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(57) Abstract: There is provided compounds of formula (I) wherein
RI, R? R? R* and X have meanings given in the description, which
are useful in the curative and prophylactic treatment of 2 medical con-
dition for which irhibition of a cyclic guanosine 3’ ,5"-monophosphate
phosphodiesterase (e.g. cGMP PDES) is desired.
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5- (ZﬁUBSTI TUTED- 5- - HETEROCYCL YLSULPHONYLPYRI D- 3- YL) - DI HYDROPYRAZOL( 4, 3- D]
PYRI M DI N- - ONES AS PHOSPHCDI ESTERASE | NHI BI TORS fiel d of thexgsmegtben s
This i nverW®@H2Tdtates to pharmaceutical Iy useful conpoundspc.t,ﬁmgg,ﬁj cul ar
conmpounds which are useful in the inhibition of cyclic guanosine g
nonophosphat e phosphodi esterases (cGW PDEs), - such as type 5 cyclic
guanosi ne 3',5' - nobnophosphat e phosphodi est erases (cGW PDE5). The -
conmpounds therefore have utility in a vari ety of therapeutic areas, 10
i ncl udi % e ‘E d sf unction Prior Art EP-A-0636626 rel ates
oD 'pS gf

t | ¥L )+DIHYDROPYRAZOLOfide 3B
ohibi - BHOSBR T E&TgﬁﬂffFesINHISIaT: RS | Oldgaenl

i nhibitors
“phenyl pyrazol o[ 3, 4-d) pyri m di nones, their synthesis and their cyclic GW
phosphodi esterase inhibitory activity are described in J. Med. Chem,

L1996, 39, tflaohd lanhﬁP'ﬁt i onal patent application WO 96/16657 discl oses
“the use of certain pyrazol o[ 3, 4-d] pyri m di none conpounds ryo (anongst
others) in the treatnment of MED. EP-A-0526004 describes certain

D 20! oL FORRRS CaRB Al AR Ry ™

pyrazol o[ 3g bamasrwﬁicﬁoa@ & S tgiget r eat nent
of MED. 20 iglgust 20 --2- nggfl’gigf}?ng ﬁ?il{lﬁgwqﬁvée%@F@ﬁ%%%ldqng to the

present i nV@ﬁPPBﬁSPha@r léhq:s;)rmdmta@@ea (cOMP RRES) sych @sdype Soeyalica | : |

Chereor . araerne 2 BRlortEhBebHRs odHOBRARBeR oMl HIRR! TR, T et
al ky{- Het ,” eompoandsl| tharefore hate ciitititpt inera variety of therapeutic areas,
10 including male erectile dysfunction (MED).

Prior Art

EP-A-0636626 relates to a class of pyrazolo[3,4-d]-pyrimidone compounds
15 and their use as inhibitors of cGMP specific PDE. A series of 6-
phenylpyrazolo[3,4-djpyrimidinones, their synthesis and their cyclic GMP
phosphodiesterase inhibitory activity are described in J Med. Chem.,
1996, 39, 1635-1644. International patent application WO 96/16657
discloses the use of certain pyrazolo[3,4-djpyrimidinone compounds

70 (amongst others) in the treatment of MED.

Pt

EP-A-0526004 describes éertain pyrazolo[4,3-djpyrimidinone compounds

as antianginal agents. International patent application WO 94/28902

discloses the use of certain pyrazolo[3,4-djpyrimidinone compounds
25  (amongst others) in the treatment of MED. |



five groups are all optionally substituted and/or term nated with one or
nore substituents selected fromhal o, cyano, nitro, |ower alzhyl £ 200

hal o(l oweral kyl ), OR6, OC(ORT, C(OR C(OORS, C(O NRLOR', “RRY? 4" %nd
S2NR14R S) R2 represents H halo, cyano, nitro, ORB, OC(O R7, C(O RS,
C(OOR9, C(ONRLOR17, NR12R13, SO02NR14R15, |ower al kyl, Het, al kyi Het,
aryl or alkylaryl (which latter five groups are all optionally substituted
and/or termnated with one or nore substituents selected from hal o, - cyano,
nitro, |ower alkyl, halo(loweralkyl), ORB, OC(ORT, C(OR8, C(O OR9,

C(O NR10OR11, NR72R13 and SO02NR14R15) R3 represents H, |ower alkyl,

al kyl Het or alkylaryl (which latter three groups are all optionally
substi t ut egh; ' ith one or nore substituents selected from
hal o, cyanoﬁ,lgﬂigégf)e,éﬁﬁ\ﬁe[pagﬁﬂ?/w hat o(l oweral kyl ), OR6, OC(O) RT, C(O) RS,
C(OOR9, C(ONR OR', NRL2R13 and SO02NR14Ri 5) AMENDED SHEET a KI P, 20 August

2003 WD 01 o =3 4 represents H_halq, cyano, nitro,
hal o( | ower Q%wa%ﬁ%%‘@‘%m&?o , '%Pé%@e a @W%D? gﬂﬁéﬁagl?),

NR 6Y(O RIformu iY(O R 7)2, ~SSORIB, S2R19, C(O) AZ, lower alkyl, |ower

al kenyl, lower al kynyl, Het, alkylHet,_ aryl, alkylaryl (which latter seven
groups are all optionally 5 sulstituteg and/or term nated. with one_ or
nmore substituents selected fr&g hal o, -ftitro, lower alkyl, :
hal o(1 oweral kyl ), OR6, OC(O) R7, XC( & S, C(O NR1OR11, NR12R13 and
SO2NR14R16) Y represents C or S(O s lower alkylene rv Z

MPRIT | at\ter two groups are both
optionally substituted with ope off nore subsiR&uents selected from hal o,
cyano, nitro, |ower alkyl, hal ower al kyl ), OR6, OC(O R7, C(O R6,

_or a pharmaceutically or veterinarily acceptable salt and/or solvate thereof,
wherein

X represents O or NRS

R’ repre;ents H, lower alkyl, Het, atkylHet, aryi or alkylaryl (which latter
five groups are all optionally substituted and/or terminated with one or more
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl),
OR®, OC(O)R’, C{O)R®, C(O)OR®, C(ONR™R", NR™R™ and SO,NRMR'S)

R? represents H, halo, cyano, nitro, OR®, OC(O)R’, C(O)R®, C(O)ORS®,
C(ONR™R™, NR™R™, SO,NR“R', iower alkyl, Het, alkylHet, an or
alkylaryl (which latter five groups are all optionally substituted andfor
terminated with one or more substituenis selected from halo, cyano, nitro,
lower alkyl, halo(loweralkyl), OR®, OC(O)R”, C(O)R?, C(O)OR®, C(O)NR'R",
NRR™ and SO,NR™“R™) _

R® represents H, lower alkyl, alkyiHet or alkylaryl (which latter three
groups are all optionally substituted and/or terminated with one or more

sub:timents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl),
OR", OC(O)R’, C(O)R®, C(O)OR®, C(OINR™R™. NR™R™ and SO,NRM™R™)
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C(O'GRS, (O NRIOR', NRI2R13 and SCRNRL4R 8) Rl and R11 independent !y
represent f or |ower alkyl (which latter 15 group is opti onaglAugust 2003

substi t ut egdhgoi@hghaor ternminated with one or nore substi t@&f@?@%ed

from hal o,
C(OR8, C(OORS, C(ONRlOaRl1la, NR12R13lI

cyano, nitro, |ower alkyl, hal o(l oweral kyi),

Het or aryl optionally substituted with one or nore of said latter
thirteen groups) or one of Rl and R--mAy- be | ower al koxy, Zo amino or Het,

SO2NRL4R16  and NR20S(O) 2R2i  or

which latter two groups are both optionally substituted with |ower alkyl
R10a and R'a independently represent R and R' as defined above, except
aryl,

that they do noOWRYRpPESHS H)HAIPyand! nitid; hatts(idwaralkyh) OR°, odtegn&r
«when these three groups are subst"%th ed ga,pd.éor tgaéﬂm nated (as 293,
appr opr i %_Q(O)&/s ROIIR o LOINBstR t udNBs R hatNRnYi(OMR on@iﬂo)ﬂ)r
C(O NR aRZI

L o) st i, 4k g W SIS Ml e

t er m nat ed

SR a:g:meRg Z%W’r agqnayl s(;wgfztlawR??eheggmbs‘ rgrml %opﬁélﬁllms,

an , one, O or m -1 ower 0
Hifedandlor 1oRRNplaLM ANogt MOHY SUBRANIS SR PM

m(‘ﬁ;ql/ 81 bg@y 01430

g&?ﬁrﬁﬁéﬁ%ﬁ% g‘ﬁggsﬁmg@%?l orig 'L‘éﬁu’h?ac%(g)gfgg{( ptli onal | y

1'S" 0
R |1DNB?2F$:|BI&]|U %8@&45% RN/ or optionally interrupted

C(O Het3(i ®
and R3 to
C3_7 al kyl g{ra?ie&
substi t ut ed:{EY

by O or

and
het
(wh
or

i

v,

eCO)NB

NR26) 4 an LN ndently represent H or |ower alkyl
s R15, tog Weg?'ﬁ%ﬁﬂégﬁéfrogen atomto which they are bound,

r
or R12

or Ro
forma

cyclic ri pgrdprésavitd 16War alRglependent |y represent H or | ower al kyl

15

. 420

.30

represents OR”, halo, Het or aryl (which latter two groups are
both optionally substituted with one or more substituents selected from
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR®?, OC(O)R’, C(O)R®,
C(O)OR®, C(O)NR'R", NR'?R™ and SO,NR"R")

R and R independentiy represent H or lower alkyl (which latter
group is optionally substituted -and/or terminated with one or more
substituents selected from halo, cyano, nitro, lower atkyl, halo(loweralkyl),
OR®, OC(O)R’, C(O)R?, C(O)OR®, C(O)NR'™R"'?, NR'?R™, SONR"R"
and NR?S(0);R?' or Het or ary! optionally substituted with one or more of
said latter thirteen groups) or one of R'™ and R" may be lower alkoxy,
amino or Het, which latter two groups are both optionally substituted with
lower alkyl

R' and R' independently represent R and R'' as defined
above, except that they do not represent groups that include lower alkyl,
Het or aryl, when these three groups are substituted and/or terminated (as
appropriate) ‘by one or more substituents that include one or more
C(O)NR'™R'*? and/or NR'?R"™ groups

R'™ and R™ independently represent H or lower alkyl {which latter
group is optionally substituted and/or terminated with one or more
substituents selected from OR®, C(O)OR®, C(O)NRZR® and NR*R%),
one of R* or R may be C(O)-lower alkyl or C(O)Het (in which Het is
optionally substituted with lower alkyl), or R* and R* together represent

| atter %roup is optiaqnally substituted and/or term nated with one
mor é0 R,



substituents selected from OR6, C(O ORI, C(O NR22R23 and NR24R25) or io0 one
of R16 and R17 may be Het or aryl, which latter two groups ar. @8%2003
optional Iy substituted with [ower alkyl R5, Rs, R7, RS, , R20,
R22, R23,w@ad/2zme R25 i ndependently represent H or | ower M#ﬁ]‘ Feond R79
mdependently represent |lower alkyl 15 R2' represents |ower a[f< or aryl
R26 represents H, |ower alkyl, aryl, C(OR27 or S(O 2R26 R27 represents H,
| ower al kyl or aryl R28 represents Ioger al kyl or aryl Hot represents an
optionally substituted four- to twel've-menbered 20 heterocyclic group,

whi ch group contains one or nore heteroatons selected from nitrogen,
oxygen and/ or sul pfur which conpounds are referred to together hereinafter

as "the c@gpoabyienco{which alkylenbl §roup & opfienally Wnsaturhted, Wistionafigd herein,
i ncl udes six-_.to éﬁn menbered carbocyclic aromati ¢ groups, such as phenyl

and napht SPstityled Ry Anaecmose lowe a&ubgwpngthwalwﬂnte@mteﬂ nor e
substrtuergysosﬁ,mzs d fromaryl (which group may not be substituted by any
further aryl gr oups ? | ower 30 al kyl, Het, halo, cyano, nitro, ORG6,

OC(O) R7, C(0) RB™ G &% independértipaRipreseit Baannmmawuybm f#2andind R13a

| ndepepdediy I esen R 2.and Rl as, her.ei fore d except that:
(i) thdy db n ?993@% &%hfhezd“%%%}%t %?Weﬁﬂ%merepﬁwnﬁoé?m&o O O) Het
i n which IHeteroBvstitiid t uted by one or nore substituents that include one

or nore C(O)NR'%.@R'a ang/or NR 2"R 38 groups; or (ii) they 'do not
t oget her repr efbntandBRY’ independentlyireprasent i oy lowen aliyti (WeichNalteR15. 5

group is optionally substituted andfor temminated with one or more
substituents selected from OR®, C(O)OR®, C(O)NRR? and NR*R%) or
10 one of R and R may be Het or aryl, which latter two groups are both
optionally substituted with lower alkyl
R®, R®, R, R%, R?, R', R, R, k%, R®, R* and R® independently
represent H or lower atkyl
R and R" independently represent lower alkyl
15 R* represents lower alkyl oraryl
R? represents H, lower alkyl, aryl, G(O)R¥ or S(O).R?®
R* represents H, lower alkyl or aryl
% represents lower alkyl or aryl
Het represents an optionally substituted four- to twelve-membered
20 heterocyclic group, which group contains one or more heteroatoms
selected from nitrogen, oxygen and/or sulpfur

which compounds are referred to together hereinafter as “the compounds
of the invention”.

The term “aryl’, when used herein, includes six- to ten-membered
carbocyclic aromatic groups, such as phenyl and naphthyl, which groups
are optionally substituted with one or more substituents selected from aryl
{(which group may not be substituted by any further atyl groups), lower
30 alkyl, Het, halo, cyano, nitro, OR®, OC(O)R’, C(O)R®, C(O)OR’,
C(ONR'™R'"?, NR'?R'3 (wherein R'** and R'® independently represent
R'? and R'® as hereinbefore defined, except that: (i) they do not represent
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v pyridazinyl, norp

The%ger m " Het ", when used herein, includes four- to twelve-nenbered,
preferablyyfour- to ten-menbered, ring systens, which rings cand@ustaeae or

nor e het exp@bgpaisel ected from nitrogen, oxygen, sulfor anci, n\ﬁoh'lgfﬁo
t hereof, and which rings may contain one or nore double bonds or be'Io

non-aromatic, partly aromatic or wholly aromatic in character. The ring
systens may be nonocyclic, bicyclic or_fused. Each "Het' group identified
herein is optionally substituted by oneé~“or nore substituents selected from
hal o, cyano, nitro, oxo, |ower alkyl (which alkyl group may itself be
optionally substituted or term nated as defined below, OR6, OC(OR7, 15
X Ol) Rg, C( Q(Oyet @ ?)Ihl&haﬂéﬁi,is Nﬁb’éﬁﬁtt@d Wd:n‘é%NRﬁéﬂa _&ubl"étimm mlmmé _husI
i ncl udes groups such as optiona sybsti t ut inyl, pycrqlidinyl,
| dazol yL INGHR IR, Of QTR (ORI Y T andief SRR Gictis, B e avo yi
t hi adi azol3yl., [ I h@Z j ' [ yl

ridk %tﬁég}l fe”p%/é’%% &%@%%ﬁ%zﬁkﬁmpfgg ?53{ n§ , qlﬁn r?ol I nyl ,
isoquinoliﬁﬁlﬂﬂ?ﬁﬂﬁiperidinyl, pyrazol yl im dazopyridinyl and piperazinyl.
Substitution at Het may be at a carbon atom of the Het ring or, where
appropr?ate, at.one or nore of the heteroatons. "Het" groups .may al so be

in the for mnef ek Mreri dher? Bséd hdieirtrigélabs Folur-"tb thefvehénibeted15

(together with the nitrogen atomto which they are bound) may represent

may be any Prefeeably jour ¢o fenrinerabered, dogsysiemnswhieh sings CONAIN 0NGR! at om

and which rJ t e C : | nder of
t he nol ecum&gi é eﬁa@gzée%‘? Peg:lte%gkﬁﬁt'lrﬁtﬁ)rggﬁﬁ’ata 6‘@‘%’%?@%‘1 ? S?h@#}%&%@oi dance
of deubt, itlerbbf andmhich wingshmdldcontaih Bhé o mone tdadbde)borids bhbs r espect,
het ex.ocyclic rings that R4 and R15 2 @a ust &003 -6- (together, with the
i tr 0gdb aPGPATBMANC, Marke Aramatio A wHol AHoTbae Ja Aharagier o Gthe G, o

ngs cont 31 e R B e P D e e o

mor e furt hbereiatie optionally substiuted by onerort metg:subsiitygats selacted fsomf ur
halo, cyano, nitro, oxo, lower alkyl (which alkyl group may itself be
optionally substituted or termi-nated as defined below), OR®, OC(O)R’,

15 C(O)R®, C(O)OR®, C(O)NR'™R'"?, NR™*R'* and SO,NR"R'". The term
thus includes groups such as optionally substituted aietidinyl, pyrrolidinyl,
imidazolyl, indolyl, furanyl, oxazolyl, i'soxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, oxatriazolyl, thiatriazolyl, pyridazinyl,
morpholinyl, pyrimidinyl, pyrazinyl, pyridinyl, quinolinyl, isoquinolinyl,

.20 piperidinyl, pyrazolyl imidazopyridinyl and piperazinyl. Substitution at Het
may be at a carbon atom of the Het ring or, where appropriate, at .oné or
more of the heteroatoms.

“Het’” groups may also be in the form of an N-oxide.

The heterocyclic ring that FI“‘ and R" (together with the nitrogen atom to
which they are bound) may represent may be any heterocyclic ring that
contains at least one nitrogen atom, and which ring forms a stable
structure when attached to the remainder of the molecule via the essential
30 nitrogen atom (which, for the avoidance of doubt, is the atom to which R'
and R are attached). In this respect, heterocyclic rings that R'* and R'



and which rings may contain one or nore doubl e bonds or be non-aromatic,
partly aromatic or wholly aromatic in character. The termthus includes
groups such as azetidinyl, pyrrolidinyl, imdazolyl, indolyl 20R4ggEERMB,
oxazoyl, triazolyl, tetrazolyl, norpholinyl, piperidinyl, pyrazolyl and
pi perazinyl. The term"lower alkyl" (which includes the al kyl part of

al kyl Het and al kyl aryl groups), when used herein, neans Cl.6 al kyl and

i ncl udes nethyl, ethyl, propyl, but@l-- pentyi and hexyl groups. Unless
ot herwi se specified, alkyl groups may, when there is a sufficient nunber
of carbon atons, be |inear or branched, be saturated or unsaturated, be

cyclic, qéthér Qith Piket nigsgen cltery t inhich #iey are beusdjbstayt tepeesdnt one or
more hal o atonms. Preferred | ower al I% eﬁ%o%gg f%Gtuse h e%are Cl4 al kyl
groups. AnRipegfodimte iNelve-mambgied, prefegably §10. R11,
R12, R13;. B R@% tm@ cdﬁ?éi R25, Res,
o §%gpeﬁggs c%m ﬁi@ast%r% nﬁB%en affd apl @ n 5

RL13, R 6, 01RLar mare further mteaoguom%ﬁe&wtem‘mahﬂtrmen rmsvgﬁe angmm#ftim ed, may,
when th FF | t ¢ branched,
e et o S i, B BB e b <11

Cli acyc I'C or cyc |c écycllc be
interr Uptpﬁﬂtayammamrorrmmllpfammenm ehmhuﬁer.anﬁfhepllermnttlulsylncmdeﬁl ated or
optionall lated nitro and/o u by one  or hal o
P o " ThedioBpiesoch o A-ab ey PRty Batpzaly . SeRE st oi o

i ncl ude Geizbolf, ?ét%o‘mvmﬂﬂ)r@ﬂﬁyi%l{)éﬁdlﬁyldpyt*ab@iypénd Fip@kazmr bon- car bon
bonds, respectively.” Qtherw se he terns | ower al kenyl"™ and "I ower

aIkynyI are defined In the same way as the term"lower alkyl". Simlarly,
o pocame e 6, B BESP oo IR By A GPaly S 16 <1 o
PCT/ 1BOQ groaips), -wilen pisedebosin,t eans des aﬂdt |a£ldoh1¢hxdﬁﬁsmeﬂejll| pthgli n t he
erms - a Eeu B Stz FtR Blelpsc Unloss e e, SoRened Sl 1 ar i
s The al kglougs taps viisergtherdés shtﬂcﬁérimungremﬁ&-)amﬁn atonys, il lieedt Gl kyl aryl
ey, branched, be saturated or unsaturated, be cyclic, acyclic or part cyclic/acyclic,
and/or be substituted by one or more halo atoms. Preferred lower alkyl
groups for use herein are C4.3 alkyl groups. Alkyl groups which R!, R?, R?, R?,
R5' RE, R7, RB' RB' R‘IO' R11' R12, R13, R‘M-’ R15, R1E' Rw' R18' R19l RZD, R21, R22,
R*, R¥, R, R®, R? and R™ may represent, and with which R, R%, R®, R,
RY, R™, R% R®, R R", anyl, alkylaryl, alkylHet and Het may be
substituted, may, when there is a sufficient number of carbon atoms, be linear
or branched, be saturated or unsaturated, be cyclic, acyclic or part
cyclic/acycliic, be interrupted by one or more of oxygen, sulfur and optionally
alkylated or optionaily acylated nitrogen and/or be substituted by one or more
halo atom. The terms “lower alkenyl” and “lower atkynyl", when used herein,
include Cz.s groups having one or more double or triple carbon-carbon bonds,
respeciively. Otherwise, ti;e terms “lower alkenyl" and “lower alkynyl® are
defined in the same way as the tenn “lower alkyl”. Similarly, the term “lower
alkylene” when used herein, includes C,. groups which can be bonded at two
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whert g here is a sufficient nunber of carbon atons, be |linear or branched,
be sat'uratgd or unsaturated, and/or be interrupted by oxygen,g\Wigntbged in
t hi s cont eg¥b.eibhAzterms "Het" and "aryl" are as defined herg#iﬁﬁiﬁy .
Substituted al kyl Het and al kyl aryl nmay have substituents on ﬁ%mand/or
o on the al kyl chain. Halo groups with which the above-nentioned groups
may be substituted or termnated include fluoro, chloro, brono and !ado.
15 Conpounds of general forrmula (1) cak-be represented by fornulae | A and
IB: wherein R, 92, R3, Ra and X are as defined hereinbefore. 20 The
pharnmaceutical ly or veterinarily acceptable salts of the conpounds of the
| nventi on_Wiaéds 6Rthéliglodp i s EMeNReAdlinddin HATRITR wal Ub Y6Wee aci d
-~addition salts formed ™ th inorgani c acids such as hydrochloric,
hydr obr omi. @lkyly dFiee tarme aayiilipeiudes G(RY)-lpwesallyt.i c acid, with carboxylic
aci ds or vikth organo-sui phonic acids. Exanples.include the HCl, WO 01/27112
-+20 August 2003 PCT/1B00/ 01430 HBr, HI, sul phate or bisul phate, nitrate,
phosphat e arhenetmedalkyitiets ahat“alkylageinilede 03RZ0RyIRct andaCnabkkylagylccar at e,

fumarate, maleate, |lactate, .Citrate, tartrate, uconat e, cansyl at e,

met hane§ul prighalkyl groups AR tha formalky! groupehet allﬁ%ma@raq alkylaryl may,

p-t ol uenes ; 'mﬁP I i | LAN can
al so provi ﬁg’%}ﬁgﬁr‘g(‘:ﬁ%ﬁ ca @/{ﬁlr’&b\%gto E%W%%%[.g%ﬁom@hgg1 ts, in
parti cul ar beosaturated oslunsituratedl, andkar beninterauptiedrint axygemnl. t When tisecthases.
Exanpl es incl.pude the., sodi t assi | um ni up..calciu gnesi um
e and dnedhEePRRkhahetiins. e nd ol At a5, fetried, hatanhataR | cal
sal ta;ee BULEGREd alkyIHet add® alkyRir)) mag have Gubstitubhts &f fie rifgtand/or
pharmaceutically acceptabl e sol vates of the conpounds of the™ invention

i ncl uddot he@mipgralkd eheler eof . 15 Al so included within the scope of the
conpound and various salts of the '

Halo groups with which the above-mentioned groups may be substituted
or terminated include fiuoro, chloro, bromo and iodo.

15 Compounds of general formula (1) can be represented by formulae IA and

IB:
0O
R®
X HN A
> e
¢ N=" I N -
n \
R* R*
(1A) (IB)
wherein R', K%, R®, R* and X are as defined hereinbefore.
20 The pharmaceutically or veterinarily acceptable salts of the

compounds of the invention which contain a basic centre are, for example,
non-toxic acid addition salts formed with inorganic acids such as
hydrochloric, hydrobromic, hydroiodic, sulphuric and phosphoric acid, with
carboxylic acids or with organo-sulphonic acids. Examples include the HCI,



i nvéntion are pol ynorphs thereof. A conpound of the formula (1) contains
one && nore asymmetric carbon atons and therefore exists I N dovigQdt 208y €
stereoi songric forns. 20 Wiere a conpound of the fornmula (1) confains an
al kenyl orWA¥&Y2%ene group, ' cis (E) and trans (Z) i sonerBGFIRBPI4EN SO
occur. The present invention includes the individual stereoisoners of the
conpounds of the fornula (1) and, where appropriate, the individual
tautoneric forns thereof, together w-th-- m xtures thereof. Separation of
di astereoi soners or cis and 25 trans isomers nay be achi eved by
conventional techniques, e.g. by fractional crystallisation,

chr omat ogr e | % ' W nd of
t he fornmul QHPY-)'QEPUQA?‘SQ&?S%?%“'@&?‘{Q’ (F)"ri'caé%'rl va [:Iﬁ'\\?é tbg?goggn% I'n |€’| dual
enant i omer  adetate; obenzodteyf stibeinhte, mehecdraje, miymasdtep tnalgatepdectatéy om a
corresponding opti cal Iéggure I nternedi ate_or 30 resqal ution uch as by

s
HP.L C ofCiffate.cor fadisHRdi ngOiMGeRAlG: ¢ | SRAMBYIATC ;¢ nasuiBhonatey o ¢ or

by fractio z | ' pAstlistiestitho
PéTllBOO/ 0Q%Snggﬁ%ﬁﬁﬁéi%??&zg?gﬁlg‘gﬁg?% salts for nedd%g?ggaﬁgﬁteof t he

cor r espandi sajts. Lempoundsiafnthe inviention caspalseaproyide pharmasedticallybaise, .as
appropriate. Al stereois rs_a i uded wi.t hi ~ p .

i nvention. Yetgrnadly, agcep omeiénﬁgﬁ%dgﬁae%%ﬁ}'#ghpg té%uﬁlﬁ@r %‘?pect of
the inventiRAlindeéarf? Totn ais! with basas. | Exafmpleg ihBlude ther eodhehor e
defined, wherein: Rl represents H, |ower alkyl, Het, alkylHet, or, alkylaryl

(whi ch |an tRotassigm.o@luminips caleium.| MAINSSHEM ZiRG1ARd (e | e
L g e Sy e R R
(whi ch it tBhatrhy Sei., 86, 1-19, 1977. o

The pharmaceutically acceptable solvates of the compounds of the
invention include the hydrates thereof.

15 Also included within the scope of the compound and various salts of the
invention are polymorphs thereol.

A compound of the formula (I} contains one or more asymmetric

carbon atoms and therefore exists in two or more sterecisomeric forms.

20 Where a compound of the formula (I} contains an alkenyl or alkenylene
group, cis (E) and trans (Z) isomerism may also occur. The present
invention includes the individual sterecisomers of the compounds of the
formula (1) and, where appropriate, the individual tautomeric forms thereof,
together with mixtures thereof. Separation of diastereoisomers or cis and

25 trans isomers may be achieved by conventional techniques, e.g. by
fractional crystallisation, chromatography or H.P.L.C. of a stereoisomeric
mixture of a compound of the formula (I) or a suitable salt or derivative
thereof. An individual enantiomer of a compound of the formula (I) may

also be prepared from a corresponding optically pure intermediate or by

30 resolution, such as by H.P.L.C. of the corresponding racemate using a
suitable chiral support or by fractional' crystallisation of the



IS '@-@ups are all optionally substituted and/or term nated with one or nore
substituents as _defined hereinbefore, and preferably w th NRb3RL3u#p0o03
S02NR14R1%)0 oi2722 R3 represents Cl-C4 al kyl or C3-C4 cycl 0%@5{33)@4%‘ are
optionally substituted and/or term nated with one or nore substituents
selected from halo, cyano, nitro, |ower alkyl, halo(loweralkyl), OR6,
OC(OR7, CCOR8, C(OOR9, C(ONR Rllk9 NR12R13 and SO02NR14R1S); R4
represents halo, cyano, nitro, C(OR8,”C(O ORI, C(ONRIOR11, 2s NR12R13,
NNY(OR 7)2, NRi 6Y(OR17, SOR18, SQ2Ri 9, C(O Az, |ower alkyl, |ower

al kynyl, Het or aryl, which [atter three groups are all optionally

subst it ut ediastedieoisomerici salisdormedbyoreactionmftse oorespondingsagemase | ned

- hereinbefore; 30. wherein Y. A ./Z. Q_, R13, R 14 , R15, R16, '
R7, R5 - haFngtaa% oﬁg‘fﬁﬂﬁﬁvﬂ'a@"iﬂﬁgﬁ@?’ %ﬁ%&%@éﬁéeéi n before defined. WO
01/27112 20 August 2003 PCT/ 1 BOO 01430 Further preferred conpounds herein

-~are those in which R represents 'optionally substituted | ower alkyl, nore

pr ef er abl yaj Si’@éoﬁbiﬁgrs a\'@mtfdéﬂ Mhﬁfﬂ'\%@rﬂogétcﬁdhé Mvntishky!

