - "CHS

'H NMR (CD,OD, 400MHz} &: 1.30 (d, 6H), 1.50 (m, 1H), 1.62 (m,

1H), 1.90 (m, 2H), 2.10 (m, 2H), 2.40 (s, 3H), 3.10 (s, 3H), 3.40 (s,
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L.CI-13 99 . MS APCI m/z 482 [MHI -236- F\--\HN N NiOH N ,R3 N 14
R CH3 144 ?,,CH3 LCH3 99 MS APCI+ m/z 432 [MHI 145 *.t,-CH
H3CXCH3

-242-

3H), 3.85 (t, 2H), 4.00 (m, 1H), 4.85 (m, 2H), 5.05 (m, 1H), 6.99 (d,
1H), 8.20 (m, 1H), 8.30 (m, 1H). MS APCI+ miz 517 [MH]'

A-~crude compounds were purified by column chromatography on an Isolute® silica
gel cartridge using dichloromethane:methanol-as efuant.
B-an additional 0.5eq of sulphonamide and 4-dimethylaminopyridine were added
after 18 hours, and the reaction stirred for a further 6 hours.
C-1.5 eq of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 4-
dimethylaminopyridine and ethylsulphonamide were used. |
D-the compound was isolated after trituration with methanol.
E-4-dimethylaminopyridine (0.5eq), 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochloride (2eq) and the appropriate sulphonamide (2eq) were used.

Examples 165 fo 171

4-Dimethylaminopyridine (1.3 eq) was added to a solution of the appropriate acid
from examples 20 and 131-133 (1eq), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (1.3eq) and the appropriate sulphonamide (1.2-
1.3eq) in dichloromethane (13-30mLmmol™) and the reaction stirred at room
temperature for 18 hours. The mixture was washed with -1 M citric acid solution
(5mlL), the organic phase separated and purified directly by column chromatography
on silica gel using an elution gradient of dichloromethane:methanol (100:0 to 95:5)

to afford the titie compounds as yellow solids.

165 | R = -CH, R = -CH,CH, R" = -CH,,
| "H NMR (CDCL, 400MHz) 8: 0.75 (t, 3H), 1.24 (t, 3H), 1.60 (m, 2H),
3.24 (s, 3H), 3.42 (s, 3H), 3.56 (£ 2H), 3.75 (g, 2H), 3.98 (t, 2H), 4.84
(m, 2H), 7.04 (m, 1H), 7.75 (m, 1H), 8.35 (m, 2H).




90 MS APCI+ m/z 446 [MH] 146 tt.."1\1"---.%%%CH3 L.CH3 95 MS
APCI+ m/z 446 [MHr Example 147 2-(Dimethylamino)ethyl
142-ethoxyethyl)-5-lisopropyl(methyDaminol-74(4- methyl pyridin-2-yl)am
ino1-1H-pyrazolo[4,3-d]pyrim id ine-Féarboxylate or-CH3 HNCH3 N CH3
-237- A mixture of the chloride from preparation 176 (160mg,

| M@)A@ecélthrf‘ﬂfmémdmﬂg 0.36mmol) and

the la ted. Th luti f ith
At e S 2R “}iﬁe@ MR or
water (@x2Pm ). i ﬁﬂ Y, mmn@ﬁwwwpm@rﬁﬂmvewwdwer
reduced pressure. The residual orange oil was purified by column

chromz&-ﬂcﬁgl‘ﬁﬁﬁh@ﬁ-’g@‘i [EMhﬂe(r) silica gel cartridge and an elution
g G S o iChater rifluoroncete -

"H NMR (CDCL,, 400MH2 5:0.75 (t, 3H), 1.24 (d, 6H), 1.58 (m, 2H),
3.06 (s, 3H), 3.44 (s, 3H), 3.50 (m, 2H), 3.98 (t, 2H), 4.84 (m, 2H),
4.95 (m, 1H), 7.04 (m, 1H), 7.80 (m, 1H), 8.35 (m, 2H).

MS APCI+ m/z 491 [MH]'

168 | R°=-CH, R = -CH(CH.); R” = -CH,CH,

'H NMR (CDCI,, 400MHz) &: 0.73 (f, 3H), 1.24 (d, 6H), 1.42 (t, 3H),
1.56 (m, 2H), 3.04 (s, 3H), 3.55 (m, 2H), 3.60 (q, 2H), 3.98 (t, 2H),
4.82 (m, 2H), 4.95 (m, 1H), 7.04 (m, 1H), 7.80 (m, 1H), 8.35 (d, 1H),
8.40 (m, 1H). MS APCH+ m/z 505 [MH]

769 | R°= -CH,CH, R = -CH,CH,, R” = -CHy;

"H NMR (CDCl,, 400MHz) &: 0.75 (t, 3H), 1.26 (t, 6H), 1.60 (m, 2H),
3.42 (s, 3H), 3.55 (t, 2H), 3.66 (m, 4H), 3.97 (t, 2H), 4.87 (m, 2H), 7.06
(m, 1H), 7.78 (m, 1H), 8.36 (m, 1H), 8.44 (m, 1H).

MS APCI+ m/z 491 [MHT

170 |R°=-CH,CH, R = CH,CH, R” = -CH,CH,

| 'H NMR (CDCL, 400MHz) 8: 0.75 (t, 3H), 1.24 (t, 6H), 1.42 (t, 3H),
1.60 (m, 2H), 3.52 (t, 2H), 3.60 (g, 2H), 3.65 (m, 4H), 3.98 (t, 2H),
4.84 (m, 2H), 7.06 (m, 1H), 7.75 (m, 1H), 8.34 (m, 1H), 8.42 (m, 1H).
MS APCH miz 505 [MH]'

_L
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acid (95:5:0.1) as eluant to provide the title compound, 15mg. NMR
(CD30D, 400MHz) 8: 1.09 (t, 3H), 1.33 (d, 6H), 2.54 (s, 3H), 3.05 (s, 6H),
3.16 (s, 3H), 3.51 (q, 2H), 3.65 (t, 2H), 3.98 (t, 2H), 4.78 (t, 2H), 4.89 (m,
1H), 5.04 (t, 2H), 7.18 (d, 1H), 8.08.4341H), 8.14 (d, 1H). 15 MS ink 485
Examples 148 to 164 4-Dimethylaminopyridine (1.3 eq) was added to a
Soltfion of the appropriate acid from eéxamples 11,14,15,151-,1338, 96,
1181124, 136, 137 and 139 (leq), 1-(3-
dimethylaminopropy}.;é@ethy arbodijmide hydrochlgrdel.3eq) and the-
apptopriate 20 sulphonamide (1.221.3e9) in dic eth:;l e
(13-B0OmLmmon and the reaction stirrec\git room tempgrattre for 18 hours.
The|mixture was diluted with dichlorgyriet ~Washed with 1M citric acid
solution, dried over magnesium su phite ﬁd evaporated under reduced
presgsure to afford the title compgundg. ii 3;?0, ,NNc":" 'S,N-N /CH3
[-13g\0OH C 148A 111 Nl\@ixé C ,400M'NIZ .I\}..lﬂ3(t, 3H), 1.25 (t,
3H)}2.38 (s, 3H), -238- \O 4

: H

)
3C/ ) R
171 | R’ =-CH,, R* = -CH,CH,;
'H NMR (DMSO-d, +TFAd, 400MHz) : 0.64 (t, 3H), 1.16 (¢, 3H), 1.35
(m, 2H), 2.45 (s, 3H), 3.15 (s, 3H), 3.32 (t, 2H), 3.40 (s, 3H), 3.64 (q,
2H), 3.86 (t, 2H), 4.94 (m, 2H), 7.18 (d, 1H), 8.04 (s, 1H), 8.25 (d, 1H).

MS APCI+ m/z 491 [MH]"

Examples 172 to 177

A-Dimethylaminopyridine (1.3 eq) was added to a solution of the appropriate acid

from examples 140-145 (1eq), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (1.3eq) and methanesulphonamide (1.3eq) in dichloromethane {13.5-
16mLmmol™) and the reaction stirred at room temperature for 18 hours. Tic analysis
showed starting material remaining, so additional 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochioride (0.5eq) and methanesulphonamide (0.5eq) were
added and the reaction stirred for a further 18 hours. The mixture was diluted with
dichloromethane and 1M citric acid solution, stirring continued for a further 40
minutes, then the phases separated. The organic phase was purified directly by
column chromatography on silica gel (using a Parallel Flashmaster system} using an |
elution gradient of methanol:dichloromethane (0:100 to 5:95) to provide the fitle

compounds as yellow solids.



H3CO07-N, N ,NN N,/ H 0 "N N R3 COR 149 R3 = -CH2CH3;R4= -CH3; Ir
= CH3; R7 = H 1H NMR (CDCI3, 400MHz) 5: 1.19 (t, 3H), 1.26 (t, 3H),
2.50 (s, 3H), 3.23 (s, 3H), 3.41 (s, 3H), 3.65 (g, 2H), 3.75 (q, 2H), 3.97 (t,
2H), 4.87 (m, 2H), 6.98 (d, 1H), 7.71_faps.1H), 8.18 (br m, 1H). MS m/z 477
[MK 150A R3 = -(CH2)2CH3; R4= -CH3; RTh = H; R7,c = CH3 111 NMR

(DMSO-D6+ drop TFAd, 400MHz) 8: 088 T, 3 , 1.01 (t, 3H), .63 (m,
2H), 2.41 (s, 3H); 3.18 (s, 3H), 3.42 (s, 3H),N§.47 , 2H), 3.55 (t, 2H), 3.87
l—\ll 8iR4 (d,1H). MS ESI+ m/z

(t, 2H), 4.89 ( 09 (R, 1H), 8.05 (s,
491 [MN' 151Ad3 = -CH2CM3;-R4= YIWACH, Ric = CH3 1H
NMR (DMSO-D6+ drop TFAd, 400MHz)[8: 1.02 (t, 3H), 1.20 (t, 6H), 2.39

(s, 3H), 3.41 (s, 8H), 3.48 (q, 2HY),
7.08 (m, 1H), 8.10 (s, 1H), 8.24N4,
R3= -(CH2)20CH3; R4= -CH2; R’

(DMSO-D6+ drop TFAd, 400M
3H), 3.30 (br s, 3H), 3.40 (s,

(O™4¥), 3.87 (t, 2H), 4.87 (m, 2H),
. MSIESI+ |gzz/z 491 [MH]+ 152A
3 11-1 NMR
2.44 (s, 3H), 3.21 (s,
.62 (m, 2H), 3.77 (m, 2H),

C
) 5: 0.9 (t, 3H
4 (a, 2H),

3.88 (t, 2H), 4.93 (t, 2H), 7.14 s)“lH:):g 06 (s,
H,C
| Ex. No | -NR°R’ Data _
172 \N,CH3 "H NMR (DMSO-d, +TFAd, 400MHz) &: 1.17 (¢, 3H),
k 2.35-2.46 (m, 5H), 3.18 (s, 3H), 3.39 (s, 3H), 3.60-
CCHy 13,67 (m, 4H), 3.94 (t, 2H), 4.98 (t, 2H), 7.18 (d, 1H),
8.08 (s, 1H), 8.26 (d, 1H).
MS APCI+ miz 545 [MH]
173 - CHs | HNMR (DMSO-d, +TFAd, 400MHz) &: 1.19 (d, 6H),
/k 2.40-2.50 (m, 5H), 3.02 (s, 3H), 3.40 (s, 3H), 3.63 (t,
HyC™ CHg | oWy, 3.94 (1, 2H), 4.97 (t, 2H), 7.15 (d, 1H), 8.05 (s,
1H), 8.24 (d, 1H).
MS APCH+ mfz 559 [MHJ'
174 ‘\N/\CHa "H NMR (DMSO-d, +TFAd, 400MHz) 3: 1.19 {t, 6H),
k 7 | 2.42 (s, 3H), 2.44-2.53 (m, 2H), 3.40 (s, 3H), 3.64
CHy | (m, BH), 3.93 (t, 2H), 4.94 (t, 2H), 7.15 (d, 1H), 8.05
(s, 1H), 8.26 (d, 1H).
MS APCI+ mfz 559 [MH]'




-239- 1H), 8.24 (d, 1H). MS ESI+ m/z 507 [MH] 153R3=-CH2CHS3; R4=
-CH3; Rm = H; R7e = CH20H 1F1 NMR (CD30D+ drop TFAd, 400MHZz)
8: 1.10 (t, 3H), 1.30 (t, 3H), 3.28 (s, 3H), 3.40 (s, 3H), 3.56 (g, 2H), 3.79
(9, 2H), 3.99 (q, 2H), 4.78 (s, 2H), 5.96dm, 2H), 7.24 (d, 1H), 8.19 (s, 1H),
8.40 (s, 1H). MS ESI- m/z 491 [M-Hr H3C---ON,NN,/ HO,r,3Nn

H3C==-"0R" 154 AB R3="-CFI3] RA =—-CH3; Rm=~H RIG=CH3- 1+ NMR]
(CD30D, 400MHz) 3:1.13 (t, 3H), 141 (t, 3¢ 243 (s, 3H), 3.29 (s, 6H),
3.57 (g, 2H), 3. (3.96 (t, 2H), 4.8Z(m, 21-0, 6.98 (d, 1H), 8.18
(d, 1H), 8.36 (s, 1H). MS m¥z.477 [MERNT55®13 R@H-CH2CH3; R4 =
-CH3; Rm = H; R7¢c = CH3 1FIWNMR (GD,0D, 400|\/|Hz3 8: 1.14 (t, 3H),
1.29 (t, 3H), 1.41 (t, 3H), 2.43 (3K "ReR (s, 3H), 3.57 (g, 2H), 3.63 (q,
2H), 3.78 (q, 2H), 3.97 (t, 2HN4 87 |fm, 2H), 6.9%@, 1H), 8.18 (d, 1H),

8.35 (s, 1H). MS m/z 491 [MN+ N/ N
L

O':'—Sit:o

CH

176 |~ -CHs | 'HNMR (DMSO-d, +TFAd, 400MHz) 8: 1.17 (t, 3H),
k 1.73-1.86 (m, 2H), 2.41 (s, 3H), 3.17 (s, 3H), 3.41 (s,

CHy | 3H), 3.51 (1, 2H), 3.65 (q, 2H), 3.90 (t, 2H), 4.24-4.39
(m, 2H), 4.92 (m, 2H), 7.11 (d, 1H), 8.07 (s, 1H),

8.24 (d, 1H).

MS APCI+ m/z 509 [MH]"
176 >~ | H NMR (DMSO-d, +TFAd, 400MHz) 8: 1.20 (d, 6H),
/l\ 1:72-1.85 (m, 2H), 2.42 (s, 3H), 3.01 (s, 3H), 3.41 (s,

HC™ CHy ) 3y), 350 (t, 2H), 3.90 (¢, 2H), 4.24-4.39 (m, 2H),
4.77 (m, 1H), 4.94 (t, 2H), 7.13 (d, 1H), 8.05 (s, 1H),
8.24(d, 1H).