NR 2R13-term nate wer a or N 5 norpholino-term nated tower alkyl.
Alterndtively, R may represent a 4- piperidinyl-or a 3-azetidinyl group,

over al /R BETbes iuB) of ShnboniE Beodihiil, o o R BEpdeast iggouP W 1
i nvent i on, ing@nliew’ age Nésmpdandd GfNRMRilae NRILRIR IBoasr hetdipbefope i onal | y

interrupted by one or_nore of O, Sor N, optionally substituted at N by
| over al kyfiefifledhbwhere® optionally substituted aryl or Het. Mre

preferably, whegt Ina el r 0 , ' {aii@ratons are
one ‘or nore of g ﬁ%“e ?gﬁﬁhfwﬁgﬂi Kﬁ'aﬂgblm'no%ﬁy’gﬂg?%Wt S
opt i onmil | yfosmlgroupsitared alhepjibnally substilyted Bhid/or terminated with one or

more substituents selected from cyano, lower alkyl, OR®, C(O)OR?® or

NR12R13)_

R? represents H, halo, lower alkyl, Het or aryl (which latter three

15 groups are all optionally substituted and/or terminated with one or more

substituents as defined hereinbefore, and preferably with NRR"™ or
SO,NR"R");

R® represents C;-Cs alkyl or C3-C4 cycloalkyt which are optionally
- 20 substituted and/or terminated with one or more substituents selected from
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR®, OC(O)R’, C(O)R",
C(O)OR®, C(O)NR™R"', NR'?R" and SO.NR™R™);

R* represents halo, cyano, nitro, C(O)R®, C(O)OR®, C(O)NR™R",

25 NR™R™, N[Y(O)R"),, NR'®Y(O)R", SOR', SO:R', C(O)AZ, lower alkyl,
lower alkynyl, Het or aryl, which latter three groups are aill optionally
substituted and/or terminated with one or more substituents as defined

hereinbefore;

30 and wherein Y, A, Z, R ,R", R™ R" R"“,R", R* RY, R’,
R?, R, R®, RY R'®, R* and Het are as herein before defined.



Partécul arly preferred compounds of the invention are those in which R2
repré@ents C(O)NRlORll NR12R13, Cl.4 alkyl optionally interrapiuggstbyod or
N, optionafy subst ituted at N by | ower alkyl, optionally substituted
phenyl , Q\; Fal1y substituted pyridin-2- yI pyri di n- 3- yRCT/IB00/01436
pyri m di n- 5 yI pyrazi n 2 2o yl, pyrazol-4 yl, oxadi azol -2-yl, furan-2-yl,
fluran-3-yl, tetiahydrofuran-2-yl and imdazo[1,2-a]pyridin-6-yl. In the
further and particularly preferred canggunds of the invention, R3 may
represent |ower alkyl or cycloalkyl. Also, Xis preferably O 25 Such
further and particularly preferred conpounds of the invention have R4
.representing halo, |lower alkyl, |ower alkynyl, optionally substituted Het,
optionally substituted aryl, C(OR8, C(OAZ - C(OOR9, C(ONRLIOR', NRt2R13

or NR 6Y( O) ?uﬁheNeréfé?féﬁ ohfsbutrisu RdrdiRrarBttiise fl Widh (B! qepu@sea@t yl),
hal o (e. g.::1 0do) L&v\/nereln R 9 represents | ower al kyl)

C(O NRi OR pat@allamat@sm eddlower; alihe Met pyee@hlﬁsmwemadm i@ﬂﬂjgust

ower al kox OB Rl oWt pdot R B erfifinel J36af ity P ' °

Furt her Prehﬁirpﬁdhritﬂt&tﬁ\lﬁdt%@fovﬁé’r%lkwvemtematively LR mid)o sepriesenhiach R4 s
represents |odo,  |ower alky | ower al kynyl (which |atter tvvolrgroups are

subst i t ut ed PHRSIAEI (Qfr & W@hd'ﬂyi qqgna@pm?ﬁv&ubwtﬁép%ﬁ@] rgeRr C-6

| kyl ed Het NR 2Ri 3
?\A,h)ér)el)n Rl?i 9&%ptﬁe@ﬁ#&&%@gﬁﬂaéugﬁapg?éng i nterr8|rot ed by O or
N-S(Q) 2- (optlonally substituted aryl)). 10 Corrpounds of the invention that

f | | i ncl ud
R0 V00 e Rt sl clralNaEe gy e Bebulh, 2 BRIy
and/ or 4gr ”U(@‘)Nﬂ'qﬂ"cﬂwwsoloﬁroélﬁyﬂdﬁt@hag hﬁbbruptb'a BY 8he'draflofergpounds
of the invention include the’ conpounds les 1 to 87 descri bed

her ei naf t er Q,éx v (Nii pptienallypsulisiituter\at N by lower alkyl or acyl, or optionally
substituted aryl or Het. More preferably, when R? is interrupted lower

alkyl, the interrupting atoms are one or more of O and lower alkylated-N
and when R? is aryi, it is optionally substituted phenyl or pyridyl.
15
Particularly preferred compounds of the invention are those in which R®
represents C(O)NR'’R"", NR"’R", C1.4 alkyl optionally interrupted by O or
N, optionally substituted at N by lower alkyl, optionally substituted phenyi,
or optionally substituted pyridin-2-yl, pyridin-3-yi, pyrimidin-5-yl, pyrazin-2-
20 i, pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl, furan-3-yl, tetrahydrofuran-2-yl
and imidazo[1,2-a]pyridin-6-yl. '

In the further and particularly preferred compounds of the invention, R®
may represent lower alkyl or cycloalkyl. Also, X is preferably O.

Such further and particularly preferred compounds of the invention have
R* representing halo, lower alkyl, lower glkynyl. optionally substituted Het,
optionally substituted aryl, C(O)R®, C(O)AZ, C(O)OR®, C(ONR'R",
NR'R"™ or NR™Y(O)R". More preferred values for R* are C(O)R® (e.g.
30 acetyl), halo (e.g. iodo), SO.R'™ (wherein R represents lower alkyl) and
C(OINR™R'' (e.g. where R' and R" independently represent H and



exaﬂgges More preferred conmpounds include the conpounds of Exanples 1,
24, 32, 34, 44a, 44b, 44c, 63, 64, 65, 66, 67, and 83psa @xbmﬁ

conmpounds les 5, 16, 17, 21, 26, 29, 47, 48, 49, 50, 50a ' 20

51, 51a“§g0]§%@{?70 71, 73, 74, 75, 77, 79, 80, 84, 86, é’?’f@g‘f"’@iﬂ 92,

113, 114,116, 118-128, 130- 136, 138 140, 143 H ghly preferred conpounds her ei n

I ncl ude the follow ng: 5-(2-Butoxy-5-iodo-3-pyrid

i nyl)-3-ethyl -2-(2-met hoxyet hyl ) -2, 6=dithydro-7fE 25

pyrazol o[ 4, 3-a] pyri m di n-7- one;

5- (2- But oxy- 5-i odo- 3-pyridi nyl ) -3-ethyl -1-(2-nmet hoxyet hyl ) -1, 6-di hydro-7H

pyrazol o[ 4, 3- dl Qyri.m di N- 7- 0ligs10 1,
. 5-(5-iodo- ’z”“{eéo% 'oésﬁfg rBé?logﬁ 3"%%1!%%“’%"%“(?)8%?@'49' (yv rl'?{%.'r E—?H—
pyr azol o[ 4reprebentsi i SOCH; @ﬁe((ﬁﬂet
5- (2- But oyicy-'5-i odo- 3- pyri di nyl) - 2- [ 2- (4- nor phol i nyi ) et hyl ] - 3- et hyl - 2, 6-
..di hydro-7l-i pyrazol o[ 4, 3-dj pyri mdi n-7-one; WO 01/27112 12 20 August 2003

PCT/ 1 BOO10 Y, those in which R*
4-15- (2- bu%@f'@?f E’?é.feﬁ%%émf"’ﬂn%s 3@ He inyention include those In, wiich, &

yrazol f 4, feprésentsi inddj rle\ﬂely B]Ieyi, jovRsr alkymdc(avlnolsk yamretwe FIPUPSAre|

L o i Sa e e e IS ool B ebreis Hor

5- (2- Propogy -5auég@9 N@yvioirY! )Nﬁr@ﬂwfh, aptmly gulbstituted? Hey rerzol o-
[43djpyr|m9 nlctlnaf -But

[3-ethyl - -Fﬂod(a\!@rﬁniﬂ and R pwg@hayrquseabcas aliylanginderrypted

[3p§ ﬁi?l OL§§' Pgh%ifb{é‘ @B@‘%\}“"y%‘&fsﬁ{‘ rl -o;oBgtyl di hydro- 10 -

2H- pyr ggol o[ 4, 3-d] pyri m di n-2 yI]acetate

Lir Etzg%/L[ 20(3)?@;} o 2 r Oﬁﬁ%q%(;@&\qt @rg%n%te pre)t(erred stilflaré/ mc?udle mose
[3-Ethyl - 54 %ﬂi&ﬁ’cn‘g répreRents RAYVIOIRTY | (whbréinoRY, fepstebefiisoCRlsH alkyi

optionally substituted and/or terminated by C(O)OH or G(O)O-lower alkyl).

15 Preferred compounds of the invention include the compounds of
Examples 1 to 87 described hereinafter (excluding the preparative
examples). More preferred compounds include the compounds of
Examples 1, 20, 22, 24, 32, 34, 44a, 44b, 44c, 63, 64, 65, 66, 67, and 85
and the compounds of Examples 5, 16, 17, 21, 26, 29, 47, 48, 49, 50, 50a,

-20 51, 51a, 59, 68, 70, 71, 73, 74, 75, 77, 79, 80, 84, 86, 87, 89, 91, 92, 113,
114, 116, 118 - 128, 130 — 136, 138, 140, 143.

Highly preferred compounds herein include the following:
5- (2-Butoxy-5-todo-3-pynd|nyl)-3—ethyl—2-(2-methoxyethyl)—2 6-dihydro-7H-
25  pyrazolo[4,3-dlpyrimidin-7-one;
5-{2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1 6-d|hydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyt-3-propyl-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
30  5-(2-Butoxy-5-iodo-3-pyridinyl)-2-[2-(4-morpholinyl)ethyi]-3-ethyl-2,6-
dihydro-7 H-pyrazolof4,3-djpyrimidin-7-one;



pyrazol o[ 4, 3-d] pyrimdin-2 yl]acetic acid; Is

5-(2: & opoxy-5-io0do- 3-pyridinyl}-1-methyl - 3-propyl -1, 6- di hydra-Alltst 2003
pyrazot o[ 4:8-dj pyrimdin 7-one;

2-[2-(Di n‘elWQDHZﬁlm)) et hyl ] - 5- (2- et hoxy- 5- i odo- 3- pyri di nyl) - 3pet/imtoris5o-

di hydr o- 7H- pyrazol o[ 4, 3-d] pyri m di n- 7- one;

6- But oxy-5-[ 3- et hyl - 2- ( 2- net hoxyet hyl ) - 7- oxo- 6, 7- di hydr o- 2H pyrazol o[ 4, 3 20
al j pyri mdin-5-yl]-Nrnet hoxy-N net hyi pi coti nam de;

5- (5- Acetyl - 2- but oxy- 3- pyri di nyl ) - 3- &t yT™- 2- (2- et hoxyet hyl ) 2, 6- di hydr o-
71+pyrazol o[ 4, 3-dj pyri m di n-7- one; ,

5-[ 5- Acet yl - 2- ( 2- net hoxy- 1- net hyl et hoxy) - 3- pyri di nyl ] - 3-et hyl - 2- ( 2-

met hoxyet hytej-Bytgh ér[ﬁy(&lﬂhutéivdyﬁjnodneﬁWﬂdﬁwb}aiythyh?dom-ﬁ{bd&yd%‘ H-

T e s A M Bl o ecbBld o ) 1 oo

N-di met hyl f’ért(!?utvlest[st(z?bm Ry%-iBB@pHprﬁdl 131 tHy-72bk0-6,7-dihydro -2H-
pyrazol o[ 4, 3-d] pyr| m di n-5- ni cot i ham

5-(5- GIyCOIRWiBZ ol4s3risip Wm-awﬂrmtlﬂmmqmatg, propyl - 2, 6- di hydr o- 7M
30 pyr agol of f 3 il 74 B Bl SRRIAHSS, -ty 2 et 2003

5- (5- Acetyl[423.a}p,§,ﬁﬁﬁd|ﬁ-5).y?ﬁbamhat32 [ 2- (di met hyl ami no)ethyl]-3-ethyl 2,6
di hydr o- 7H pyrazol o

din-7-0
cht é' 2- bdect@utsttﬁyethulrwgio@ gz:rpmomapnmdwfj?e?mﬁ]T-QMirm -2, 6-
7H
5|-(é- ,rAget yl@'{?gﬁ)yxy-[é'- pgﬁy&@%twgc -Piperidinyl)ethyl]-3-ethyl-2,6

di hydr o- 7Htpw=mupl [GEélhﬂ-NNMo-Q-mmpmpyrﬁinyl)-Bumgd-ﬁ.?-dihyd_ro- .

2t pyt 4001 AP HARAIGR 25 HRGEa et i i necar boxyl ate:

e RS SISO A Toblo s 15|l 111) 2,0 1
pyrazolo[4, 3-d]pynm|dm 1-yljacetic acid,;
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-
pyrazolo{4,3-d]pyrimidin-2-ylJacetic acid;

15 5-(2-Propoxy-5-iodo-3-pyridinyl)-1-methyl-3-propyi-1,6-dinydro-7 H-
pyrazolof4,3-d]pyrimidin-7-one;
2-[2-(Dimethylamino)ethyl}-5-(2-ethoxy-5-lodo-3-pyridinyl)-3-ethyi-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one;
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-0xo-6,7-dihydro-2H-pyrazolof4,3-

20  dipyrimidin-5-yl}-N-methoxy-N-methyinicotinamide;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyi-2-(2-methoxyethyl)-2,6-dihydro-
7H-pyrazolo[4,3-dlpyrimidin-7-one;
5-[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2-
methoxyethyi)-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one;

25 5-(5-Acetyl-2—5&toxy—3—pyridinyl)-s-ethyl-1;(2-methoxyethyl)-1 ,6-dihydro-
7 H-pyrazolo[4,3-djpyrimidin-7-one; '
6-Isobutoxy-N, N-dimethyl-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H-
pyrazolo[4,3-d]pyrimidin-5-yl)nicotinamide;
5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyi-2,6-dihydro-7 H-

30 pyrazolo{4,3-dlpyrimidin-7-one;



[ 5-'(‘@; Acet yl - 2- propoxy- 3- pyridi nyl)-3-ethyl - 7-o0x0-6, 7-di hydro-1 H
pyrazol o[ 44 3-ol pyrimdin-1-yllacetic acid, 20 August 2003
5-(1- Met hyﬁ;O?m,Q);ﬁzS- propyt-6, 7-di hydro-1 H- pyrazol of 4, 3-d] pﬂé’l‘/ﬂtﬂk?&:ﬁ% yi) -
6- propoxyni cotinonitrile; 15 1-Methyl-5-[2-propoxy-5-(1
H tetrazol -5-yl)-3-pyridinyl]-3-propyl -1, 6-
di hydr o- 7H pyrazol o[ 4, 3-dj pyri m di n-7-ppe; 5-[5-(3-Hydroxy-5-isoxazol yl)
2- propoxy- 3-pyridinyl]-1-nmet hyl - 3- propyf -1, 6-
di hydr o- 7H pyr azol o[ 4, 3-al] pyri m di n- 7- one;
5- (5- Am no- 2- propoxy- 3- pyridinyl ) -1-met hyl -3-propyl -1, 6-di hydro 7H 20
pyr azol o[ 4, 3{GHAcetyl+8-bitoxy-Bpwridiaylh-2(R-(dimethylaming)ethgll-3retbyl-2,6- 7- di hydr o- 1
.-H pyrazol o[ 4, 3; af rimdin-h-yl):- 6:propoxy-3-pyridinyi]am no}acetic acid;

N: [ 5- ( 1- Mot Sipydre- d’Vé%&S%g%PJF'B'E’H%FE‘% H pyr azol of 4, 3- dJpyri m di n- 5-
yl) - 6- pr opeg.ys-Acenzlh fﬁgbgﬁ%lﬁ?l}'-bf-[ﬂﬁla%dq:hd!ﬁlyl)bﬂ@l]@-ethyl-z,6-

- di

-+-Met hyl - 7- 0x0- 3- pri)#)yl -6, ro-11-pyrazol o[ 4, 3-d] pyrimdin 5-
yl ) - 6- pr opadihydropgifyrazolpla3wipyrinaidin-&ngs;  (([ 5- (I

Vot hy |7 o SRR bood Sl 2lioaniheagh g Bk 2l n-5-

N-[ 5- ( 1- MetdiitydrosRid- olpld, 3 @pyritnidire7-onk; H- pyr azol o[ 4, 3-d] pyri mi di n-5- 30

b 1 80 b UPHBU 4-1g-BX5-aceh 2-butoxy.S-ychny-setriyh-f 5xo-6 Fehyaro-

5 (21210 Smdkat o) it 2oyl phinsbaninga by azo o 1,

i 5-{ 2- [ 2- ( (B+{@Aoptyla-butoxy8pyrding)-Byethyl-24 b-nethybitpiperidioyl}-8if-azol o- [ 4, 3-

e R P AN ol TR

gener al. f orparisaacdtyi-2iprbpoxy-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro-1 H- .
pyrazolo[4,3-d]pyrimidin-1-yljacetic acid;
5-(1-Methyl-7-oxo0-3-propyl-6,7-dihydro-1 H-pyrazoio[4,3-djpyrimidin-5-yl)-
6-propoxynicotinonitrile; _

15  1-Methyl-5-[2-propoxy-5-(1H-tetrazol-5-yl)-3-pyridinyi}-3-propyl-1,6-
dihydro-7H-pyrazolo[4,3-djpyrimidin-7-one;
5-{5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-methyl-3-propyl-1,6-
dihydro-7 H-pyrazolo{4,3-dlpyrimidin-7-one;
5-(5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1 ,6-dihydro-7H-

20 pyrazolo[4,3-d]pyrimidin-7-one;
{I5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-dpyrimidin-5-yl)-
6-propoxy-3-pyridinyljJamino}acetic acid;
N-{5-(1-Methyi-7-oxo-3-propyl-8,7-dihydro-1 H-pyrazolof4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyljmethanesulfonamide; ,

25 N{I5-(1 -Methyl-?—oxo-s-;:;ropyl-e,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyi]-3-oxo--alanine;
({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-dipyrimidin-5-
yl)-6-propoxy-3-pyridinyllamino}sulfonyl)acetic acid;
N{5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-djpyrimidin-5-

30 yl)-6-propoxy-3-pyridinyljatanine;



X represents 0 or NR5; to Rl represents |ower alkyl or alkyiHet, which are
opti'dﬁfal ly . substituted and/or termnated with one or nore swouldiendss

sel ected ffom lower alkyl, or NRI2R13 ; R2 represents |ower alkyl, Het or
aryl whi chY¥@8/&313 onal |y substituted and/or terninated w tRCHHR0BI43ppr e
substituents as defined i5 hereinbefore; R3 represents Cl1-C4 al kyl or
C3-C4 cycl oal kyl which are optionally substituted and/or termnated with
one or nore ORS substitutents; R4 rep‘r‘éé'ents hal o, cyano, C(O) RS,
CCONRIR', NR2R 3, NR SY(OR', SO2R 9 or aryl, wherein said aryl group is
optionally 20 substituted and/or termnated with one or nore substituents

as defined Pe(Difetiyamiit) eyl B ethyl-7-éxo-8,7-Gihydro-BHipyraialo-R(3, RLS,
R17, R5, RG6, . R19 a‘ﬁd Het are as hyerei n biefore defi ne¥j. 25 The

conpounds oflpwignidinevil-Grethaxynicatinis acidaamdneri sm Al tautoneric forns

of the conjy . f / HE i f e

I ncl uded M?’ﬁ?ﬁ%@@%@&’%ﬂ‘!ﬂﬁm :TE?f&??}"emgﬁﬁp%g#oéﬂ%?S@-h[g'%vent I on
may cont ai nagRiInGidinS-y-6-ethiody-Nanéthesy-Memethyinidotinamide. can exi st as
stereoi sonmers, i.e. as enantioners or diastereoners, as well as m xtures

t her eof .5 The i ndivi dual stereoisomers .Et20 August 2003 WO

01/ 27112PCTI 1BOO' 01430 --15- of the conpounds of fornulae IA and IB, as
wel | as any m xtures thereof, are included within the scope of the

i nventi on. Binaespeciallys prefarethgroup afepampbudds sicogprdiogvienthe rpreseathni ques
e.g. by fractio mat ogr aphy. The vari ous

| |11 sat,i h
st er eoi somel¥ 3"6\%%363&3@?%383“2%%3be a racemic or other mixture

of the comoundswerﬁg@/gm\jﬁ?pal t-echni ques e.g. fractional

crystallisation or, PLC. The desired optical isoners may be prepared by {
reacti ol of the Hopreprasents lower alkyl or alkylHet, which are optionally

substituted and/or terminated with one or more substituents selected from
lower alkyl, or NR™R" ; |
R? represents lower alkyl, Het or aryl which are optionally
substituted and/or terminated with one or more subsfituents as defined
15 hereinbefore;
R? represents Ci-Cq alkyl or C3-C4 cycloalkyl which are optionally
substituted and/or terminated with one or more OR® substitutents;
R* represents halo, cyano, C(O)R?, C(OINR'R', NR™“R",
NR'®Y(O)R", SO.R™ or aryl, wherein said aryl group is optionally
20 substituted andfor terminated with one or more substituents as defined
" herienbefore;
andwherein Y, A, Z, R, R"", RZR", R R", R’ R% R
R'™ and Het are as herein before defined.

25  The compounds of the invention may exhibit tautomerism. All tautomeric
forms of the compounds of formulae |, IA and IB, and mixtures thereof, are
included within the scope of the invention.

The compounds of the invention may contain one or more chiral centres
30 and therefore can exist as stereoisomers, i.e. as enantiomers or
diastereomers, as well as mixtures thereof.  The individual stereoisomers



optT' g2l ly active starting materials under conditions which will not cause
racem satipn or. epinmerisation. Alternatively, the desired optio@abudt Si¥er s

i 0 may bevmepmezi by resolution, either by HPLC of the racf‘(f’ﬁhﬁm)dﬂsﬂg a
suitable chiral suppoert or, where appropriate, by fractiona :

crystallisation of the diastereoisoneric salts formed by reaction of the

racemate with a suitable optically aqii.ve acid or base. Al stereoisoners

are included within the scope of the invention. 15 Al so included within

t he scope of the i nvention are radiolabelled derivatives of conpounds of
are s it ab

f I I d IB f | | st 20 The
p?(rasn(;n?el n\?ém? 85"'9&& Pcﬂ%&?!’@“lﬁP ﬁﬁ'é@ Orm?ﬁl 3 8 g’f’ﬁ@‘@@%&hﬁ{e Oft or mul ae
“(1A) and (R itiuded WMnRAR L6 bY tie rﬁ@rﬁbh“%ialsieéé%ﬁﬁéi@rﬁa wWts

and/ or solvates t%ereof wherein X represents 0 o represents H,
| ower al kysrsepamted Alsing Henve@trqnal dechnigyesieg., eraqhonchnetalbsatrqme groups

“are all ti r
o ool BRI, TS A LB W i solled P
hal o( | oger gbjsstationOdh, a OrAdSriiE, oﬂw B0y €ORSE tﬁéobbmwahdsNas QR 3 and
SO2NR 4R 5 R2 represent S _H, hal o, %no nitro, P%f C&_ R8
C( O OR9, cp@ylmtm hiiskies e Npgliosal CWS%IFS&H!%PF C.al
aryl or al t t t|tuted
o0 ey o) e optkl Rprhas ey b SrsRE R Bahdn P P RAEEL 0,
one or nor epticillyt atclive tstartingematetials amdesl conditonsnwhich wilh ndtewrseal kyl |
B o eban s S5 Ml e B B RbhmalRI2RL3
' may be prepared by resolution, either by HPLC of the racemate using a
suitable chiral support or, where appropriate, by fractional crystallisation of
the diastereocisomeric salts formed by reaction of the racemate with a
suitable optically active acid or base. All sterecisomers are inciuded within
the scope of the invention.
15
Also included within the scope of the invention are radiolabelled
derivatives of compounds of formulae |, 1A and IB which are suitable for
biological studiés. '

20 The present invention additionally provides compounds of the general
( ) formulae (IA) and (iB) or a pharmaceutically or veterinarily. acceptable
salts and/or solvates thereof, wherein
X represents O or NR®
R! represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl, which
25 latter five groups are all optionally substituted and/or terminated with one
or more substituents selected from halo, cyano, nitro, lower alkyl,
hato(toweralkyl), OR®, OC(O)R”, C(O)R®, C(O)OR®, C(O)NR™R'', NR"R™
and SO,NR"R"
R® represents H, halo, cyano, nitro, OR®, OC(O)R’, C(O)R®,
30 C(O)OR®, C(O)NR™R'', NR'R™, SO;NR'R', lower alkyl, Het, alkylHet,
' aryl or alkylaryl, which latter five groups are all optionally substituted



5 R3.represents H, lower alkyl, alkylHet or alkylaryl, which latter three
groupﬁ are all optionally subst I tuted and/or term nat ed wth BNt 260y €
substituents selected fromhalo, cyano, nitro, |ower alkyl,

hal o( | owerm(k‘}/"l/%'/lu OR6, OC(OR7, C(OR8, C(OOR9, C(O NRlOR'BCmOQIRH;Band
SO2NR14R15 R4 represents H, halo, cyano, nitro, halo(loweral kyl), ORG6,
OC(OR7, 10 C(OR6, C(OON C(ONRtOR', NR12R13, NR16Y(O R 7, SOR18,
S2R19R20, C(O) AZ, |ower al kyl, |ower--diékenyl, |ower alkynyl, Het,

al kyl Het, aryl, alkylaryl, which |atter seven groups are all optionally
substituted and/or termnated with one or nore substituents selected from

hal o, cyan Yk cEectdX(frdm 7 h O R8,
is C(O ORI, %EP@'I WQY%% ?S‘%&JN%MR%&')‘émgpresenéta;( C or %?
wher ei n one cghn&16nitvag  River $Ih§dt halefloweralipdn OR's nt s
| ower al kytene {30 V\/mch Iatter two groups
are both 2@(@Q%ﬁ§(&j~%ﬁﬁ%ﬁ% vﬁr}‘igé?g%rah}:ore substituents sel gct eg
fromhal o, cyano, nitro, |lower alkyl, halo(loweral kyl), OR6, OC(O R7,

O RS, O OR O NR1OR NR 12 R 3 d SO2NR 14 -5 R5, R7, Re,
g(g, ) R18, 5%9) and Hicéﬁgpredelpterlﬂtelowey allg@,rglgﬂh{etpfﬁlkvla()\}.éﬂh'&ﬁl@&%g“ﬁ& aﬁd R1

t i ndependent e nt H K
optionally Qﬁﬁéﬁ’ ﬁFE) QFQHE? {yt %Wﬁ@gdxmdjoﬁktoﬁﬂﬂg?é cim‘??ltel-' 828‘6@:{ {rtﬁ)lggnt s
sel ected f r§M 26 YaReod o9 halcpegenol bt lowep aliyhehalblgwpraliod)zs,

ary1 opt i ondDRS, QOHOYRL (HEIRL COWAB" S AR B NG o e SQAIBEATS,”

aryl option

A 4 S e 00K

latter two group ?ﬁ;qﬁg st ovep, al kyl (~ft20°
August 2303 cy?)qﬁ/ 2 TCOYSRY, | BOQOINR 1€NB 3NR X(@}ﬁientl F‘epresent
H or |ower al

in which HetS yI "ﬁ“‘,’,%@ﬁ{z Rnder gﬁcyﬂg’wgra NikBfiyiiower ARGy 2HEY, alfiHet, O Het
: alyi, alkylaryl, which latter seven groups are all optionally substituted
and/or terminated with one or more substituents selected from halo,
cyano, nitro, lower alkyl, halo(loweralkyl), OR’, OC(O)R’, C(O)R%,
15 C(O)OR®, C(O)NR“’R" NR™R™ and SO.NR"R"
Y represents C or S(O), wherein one of R'® and R" is not present
when Y is S(O)

A represents lower alkylene
Z represents ORS®, halo, Het or aryl, which latter two groups are both

20 optionally substituted with one or more substituents selected from halo,
cyano, nitro, lower alkyl, halo(loweralkyl), OR®, OC(O)R’, C(O)R®,
C(O)OR®, C(O)NR'™R", NR™2R™ and SO.NR"R"

RE, RS, R, R®, R%, R™®, R' and R® independently represent H or
lower alkyt

25 R'® and R independently represent H or lower alkyl, which latter
group is opfionally substituted and/or terminated with one or more
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyf),
OR®, OC(O)R’, C(O)R®, C(O)OR®, C(O)NR'R"!, NR*R" and SO.NR"R"™
or Het or aryl optionally substituted with one or more of said laiter eleven

3 groups or one of R'® and R may be lower alkoxy, amino or Het, which
latter two groups are both optionally substituted with lower alkyl



sub‘é*'%tut ed with |lower alkyl R14 and R15 i ndependently represent H or | ower
al kyl "or R§4 and R 5, 5 together with the nitrogen atomto Weghgldigyozare
bound, forwoaizitakerocyclic ring R 6 and R17 independently E'F’/iﬁﬁ)ﬁmso"' or

| ower al kyl or one of A°6 and RL7 nay be Het or aryl, whic atter two
groups are both optionally substituted with |ower alkyl 10 Het represents
an optionally substituted four to tvveli/ﬁhmenbered het erocyclic group,

whi ch may be aromatic or non-aronmati-C, lich may contain one or nore
doubl e bonds, which may be nono- or bi-cyclic and which contains one or
nor e het eroat ons_sel ec}:ﬁg fromN, S and 0 15 Pr e&ar ation According,to a
further aspect dR“tang RiVindependently ceprespnbldi alclower @aligd orong of Rihe

.-preparati on o1 ound t he inventi k] t,ed. The

fol |l ow ngg&f o'fé;s E’?e&@ﬁ'&%‘??'éﬁ%i Y qa@bﬁéteHtr@ﬁééaﬂgﬁg?}?%g%@’gdur es C
whi ch rray"imbaﬁm@wimnoﬁ@ﬁan(y]o obtain the-conpounds of the invention: 1.
~~Conmpounds of fornylae |, |A and |B may be prepa[ed bgilsﬁ 45 Of

ycligatio
cor r espondi ng cdﬂpéﬂ%@‘sdﬂdﬂé?m@b’ neipresard Hgglowes, SRt ag R0 w
01/ 27112 t 8 vna 2 PCT/ 1%%; I W'nR,
R2, R3, §R4§gﬂ%m§?a%gha§%éﬁ?§§%nprg{e@%gl ‘&ﬁ%r C rrg%ljt?n@guo "formulae I, IA
and 113. Thieleroggtlicsig on nmay be acconpl i shed under basic, neutral or
acidic conditi usj gy known t hods for rim done ring for 1@n.
Preferably, t he%aquét iGHGP?NE%‘P‘&%F%&S%‘FF@%P@Q@’P& %(ﬂgtqu?ngp i ng an
and R' may be Het or aryl, which latter two groups are both optionally
( ) substituted with lower alkyl
10 Het represents an optionally substituted four to twelve membered
heterocyclic group, which may be aromatic or non-aromatic, which may
contain one or more double bonds, which may be mono- or bi-cyclic and

which contains one or more hetercatoms selected from N, S and O

15 Preparation

According to a further aspect of the invention there is provided processes
for the preparation of compounds of the invention, as illustrated below.

.. 20 The following processes are illustrative of the general synthetic procedures
(._. ' which may be adopted in order to obtain the compounds of the invention:

1. Compounds of formulae I, IA and IB may be prepared by cyclisation
of corresponding compounds of formulae i, A and UIB, respectively:

0
R:x 'c';zN N ,NR1
N N
“ | R?
LY



alkali metal salt of an al cohol or amine, such as sodi um ethoxide, to

pot agdi um ter- butoxi de, cesium carbonate or potassium 20 August 2003
bis(tri net%m I-)/ %am de, in the presence of a suitable alcoholiC solvent,
such as et 2T4%r exanple at reflux tenperature (or, if peCT/EBOOH4OIN A
seal ed vessel, at greater than reflux tenperature). The skilled person wll
appreci ate that, when X represents 0 and an al cohol is selected as 1s

sol vent, an‘appropriate al cohol of fornil& R3CH, or a sterically hindered
al cohol, e.g. 3-nmethyl pentan-3-ol, may be used if it is intended to
mtigate al koxi de exchange at the 2-position of the pyridin-3-yl.

Conpounds of fornulae It, I1A and |I1B may be prepared by reaction of 20
correspondi ng conpounds of formulae Il I, I11TAand I'l1B, respectively: 20
August 2003 WO 01/27112 --19- 111 0O ILI A H2N PCT/ 1B00/ 01430 wherein Rl

and R2 aré;as defined previously for conpounds of fornulae |
116, with & conpound of fornula I} or_q@a carboxylic acid derj
thereof: 1V wherein g8, R4 Hy as defi neﬂ{"prewU
of formula 11, I1A anﬁ(lll%lo coupllng re g(uonorray
conventi onal am de bondj form ng

skilled in the art. Fg
of a conpound of for
[11TA or 1118 in-the
triethylamne or

5s IIA and

ative

for conpounds
M@hleved by

+®'t hose

derivative
mula 11,
such as

A s
wherein R!, R, R®, R* and X are as defined previously for compounds of
formulae |, 1A and IB.

This cyclisation may be accomplished under basic, neutral or acidic
conditions using known methods for pyrimidone ring formation.
Preferably, the cyclisation is performed under basic conditions using an
alkali metal salt of an alcohol or amine, such as sodium ethoxide,

10  potassium tert-butoxide, cesium carbonate or  potassium
bis(timethylsilyl)amide, in the presence of a suitable alcoholic solvent,
such as ethanol, for example at refiux temperature (or, if performed in a
sealed vessel, at greater than reflux temperature). The skilled person will
appreciate that, when X represents O and an alcohol is selected as

15  solvent, an appropriate alcohol of formula R°0OH, or a sterically hindered
alcohol, e.g. 3-methyl pentan-3-ol, may be used if it is intended to mitigate
alkoxide exchange at the 2-position of the pyridin-3-yl.

Compounds of formulae i, IA and IIB may be prepared by reaction of
20 corresponding compounds of formuiae il HIA and IliB, respectively:



V[)@g(Z?llZ -- 20 - 20 August 2003 PCTIIBOO 01430 pyridine, optionally in
the presenge of a suitabl e catalyst, such as 4- dinethyl am nopyugdtpees in a
sui t abl e @ ygiisuch as di chl oronmethane or i THF, at a t empRiAkhd/Sia9f about
OC to roomtenperature. s A variety of other am no acid coupling

met hodol ogi es may be used to couple the conmpounds of fornulae I, IilA or
111B with the conpound of formula IV, qf0r exanple, the acid of formula IV
or a suitable salt thereof (e.g. sodiumsalt) may be activated with an
appropriate activating reagent, e.g. a carbodiimde, such as

1, 3-di cycl ohexyl carbodiimde or 1-(3 10

di met hyl ami nopropyl ) - 3- et hyl car bodi i®i de hydrochl oride, optionally in. the
.-presence of 1-hydroxybenzotriazole hjjdrate and/or a catalyst such as 4-

di net hyl agi nopyri dine; a halotri n bni um salt such as brono-
tris(pyrratidinyl)phosphoni um hexaf!l uo phate; a suitable pyridinium
-+salt such as 2-chloro-1-nethyl pyridi | ori de; or another suitable 15

coupling agent such as Q (7-azaben¥#t nazg -i-yl)-N N At, N-tetranet hyl -
uroni um hexaf | uorophosphate (HATU). Eitheg2type of coupling reaction may
be conducted in a suitable solvent such as dichl oronet hane, .
t et rahydr of uran or NN-dinethyIfornanidﬁ optionally in the presence of a
tertiary am ne such as N—nethylnorpholihe or N-ethyl diisopropylam ne (for
20 exanpl e when either the conpound of fornula IIl, liiA or 1118, or the
activating agent is presented in the form of acid addition salt), at
from about OC to abouﬂ3roon1t¢nperature. Prefigrably, fromabout 1 to 2
nol ecul ar equi val ents o thelﬁctivating reage and froml to 3 nol ecul ar
equival ents of any HeNTI 4 ne present b | oyed. 25
Al'ternatively, the carboxy|icyacid function of mep--Regracti vat ed usi ng an
excess of a reagent such , Ar - car bonyl di i m in an appropriate .
solvent, e.g. ethyl ddd¥ate, di chl or omet hand? but Q-Z-one, at from about
R’ R

HIA B

wherein R' and R? are as defined previously for compounds of formulae I,
5 llA and IIB, with a compound of formula IV or a carboxylic acid derivative

thereof:
R3
~X O
N™ I OH
¢ x
| L
v
wherein R®, R* and X are as defined previously for compounds of formula
I, 1A and B,

10
This coupling reaction may be achieved by conventional amide bond
forming techniques which are well known to those skilled in the art. For
example, an acyl halide (e.g. chioride) derivative of a compound of formula
IV may be reacted with a compound of formula HI, lIA or HIB in the
15 presence of an excess of a tertiary amine, such as triethylamine or



B U

room,tenperature to about 80C, followed by reaction of the internediate 30

i mdasglide with either a conpound of the formula 111, I1l1A @baubdd26ds from
about 20C t® about 90C. ,t 20 August 2003 WO 01/27112 -- 21 --

PCT/ | BOO/ 41WQOL2A11Z furt her var | ation, a conpound of fornul arCr/mBéensil3,
as defined " previously, nmay be forned I n a one-pot procedure by coupling a

conpound of forrmula I1l, IIHAor I1IBwth the acyl chloride derivative of
5 formula IV and by cyclising the resw3mnt internedi ate conpound of
formula I'l, HA or fIB, using the nethods as descri bed previously. The one-

pot procedure may further involve an in situ coupling and cyclisation
reaction to forma ¢

A di
react i on 10 gy, GABRR I Ind iBtbRedor, 8, Sty SAENEE 2Blth B &dne
to and cycl idiietilamifspyrigihe "iﬁoérs‘iilitaﬁlet @oméﬁtf gnéw@spai@hw‘ramméné lxe

present inyention, a conp ound of formula 1, or I B, as defined
previ ous! y, g, @ieatemﬁe@tur@@tabmxt&)c tOp'ﬂ@Ubtﬁiﬂléefé%Uf&efl ned hereinbefore
by coupling a conpound of formula Ill, 15 II1A or I1IB with an acid

- derivative of forrmula IV and by cycli si ng the resultant internediate
-conpound sof Aoraﬁiet}aoibthét Aminol 46id couplingt nethoddlbgids amydbecusdakdo

st er of  Yerrumle e campqurriscol lamaiae Tcl B¢ 1iBoyih dhe ' SrtRewnd & o
compound of RAGK f%m&%{pﬁ;ﬁ% 4541 thimaR Y 8P 4 éa.@ﬁ:e%auqnemound of

general formu 20 August 2003
(e.g. sodium salt) may be actlvated wuth an appropnate actlvatmg reagent,

e.g. a carbodiimide, such as 1,3-dicyclohexylcarbodiimide or 1-(3- .
10  dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride . optionally in. the “
presence of 1-hydroxybenzotriazole hydrate and/or a catalyst such as 4-
dimethylaminopyridine; a halotrisaminophosphonium salt such as bromo-
tris(pyrrolidinyl)phosphonium hexafluorophosphate; a suitable pyridinium
salt such as 2-chloro-1-methyl pyridinium chioride; or another suitable
15 coupling agent such as O-(7-azabenzotriazol-1-yl)-N,N,N ,N-tetramethyl-
uronium hexafluorophosphate (HATU). FEither type of coupling reaction
may be conducted in a suitable solvent such as dichioromethane,
tetrahydrofuran or N,N—diméthylfonnamide, optionally in the presence of a
tertiary amine such as N-methylmorpholine or N-ethyldiisopropylamine (for
20 example when either the compound of formuia lll, lIA or B, or the
activating agent is presented in the form of an acid addition salt), at from
about 0°C to about room temperature. Preferably, from about 1 to 2
molecular equivalents of the activating reagent and from 1 to 3 molecular
equivalents of any tertiary amine present may be employed.

Altematively, the carboxylic acid function of IV may be activated using an
excess of a reagent such as N,N-carbonyldiimidazole in an appropriate
solvent, e.g. ethyl acetate, dichloromethane or butan-2-one, at from about
room temperature to about 80°C, followed by reaction of the intermediate

30  imidazolide with either a compound of the formula I, IHA or B at from
about 20°C to about 90°C.



PCTHQQOO’ 01430 XXXI or wherein IV is fornmed directly froma conpound of
general fagmula_(XXXII) wherein R is C to C6 alkyl, preferghlyudiesdry! or
et hyl and wbeigtfiz5 Ris a hal ogen, selected fromd, Br a {‘HB(}W& 4‘,,’ios
preferably I. These preferred processes according to the présent invention
are exemplified herein in Preparations 37, 56, 57, 58, 59, 61 and Exanple
129 herein. It 1is to be understood that the direct formation of IV from
(XXXI'1) is the nost preferred route. “C0 in the above preferred processes
preferred conmpounds of formulae (1V), (XXX), (XXXI) and (XXXII) are used
wherein R3 is |lower alkyl, preferably C2 to C4, Xis 0, Ris a hal ogen,
preferably Br or I, RFis a protecting group for an acid and is preferably

"B ef or abi 1 et (YRS RRARS ACpotneRn 8P riin £ 18, o s AR L7, UCY)

be prepar égrévioudly kKhayi B8 fdmtsd IS RONsherpot qovpoedare Ay feouplinge axXi | |,
S XXITTA or I11B,  respectivel ¥I as defined herei na%ltge_r, for exa e under
condi ti onsCaumeund of formuta iljlp HIA cor HtE; with e, acy! oblegde pdenivativey 9f1 430

t hose dgscgl hRy ei hafd erBaih8SRECT e; afd Grdpgunds of

f or mul a% 1?6W%n§’ stﬂ@g C;Yrcg%légsag.regiﬂt%gnf)@én g&%?é %’r@rﬁ?ae 1, 1A and

| B, in whi éwnitianik pinesehiBsusifg lOMEhORS asateschbed pueviousiyr dhesonf i ned
previously for conpounds of formylae I, 1A and |B be, prepar.ed by
Peacti on oPOLGNPRSARarTY fuhRo nidve e drns soupiiig, s SRR ol o ro
repr esent s (A QoHtd Rirmta GBI iof fBfhalalEAVeY iBe FrBfirably) pytitiinea
compound of formula HNRIORLI1I, in which R10 and R 1 are_as_previously

def i Fed f omayseverassan acihscavenger and as the solvent for the in-situ coupling

10 and cyclisation reaction.

According to preferred processes of the present invention, a compound of
formula I, 1A or iB, as defined previously, may be formed in a one-pot
procedure as defined hereinbefore by coupling a compound of formula i,
15 1A or 1B with an acid derivative of formula IV and by cyclising the
resultant intermediate compound of formula I, HA or IIB, using the
methods as described previously wherein the acid derivative of formula IV
is formed from an ester of general formula (XXX) which itself is prepared
either from a compound of general formula (XXXI) which is obtained from
20 acompound of general formula (XXXXII):



io iy IA and IB. This reaction may be acconplished using anal ogous anide
bond #orni ng techniques to those previously described for COARALRHSodaf
formulae U1 A and |1B. 15 Conpounds of fornulae 1, A and IB, 1 n which
R2 represeM@0IGMIIR, nmy be prepared by cyclisation of corPEHRMBIE4
conmpounds of formulae VI, VIA and VIB, respectively: VI 20 WO 01/27112 __
24 N ~Y -N' -[ NVIAVIB wherein R, R3, R4 and X are as defined
previously for compounds of fornulae-122I-A and 1B, and RWK represents an
optionally substituted | ower alkyl group, as defined hereinbefore,

foll owed by renoval of the alkyl group RW (if required) by hydrolysis
and/or (if required) exchange with @ further optionally substituted al kyl
group. Typically, the cyclisation React i oA i s acconpl i shed usi ng anal ogous
met hods to those previously describef forjjconpounds of fornulae 11, I1A io
and 1113. -Gonpounds of fornulae VI, A ahd VIB may be prepared by reaction
of correspondi ng conpounds of forl\ VI | ,OQ’I TA and VII B, respectively:
15 20 August 2003 PCT/ EBOO 01430 O .. 4 OFI M VI1 20 August 2003

X

or wherein IV is formed directly from a compound of general formula
(XXXH) wherein R” is C; to Cs alkyl, preferably methyl or ethyl and wherein
5 R9isa halogen, selected from Cl, Br and [, and is preferably I. These
preferred processes according to the present invention are exemplified
herein in Preparations 37, 56, 57, 58, 59, 61 and Example 129 herein. It
is to be understood that the direct formation of IV from (XXX1i) is the most
preferred route.
10
in the above preferred processes preferred compounds of formulae (IV),
(XXX), (XXX1) and (XXXII) are used wherein R® is lower alkyl, preferably
C2 1o C4, X is O, R® is a halogen, preferably Br or |, R” is a protecting
group for an acid and is preferably a lower alkyl group such as methyl or
15 ethyl or t-butyl, and R* is acyl, preferably acetyl.

Compounds of formulae i, llA and {IB may alternatively be prepared by
alkylation of corresponding compounds of formulae XXIil, XXHIA or XXUIB,
respectively, as defined hereinafter, for example under conditions such as



WO 03/ 27112 -- 25 - VITA VIIB PCTI LB00101430 wherein R and RW are as
defined prgviously for conpounds of formulae VI, VIA and VI Bg atddhodoa
conpound oyxofgepmiba |V as defined hereinbefore. The reacti 0P80
acconpl i shed usi ng anal ogous am de coupling 5 conditions to those descri bed
previously in relation to conpounds of fornmulae 11, Il A and 1113.
Compounds of fornulae 1, I A and 18, which R4 is, for exanple, |ower

al koxycar bonyl (such as nethoxycarbong? | ower aIkynyI-(such as lo
acetylenyl), lower acyl (such as acetyl), Het or aryl, which latter four
groups are optionally substituted, may be prepared by reaction of

corres pondthq;;ec@eammdsheréldaﬁemn easpect bf the prepasationvof cempossgsafi vel y: 0
M ~al Lb 2 - VI VA V | B 20 August 2003 PCTI 1 BOO/ 01430

wher ei n L—.-,;\_%m&’?% #rfﬂ" gﬁ?e@'&&ﬂ S92 hal 0, preferably bromo or iodo, and
R, R2, R3:and X are as previously defined for conpounds of fornulae 1, 1A
--and IB with a conpound cont ai ni ng a '%Ooup R4a V\/m ch is gapable of s

exchangi ng2f or Compuwndsaof biormalas lal which hRastepresents
th & t h
ncetyl )5 HCRORIRT i B M 5 B 3%?553&%3%9 %’JPS'E%'%[’”C?EQ PPt e ey,

or, alterfRivulgeN, R4aﬁﬂyIBQ€mayg1ie)Lmeprtd by raction efnborrespm@nga
taut orer Oz;t))mpounds of formulae 1, 1A and 1B, in which R? represents C(O)OH (or a

carboxylic acid derivative thereof) with a compound of formula HNR"R",
C in which R'® and R"" are as previously defined for compounds of formulae

“ 10 |, IA andIB.

This reaction may be accomplished using analogous amide bond forming
techniques to those previously described for compounds of formulae I, lfA
and lIB.

15
Compounds of formulae i, 1A and IB, in which R? represents C(O)ORQ,
may be prepared by cyclisation of corresponding compounds of formulae
VI, VIA and VIB, respectively: |

. O
¢ wl o
XR3 O
Ch
NT N
l H alk
- OF°
R4
Vi

20



anyfof the latter five groups. Conventional coupling chenistry, io
carbodyl ation chenmistry or hal ogen nmetal exchange may be usegoisugldibsos
reaction. kh addition to the process conditions described in the processes
her ei naf t eWO8U2H&b| e coupling conditions include: (a) so-cardwBiOwUsIki "
conditions (e.g. 1.2 eq. of boronic acid, 2 eq. of K2C03 and 0.1 eq. of
Pd(PPh3) 4, refluxing in an approximately 4:1 15 mi xture of di oxane: water,
or 2.5 to 3 eq. of CsF, 0.05 to 0.1 egoqof Pd2(dba)3 and 0.01 to 0.04 eq
of P(o-tol)3, refluxing in DVE); (b) so-called "Stille" conditions (e.g.
1.5 eq. of stannane, 10 eq. of UCI, 0.15 eq.,. of Cul, and 0.1 eq. of
Pd(PPh3)4, reflu)dng in gioxane, or 5 eq. of stannane, 3.6 eq. of Et3N,
Pd2(dba) and P(o-t?_LEIS, ef | ﬁcn ng in 20 MeCN); (c) so-galled "Heck"

&

conditions (e.g. 2 f a gource of an acyl ani
butyl vinyk et hg Nf Et3N and catal ygp8 @mou
P(o-tol )3, *in M enNroom tenperaturg andjrefljux); NoRti 20

August 2003 WA * - PCT/1B00/ 01430 $Q- " Sonogashira"
condi tions (f X
1.5 to 5.-eq. @f gJterm nal REK3) 2C1 2 /

as des S 19H) 8,\ 627, such as
Cul, in Et3N ang”MeCN at I@tween roomtenperafire and 600). 5 (e)
Ni - cat al ysed copgersion of an aryliodide to ani®-1inked isothiourea
derivative whicnh' can be further transformed to'a sul phoxide or a suiphone.
Such conditions are described, for exanple, in Chem st Letters, 1998,
pl1979. io Suitable car bWrﬁ/I ation conditions include re&éi on of a conpound

f formula Vi1l Vil VILIB in which L t§ halo with |
appr opr 1 at owhgsehlu Fc B'aR0d X re: 8 delinge RGN ot BmAindeCSt onbi fed

with 1,2-  formulae I, 1A and B, and R** represents an optionally substituted lower

alkyl group, as defined hereinbefore, followed by removal of the alkyl
5 group R* (if required) by hydrolysis and/or (if required) exchange with a
further optionally substituted alkyl group.

Typically, the cyclisation reaction is accomplished using analogous
methods to those previously described for compounds of formulae i, HA

10 andliB.

Compounds of formuiae Vi, VIA and VIB may be prepared by reaction of
comesponding compounds of formutae VI, VHA and VIIB, respectively:

15 Vi



-=and VII1B, using net

bi s‘f-ﬂi phenyl phosphi no) propane (DPPP)) under an at nosphere of carbon
nonoxi de (g£.9. at a pressure of around 482.6 kPa (70 psi)) i BotangustSoos
presence &foefrzaxsess of a |l ower al kyl al cohol (e.g. net hanﬁl:,} gycess
of atertiary am ne base -(e.g. Et3N), and optionally in the presence of a
suitabl e solvent (e.g. dinethylsulfoxide). Goup R" may be a group R4, as
defined in formulae 1, IA and 113. 20 ternatively, R'a nmay be converted
to a group R4 or to another group R4A™UuSTfig conventional chem cal
t echni ques. Exanpl es of such conversions of groups R4$ to R4 and
interconversions of groups R4 are given in the Exanples set out
hereinafter. 25 Conp pf formula VIII, VIIITA an@ VIIIB may be prepared
~from corresporid nds of formulae X XB, respectively: WO
01/ 27112 -28- NH2 XB 20 August 2003 PCT/ | BO 30 wherein R, R2,
R3 and X are as previ ‘Ndefi ned for conpounds of |5 fygeglae Vill, VIIIA
s/known to those skilled in t for converting
an amno group tdHa¥W L ghkoup, in which L is as gidious\y defined for '
conpounds of fornulae VI A and VIIIB. L may be O\ﬁmrei n Hal is
i odo, brono or chioro. r exanpl e, compounds of for ae 1, VIII A and
VIIIBin which L is iodo may be prepared by io reacting a correspondi ng
conmpound of forrmula X, XA or XB with about a 4 to 5-fold excess of butyl
nitrite in diiodonmethane. Conmpounds of fornulae X, XA and XB may be
prepared by cyclisat MWA of correspondi ng conpounds VWBIB f or nul ae XI, Xl A and
XI B, respectively: , VO 014_&7112

(\ _ wherein R' and R™" are as defined previously for compounds of formulae

VI, VIA and VIB, with a compound of formula IV as defined hereinbefore.

The reaction may be accomplished using analogous amide coupling
5 conditions to those described previously in relation to compounds of
formulae H, IIA and 1IB.

Compounds of formulae 1, 1A and 1B, in whfch R* is, for example, lower
alkoxycarbonyl (such as methoxycarbonyl), lower alkynyl (such as
10 acetylenyl), lower acyl (such as acetyl), Het or aryl, which latter four
groups are optionally substituted, may be prepared by reaction of
corresponding compounds of formulae VIll, VItIA and VIIB, respectively.

. O
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&
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-29:% NH2 XI NH2 20 August 2003 PCTI LBOO/ 01436 NH2 XIA XIB wherein Rl, R2,
R3 ard X are as previously defined for conpounds of 5 formul @@Aﬁgug}(ﬁg@nd
XB. This cytlisation may be carried out using simlar techniques to those
descri bed WO Y2t ore for the preparation of conpounds of PCAYIRO@E3 |
I[1A and 1B, but it is preferably base nedi ated. Conpounds of fornulae X
XI'A and XIB nay be prepared by the reduction of correspondi ng conpounds of
formulae XI1, XIlA-and XIIB, io0 respebi-vely: 20 August 2003 WO 01/ 27112

--30 NO2 xIl PCTIIBOE 01430 O 0 ,OR I H2ZN XR3 ONN N - \Y -'N 't hi
/
x HN ~. x HN
NZ Y NZ SN
VIIA VIIB

wherein L is a leaving group, such as halo, preferably bromo or iodo, and

R', R%, R® and X are as previously defined for compounds of formulae -I! 1A

and 1B, with a compound containing a group R* which is capable 6f

5 éxchanging for L. R* may be lower alkoxycarbonyl (such as
methoxycarbonyl), lower alkynyl (such as acetylenyl), lower acyt (such as
acetyl), Het, aryl (which latter four groups are optionally substituted), or,
alternatively, R* may be a group that is equivalent to (e.g. a tautomer of)
any of the latter five groups. Conventional coupling chemistry,

10 carbonylation chemistry or halogen metal exchange may be used in this
reaction. In addition to the process conditions described in the processes
hereinafter, suitable coupling conditions include:

(a) so-called “Suzuki” conditions (e.g. 1.2 eq. of boronic acid, 2 eq. of
K2COs and 0.1 eq. of Pd(PPhs)s, refluxing in an approximately 4:1

15 mixture of dioxane:water, or 2.5 to 3 eq. of CsF, 0.05 to 0.1 eq. of
Pds{dba); and 0.01 to 0.04 eq of P{o-tol)s, refluxing in DME);

(b) so-called “Stille” conditions (e.g. 1.5 eq. of stannane, 10 eq. of LiCl,
0.15 ed...of Cul, aﬁd 0.1 eq. of Pd(PPha)s, refluxing in dioxane, or 5
eq. of stannane, 3.6 eq. of EtaN, Pd,(dba) and P(o-tol)s, refluxing in

20 MeCNY; '

(c) so-called “Heck” conditions (e.g. 2 eq. of a source of an acyl anion
equivalent (such as butyl vinyl ether), 1.7 eq. of Et:N and catalytic
amounts of Pd(OAc); and P(o-tof)s, in MeCN at between room
temperature and reflux); or



NOR XITAXIIB wherein R, R2, R3 and X are as defined previously for
conpounds @f 5 formulae XI, XIA and XIB, by conventional techpixgygsgoduch:

as cat al yt{ﬂ}god&yﬁﬁogenat ion. Typically, the hydrogenation %@ﬁgﬁ‘g eved
using a Raney@nickel catalyst in a suitable solvent such as at a

hydrogen pressure of about 150 kPa to 500 kPa, especially 345 kPa, at from
about 40C to about 50C. 10 Conpounds formulae XII, XI1TA and Xl I B may be
prepared by reaction of correspondi'ﬁ& conmpounds of formulae 111, II1A and
I11B as defined hereinbefore, with a conpound of forrmula XIl1: 20 August
2003 WO 01/27112 -31 PCTI1B00/ 01430 wherein R3 and X are as previously
defined fo(dcospaalied tSolcyashire® cofiditiond |(forapramiples.asTidescebedi ith nmay be

“escri bed. T or CORPRNGIORE. Bo7B RS 15 1 AGanb tpanalaliyiR et oY
correspond ng. Ak in aos: B B PR Cg f N A e el y:
NO2 10 XITTA XbehZe$Orddm 2@mperatare and6i€). 2003
5 (e) Ni-catalysed conversion of an aryliodide to an S-linked isothiourea
derivative which can be further transformed to a sulphoxide or a
sulphone. Such conditions are described, for example, in Chemistry

Letters, 1998, p1979.

10 Suitable carbonylation conditions include reaction of a compound _of
formula VIII, VIIIA or VIIIB in which L represents halo with an appropriate
palladium catalyst system (e.g. palladium(ll) acetate combined with 1,2-
bis(diphenylphosphino)propane (DPPP)) under an atmosphere of carbon
monoxide (e.g. at a pressure of around 4826 kPa (70 psi)) in the

15 presence of an excess of a lower alkyl alcoho! (e.g. methanol), an excess
of a tertiary amine base (e.g. Et;N), and optionally in the presence of a
suitable solvent (e.g. dimethylsulfoxide).

Group R* may be a group R?, as defined in formulae [, IA and IB.
_ 20 Alternatively, R* may be converted to a group R* or to another group R*
using conventional chemical techniques. Examples of such: conversions
of groups R* to R* and interconversions of groups R* are given in the
Examples set out hereinafter. |

25 Compounds “of formula. Vill, VIHIA and VHIB may be prepared from
corresponding compounds of formulae X, XA and XB, respectively:



PCTAL BOO 01430 wherein R, R2, R3 and X are as previously defined for
conﬁbﬁnds of formulae X, XA and XB. This reduction may be peofsaguisedogsnder
a variety %f reaction conditions; for exanple by catal ytic hydrogenation
(for exanpMEOOLUZIIRY: 10% Pd/ C in an al cohol, such as et hanol PCHIBO8O1439i 5
(415 kPa) H2 pressure and roomtenperature; or Raney nickel in a suitable
sol vent such as ethanol at a hydrogen pressure of about 150 kPa to 500
kPa, especially 345 kPa, and at from abggit- 40C to about 50C) or by
transition netal catalysed reduction (e.g. at around roomtenperature in
the presence of iron powder (e.g. 7 eq.) in acetic acid, or Tid3 (e.g. 10
9 eq.) in acetic acid). Conmpounds of forgqulae XlII, XIIIA and X I]|B may be
prepared by reaction of a compound of fgrrmula XIJIC N XIIIC is or
preferably, a carboxylic acid &di ti on t tigefRof (e.g. an acetate or a
formate), -wherein X and R3 are aX pr EHN i ned for conpounds of
formulae XFl1, XII1A and XII1B, a correspondi ng conpound
of formula I'll, I11A or fornmul g=1l { ned hereinbefore; or 20 (b)
a correspondi ng conpound of fofmul g|XVi1, XVIIARbdbr formula XVIIB, as
defined hereinafter, in both ca nder conditions such as those descri bed
herein. Such reactions nay be carried out, for exanple, using 1.0 to 1.1
equi val ents of the am dine conpdNMg of fornula XII1IC for exanple by
refluxing in 3- 25 methyl -3-pentanol (e.g. for about 2.5 to 3 hours). 1 20
August 2003 WD 01/27112 -- 33 - PCTILED0/ 01430 Conpounds of forrmula X I11C
may be prepared fromthe correspondi ng :

R® R
X HN | N\N | ’N‘N—n‘
J ~ 4 ~
NN 2 g
S
NH,
XA

wherein R', R%, R® and X are as previously defined for compounds of

s formulae VIYi, VIIIA and VIIIB, using methods known to those skilled in the
art for converting an amino group to an L group, in which L is as previously
defined for compounds of formulae VIII, VIHA and VIIB. L may be Hal,
wherein Hal is iodo, bromo or chioro. For example, compounds of
formulae VIII, VIIIA and VIIB in which L is iodo may be prepared by

10 reacting a corresponding compound of formula X, XA or XB with about a 4
to 5-fold excess of butyl nitrite in diiodomethane.