MS APCI+ miz 523 [MH]'

177 1™ cH, "H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.20 (t, 6H),
I\ 1.73-1.85 (m, 2H), 2.42 (s, 3H), 3.40 (s, 3H), 3.50 (t,
2H), 3.62 (q, 4H), 3.89 (1, 2H), 4.24-4.39 (m, 2H),
4.92 (t, 2H), 7.14 (d, 1H), 8.08 (s, 1H), 8.26 (d, 1H).
MS APCIH+ m/z 523 [MH]'

Example 178
5-[Ethyl{methyllamino]-7-[(4-methylpyridin-2-yl)aminol-N-(methyisulfonyi}-1-[2-(2,2 2-
trifluoroethoxy)ethyll-1 H-pyrazolof4,3-dipvrimidine-3-carboxamide
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16

20

156 A,C Fe = -CH2CH3; R1= -CH2CH3; Rm = H; R7c = CH3 11-INMR
(CD30D, 400MHz) 8: 1.14 (t, 3H), 1.32 (t, 6H), 1.40 (t, 3H), 2.43 (s, 3H),
3.56 (g, 2H), 3.63 (g, 2H), 3.73 (q, 4H), 3.97 (t, 2H), 4.85 (m, 2H), 6.98 (d,
1H), 8.19 (d, 1H), 8.34 (s, 1H). MS nga505 -240- [MH]+ H3C.---N,0.A
NV ,NN1/ HO,IN N R3'S\0/4 H3C1\OR 157 R3 =
-CH2CH3; R4= -CHCE}-1 NMR (CD,0OD, 400MHz) 8: 1.21 (t, 3H), 1.30 (t,
3H), 2.54 (s, 3H), 3.27 (5, 3H), 3.43 (s, 3H)NEG7 ¥y, 2H), 3.79 (q, 2H),
3.98 (t, 2H), 4.84 (t, 2H), 890 (s, 1H), 8.71 (g IH) MS m/z 478 [MH}+ 58
R3= -CH,CH,; R4= -CH,CH, HN © TCH,

A mixture of the chloride from preparation 261 (50mg, 0.1mmol), N-
ethyldiisopropylamine (0.05mL, 0.3mmol), N-ethyimethylamine (0.026mL, C.Smmoi)
and cesium fluoride (15mg, 0.1mmol) in 1-methyl-2-pyrrolidinone (1mL) was heated
in a Reactivial® at 110°C for 80 minutes.

The cooled reaction mixture was purified directly using a Phenomenex Luna C18
column reverse phase column and acetonitrile:95% water/5% methanol/0.1%
trifluoroacetic acid (5:95 to 95:5) as elution gradient. The product was dissolved in
dichloromethane and the solution washed with sodium bicarboﬁate solution, dried
over magnesium sulphate and evaporated under reduced pressure to provide the
title compound, 24mg.

Alternatively, example 178 may be prepared by the method of examples 172-177. 4-
Dimethylaminopyridine {22mg, 0.20mmol) was added to a solution of the acid from
example 127 (70mg, 0.15mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (38mg, 0.20nﬁmoi) and methanesulphonamide (19mg, 0.20mmol) in
dichloromethane (2ml) and the reaction stirred at room temperature for 18 hours.
The mixture was diluted with dichloromethane (20mis) and 1M citric acid solution
(10mi), then the phases separated. The organic phase was purified directly by
column chromatography on silica gel (using a Parallel Flashmaster system) us-ing an
elution gradient of methanol:dichloromethane (0:100 to 2:98) to providé the title

compound as a yellow solid.
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11-1 NMR (CD,0D, 400MHz) 8: 1.21 (t, 3H), 1.33 (t, 6H), 2.54 (s, 3H),
3.43 (s, 3H), 3.67 (q, 2H), 3.75 (q, 4H), 3.98 (t, 2H), 4.86 (t, 2H), 8.31 (s,
1H), 8.72 (s, 1H). MS m/z 492 [MH] CF(v-OR7b N . N/ H 0, INn3 N---n
H3COR 159 R3= -CH,CH,; R4= -CH,2R¥8 = -CH,; R7 = F 1H NMR (CDC,
400MHz) 8: 1.18 (m, 3H), 2.30 (s, 3H), 3.17 (s, 3H), 3.43 (s, 3H), 3.66 (q,

H wm @W@@H}Mdz&(qm, ARMEzPE 1 A10Q BHYLID43.88 GMs 313D (s,

. MS APCH m/z 548 EMH 1600 R3= -CH2CE13; R4 =

3H). éﬁiéﬁ? 178-66.0 2HRRG6 (94214 INRYIODE B fodiil20(901H),
8.1, 6l 8 %, 3.42 (s, 3H), 3.60 (q, 4H), 3.94 (g, 2H), 4.25 (t, 2H),
4.81 (t, QH) 7.00 (dd, 1H), 7.30 (m, 1H), 7.50 (m, 1H), 8.06 (br s, 1H). MS
MS RBom/zii2%EANIHI 1610 R3= -CH2CH3; R4= -CH3; R76= -CH3; Fe = H
NMR (CDCI3, 400MHz) 5: 1.20 (£, 3H).,2.384s, 3H), 3.17 (s, 3H), 3.44 (s,
3H), 3.67 (g, 2H), 3.95 (q, 2H), 4%@-@1%-@?#82 (t, 2H), 6.95 (d, 1H),
5- Héxz;ﬁ(mvﬂ(hh)etﬁmbfmnawr%ﬁaéﬁhﬂrlﬂh&ﬂﬁzm)bhimd‘idﬁ-&ﬁéihwwxoﬁw 1-[2-

(2],2.2-tnﬂuoroethoxy)ethvﬂ-1 H-pyrazolo[4,3-dlpyrimidine-3-carboxamide

The title compound was obtained from the chloride from preparation 261 and N-

- methylisopropylamine, following the procedure descibed in example 178.

'H NMR (DMSO-D, + 1 drop TFAd, 400MHz) &: 1.20 (d, 6H), 2.49 (s, 3H), 3.03 (s,
3H), 3.41 (s, 3H), 4.08 (q, 2H), 4.15 (t, 2H), 4.78 (m, 1H}, 5.03 (t, 2H), 7.20 (d, 1H),
8.10 (s, 1H), 8.26 (d, 1H).
M8 ES- m/z 543 [M-H}

Examples 180 to 182




R6H "N NCH3 H 0 's IN N R3 H3C10R 162 R6= -(CH2)20CE13; R3=
-CH2CH3. R4= -CH, '"H NMR (CD,0D, 400MHz) 5: 1.31 (t, 3H), 2.54 (s,
3H), 3.30 (s, 3H), 3.37 (s, 3H), 3.41 (s, 3H), 3.77 (g, 2H), 3.94 (t, 2H), 5.07
(t, 2H), 7.19 (d, 1H), 8.06 (s, 1H), 8.14,l, 1H). MS m/z 463 [MH] 163m
126= \---if ; R3= -CH2CH3. R4 = -CH, 11-1 NMR (CD,0D, 400MHz)
3:1.30 (t, 3H), 1.45 (m, 1H), 1.60 (m, 1H), 1.90 (m, 2H), 2.10 (m, 2H), 2.41
(s, 3H), 3.25 (s, 3H), 3.42.(s, 3H), 3.75 (q, 2HY3.9% (t, 2H), 4.00 (m, 1H),

4.85 (m, 2H), 7.00 ), 820 (m, 1H), 8.35{(m, 1H#).MS APCH- m/z 503
[MH] 164 A.E 126= C11\01. ; R3= -CH( 4HNMR
(CD30D, 400MHz) 5: 1130 (d, 6H)\1.50 (n}, 1H), 1.62 (m, 1H), 1.90 (m,
2H), 2.10 (m, 2H), 2.40 (s, 3H), 3.;@6 N-40 (s, -242- 3H), 3.85 (1,
2H), 4.00 (m, 1H), 4.85 (m, 2H), 8.05 (m, 1H)} 6.99 (d, 1H), 8.20 (m, 1H),
8.30 (m, 1H). MS APCI+ miz 517 I mpounds were purified
by column chromatography on an fsolute(r) silicaj gel cartridge using
dichloromethane:methanol as@ftfa -an additidnal 0.5eq of
sulphonamide and 4-dimethylarpinopyridine were added after 18 hours,
and the reaction stirred for a furt ép%t@urs. 5 C-1.5 eq of
1-(3-dimethylaminopropyl)-3-eth¥lgarbodiimide hydrochloride, 4-
dimethylaminopyridine and ethylsulphonamide were used.
Sodium hydroxide solution (1M, 1mL, 1mmol) was added to a solution of the

appropriate ester from preparation 250-252 (0.33mmol) in dioxan (3&1&.) and the

| solution stirred at room temperature for 18 hours. The reaction was evaporated
under reduced pressure and the mixture partitioned between dichloromethane
(50mL) and 1M citric acid solution. The layers were separated and‘the organic
solution dried over magnesium sulphate and evaporated under reduced pressure.
The product was dissolved in dichloromethane (5ml.) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (82mg, 0.43mmol),
methanesulphonamide (41mg, 0.43mmol) and 4-dimethylaminopyridine (48mg,
O.{iémmoi) added and the reaction stirred at room temperature for 72 hours. The
mixture was diluted with dichloromethane (10mL), 1M citric acid solution and the
mixture stirred for 30 minutes, The phases were separated and the organic solution
purified directly by column chromatography on silica gef using

dichloromethane:methanol (98:2) as eluant to afford the title compounds.

Ex No | -NR’R* Data

180" >yt 'H NMR (DMSO-d, +TFA-d, 400MHz) &: 1.20 (t, 3H),

k 2.45 (s, 3H), 3.18 (s, 3H), 3.40 (s, 3H), 3.60-3.75 (m,
CHy | 4H), 4.05 (t, 2H), 5.00 (t, 2H), 6.00 (m, 1H), 7.20 (d,

1H), 8.08 (s, 1H), 8.25 (d, 1H).

MS APCI+ m/z513 [MH]'
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D-the compound Was isolated after trituration with methanol
E-4-dimethylaminopyridine (0.5eq),
_1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2eq) and
the appropriate sulphonamide (2eq) wgge used. 10Examples 165 to 171
4-Dimethylaminopyridine (1.3 eq) was added to a solution of the

181 APATOPRRTE aGHITOM R IGRRIES
1-(3-dimetTamifopropy1)-3- et@car odiimide r@%ﬁﬁr%é‘ (183£-1d) and

the jappropiiate sul fﬂ)ﬁér(ﬁdéiﬂ).,zi?» 023¢g)) 3ridli As ¢ @HANB.68 (m, 2H),

Mo, The mixture A AE PRt S i EOng L BEl EA) el

organic phase separatd@ &nd pHjfischdi(ectiHyys:ebifan chAmatography
on silica gel using n elution gradient of dichlgromethane:methanol (100:0
to 95:5) to afford the MR r@ﬁ)’b MaSZ< Pidly solids. H3C..-ON H O,

162 '('c“;é“c“rsiia%éw’é.;’ﬁ*é“?o R R RN )

3.42 (s, Qr(n, 3.56 () 241 8573Kb), 3H0 BOBH), 24043085 Knn 26H),74084(xh,

ik-lcfgéﬁmmf %CH|)42€'2% %1@5 (%éégl %@ kaﬁ)y(é) Mg&%ﬁ@zé&;

0.75 (t, 3H), 1.24 (t, JH)), B@({d?»lﬂm)l 60 (m, 2H), 3.22 (s, 3H), 3.56 (t,
2H), 3.60 (q, 2H),375 g, 2H), 3.97 (t, 2H), 4.82 (m, 2H), 7.04 (m, 1H),
7.78 (m, 1H), 8.40 (WSHP 9 AR g1 vFIr

A = the product was crysta!hsed from dichloromethane:isopropylalcohol

Example 183
5-(Diethylaming}-7-[{4-methylpyridin-2-yDaminol-N-(methylsulfonyi)-1-(2-

propoxyethyl)-1H-pyrazolol4,3-dlpyrimidine-3-carboxamide

N/

HC— Q |

A mixture of the chloride from preparation 67 (135mg, 0.33mmol), cesium fluoride
(50mg, 0.33mmol) and diethylamine (103uL, 1mmol) in dimethylsulphoxide (1mL)
was heated in a Reactivial® at 120°C for 18 hours. The cooled mixture was
partitioned between dichloromethane (20mL) and water (20mL.) and the layers
separated. The organic phase was washed with water (2x10mL.), dried over
magnesium sulphate and evaporated under reduced pressure. Sodium hydroxide

solution (1M, 0.5mL, 0.5mmol) and dioxan {1mL) were added to the residue and the



10

15

20

167 R3= -CH3;124= -CH(CH3)2; R17= 11A NMR (CDCI3, 400MHz) 8:
0.75 (t, 3H), 1.24 (d, 6H), 1.58 (m, 2H), 3.06 (s, 3H), 3.44 (s, 3H), 3.50 (m,
2H), 3.98 (t, 2H), 4.84 (m, 2H), 4.95 (m, 1H), 7.04 (m, 1H), 7.80 (m, 1H),
8.35 (m, 2H). MS APCI+ m/z 491 [Ml\%1l68 R3= -CH3; R4 = -CH(CH3)2;
R17= -CH2CH3; 111 NMR (CDCI3, 460MHz) 8: 0.73 (t, 3H), 1.24 (d, 6H),

solu]aéli)pr Shirdtd o 26 et S0P kf'% l‘?’o%é%r@' kgé&rﬁcﬁgﬁ%%g&g p?%é%ed

2H), 4.82 (m, 2H), 4.95 (m, 1H), 7.04 (m, TH
undsrgedoex)ressune and th BOSYMHraHBORSd FeHaRRIGCRbromethane

- 2CH3: R17=-CF13: 1H N DCI3, 4Q6M +0.75 (1, 3H), 1.26
(2orL XA T e SO S BB s et i
sepér8ietnanthe digdnic tdltioradtad dusridbuiiesiim, shith& AhD- NSporated

APCIl+ m/z 491 [|V|HI’ 170 R3=-CH2CH3: R4 = -CH2CH3; R17=

undeg restined pEeRAVEE (EBEPCdHBMIRS dissalsed B jichionomethane 45ml.) and
e bt b L
methgeruinhopes|de] (42mg, CA3rrBAdRoNg-dimethylaminopyridine (48mg,
0.43mmol) added and the reaction stirred at room temperature for 18 hours. The
mixture was diluted with dichloromethane (30ml.), washed with 1M citric acid
solution (5mL.) then dried over magnesium sulphate and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica gel
using dichloromethane:methanol {100:0 to 97:3) as eluant to afford the title
compound, 75mg. -
'H NMR (DMSO-d; +TFAd, 400MHz) 8:0.62 {t, 3H), 1.20 (t, 6H), 1.40 (m, 2H), 2.41
(s, 3H), 3.38 (t, 2H), 3.41 (s, 3H), 3.60 {m, 4H), 3.85 (t, 2H), 4.90 (m, 2H), 7.14 (d,
1H), 8.05 (s, 1H), 8.24 (d, 1H).
MS APCH m/z 505 [MH]
Example 184
5-[Isopropyl(methyl)aminol-7-{{(4-methylpyridin-2-yllaminol-N-(methyisulfony)-1-(2-

propoxyethyl)-1H-pyrazolo{4,3-dipyrimidine-3-carboxamide

N/

H,c—" Q , |

Ozc._
/S'““O
H30

The title compound was obtained in 51% vield as a yellow solid, from the chloride of

preparation 67, following a similar procedure to that described in example 183.
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20

O,Nn3 S /-. H3COR4 171 R3=-CH3; R4=-CH2CH3; 11-1 NMR
(DMSO-c15 +TFAd, 400MHz) 8: 0.64 (t, 3H), 1.16 (t, 3H), 1.35 (m, 2H),
2.45 (s, 3H), 3.15 (s, 3H), 322 (t, 2H), 3.40 (s, 3H), 3.64 (q, 2H), 3.86 (t,
2H), 4.94 (m, 2H), 7.18 (d, 1H), 8.0448»1H), 8.25 (d, 1H). MS APCI+ m/z
491 [MHt Examples 172 to 177 4-Dimethylaminopyridine (1.3 eq) was

1 MB@S Ul r X | (|
: N?ﬂg@dglm th %mla?ﬁo%@eig?gﬁodﬁgg?@ h%:irocqﬁlqm (1 qg:ég (m,

2H), Zntlristsdihe suffhimarhidie3 (33 q?H)d&ﬁB@ﬂ%ﬂ\h@@BﬂﬁQHBrﬁ&ﬁrﬁm 1H),
tjan r 18 hours. Tic analysis
4'953ﬂ p@fiftgﬁl rfwialreeﬁqrerﬁaml ?2%@%?@
MS ARGHImethEam[Midrepyl)-3- ethylcarbodiimide hydrochloride (0.5eq) and
methanesulphonamide (0.5eq) E{ re a e\% nd the reaction stirred for a
further 18 hours. The mixture wasdilh&d 10dichloromethane and 1M

- SiteerRHeh seAIR BB ZORNEREREARN A TR A A NG DN RSino]-N-

phases separated The organlc phase was purlfled dlrectry By column

Boron tribromide (1M in dichloromethane, 1.95mL, 1.95mmol) was added dropwise
to a solution of the compound from example 119 (100mg, 0.22mmol) in
dichloromethane (5mlL.) cooled to -25°C, so as to maéntain the temperature below -
20°C. The reaction was stirred at -25°C for 3 hours, then quenched- by the dropwise
addition of saturated sodium bicarbonate solution until pH 7 was achieved. The

mixture was allowed to warm to room temperature, then partitioned between water

{10mL) and dichioromethane (20mL). The organic phase was washed with water,

dried over magnesium sulphate and evaporated under reduced pressure to provide
the title compound as a yellow solid, 31mg.
'H NMR (CD,0D + drop TFAd, 400MHz) &: 1.31 (t, 3H), 2.54"(3, 3H), 3.30 (s, 3H),

© 3.41 (s, 3H), 3.76 (q, 2H), 4.08 (t, 2H), 4.98 (t, 2H), 7.19 (d, 1H), 8.04 (s, 1H), 8.15

(d, 1H).
MS miz 449 [MH]'
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20

25

30

CH3 14 ONHR | 0=S-- , ~0 H3C Ex. No -NR3R4 Data 172 11-1 NMR
(DMSO-d64-TFAd, 400MHz) .5: 1.17 (t, 3H), L. 2.35-2.46 (m, 5H), 3.18
(s, 3H), 3.39 (s, 3H), 3.60- 3.67 (m, 4H), 3.94 (t, 2H), 4.98 (t, 2H), 7.18
(d, 1H), 8.08 (s, 1H), 8.26 (d, 1H). o553

Assay

The compounds of the invention are inhibitors of cyclic guanylate monophosphate
(cGMP)-specific phosphodiesterase type 5 (PDE»S inhibitors). Preferred compounds
suitable for use in accordance with the present invention are potent and selective
PDES 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 IC,, values (the

concentration of compound required for 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 of the
method of Thompson, WJ et al.; Biochemistry '18(23), 5228-5237, 1979, as
described by Ballard SA et al.; J. Urology 159(6), 2164-2171, 1998. In particiuiar,
cGMP-specific PDES and cGMP-inhibited cAMP PDE3 can be obtained from human
corpus cavernosum tissue, human platelets or rabbit platelets; cGMP-stimulated
PDEZ was obtained from human corpus cavernosum; calcium/caimodulin (CaICAM)«
dependent PDE1 from human cardiac ventricle; cAMP-specific PDE4 from human
skeletal muscle; and photoreceptor PDEG from bovine retina. Phosphodiesterases 7-
11 can be generated from full length human recombinant clones transfected into
SF9 cells. |

Assays can be performed either using a madification of the "batch” method of
Thompson WJ and Appleman MM; Biochemistry 10(2),311-3186, 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 ["H]-labelled AMP/GMP using a
madification of the protocol described by Amersham plc under product code
TRKQ7080/7100. 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
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MS APCI+ m/z 545 [MH] 173 1FI NMR (DMSO-d6+TFAd, 400MHz) 8:

1.19 (d, 6H), 2.40-2.50 (m, 5H), 3.02 (s, 3H), 3.40 (s, 3H), 3.63 (t, 2H),

3.94 (t, 2H), 4.97 (t, 2H), 7.15 (d, 1H), 8.05 (s, 1H), 8.24 (d, 1H). MS

APCI+ m/z 559 [MH] 174 <1/4,_t4..-26&H 3 1H NMR (DMSO-d6+TFAd,

400MHZ) 8: 1.19 (t, 6H), L. 2.42 (s, 3H), 2.44-2.53 (m, 2H), 3.40 (s, 3H),
unlaB&iedGbPH)-labeled at a concentration of ~1/3 K, or less) such that IC,, = K,

The final assay volume was made up to 100! with assay buffer [2de Tris-HCI pH
7.4, 5mM MgCl,, 1mg/ml bovine serum albumin]. Reactions were initiated with
enzyme, incubated for 30-60min at 30°C to give <30% substrate turnover and
terminated with 50! yttrium silicate SPA beads (containing 3mM of the respective
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%), plotted against
inhibitor concentration and inhibitor IC,, 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. 1C,, values for representative compounds are listed in the table below.

Example | IC,, (nM) Example |IC, (nM)
1 0.075 -+ 20 35.7
2 0.201 21 5.30
3 5.01 - 22 7.12
4 2.62 23 8.97
5 0.943 24 53.9
6 2.89 25 7.19
7 0.082 26 1.64
8 3.82 27 36.8
9 0.075 28 11.6
10 1.86 29 106
11 1.09 30 35.8
12 14.7 31 ' 43.4
13 1.46 32 100
14 8.75 33 | 100
15 1.84 34 100
16 0.510 35 100
17 2.93 36 0.708
18 11.3 37 23.9
19 2.43 38 16.7




(m, 6H), 3.93 (t, 2H), 4.94 (t, 2H), 7.15 (d, 1H), 8.05 (s, 1H), 8.26 (d, 1H).
MS APCI+ m/z 559 pviHr -24 6- F V......7-0 \-ThHN N N N CH3 1 4
ONHR / 0---:S.:---0 k CH3 175 'IsN,.CH3

-255-
Example |IC, (nM) Example |IC_ (nM)
39 57.2 174 100
40 0.167 75 0.371
41 3.20 76 0.465
42 86.6 77 0.162
43 17.4 78 0.240
44 94.7 79 0.332
45 474 80 2.88
46 17.9 81 ‘1167

| 47 8.00 82 55.1
48 100 83 27.8
49 4.92 84 2.37
50 1.66 85 0.0550
' 51 2.57 86 0.0630
52 3.40 87 0.0870
53 0.797 88 21.3
54 2.03 a0 - 2.83
55 2.60 91 5.06
56 9.11 a2 41.0
57 100 93 23.2
58 100 94 0.303
59 43.6 95 9.11
60 8.02 96 3.65
61 13.1 97 9.74
62 1.85 99 2.45
63 4.58 : 100 3.48
64 100 101 8.45
65 25.0 102 38,2
66 13.5 103 21.4
67 100 104 9.69
68 100 105 0.741

| 69 100 106 2.60
70 . lo.451 107 0.307
71 2.46 108 18.3
72 59.2 109 9.70
73 52.3 110 0.564




1H NMR (DMSO-d6+TFAd, 400MHz) 8: 1.17 (t, 3H), LCHa 113-1.86 (m,
2H), 2.41 (s, 3H), 3.17 (s, 3H), 3.41 (s, 3H), 3.51 (t, 2H), 3.65 (g, 2H), 3.90
(t, 2H), 4.24-4.39 (m, 2H), 4.92 (m, 2H), 7.11 (d, 1H), 8.07 (s, 1H), 8.24
(d, 1H). MS APCI+ m/z 509 [mi-i]42%@6 <t,i4,..-CH3 1H NMR
(DMSO-d6+TFAd, 400MHz) 6:1.20 (d, 6H), H3C.L. 1.72-1.85 (m, 2H),

Exarfgia (o[ 9C), (i (5} 3H). 3.41 (s, 3H), 3 hlinable. 3.PRAL, Bl 4.24-4.39
{r-2H—4A~a-AH), 4.94 (t, 2H), 7.13 H)805<s; —8:274.(d,

11 319 MDAPRL: mip 523 MH] 177 [ 156 0.162

112 14.7 157 0.771

113 0.270 158 0.608

114 4.83 159 0.0560

115 0.545 160 0.0250

116 0.0320 161 0.101

117 0.0250 162 3.10

118 1.72 163 0.591

119 11.5 ' 164 0.324
120 1.12 171 1.21

122 2.54 175 0.57

123 0.628 176 0.17

124 0.776 177 0.17

125 1.53 178 2.21
126 3.05 179 0.914

127 6.34 180 '] 2.88

128 3.94 181 1.29

129 7.78 182 1.4

130 19.5 183 0.383

134 5.02 184 0.5,

135 7.70 185 11.5

136 0.414

137 0.0680

138 0.0650

139 0.0710

140 0.0990

147 0.141

148 0.198

149 14.4

150 1.55

151 0.513

152 4.68

153 0.398

154 1.16

155 0.341




Nr.N.----%.CH3 111 NMR (DMSO-d6+TFAd, 400MHz) 8:1.20 (t, 6H), L.
1.73-1.85 (m, 2H), 2.42 (s, 3H), 3.40 (s, 3H), 3.50 (t, CH3 2H), 3.62 (q,
4H), 3.89 (t, 2H), 4.24-4.39 (m, 2H), 4.92 (t, 2H), 7.14 (d, 1H), 8.08 (s,
1H), 8.26 (d, 1H). MS APCI+ m/z 523 [MI-1] Example 178
5-[Ethylimethvnamino1-7-1(4-methyR$y/ridin-2-y1)aminol-N-(methylsulfony
1)-1-12-(2,2,2- trifluoroethoS rimicpari-dcle A mixture of the chloride from
preparation 261 (50mg, 0.1mmol), Nethyldiisopropylamine (0.05rnL,
0.3mmol), N-ethylmethylamine (0.026mL, 0.3mmol) and cesium fluoride
(15mg, 0.1mmol) in 1-methyl-2-pyrrolidinone (1mL) was heated 5 in a
1. Reaotivialthatol id@dar(d0 minutes. The cooled reaction mixture was
purified directly using a Phenomenex Luna C18 column reverse phase
column and acetonitrile:95% water/5% methanol/0.1% trifluoroacetic acid
(5:95 to 95:5) as elution gradiermigl'h/emzroduct was dissolved in
dichloromethane and the solution wiashed with sodium bicarbonate
solution, dried 10 over magngsium.sulphate and evaporated under
reduced pressure to provi fitle mpound, 24mg. Alternatively,
example 178 may be prepa the- eth})ﬁPof examples 172-177. 4-
Dimethylaminopyridine (22 9, 0.20mmo %Jwas added to a solution of the
acid from R R4 0

Claim

wherein
R'is a cyclic group selected from R*, R®, R® and R, each of which is optionally substituted with
one or more R’ groups;

R? is hydrogen or C;-C; alkyi;

R® and R are each independently C;-C; alkyl, C,-Cg alkenyl, C»-Cs alkynyl or C4-Cyq cycloalkyl,
each of which is optionally substituted with one or mare R® groups, or R¥, which is optionaliy
substituted with one or more R* groups, or hydrogen;

or -NR°R* forms R", which is opfionally substituted with one or more R' groups;
R® is selected from -Y-CO,R" and -Y-R*;

R®, which may be attached at N' or N? is C:-C; alkyl, C:-Cs haloalkyl, C»-Cs alkenyl or Co-Cs
alkynyl, each of which is optionally substituted by C,-Cq alkoxy, C;-Cs haloalkoxy or a cyclic
group selected from R*, R, R~ and R, or R® is R", C;-C; cycloalkyl or Cs-C, halocycloalky!,
each of which is optionally substituted by C.-C; alkoxy or {.‘:T_-Ca haioalkoxy;

R" is halo, C,-C; alkyl, C-Cs haloalkyl, C.-Cs alkenyl, C-C¢ alkynyl, Cs-C,y cycioalkyl, Cs-Cio
halocycioalkyl, phenyl, OR™, OC{O)R™, NO,, NR™”R"™ NR™C(O)R™ NR'CO.R"™, C(ORY
CO.R™ CONR"™R" or CN; :



example 127 (70mg, 0.15mmol),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 15 hydrochloride (38mg,
0.20mmol) and methanesulphonamide (19mg, 0.20mmol) in
dichloromethane (2m1) and the reaction stirred at room temperature for
18 hours. The mixture was diluted wi#P8ichloromethane (20mls) and 1M
citric acid solution (10m1), then the phases separated. The organic phase
IW%W”gﬁQnﬁ}lre@'ycby&Q& JRGRIONEHOYrapE R SR ICIHSIRG A NR2c (O)R™,
lashmaster system) using, an 20 elution gradient of
t EBrﬁpom"r’dIaSt wo of

LParallel
Rl Sesmacter oyster Safie trovetil e
whichgre petlonatotidhstiaasd dHhIMR (DS B-RBoutsirop TFAd, 400MHz) 5:
1.19 (t, 3H), 2.49 (s, 3H), 3.20 (s, 3H), 3.41 (s, 3H), 3.66 (q, 2H), 4.06 (.

),.4.14 (t, 2H), 5.03 Q(d 1H), 8.12 (s, 1H), 8.27 (d, 1H). MS
R s bt G ﬁ?'@ﬁ'éz{irﬁbé
5-1"Isopropyl(methyl)aminol- 74(4 methylpyridin-2-vnaminol-N-(methylsulf

R ;@md)ol;t% “Co cycloalk)yl CiCop halocycloalkyl, pgf\:lnyl c(i)RmSOC(%)RQ NO, NR'R',
2 -tyifl Xy olo rimidine-3-carboxamide
NR g@ %t§§1 é@ﬂg §§ ined 1t the chfbrig&%rdrnCs alkyl or C-Ce
hafoqikébmmﬂ’q mloéwélbilme%mmwpfbmdmhmmdfw@v}ng the procedure
descibed in example 178. 1IFINMR (DMSO-D6 + 1 drop TFAd, 400MHz)

R i%l%zq(}}g Y ) %&s %g)ﬁg .03 (s, 3H), 3.41 (s, 3H), 4.08 (q, 2H), 4.15

2H), 7.20 (d, 1H), 8.10 (s, 1H), 8.26 (d, 1H).
15 MS ES- m/z 543 EM-HI Examples 180 to 182 Sodium hydroxide

R* apletivrlderl éepeHag pRRIARAJE0 @ st aidheRRRGAPTiate ester

from preparation 250-252 (0.33mmol) in dioxan (3mL) and the solution
stirred at room temperature for 18 hours. The reaction was evaporated 5
“ iufdes rbarbieed Fedalreliatid the mixture partitioned between
dichloromethane (50mL) and 1M citric acid solution. The layers were

6 rated a nic so tion dried pver magnesium sulphate and
R i R St PR P AL RS i Y UEE R GERER ecied rom halo,
OH, @nc‘ﬁdscﬁ‘ém*@thd\ﬂéz(%@ﬁ@eﬁlﬂwand N(C+-Cs alkyl),;
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (82mg,

R 15 S0 acid isostere selected from tetrazol-5-yl, 5-trifiuoromethyl-1,2.4-triazol-3-yl, 5-
(methylsulfonyl)-1,2,4-triazol-3-yl, 2,5-dihydro-5-0x0-1,2 4-oxadiazol-3-yl, -SO,NHR" and -
CONHR™:

R" is selected from C;-Cq alkyl, phenyl, -CO-(C+-Cs alkyl) and ~CO-phenyl;
R™ is selected from —~S0,-(C-Cs alkyl) and —~SO,-phenyi;

R* and R’ are each independently a C5-Cyo cycloalkyl or C,-Cy, 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 from nitrogen,
oxygen and sulphur, or



10 methanesulphonamide (41mg, 0.43mmol) and
4-dimethylaminopyridine (48mg, 0.43mmol) added and the reaction stirred
at room temperature for 72 hours. The mixture was diluted with
dichloromethane (10mL), 1M citric acid solution and the mixture stirred for
30 minutes. The phases were separa%éa and the organic solution purified
directly by column chromatography on silica gel using 15

diqBloromethage snethanqld A3 2Las clkaal éoriﬂgqig"mﬁi@euﬁot@ RREBReteroatoms
0 -NR3R4 Data 180 Eg% HL. CH311- NMR (DMSO-c15 +TFA-d,