Compounds of formulae X, XA and XB may be prepared by cyclisation of
corresponding compounds of formulae X, XIA and XIB, respectively:



cyartiyrl di ne under conditions well known to those skilled in-the art.
Conmpounds $f fornmulae XII1, XI11A and XI1IB in which R2 repr esengsst baoger 5
al kyl (V\hmoommt group is branched and unsaturated at thepEgidapgihom
that is attached to the rest of the nolecule), |ower al koxycarbonyl,

NR12R 3, cyano, aryl or Het (which Het group is either aromatic or is
unsaturated at the carbon atomt hat s%gattached to the rest of the

nol ecul e) may alternatively be prepared from correspondi ng conpounds o of
formulae XI1ID or XIIIE respectively: RLfTN3 3 HNXRHN1 XR NX® X I1ID
NI I I N--RHal XIIIE Hal wherein Hal represents d, Br or |, preferably
| and especially Br, and Rl, R3 and X as previously defined for
<conpounds of fornulae All, XIIIA agq | B, for exanpl e as descri bed

herei nafter for preparation of 2 Rormulae 1, 1A and IB (see
process 6 *below). In addition conditions described in
“‘process 6 bel ow, suitable coupli S include: (a) so-called
"Suzuki" -conditions (e.g. 1. of roniq acid, 2 eq. of K2CO3 and 0.1
-eq. of Pd(PPh3)4, refluxing i pprdxi mat kg 4:1 20 mixture of

di oxane:water, or 2.5 to 3 eq. CsF, 0.05 to 0.1 eq. of

NH,
Xt
HN I\{R
XR3 O \
S pl l ¢ N
l\1 / R2
NH, NH,
XIA XiB

wherein R', R%, R® and X are as previously defined for compounds of
5 formulae X, XA and XB. This cyclisation may be carried out using similar
. techniques to those described hereinbefore for the preparation of
( ’ compounds of formulae Il, lIA and {IB, but it is preferably base mediated.
Compounds of formulae XI, XIA and XIB may be prepared by the
reduction of corresponding compounds of formulae Xil, XllA and XIIB,
10 respectively:



Pd223:§i a)3 and 0.01 to 0.04 eq of P(o-tol)3, refluxing in DVE); (b)

So-C
0. 15 eq

of st annan

MeCN) ;

wStille conditions (e.g. 1.5 eq. of stannane, 10 egoAfustbéds,
d 0.1 eq. of Pd(PPh3)4, refl uxing in dioxane

&V@L%“iﬁ. of Et3N, Pd2(dba) and P(o-tol)3, ref|ux‘f¢:Td“¥°H["!§8

WO 01/27112 34 20 August 2003 PCT/1B00/01430 (c) so-called

"“Heck" conditions (e.g. 2 eq. of a sou Be of an acyl anion equival ent
(such as butyl vinyl ether), 1.7 eq. OF“Ef 3N and catal ytic anounts of

Pd(QAc)2 and P(o-tol)3, in MeCN at between room tenperature and refl ux);

or s (d) so-called "Sonogashira"” conditions (for exanple as described in

Synt hesi s 1980, 8, 627, such as 1.5 to 5©q. of a termnal alkyne and

0.024 to 0.03 eq. of Pd(PPh3)2C12 /
tenperature and 60C). to Suitable
of . a conpound of formula X II
catal yst system (e.g. palladiu
1, 2- bi s(di phenyl phosphi no) - pr
monoxi de (e.g. at a pressure off ar
of an excess of a |ower alkyl
tertiary am ne base (e.g. Et3N)
suitabl e solvent (e.g. dinethyl
XI'llE may be prepared by hal ogen

onbi ned with

and optionally in the presence of a

formulae XIIIF and XI11G respectively: ¥ Rl NO2

i0

xn3 XFI3 ‘N

XHA XHB

wherein R', R2, R® and X are as defined previously for compounds of
formutae Xi, XIA and XIB, by conventional techniques, such as catalytic
hydrogenation. Typically, the hydrogenation may be achieved using a
Raney® nickel catalyst in a suitable solvent such as ethanol at a hydrogen
pressure of about 150 kPa to 500 kPa, especially 345 kPa, at from about
40°C to about 50°C.

Compounds of formulaé Xil, X!iA and XIIB may be prepared by reaction of
corresponding compounds of formulae i, HIA and WlIB as defined
hereinbefore, with a compound of formula XIi:

n Et3N and McGN at between room
a 'N)rnbondi tions include reaction
f n appropriate palladium

DPIP) ) upder an atnosphere of carbon
und th82. 6H@a (70 psi)) in the presence
cohol (e.g. nethanol), an excess of a -

f oxi de). Conpounds of formula Xl I1I1D and
dn 20 of correspondi ng conpounds of



X 1T X 11G wherein Rl, R3 and X are as hereinbefore defined, under
conditiongiknown to those_skilled in the art (e.g., for bromnmggm@ﬂumat
bet ween r g@gy erature and reflux in the presence of ac

solvent, 1.5 %%ﬁﬂZ)S 2.0 eq. of bromne and e.g. 1.5 to 2. oeﬁdﬁ‘]’w"g“aﬁl um
acet at e) WO (c)1/27112 20 August 2003 PCTI I BOO 01430 -35- Conpounds of
formulae All, X111 A and Xl I1B may be epared by coupling corresponding
conpounds of  formulae XVII1, XVIIA and I B, respectively: 5 XVIl N\ F
\NRL RL R70 NXVI A XVIIB wherein RL and R2 are as previously defined
for conpounds of fornmulae XVI, XV1A and XVIB and R' represents a | ower
(e.g. Cl1 alkyl) group, is with @&%onpound of -fornula X IIC. 5. Conpounds
-of formulae 1, 1A and IB in which esents | ower alkyl, Het, aryl,
al kyi Het r al kylaryl (which latter)fivglgroups are all optionally

--al kyl ation of correspondi ng conpdundsjjof formulae XXI1 A or XX IB,
i will appreciate are different
tautomeric fornms of the sanme conpoupd): 20 August 2003

Xl

wherein R® and X are as previously defined for compounds of formulae

X, XlA and XilB. The reaction may be achieved using analogous amide

- bond forming techniques to those previously described for compounds of
5 formulae I, 1A and IIB, ' :

Compounds of formulae X, XA and XB may alternatively be prepared by
reduction of corresponding compounds of formulae Xill, XIlIA and XHIB,

C NO,

respectively:

10 Xt
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WO 41/27112 - 36- XXII A PCT/1B00101430 XXl I B wherein R2, R3, R4 and X are
as pr@/l ously defined for conpounds of fornulae 1, IA and | Bo Auglist 85@NPI e
by reaction*under conditions known to those skilled in the art with a
conpound ofwébewmmia R'' -L, wherein Rte 5 repr esents | ower abkyimodiakso
aryl, al kyl Het or al kyl aryI (which latter five groups are all optionally
substitut ed as defined hereinbefore in respect of Rl) and L and Het are as
herei nbef ore defined. The skilled persogppw ||l appreciate that conpounds of
formulae XXI1A and XXII B are, respectively, conpounds of fornulae I, A
and 1B in which R represents H 10 Conpounds of fornulae XXIIA and XXl 1 B

may be prepared cycld sajion of correspondin ounds of fornulae
XX 11 A and M‘?PBYFF dﬁ“@éﬂyx ]5@ [asAP qq@%ﬁw@ﬁﬁanw OHRAS Of ang X
are as here'fﬂﬁﬁﬁ&b escreﬂﬁf’ gl thﬁﬁﬁﬂgbﬁod’m&y’ be?é?@rﬁ\bﬁrlﬁwm vatiegt or

anal ogous ose herelnb ore iIn of the preparation of
conpounds ofoffreaaucbmeoudataoms,afm examploby watalytio hydwgenauond@rsaxamds

reprosent's BHFoni Ty COR (7 A0 REREPL. L PR B Btnadhly  efr 6, pe

branchedsancmsnﬁlaa}lmt gfés% ré %cﬁ&bbﬁﬂt@hpé‘rathﬁ o5 Rﬁﬁmeﬂckel ”nha rest
of the nol ecul ei%‘ NR12 cyano, aryl or Het (which Het group is_either
$

aromatic s duitgh Q‘Nﬁﬂfeﬁmh as iethanolis @ hydregenressurs: ohabeut 150 kRa rest
of the ol Gy kpAPYs stidlly°Ba% RPaDUnt A% Rorh AUt 2B°Cb ARGSBPE) U9

by transition metal catalysed reduction (e.g. at around room temperature
in the presence of iron powder (e.g. 7 eq.) in acetic acid, or TiClz {e.g.
10 9 eq.) in acetic acid).

Compounds of formulae Xlil, XIlIA and XiliB may be prepared by reaction
of a compound of formula XIIC,

XR3 NH,
NI X NH
Z
NO,
XIliC-

15 or, preferably, a carboxylic acid addition salt thereof {e.g. an acetate or a
formate), wherein X and R® are as previously defined for compounds of
formulae XHI, XHIA and XHIB, with either:

(a) a corresponding compound of formuia [N, HIA or formula IlIB, as
defined herelnbefore or

20 (b)a correspondmg compound of formuta XVII, XVIIA or formula XVIIB, as

defined hereinafter, '
in both cases under conditions such as those described herein. Such
reactions may be carried out, for example, using 1.0 to 1.1 equivalents of
the amidine compound of formula XIliC, for example by refluxing in 3-
25  methyl-3-pentanol (e.g. for about 2.5 to 3 hours).




con‘fb_ unds of formula XXIV, XXI VA and XXIVB: 0 XXIV 10 XXl VA XXI VB wher ei n
Hal , , R3, R4.and X are as hereinbefore defined, using a coopasid2es
formil a R¥OW1L/ThEr ein e represents optionally substi t ut ed lp@WaAB S TEY0

(whi ch al kyl group 15 is branched and unsaturated at the carbon atomthat
is attached to M, NR#2R13, cyano, aryl or Het (which Het group is either
aromatic or unsaturated at the carbog,gatomthat Is attached to M, R 2 and
R13 are as hereinbefore defined and represents an optionally substituted
metal or ,.4 WD 01/27112 20 August 2003 PCTI I B00/ 01430 -38- boron group,

whi ch table f i f

LT al kol ot ApEReUDds I farmule (XITcH Sieh e o EPared (R the bomesHifa *

-, diret hyl boT@%gyﬁdﬁb%ﬂﬁé’%oﬁ@ftﬁﬁ%wélLﬂ?&Wﬁi&ﬁiﬂ%@réldilléd inithBiadmn
m a ha

halonagne§| al ozi nc, copper, onercury, in the presence of an 5
appropri atve catalyst systen1(e g. a palladiumor nickel catalyst). The -

' Base (e g GfoGRGs 0839 E?éhﬁr KUK PR KR tnwhiphil| BBkEREIoRer’
preferalyly mgg{leqmg?ﬁt hat i@ bl‘éﬁbﬁeﬂ A unshturbled auomeecamon aﬂum t he

type to of c {Ed wi || depend onfact&9 sthe
nature of that i gﬂ@@tped ttﬁethﬁl @l the gmojeculel Xy @Yature.

Typical proggeges LA HRY &F HRTPMWES Héicbﬂ:ﬂﬁ) ?é“é?tﬁef'ea%hid%dor is
- unsaturated at the carbon atom that is attached to the rest of the
molecule) may alternatively be prepared from corresponding compounds

""ﬁ'\
B i

10 of formulae XNID or XUIE, respectively:
R‘I
XR3 HNJI< XR® HN
¢ @A
N ™2

XHuip XilE

wherein Hal represents Cl, Br or I, preferably | and especially Br, and R',
R? and X are as previously defined for compounds of formulae XIHi, XIlIA
( and XIlIB, for example as described hereinafter for preparation of
15 compounds of formulae 1, 1A and IB (see process 6 below). In addition to
the process conditions described in process 6 below, suitable coupling
conditions include:
(a) so-called “Suzuki”-conditions (e.g. 1.2 eq. of boronic acid, 2 eq. of
KoCO3 and 0.1 eq. of Pd(PPhjy)s, refiuxing in an approximately 4:1
20 mixture of dioxane:water, or 2.5 to 3 eq. of CsF, 0.05 to 0.1 eq. of
Pdx(dba)s and 0.01 to 0.04 eq of P(o-tol)s, refluxing in DME);
(b) so-called “Stille conditions (e.g. 1.5 eq. of stannane, 10 eq. of LiCi,
0.15 eq. of Cul, and 0.1 eq. of Pd(PPha)s, refluxing in dioxane, or 5
eq. of stannane, 3.6 eq. of EiaN, Pdg(dba) and P(o-tol)s, refluxing in
25 MeCN);



heré‘ﬁ@after. In a further typical procedure, a compound of fornula R28M 15
may be“usedy in which Mis halozinc. Such a conmpound may be poepgisedoosby

reacti on oky@oefy@iippund R2Hal , where Hal and R2 are as herei
defined, with an alkyllithium (e.g. n-butyllithium at a te%@%ﬁ{%“&

bet ween -78C and room tenperature, in a suitable solvent (e.g. THF), and
the resultant solution is then treate_d%i_t_h Zn(11)Cl12 (solution in ether)
20 and the resultant solution is treated with a conpound of formula XXV,
XXIVA or XXIVB in the presence of a palladiumcatal yst (e.g.
tetrakis(triphenyl -phosphi ne)pal | adi un(0)) in sui tabl e solvent (e.g.
THF). The (@acﬁgﬁ@?‘ﬁﬂy Heeke 5pnfi@9n§ﬂsm3 £fo m?r%gﬁufca@@aatm 3T ef | ux
25 Sui tabl e couplj e il & I ZAlk ) ille
condi ti onsﬁ-_,.ﬁ_‘suchggg%%gg‘ggégﬁgg{f%gw;i rtlbe ’o?g? %# rogg% cté@ c%re ar ation
of conpounds of afrunis aef RA(OAc)XandA R{ocdols,! iB. MeCNHat befwderd rpemson wi | |
appreci ate that corgrg[(‘)ﬂtjnds of fornmulae 1, 1A and iB in which R2 represents
| ower al kyl t hafem H%ﬂ%‘?jfe 'A%t unsaturated, at ;P 20 August 2003 WO

01127112 - - &) P&dicHRBR1OSdrRddshirat acdiiiticris (Tdrh @kahiplé ! A cidnbed! it ' est
of the nolecule may be prepared by in this way, provided that the
correspondi ng cSypthesis 3880; 8,6a1,:such asl.5rto Seqn ofiai terminabaliyneantbndi ng

cnoun 16  hose Igq o8 PigR B BHRPPR O SRR FERIERY RN 90 Va and
XXI' VB nay be prpgfiésh Pyomagmpei@tur®andi60eg).r espondi ng conpounds of
formul ae XXV, XXVA and XXVB, respectively: 10 XXVA XXV
10 Suitable carbonylation conditions include reaction of a compound of
formula XIID or XIIE with an appropriate palladium catalyst system (é.g.
paliadium(ll) acstate combined with 1,2-bis(diphenylphosphino)-propane
(DPPP)) under an atmosphere of carbon monoxide (e.g. at a pressure of
around 482.6 kPa (70 psi)) in the presence of an excess of a lower alkyl
15 alcohol {(e.g. methanol), an excess of a tertiary amine base (e.g. EtzN),
and optionally in the presence of a suitable solvent (e.g.
dimethylsulfoxide).

Compounds of formula XiliD and XIIE may be prepared by halogenation
20 of corresponding compounds of formulae XIIIF and XUIG, respectively:

N XRPHNT NN
l / N ™ A N—R
T
=
NO,
XINF . XHIG

wherein R', R® and X are as hereinbefore defined, under conditions known

to those skilled in the art (e.g., for bromination, at between room

temperature and reflux in the presence of acetic acid as solvent, 1.5 to
25 2.0 eq. of bromine and e.g. 1.5 to 2.0 eq. of sodium acetate).



x&m@%%n which. Rl, R3, R4, X and Hal are as hereinbefore defined, for

exanmpl e upder analogous reaction conditions to those descr|Q@¢uLﬁtzm3

her ei nbef ap@ oi1112 15 conpounds of fornulae 11, 11 A and 11 k&% 112 20
August 2003 PCT/ 1 BB00/ 01430 --40 ' Conpounds of fornulae

may be prepared analogously to nethods described herein, for exanple
coupling of a conpound of formula I'V,4as_ hereinbefore defined, to an
appropriate 4- am no- 3- hal opyr azol e- 5-Tar boxani de, whi ch pyrazol e conpound
may, in 5 turn, be prepared by hal ogenati on of a corresponding
4-aninopyrazo|e-5- car boxam de, under conditions which are well known to
those skilled in the art. Conpounds of formulae XXI'V, XXIVA and XXl VB nmay

oo "o A 4miBund oB RRIRE AU RN SkERNRnag sErRRRR of coupn 7€

Hal R aiiccdriesponding heomipdurider eoldeformadae f dXViExaXMIA aanddeXWilB)ed
'herelnbefore for, reparatlon of conpounds of fornmulae 1, 1A and |B from
conpounds J€sPestiM@Ae X XA and XB (via conpounds of formulae V11, VillA
and VIIIB; see process 4 above). 20 Aygust 2003 WJ 01/27112 --41-

PCT/ 1200/ 01430 Conpounds of fornul ae I, XXVI A and XXVI B may be prepared
Vi a 1
el
N
H,N
| © Re
5 XVl
0 O
R oL
RO . .
N\ - N-R!
| N ~
% H,N
H2N 2 * RZ
R
XVIIA XVilB
wherein R' and R? are as previously defined for compounds of formulae
{__- | XVI, XVIA and XVIB and R represents a lower (e.g. Cy¢ alkyf) group,

10  with a compound of formula XHIC.

5. Compounds of formulae I, |A and IB in which R' represents lower
aliyl, Het, aryl alkyiHet or alkylaryl (which latter five groups are all
optionally substttuted as defined hereinbefore in respect of R"YY may be

15 prepared by alkylation of corresponding compounds of formulae XXIIA or
XXIliB, respectively (which the skilled person will appreciate are different
tautomeric forms of the same compound):



rout'i ne techni ques (for exanple, reduction of corresponding nitropyridine’
conp@ﬂpds of formulae XI1ID and XI'IIE as defined herein, respaaiubyebdos S
using for &kanple the methods for the reduction of conpounds of formul ae
XX, X | AWAN/3EI2B as described herein). 7. Conpounds of foremisne/oidsel A
and IBin which R2 represents |lower acyl (e.g. acetyl), |ower

al koxycar bonyl (e.g. nethoxycarbonyl) or |lower 10 al kynyl may be prepared
by a cross-coupling reaction between - fespondi ng conpounds of fornul ae
XXI'V, XXIVA and XXIVB, respectively, as defined above, and a reagent or
reagents capable of delivering the |Iower acyl, |ower al koxycarbonyl or

| ower ai kynyl group (or ¢groups equivalent to (e.g. taugpners of) these).
Sui t abl e cross-coupling i itions include the Heck, {[Sonogashira and

pal | adi um cat al ysggha i on conditions deggsi cess 4 above.
Conpounds -@f for eﬁﬁl I, Ji1Agand 111B, 1V, VI R \'/Tt')ﬁA an AL, _
XIITF and Xl | LA /A and XXII1B, co ae HNR42R13,
20 RAM R3CH, a- L, Nbt her\ conmpounds nent i nedyher eNbef dy e, and
derivatives thefleof,] when not &3mercial |y avdll ablle or not sB8sequently
described, may b tained either by anal ogy w the processes described
herelnbefore or Iy conventional synthetic procedlyres, in accordance with
standard techniqufs, fromreadily avail abl e starﬁlng 25 materials using
appropriate reagents and reaction conditions. Substituents on the aryl and
Het groups in the above- n¥K#lfoned compounds may be intr¥Xl8ed, and

i nterconverted, usipg techniques which are well known to those skilled in
the art. 30Wherelighs Rodt aad Yre: 28 mrevievslydefined Aer zompgundshef s i | | ed

person wi | ¢4 30a80PI4 S @, 1BPbx4AIIO By ShARGR MdRY RBhiRR kriwn to

those skilled in the art with a compound of formula R'-L, wherein R™

5 represents lower alkyl, Het, aryl, alkylHet or alkylaryl (which latter five
groups are all optionally substituted as defined hereinbefore in respect of
R') and L and Het are as hereinbefore defined. The skilled person will
appreciate that compounds of formulae XXIIA and XXIIB are, respectively,
compounds of formulae 1, 1A and IB in which R’ represents H.

10
Compounds of formulae XXHA and XXilB may be prepared by cyclisation
of corresponding compounds of formutae XXIHA and XXHIB, respectively:

0
H
H,N !\'l'
XRE O \ xa3 -
| N
N™ N N s
l P H R2
R4 ‘
XXHIA XXIIIB

15 wherein R? R®, R* and X are as hereinbefore defined, for example under
conditions equivalent or analogous to those described hereinbefore in
respect of the preparation of compounds of formulae i, IA and IB.



funt":-g.‘%gnal group interconversions and transformations within certain
compounds of formulae 1, 1A and 1B will provide other conpoundaugist2003
formul ae Xgalfyss | B. For exanple, when X is NR5, the co

formul ae ]l\yologzggg B in which Xis O may be treated V\Ath%@@&‘ﬁif
R3R5NH, or a suitable acid addition salt thereof, in the presence of an
excess of a sterically hindered am ne %)g a suitable solvent. Typically,
R3R5NH i s used -as the free base with 2abdut a 3-fold excess (over the
substrate) of potassiumbis(trinmethylsilyl)amde (KHVDS) . in io

di met hyl f ormam de (DVF) as sol vent at about 100C. Alternatively, an excess
of R3RSNH ry WBompednds oheommbiaent], 4Ad ande IBednt whichc dRtiuepeasents) t he

. f ap 50% f |.f at f, to th fl
Pemper at ur coRoRal” sulen vt AOBABen 1Akl Bttt s Brabtnediand ¢ ent on
un‘a{iﬁ%fﬂr e Scarboh afim! ﬁndtsisbgﬁﬁaﬁeé% e st 16t méd her R3

t he conpounghd
-ror R5 is H then exchange reaction my carried out by refluxing

with the appotesuled; MRIART: cyane,canybort Het (whichddet greupds eithenammatiay dr at e

or KH i n_DME,. . Tvpi cal t o exchange e. f ative
am nes of t?feupﬁ?trﬁ%&&%@%%,cqﬁgﬁ %8&3&%0%%§%§¢an%“5&%%§{%%

sel ected frpgleduld)hamay Obe C)tbpared’ BEs crosy-toupling) ohctomésprnidingxygen,
then the reaction Is Preferagl)d carded out by treating with the

appr opr i at CHUnPendsar fosawla XAV KR A and XXIVESt assi um
bis(trinethylsilyl)amde in DMF for abggt 18 hours at 100C. Further

exanpl es when X is 0 include al koxi de ejchange at the 2-position of the
pyriéié)n-S-yl substituents, and f ndsNi R'Whi ch one or nore of R1, 25
R2, R3 and/or, R4 represents an kch is term nated by CH,
deprotection of a correspondi ng of formula 1, A aor.IB (see
t he Exanpl es bel ow). Moreover N ceérydi n Monpoynds of fornmulae I. I A and
113, for exanple those in whi and R 3, fglgether with the nitrogen to
whi ch they are attached, form ower al kyl - pi perazi nyl group, may be 30
prepared directly fromthe corre Bondi ng pi perazi ne anal ogues, using
standard procedures (e.g. alkyl &&Ton). WD 01/27112

XXIV
O R‘ .
{ N
XR3 HN | N\N XR3 HN” N =N o
/
N SN NN S
( | P Hal | P Hal
R4 R4 -
10 XXIVA XXIVB

wherein Hal, R', R?, R* and X are as hereinbefore defined, using a
compound of formula
R**M _
wherein R? represents optionally substituted lower alkyl (which alkyl group
15 is branched and unsaturated at the carbon atom that is attached to M),
NR™2R™, cyano, aryl or Het (which Het group is either aromatic or
unsaturated at the carbon atom that is attached to M), R'? and R* are as

hereinbefore defined and M represents an optionally substituted metal or



-- 43 - 20 August 2003 PCTIJB00/ 01430 Further standard substituent or
functdtonal group. interconversions and transformations that BRYAuBEst 2003
performed ¢h conpounds of fornulae 1, IA and | B include procedures
described MO &/ Hdlker. In this respect: 5 (i) al koxycar bony|PGEIBogE1430
hydr ol ysed to carboxy under acidic or basic conditions; (ii) amno may be
al kyl ated (either by reaction with an al kyl ati ng agent or by reductive

al kyl ation) to give al kyl am no or di a‘rl@gl‘am no; (iii) amno may be acyl ated
to give acylam no or sultonated to give 10 sulfonylam no or

di sutfonyl am no; (iv) disulfonylamno may be hydrol ysed to sul fonyl am no

under basi Cbo?&ﬂfbrbuﬁnsvméw) r@hbyisvIsunaulebbrhuwssmﬂmngoreanﬁbnsn fohe
presence of a catal yst such “as a mercury( Iliasalt émb al k [16}/ may be
oxi di sed t oexamplg aﬂyauwiﬁtanmmm@sr br-arfudyls "!Sﬁmebx?dﬂ' '?d% Quch as a
phenyl i odi-A trifla et fgr degtiuRed d n Tet .
Left. 1985; ﬁ%ylgg%&s( Vlhl) xy%nrgbebegco%l@ rted t%ﬁﬁal 0 by feaction

with a hal ogﬁmﬁagmsllmathzgaﬂmc?/coppema mlamr@wcshmpwegsc(ecgf;mb by
reaction with a neta ani de_sal t t nd (iXx
enol i sabfe APProRfiate s W@@Br(?&%e@glaﬁ" ﬁﬁq%(%iggﬁ‘@’ar eaction with

an al dehyde and an am ne under "so called" Mannich conditions. 2s In
addition, certain acyclic groups may be converted to certain heterocyclic

groups usi ngheecrgesicoupling ceaddian isnprafeshly carietoee inihe preseRce I aart | for
exanpl e as described in, Conprehen e |ted by
AR Katr i tskg’ asey\(&Ges POHIFS EEV %@Wﬁ%‘e &%@g}'ﬁjdooﬁ{ldgél é?e\s;t:"g%%é:l erfé@
Vol urmes  1- 1hréfbPRiy in 3kcess. Those skilled in the art will appreciate that the type
10 of catalyst that is employed will depend on factors such as the nature qf
the M group, the substrate that is employed etc.

{_

Typical procedures that may be employed include those described
hereinafter. In a further typical procedure, a compound of formula R®M
15 may be used, in which M is haloiinc. Such a compound may be prepared
by reaction of a compound R2Hal, where Hal and R? are as hereinbefore
defined, with an alkyllithium (e.g. n-butyllithium) at a temperature of
between -78°C and room temperature, in a suitable solvent (e.g. THF),
and the resultant solution is then treated with Zn{il)Cl> (solution in ether)
20 and the resultant solution is treated with a compound of formula -XXiV,
XXIVA or XXIVB in the presence of a palladium catalyst (e.g.
tetrakis(triphenyl-phosphine)palladium(0)) in a suitable solvent (e.g. THF).
The reaction may be carried out at from room temperature to reflux

temperature.

Suitable coupling conditions also include so-called Suzuki and Stille
conditions such as those described hereinbefore in respect of preparation
of compounds of formulae XXill, XA and XIIIB.

30  The skilled person will appreciate that compounds of formulae |, 1A and IB
in which R? represents lower alkyl that is branched, but not unsaturated, at



WO 04127112 20 August 2003 PCTI 1 BOO' 01430 The conpounds of the invention
may be isehated fromtheir reaction mxtures using conventi @alygust 2003

t echni queswobiszmid | be appreciated by those skilled in the imbilalsse | N the
course of carrying 5 out the above processes descri bed above, the-
functional groups of internediate conpounds may need to be protected by
protecting groups. Functional groups_gbich it is desirable to protect

i ncl ude hydroxy, ami no and carboxylic acid. Suitable protecting groups for
hydroxy include trialkylsilyl 10 and diarylal kylsilyl groups (e.g. tent

Lot ahyar ofife #AYROn SIGTL UG fo BitaRhd 40 dhbumsti o tngrhoiles A Been:
etrahydro . r u r eYFen
.- butyl oxyca p@ﬁf ;& enMl,- ,H@éd' I | .

Sui t abl e up_P 0 ec%gn% é‘lr' gﬂ%sﬂﬂ'r Egélr oxgﬁlétgﬂiaaclkgﬁfﬁgpﬁgﬁ‘é %ﬁgagﬁwf or
benzyl estfomulad, erdBdheshich the cdrespoodingt B groép fis wasatunatedgisoups may
-*take place before .or after agny of. the reacti,on st esGlLi b

her ei nbef OFHPS%‘&’@M*M{P%??ﬁﬁé ypder ﬁ@nfj@aﬂﬂééﬁ'qw %2@'(9%8 asri%l@(ﬁd‘ttne
techni quesgphi ch are 20 well known to those skilled in the art. The use of

protecting groups is fully described in "Protective Goups in Oganic
Chem stry", edited by JWF McQOm e, Plenum Press (1973), and ."Protective

Goups in i | S v AP, ng.

W1 ey-I| nt e%@ﬁ%g‘?@'ﬁﬂgrglﬁﬂlﬁed{qjﬁ'ﬁg gﬁ% \E\ﬁ\ﬂn%éﬁ}s%& g"ﬁpr eci ate
that, in otydisationobt eoresponglingndosmpbunds nofl formulae XXVorXX®A andan
alternative, and, on sone occasions, nore convenient, manner, the

i ndi yi dual %é%mtﬂ’ﬁé\":so ment i oned herei nbefore may be perforned in a

different order, and/or the individual geactions nmay be perforned at a
different stage in the overall WO p|1N27 2 -45
2

N_R'
XR3 0O
N
N N
| P }'., Hal
H4
0 0
1
HN I\{R H.N
3 3 N
( _xn 0 | /\N XR® O N-F
N N N7 N
L J b L Y ha
R4 R4
XXVA XXVB

in which R}, R®, R%, X and Hal are as hereinbefore defined, for example
under analogous reaction conditions to those described hereinbefore for
15 compounds of formulae il, 1A and HB.