X
Se'e‘%ﬂ)" LIE995 R4S 39S, 3.18 (s, 3H), 3.40 (s, 3H), 3.60-3.75
(M, 4H), 4.05 (t, 2H), 5.00 (t, 2H), 6.00 (m, 1H), 7.20 (d, 1H), 8.08 (s, 1H),

R® afidd (e din iMdpbhdeliny 5 Rdn [ M rddkinyPeup 8dactebi 3 kit NMRe fused to
(DMSO-cl, +TEA-d I4 0 HZ&GS 1.1 (g 6?, . 2.44 (s, 3H), 3.02 (s, 3H),
3.40 (s, 3Ly 5 B8 AR CoS B 889! (1R91 1), 5.00 (t, 2H), 6.04 (m,
1HP) 7.18(Bn, &), Broe(bemd heersa(igydliq)yinawsntdrdig w/kbRrefviigleroatoms
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;

R®, R*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 heteroatom selected from nitrogen, oxygen and
sulphur, which ring may be fused to a Cs-C; cycloalkyl or Cs-C; 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 RY are each independently a 5- or 6-membered heteroaromatic ring containing up to
three heteroatoms independently selected from nitrogen, oxygen and suiphur, which ring may
further be fused to

(a) a second 5- or 6-membered heteroaromatic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur;

(b) Cs-C; cycloalkyl or Cs-C; 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, R and R® 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; and



182 ...-—--... *~."NCH3 L CH 11-1 NMR (DMSO-c16 +TFA-d, 400MHz)
3.1.18 (t, 6H), 2.42 (s, 3H), 3.40 (s, 3H), 3.40-3.55 (m, 6H), 4.04 (t, 2H),
5.00 (t, 2H), 5.98 (m, 1H), 7.22 (d, 1H), 8.08 (s, 1H), 8.30 (d, 1H). MS
APCI+ m/z 527 [MH] A = the product was crystallised from
dichloromethane:isopropylalcohol ~ 280 Example 183
5-(Diethylamino)-7-414-methylpyridin-2-vnaminol-N-(methylsulfonv1)-1-(2-
Y is PB50RexYBHM)-Brrpuaznlod, T ddrydryidipe 3csarngxariday H3C A
mixture of the chloride from preparation 67 (135mg, O. 33mmol) cesium
fluoride (50mg, 0.33mmol) and diethylamine (1034, Immo!) in
a tawimethinetaphoxide ghannpeeatidabnteccariaife aetivial(rselrate0g faidl8ompound or
tautoRrs. The cooled mixture was 10 partitioned between dichloromethane
(20mL) and water (20mL) and the layers separated. The organic phase
was washed with water (2x10mL), dried over magneS|um sulphate and
2. evAporapsdndnaesordingced-isissdurbeStRimishiydrokigh isohationaliyNaubstituted with
one &-Bidte, ;@’@mml)aa@d dioxan (1mL) were added to the residue and the
RA [§2a5]C Iutlonlgtlrk arg &oorpvg%mperat re fotlhl8 hours. Tihe reachon iyé
evapor fédp (her ¥e8ucé)d preSSuleind thd ix{Urd paftitoRed BE © are an
apprfmﬁtemm@mwﬁéimg@ﬁm%nq!mwhﬁm@mmmﬁdvﬁez#myim water
(ZQmL) Bhenbnesseieerersapmsatat assldbeoraanic sohuinadiath@Vehd a 5 or

%sh%c(grgu r%hat*e and eva orated 5 %gr re ced ressu e

6-melb ms seiecteg from nitrogen,

pro Gct was disso v;ecdrmgdlcﬁ*n Sronettant
oxygan@digdthyla®hinopropyl)-3-ethylcarbodiimide hydrochlorlde (82mg,
0. @mm@)smmmm&mmd%(ﬁmas@ AdneBRiARG up to three heteroatoms
ethﬁqi%mérr]]o rldlne{(§8n]§ 0. 43mmol) added and the reaction stirred
room tem era ite T%e mixture was diluted with
du@ﬂ@#méfﬁaﬁr@?wn@mbwm@utmiw amtentablacrit1or selveisrp{Sa Fompound or
tautoth@n dried over magnesium sulphate and evaporated under reduced
pressure. The crude product was purified by column chromatography on
silica gel using dichloromethane:methanol (100 0 to 97:3) as eluant to
3. afforeprround @@ﬁﬂﬁmgma qlgmg’z wherein R® is a monocyclic C;-C; cycloalkyl group; or

a tautomer thereof or a pharmaceutically acceptable salt, or solvate of said compound or

seiect?

tautomer.

4, A compound according to claim 3 wherein R" is a monocyclic Cs-C; cycloalky! group: or
a tautomer thereof or a pharmaceutically acceptable salt, or solvate of said compound or
tautomer.

5. A compound according to claim 4 wherein R* is cyclopentyl or cyclohexyl; or a tautomer
thereof or a pharmaceutically acceptable salt, or solvate of said compound or tautomer.

6. A compound according to claim 1 wherein R' is R®, which is optionally substituted with
one or more R’ groups; or a tautomer thereof or a pharmaceutically acceptable salt, or solvate

of said compound or tautomer.

7. A compound according to claim 6 wherein R® is phenyl: or a tautomer thereof or a
pharmaceutically acceptable salt, or solvate of said compound or tautomer.



11-1 NMR (DMSO-d, +TFAd, 400MHz) 8: 0.62 (t, 3H), 1.20 (t, 6H), 1.40
(m, 214 2.41 15(s, 31-1), 3.38 (t, 2H), 3.41 (s, 3H), 3.60 (m, 4H), 3.85 (t,
2H), 4.90 (m, 2H), 7.14 (d, 1H), 8.05 (s, 1H), 8.24 (d, 1H). MS APCI+ rniz
505 [MI-] Example 184
5-flsopropyffmethypathindl-74(4-mettgfibyridin-2-yhamindIl-N-(methylsulfo
ny1)-142- 20propoxyethvl)-1H-pyrazolor4,3-dlpyrimidine-3-carboxamide
[-13C The title compound was obtained in 51% yield as a yellow solid,
from the chloride of&reparatlon 67, following a s&mllarBrocedure to that

B B RIBRPHTEASHSHSES, o3BT AR CMS oWy o1 P8l oreigSubstituted with
one 40O B Hroupe; (o BHILIBI(thedety, dr. 3%frarn2adp Bicklly ScBbt)aBlOB84(S, or solvate

of sart Dompsdidl et LS, 3H), 3.84 (t, 2H), 4.75 (m, 1H), 4.95 (t, 2H), 7.18
(d, 1H), 8.04 (s, 1H), 8.24 (d, 1H). MS APCI+- m/z 505 [MH]+ 5Example

185
9. 5-[ethyttemsihylRovinhd -to-kigivosy athgipin-fRE-isethyloyidii2-yaumitel- or partly
unsa%é@@tméswgmlbéﬂfb%@@%@ﬁ dspyzswngimgg %ﬁﬁ‘ﬁ@oéﬁwm& BOIOLt one is a

bromide (1M in dichloromethane, 1.95m mmol) was added

heteré’r% Mist S a Kt e %an)%uﬁ erHian%m e 4 16 \Rtfhghereot or a
phar m@@wmaly Aecioiblo saitthse yBialof @@dledﬂuoc&@mrstetasnt@mamtaln the
temperature below - 20C. The reaction was stirred at -25C for 3 hours,

he d tion of saturated sod b
10, o TRt 4P AL e, T IR i AICHGEEES egRIBo or pary

unsat@tﬁﬁ@dermpmtm ¢heieipagiteteechehareh Avdner &8nis0nfLYykinkl at least one is a
heter@lﬁ&lﬂroé@!%ﬁ’!é‘@eﬂ(&gmhbo-ﬁ@ﬁ Owﬁ%pﬁﬁée ggﬁwasaedawmtwr%@r rthereof or a
u

n orated under reduced pressure
Phar e e B A e TP Utomt,
(CD30OD + drop TFAd, 400MHz) 6:1.31 (t, 3H), 2.54 (s, 3H), 3.30 (s, 3H),
11. 3.4 dsmBblnd 48 éeuirdlo bRBAH 2FhARBRE HH, Aok dbiitHiht&dSing system

contasm?xgablgu I(Id5 %Elt)i 9"%18" é 0%19? [ol\{lmucg % ieas? <¥ne is a heteroatom selected from

nitrogen, oxygen and sulphur; or a tautomer thereof or a pharmaceutically acceptable salt, or
solvate of said compound or tautomer.

12. A compound according to claim 1 wherein R" is R, which is optionally substituted with
one or more R’ groups; or a tautomer thereof or a pharmaceutically acceptable salt, or solvate
of said compound or tautomer.

13. A compound according to claim 12 wherein R is a 5- or 6-membered heteroaromatic
ring containing up to three heteroatoms independently selected from nitrogen, oxygen and
sulphur; or a tautomer thereof or a pharmaceutically acceptable salt, or solvate of said
compound or tautomer.

14. A compound according to claim 13 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; or a tautomer thereof or a pharmaceutically acceptable sal, or solvate of said

compound or tautomer,



The compounds of the invention are inhibitors of cyclic guanylate
monophosphate (cGMP)-specific phosphodiesterase type 5 (PDE-5
inhibitors). Preferred compounds suitable for use in accordance with the
present invention are potent and selegéze PDES inhibitors. In vitro PDE
inhibitory activities against cyclic guanosine 3',5'- monophosphate (cGMP)
and cyclic adenosine 3',.5-monophosphate (cCAMP) phosphodiesterases
can be determined by measurement of their IC50 values (the
CORC, ian, Q d ited Y inhibit] f e activity
15 R e Houta i O o oal prazol.
imidazeiidisry erihPErpis EalirraNlinliFravhroatirrabbityrdelcry irafinh pyrimidyl
or pycarttigic venttisleyrhantasrskilatal prusclacandchyineceptinse essertiadhhbye of said
Com&mgddpg{ﬂ%&f the method c_)f Thompson, WJ et at; Biochemistry 18(23),
5228-5237, 1979, as 15described by Ballard SA et at; J. Urology 159(6),
2164-2171, 1998. In particular, cGMP-specific PDE5 and cGMP-inhibited
16. cCAMEoRP&EB dascbardibtatoedifion Buwteneborpbsicgwesaoltnintisapely!, isoxazolyl,

oxaz ymggamg&%‘?ffsﬁfriﬁpbgyﬂﬂﬁlﬁ;ﬁ;;ﬁﬁMEﬂStHf”Blﬁ%ﬁDgrzéNf?a%t%mgrir‘tﬂgreof or a
f h alc (C

rom human corpus cavernosum; calcium/calmodulin (Ca/CAM)dependent
phanBRaedticaii FRTRRIARIEFAIR OV RHHAGC SRINBOSRAUAE PTHRMOMSH human 20
skeletal muscle; and photoreceptor PDE6 from bovine retina.

17. Phosehpdisrierassaids blargbhe seasmied fom fwkignad Ruman CeCe alkyl, C-

recombinant clones transfected into SF9 cells, Assays can be performe
Cs hfRkYuSIRy 2niddiRafion BF thiruinaieh RERRGE & EPRtRHwRIERipble salt,
or soApE efrsadMdmmBiochentdstionkd(2),311-316, 1971, essentially as
described by Ballard SA et at; J. Urology 159(6), 2164-2171, 1998, or
using a scintillation proximity assay for the direct detection of NJ-labelled
18. Arﬁﬁfeﬁmwngiﬂﬁcaf?gr&ﬁﬁ&éﬁiBh%’f"t’ﬁsfs'fb%da|f&’é%é?iﬁ@ej%VN%@%@'?HX% hydroxy
or CPNH{BEr; pibdliclr codetTR&EQ 06! pLaGhensansntar/lyfarthptaldimtilitionsolvate of
said %%wm assaydhegeffect of PDE 30 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 -254-
19. untabsieduadrefcabipie tbatziredBoemraiioR’ o fluS & methidssthglitigdialy, methoxy,
propd%y & COMHIRA! ASSRMIMRNES B130EHAR Q- AR heASSRBIRWIR or solvate of
g) mM Tris-HCI pH 7.4, 5mM MgCI2, Img/m1 bovine serum albumin].
SRABHSNEREIRBGted with enzyme, incubated for 30-60min at 30C to
give <30% substrate turnover and 5 terminated with 50111 yttrium silicate

20. SPABRACSHE2RLAHA t%@%%@"@r'@ﬁ%oﬁwWEWMQ'W%@%PHF’%@:; or

said

for PDEs 9 and 11). Plates were re-sealed and shaken for 20min, after
2 tayipmel (REBLAE Jet aMERR 18 Yo RIETBPE 6N RN the Uxpie affu $hidncompound or

tautoominted on a TopCount plate reader (Packard, Meriden, CT) Radioactivity
units were converted to % activity of an uninhibited control (100%), plotted
against 10inhibitor concentration and inhibitgr ICso values obtained using

21 thé“EREORI RATIELER R BIRRNEIBIE AR coniBEineas R HiRRt o ereof or a

pharinaveuticedy teityragizlnstiP DES\ehteys tihootih00hM t4Qtwvatues for
representative compounds are listed in the table below.

22. A compound according to any one of claims 1 to 21 wherein R* is hydrogen, C-C; alkyl,

which is optionally substituted with one or more R® groups, or R¥, which is optionally substituted

with one or more R® groups; and wherein R® is a monocyclic or, when there are an appropriate

number of ring atoms, polycyclic saturated ring system containing between 3 and 7 ring atoms,



-255- -256- 257 Claims 1.A compound of formula (I) R6N NN R4(l)
wherein R2 is a cyclic group selected from RI', RB, Re and RD, each of
which is optionally substituted with one or more R7 groups; RE is
hydrogen or C1-02 alkyl; RE and R4 are each independently C1-C6 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl or C3-&49 cycloalkyl, each of which is
optionally substituted with one or more RE groups, or RE, which is

of wt@@%‘%@%t%‘é@%&%@l&ﬂ%&ém ﬁdﬁﬁnﬁ@é@?‘ &K{ﬁ?ﬁj m%r&(ur or a tautomer

-NR3R4 forms ERB, which is optionally substituted with one or more’'R121

theregt g gdheraiaecRfh ﬁ?@'@%%?e% YRR IS AECNIREHN QY trtomer.
attached at N1 or N2, is C1-C6 alkyl, C1-C6 haloalkyl, C2-C6 alkenyl or

23, C%:%@\de sah Rt vhichis,prtionallysHDRtt e Y aékoaaxys which is

ﬂ?é C6 haloalkox¥ or a cicllcg %* elected from RL, R RL and RN
optiopelY SERUSIW RIS AT BF & H%|8E§?cro‘ﬁw 'é&BHOSﬂbh?bﬁﬁEf“*ed with one
or mypthaibpssibattwbersip B1i9e mikosgyoicGhiosethd dadiaysieR Zdsthialog between 3

and ﬁﬁr@ﬁafﬂ!ﬂé Qf%@ﬂﬂa{qeﬁs\('o%@@ %l&%%t&%?%&é&éhvﬂwnﬁ%ﬁrgg% oxygen and
cycloalkyl, C3-C10 aloc cIoaI hen Zt’t' %%2 OC 2, NO

siilp hl%RiiaR'fP{fﬂﬁr ?E?i’ fgit or solvate of said
comm@ONRT EREer.CN; 258 R8 is halo phenyl C1l- C6 alkoxyphenyl, OR12,
OO(O)R12 NO2, NR12R13 NRlZO(O)RlS NR12002R14 O(0)R12,

2R12, CONR12 Ioal Eor R%the Iastt fb
whIGH AR B S5 Qﬁbgﬁ SF?é” RE'§ ﬁ[%)t'ﬂ@a {optuted with
one atrkmotell?{%a;mwmyﬁowwmé mawmm@ﬁ:csw@;emw s@@e@l@ontammg

betwé@}logymlwlr.m%a!}@&J&aﬁﬁd%ﬁﬁmman Nigok?RA3 NBIZEE) i3eof or a
h %(é §R14 Ct(%ﬁ 21, COZI"«’la:; CONR%g 13, CN, ox% C1-C6 alkyl or
P a”&"ic FloarksP A 1zat 8o Sy ARigh 8IS SPRRHIR L BLaIRd by R11;

R11 is phenyl, NR12R13 or NR12CO2R14; R12 and R13 are each
25. indepsnpemly dnsdrangno ehbik 8 Al RIR (sbahatamiybyrrotidiny! or piperidinyl; or
a tautomer thereof or a pharmaceutically acceptable salt, or solvate of said compound or

tautomer.