20 A’ggijst 2003 PCT/1B00/ 01430 route (i.e. substituents may be added to
andf okxchem,cal transformations performed upon, different injpexgBdiages to
t hose nentibned -herei nbefore in “;,conjunction with a particular reaction).
This will d¥P8HFhter alia on factors such as the nature oPCEHIN/01430
functional groups present in a particular s substrate, the availability of
key internedi ates and the protecting group strategy (if any) to be adopted.
Clearly, the type of chemistry invol vedOul1 influence the choice of
reagent that is used in the said synthetic steps, the _ need, and type, of
protecting groups that are enployed, and the sequence for acconplishing the
synt hesis." ¥ h i I agggptggw aghd adovBsi aiays dbé Spipardd
conmpounds o#brﬁgéunﬁigwl fsﬂu'éﬁd B Wwhi chAcg‘r?taai n a basi% cen‘t)rg may be

prepared i nmalagmw%ﬁboﬁ@lhmmscﬁbeﬂ heroiml for gxample; epuRling: BE @ ee

base may bé. treat i t.he, Ap ] e P=Y I ~RE ] _

sui tabl e s@W&H?“’gﬁaﬂfén?‘Hae'r‘@s% ?\%ﬁ%'ﬂé’%@grgﬁﬂ c%énwabg}:]i%‘t’cﬁ’ @P ggﬂaeiat her by
filtration eimiky-SHaRPyrdZoie5-dHiBexamids) which pyrazoleacompound may, in

Phar maceuti cal I% acceptabl e base addition salts can be optained.in an

anal ogous miwimebecprepased by halogenation ef,asorespoRdigA-3RINOBYIRACL-P- | A or
|B with the i at . YPES kiled if'the

i nterconvert‘%ﬁ%f&gﬁfggr gﬁag‘f(%%%dn@{'% resrien ?gghﬁ}"gﬁésmssr%g pr esent
invention algsth i ncludes all suitable isotopic variations of a conpound of
the formula (1) or a pharmaceutically acceptable salt thereof. An isotopic
variation of a conpound of the fornula (1) or a 2s pharmaceutically .
acceptabl e gy wﬁeﬁf‘ﬁtfoﬁnd@‘é R&PVaSOAVA BRdVRKAVB ahay! aemativslyabem is .
repl aced by an gtom aving the sane atom c nunber but_an atom c nmass
di ffereno f prepared froontorrasgending aampouwndsd of formulagr XXMk XY 1Asapd

i sotopes th i he orated into conpounds of the forrmula (1) and
phar maceut i M@%{%‘%ﬁqgﬁ@ salts thereof include 30 isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, s phur,

.NR‘
O

XR3 HN

-
o
_ Hal
NH,
XXV
R1 2
{ N
N, XREHNT =N\ 4
N o J= N—R
N™ ™% N
Hal P Hal
NH,
XXVIA XXVIB

15 wherein X, Hal, R' and R® are as hereinbefore defined, for example as
described hereinbefore for preparation of co:ﬁpounds of formulae |, IA and
IB from compounds of formulae X, XA and XB (via compounds of formulae
Viil, VIIIA and VIIIB; see process 4 above).



f1 udgd ne and chlorine such as 2H, 3H, '3C, 14C, 15N, 170, 180, 31 P, 32P,
S ,S,S W 01/27112 -- 46 20 August 2003 PCT/1B00/ 01430 18k ARkt Shos
Srespect i WEDVW120ARt ai n i sotopic variations of the corrpoundspfg{mt, 1hgr mul a
(1) and pharmaceutically acceptable salts thereof, for exanple, those in
whi ch a radi oactive isotope such as 3H or '4Cis incorporated, are useful
In drug and/or substrate tissue distridpution studies. Tritiated, i.e., 5
8H, and carbon-14, i.e., 14C, isotopes are particularly preferred for their
ease of preparation and detectability. Further, substitution with isotopes
such as deuterium i.e., 2H may afford certain therapeutic advantages
resulting fromgreater netabolic stability, for exanple, increased in vivo

-hal f-1ife dCompoundsl ol ddhnatace XXVISXXVIA and YOOME: my beepriiréd'vid in to
some circynstances. |sotopic variations of the conpounds of formula (1)
and phar nadeutine fechnigues flofample; seduntionsf eorrespanding driwrepyTiding)

“‘generally Eﬁﬁ‘ﬂfe '

illustrati \t/}% "ﬂét 0 sg]:)lrwrg&ﬂ?%:ﬁ%'rﬂe)%g‘rhaﬂlfoﬁr:l%gg‘ggﬁ}%ggrﬁiﬁ’ 'lt? %@@gﬁ% es and
Pr epar ai orusirigerfeaf examplei the apyetbpds doe theotredudatiorarofacompountissof t abl e
15 reagentsg. 1t wl| ppreglated, by thqose stalled in the art that
certain pr39@9?@3%??@&@"6@%%’5%&}%@" .ormula |, which may be made
prior to a final deprotection stage, nay not possess pharnacol ogi cal

activity as such, but 20 may, in certain instances, he adm nistered orally
or par ent erfal | yCempounds of formulaest, dboand dB imwhich RSdaepresdnis fowenpounds

of the inv ' i r h col.oqi |y act,ive. Such.derivatives my
Cher ot or o GV 189, Rty Johel BPRERBoN] Xerdl, Melcrea b r Indet

f or nkil aol ralyrytt mas béogjréparetf Byhel 6oeBenping’ réacwal abbtwedn Al |
protected derivatives, an 8rodru(g)s, of conmpounds of fornmula | are.

. corresponding compounds of formulae XXIV, XXIVA and XXIVB,
respectively, as defined above, and a reagent or reagents capable of
delivering the lower acyl, lower alkoxycarbonyl or lower alkynyl group (or
groups equivalent to (e.g. tautomers of) these). Suitable cross-coupling

15 conditions include the Heck, Sonogashira and palladium-catalysed

carbonylation conditions described at process 4 above.

Compounds of formulae ili, IHA and {lIB, IV, VII, VIIA and VIIB, Xill, XlllF

and XilIG, XXHI, XXIIA and XXIlB, compounds of formulae HNRZR",

0 R®M, R°OH, and R'™-L, other compounds mentioned hereinbefore, and
(\ : derivatives thereof, when not commercially available or not subsequently
described, may be obtained either by analogy with the processes
described hereinbefore, or by conventional synthetic procedures, in
accordance with standard techniques, from readily available sta_rting

25  materials using appropriate reagents and reaction conditions.

Substituents on the aryl and Het groups in the above-mentioned compounds
may be introduced, and interconverted, using techniques which are well
known {o those skilled in the art.

30
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i nclpded within the scope of the invention. The present invention

addi t4%enal | y conprises the conbination of a cGW 30 PDE5 I NBoRiuGRE 2003
conpound of*t he-general formula (1), wherein said conbination can be

adm ni st er P W278Bquenti al , sinul taneous or joint WO 01/ 2711ECT/EB00/01430

adm ni stration of a conpound of general formula (1) with: 20 August 2003
PCT/ | BOO/ 01430 -(a) one or nore naturally occurring or synthetic

prostagl andins or esters thereof. Sut#3bte prostaglandins for use herein

I ncl ude conmpounds 5 such as al prostadil, prostaglandin E1, prostagl andi n EO,
13, -14 - di hydroprosta glandin El, prostaglandin E2, eprostinol, natural

synt heti c Iy - ) r ' htSyait ' '
i ncl udi ng tﬁ(g)gsjgﬁmgg&%f %@S‘hl}l %‘%Sagﬁ,%giﬁﬁ%%&isvssueﬁﬁhﬁﬁﬁhgﬁtgﬂﬁ% and

i ncor por at ddnctienali mroypr @ftercanversiGBEOaAnGGHaENsfayBtionsp withing-gedain

ig Egcdi { gi §15%@%d%§39%%dp rlgg?%? r Iﬁ% a‘ﬁ;gﬁ@ed ?’ﬁb%gé'?&%’ Egéé?fh am ne,

di nopr ost ORgiRPI PO B 1BE MFRF @Slamyple} wivelr Xsis, NRI) fhie sbimpounidsag ost
and noxi syl ate; and/or 1s b) one or nore a - adrenergic receptor
@E@&Fo‘i’fs or

ant agonisst foonplaentslAarsd Bntwhickhs Xais- O mayre diaated with an,

- bl ocker s._&u t.abl ds . f o - ) -
entors BRENAL bF o RSB Acig Shalidh, S8t Hgrenfoin e prokeribenel e 0} ©
June 1998, é)&ﬁésdiéﬁbg&tmtzbgll?fl}inmemarmge_tihnlg $uitablachodvmtt_ gi Typiealipt ors are
n t . re rence an I N uge, e ctive
L o onac ARt i uded aSclte- BBeass M ABRULE 3a6ld Bker. (amr g
i tabl < i : i 1 \ te, .
ravodone. SPSIEROCPOP S poudith’ | BRARMURMSIIaria] lGHMDE TSI 2t
phenox yige nzdiniethylfordwamiden (DME) zas selven; @i altoule 100 inoAternalivelyoiams |

F 2?3232} 'n 1%%3&%&?&]} WAy bé %Sg%% PeSbivéht ditPthe rdaction Conductégrazosi n.
in the presence of about a 50% excess of copper(ll) sulfate at up to the
reﬂux temperature of the reaction medium. Where the desired amino
substituent on the compound of the formula |, lAor 1B is -NR’R%and one of

15 either R® or R® is H, then the exchange reaction may be carried out by
refluxing with the appropriate amine, a copper(ll) suifate penta- or hepta-
hydrate or KHDMS in DMF. Typically, fo exchange the OR® group for .
alternative amines of the formula NHR°R?, such as compounds wherein R®
or R® are selected from aliphatic or cyclic alﬁines, optionally including

20 oxygen, then the reaction is preferably carried out by treating with the
appropriate amine and about 8 equivalents of potassium
bis(trimethyisilyl)amide in DMF for about 18 hours at 100°C. Further
examples when X is O include alkoxide exchange at the 2-position of the
pyridin-3-yl substituents, and for compounds in which one or more of R',

25 R?, R® and/or R* represents an alkyl group which is terminated by OH,
deprotection of a corresponding ether compound of formula 1, 1A or IB (see
the Examples below). Moreover, certain compounds of formulae |, IA and
IB, for example those in which R'Z and R™, together with the nitrogen to
which they are attached, form a 4-lower alkyl-piperazinyl group, may be

30 prepared directly from the corresponding piperazine analogues, using
standard procedures (e.g. alkylation).



pra‘iQAsi n; a2-blockers fromUS 6,037,346 [14th March 2000] di benam ne,
tolazoline, trimazosin and-di benam ne; a adrenergi c receptor pag us(flg@garl bed
in US pat amb912741488, 390; 4, 026,894; 3,511, 836; 4,315, 007; fﬁég" ]43%
3,997, 666; 2,503,059; 4,703,063; 3,381, 009; 4,252,721 and 30 8 0 each
of which is |ncorporat ed herein by reference; a2 WO 01/27112 --48 20
August 2003 PCT/ 1 B00/ 01430 Adrenoceptogs.J nclude: clonidine, papaverine,
papaverine hydrochloride, optionally in the presence of a cariotonic
agent. such as pirxamne; and/or 5 (c) one or nore NO donor (NO agoni st)
conpounds. Suitable NO donor conpounds for use herein include organic
nitrates, such as nono- or tri-nitrates or organic nitrate esters

wLnel uding GhyfRlrY btahidafd tgis%tdéhser foRGHEhA Sgfiup FstbrSoiveRSions Saxsdr bi de
5-nmononi trate, | sosor Initrate pentaeryt hritol tetranitrate,

erythrit yrwtrzmsfannattmsetha!anaw then periopned soni gompouskF) of formulae |, 1A

-~ 3- hol lsi do |1
" et Rl SRt e bl M i€ hepegher 1L 2 ne
any| ni t sat &) | i dirbgRaricnyl Irhayp béoRydrelysedoootartiory endebladidie o8-basic r oso -

N-cysteine, diazenjum.di oI ates, ( tes), 1,5-pentanedinitrate,
L- ar gi nene, rfiﬂ!'!ﬁ@lortﬁiszphl fruct us, nol si doni ne, Re - 2047, nitrosyl ated

15 maxi syl Yy, ed in
publ i shed F@ﬁ app n ca wgb%g%erﬁgqa%&tlﬁ?gtﬁ%ﬁﬁiﬂl&ﬂﬁg%@%@% gg& um
channel opener sy &dubﬂbéa!lqtﬁtmﬁItuglvecaﬂ!ylaﬂunanpedmllqdammo.lse here| n include

nicorandi |, .cromokalim 20 | evcro kal j m makal [ acl ¢l iazoxi de,
mi no 4 dil, Q!ﬁat%m?t Hmm% ‘5) ﬁ@"" 2 9 ORi/ or (e)

one 'or. jgor e dopgilion [agh-ﬁongjgmfo ,hmle dopam nergic corrpounds for use

her ei n I ncl ude D2-agoni sts such as, pram pexol; 25 a ormrphl ne and/or {f)
one or nor divashsuifenyirminge may t&uhyd!’ﬂ'lﬁs%éﬁdwf&ﬂﬂafﬁlﬁ@nﬂ@ pbbasic
conditions;

(v) alkynyl may be hydrolysed to acyl in the presence of a catalyst such
as a mercury(ll) salt; |
15 (vi) alkynyl may be oxidised to a-hydroxy acyl in the presence of an
oxidising agent such as a phenyliodine(ill} bis(trifluoroacetate), for
example as described in Tet. Lett. 19885, 26, 3837;
(vii) hydroxy may be converted to halo by reaction with a halogenating
agent;
20  (vii) halo may be converted to cyano by reaction with a metal cyanide salt
(e.g. Cu(l) cyanide); and

£

() enolisable acyl groups may be converted to f-amino acyl by reaction
with an aldehyde and an amine under “so called” Mannich conditions.

25  In addition, certain acycl::c groups may be converted to certain heterocyclic
groups using reagents and conditions known to those skilled in the art, for .
example as described in Comprehensive Heterocyclic Chemistry I, edited
by AR Katritsky, CW Rees and EFV Scriven, 1** Edition, Elsevier Science
Lid., Volumes 1-11 (1996).

30



. herej.n include ninodepi ne, pinacidil, cyclandetate, isoxsuprine,

~ chl or#grunazine, halo peridol, Rec 15/2739, trazodone, pentoxifayhldibgtz 30
and/or .t" & 20 August 2003 WO 01/27112 --49- (g) one or nore thronboxane
A2 agoni st WOIKA7THdE (h) one or nore CNS active agents; and/ OPCI/IB00/01430

- PCT/1B00/01430 . s (i) one or nore ergot al kol oi ds; Suitable ergot

al kal oi ds are described in US patent 6,037,346 issued on 14th March 2000
and include aceterganine, brazergolime# bromerguride, cianergoline,
delorgotrile, disulergine, ergonoviné nmaleate, ergotamne tartrate,
etisulergine, lergotrile, |ysergide, nesulergine, netergoline,

met er got am fhe WoRRIAELMdSNSf theeirintis . malyOBkS RIOIAE] . frBf (tAER Ufdadtion
terguride; and/or (k) one or nore conpounds which nodul ate the action of
atria] natr Jnityres usingieonveationallaehmiaues.at ri al naturetic peptide), such as
I nhi bitors=or neutral endopeptidase; and/or 15 (lI) one or nore conpounds
whi ch i nhi bft angi ot ensi n-converting enzyme such as enapril, and conbi ned

, inhibitors ldfwilrtgai ?}Jmi(aiedbvmmé skiliexhirytiee artitiehtiathe dovestlopeatyingse sucE
i as omapatril at; and/ or one or npre_angi Qtensin receptor antagoni sts suc
. as | osar PanOWnilte, Abave) r&ﬁ@%ﬁesnﬂeﬁcmﬁfgtf%"@s m%NE&!Snﬂ'hSE%’ Ss@®h as

L- ar gi ni ne; jefnhedi té@% & fedd | baea Q%fﬁ@ as

anm odi pi ne; anﬂf‘orlaZS p grrllg&or nor e gjll?%ggdril sts%gfﬂjgn ot rlaﬁﬁér!eceptors
and inhibitors or endothelin-converting enzyne; and/or (g) one or nore

chol esterol g RoANGr8ISL Which'ft & 3Ssi2b foProfll i diid h§Stoxy “Smiiasy !

carboxylic acid. Suitable protecting groups for hydroxy include trialkylsityt

10 and diarylalkylsilyl groups (e.g. feri-butyldimethyisilyl, tert-butyidiphenylsilyl
or trimethylsilyl) and tetrahydropyranyl. Suitable protecting groups for amino
include tert-butyloxycarbonyl, S-fluorenyi-methoxycarbonyi  or
benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include
Ci.¢ alkyl or benzyl esters.

15 _
The protection and deprotection of functional groups may take place before
or after any of the reaction steps described hereinbefore.

Protecting groups may be removed in accordance with techniques which are
20 well known to those skilled in the art.

The use of protecting groups is fully described in “Protective Groups in

Organic Chemistry”, edited by JWF McOmie, Plenum Press (1973), and

“Protective Groups in Organic Synthesis”, o edition, TW Greene & PGM
25 Wutz, Wiley-Interscience (1991). '

Persons skilled in the art will also appreciate that, in order to obtain
compounds of formula |, or A or IB, in an aliemative, and, on some
occasions, more convenient, manner, the individual process steps
30  mentioned hereinbefore may be performed in a different order, and/or the
individual reactions may be performed at a different stage in the overall



V\D@ 27112 20 August 2003 PCT/1S00/01430 -- 50 (r) one or nore -
antipratelget and antithronbotic agents, e.g. tPA UPA, vvarf@f)lArg udbggadi n -
and ot her djhgﬂhf i nhibitors, heparin, - thronboplastin 3?} ﬁg factor
|nh|b|tors and/or "5 (s) one or- nore |nsulin sensitising g f a
rezulin and hypogl ycaem ¢ agents such as glipizide; and/or (t) L- DCPA or
car bi dopa; and/or 10 (u) one or nore qﬁetyl chol i nesterase inhibitors such
as donezipil; and/or (v) one or nore Steroidal or non-steroidal

anti - i nf| ammt ory agents. 15 WD 01/27112 --51- Medical Use 20 August 2003

PCT/ | BOO 01430 The conguc.)lunds of the invention are useful because they
possess plevigads Syhsuluents mayt beiadded tﬁaﬂ@df%miﬁﬂ Vaﬂ%fﬁﬂ’ﬁﬁ%oﬂﬁ ncl udi ng

.5 h f
 ooa RS FRREER AR, Bt B eS So MAIRERHDAEF hereiRity n 2 o
i nvent i on“icoafumction withva Pedictiae remimwn‘ms will dépaendwmatahmorﬁ factose as -

--pharmaceuti c

use as di canents. art I cul
conpounds §Pc{"h%5 tﬁ?eﬂﬂ%ﬁ Wa?g‘q{eﬁ-ﬁ‘q’eﬂgﬁ greMpR HS@?%‘?& zﬂw@%@%"’t i ve
i nhi bi t 9r s sphsfrald tﬁ aiRbfi %’F Ké?\ft@lﬁfeﬁlafééraﬁéIQH@ FrotétingS gl u?t rated in

the tests descri béd ow, a us useful 1 n the 15 tredtne
medi cal costiategyn@t aw)rlndmadoptad Gimﬂyrrﬂneslypemﬁ/mem:strmwohraniwﬂl such as

CAP . PDES "nff"Je?\cer}H to‘i:"coulaK ) rrédag'erﬁt dtclsh u'sgg u? lllrié- ggldogynthetlc steps, the
need, and type, of protecting groups that are employed, and the sequence
for accomplishing the synthesis.

(

10

Phamaceutically acceptable acid addition salts of the compounds of
formulae |, 1A and 1B which contain a basic centre may be prepared in a
conventional manner. For example, a solution of the free base may be
treated with the appropriate acid, either neat or in a suitable solvent, and
i5 the resulting salt may then be isolated either by fiitration of by evaporation
under vacuum of the reaction solvent. Pharmaceutically acceptable base
~addition salts can be obtained in an analogous manner by treating a
solution of a compound of formula |, 1A or IB with the appropriate base.
Both types of salt may be formed or interconverted using ion-exchange

20 resin techniques.

The present invention also includes all suitable isotopic variations of

a compound of the formula (I) or a pharmaceutically acceptable salt
thereof. An isotopic variation of a compound of the formula (I) or a

25 pharmaceutically acceptable salt thereof is defined as one in which at
least one atom is replaced by an atom having the same atomic number

but an atomic mass different from the atomic mass usually found in
nature. Examples of isotopes that can be incorporated into compounds of

the formula (I) and pharmaceutically acceptable salts thereof include

30 isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, suiphur,
fiuorine and chiorine such as °H, *H, *°C, *C, N, "0, "0, *'p, ¥p, ¥,



cGVR, PDEs, such as cGWP PDE5, is desirable. By the term"treatnent”, we

I ncl u‘&e bot h therapeutic (curative), palliative or 20 proPh&éb%ﬁ%us?zoos
treat ment. *Thus, accor di ng to a further aspect of the invention there is
provi ded t WO YLz "t he conpounds of the invention in the rRGRABIOMIR of a
medi canment for the treatnment of a nedical condition in which a cGW 25 PDE
(e.g. cGW PDES) is indicated. There is further provided the use of the
conpounds of the invention in the nanuf#tture of a medicament for the
treatnment of a nedical condition in which inhibition of a cGW PDE (e.g.
cGW PDE5) is desirable. 3o The conpounds of the invention are thus

expect ed tO‘!PaHa@*‘ei ré@ﬁedti%l el Rotdpid vadatiors of th cginpbands of
treatnent of manmmal 1 an sexual 20 August 2003 WO 01/27112 PCTI | B0O0101430

--52- di sor dke formula (i randpharmacedicalyrgeceriable salls thereok forexanpler cat nent
f I ke ¢ MED

pot ence.  Taae & SeiclR FABEREARE 1SR 85 TaE P T Bfinfatictattd afe (IED
hypoacti ve s@ufidlindfiah’and/of eubstratd tissde distributiorn studies. dl'mmdﬂ?,rl,-efenal e 5
sexual paingdisorder or femnle gexual or asm c Ifaglnct 9? égj@% - wel
as sexuaP dybk @nek camanaid beSpIGa“SQ;SPG m?mf%&‘ ¥ Rrgferred Jof lf'%fFu n

t ak Il b
Lgerﬁl aaﬁsg@%&glé r eaﬁjlgﬁggﬂaoq ?@rﬁlﬁagl ca ond| t |éo‘.2§h?g!r“uagf|cvﬁmy’%g?gﬁ \Mand °
sel ective c@MEhPREDicubdritm] de. .iia-u miagcafbm cgutain dbeapaulissadvantages 4o

t I b h b t P
Dl adder out FERulktg HHaiB grgmte, mataoR: AECING, 8] QartplEy i 8ssdd Wi

(Prinzmetal hag0gs . re'é]gEéﬂt nreqmbmm sari@b'ﬁ@nwmay)be pdelfmd in ,
obstructive pul nonary di sease, “coronary artery disease, est | Xﬁi geart Lo

fai | ur e 10at lsomss cireurostancesonlisotopie yasations of SPB'ERP‘-‘F@

15 post - per cut t p

peri pher al \ﬂ@atﬂ% &Eg@ﬁé%lwnsé{b?:ggféﬁl ?éa Ztﬂlglr'l cg’g %hé eﬁgﬁggg%%chl tis,
generally be prepared by conventional procedures such as by the
illustrative methods or by the preparations described in the Examples and
Preparations hereafter using appropriate isotopic variations of suitable

15 reagents.

It will be appreciated by those skilled in the art that certain protected
derivatives of compounds of formula I, which may be made prior to a final
deprotection stage, may not possess pharmacological activity as such, but

20 may, in certain instances, be administered orally or parenterally and
thereafter metabolised in the body to form compounds .of the invention
which are pharmacologically active. Such derivatives may therefore be
described as “prodrugs”. Further, certain compounds of formula | may act
as prodrugs of other compounds of formua .

All ‘protected derivatives, and prodrugs, of compounds of formula | are

included within the scope of the invention.

The present invention additionally comprises the combination of a cGMP
30 PDE; inhibitor compound of the general formula (1), wherein said
combination can be administered by sequential, simultaneous or joint



al I'gggi ¢ asthma, chronic asthma, allergic rhinitis, diseases and conditions
of the eyq,such as glaucona, optic neuropathy, macular degenepalh@R2003

el evat ed mdhbsmeQgsul ar pressure, retinal or arterial occul g seases
20 characterised by disorders of gut notility, e.g. irri ta%Fgﬁgﬁmﬂf'%

syndrome (I1BS). Further nedical conditions for which a potent and
selective eGW PDES5 inhibitor is indygated, and for which treatment with
conpounds of the present invention nay be useful include pre-eclanpsia,
Kawasaki's 25 syndronme, nitrate tolerance, nultiple sclerosis, diabetic
nephropat hy, neuropathy includi ng autononic n& peri pheral neuropathy and
in parti cadayinigiration ptacempaund et %ﬂ?@Vﬁfﬂ‘H%ﬁ )(ng"eof e.g. gastroparesis,
~ peripheral diabetic neuropathy, Al zheiner's disease, acute respiratory
failure, psoriasis, skin necrosis, cancer, netastasis, bal dness, nutcracker
30 oesophafp)s, enel of imere mattmtiyooctwaiidg, ohygyothetios psestaglandins: iogn as wel |

o o b e BB o i PRl e,
PCTI | BOY/ Oadg}p ;éBUSalpid&?adinvwétagldamvi €3 r?tg%%gaﬁn O, TR i g or

preventing a nedical™ 5 condition“for whic P PDE5 inhibitor is -
i ndi cat ed, dihydeoprastarglandin &1, Prosiagiandin i, @presfinel.h patrab symiiptic whi ch

conprises adpinistering.a the [ . ' . Of onpound
o T he o BN S syniRc pros ARG Rt AV B th¥fod RkIGlng mBs€ O ThOLT S
Prepar at i ogesdited-uS 8HB7¢46 ssuedvamtidtmMarth 2000nand yndorperatedi st er ed
orally or by any parenteral route, in the form.of_phar maceutlézal

pr epar at i ohereir doyp etaragce.n PGy, | PEEIn F?@hie FGBwpPLEnat 1S YEMEYf or m of a
o ! . ! . N g
har b PO PRy - PEEIEPEE.! BaR. Yo pafmy Aty PRIVAISY: or “and

patient toP@GB,; PGEsc, carboprost tromethamine dinoprost, tromethaminé,
dinoprostone, lipo prost, gemeprost, metenoprost, sulprostune, tiaprost

and moxisylate; and/or

15 (b) one or more a - adrenergic receptor antagonist compounds also known
as o - adrenoceptors or a-receptors or a-blockers. Suitable compounds
for use herein include: the o-adrenergic receptors as described in PCT
application WO99/30697 published on 14th June 1998, the disclosures of
which relating to o-adrenergic receptors are incorporated herein by

{_ 20 reference and include, selective oy-adrenoceptors or cg-adrenocepiors
and non-selective adrenocebtors, suitable a4-adrenoceptors include:
phentolamine, phentolamine mesylate, trazodone, alfuzosin, indoramin,
naftopidil, tamsulosin, dapiprazole, phenoxybenzamine, idazoxan,
efaraxan, yohimbine, rauwolfa alkaloids, Recordati 15/2739, SNAP 1069,

25 SNAP 5089, RS17053, SL 89.0591, doxazosin, terazosin, abanoquil and
prazosin; og-blockers from US 6,037,346 [14th March 2000] dibenamine,
tolazoline, trimazosin and dibenarnine; o-adrenergic receptors as
described in US patents: 4,188,390; 4,026,894; 3,511,836; 4,315,007;
3,5627,761; 3,997,666; 2,503,059; 4,703,063; 3,381,009; 4,252,721 and

30 2,599,000 each of which is incorporated he;ein by reference; op-



tredted, as well as the route of administration, the conpositions may be
adm st ered at varying doses. 20 The conpounds of the invenbhagqkseyoodl SO
be conmbi ned& with any other drugs useful in the inhibition of c - PDEs,
such as cGWO #7312 The conpounds of the invention, their phdRGTABENPIER |y
acceptable salts, and pharmaceutically acceptabl e sol vates of either
entity can be 25 adm nistered alone but, in human therapy wll generally be
adm nistered in admixture with a suit+#8-=e pharmaceutical excipient diluent
or carrier selected with regard to the intended route of adm nistration
and standard pharmaceutical practice. 30 For exanple, the conpounds of the

nvent i on Olahhé edtoes® Holifie? clohlic Charsderhi, phpaverhe iavtichbiive,

buccal Iy or "su nthe formo tabl ets, capsul es (including soft
gel capsul esptionally instheqiresencs ofa icariptonic agentsuch ag piaminesander 2003

PCTI | BOO' 01430 --54- suspensions, which may contain flavouring or colouring
agents, for" immediate-, delayed-, controlled-rel ease such as nodified-,
dual -, sustained-, or pulsatile delivery applications. The conpounds of the

i nvention may al so be admi nistered via intracavenosal .inj &cﬁaﬁr @e 5
conpounds of(€} he aneventmere NG-denes (NO-agenist) cempeupds. ¢ &pPeYsing or

m or ocry st aldoPgs CORITS 6P s Heilint MelRier ol Bites, e B oo e, *°
di basi ¢ cal i wnthitivaesniradgany pitiate estarssinatuding plysear duinjtrater @isqot at o
cr oscar ol | eWeh dsu AERACSED) . Hosoitig: Bmanpnie RosRuy CHmEe,
(D) -y e B, B B o aonc o
Addi t i onal | {SNP}, | Bmiorpholinpsydaoniginec hmelsideming i amitese-at N-agetvh, | ¢
acid, glyceryl i iliamine (SNAP) S-nitroso-N-glutathione (SNO-GLU), N-hydroxy - L-

arginine, amyinitrate, linsidomine, linsidomine chlorohydrate, (SIN-1) S-

nitroso - N-cysteine, diazenium diolates,(NONOates), 1,5-pentanedinitrate,

L-arginene, ginseng, zizphi fructus, molsidomine, Re — 2047, nitrosylated

15 maxisylyte derivatives such as NMI-678-11 and NMI-937 as described in

published PCT application WO 0012075 ; and/or

(d) one or more potassium channel openers. Suitable potassium

channel openers for use herein include nicorandil, cromokalim,

20 levcromakalim, lemakalim, pinacidil, cliazoxide, minoxidil, charybdotoxin,
- glyburide, 4-amini pyridine, BaCl; ; and/or

() one or more dopaminergic agents.  Suitable dopaminergic
compounds for use herein include Ds-agonists such as, pramipexof;

25  apomorphine; and/or

() one or more vasodilator agents. Suitable vasoditator agents for use
herein include nimodepine, pinacidil, cyclandelate, isoxsuprine,
chloroprumazine, halo peridol, Rec 15/2739, trazodone, pentoxifylline;

30 and/or



behqute and talc may be included. Solid conpositions of a simlar type may
al so be enployed as fillers in gelatin capsules. Preferred Qﬁ@h@k@ﬂk@ I n
thi s regaigh bizghide | actose, 20 starch, a cell ul ose, n1|k 69

nol ecul ar wei ght pol yet hyl ene glycols. For aqueous suspensi ons and
elixirs, the conpounds of the invention may be conbined with various
sweetening or flavouring agents, cologying matter or dyes, with
enul si fying and/ or suspending agents and wth diluents such as water,

et hanol , propyl ene glycol and glycerin, and 25 conbinations thereof.