26. A compound according to claim 23 wherein R® is C,-C, alkyl, which is optionally
substituted with one or more R® groups and wherein R? is halo, phenyl, C,-Cs alkoxyphenyl,
OR™, NR'R™, NRZCO,R™, CO,R"?, CONR"R™, R® or R", the last two of which are optionally
substituted with one or more R® groups; or a tautomer thereof or a pharmaceutically acceptable

salt, or solvate of said compound or tautomer.

27. A compound according to claim 26 wherein R® is hydroxy, methoxy, methoxyphenyl,
NH,, NHMe, NMe,, NHCO,Bu, NMeCQ,'Bu, CO,H, CONHMe, R® or R", the last two of which
are optionally substituted with one or more R® groups; or a tautomer thereof or a

pharmaceutically acceptable salt, or soivate of said compound or tautomer.

28. A compound according to claim 27 wherein R® is R®, which is optionally substituted with
one or more R® groups and wherein 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,



R14 is C1_C6 alkyl or CI-C6 haloalkyl; R15 is hydrogen or C/-C6 alkyl
optionally substituted with one or more groups selected from halo, OH,
C1-C6 alkyloxy, NH2, NH(CI-C6alkyl) and N(C1-C6 alky02; R16 is a
carboxylic acid isostere selected from tetrazol-5-yl,
5-trifluoromethy1-1,2,4-triazol-3-yl, (mM&thylsulfony1)-1 ,2, 4-triazol-3-yl,
2,5-dihydro-5-0x0-1,2,4-oxadiazol-3-yl, -SO2NHR17 and - CONHR18;

oxyg'g\lgnla" %WPQ)IrQ%&&h@pfﬁgﬂébf%eﬁ}ﬁhé%é@aﬁ%fwé gle salt, or solvate of
-CO-phenyl: R16 is selected from -S02-(C1-C6 alkyl) and -S02-phenyl; RA

said comPRUNLAL S2MFEpendently a C3-C10 cycloalkyl or C3-C10
cycloalkenyl group, each of which may be either monocyclic or, when

29, ARAHRAhARRRPIIALES WBRe 8! WRGAH RS i P QIR BRD WRICRIN Mg system

be fused to either (a)a monocyclic aromatic ring selected from a benzene
cont3/FIRELPRIMERT e O hERIGANSFBRE RGO AR f5 L BREPgibeone oxygen
atomheter tzautimersbkrewdfraphaitregent iy gacemabiuiptiupr sl 280 ¢bjmiB-compound
or tafaPE/-membered heteroalicyclic ring containing up to three heteroatoms

selected from nitrogen, oxygen and sulphur; RD and RK are each

independently a phenyl or naphthyl group, each of which may be fused to
30. (apa@srCandyatoatilifinloCRIT728y ot rngyrrolidingh) pir®ridaydor morpholinyl;
or a GiRGMRarRARE S QaliRyAia ding GAptalREd Atk dhree halefealPed compound or
taut selected from nitrogen, oxygen and sulphur, or (c)ab-or
Ao fiembered heteroaromatic ring containing up to three heteroatoms

selected from nitrogen, oxygen and sulphur; RE, RI- and RN are each

31. INgepsREemMly & LBRHASYS ifath NPRIBRI REIE RN FARIPRIHEAHIMREELSftuted with

ring atoms, polycyclic saturated or partly unsaturated ring system -
one QSRR S8 10 PPt DR RSP BBaReing contaning up
to twheitsrggtoaiosedeotattftdameittbgmeef oxpganer-euiphily 2edsptalkiagaliagr solvate of
said Bshibseshter dtadmeycloalkyl 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
32. nittogenpoxygencardinsuipiiainREl avterRin Bfeieartanotiipeneldantpraes-toereof or a
pharRaRRMRAEsBeiRIarQmalicsERa e aiRiRaHP M I b eR giREPatoms
independently selected from nitrogen, oxygen and sulphur, which ring may
further be fused to (a) a second 5- or 6-membered heteroaromatic
33, rinfy conesividRogrtdinariscene e sloriaine Ritte d2roneisindyein, rostyker CO,Bu; or
a tadBRGUIRBIEGE or alPh&mbct@yanplkrtontsiRCoaryeloalienyl BnGaid coffound or
a 5-, 6- or 7-membered heteroalicyclic ring containing up to three
R&teroatoms selected from nitrogen, oxygen and sulphur; or (d) a
benzene ring;

34, A compound according to claim 23 wherein R® is hydrogen or C,-C, alkyl, which is

tauto

optionally substituted with one or more R® groups, or R® is azetidinyl, pyrrolidinyl or piperidinyl,
each of which is optionally substituted with one or more R® groups, wherein

R® is hydroxy, methoxy, methoxyphenyl, NH,, NHMe, NMe;, NHCO,'Bu, NMeCO,'Bu, CO,H,
CONHMe, pyrrolidinyl, piperidinyl, morpholinyl or pyrazolyl, the last four of which are optionally
substituted with one or more R° groups and wherein

R® is methyl or CO,'Bu;

or a tautomer thereof or a pharmaceutically acceptable salt, or solvate of said compound or
tautomer.



RE, RE 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; RH is a 5- or
6-membered heteroaromatic ring cordfning up to three heteroatoms
independently selected from nitrogen, oxygen and sulphur; and 260 Y is a

35. COXBJSHEBQHQ acg&]&r% EJFA% 51\‘1% 9%?:“%’49% 9k gﬁe%zn%‘cl% %&W%% % -C; alkyi,

tautomer thereof or a p armaceutlca acceptable salt, or solv
Cr-CedRipaing 8rf%m?&fﬁe¥' QfACe&ﬁ&éﬁyﬁwae&&r&mﬁ%%la#\ﬂao@v%eeﬁwmceutlca'fy
acce RaYlsviatth ds sabtide ally Sd bstiiptedddtitaanenermore R7 groups; and RA is

a C3-C10 cycloalkyl group, which may be either monocyclic or, when

there are an appropriate number of rlngBatoms polycycllc which may be

36. fudedepaning according HoHBE) it AFBRFRifc n&s@l’@&?@@r\‘*cﬁn Ge alkyl or Ci-Ce
halodbefizeneritagtamera ther@o 6 -onemplessddoetdicipo mratpttbie calttamringupte of said

Comm%?tg giskaatoms selected from nitrogen, oxygen and sulphur, or
) a 5-, 6- or 7-membered heteroalicyclic ring containing up to three

heteroatoms selected from nitrogen, oxygen and sulphur; or a
37. tadtormepthedafoop@iphammeesutidtlyraceieptéblie selrayesolvatthyf saidthyl; or a

tautoR RN RAAHAEFOR ! gm&é&m%@m@@m t9-Clajhe Whesin RéMSound or

tauto a monocyclic C3-C8 cycloalkyl group or a tautomer thereof or a
aulo¥irmaceutically acceptable salt, or solvate of said compound or
tautomer. 4.A compound according to claim 3 wherein RA is a monocyclic

38. C%QZan&%”éﬁlzgf&HQ't&% EHE)SP%Ta'iH%r@%%%@?éﬂ‘aﬁﬁé’ﬁ@%}’ms RF, which is

@ g %1 le salt, or solvate of said oméaoun or tautomer. 5.A compound
optionalY, ﬁ%f‘éfawﬁ 4SNR&HeRORATs GEidFART H’PEWIBI%%?IHOWS“OCVC“C or, when
theretaueoare B Hireveiéter Euptrernsdcedtiebiipaceeptabie sattiraesolvateoftamid:ontaining

bemg@fm@%e%rrtﬁgt&mﬁg &»MawgvM@%@é@%&&ﬁ'gf&qk\w%&ﬁa&%'Ene other

) |s O%fl%gna” substituted with one or more R7 groups; or a
2 Omtaﬂﬁs’?ﬁ &ﬂf@r i SHRGYe i R b Re sie Bhastassyifalygecsptabie
salt, comjyetmof epithatorpernd & Eowepwuind according to claim 6 wherein RB is
phenyl; or a tautomer thereof or a pharmaceutically acceptable salt, or
solvate of said compound or tautomer. 26
39. J\ compourﬁj accon%%g to craEm 38 wherén R" is a monocyclic or, when there are an
appropriate number of ring atoms, polycyclic saturated ring system containing between 3 and 10
ring atoms centaining one or two nitrogen atoms and optionally one other atom selected from
oxygen and sulphur; or a tautomer thereof or a pharmaceutically acceptable salt, or solvate of

said compound or tautomer.

40. A compound according to claim 39 wherein R" is selected from azetidinyl, pyrrolidinyi,
piperidinyl, piperazinyl, morpholinyl, 3-azabicyclo[3.1.0]hex-3-yl, homopiperazinyl, 2 5-
diazabicyclo[4.3.0]non-2-yl, 3,8-diazabicyclo[3.2.1]oct-3-yl, 3,8-diazabicyclo[3.2.1]Joct-8-yl, 2,5-
diazabicyclo[2.2.1]hept-2-yl, 1,4-diazabicyclof4.3.0Jnon-4-yl and 1 4-diazabicyclo[3.2.2]non-4-yi;
or a tautomer thereof or a pharmaceutically acceptable salt, or solvate of said compound or
tautomer.

41. A compound according to any one of claims 38 to 40 wherein R" is halo, OR™, NR"R™,
NR™CO,R™, CO,R™, oxo, Cs-Cs alky! or C,-C haloalkyl, the last two of which are optionally



8. A compound according to claim 1 wherein R1 is Re, which is optionally
substituted with one or more R' groups; or-a tautomer thereof or a
pharmaceutically acceptable salt, or solvate of said compound or
tautomer. 9. A compound according to claim 8 wherein Rc is a
monocyclic saturated or partly unsag®é&ted ring system containing
between 3 and 8 ring atoms, of which at least one is a heteroatom
.selected.from_nitrogen, oxygen and sulphur; or a tautomer thereof or a
st Ty SO AL B8O IR ST LS KRR o solvate o
said cegReMneor IitENesmpound according to claim 9 wherein Re is a
monocyclic saturated or partly unsaturated ring system containing

between 5 and 7 ring atoms, of which at least one is a heteroatom '
B O OUA eI R . A a T e BpPRY Pvcrony
methoghailiiactltifital i ece Pable: Salt, &P sbIvate Bf saith cormapunBdH,, -CH.NHMe,

CH NRUtemer, Ailieboompaindiageaeingde &M LWherQiniRas Reeptable salt, or

mc%nocc}/clic saturdateg rip system containing between 5 and 7 ring atoms,
solvate ]p sﬁu comlpour% or tau ogp'e :
of which'at least one’is a heteroatom selected from nitrogen, oxygen and
sulphur; or a tautomer thereof or a pharmaceutically acceptable salt, or

43, splvaiamlsdi e s MiHOMekald A OMPWRHACTTUNIS O R™: or 5

'

tauto claimalrev(\)/peorreig Rriqt iPmlgrE)e’ \{}/é]ai his o t'oQaIIy sltébstitutri:d with one or more
K7 §roups: Or & AlRCHST herebf or pé WmieuticaR A <Piapid Sapppund or
tautomgslvate of said compound or tautomer. 13. A compound according to

claim 12 wherein RD is a 5- or 6-membered heteroaromatic ring

containing up to three heteroatoms jndependent|y selected from nitrogen,
4. o%ycgoem 3%362‘3 Sﬁﬁr';ngg a ?éad%r%ge]r“‘[heer?ee;o or & §Fﬁ9§@eﬂ[ﬁgﬂ Al and ¥ is 2
covaleat bepehtsie siauterssilmie of watdrbemprsantiost taanerniabiel gali or soivate of said
compdi@NBetHgbAreording to claim 13 wherein 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
45, rihgearaBrraesdies thamy earphatiining indddingrein2Roris-NitRiGer a tautomer
thereotP B BhamfebARME dbespabrr siphBReRLiCaHY asrpRiakie sallidfer.

solvate of said compound or tautomer. 262 15. A compound according to

claim 14 wherein RD is furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl,
48, doxronpukassdinmiitiagieliy, #5iarotyeinxadids ol GOPYIRIV, leykdelziayl, or 2,5-
dihydriypisnisly| o8 RyErziRY|; DYadautemer shesealpr %Qﬁ@rm%e%%ﬁl&e group; or a
tautomaecrcﬁ%r%%lfe cic’ralg’ ll’ngpnlw\éaacteugéaﬁ Idacgegn %%l]md OEE tauton]er;[ 19 i d

Emoaind Sccordii e GRS ArePER RO poFaS8NA S nRb 2Ky compound or
tautenigbxazolyl, oxazolyl, oxadiazolyl, pyridyl, pyridazinyl, pyrimidyl or pyrazinyl;

or a tautomer thereof or a pharmaceutically acceptable salt, or solvate of

said compound or tautomer. 17. A compound, according.to any one of
4 e s oY o B B H e Mol Ne asgyon N or 2
lautoMeONIRIZR 1¥; ér BheinarseiichbtceiceptapihassihceutisiiBiacdeptitblesalpund or
tautonfr Solvate of said compound or tautomer. 18. A compound according to

claim 17 wherein R7 is halo, C1-C3 alkyl, C1-C3 alkoxy, hydroxy or

CONH(01-C3 alkyl); or a tautomer thereof or a pharmaceutically
A48 pEOpEPIRS AEcoriMatant exdEshaiptuhdoot taveraisr RS, By-Cs alky! or Ci-Cq
haloalR@MREHNS B dngp e l3mhesel) B7.ds tuere, metyh£t8Moxy or a cyclic
group Q%I%‘E é(gfr@n%tﬂpw’ g{qg%{m%ro&gﬁ()ile\u—lMe ora taut_omer thereof or a

pharmaceutically acceptable salt, or solvate of said compound or
R'is atgefoniapncRgcis eyeinsdivheraweording to any one of claims 1 to 19

wherein R2 is hydrogen or methyl; or a tautomer thereof or a

pharmaceutically acceptable salt, or solvate of said compound or

tautomer. 21. A compound according to claim 20 wherein R2 is hydrogen;

or a tautomer thereof or a pharmaceutically acceptable salt, or solvate of

said compound or tautomer. 22. A compound according to any one of

claims 1 to 21 wherein R9 is hydrogen, Ci-C6 alkyl, which is optionally

substituted with one or more Ire 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, polycyck

saturated ring system containing between 3 and 7 ring atoms, 263 of
which at laact nne ic 2 haternatom calected from nitrocen ovvoen and