Modi fied rel ease and pul satile rel ease dossgnq{f orms may contain excipients
such as t hdgkoaeoamee thipmbaxang AR agonists BEage forms together with

.additional excipients that act as release rate nodifiers, these 30 being
coated on_and/or included in the body of the device. Release rate

nodi fi er s Ji(hponeer niore GNS anliveagenissianel/gr | i i t ed to, hydroxypropyl net hyl
--{ v.20 August 2003 WO 01/27112PCTI | BOO/ 01430 -- 55 cel |l ul ose, nethyl

cel l ul ose, sodi um carboxynet hyl cel | ul ose, ethyl cellul ose, cellulose

acetateg pqi%yet BHeeBE nidTE ?o?@mt;lws Matﬁéré@gwaikam@ar@deaeﬁmr ylate
copol yner ydr ogenat ed castor oil camauba wax, paraffin wax cel lul ose

acetate phimal& @atﬁyﬂrG@ErQﬂﬁyllﬁﬂﬁﬁll oneldth oMarght 200G and sinaldeicry| i c

201 4 0000l Yo AL X gk ShuorBAl, CRAGNL geipficiter™ | ©
nodi fyi ng  efiil@igind,s. ergoﬂekrimsem&ie&tenmﬁrg@mngnexctarxraet s etisalesginp] esent
both wi t hin the dosage he dosage

f or % dergetril ﬂe'ﬁg?g‘%énﬁf'“lefﬂi@? r@etqfsgt'n%l ’Qﬁ'@(ﬂ?’ﬁg"ﬁ?' B'Fgfﬂﬂtl'oﬁng dosage
fornul g &B}ﬁoﬁ%@@@ "Brété"rgﬁﬁ&e fakdutitid? @ndgy” edi ents: aspartarne,

acesul farre éasm um citric  acl croscarmel'l ose sodi um crospavi done,
di ascorbic aC| d, ethyl acrylate,

(k) one or more compounds which modulate the action of atrial natruretic
factor (also known as atrial naturetic peptide), such as inhibitors or neutral
endopeptidase; and/or
15
() one or more compounds which inhibit angiotensin-converting enzyme
- such as enapril, and combined inhibitors of angiotensin-converting enzyme
and neutra! entdopeptidase such as omapatrilat; and/or

20 (m)one or more angiotensin receptor antagonists such as losartan; and/or
{n) one or more substrates for NO-synthase, such as L-arginine; and/or
(o) one or more calcium channel blockers such as amlodipine; and/or

(p) one or more antagonists of endothelin receptors and inhibitors or
endothelin-converting enzyme; and/or

(q) one or more cholesterol lowering agents such as statins and fibrates;
30 and/or



et hyk cellul ose, gelatin, hydroxypropyl nmethyl cellul ose, magnesium 15

st earét e, manni tol, methyl nmethacrylate, mnt flavouring, pobyaubkens

gl ycol, furkd si-lica, silicon dioxide, sodiumstarch glycolate, sodium
stearyl fufbP&&711%0orbitol, xylitol. The terns di spersing or PEATABWVOIHIG as
used herein to describe FDDFs are dependent upon the solubility of the.
drug substance used i.e. where the drug substance is insoluble a fast 20
di spersing dosage formcan be preparee¢ dhet where the drug substance is

sol ubl e a fast dissolving dosage form can be prepared.. The conpounds of
the invention can also be adm nistered .-parenterally,,for exanple,

i et neenoR) bile o MdtcARtRallel BhURaAKhRSMBLIY agis BIGPIA! PRl 1Y,
intrathemal Y, "iattaventricdtarly, intraurethrally intrastemally,

i nt racr ani akigrfarimt hieudia candrotihentheorbin inhibitensy heparin; thjomheplagtin

adm ni stergd hy jnfuysion techni ques. For such parenteral administration
they are bé t@!ﬂf’ﬁ?‘?‘ﬂ@*‘?’b‘ﬁ’ﬁ%’@%mn | e aqueous sol ution which may
contai n other substances, for exanple, enough salts or glucose 30 to nake
the solution isotonic with blood. The aqueous sol utions shoulhc\i_ be suitably
buf f or eds ( pils] onabioy tmote pinsolini seAsHising, agentsr sifbsas yezdie ops

par enter al _REREIVERPONS 2lHte, UL POERicy aRIdES) 1 P0G 3 accom i shed

by standard pharnaceutical techniques well-known to those skilled in the
art. 5 For oral and parenteral admnistration to human patients, the daily
dosage | evel(olk-RQBRAQSAThideDas £ invention or salts or solvates thereof
will usually be from10 to 500 ng (in single or divided doses). Thus, for..
exanpl e, tablets or capsules of the conmpounds of. the 10 invention or
sal ts onosol(upbrs or morecicetyigholinasieraseriohibiiors suclpas depegipilaatd/es conpound
for admnistration singly or two or nore at a tinme, as . appropriate. The
physician in any event will determ ne the actual dosage

(v) one or more steroidal or non-steroidal anti-inflammatory agents.

15



whi'th will be nost suitable for any individual patient and it will vary
with the ,age, weight and response of the particular pati ent 20}{]@5@%@@

dosages |$V@[,92ﬁﬁanpl ary of the average case. There can, 5&&4
i ndi vidual instances where higher or |ower dosage ranges are ed and

such are wthin the scope of this invention. The skilled person will also
appreciate that, in the treatnment of S(iertal n condi tions (including I\/ED and
FSD), conpounds of the invention may “be taken as a single dose on an "as
20 required" basis (i.e. as needed or desired). Exanple Tabl et Formnulation
25 In general a tablet formulation could typically contain between about
0.01 ng anMMedieatUse a conpound according to the present invention (or a
~salt thereof) whilst tablet fill wei ghts may range from 50nmg to 1000ng. An
exanple fornul ation for a 10ng tablet is illustrated: 30 Ingredi ent%w w

Conpound GfTHex aERountis] OFORHY WGEMidr? %ré2 useful 7Tbecause dbey 6p0ssESS St ar ch
--21.375 -rCroscarnel | pse Sodium 3.00Q Magnesium Stearate, 1. 50 a 0 August
2003 PCT/ phaomasalogical TRCHViE At |4'1J"13£5»t gspegally mamaalyy RCMANg, qance

W th dru0 3fiadd Y Thel Ghe tRbleibR Fbated BB BHafadbaticdly, 85 nslasliar ocesses.

for exafmpl e, rec onpression or a wet dry granulation process. The
t abl et cor ese dganimal imedicamedtsy t h appropriate overcoats. The conpounds of
the invention can also be adm nistered intranasally or by inhalation and
are conveniently delivered in the formof a

According to a further aspect of the invention there is provided the
compounds of the invention for use as pharmaceuticals, and for use as
- 10  animal medicaments.

In particular, compounds of the invention have been found to be potent
and selective inhibitors of cGMP PDEs, such as cGMP PDES, for example
as demonstrated in the tests described below, and are thus useful in the

15 treatment of medical conditions in humans, and in animals, in which cGMP
PDEs, such as ¢cGMP .PDES5, are indicated, and in which inhibition of
cGMP PDESs, such as cGMP PDES, is desirable.

By the term “reatment”, we include both therapeutic (curative), palliative or
20 prophylactic treatment.

Thus, according to a further aspect of the invention there is provided the
use of the compounds of the invention in the manufacture of a
medicament for the treatment of a medical condition in which a cGMP

25 PDE (e.g. cGMP PDES) is indicated. There is further provided the use of
the compounds of the invention in the manufacture of a medicament for
the treatment of a medical condition in which inhibition of a cGMP PDE
(e.g. cGMP PDES) is desirable.

30 The compounds of the invention are thus expected to be useful for the
curative, palliative or prophylactic treatment of mammalian sexual



dry*powder inhaler or an aerosol spray presentation froma pressurised 15
container, punp, spray or nebuliser with the use of a sui t ablog AppRRehdzant ,
e.g. dichl etodifluoronethane, trichlorofl uoronethane,

di chl or ot eWW@aPV2idtDet hane, a hydrof | uor oal kane such as 1, 1, 1PCFIB00/01430
tetrafl uoroet hane (HFA 134A [trade mark] or 1,1,1,2,3, 3, 3-

hept af | uor opr opane (HFA 227EA [trade mark]), carbon di oxi de or-other 20
suitable gas. In the case of a pressuri “aerosol, the dosage unit may be
determ ned by providing a valve to deliver a netered anount. The
pressurised container, punp, spray or nebuliser may contain a solution or

suspensi on otlisordersct i \he pactiquian dhe compotridsdae of valuedn the didzament ofd t he
propel l ant _as the_sol vent g}i ch n&% additionally contain a _|ubricant, 25
e.g. sorbit amanMaliansexual dysiupctians suah asi malesetasiile:dysignclion (MED). f r om
gel atin) f-,@r-nq'g& hBedNfeidia! ' LAt : f ntain
a powder m Ix of egag'ogpoung %Tx U?Lgygmﬁ?ﬁéﬁgmggggﬂi%%%%&Jé&ag%se
such as | act bypoagtivet sextial desiraaliseuler ciemilg sexwdbardusairdistrden earate

ferably S0t h h metered d . upuff” t AL NS f 1.
Po°50 o b - SER ) i eretfiar s o Se8al Sepsiiig e umiorh S BRI 1430
the inventi ogeflafs g@*dam)asfamidnedaéttb%ﬁnalﬁafd(imhﬂbk seficivedQstBtatlin N an

to 50 ny I'ch may be

aerosol will be in the range of froml C adm ni st ered
;yin a si ngl ee-uptakecinhibitar {SSRIY lingucedh sexwalddysianction but, algadytwillhee day. 5

2tom ser . Folth el Lot GBaU8 d1Ber Hdfraleoniifond B8 win w Pelgmiotndy” "
i ngredi ents selestielGiMFe RDES nnhibifdreiss irdicatedperslidlo ceaditions inda@s .
et hanol, glycerol, propylene glycol, |ow nolecular weight ol yet hyl ene

gl ycol s, 1GodPiEalure rlabeur.; dywpeaarbera, bepigrenrgstatie hyparplasia (BEHer s,
Puont ' by BREPRE: el boSfltor! YRCHaNEL. s, GRHANE Skl Valfan

'(Prinzmetal) angina, hypertension, pulmonary hyperiension, chronic

obstructive pulmonary disease, coronary artery disease, congestive heart

failure, atherosclerosis, conditions of reduced blood vessel patency, e.g.

15 post-percutaneous transluminal coronary angioplasty (post-PTCA),

peripheral vascular disease, stroke, nitrate induced tolerance, bronchitis,

allergic asthma, chronic aéthma, allergic rhinitis, diseases and conditions

of the eye such as gléucoma, optic neuropathy, macular degeneration,

elevated intra-occular pressure, retinal or arterial occulsion and diseases

20 characterised by disorders of gut motility, e.g. irritable bowel syndrome

(IBS).

Further medical conditions for which a potent and selective cGMP

PDES inhibitor is indicated, and for which treatment with compounds of the

present invention may be useful include pre-eclampsia, Kawasaki's

25 syndrome, nitrate tolerance, multiple sclerosis, diabetic nephropathy,

neuropathy including autonomic and peripheral neuropathy and in

particular diabetic neuropathy and symptoms thereof e.g. gastroparesis,

peripheral diabetic neuropathy, Alzheimer's disease, acute respiratory

failure, psoriasis, skin necrosis, cancer, metastasis, baldness, nutcracker

30 oesophagus, anal fissure, haemorrhoids, hypoxic vasoconstriction as well
as the stabilisation of blood pressure during haemodialysis.



thE?'Q»?T; can be admnistered in the formof a suppository or pessary, or

t hey y he applied topically in the formof a gel, hydrogel pgla &ds?fzbos

sol uti on, wigogsA@n oi ntent or dusting powder. The conpounds. ngg

i nvention or salts or solvates thereof may al so be dernal I'y adm n| s({ er ed.
The conpounds of the invention or salts or solvates thereof may al so be
transdernmal |y adm ni stered, for exanpkg.. by the use of a skin patch. They
may al so be adm nistered by the ocular, pulnonary or rectal routes. 20 For
opht hal m ¢ use, the conmpounds can be fornulated as m croni sed suspensi ons
in isotonic, pH adjusted, sterile saline, or, preferabl y, as solutions in

i sotoni c, H adjusted, sterile sal Irﬁq %[Snal | conbination with a
+preservat i bart Vd%feie'[ﬁ%‘ﬂnﬁwﬁ'ﬁ'ﬂﬂﬁi 44 AI ternatively, they may

be fornmulated in an ointnment such as petrol atum For application topically
to the skitn, the conpounds of the invention or salts or solvates thereof
.~can be forThustihe inveation ptaides aimethedof feeating or pepvantinga masliealnpound
suspended or

fol I owithg: C%l(ﬁb ?oroyvﬂ:ch q'l&E_ﬁ%&P?eﬁEB'tg@Bﬁ?r %‘fp r g?rpgﬁ nfHl F‘E%)ell gLet he

gl ycol , pohygapshay ! lﬁélﬁd Iaqwﬁéﬁmé:ﬁ@e WiicRldatgides adhfinideribggast 2003

PCT/IBOO’ 01434 conpound mul si fying wax and water, Alternatively, they can
be for mul therapegticallyuefiestive RBIOWH O acﬁ@&!ﬂ‘-"@@sﬁ&ﬁﬁ@d“@!?“‘lﬂ%stel Jed in,

for ,exanp e of the followng: mneral oil,

sorbi tan @B@m@%&g%@fﬁg&nﬂe glycol, liquid paraffin, pol ysorbat e
cetyl 5 esters wax, cetearyl alcohol, 2- octyl dodecanol , benzyl al cohol

and ter. _The corrpounds of the invention may al so be used in conbination

W t h@ﬂl%ycPB&mPH“céﬂ’Fmﬂﬂ% are known to forminclusion and non-

i ncl usi on conpl exes with drug nol ecul es. Formation of a drug-cyclodextrin

Is conplex may nodify the solubility, dissolution rate, bioavailability

and/ or The compounds of the invention will normally be administered orally or by

any parenteral route, in the form of pharmaceutical preparations
comprising the active ingredient, optionally in the form of a non—thic
15 organic, or inorganic, acid, or base, addition salt, in a pharmaceutically
acceptable dosage form. Depending upon the disorder and patient to be
treated, as well as the route of administration, the compositions may be
administered at varying doses. ‘

20 The compounds of the invention may also be combined with any other
drugs useful in the inhibition of cGMP-PDESs, such as cGMP-PDES.

The compounds of the invention, their pharmaceutically acceptable

salts, and pharmaceutically acceptable solvates of either entity can be

25 administered alone but, in human therapy will generally be administered in

admixture w%th a suitable pharmaceutical excipient diluent or carrier

selected with regard to the intended route of administration and standard
pharmaceutical practice.

30 For example, the compounds of the invention or salts or solvates
thereof can be administered orally, buccally or sublingually in the form of
tablets, capsules (including soft gel capsules), ovules, elixirs, solutions or



stakility property of a drug nolecule. Drug-cyclodextrin conpl exes are
generdl |y useful for nost dosage fornms and adm ni stration rogbgggus{xgoo@n
alternati v& to direct conplexation with the drug the cycl odextri

used as anV@BYF 13y additive, e.g. as a carrier, diluent OIPCéFGF%?]l“g%er
15 Al pha-, beta- and gamma-cycl odextrins are rmst commonl y used and

sui tabl e exanpl es are described in WO- A-91/11172, WO A-94/ 02518 and

WO A- 98/ 55148. Ceneral ly, in humans, o4 ~admi ni stration of the conmpounds
of the 20 invention is the preferred route, being the nost convenient and,
for exanple in MED, avoiding the well-known di sadvant ages associated with

i nt racavenoggkp éﬂlsnSné Qﬂﬂ'bﬁ' ftddhm:nAﬂQv@irﬂTg eor @olduriingi a@nts,glfoen | n
MED for a typlca man i s from 25

to 250 of coppound wh
ci r cunst anc demasiate-,t ndelaged-pi &Qﬂt@uﬂi‘ﬂ'@l@aﬁ?orﬁu&hsvﬁ I !ﬂﬁcﬁ@e‘ir g’l"‘ﬁEr or
from i npai t d tdze u ma
be admrrﬁl st gﬁg@"géq' epgﬁ%@ieo ct%rpeﬁé ?H'gé@r ns) (r?(;lg% séélﬁéggﬁc\’/set&etr }%rg usg
a co?pound Q?vgriﬁenlm}[aygialsonbtla qc{mlnmemd ﬂl:r |rit|§acauenmsah?tnject@l'nt tHhe teof dor
a veterinarily accep e solvate or o-dru er,eon S ere
as a sui § ablcPmpaLBgs 0j heripvantion may Hlso b ad Fuevﬁﬁf‘éemﬂ fﬁ%‘rwgggi?@iir. nary
practice ang)éggﬁ §§lﬁ!ﬁh § é@&ﬁﬁsv“ Il WO 01/27112 -- 60 20 August 2003
e

PCT/ 1 BOO 01 ermn the osing regi nen and route of adm nistration
which will be nost appropriate for a particular animl. Thus, according to
a further aspect

For i o on- o sy Gl ooh i cekdoBY L5, o riaERES o

phar maceut i galiliips8 Id&b@é' iU BRRAG) @hmmdcammaxe diithasictcalciuaar ri er .
In addition to the fact at corrpounds of the invention |nh| bit c I|c Fv

guanosi A8 SPFGSPM%WM staeaip (Rrafasably GRras PRIARIOTHBRIOCA SN

disintegrants such as sodium starch glycollate, croscarmellose sodium and
certain complex silicates, and granulation binders such as
polyvinylpyrrolidone,  hydroxypropylmethyl cellulose (HPMC),
hydroxypropyicellulose (HPC), sucrose, gelatin and acacia. Additionally,

15 lubricating agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers
in gelatin capsules. Preferred excipients in this regard include lactose,
20 starch, a cellulose, milk sugar or high molecular weight polyethylene
glycols, For aqueous suspensions and/or elixirs, the compounds of the
invention may be combined with various sweetening or flavouring agents,
colouring matter or dyes, with emulsifying and/or suspending agents and
with diluents such as water, ethanol, propylene glycol and glycerin, and

25 combinations thereof.

Modified release and pulsatile release dosage forms may contain
excipients such as those detailed for immediate release dosage forms
together with additional excipients that act as release rate modifiers, these

30 being coated on and/or included in the body of the device. Release rate
modifiers include, but are not exclusively limited to, hydroxypropylmethyl



par?"-"cul ar, are potent and selective inhibitors of cGw PDE5, conpounds of
the inventjon may al so have-the advantage that they may be mp@uqust 2003

ef fi caci omobbrama2z be | ess toxic than, have a broader range wrflg@g/bui;ay
than, be nore potent than, produce fewer side effects than, be nore easily
I s absorbed than, or they may have other useful pharmacol ogical properties
over, conpounds known in the prior aLtsg The biological activities of the
conpounds of the present invention were determ ned by the follow ng test
met hods. 20 Phosphodi esterase (PDE) inhibitory activity The conpounds of

T B e heeL bl EURBhS g b5 H s b Bl odey > 11
+3 .5 - monopsRlal Lt R eliiiene xius AR quil, Carbontep bremonice  (CAVP)

phosphodi gsterases were y nmeasurenent of their 1C 50 val ues
(t he concemethacoylatefcapniyroenhyidsaqaenatgdieastanol.i GNaURR Yo araiipy e

“Tactivity). 30 Th equir P | ' of
Sour ces. | Meth GRIWESA ArETRte AR TERISRToRTIMART CoILREEpMARSY
human V\f 0 th@hadr/lic-Aid 2poliaet aRQQRixtiRES! thBRas/ OMeaifiechrelease and ri cl e,
human skel etal miscl e and bovine retina, essentially by the thopl of  WJ.
Thonpson arpulgatie relesisentdasags derem ma:{g?ql?taﬂ(ﬂﬂ%f\f)@ WB‘HF‘E&& - the

o et FfeREAERUIGAY BRGORAIE. | Fledid qite AhEURAR, (SRienger e

obt ai ned f cavenbsum tissue, human pl'atel ets or rabbit
pl at el et s; rhébe: Hid3ent thothiwithin tROEosRPEdprmedise.ouithintbe malsix RYOr cor pus

e ar @reBedaRAGedPEN ten UPBR e SRR 0k PRBG ROEs) from human skel et a
muscl.e;sand the photoreceptor PDE (PDE6) from bovine retina.

Faét dispersing or dissolving dosage forrulations (FDDFs) may
contain the following ingredients: aspartame, acesulfame potassium, citric
acid, croscarmellose sodium, crospovidone, diascorbic acid, ethyl acrylate,
ethyl cellulose, gelatin, hydroxypropylmethy! cellulose, magnesium

15 stearate, mannitol, methyl methacrylate, mint flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodium starch glycolate, sodium
stearyl fumarate, sorbito}, xylitol. The terms dispersing or dissolving as
used herein to describe FDDFs are dependent upon the solubility of the,
drug substance used i.e. where the drug substance is insoluble a fast

- 20 dispersing dosage form can be prepared and where the drug substance is
soluble a fast dissolving dosage form can be prepared..

.'[’“\

The compounds of the invention can ailso be administered
parenterally, for example, intracavernosally, intravenously, intra-arterially,

25 intraperitoneélly, intrathecally, intraventricularly, intraurethrally
intrasternally, intracranially, intramuscularly or subcutaneously, or they
may be administered by infusion techniques. For such parenteral
administration they are best used in the form of a sterile aqueous solution
which may contain other substances, for example, enough salts or glucose

30 to make the solution isotonic with blood. The aqueous solutions should be
suitably butfered (preferably to a pH of from 3 fo 9), if necessary. The



to BPhosphodi esterases 7-11 were generated fromfull [ength hunman

reconﬁ{ nant clones transfected into SF9 cells. Assays were. p%bf;@éd’@ﬁb@lthel’
using a nodification of the "batch" method of WJ. Thonpson et al

(Bi ochem , WX®O27118, 5228) or using a 15 scintillation pr ommrlmoammp for
the direct detection of AMP/ GW using a nodification of the protocol
descri bed by Anersham plc under product code TRKQ709017100. In summary,
the effect of PDE inhibitors was inves§ggated by assaying a fixed anount
of enzyme in the presence of varyi ng inhibitor concentrations and | ow
substrate, (cGW or cAWP in a 20 3:1 ratio unlabelled to [3H] -label ed at a

conc. -1/3 K htht final sa p t
“T001 with ai%a?r Gy o SybapiRyg Siopra B et B bl YBRGRRAS WP Lo
serum al bunmal h@iﬁ§he&ﬂiﬁsﬂa’i‘ﬂdﬁk@bﬁénﬁh&&1@§m&mmq0§§bﬂélBﬁldwn 30-60
mn at SOCto |ve X30% substrate turnover and term nated with 50 |

yttrium si I“rtodhesﬁmlledamﬂﬁaﬁ(cont aining 3 mM of the respective unl abelled
cyclic nucleotide for PDEs 9 and 11). Plates were re-seal ed and shaken for
20 min, after which the beads were allowed to settle for 30 min in the

da(r]I k and st hen couprgredrabana pammnadmmiswanmdemt(rfm patignts)ihe dia;iy CT) |
Radi oacti vit units were convert to %aCtIyIt 0 an u te contro
(100%, pl ott¥ ashgedavel-ef the W%ﬂ‘gﬁoﬂbﬁd@\’ﬁﬂ &m Saltsof %fﬂv#ﬁg ereaf,

val ues obt ai t & oPhivided8bs@)t ension. Results
fromthese t@@?"ﬁggefﬁ&{' ﬁ}fo 3@1%{; r%o% WO 01/27112 -- 62 -
PCT/ 1 BOO/ 01430 conpounds of the present invention are potent and sel ective
inhibitors of ¢ -sp cific eferred S t
i nvention, such a Folk %*arﬁQgEnéﬁgé S Qrfapfﬂfé%zng?l@% co&épé@i:lsoggﬁﬁgMb
44c, 63, o64,m65nt|c§§or @ths @?%&&t@@%ﬂé@f prPeoHtain RonFEBaTgPte256 md®f 17,
21, 26, 29, a, 59, 68, 70, 71, 73, 74, 75, 77,
79, 80, 84, amwegqomggunglforgmmmls;ratuon smgly or two or more at a time, as

appropriate. The physician in any event will determine the actual dosage

which will be most suitable for any individual patient and it will vary with the

age, weight and response of the particular patient. The above dosages

15 are exemplary of the average case. There can, of course, be individual

instances where higher or lower dosage ranges are merited and such are

within the scope of this invention. The skilled person will also appreciate

that, in the treatment of certain conditions (including MED and FSD),

compounds of the invention may be taken as a single dose on an “as

20 required” basis (i.e. as needed or desired).

Example Tablet Formulation

25 In general a tablet formulation could typically contain between about
0.01mg and 500mg of a compound according to the present invention (or
a salt thereof) whilst tablet fill weights may range from 50mg to 1000mg.
An example formulation for a 10mg tablet is illustrated:

30 Ingredient Y%owiw
Compound of Example 12 - 10.000*



1143116, 118 - 128, 130 - 136, 138, 140, 143 have | Cw values of less than
about™10nM.for the PDE5S enzyme. A further preferred group of ,4Q,6RPRQINdS

xl

havi ng | es,0f | ess than about 10OnM for the PDE5 en e those
of Exarrplcﬁg&?giﬁéa,‘ 51, 51 a, 59, 113, 114, 116, 118, 119?@?“%’2‘2"- 129,

131 - 136, 138, 140, 143. An additional group of conmpounds, such as those
of Exanples 48, 50, 51, 5l1a, 59, 63, 65 70, 71, 72, 73, 76, 77, 78, 79,
80, 81, 82, 83, 89, 91, 92, 94, 113, "H¥4" 116, 15 122 - 127, 129, 131, 132,
133, 134, 138, 140 have | CSO val ues of |ess than about 5nM for the PDE5
enzyne. Especially preferred herein are conpounds which have an 1050 val ue
of |less tHactegmwut 10, nore preferably | ess t@4n28bout 5 nMfor the PDE5
.20 enzyne gﬁeggﬂbination with greater than 10-éﬁb§ selectivity for the PDES
" enzynme ver I¢he PDE6 enzyne. Functional acti 525 This was assessed in

vitro by detRsRhimhdlbseSodigRacity of a conpougdpsaf the invention to
--enhance sodiumnit rogr ussi de-induced relaxation of pre-contracted rabbit

corpus cavdiagnesiumsStearateri ps, as described bp08. A Ballard et al. (Brit.
J. Pharnacol ., 1996, 118 (suppl.), abstract 153P). 30 In vivo activi WO
01/2711Z2 - 63 20 August 2003 PCTI | B00/ 01430 Conpounds were screened in

anaest het i serhi¢ quantity id tygicaly sdjibeidrin eeBafidnce vitH Gfug adtivitgdn ni strati on,
to enhance the pressure rises in the corpora cavenosa of the penis induced
by intracavernosal injection of sodiumnitroprusside, using a nethod based

00 nat  deSRichoRbION diid B8 manGiciiredf by stad A" Hb8bses tr Whatile,

1994; 1 3, .
(- direct compression or a wet or dry granulation process. The tablet cores

10 may be coated with appropriate overcoats.

The compounds of the invention can also be administered
intranasally or by inhalation and are conveniently delivered in the form of a
dry powder inhaler or an aerosol spray presentation from a pressurised

15 container, pump, spray or nebuliser with the use of a suitable propellant,
e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2-
tetrafluoroethane (HFA 134A [trade mark] or 1,1,1,2,3,3,3-
heptafivoropropane (HFA 227EA [trade mark]), carbon dioxide or other

20 suitable gas. In the case of a pressurised aerosol, the dosage unit may be

T

determined by providing a valve to deliver a metered amount. The
pressurised confainer, pump, spray or nebuliser may contain a solution or
suspension of the active compound, e.g. using a mixture of ethano! and
the propellant as the solvent, which may additionally contain a lubricant,

25 e.g. sorbitan trioleate. Cépsules and cartridges (made, for example, from
gelatin) for use in an inhaler or insufflator may be formulated to contain a
powder mix of a compourid of the invention and a suitable powder base
such as lactose or starch.

30 Aerosol or dry powder formulations are preferably amranged so that
each metered dose or “puff” contains from 1. to 50 mg of a compound of



Saféty Profile Conpounds of the invention may be tested at varying i.v and
p.0. #oses in animals such as nouse and dog, observing for apy,yntsward
effects. BE¥anpl es and Preparations The synthesis of the conpounds of the

i nventi on &QI0WI71the internediates for use therein are il | Emo®di43y t he
foll owi ng Exanpl es and Preparations. 15 1H nucl ear nmagnetic resonance (NWR)
spectra were recorded using either a Varian Unity 300 or a Varian |Inova
400 spectroneter and were in all cased8consistent with the proposed
structures. Characteristic chemcal shifts (8) are given in
parts-per-mllion downfield fromtetranethylsilane 20 using conventi onal
abbreviatio i I an{ | ; & , daify aake twiths .ardoubl et ;
t, triplet; ﬂg‘b‘ iﬁ@&ﬁ?@t@n%‘d‘ﬁm t |°pF§ ;Watt)lfg,ﬁ@b?;)hs?g_elv%a?sdaswect ra (mz) were
recor ded usaegsal Filkbe in thestangecof oM 1 {0 SAIBY wiich Mmaybe admipisteed

t hermospray. i onisati.on node (TSP) or .usin LRI [ or in
el ect r ospr i & 519 0P8R oﬁﬂHQS'? E%'%'a'?y-ﬂ,@l"f‘?‘?}i@%#w&ﬂ@‘a‘? ?‘ée Poni sati on
node. As used herein, the term "colum chromat ography” refers to nornal

phase chronat ography using silica gel (0.04-0.06 nmm, 30 Room tenpperature
i ncl udess 20 to 23be wompoupds1of Abeadpentiopo may@tse b, %’I%@atﬁdsggf

Synt hesi s of, |l I ' . p [ Q0 = i i hith S

Sodi um net ape@r‘g\ﬁ%%ﬂ%ﬁ}%ﬁ&d@& 0 eltljaqsn%sr g@ﬁﬁmgé% fﬁ"g% utég‘nol

(100 nm) - ﬁié_ffblmlgg"li@ré&@ﬁis a6 solubiiibets,tembisifiers ontstispesdipguagants: 2-

il oront cot e 2Saal? Gyedialc? pPabyteS G B WhSioBar WBighe ! U=
polyethylene glycols, sodium chloride, fluorocarbons, polyethylene glycol

10 ethers, sorbitan trioleate, oleic acid.

Alternatively, the compounds of the invention or salts or solvates
thereof can be administered in the form of a suppository or pessary, or
they may be applied topically in the form of a gel, hydrogel, lotion, solution,

15 cream, ointment or dusting powder. The compounds of the invention or
salts or solvates thereof may also be dermally administered. The
compounds of the invention or salts or solvates thereof may also be
transdermally administered, for example, by the use of a skin patch. They
may also be administered by the ocular, pulmonary or rectal routes.

For ophthalmic use, the compounds can be formulated as
micronised suspensions in isotonic, pH adjusted, sterile saline, or,
preferably, as solutions in isotonic, pH adjusted, sterile saline, optionally in
combination with a preservative such as a benzylalkonium chioride.

25  Alternatively, they may be formulated in an ointment such as petrolatum.

For application topically to the skin, the compounds of the invention
or salts or solvates thereof can be formulated as a suitable ointment
containing the active compound suspended or dissolved in, for example, a

30 mixture with one or more of the following: mineral oil, liquid petrolatum,
white petrolatum, propylene glycol, polyoxyethylene polyoxypropylene



forg h. Athick mxture resulted and a further 100 ni isobutanol was
added andithe m xture refluxed for 3 h. The mxture was cool &g sgRgt b&hz
guenched wﬂdllﬁi\izhydrochl oric acid. The product was extracp, g hyl
acetate and the organi cs washed with dilute hydrochloric aci ﬂ% é dried
(MgS™) and concentrated to give a brown solid. Purification by flash

col um chronmat ography (ethyl acetate_gg_eluant) gave 10.5 g of product as
a yellowsolid. 15 "H NWR (300 MHz,- CDCI3): 8 = 1.05 (d, 6H), 2.20 (m 1
H, 4.40 (d, 2H), 7.10 (dd, 1 H), 8.30 (dd, 1 H, 8.45 (dd, 1 H. LRV

Compbund EQTEPKy SGEIVRG MR AN WPEp a ARSDRINE: HORRCRAOBE Vi

- ds- DMSO t for2 7.00
" ldd, 1 )H) ﬁ’g"‘g%*?ﬂ 4d a H%k&agbl% 36%‘ & c?é&m %u%?ggg?% Y dissdved k! for H),

2- i soBut ox@xampleda@ mume 6if conec o momo@fommlhmgrermqe;aml,gsor@ltée mol ),

'trlfluoroacetl aci 1 ) were
added to 2™ 5'8 ’%m 88‘%‘%@?(9“}0?&(!#%@{ gg?%ﬁ 6538&%%5&{&%&59 r%n{% ure was
refluxed fe@sters Wwak, céteand dicutibll Docflictdcanot, benzghalcohsicandiWwateresi due was
extracted fromwater with ethyl acetate and the organics washed with water

(twce) and brine (twce), dried A 20 August 2003 WD 01/27112

PCTI | BOOY 01430 ?‘%‘r‘imga of b FRAAEGH itk iso'BE udeRflin EanBiRNAS

redi ssolved in e ceaewas Wth so umthlosufate
(twice), waitkra (:ya!odextnn ﬁlyc!mde@ctnnsca)e knawinitedofmtigcitsiamand monent r at ed

go‘g(ll\/SSt ?.e PeSI red rod Wﬁha?uéiﬂ'}loj%}élﬁﬁs s'pflr_&rgauog. g'gaggug “Fﬁ’de’éﬂ'?oc?g a)l.
H. .10 comp!ex may modlfy the solubility, dissolution rate, bioavailability and/or
stability property of a drug molecule. Drug-cyclodextrin complexes are’
generally useful for most dosage forms and administration routes. As an
alternative to direct complexation with the drug the cyclodextrin may be
used as an auxiliary additive, e.g. as a carrier, diluent or solubiliser.
15  Alpha-, beta- and gamma-cyclodextrins are most commonly used and
suitable examples are described in WO-A-91/11172, WO-A-94/02518 and
WO-A-98/55148.

Generally, in humans, oral administration of the compounds of the

20 invention is the preferred route, being the most convenient and, for
(" example in MED, avoiding the well-known disadvantages associated with '
intracavernosal (i.c.) administration. A preferred oral dosing regimen in

MED for a typical man is from 25 to 250 mg of compound when required.

In circumstances where the recipient suffers from a swallowing disorder or

25 from impairment of drug absorption after oral administration, the drug may

be administered parenterally, sublingually or buccally.

For veterinary use, a compound of the invention, or a veterinarily

acceptable salt thereof, or a veterinarily acceptable solvate or pro-drug

30 thereof, is administered as a suitably acceptable formuiation in
accordance with normal veterinary practice and the veterinary surgeon will



LRVB, (TSP): 322.3 (MH). ( Preparation 4 to 2-n-Butoxv:-5-iodonicotinic

aci d %&he title conmpound was prepared by the nethod of Prepar ab iaB§usB2003 NWR
(300 MHz, @DC13): 8 = 1.00 (t, 3H), 1.50 (m 2H), 1.85 (m 2H), “4.60 (t
2H), 8.50 WOoOW2H2 8 70 (s, 1 H), 10.50 (br s, 1 H). LRVS (ERSFIBOO®RE00
(MH). 15 Preparation 5 Ethyl 2-nmethyl-3-n-p ropyl-pvrazol e-5-carboxylate A
solution of diethyl oxalate (27.2 nL, 0.2 nol) in 2-pentanone (21.2 ni,
0.2 mol) was added dropwi se to a sol uti6®r-of sodium (4.83 g, 20 0.21 nol)
in ethanol (200 nmL), and the reaction stirred at 60C for 5 h, then cool ed
in.an ice-bath. The solution was neutralised using acetic acid (11.5 ni,
0.2 nol) an Q7 2 istrAlioh st vedll v se.
The m xtur eﬂs\n@-an@?#%?ﬁ@&?@mﬁggdntmﬁe%f ?g@ml?tgnper ature and

concent r at ethoshdppropriate dor @ pastioular. anitvel25 resi due wasi, partitioned

bet ween di-ghl oronet hane (300 nL) and water (200 nL), and the phases )
separ at ed. The aqueous | ayer was extracted w th dichloromethane (3 x 100
m), the covhi8edceoidiiYy fo SPfuHicaspeiteot thel RWenlibS®prenix peoviged & ed
under reduced pressure.” The crude product was purified by.colwm .
chr omat ofyr aphgmaacenticat fogoulation incleding a3608RouRde .OE dhgn 8‘"@!‘%9'?5]" as

Shd the ¢i ¢ PURERHER wilf (% PHAmiceuBEaRy or QuGBAAKE JoggewBly dtidvar 7 0)
PCT/ 1B00/ 01 dRGentrorddrriéB00 Mz, CDCI3): 8 = 1.00 (t, 3H), 1.40 (t, 3H),
1.70 (m 2H), 2.60 (t, 2H), 3.87 (s, 3H), 4.40 (g, 2H), 6.60 (s, 1 H).

In addition to the fact that compounds of the invention inhibit cyclic

10 guanosine 3',5-monophosphate phosphodiesterases (¢cGMP PDEs) and in
particular, are potent and selective inhibitors of cGMP PDES, compounds
of the invention may also have the advantage that they may be more
efficacious than, be less toxic than, have a broader range of activity than,
be more potent than, produce fewer side effects than, be more easily

15 absorbed than, or they may have other useful pharmacological properties
over, compounds known in the prior art.

The biological activities of the compounds of the present invention were
determined by the following test methods.

20
Phosphodiesterase (PDE) inhibitory activity

The compounds of the present invention are potent and selective cGMP
PDES inhibitors. In vitro PDE inhibitory activities against cyclic guanosine

25  3,5-monophosphate (cGMP) and cyclic adenosine 3',5-monophosphate '
(cAMP) phosphodiesterases were determined by measurement of their
ICso values (the concentration of compound required for 50% inhibition of
enzyme activity).

30 The required PDE enzymes were isolated from a variety of sources,
including human corpus cavernosum, human and rabbit platelets, human



Preﬁb@ration 6 5 2-Meth -3-n- ro |- razole-5-carbo lic acid A mxture of the .
title conpound of Preparation 5 (21.5 g, 0.11 nol) in aqueo%A%@lqytm:%

hydr oxi dewgpbigmen (50 ni, 6 N, 0.3 nol) was heated under "ﬁ’ﬂ’
The cooled m xture was diluted with water (50 m-) and aci ed usmg

concentrated hydrochloric acid (25 nL) and the 1o resulting precipitate was

filtered and dried to"give the title_cgppound ,(17.3 g, 94% as a pale

yell ow solid. A portion (1 g) of this solid, was recrystallised from

wat er/ethanol. MP. 120-122C 'H NVR (300 MHz, d6 DI\/SO) 8 095(t 3H)
1
_y

1.59 (m 2H), .2.60 S,

H) . Prepar ;t)qrgﬁ‘c Wﬂ?hmmnrﬁslfé%mg "51‘3‘?‘%%‘1 éeig‘ae ﬁ%@"&é‘ya%!r d A
+Fum ng sulf ﬂ‘ﬁidd? 5 r L@id TR0 fijgm ng 20
nitric aci JH%M 8 K%J'I 'g’ib)n I nt a@ﬁfﬁ@@h n'f'gprl(g'dterrpeﬁgﬁreu< 30C.
The mi xt uke31Bs tlhepasisulard the aGBIRspecific E’BE PP zand the 86&MPic  acid

" Cerper ai ur dnGRERR SAMF PRE, TEBEQ WeRE , s oM Thiknah o e,

pour ed isnt Q:a\emmdnsﬁséﬂeedhwm OptateletsThﬁ bl Yrlatefsts £ XtheacGMIPW th 25
di chl oronet hane (2. x dried (MgJS™X) and concentrated to give a .

solid. The Stinaplatesk PDrEe (PD@%&’)C\G aingdsirag, bumanTeRIpys| cavepgsum;
1351 1 A o oA POE e O 55 1

Pr epar at i orcadie0 vdntidle] 2hé 7cAMPBspegific tPREOIPDE4) from human skeletal

muscle; and the photoreceptor PDE (PDE6) from bovine refina.

(7- 10 Phosphodiesterases 7-11 were generated from full length human

recombinant clones transfected into SF9 cells. o

Assays were performed either using a modification of the “batch”

method of W.J. Thompson et al. (Biochem., 1979, 18, 5228) or using a

15  scintillation proximity assay for the direct detection of AMP/GMP using a
modification of the protocol described by Amersham plc under product

code TRKQ7090/7100. In summary, 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

20 3:1 ratio unlabelled to [*H]-labeled at a conc ~1/3 Km} such that ICso = K.
(. The final assay volume was made up to 100ui with assay buffer [20 mM
Tris-HCI pH 7.4, 5 mM MgCl,, 1 mg/ml bovine serum albumin]. Reactions

were initiated with enzyme, incubated for 30-60 min at 30°C to give <30%
substrate tumover and terminated with 50 ul yttrium silicate SPA beads

25  (containing 3 mM of the respective unlabelled cyclic nucleotide for PDEs 9
and 11). Plates were re-sealed and shaken for 20 min, after which the

beads were aflowed to settle for 30 min 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

30 inhibitor concentration and inhibitor 1Csy values obtained using the ‘Fit
Curve’ Microsoft Excel extension. Results from these tests show that the



PCT/).B00/ 01430 2- Met hyl - 4-ni tro-3-n-oropyl -pyrazol e-5-carboxani de A

m xt uke of the title conpound of Preparatlon 7 (18.6 g, 87.3 BHBQ ?6b

thi onyl chl®ride (75 nL), was heated under "reflux for 2 h. fThe 3
reacti on mw@ 0V 1RAs concentrated under reduced pressure andP€HEB@®/0146WI due
poured into an ice/ammoni um hydroxi de m xture. This was extracted with

di chl oronet hane (4 x 100 m -) and the conbi ned organic extracts dried
(MyS™4) and evapor at ed under reduced p6@ssure. The crude product was
purified by colum chromatography on silica gel, using dichloronethane:
met hanol : 0. 88 ammoni a (95:5:1) as eluant to afford the io title conpound

( ?n & ZEI) 370/%8 Pﬁf‘@%df%s @?% @%ﬂ%ﬁ%ﬁ? a\]§ se;écj% rhhrbrt%l@ of 1. 72

Pr epar at i onc@GMPB-spedificrPDESNet hyl - 3- n- propyl - nyrazol e- 5- car boxam de A
m xture of<the title conpound of Preparation 8 (6.17 g, 29.0 mol) and
tin(Cll) chlori de dlhydrate(3289 145 mmt) in industrial nethylated

spirits (I Wéferrla%dﬂleH Bfbsént fivenibhlsuélobs dhbse BhExampjr@

m xture was concentra er re uced pressure to é)]_groxr rrate half its

vol une, 20 naenreedmoam&trMa;mm&z%ﬁﬁmﬁn Ak B8 ea e ion,

and extracted wt | oro a 3 hga C e rgqnic
extracts meF@"w&a ‘R’f;% g%jg 3§p(ﬁaty2él %n@ rgdﬁ%e gg?’gbggrge ghd t he
cr ulde pr odusﬂgr 89! 68! 70, Iﬁecvs mmmhm‘ 70,80, 84,186 h8TpBI} 91aBRpNd 3} he
title conpoun

- 0.90 (1" 184, 160318 3%39 15859k 1981148 a5 e vl o Teg ;
(=il {1 ol O PR i oA frhe prtered grop o
10 compounds havmg ICso values of less than about 10nM for the PDES

enzyme, are those of Examples 48, 50, 51, 51a, 59, 113, 114, 116, 118,
119, 121, 122 - 129, 131 - 136, 138, 140, 143. An additional group of
compounds, such as those of Examples 48, 50, 51, 51a, 59, 63, 65, 70,
71, 72, 73, 76, 77, 78, 79, 80, 81, 82, 83, 89, 91, 92, 94, 113, 114, 116,
15 122 -127, 129, 131, 132, 133, 134, 138, 140 have |Csp values of less than

about 5nM for the PDES enzyme.

Especially preferred herein are compounds which have an ICs value of
less than about 10, more preferably less than about 5 nM for the PDES

20 enzyme in combination with greater than 10-fold selectivity for the PDES
enzyme versus the PDES enzyme.

Functional activity )
25 This was assessed in vitro by determining the capacity of a

compound of the invention to enhance sodium nitroprusside-induced
relaxation of pre-contracted rabbit corpus cavernosum tissue strips, as
described by S.A. Ballard et al. (Brit. J. Pharmacol., 1996, 118 (suppl.),
abstract 153P).

30
In vivo activity




- 68%‘ 20 August 2003 PCT/ 1 BOQ 01430 Preparation 10b

3- Ethyl - 2-{ 2- met hoxyet hyl ) - 4-ni tr 0o- oyr azol e- 5- car boxam de. ~'5¢- Sqrh()f(hure
of 3-ethyhwdoenrtip-1 1+pyrazol e-5-carboxam de (prepared as pdtp¥idAge 49166)
(1.7 g, 8.8 mmol), 2-bronpethyl nmethyl ether (0.85 M, 5 8.85 mml) and
cesium carbonate (2.9 g, 9.0 mmol) in dinethylformam de (20 nL) was stirred
at roomtenperature for 20 h. The reagdan m xture was concentrated under
reduced pressure and the residue was partitioned between ethyl acetate
(125 nL) and brine (100 nL). The phases were separat ed, and the organic

ci e product - aampRANGs e, SCIANRR i bReeRipant dua dof HERRHIR LC7 g

~ethyl acet t tise the
3-ethyl - |- @Eﬁc?ﬁ‘t“&%ﬂﬁ“ﬁ‘% -éaﬁuﬁ't%?{gé%??égghga g boam de. ( nsgginngs 399 ,

" H NWVR (3®thbtra davemwBeh : of o p(elms fquced. by iniacavermosabinjgclions 3 65
' -%23(23 (f/::l')o godium m d’%opru@snde ubing ¥ methad Bhsed ot id? described)by FRYG- ( TSP)

3-et hyl -52- (ﬁwlﬁiapélygu@udo]n& aharmoﬂyﬁ@agm f8,canboxani de (793 my, 37%.
"H NMR (300 Mz, =Dl 3 ="1.18 (t, 3H), 2.98 (q, 2H) 3.22 (s, 3H), 20

3.70 (t, 2H), 4.28 (t, 2H), 7.65 (s, 1H),794(s 1 H. LRVB : miz 243

(MH)} Prep 4- Am no-3-eth -2- 2-nmetho eth 1 razol e- 5- car boxani de
25 10% Pal @?Fbﬁ?ﬁ%ar bon (100 ng) was added to a stirred slurry_of

3-ethyl - 2- (Gorﬁpbbﬁds'etthéirwénnonmppeaestedawmxmnﬂ@pmdgseam 77
nmol ) in ethanol (100

undey. a hycanigele such,apiaEe 3 dodi Sasip fof P unip Bl FRHET.1 0% (o1

e mxture was filtered and concentrated. Recrystallisation from

Examples and Preparations

The synthesis of the compounds of the invention and of the intermediates
for use therein are illustrated by the following Examples and Preparations.
15

*H nuclear magnetic resonance (NMR) spectra were recorded using either

a Varian Unity 300 or a Varian Inova 400 spectrometer and were in all

cases consistent with the proposed structures. Characteristic chemical

shifts (8) are given in paris-per-million downfield from tetramethyisilane
20 using conventional abbreviations for designation of major peaks: e.g. s,
¢ singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br, broad.

Mass spectra (m/z) were recorded using a Fisons instruments Trio mass
spectrometer in the thermospray ionisation mode (TSP) or using a
25  Finnigan navigator in electrospray ionisation mode (ES) - positive and/or

negative ionisation mode.

As used herein, the term “column chromatography” refers to normal phase
chromatography using silica gel (0.04-0.06 mm).

30
Room temperature includes 20 to 25°C.



30 ‘hpt ethyl acetate gave the product as white crystals (3.5 g). The nother
$ 20 #August 2003 WO 01./27112 -- 69 - PCT/1B00101430 |iquor was,, ust 2003
concentratefl to.give a further 1.5 g of product as a grey povvde? 9-? NVR
(300 VHz, WO@ROR: 8 = 1.00 (t, 3H), 2.50 (q, 2H), 3.20 (spciHBoo/0@360 (t,
2H) , 4.05 (t, 2H), 4.40 (s, 2H), 6.90 (br s, 1 H, 7.00 (br s, 1 H. s LRM5
425.0 (2M H4 PreQaration 12 4- Am no-3

et hyl -1 - (2- net hoxyet hyl ) - pyrazol e- 5- car@bxam de Obtained fromthe title
conmpound of Preparation 10a (95%, using a io0 simlar procedure to that
described in Preparation 11, and was purified by colum chronatography
using dichl g 41208 IdBHRaARed 95: ) as eluant. 1H NWR (300 MHz, CDd 3):
8:1.26(t,'%§éﬂ%1—9%‘—3 37 (s, 3H, 360(s 2H), 3.82 (t, 2H),
4.50 (t, 2H). LRVM5 213 M+' 15 Preparatlon 13 °

N-13- (Am naﬁ_ rbonél ﬁ g et hyl - 1- (2- met hoxyet hyl )-1 | +nvrazol -4-ylj - 2-
but oxy- 5-i bi m de Oxalyl chloride (2 g, 15.9 mmol) was added to a

stirred sol UtLiseButd tinid h&d 20 conpound from Preparation 4 (1.28 g, 3.98
mol ) in dichl ororre%%ane (Z0 L) and 3 drops N, N dinethyl forman de added.
Af t ﬁrdlzcﬁl gr Omumtaie t(3 g\dlrwvapobavaajaddm; tmsmdlsamoantszt@olsobpano:iet |( Zes
M) and addigorHOR" some fislAiid, KiET3ras HESERE IS aulele BRI, 127, | o1

11 (0.76 g, G1I5ﬂ)rmmlrﬁc a6ido(10 ¢,r0.060 yholywae ddidt gnd thé doluidh)refloxed
di chl ororret After 1 h the solvent was evaporated and the

resi due part é\edAb@E%BHx'é'm)Fﬁsuéﬁ,‘bla&@eaafHﬁ h@p 100 mi, isopulanal Wathase was
separ at ed a%dé@saﬁd thb! Mixture refluxed for 3 h. The mixture was cooled and ;L

10 quenched with 2N hydrochloric acid. The product was eitracted into ethyl
acetate and the organics washed with dilute hydrochloric acid (pH 3), dried
(MgS04) and concentrated to give a brown solid. Purification by flash
column chromatography (ethyl acetate as eluant) gave 10.5 g of product
as a yellow solid. '

15 'H NMR (300 MHz, CDClg): 6 = 1.05 (d, 6H), 2.20 (m, 1H), 4.40 (d, 2H),
7.10 (dd, TH), 8.30 (dd, 1H), 8.45 (dd, 1H).

LRMS (TSP)196.2 (MH™).

Preparation 2
20 2-n-Butoxynicotinic acid
The title compound was prepared by the method-of Preparation 1.
"H NMR (400 MHz, ds-DMSQ): & = 0.90 (t, 3H), 1.40 (m, 2H), 1.65 (m, 2H),
4.30 (t, 2H), 7.00 (dd, 1H), 8.05 (d, 1H), 8.30 (d, 1H).

25  Preparation 3
2-isoButoxy-5-iodo_nicotinic acid

N-fodosuccinamide (18.22 g, 0.08 mol), trifluoroacetic acid (100 mL) and
trifluoroacetic anhydride (25 mL) were added to 2-isobutoxynicotinic acid
(10.55 g, 0.054 mol). The mixture was refluxed for 2.5 h, cooled and the
30 solvents evaporated. The residue was extracted from water with ethyl
acetate and the organics washed with water (twice) and brine (twice), dried



2N Ml (twice), sodium bicarbonate solution (twice) and brine before being
dried (MySP4) and concentrated. The product was triturated ‘M2b|)\u&;slf'§(§0330

and filterpgoi@r@hve 820 ng of pure product as a white soli ’ B
| i quor was concentrated and purified by flash colum chrona o H@B

August 2003 WO 01127112 PCT/1B00/ 01430 --70 (elution with 80% et hyl
acetate : hexane), to give a further _6gb ng of product. 'H NVR (400 MHz,
CDClI3): 8 =.0.95 (t, 3H), 1.20 (t, 3H) 1.45 (m 2H) 1.90 (m 2H), 2.85
(g, 2H) 335(s 3H) 3.80 (t, 2H) 425(t 2H) 60(t 2H), 5.20 (br
s, 1 , 6.60 .1 H, 8.40. (s, 030(5 1H) .
LRVS (TSP) (Mgéoz) @pd) congenitaied: Ibesred/@%mm@ rp@s)s@b@d/ Lo71-

-P t - 5-i odo-2
" eobut oxvni Aatahe Wit AR BpBunt WiReiltare solfioh. fuige): 3 5{3‘""'59 nod of

Prepar at i 6nbdide @wick), Nmﬁdl(eki)C(MgﬁO4)CBﬁld3):on5eMrale60tc( tgivél-the Heaftedd, 6H),
30y, 520 (BOWEt B YRR 1.0 11y b 40 (s, 1 1y, 880 (5, 1 K,
1029 (5 MR GO L1M0s 5 B mea 4 L4 o i s
but oxy- 5-i OGM(SQﬂHhEBrVGe(s,l‘H(IB Di net hyl anmi nopr opyl ) - 3- et hyl - car bodi i ni de
S Ty e e

4- am no- 3- et hyl - 1- (2- met hoxyet hyl ) - pyrazol e-5
Preparation 4

(- 10 2-n-Butoxy-5-iodonicotinic_acid
The title compound was prepared by the method of Preparation 3
'H NMR (300 MHz, CDClg): 8 = 1.00 (t, 3H), 1.50 (m, 2H), 1.85 (m, 2H),
4.60 (1, 2H), 8.50 (s, 1H), 8.70 (s, 1H), 10.50 (br s, 1H).
LRMS (TSP): 322.0 (MH").
15
Preparation 5
Ethyl 2-methyi-3-n-propyl-pyrazole-5-carboxylate i
A solution of diethyl oxalate (27.2 ml, 0.2 mol) in 2-pentanone
(21.2 mL, 0.2 mol) was added dropwise to a solution of sodium (4.83 g,
{__, 20 0.21 mol) in ethanol (200 mL), and the reaction stited at 60°C for

5 h, then cooled in an ice-bath. The solution was neutralised using acetic
acid (115 mbL, 02 mol) and N-methyl hydrazine (10.6 mlL,
0.2 mol} then added dropwise. The mixture was stirred for a further
4 h at room temperature and concentrated under reduced pressure. The
25 residue was: partitioned between dichloromethane (300 mL) and water
(200 mL), and the phases separated. The aqueous layer was extracted
with dichloromethane (3 x 100 mL), the combined organic solutions were
dried (MgSO4) and evaporated under reduced pressure. The crude
product was burified by column chromatography on silica gel, using ethy}
30 acetatehexane (25:75) as eluant to give ethyl 1-methyl-3-n-propyl-
pyrazole-5-carboxylate (6.1 g) and the title compound (22.1 g, 56%).



carhexam de (370 ng, 1.74 nmol), 1-hydroxybenzotriazole hydrate (346 ny,
2.26 z@:rml) and diisopropylethylamne (0.9 nL, 5.22 mol) in 20 August 2003
tetrahydrofturan (12 nl) at roomtenperature under a nitrogen atnosphere. :
After 20 hWhelUXal2,ent was evaporated and the product was 20PEHIB0AH143@ from
10% sodi um bi car bonate sol ution wi th dichloromethane (3 x 100 ni). The
organics were dried (MySO4) and concentrated to give a fawn solid. The
solid was triturated with di-isopropylefer to give an off- white solid

(1.2 g). iHNW (300 Mz, CDC13): 5 = 1.00 (t, 31-1), 1.20 (t, 3H), 1.45
(m 2H), 25185(m 2H), 2.60 (q, 21-1), 340(s 3H), 380(t 2H) 4. 45

E(Bt é302|(_|)s’ 1 FDQH(@“&)&#)O m-l?l%:bq:ﬁl\/g YT?BO &B%g) M—ISt él‘@% epar atlon 1613 ::% N

3- Am nocar bo.d0 ft52n) I8.87 1s,H8HY, 8240 {¢- 2H), B.60i(%) my. odoni coti nam de WO
01/27112 =72 -- -72 20 20 August 2003 PCT/ 1B00/ 01430 The title conpound
was made by the nethod of Preparatlon 13 using, as starting material,

4- am no- 3- etw azol e- 5- car boxam de (prepared ==;; as in WO
98149166). 1 VHz, d DI\/SO) 8 = 0.95 (t 3H) 1.05 (t, 3H) 1.30
(m 2H) 55 2-Mbt Ll.";l”]' azae-Searnos 2 5.80 (br s, 1

(TSP) ¢ 457, oA TS s ik o &Hﬁpﬂ%ﬁ o *Aﬁﬁﬁﬁ%&!ﬁ% &5% 4.7 ne‘%‘ﬁ”'@am 0

eth -5-e#h | ghlibolidZ¥didm hydroRideO sofutivAdB0i Aill,i BN 0:3 mol) was heated
under reflux for 3 h. The cooled mixture was diluted with water (50 mL)
and acidified using concentrated hydrochioric acid (25 mt) and the

10 resulting precipitate was filtered and dried to give the title compound (17.3
g, 94%) as a pale yellow sofid. | A
A portion (1 g) of this solid, was recrystallised from water/ethanol.
m.p. 120-122°C . '
'H NMR (300 MHz, d-DMSQ): 8 = 0.95 (t, 3H), 1.59 (m, 2H), 2.60 (t, 2H),
15 3.78 (s, 3H), 6.48 (s, 1H), 12.45 (s, 1H).

Preparation 7
2-Methyl-4-nitro-3-n-propyl-pyrazole-5-carboxyiic acid

Fuming sulfuric acid (17.5 mL) was added dropwise to ice-cooled fuming

20 nitric acid (14.8 mL) whilst maintaining the intemnal temperature < 30°C.
The mixture was then warmed to 40°C and the solid pyrazole carboxylic
acid of Preparation 6 (16.33 g, 97 mmol) added slowly maintaining the
temperature < 60°C. The mixture was stirred at 60°C for 14 h, cooled then
poured into ice and stirred vigorously. The aqueous was extracted with

25  dichloromethane (2 x 100 mL), dried (MgSO4) and concentrated to give a
solid. The vield of the title compound was 19.0 g. The solid was
recrystallised from methanol/water.

'H NMR (300 MHz, ds-DMSO): & = 0.95 (t, 3H), 1.60 (m, 2H), 2.96 (t, 2H),
3.88 (s, 3H), 13.75 (s, 1H).