NR12R13, NR12CO2R14, CO2R12, CONR12IV, RG or RH, the last two of
which are optionally substituted with one or more R9 groups; or a
tautomer thereof or a pharmaceutically acceptable salt, or solvate of said
compound or tautomer. 27. A compound according to claim 26 wherein
R8 is hydroxy, methoxy, methoxyph&®yl, NH2, NHMe, NMe2, NHCO2tBu,
NMeCO2tBu, CO2H, CONHMe, RG or RH, the last two of which are
L pall bstltuted wi h aone or more R9 el a utomer there
R e S B e R R e syt
Con’{a'mmé}ﬁ&eees% Anéohﬁoeﬁdoa@cdﬁdwfgq@ eﬂdﬁnsmwherelnmcietm ,seiected from
njtrogeﬁh&@ggm@ﬁ@ga&m@uaatjtuted with one or more R9 groups and wherein
mo o lic saturated ring system containing betw and 7.r
e TR R L e e R ragihoenty
Sef@c“%ﬁ(ff@@rﬁﬁm%fmlﬁhl’ﬂ‘?@)laaqgtm@?ﬁér thereof or a pharmaceutically
or a tARGRIEDIE S&Ito0E SEHuUAtR: 6 aRISl ¢ QI ROUIIOE4AUKINEBKak 9 said compound or
tautor@@mpound according to claim 28 wherein RG is a monocyclic saturated
ring system containing between 3 and 7 ring atoms containing one
nitrogen atom and optionally one oxygen atom; or a tautomer thereof or a

48, ph@ﬂﬁ@@eaﬂcaﬂbomﬁr@ﬂim@aﬁ veselvate ofcsady emmmlmd:grhatoaakyl each of
which Q %Eﬂ dln )yl subAﬁtnggﬁn r m@f}cacrl?%d(mg:to C'ﬁ‘a’T‘ a%g le t%rrearn Q:g?irc gdroup selected from

piperidin Stpholinyl:bra tautomer thete
R R ﬁﬁﬁr‘ﬁwa@éﬁtléﬁiﬁ/ acceptable salt, or solvate of said compound or
R’ is clawierns). oBdydveapound according to claim 27 wherein R9 is RH,
amﬁ&gm Qres %pBO”S‘ ! SUbS I%J%]e %g}’}%@\rp{‘g soatturp%% l::'\;r??a r}{L{ 3 %qgt%l\{rmgéeerlher Sor6
em ered heteroatomatic ring containing U
ring aiﬁm%gféhwétdﬂret, et mﬁoﬁenﬁiemw@rS@iena«iﬁa@mitfauyra@e@pmd suiphur;
and salt, or solvate of said compound or tautomer. 32. A compound according
is 5059 8‘}"8 menvtvtp ertra%l he é*nésfﬁ%r% cI: nlg Ocrop tanlsjrté%mer%tg%g om s%ected from nitrogen,
pharmaceutically acceptable sat or solva said compoun
oxygew@mégphtgg A compound according to any one of claims 22 to 32
or a tavRereiNtRDdeeetRInGEdtRLEINT A:trUtaNEHIEQ0EQURe of said compound or
rautoniyarmaceutically acceptable salt, or solvate of said compound or
tautomer. 34. A compound according to claim 23 wherein ice is hydrogen
or C1-C4 alkyl, which is optionally substituted with one or more R9

50, gﬁowﬁplonriaea&a«mﬁ@imyé Mﬂﬂidﬁﬁ%@é gﬁoertdjrm Wbmy\g@j%i%ikv[ gach of
na stt it I more rou i 0] Ml
e PSR AP REAHIANE SRS R sbr o et = o

R®is i%OZH CONHMe, pyrrolidinyl, piperidinyl, morpholinyl or pyrazolyl,the Iast

R’ is clewpedpyhickaiemipgionally substituted with one or more R9 groups and
R and(v ﬁeraerlerle%gpsmrﬁ]ethxggﬁ E\{C%ZtBubc%r t%u ?rrgte{:itﬁﬁresos em codf:am;ng either 5 or §
armaceutically accep ble Salt, OF Soivate of Saltrc mpoun

ring a‘ffﬁﬂﬁmﬁmmeor%hﬁ%@#ﬁaeﬁifdeéémgrt@e@ry B endragnhi 3ad
R is am@e@an%ﬁqi@emwrewaaﬁme gy totth ey e alkidg &R=kemalkenyl or

or a tau %gré}ﬂ%/re%é grrg }3 létr%rggéi}p erieof L atgg?rrg%?eutlcqvgtgccge aggpoodn ound or
or solvate of sa compoun Bmer compound accor r?
laUt‘mi@rclaum 35 wherein R4 is hydrogen, Cl C6 alkyl or C1-C6 haloalkyli or a
- tautomer thereof or a pharmaceutically acceptable salt, or solvate of said

F& Ié’lﬁé hd"A8em fo%?a:m% W Olépnd ({,ﬁ % claim, ?oa%(yt cach of

ogen me or ethy ora automer

which rjﬁa?ﬁméﬂmcﬁw?/sat,*&eﬁtm&se@@ @“%Waf‘e/d@erai@whoﬁyseanwortetrahydrofuranyi,

tetrahjaiipmery & ydiempewidsaseargigdaaiy one of claims 1 to 21
wherein -NR3R4 forms RF, which is optionally substituted with one or
more R1 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
atom and optionally one other atom selected from oxygen and sulphur; or
a tautomer thereof or a pharmaceutically acceptable salt, or solvate of
said compound or tautomer. 39. A compound according to claim 38
wherein RF is a monocyclic or, when there are an appropriate number of

ring atoms, polycyclic saturated ring system containing between 3 and 10
rinA atome containina one Nr h\wo nitrocoen atome and ontionallyy nne nthar



266 substituted by Rm; or a tautomer thereof or a pharmaceutically
acceptable salt, or solvate of said compound or tautomer. 42. A
compound according to claim 41 wherein R116 is halo, methyl, ethyl,
isopropyl, hydroxy, methoxy, NH2, NHMe, NMe2, NHCO213u, CO2H,
C02113u, oxo, benzyl, -CH2NH2, -€#2NHMe, CH2NMe2 or
-CH2NMeCO211E3u; or a tautomer thereof or a pharmaceutically
t, or sglvate (Gom or tautome
or & o aC Sl GERRADIS W fenaiefzano eid compound o
tautom§r.002R15; or a tautomer thereof or a pharmaceutically acceptable salt,
or solvate of said compound or tautomer. 44. A compound according to
clai wherein FR15 drogen or C1-C @lkyla dY| a covale
52 ﬁgc}%%%ltnagut%r%oé‘?t ereog{or ag‘§ arrF'nea'[%gu caﬁ’y acrc}.'é/pta%hgl AR er yl isobutyl,

methoxyiiae JPeRRREBIRRBURIX¥AtMEthABoRRAM BEREERGrdmE 2driligrosthyl,
tetrahyanefaibelamasil ted2rpdersiam sty E%itﬁa%@ﬂ RIFHINMEF dheaegihEtay!,
C alt or solvat of s dcom nd.or .

or = N B T SRR S Fera R i comound or
tautomFONHR16, tetrazol-5-y1 or 2,5- dihydro-5-oxo-1,2,4-oxadiazol-3-y1 and

Y is a covalent bond or a methylene group; or a tautomer thereof or a

phar tahle salt r solvate of said compound or
53. PRAOM: %%%Hﬁf%%c%ﬁr%%% anle, P &

tautomer oun accor ng to any one of claims 1 to 46
wherein Fe is positioned on \11; or a tautomer thereof or a

*is Wmmp@&tmﬁ%%ﬂcwbab§cﬁ:ﬁﬂég@ﬂ;ﬁ@b&tﬂ@é@@ﬂ}’rﬁ@rﬁ%mllmgri?ma roups, or R¥,
ccordin one of claims 1 to 47 wherein
which }%%E%@ g%mé‘kg %ﬁ@?@?@ﬂ%%ﬁﬁ mI?<y )G(EJTS which is optionally

substituted by C1-C6 alkoxy, C1-C6 haloalkoxy or a cyclic group selected

R*is HyorgBy, Bl-@naigor arB6 haiBdlkRRd is a 03-C7 monocyclic cycloalkyl
group; 267 RL and RN are each independently a monocyclic, saturated or
artc%unsaturated ring system containing between 4 and 7 ring atoms, of

or -NRyRidkerars&astibind is antensibzopstistet wthteom aiitregeR osspyen and

sulphur and Rm is a 5- or 6-membered heteroaromatic ring contalnlng up

ﬁJ‘n%FeéO%tOﬂ‘g% ngﬁpga&en I%ﬁlcke%t%dt}‘ro nltr%gg g Jevaeny alkoxy C.-

4hur ora tauf'ome ereor or a pharmac u |ca acce

C ha*%‘&“&%%f%ﬁ&“écﬂ%’@tﬁ%ﬁé%ﬁﬁ%%r Rigans &)nﬂj’cﬁm@ ﬁccordlng to clalm
48 wherein R6 is Ci-C4 alkyl or 01-C4 haloalkyl, each of which is

C4 alkoxy, 01-04 haloalkoxy or a cyclic group
i ) %%%e romﬁ %yc%%%rﬁ%oﬁ6 is RN;

R® is pheny!;

Ris 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;

R” is a 5- or 6-membered heteroaromatic ring containing up to three heteroatoms independently

selected from nitrogen, oxygen and sulphur;

R" is a monocyciic saturated ring system containing between 3 and 7 ring atoms, of which at

least one is a heteroatom selected from nitrogen, oxygen and sulphur;



Rj is cyclopropyl or cyclobutyl; RI- 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 selected from nitrogen, oxygen and
sulphur; and Rm is a 5- or 6-membered heteroaromatic ring containing a
heteroatom selected from nitrogen, 0%§8en and sulphur; or a tautomer
thereof or a pharmaceutically acceptable salt or solvate of said compound
or tautomer. 50. A compound according to claim 49 wherein R6 is 01-04
RF i al%l or Cl-04 hal alk¥l, each of which is gptionally substituted by 01-04
'S KBSV A oLt YIS Ko AR RY FRHP R RIV ARG RIS RS RRIY R G saturated
ring sysfipropytatniny distigh Riarhd Rivareterashdhadypemeefhsiaone is a heteroatom
seledRATRMGliF RN BI0HNhg iR 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
R is sitebpsppstonsysichutritomer thereof or a pharmaceutically acceptable
salt, or solvate of said compound or tautomer. 51. A compound according

. _to claim 50 wherein R6 is 01-04 alkyl or Ora, halpalkyl, each of which is
R o, o bR B O QIR oS CIGERBS, ) YBIR forieving eitner 5 or
ring atavah Wi wiiafaallcastens trepiptarsatommaiietited fomRBtisgen, oxygen and sulphur;
tetrahydropyranyl; 268 or a tautomer thereof or a pharmaceutically
v ;.acceptable salt, or solyate of said compound.or taytomer, 52. A .
R LS S BUS e B AT BiRg, sebptepgfom mivogen,
oxygRsbBdyaUlpiEthiGgethyl, methoxypropyl, ethoxyethyl, ethoxypropyl,
propoxyethyl, 2,2,2-trifluoroethyl, tetrahydrofuranylmethyl, tetra hyd ro
. ra nyl. methyl , tetra hyd, ropyra nyl or pyri d i nyl methyl ; or a tautomer
Yis %J#gygo%{%rrggnr%%‘r%‘éﬁa%&ﬁp gcceptable salt, or solvate of said compound
or tautomer. 53. A compound according to claim 1 wherein R5 is
or a ygttrganRkybf WhighpiteplienAlbaRUBstkEteBlAVER0RE SHIVBRIF§aid compound or
roups, or RE, which is optionally substituted with one or more R5 groups;
Kis hydrogen, C.1-05 alkyl or C1-C6 haloalkyl; or -NR5R4 forms Ice,
which is optionally substituted with one or more IR16 groups; RB is C1-C4
54, a'Wbemgdu%ﬂé%al?ﬁkglweﬂ&mcﬂslwa@Fbiﬁ Rptg@%w(aj@tﬁ?&tj%?%%ﬁﬂgﬁw, R® RC
QX - 1aloalkoxy or ic group selected ftom IRJ, R5 an
and S8t e S el ek ee M SRR e
phenyl; RD is a monocyclic saturated or partly unsaturated ring system
R” is¢RM¥aMITg BRMVESICS midadyingROmE ofirhieh: at least one is a
heteroatom selected from nitrogen, oxygen and sulphur; RD is a 5- or
6-membered heteroaromatic ring containin% up to three heteroatoms

R isihalepeheramtly seicttenynbenvlitiy enN B e ECSUBHUE O:R 2, CONR™R™, R® or

R", the last two of which are optionally substituted with one or more R® groups;

tauto

R* is a monocyclic Cs-C; cycloalkyl group:
R is pheny!;

R® 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;



269 lie is 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; Re is cyclopropyl or cyclobutyl; RL and RN are each
independently a monocyclic saturated{ g system containing either 5 or 6
ring atoms, of which at least one is a heteroatom selected from nitrogen,

R® .@wiﬁm@ﬂs@ﬁh%{&r@@?@t%é m?ﬂﬁ@dahﬁ@é?&[%%g@élﬁﬁd from nitrogen,
conta a heteroatom selected from nitragen, oxygen and sulphur;
OXY99;8 ég CO\% qen? bgon 37 i"@g ﬁ’é’yé‘%ﬁ‘%‘?‘g gt o?f}%?%ﬁ% g%f ‘85 " a% membered
hetergreamrtccintpdineehtaisiesatroaesetvate of said compound or
tautomer 54.A compound according to claim 53 wherein Ri is a cyclic
s B R R S S RS S R gty soptaining one
mtrom@émayl, OR12 or CONR12R13 R9 is halo, phenyl, C1-C6 alkoxyphenyl,
OR12, NR12R13, NR12002R14, 002R12, CONR12R19 RG or RN, the
R* is|§ )&ﬁéngco%\ér\l’gé@% tm%gé%j%ﬁétgur%%ugwnh |s p Fqugloarérlr:\: ) o?yceslic saturated
ring %ﬁ@b%@ﬁt&#éﬁ%ﬁﬁ& Spstd M rEEnBeRIA S oA 3 least PRmgiaesaTsatom and
optiophyhich @hieastoneliscRdeterosipferseteciapitem nitrogen, oxygen and
sulphur; 270 RD is a 5-membered heteroaromatic ring containing a
heteroatom selected from nitrogen, oxygen and sulphur and optionally up
R® isi@ fRePRAAS FAHGBIEr ARshiysiemermginbostweemBerad Ratesirsrpatitwhich at
least g inaludiagdtor SeBTERN Ataygsn Rkytfen BRAnRMGlc 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
R™ isary 8fc§ﬁ§e'ﬁBf§f§§?de?$%faﬁEP§ﬁéﬁcrfﬁ@ Spstaiminbrpdming Déwesaratpmacend
ring atoms containing at least one nitrogen atom and optionally one other
Yis a%%%l%ﬂﬁ%ﬁg JFOB‘Hoxygen 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; RH is a 5- or
or a GemerharectbeiaraapnamaicsNgAREaEIpanP KRItwe Riblogersatamscandound or
tauto%é? a covalent bond or -CH2-; or a tautomer thereof or a pharmaceutically
acceptable salt, or solvate of sald compound or tautomer. 55.A compound
according to claim 1 selected from: methyl 5-(0
55. S ASpRfmaiaizalzieyinig[ih 2ldlnepisleyiddkr-ddrethoxyethyl)-7-(4-methylpyrid
in-2- ylamino) -1H-pyrazolo[4,3-c]pyrimidine-3-carboxylate,
methyl ﬁ(2 ethoxyethyl)-5- {N iIsopro %/I -N-methylamino)-7-(6-methylpyridin
methyé%, §)-43-diazabicyclo{2.2. 1]hept-2-yl)-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-

ylamino)-1H-pyrazolol4,3-d]pyrimidine-3-carboxylate,

methyl 1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(6-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylate,

ethyl 1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1 H-
pyrazolo{4,3-djpyrimidine-3-carboxylate,

2-(dimethylamino)ethyl 5-dimethylamino-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylate,



pyrazolo[4,3-1pyrimidine-3-carboxylate,
ethyll-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yla
mino)-1H- pyrazolo[4,3-4pyrimidine-3-carboxylate, 271
1-(2-ethoxyethyl)-5-(N-methyl-N-propylamino)-7-(4-methylpyridin-2-ylamin
0)-1H-pyrazolo[4,3- c]pyrimidine-3-c Bl)xylic acid,
5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1-(2-propwo
kethyl)-1 Hpyrazolo[4 ,3-diloyrimidine-3-carboxylic acid,
7:(4,6-dimethylpyridin-2-ylamino)-1-(2-ethoxyethyl)-5-(N-isopropyl-N-met

T2 A B e T SRR B rne P bl o

dlpyranilingyeiersagvie @-ighylamino)-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-yla
mino)-1 Hpyrazolo[4,3-c]pyrimidine-3-carboxylic acid,

-(2-ethoxyethyl)-5-i laminp-7-(4-methylpyridin:2-ylaming)-1H-pyra
5-(N—tz é%r 4%{30 TFﬁMamﬁg_ﬁég@ﬁ%g%gl ’ln—@yfa%igxg-q~&~p%pow—e 3:}15_-'1@{
pyrazplppetiyEmgnes s rameipinasidthylamino)-7-(2-methoxypyrimidin-4-yla

mino)-1 Hpyrazolo[4,3-cipyrimidine-3-carboxylic acid,

-[1-(2-e -5-(N-isoprapyl-N:met IN0)-7-(4-methylpyridin-2-
T R R R R R Y
pyrazpio{43-dipEiyisiAgRsamosigladsmethylamino)-7-(4-methylpyridin-2-ylam

no)-1H-pyrazolo[4,3- cl]pyrimidin-3-y1]-2H-1,2,4-oxadiazol-5-one,

-(2- ~1-(4-flupra-3: in0)-5-(N-isopropyl:N-meth
S e 2SR
pyrazplpMetBRyEtHynss 3 RRaPIUN aEthylamino)-7-(4-fluoro-3-methylphenyla

mino)-1H-pyrazolo[4,3- d]pyrimidine-3-carboxylic acid,

e ) GO NS v
3-carbpovlie #eiBpropylmethoxy)ethyl)-5-(N-isopropyl-N-methylamino)-7-(4-meth
yl-pyridin-2-ylamino)- 1H-pyrazolo[4,3-dipyrimidine-3-carboxylic acid,
-(2- 2 [alalg UAR oY T BTN Inp);Z-(4-methyl-py
e %ﬁ%&%ﬁg‘?ﬁ%@*&fﬁ%ﬁ@ L S g
pyrazplphd HiBRYETHYNSSRRTE $EN-methylamino)-7-(4-methylpyridin-2-yla
m no)-1 Hpyrazolo[4,3-c]pyrimidine-3-carboxylic acid,
3-[1-(B-2hiwoetbpiboy Wk BB - K opetyaN naletiglamthgpitidihDetayippidit-2
pyrazGINE)s HIRIAZAIRI4 3-8 PYHR ARG -S-gaboxylic acid, N

N-[1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-y

lamino)-1 Hpyrazolo[4 ,3-4pyrimidine-3-carbonylimethanesulfonamide ,
3-[1-(R-gthRyethpiafetiye Nty aminelRAdmietiypyrEdmethidpymisin /2-whemeiof4, 3-
dpyrdibls1RyFaA79)ol 435 ARy rsnidine-3-carbonyllmethanesulfonamide,

1-(2-ethoxyethyl)-7-(4-fluoro-3-methylphenylamino)-5-(N-isopropyl-N-methylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-fluorc-3-methylphenylamino)-1H-pyrazolo[4,3-
dlpyrimidine-3-carboxylic acid,

7-(3,4-dimethyiphenyiamine)-1-{2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-1 H-pyrazolo[4,3-
dlpyrimidine-3-carboxylic acid,



N-[5-(Ethyl-methyl-amino)-142-(3-fluoro-propoxy)-ethy1]-7-(4-methyl-pyridi
n-2-ylamino)-1
Hpyrazolo[4,3-clpyrimidine-3-carbonyg-methanesulfonamide
N41-[2-(3-FIuoro-propoxy)-ethyl]-5-(isogropyl-methyl-amino)-7-(4-methy|-
pyridin-2-ylam no)-1 27
Ftpyrazolo[4,3-c]pyrimidine-3-carbonylFmethanesulfonamide

1-(2-RigrobreprImne ) b (SHNQEB RERPONM St Hnﬁr%imm&ﬂyf—i%%@ﬁ%iami no)-

1 H_pmlno iL P raﬁ%l%(f C_’,-_t%/arlﬁggdlWgé%ggarbonmiethanesuIfonaml e

Kfa[go ethytamino- &23( ) -d’l‘ﬁuoro-e‘thoxy)-ethyl]-744-methyl-pyridin-2-y|
amino)-1 Hpyrazolo[4,3-4pyrimidine-3-carbonyTmethanesulfonamide

1-(2-(§y[:14£d| @y&n&ﬁ&ﬁﬁ@t@yhc?ﬁw)f@éhgﬂnﬁrﬁe?gybméﬁ@)wt-)@lm@a'T yi‘;éﬁ'lﬁ%@%ﬂ%ﬂo)-ﬂ—l—
in:2-ylamino)-1Hpyrazplo[4 ,3-d]pyrimidine-3-carbonyTmethanesu
pyrazg#&%ﬁ%@?yarwﬁd]@?; cargox%d acngf[,)
N4142-(2,2-Difluoro-ethoxy)-ethyl]-5-(isopropyl-methyl-amino)-7-(4-methyl
1-(2-eRBigRR RN AEpropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-
pwrazolo[4. 3-d]pyrimidine-3-carbonylFmethanesulfonamide, and
pyrazt]%%{%ﬁgig%rﬁeard;igggr %%?X ar?%eaﬁﬁcally acceptable salts or solvates of said
compounds or tautomers. 56. A pharmaceutical composition comprising a

1-(2-icoprpesiydtaficsryuia dhrasichaimseslianaing ) onesahelaip et baaShird)-1 H-
pyra ztc?&;]tli?%‘-%ﬁ%ﬂ%‘?é?ﬁ g_%gcglfg%m%cgﬁéically acceptable salt or solvate of said
compou

or tautomer, and a pharmaceutically acceptable diluent or
carrier. 57. A compound of formula (I) as claimed in any one of claims Ito

N-[1-Bbetibrytabinregntiwigoparambaraatesitizalynataepiaile-salatiselvae
fsaid ar tayt [ a medicament. 58. A compound
mrre e B e 5 A 55 or a atomer
thereof or a pharmaceutically acceptable salt or solvate of said compound

N-{1-@-Ethayaety fa-(setiyiancanetanaaind v gaimeliv pgraimedisament faniirgzolol4, 3-
d]pyrﬁrrﬁai %%Q%%n?ﬁr%%ﬁa%s%%ﬁé% eWhere inhibition of PDES5 is known, or
pro

can be shown, uce a beneficial effect. 59. A compound of formula
() as claimed in any one of claims 1 to 55, or a tautomer thereof or a

N-[s-(ﬁtaymaseutiaalchg»qcpaat_almiﬁasahmp@@yataythw(;@ﬁwpwfmrpﬁwﬁﬂm1 H-
[ ; edicament for the
pyragaoﬁf‘n?-e%%ﬁ%a% ! %E&%a%%gi{ Itltégn%%a%ﬁ?ﬁdg

tre sease or c on selected from hypertension (including
essential hypertension, pulmonary hypertension, secondary hypertension,

N~[1-'[Sqtaciédctﬁya:tﬁiiibhmpaﬁfaps@@oMﬁﬁﬁtﬁéﬁiﬂ&aﬁﬁ@gﬁ%‘é&ﬁbi?ﬂhﬁr@yiamino)—‘iH—
rie .and renovascular
py{a%%wycgg'r%éﬂgP;Eg@%%g?ﬁ%ﬂ@ﬁggﬁﬁ%!ﬁgoﬁg%ﬁ’égﬁncIuding stable, unstable

and variant (Prinzmetal) angina), stroke, coronary artery disease,
N-[5-Disgyativecht it Gafluseo-pandikigna ol reducashipegivesselpate) gy ek olo[4,3-
dlpyr ci?ﬁ’éfspc%rr%%}ﬂﬁﬁ%8&158&5&%9&3?19%0'0'35“’)’ peripheral vascular disease,

atherosclerosis, hitrate-induced tolerance, nitrate tolerance, diabetes,
impaired glucose tolerance, metabolic syndrome, obesity, sexual
N-[5-Diefyhtivia-(irel@lngifnale-erestipdisqries- inpaienerifemalmpoyual-
| gli it ' I oactive sexual desire
pyrazglfggir, éﬁ%ﬁnﬁﬂ%ngcé%ggﬂgﬁﬂﬁ% %‘?,g?glﬁ?’a l(‘énsé(gxual orgasmic dysfunction
and sexual dysfunction due to spinal cord injury), premature labour,
N-[1-r2eashifpsaetipsmenioy i ethprataticaovany-syadrme. Beiigr-ylamino)-1H-
pyra{ORialG Ry RGIRIRSEA. HAdGRr-UHEn ODMHSIAR, Inggntinence, chronic
obstructive pulmonary disease, 274 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 neuropathic pain), cancer, metastasis, baldness,
nutcracker oesophagus, anal fissure and haemorrhoids. 60. Use of a
compound of formula (I) as claimed in any one of claims 1 to 55, or a
tautomer thereof or a pharmaceutically acceptable salt or solvate of said
compound or tautomer, in the preparation of a medicament for the
treatment of a disorder or condition where inhibition of PDES5 is known, or

can be shown, to produce a beneficial effect. 61. Use according to claim
AN wherein the diearder or conditinn ic caleactad from hvnartencinn



one of claims 1 to 55, or a tautomer thereof or a pharmaceutically
acceptable salt or solvate of said compound or tautomer, and a second
pharmaceutically active agent selected from aspirin, angiotensin 11
receptor antagonists (such as losartan, candesartan, telmisartan,
valsartan, irbesartan and eprosartan)2 C%Icmm channel blockers (such as
amlodipine), beta-blockers (i.e. beta-adrenergic receptor antagonists such

N-[1 pﬂ%@%&@@%@@&hﬂm IRb @B RISk GRENEHIOr %Ca%mﬁypﬁwmz -ylamino)-

0110 CR5 rec to |sts imidazolines, sGCa's (soluble
1H-p rﬁ%n%f/’{atg 815@ g ﬁn @P{%ﬁ‘é{) Qagagﬁts diuretics (such as
hydrochlorothiazide, torsemlde chlorothiazide, chlorthalidone and
and RNHREAE halebeRPIRNRTE ARRY UUSEBERIER 88 IPRAASKY oA CdRd compounds or
@nglotensm converting enzyme) inhibitors (such as quinapril, enalapril,
ramlprll and lisinopril), aldosterone receptor antagonists (such as
eplerenone and spironolactone), neutral endopeptidase inhibitors,

56. anm@amgc@gmsc@ﬂs&mr&mﬁmwwxwf@%@%h@mbf WHd&laimed in any

tauto

izide and _glimepiri litazones such as ros litazone a
one (% (Qai'}qazg)aﬁe)%h% r% O?F?m% t" Shorastefd 8\';vn%ar| 12 t%cf&% '3 salt or solvate of

said %ﬁmmmémﬁ tartovaetaan mmﬁne@lwgtmw@mwgwmd;arner
rosuvastatin), and alpha-2-delta Iigands (such as gabapentin, pregabalin,
[(AR.5R.6S mino th I %h he t 6 llac

57. ]ZBcbgnaE ar??wcg‘l %(r?le lir‘g@c?of%gx j} |ms to 55, or a tautomer thereof

or a pj@}@gg@\,}éggl%qmgp@kgg gglt or soivate of said compound or tautomer, for use as a

medithteirazol-5-ylmethyl)-cycloheptyl1l-methylamine,(3S,4S)-(1-
aminomethy1-3,4-dimethyl-cyclopentyl)-acetic acid,
(1a,3a,5a)-(3-amino-methylbicyclo[3.2.0]hept-3-y1)-acetic acid,

°8. (348 sRyPLHGipioRTER b an eiyesdmanicoaeidl ¢BB1BR)1855, or a tautomer thereof

or a PRHRARNRIEY-Aepianpie %ﬁﬂl i3 SolRle SR reH -SomR3 Ve PNBNRIGECIGhr use in

3S.0R Ino-5-me octapoic a 60. U a com

acco e 8 e e Pk oF 2 AR ST e o where

mh'blésiarafﬁW&Pﬁfa@éﬂ%ﬁn;pa@é@ﬁmﬁh@\@amrbp@@lv@@@&e@afw@bﬁ#s@und or
tautomer, in the preparation of a medicament combined with a second

59, ph‘grmaceutlgalyfactli d@hem sele ted from as |rn an?lt%tggsm 1

cQmpoun $ claimed h an ora%automer thereof
recepto antagonls as osar an, c n esar an isarta

or a phRERASRUIRIYPeaPRIAEIR SIS ATt aalvalal @liFRith SAMBPBRSCRE tapseBRrador use in
accox@ﬁﬂ@diﬂiﬂeh@@i@hﬁ@%@ 8. het-ad N esg it scpetae@niagaielsssUsN condition

oran IoI olpl, . antenolol, carvedilol andm toprolol)
selecle llgé%ﬁ)cgv %sag mdon essenfo ﬁ q °é’as°t'so rga]g/ hypertension,

receptora ago Ists, 1Imi azo

Secorgimmgrtgnﬁ@ge Iﬁ@ﬁ%ﬁ&@t@imuhmiﬁ@ﬁmew@ﬁ@smr@qmi@a@wab diabetes,

hypeM@ﬁﬁ@é@ﬂﬁ@é&d&itﬁ@tﬁ@%%r@b@fﬁhia&ﬁeaﬁﬂ@rﬁhﬁﬂé’@é@@ﬁﬂ congestive heart
mllorlde) I drenper antagonists ch as, doxazosi
e L RO e S I PR ARl SR e coronary

aﬂerwﬁﬁ?ﬁﬁaﬁemﬁw.bemmmﬁ@ﬁé@ep@o@%ﬁ@mﬁw@q@m@é patency (such as
post-SRlarenebesac SRIFP ARRGERRE)), ﬁ@ﬁﬁﬁéﬁﬂd@@@ﬂﬁﬂ@@@d@@“@%ﬁ)sc!erosis nitrate-

mducgpqgll%gﬁgg ﬁgstgféjr(é\gc%s c!lr}a%g QS @I)%r%lél G0k Peran Rwuertla edhc syndrome,

imepiride), glitazones 05|g |tazone r\d
Obes'ﬁfoﬁﬁ‘&i‘bﬁ@f%‘?ﬁéﬁ@}%’ﬁ? EIRGIARGBR BRRIGGH HoRetencsulamate sexual arousal
disor@dénneagialinygranasialiferoiasiqitadivevasiatn RISfbr@R@BE female sexual pain

. entn RIe abalin

disor ?%ﬁ%@s%gd?g%%%%ﬁéﬁ%%%%é&%%g%ﬁpafigygf?@%g . sna"il cord injury),

Pfema § LR AR RPN CHISEIENR w)p@hmwcmﬁadwém@néemgn prostatic

hypei@iddi{1bladder outlet obstruction, incontinence, chronic obstructive pulmonary disease,
tetrazol-5-ylmethyl)-cyclohepty9-methylamine,(3S,4S)-(1-aminomethy1-3,
4-dimethyl- cyclopentyl)-acetic acid,
(1a,3a,5a)-(3-amino-methyl-bicyclo[3.2.0Thept-3-y1)-acetic acid,
(3S,5R)-3-aminomethy1-5-methyl-octanoic acid,
(3S,5R)-3-amino-5-methyl-heptanoic acid,
(38,5R)-3-amino-5-methyl-nonanoic acid and
(3S,5R)-3-amino-5-methyl-octanoic acid), for the treatment of a disease or

condition where inhibition of PDES5 is known, or can be shown, to produce
A beneaficial effeet A7 1| lce aceordina to claim AA nf a comnoniind of formiila



(1) wherein 1:21, R2, R6 and Y are are as defined in claim 1 and RA is

C1-C6 alkyl or benzyl. 278 70. A compound of formula (V) RAO2C-Y

(V) wherein 1:29 and Y are as defined in claim land RA is CFCs alkyl or

benzyl. 71. A compound according to claim 70 of formula (V9) RAO2C-Y

(VB) 72. A compound according to cfditn 1 that is

1-(2-ethoxyethyl)-5-(methyl(propyl)amino)-7-(4-
acuténe&*aymmﬂmraral%mmri%rkwﬂg%@%%:cﬂﬁa@bm IgiRGn3- CABGNEAR Ay @ motility
di g';\utor{.]erl tgi%reof c%)ar elo arm ceutlcaéli/ accepta I&,salt of said comtﬁtoLin loros

SO UMDY "D 75 7D A RO TN 88 d éﬁ%sé‘ ifn YVigLge. multiple sclerosis,

Alzhegnigr @ dishaxgenspl)Bite$igi(metrngimmoan)rg, fibrosis, pain (particularly neuropathic
pain)(4RESN iESI RS- WARHES - AlttoPyerabekbehalpy iBNEin3urd hldddamidhoids.

azol-5(2H)-one;a tautomer thereof or a pharmaceutically acceptable salt
of said compound or tautomer. 74. A compound according to claim 1 that

60. s ggs@cém@gpmm)jpf(mmgm@gas claimed in any one of claims 1 to 55, or a tautomer

there@fﬂih)é'%@Sﬁb&i@lﬁl@&?'@%@m@(%ﬁtBVE@I‘WEE@)JF}%‘MB%@%@%%F’}BWW@, in the
dine-3-carboxylic acid; a tautomer, thereof or rmaceuti T
prood S8 Shfe G 7 LA o DRl SR SorBaLI A0estpgoion o
PDE$gsckaiewn. e e be Ghewioliy ethgirs  Nerdirie siipe.
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-Apyrimidine-

o1, SERRRNRCT adauemen horsel or 8 RLALraseHisel aReeRiRlg oo!
hypertension (inciuding essential hypertension, pulmonary hypertension, secondary
hypertension, isolated systolic hypertension, hypertension associated with diabetes,
hypertension associated with atherosclerosis, and renovascular hypertension), congestive heart
failure, angina (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, impaired giucose tolerance, metabolic syndrome,
obesity, sexual dysfunction (including male erectile disorder, 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 ovary syndrome, benign prostatic
hyperplasia, bladder outiet 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 neuropathic

pain), cancer, metastasis, baldness, nutcracker oesophagus, anal fissure and haemorrhoids.
62. Use according to claim 61 wherein the disorder or condition is hypertension.

63. Use according to claim 61 wherein the disorder or condition is selected from essential
hypertension, pulmonary hypertension, secondary hypertension, isolated systolic hypertension,
hypertension associated with diabetes, hypertension associated with atherosclerosis, and

renovascular hyperiension.



76. A compound according to claim 1 that is
N-0-(2-ethoxyethyl)-5-(N-isopropyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-d]pyrimidine-
3- carbonyllmethanesulfonamide; a tautomer thereof or a
pharmaceutically acceptable salt of s&/@ compound or tautomer. 77. A
compound according to claim 1 that is 1 N41-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-c]pyrimidine-
3- carbonyl)methanesulfonamide; a tautomer thereof or a

64. ph%lﬁ?]éﬁ%?fﬂﬁ&lﬁ?éﬁ%@b%m’@%ﬁlf‘&%Qiﬁ%‘?ﬁﬁﬁb‘iﬁﬂﬂ’%‘ﬁdﬁ@ﬁ?&‘eW8 A

pharmaceutical composition comprising

5. 1 ﬁ%Q%@éUH&%@%@%&M%XBﬂ%B@ “dompound of formula 1) as Iclaumed in any

(4 methylpyrldln -2-ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic

one af-fpigal o rrrtheasioses %?ﬁﬁ&é&ﬂ%%f%@&@ﬁ&b@%ﬁ%ﬁ*%ﬂ)ﬁ?é solvate of
said obsaieliod mpauidner, tandonr s amichagpnanmacalyi caliysaegeptablectlituizat aspirin,

angu&éﬁ'@fﬁ”ﬂr e ;ﬁ%PIEH Qcﬁﬂnﬁoﬁggﬂﬁp%gﬂé&gﬂan telmisartan, valsartan,
-(1-(2-ethoxyethyl)-5-(ethyl(methyl)amino)-7-

'rbesﬁit?ﬁei’ﬁ%ﬁwﬁﬁ?ﬁ? iaﬁﬁ’ﬁ%’i‘ﬁqaﬁﬁ ?6‘?8{‘&@ SriaRAmsdAne). PataRingkers (e
beta-aziodrs(2id)recep@tantegoeisth srebf 2y soiphdr prapetdincddly tacclphtattenshit carvedilol

and FHe%HV i?%ﬁ@@c@@ﬁ@,%@e‘&&@%{%@%s@qrﬁxm{ﬁ@&%@%’(somue guanylate

acce ble diluent or carrier
oy ClaR B RA YR R ReFAI S ics -Gk gadyorliRirgids, torsemide,
chlornibtmidishenipldmiidonsd (sbaropyitiehetinyizaadmoegd -pyrgroiefd (3wdipysiduxazosin),
ACEd(Qﬁg%"t%%@?@d%@&'ﬁ’g 3@%&%%@5@%@9@ U PHAEMRCRHEERNY. ramipril and

cceptable salt or solvate of said comﬁoun or tautomer; and a

EIS’nOﬁﬂﬁrrﬂ'&8§ﬁﬁ%’&ﬂj‘%ﬁ?@éﬁtf&@%ﬁm%tﬁt(8 %ﬁf‘e?p grenone and sp:ronolactone) neutral
endoppitatame deutitaisompdshencayepissisigh- (2 ethdioy ethifidmBu(blis (quabpsd-blyburide,

glipizide and glimepiride), gl:tazones such as rosiglitazone and gf:tazone) and metformm)
met lamino a%g -meth |n Zéglamlno )-1H- pyrazo og rimidin

Ch°’9§t8 ERhs%sHi rESt:Q?H ??ﬁ%ﬁ” P AT iRER ?fﬁécé%‘faﬁﬁeﬂgaﬂ"f’brate
and orssphsiatrof said apmapddeitkoigendertterhaas gaphpenimcqutigaltlsiin, [(1R,5R 6S)-6-

(amn?cgﬁ@m?ﬂ)@%ﬂm@ OhEpBSjalic” R MaceliicahGRRARINYciohexyimethyl)-4H-
11,2 §ere 578l s 908 ny 5 B K SR RSy G P YA RS- 285481~

aminamatio)-3M4-piymatolecit|Beeaiyrmadicne-3- caaibldnyl] methaaSsufion@ratdeic-methyl-
bicydibf %tem&';tt@Wa&&rcaa%'i@w%%“g%m&ﬁs %PB&gho%ea% S5 5R)-3-

compound or tautomer; and a§ armaceutlcallg/ accepta le diluent or
ammea‘}rr%ﬁethg:peptanoac acid, R)-3-amino-5-methyl-nonanoic acid and (38,5R)-3-
amzné«;ﬁhammabectmalcm@psmoncomprlsmgN-0-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H- pyrazolo[4 3-d]pyrimidine-
3- carbonylynethanesulfonamide; a tautomer thereof or
- thﬁ%&Eé&ﬁ’Eé‘?@PBSdgﬁ?é’B‘l‘éasﬂh%?@6’@&%’%@%8@0%&%8 biaattdafautomer
thera@ndraapﬁmmmceummwwaceamableamImesmmteamemd compound or tautomer, in the

preparation of a medicament combined with a second pharmaceutically active agent selected

from aspirin, angiofensin Il receptor antagonists (such as losartan, candesartan, telmisartan,
valsartan, irbesartan and eprosartan), calcium channel blockers (such as amlodipine), beta-
blockers (i.e. beta-adrenergic receptor aniagonists such as sotalol, proporanociol, timolol,
antenolol, carvedilo! and metoprolof), Cl1027, CCR5 receptor antagonists, imidazolines, sGCa's
(soluble guanylate cyclase activators) antihypertensive agents, diuretics (such as
hydrochlorothiazide, torsemide, chlorothiazide, chlorthalidone and amiloride), alpha adrenergic
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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)-8-(aminomethyl)bicyclo[3.2.0lhept-6-
yllacetic acid, 3-(1-aminomethyl-cyclohexylmethyl)-4H-[1,2 4]oxadiazol-5-one, C-[1-(1H-
tetrazol-5-ylmethyl)-cycloheptyll-methylamine, (3S,45)-(1-aminomethyl-3,4-dimethyi-
cyclopentyl)-acetic  acid, (1a,3a,50)-(3-amino-methyl-bicycio][3.2.0thept-3-yl)-acetic  acid,
(35,5R)-3-aminomethyl-5-methyl-octanoic  acid, (3S,5R)-3-amino-5-methyl-heptanoic  acid,
(38,5R}-3-amino-5-methyl-nonanoic acid  and (38,5R)-3-amino-5-methyl-octanoic acid), for the
treatment of a disease or condition where inhibition of PDE5 is known, or can be shown, to
produce a beneficial effect.

67. Use according to claim 66 of a compound of formula (1) as claimed in any one of claims
1 to 55, or a tautomer thereof or a pharmaceutically acceptable sait or solvate of said compound
or tautomer, in the preparation of a medicament combined with a second pharmaceutically
active agent selected from aspirin, angiotensin Il 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,
proporanolol, timolol, antenolol, carvedilol and metoprolol), C11027, CCRS5 receptor antagonists,
imidazolines, sGCa’s (soluble guanylate cyclase activators) antihypertensive agents, 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-deita
ligands (such as gabapentin, pregabalin, [(1R,5R 68)-6-(aminomethyl)bicycio[3.2.0}hept-6-
yllacetic acid, 3-(1-aminomethyl-cyclohexylmethyl)-4H-[1,2 4loxadiazol-5-one, C-[1-(1H-
tetrazol-5-yimethyl)-cycloheptyll-methylamine, (3S.45)-(1-aminomethyi-3,4-dimethyl-
cyclopentyl)-acetic  acid,  (1a.3u,5a)-(3-amino-methyi-bicyclo[3.2.0]hept-3-yl)-acetic  acid,
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(38,5R)-3-aminomethyl-5-methyl-octancic  acid, (3S,5R)-3-amino-5-methyl-heptanocic  acid,
(38,5R)-3-amino-5-methyl-nonanoic acid and (3S,5R)-3-amino-5-methyl-octanoic acid), for the
treatment of a disease or condition is selected from 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 (including stable, unstable and
variant (Prinzmetal) angina), stroke, coronary artery disease, congestive heart failure, conditions
of reduced biood vessel patency (such as post-percutaneous coronary angioplasty), peripheral
vascular disease, atherosclerosis, nitrate-induced tolerance, nitrate tolerance, diabetes,
impaired glucose tolerance, metabolic syndrome, obesity, sexual dysfunction (including male
erectite disorder, 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 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 neuropathic pain), cancer,
metastasis, baldness, nutcracker oesophagus, anal fissure and haemorrhoids.

68. A compound of formula (i1}

R. R
N
5}
RN N Y
TS
|
R*0,cY
(11

wherein R', R, R® and Y are are as defined in claim 1 and R* is C,-C; alky! or benzy!.

69. A compound according to claim 68 of formula {I1I°)



R0,cY
(1P
70. A compound of formula (V)
o]
RG
WO N
A\
N~ “cl
R0,c—Y
(V)

wherein R® and Y are as defined in claim 1and R*is C,-C; atky! or benzyl.

71. A compound according to claim 70 of formula (V)

(VE)

72. A compound according to claim 1 that is 1-(2-ethoxyethyl)-5-(methyl{propyljamino)-7-(4-
methylpyridin-2-ylamino)-1H-pyrazolo[4, 3-d]pyrimidine-3-carboxylic acid; a tautomer thereof or
a pharmaceutically acceptable salt of said compound or tautomer.
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73. A compound according to claim 1 that is 3-(1-(2-ethoxyethyl)-5-(ethyl{methyl)amino)-7-
{(4-methylpyridin-2-ylamino)- 1H-pyrazolo{4, 3-d]pyrimidin-3-yl)-1,2 4-oxadiazol-5(2H)-one; a
tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

74, A compound according to claim 1 that is 1-(2-ethoxyethy!)-7-(4-fluoro-3-
methylphenylamino}-5-(isopropyl(methyl)amino)-1H-pyrazolo[4, 3-d}pyrimidine-3-carboxylic acid:
a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

75. A compound according to claim 1 that is 1-(2-ethoxyethy!)-5-(N-isopropyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-djpyrimidine-3-carboxylic acid;
a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

76. A compound according to claim 1 that is N-[1-(2-ethoxyethyl)-5-(N-isopropyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4, 3-d]pyrimidine-3-
carbonyllmethanesulfonamide; a tautomer thereof or a pharmaceutically acceptable salt of said

compound or tautomer.

77. A compound according to claim 1 that is 1 N-{1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4, 3-d]pyrimidine-3-
carbonylimethanesulfonamide; a tautomer thereof or a pharmaceutically acceptable salt of said

compound or tautomer.

78. A pharmaceutical composition comprising 1-(2-ethoxyethyl)-5-(methyl(propylamine)-7-
(4-methylpyridin-2-ylamino)- 1H-pyrazolo[4, 3-d]pyrimidine-3-carboxylic acid; a tautomer thereof
or a pharmaceutically acceptable salt or solvate of said compound or tautomer. and a
pharmaceutically acceptable diluent or carrier.

79. A pharmaceutical composition comprising 3-(1-(2-ethoxyethyl)-5-(ethyl{methyl)amino)-7-
(4-methylpyridin-2-ylamino)-1H-pyrazoto[4,3-d]pyrimidin-3-yl)-1,2 4-oxadiazol-5(2H)-one; a
tautomer thereof or a pharmaceutically acceptable salt or solvate of said compound or tautomer;
and a pharmaceutically acceptable diluent or carrier.

80. A pharmaceutical compasition comprising 1-(2-ethoxyethyl)-7-(4-fluoro-3-
methylphenylamino}-5-(isopropyl(methyl)amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid;
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a tautomer thereof or a pharmaceutically acceptable salt or solvate of said compound or

tautomer; and a pharmaceutically acceptable diluent or carrier.

81. A pharmaceutical composition comprising  1-(2-ethoxyethyl)-5-(N-isopropyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid: a
tautomer thereof or a pharmaceutically acceptable salt or solvate of said compound or tautomer;
and a pharmaceutically acceptable diluent or carrier.

82. A pharmaceutical composition comprising N-[1-(2-ethoxyethyl)-5-(N-isopropyl-N-
methylamino)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4, 3-d]pyrimidine-3-
carbonyllmethanesulfonamide; a tautomer thereof or a pharmaceutically acceptable salt or
solvate of said compound or tautomer; and a pharmaceutically acceptable difuent or carrier.

83. A pharmaceutical composition  comprising  N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino}-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-dlpyrimidine-3-
carbonyllmethanesulfonamide; a tautomer thereof or a pharmaceutically acceptable salt or
solvate of said compound or tautomer; and a pharmaceutically acceptable diluent or carrier.
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