30

Preparation 8




Oesrglr m car bonate (1.17 g, 3.59 mmol) was added to a stirred solution of
t

t he | e gonpound from Preparation 16 (800 ng, 1.79 nmol) a%A‘h‘gLﬁ't 0

di et hyl arﬁag%@% chl ori de hydrochloride (309 ng, 2.15 mol KPfS

di met hyl f or maim dé” (10 L) under a nitrogen atnosphere. The T LBYP/RI430 0
heated at 80C for 24 h. The m xture was cool ed and extracted.from water
with ethyl acetate. The organics were ﬁl’ll ed (MgSX) and concentrated to
give a brown oil. Purification by flash’¢olum chromat ography (gradient
elution from 100% di chl or onet hane to 90% 20 di chl or onet hane/ MeOH) gave t he
product as a pale brown oiI (522 ny). 1H NMR (400 MHz, CDCI3): 8 = 0.95
(t, 3H, 1.2 -8 - ole<h-68r mideé, 2.35 (s, 6H), 2.80 (t,

ey 5 20! ympliee 8 %I"?schréboqn%of ‘Brgpafation 7 GRE SsTiztmmphap) o

529.5 ( MHE, thibh @rﬂ@’n‘d@r(% %ﬂa&ﬁ?eat&ﬂ%ﬁdér' u@\fmﬂgfo?wum uBslgdmade by
.-the nmethod of Preparation 17 01/ 27112 -- 20 August 20

PCT/ YS00/ 011e58tipno iixie cwago geneerdrated cpader i reduced an@SShEﬁ efmﬂ dbei at e

0. 05 (1.5 IrfeLidte oA o °gn URINRL Hyd Gt e i Wag)© 2 5o
(t, 2H), 2. aﬁtréctedalvith dichlfrdmethal, (44x 4Q0 riL) and the o@ﬁhlﬁhed anig. 25 (br
s, 1H. 6 gxtr cts 3nec} (mgs&) ané evapokgted ungeng reducelg présosuAFg The;1 .
crude product was purified by column chromatography on silica gel, using
dichloromethane: methanol:0.88 ammonia {95:5:1) as eluant to afford the
~ 10 tille compound (6.8 g, 37%) as a solid.

'H NMR (300 MHz, CDCly): 8 = 1.07 (¢, 3H), 1.72 (m, 2H), 3.00 (t, 2H),

3.97 (s, 3H), 6.14 (s, 1H), 7.40 (s, 1H).

Preparation 9 _
15 4-Amino-2-methyl-3-n-propyl-pyrazole-5-carboxamide
A mixture of the title compound of Preparation 8 (6.17 g, 29.0 mmol) and
tin(it) chloride dihydrate (32.8 g, 145 mmof) in industrial methylated spirits
(IMS) (100 fnL) was heated under reflux for 2 h. The cooled mixture was
concentrated under reduced pressure to approximately haif its volume,
.2 basified to pH 9 using aqueous 2 N sodium hydroxide solution, and
(;.. / extracted with dichloromethane (3 x 300 mL). The combined organic
extracts were dried (MgSQy4) and evaporated under reduced pressure and
the crude product recrystallised from ethyl acetate/methanol to afford the
title compound (4.86 g, 92%}).
25 m.p.170-174°C )
TH NMR (300 MHz, ds-DMSO): § = 0.90 (t, 3H), 1.47 (m, 2H), 2.50 (t, 2H),
3.68 (s, 3H), 4.43 (s, 2H), 6.92 (s, 1H), 7.04 (s, 1H).

Preparation 10a

30  3-Ethyl-l-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide
and




17b641(460 MHz, CDCI3): S =1.00 (t, 3H), 1.20 (t, 3H), 1.40 (m 2H), 1.45
(s, "9@, 1.90 (m 4H), 2.15 (m 2H), 2.80 (m 4H), 4.25 (M 3bhygdht S&pa(t,
2H), 5.30 (&6, 1 H, 6.60 (s, 1 H), 8.40 (s, 1 H, 875 (s, 1 H, 10.40 (s,
1 H. 17cl e 8y/da4H0 MHz, CDCI3): 0.90 (t, 3H), " 1.10 (t, deasbodiusom
2H), 1.45 (s, 9H), 1.85 (m 2H), 2.80 (q, 2H), 4.30 (t, 2H), 4.40 (m 2H),
4.50 (t, 2H), 5,00 (m 1 H, 5.60 (br s, .1 H, 6.70 (br s, I H, 8.40 (s, 1
H, 8.65 (s, 1 H, 10.30 (s, I H. | '-=68£{2-chl oroet hyl) nor phol i ne
hydrochl ori de was used as. alkylating s agent 2 = tort-butyl

4-[ (et hyl sul fonyl ) oxy] -1 - pi pe(i di necar boxylate (WO 93119059) was used as

al kyl ati ng a‘gﬁgt 5@ #ﬁgﬁst 2003 WD 01/27112 PCT/1B00/ 01430 -- 74 - 3 = tent

butyl - 3-i od ' ecarboxyl ate (Preparation 44) was used as

al kyl ating agathylE2 ragole-Bichfoxamider boxylic acid A
sol ution of: potassiumt-butoxide (44.9 g, 0.40 nol) in %sol ut e et hanol
(300 mi-) wad edure afcdiejhyid-aiteol HiRwsazele-Zeamaxapide dpreparedcAg zo g,
0.19 nol) i , LB [ essel
at 170C for th%é1éégﬁ%é’ Page]q'r"tgggt ize(;n m x Bpgm\/\%@ylcgtr@én fagtee I\'/’i o
under reduced.8% measol) and cesiune carhonate {248 g.£8.0 mmad) iev dirEdbylfiormandide

acidified to, pH 3 with ueous hydrochl or.i c aci The., aqueous sol ution was
extracted wi (3% Hﬁﬂﬁf‘%ﬁ; (ﬁ%&?ﬁéﬂé’ ienpgrajute ??rhgocn'g Hecrﬁ?ﬁ’ﬁg’@sm' re
was concentrated under reduced pressure and the residue was partitioned
between ethyl acetate (125 mL) and brine
(100 mL). The phases were separated, and the organic layer was dried

10 (NazSO,), and evaporated under reduced pressure. The crude product
was purified by column chromatography on silica gel, using ethyl
acetate:methanol (97:3) as eluant to afford 3-ethyl-l-(2-methoxyethyl)-4-
nitro-pyrazole-5-carboxamide (831 mg, 39%),

'H NMR (300 MHz, de-DMSO): 1.20 (t, 3H), 2.80 (q, 2H), 3.20 (s, 3H), 3.65

15 (1, 2H), 4.20 (t, 2H), 8.10 (br s, 1H), 8.40 (br s, 1H).

LRMS (TSP) 243.6 (MHY). _

and 3-ethyl-2-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide (793 mg,
37%).

'H NMR (300 MHz, CDCl): 8 = 1.18 (t, 3H), 2.98 (q, 2H), 3.22 (s, 3H),

20 370 (t, 2H), 4.28 (t, 2H), 7.65 (s, 1H), 7.94 (s, 1H).

LRMS : m/z 243 (MR)*

Preparation 11
4-Amino-3-ethyl-2-(2-methoxyethyl)-pyrazole-5-carboxamide

25 10% Palladium on carbon (100 mg) was added to a stirred slurry of
3-ethyl-2-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide (5 g, 20.77
mmol} in ethanol (100 mL) and the mixture stirred in a pressure vessel
under a hydrogen atmosphere (344.7 kPa (50 psi)) at room temperature
for 6 h. The mixture was filtered and concentrated. Recrystallisation from

30 hot ethyl acetate gave the product as white crystals (3.5 g). The mother



contbined, dried (Na2S0O4) and concentrated under reduced pressure to afford .
the titleconpound (27.4 g, 41 % as a white solid. 15 'H NVRya38Qt Mds,

.CDCl, , ) wosdb3 (t, 3H, 4.69 (q, 2H), 7.13 (m 1 H, $cihmbélerade D
8.48 (d, 1 H). a 20 August 2003 WD 01/27112 PCT/1BQ0/ 01430 --75@

Preparation 19 Pyri di ne-2-ethoxv-3-carboxylic acid ethyl ester A suspension
of the title conpound of Preparation _1§9(-16.4 g, 98 mmol ), and cesium

carbonate (32 g, 98 mmmol) in- N, N-dinmethylformam de 5 (240 nL) was stirred
at roomtenperature for 2 h. Ethyl iodide (7.85 nL, 98 nmol) was added and

the reactiop_stirred for furt er .24 e reaction mxtur
concent r at etI¥Pfo ¥aS &80 rgé"edr?df'f'ﬁy" Fg @Ptja%néaa?é& ween

-aqueous SOd‘pBWd%i‘r bonat e soI utron (100 mM-) and et hyI acetate (100 nmi).
The phases vvere separated and t he aqueous 1o phase extracted with ethyl

acetate (2 XHNMPR(300 Miz, detBMEE): d=gdX {t, 8H),2.50r(q, Mé»?@s(ﬁeal'm th

-“brine, drie p edu e affordthe
itle conpoﬁréri“ﬁ 4083430840 5.2k §'op GRELTFY. TPBTRRE
CDC13): $ =Lk 06@\4)#& 36, (g, 2H), 4.48 (g, 21-1), |5690(m 1H,
8.12 (d, 1 H), 8 28 (d, Preparation 20 :
ridi ne-2-ethoxy-5-nitro. 3 car boxylic acid ethyl ester Amoniumnitrate

(5.36 g, GGM&%M& portionwi se to an ice- 20 cool ed sol ution of
the title c reparation 19 (4.66 g, 22.3 mmol) in
trifl UOFOaC@Amlrﬁcﬂ?&hﬁﬁ-(g-iﬁetﬁibm@thﬂ!)ﬂmgmﬁ—mrbosamideed for 18 h at
roomterrperature he reaction m xture, was carefully i nto |ce wat er
(200, ) abiteiect dom haghle. spenesisi S e “iandashirmsing
_ -~ 10  similar procedure to that described in Preparation 11, and was purified by
column chfomatography using dichioromethane:methanol (95:5) as eluant.
H NMR (300 Mz, CDCls): 6 = 1.26 (t, 3H), 2.58 (g, 2H), 3.37 (s, 3H),
3.60 (s, 2H), 3.82 (t, 2H), 4.50 (t, 2H).
LRMS 213 MH"
15
Preparation 13
N-[3-(Aminocarbonvl)-5-ethyl-1-(2-methoxyethyl)-1 H-pyrazol-4-ylj-2-
butoxy-5-iodonicotinamide
Oxalyl chloride (2 g, 15.9 mmol) was added to a stirred solution of the title
20 compound from Preparation 4 (1.28 g, 3.98 mmol) in dichloromethane (20
mL) and 3 drops N,N-dimethylformamide added. After 2.5 h the solvent
was evaporated and the residue azeotroped 3 times with dichloromethane.

S

The residue was resuspended in dichloromethane (4 mL) and added to a
stirred mixture of the title compound of Preparation 11 (0.76 g, 3.58 mmol)
25 and triethylamine (0.8 g, 7.97 mmol) in dichloromethane (10 mL). After 1
h the solvent was evaporated and the residue partitioned between ethyl
acetate and water. The organic phase was separated and washed with
2N HCI (twice), sodium bicarbonate solution (twice) and brine before being
dried (MgS0,) and concentrated. The product was ftriturated with ether
30 and filtered to give 820 mg of pure product as a white solid. The mother
liquor was concentrated and purified by flash column chromatography



prédipitate was filtered off, washed with water and dried under suction to
25 aford the title conpound (3.29 g, 61 %. 1H NMR (300 MHz, 0%5@»}0038 =
1.41 (t, 3H), 148(t 3H), 4.41 (q, 2H), 4.62 (q, 2H), 8.89 (s; -

9.16 (s, 1WOOUBRparation 21 30 Pyridi ne- 2- et hoxy-5-nitro- ?MQWQMWC
acid WO 01/27112 --76 20 August 2003 PCT/I1BOQO 01430 Aqueous sodi um

hydr oxi de solution (4 nm., 5N, 20 nmol) was. added dropwi se to a solution
of the title conpound of Preparation 20795"1 g, 20 mmmol) in ethanol (100
m-) and the reaction stirred at roomtenperature for 18 h. The reaction
m xture was concentrated under reduced pressure, 5 the residue suspended in
vater (50 melutiash webe@@uﬁgﬁ acbtdie: tHoxahey! %%i@é'éfﬂﬁhér 608! mgrereous
sol uti on was extract ed with hyl acetate (3 x 0 mL), the conbihed
organi c | ayd@di4gkhed with brine (100 m.), dried (Na2SO4)- and evapor at ed

under redue bei o) T, o]
recrystallis C ) d 1 ound
SR AP, bt GO s 0 @5c Sy LRkl SFNE 144 e
3.32 g, 789 a 0 1 3H),
70 (& o S0 TI(OF EORCE Q“EJW*" By g sHThEs G araRe 6 X
3- am noéartﬁ‘l‘fﬂ) 15.29 (bmsm )586. GQ)(I'JIS, }H).r&ﬁﬁl (34-1H) 8280 ¢s hdH),cth.B80afs, de The
title conpo was made by the' nmethod of Preparation 15. 1H NMR (300 MHz,
CDC13): S = 5 (t, 3H), 1.60 (t, 3H), 170(m 2H), 2.90 (t, 2H), 3:85
(s, 3H, mwm(r@by;,sﬁ_g@m, s, 1 H, 6.60 (br s, 1 H, 9.15 20 (s, 1
H, 9.30 (s, 1 H), 10.50 (s, . TLC (95% di chl oronet hane / 5% MeOH) - Rf
= 0.5 20 August 2003



WO'91/ 27112 PCT/ 1B00/ 01430 -77- Preparation 23 5-Am no-N 3- am nocarbon 1
-1- h I-- - rol-1H razol-4- -2 f echo icotinam de Raney(bpadiskedos(10 g

of a 50% by lurry) was added to the title 5 _ conpo
Preparation W% g, 53.2 mol) in ethanol (900 nl). The %1%% uIrméo“”s

hydr ogenated (344.7 kPa (50 psi) hydrogen) at 60C for 16 h, cooled and
filtered through a plug of Arbocel (r)_ t7q_g| ve the product (no further
purification). "H NVMR (300 MHz, CDCI3): 0.90 (t, 3H), 1.50 (t, 3H), 1.65
(m 2H), 10 2.80 (t, 2H); 3.50 (br s, 2H), 3.80 (s, 3H, 4.60 (q, 2H,

5.20 (br s, 1 , (br s, 1 H, 7.80 (s, 1 H, 7.95 (s, 1 H, 10.50
(s, 1 H. TE&%@Q&E&&]’H oromethane / 10% McOH) - Rt = 0.3. Preparation 24
s .2-Etho ' XAl 1\ YARE-10 e (2 drops)
" was added._ t rﬁﬂ?&h ST AREROKS BrdbuN A mbmr eparation 21
(3.0 g, 13 fsobutdxyniolinamitig! chloride (5 ni, 57.0 mmol) in
.-di chl or onet and the re cLli onthen stirred at, room
t enper at ur eﬁﬁ&'ﬂ% %”mﬁﬁqu \é’éétﬂfﬁﬁaf'ﬁ 't'%lf'g ﬂ@%ﬁ'%ﬂg quP rapa@tion 1thder reduced
pressur es anty t h oL &6 u dhggol ved in
di chi orgsrret hane !SBWEMP&t h(ngi ufsl on cogfe%ﬂ B ’I c'éﬁ’oatdrg?a'ﬂ ggﬁ'ammm a
(5 nb) addgﬂ bs&a(lrd 1HE 2.806dt,i2H), 3.80 r(s,ceﬁlpr436(dnzlg)1t%20|(ﬁh% TH)! 6160 Wag
partitioned,bet a nd the | ayers separate
The organi c(tB' ﬁ'ﬁv\ﬁgw\g ﬁ%ﬁw aﬁgoligéffss hir at ed sodi um bi car bonat e
sol ution, bLRlWSP’ ‘fgg qzwsofl) and evaporated under reduced pressure.
OW SO0

The reS|duaI yel triturated with di ethyI ether, filtered and
drleg to afford the title conmpound (2.4 g, 83%. 'H NWR (300 MHz, CDCl 3):

Egs(t Q{i 4gé(q, 2H), 6.14 (br s, IH, 30 7.66 (br s, 1 H, 9.18
N-[5-(Aminocarbonyl)-3-ethyl-1-(2-methoxyethyl)- 1H—Dvrazol-4~vll-2- -
butoxy-5-iodonicotinamide
1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochioride (434 mg,

2.26 mmol) was added to a stirred solution of 5-iodo-2-butoxynicotinic acid

15 (615 mg, 1.92 mmol), 4-amino-3-ethyl-1-(2-methoxyethyl)-pyrazole-5-
carboxamide (370 mg, 1.74 mmol), 1-hydroxybenzotriazole hydrate (346
mg, 2.26 mmol} and diisopropylethylamine (0.9 mi, 5.22 mmol) in
tetrahydrofuran (12 mL) at room temperature under a nitrogen
atmosphere. After 20 h the solvent was evaporated and the product was

20 exiracted from 10% sodium bicarbonate solution with dichloromethane
(- ' (8 x 100 mL). The organics were dried (MgSQ,) and concentrated to give
a fawn solid. The solid was triturated with di-isopropylether to give an off-
white solid (1.2 g).
'H NMR (300 MHz, CDCls): & = 1.00 (4, 3H), 1.20 (t, 3H), 1.45 (m, 2H),

25  1.85 (m, 2H), 2.60 (q, 2H), 3.40 (s, 3H), 3.80 (1, 2H), 4.45 (1, 2H), 4.50 (q,
2H), 5.60 (br s, tH), 7.80 (br s, 1H), 8.50 (s, 1H), 8.80 (s, 1H), 9.60 (s,
1H).

LRMS (TSP): 515.7 (MH").
Preparation 16
- 30 AJ3-(Aminocarbonyl)-5-ethyl-1H-pyrazol-4-yl]-2-butoxy-5-iodonicotinamide




LRVB,.229 (M\H4)" 20 August 2003 WO 01/27112 PCT/1B00101430 --78-

Prepastati on 25 2-Ethoxy-5-nitropyridine 3-carbonitrile Tri fzblA%&@gﬁhi C
anhydride (8.46 g, 16.5 mol) in dioxan (5 nL) was added s to an’ice-cold
sol uti on ofW@RE2H2| e conpound of Preparation 24 (2.32 g, IHCUMmBeMOI4306and
pyridine (2.17 g, 27.5 mol) in dioxan (15 nL), and the solution stirred
at roomtenperature for 3 h. The m xture was concentrated under reduced
pressure and the residue partitioned betldeen et hyl acetate and. water. The
| ayers were separated and the organic 1o phase washed consecutively with
hydrochloric acid (2N, 2x), aqueous saturated sodi um bi carbonate sol uti on,

then brine. The i bipounaswas ntade bYIROMeiod @wp%ﬁagaﬁﬁn yfsdeéinpesgced

pressure. The residue was ‘ggrified by col umm chromat ography on sflrca gel

usi ng an el uBtastingr angiterial, mjont3rethybd hpyrazeleab-cafiid@amideo (pepEredo

fford the=titlk .73 15 g, 81 %9. 'H NMR (300 MHz, CDCI3): 8' =
?. 58r(t, gm:ﬁﬁggawgﬂﬁéfs 66 (d,ng), /99' 20 (d, 1(H). Preparatiozl 26,
20 2- Et hoxy- ' 1K gmx nd gpgs, e - int ound
of Pr epara%/i oan“éI (?1.0ﬂ5{£§§-1%’amml')ﬁ-was' aglgggg“?ﬁjseg’n% E’g'!ttspo(h?’ t@’a
cool ed (-5.0C).-%o(ro: 2bh), 7@ (ga8H), 440u(ta2HY, 5i80n(HAG, tH),6.601M0 syl9H), and

the reaction WA ). S 8 r or 8 h. The reaction was
evapor at ed uﬁ?gr(sr gg—uggﬁ&eégﬁ;@&:ﬁé' ﬁb@l due triturated with diethyl 25
ether, and t hRMS ¢¥SP) 3679 (MHey.ed of f. The solid was partitioned between

et hyl acetate and aquéeous saturated sodi um bi carbonate sol ution, and the
| ayer.s separated. The organi c phase was washed w th aqueous saturated

sodi um bi Car?’?%ﬁ%rg!i@&"ﬁ ion, brine, then dried (MgSO4), and evaporated
f

under reduc 0 give a white solid, 4.25 g. Amoni um acetate
10 3-(Aminocarbonyl)-1-{2-dimethylamino)ethvl]-5-ethyi-1 H-pyrazol-4-yi}-2-

-

butoxy-5-iodonicotinamide
Cesium carbonate (1.17 g, 3.59 mmol) was added to a stirred solution of

the title compound from Preparétion 16 (800 mg, 1.79 mmol) and N,N-

~ dimethylaminoethyl -chloride hydrochloride (309 mg, 2.15 mmol) in N,N-
15 dimethylformamide (10 mL) under a nitrogen atmosphere. The mixture
was heated at 80°C for 24 h. The mixture was cooled and exiracted from

water with ethyl acetate. The organics were dried (MgSO,) and

concentrated to give a brown oil.  Purification by flash column
chromatography (gradient elution from 100% dichloromethane to 90%
20 dichloromethane/MeOH) gave the product as a pale brown oil (522 mg).
'H NMR (400 MHz, CDCla): 8 = 0.95 (t, 3H), 1.20 (, 3H), 1.40 (m, 2H),
1.90 (m, 2H), 2.35 (s, 6H), 2.80 (t, 2H), 2.85 (g, 2H), 4.20 (t, 2H), 4.60 (t,
2H), 5.30 (br s, 1H), 6.60 (br s, 1H), 8.40 (s, 1H), 8.75 (s, 1H), 10.35 (s,
1H). |
25 LRMS (TSP): 529.5 (MH"Y).
Preparations 17ato 17¢c

The following compounds were made by the method of Preparation 17



30 .
i mdate

.61 g,

(\8 62 g) in ethanol

showed starting materi al

(80 nL),

remai ni ng,
6.5 mvl) was added, and the reaction heated ;:

30 mn. The cooled reaction m xture wa

and the residue triturated with di ethyl
and dri ed under vacuumto
8 = 1.38 (t,
P%CO"@%U‘C{SU of 1PF%PHTEMVB 1§1§nd|vth)ez approptiaten aliolating 27

filtered off,

g). 'H NWR 300 , ds-DVSO) :
2H), " 8.74
.4-Nitro-1

" added dropw Se over
H pyrazol &- 5- car boxylic acid

azol e- 5- car boxam de Oxal yl
15 mnutes to

is (40.0 g,

so addi ti onal

_evapor at ed under
5 et her.
afford the title conpound (8. 26

46.9 rnmol) was added to a solution of this internediate :
and the reaction heat edgupgies2o0zef | ux

for an 20weist122003 WO 01/27112 PCT/ 1 B00/ 01430 --79 houber koA
amoni um acetate (0.5 g
reflux for a further

under
reduced pressur
The resulting solid was

H, 1.77 (s,

3H), 4.54 (q,

ysi s

e

chloride (33.3 nL, 0.4 nol) was

an ice-cold suspension of 4-nitro-1

0.25 nol) and N, |

-« - di met hyl f ereri-de—-3—drops)—in dir\hlnrnn’e_t_qane (400 m ) The m xture was
al | owed t d WEGRAEEPT dom t dhper at Jr cLBMS st| HUMRor* 24 h. Additional
oxalyl chljoride (16.4 nL, 0.2 nol{) Lﬁe\’a dded and the reaction.stirred fqr
-a further 24 _h. é;I:}'he feaction m xfur fliltered, the filtrate evaporatjed
under reduced f¥aE£ssurje and 2 difssokyed m 6t y AR ) S
sol ution s cool ed ifn an ilce- Jath, ammoni 4% b'@fl&aq?'ﬂt??z ﬁ'ffjwy%g{ h%'d)r‘
and the mifxture purggd.~witqit'rggen for J0I 20r(t;t3H) Ts (ma JOF‘E 90 {1 e
was concentrated under reduced pfessure, t}g_ll %zmtrlturate
water, and the solid| filtered and dried urddd t‘li")af%%dt:tzﬁ),tRQOO
conmpound (j34.7 g, 8699 2s as a ite solidq. _ n¥ =
7.60.8.10 |(m 3H, 8]68 (s, 1 H. {a, 2HYVB.#6 Uh,Makn, 4%Em),

) 4.60 (t, 2H), 5.25 (br s, 1H), 6.60 (br
s, 1H), 8.45 (s, 1H), 8.75 (s, tH),
10.40 (s, 1H).
17b° i 641 | (400 MHz, CDCl3): & = 1.00 (t, 3H),
' /O )‘< 1.20 (t, 3H), 1.40 (m, 2H), 1.45 (s,
) 9H), 1.90 (m, 4H), 2.15 (m, 2H), 2.80
(m, 4H), 4.25 (m, 3H), 4.55 (t, 2H),
1530 (s, 1H), 6.60 (s, 1H), 8.40 (s, |
1H), 8.75 (s, 1H), 10.40 (s, 1H).
17¢° j\ 613.0 | (400 MHz, CDCly): 8 = 0.90 {t, 3H),
( /D" ? 1.10 {t, 3H), 1.40 (m, 2H), 1.45 (s,
9H), 1.85 (m, 2H), 2.80 (q, 2H), 4.30
(t, 2H), 4.40 (m, 2H), 4.50 (t, 2H),
5.00 (m, 1H), 5.60 (br s, 1H), 6.70 (br
s, 1H), 8.40 (s, 1H), 8.65 (s, 1H),
10.30 (s, 1H).

= N-(2-chloroethyl)morpholine hydrochloride was used as- alkylating
5 agent
2 tertbutyl  4-[(methylsulfonyl)oxy]-1-piperidinecarboxylate
93/19059) was used as alkylating agent

(WO



Preparation 28 2-Methyl-4-nitro-pyrazol e-5-carboxanm de 30 A m xture of the .
tltle&corrpound of Preparatl on 27 (35.5 g, 0.22 nmol), cesiumgay, fTATeS)
(79.7 g, 0#24 nol), and 'nethyl iodide (34.7 g, 20 August 2003 01/27112
PCT/ | BOO OWABOVAKIED- 0.24 nol) in N, N di met hyl for mani de (20@CGHIB)O/0143% s
stirred-at room tenperature for 4 days. The reaction m xture was
concentrated under reduced pressure and the residue azeotroped with

xyl ene. The resulting brown gum was tri/urated with hot et hyl acetate (6 X
400 nL) and hot 5 nethanoVdi chl oronmet hane (4 x 500 nL), the resulting
suspensions filtered and the. conbined filtrates evaporated under reduced
pressure. Ths-rmbd - i aphy
on silica usi ngﬂJgn'Bnglagﬁtl%lﬁggi&?r??yg‘tée(tpﬁey‘{m‘ggetémig \ﬁexane (g% 70 to
100: 0) to. afal!smtmgra@emue conpound, (11:5 g, 31% as a solid. 10 'H NMR
(300 MHz, ®€DCI3): 8 = 4.03 (s, 3H), 5:88 (s, 1 H),. 7.80 (s,-1 H, 8.25
(s, 1 H. Preparation 29 4-Am no-2-neth |- razol e- 5 carboxam de 15 A

m xture of tPeedarhtien agnmpound of Preparation 28 (5.0 g, 30.0 mmmol) and 10%
pal | adi um on clgu_a,rcoal (500 ng) in rret hanol (200 nL) was hydrogenated at
206. 8 kP2 ( acithe cooled mxture was filtered

hrough Arb mbi ned
(11 trate evonaditon of Botacsidfy @5‘% KPP0 8,040 TP IR Rl %‘F‘%ﬂ? e
conmpound, (4(3!)09mll)0»0&é aﬁmed ﬂbMy S@|a doluﬁthM‘l Z-bﬁﬂﬁonbtlnﬁﬁaakS@

3.72 (s, 3H re aratlon 30 25

6- Dineth | a%1§dnpl)dn @tb'a_kqﬂ (BQPdﬁi-b apd H‘ij@f&ﬁﬁﬂﬂﬂd?ﬁ@iﬁﬂd@ 'ahs vessel um
(5.3 nmL, 1:64f WO*@%P% 18- ONMBolingihe {95ckidH R¥iuTE wis concentrated

10 under reduced pressure, the residue dissolved in water (200 mL) and
acidified to pH 3 with aqueous hydrochloric acid. The aqueous solution
was extracted with dichloromethane (4 x 200 mL), the organic phases
combined, dried (NaxSO,4) and concentrated under reduced pressure to
afford the titte compound (274 g, 41%) as a white solid.

15 'H NMR (300 MHz, CDCly): & = 1.53 (t, 3H), 4.69 (q, 2H), 7.13 (m, 1H),
8.37 (d, 1H), 8.48 (d, 1H). |



a co&ed -70C) solution of 5-brono-2-(dinmethylam no)pyridine (J. Og.

Chem 19833 48;.1064) (1.5 g, 7.46 mol) in tetrahydrofuran ;02045 3q03and
the sol utiwoostimzed for 30 minutes. A solution of triisoprgepis % prate
(2.57 nL, 11.2 mol) in tetrahydrofuran (4 nL) was added dropvm se and t he
reaction then allowed to warmto roomtenperature over 20 August 2003 WO
01127112 PCTI I BOO 01430 -- 81 .3 h. Th eaction was quenched by the
addi ti on of hydrochloric acid (2N) the m xture then evaporated under
reduced pressure. The residue was crystal | i sed from net hanol : di et hyl ether

to afford ¢ title conpound, (800 ng, 45% as an off-white solid. . 5- ;H
NMVR (300 MEQ%@&QS@_}@ 9 8 =3.20 (s, 6H), 7.18 (d, 1H), 8.18 (m 2H).
.Prepar at i on p3idiiePs 2tRox3i 0GRt d i o The title conpound was
prepared 4r X3 i ddi ettilfe teln 40 using the nethod of

Prepar at i oh Assuspenaim o8tite titlelonipingd of P gér&ﬁﬁn(’ta (¥6. g,198m (m

-2 4.5 (t A found C, 35.16; H,
3H)19 N, 21 6&?%%8%%@%%1@% 90(5%5 f EFRENYME'-I Enet!l(;ljfannarrm

Pr epar at§ on (@b NnL§- S BF8HDER Jfoorfi- & eﬂatgkef 'BF A | Eu’ Rflaé

- nicotinamde The' title conpound was pre are
2- pr opoxy- 5(7-88dnl-c88immol)awas added arkbtiiy amtmlstméﬂfm’@ﬁﬁih@EWh

4- 3- -l ol e- 5- b d d bed WO
58/ 10165, ad DB RARHOR ShRi e AR GPncgolaled uatBr aduse Bressureand eWR (300
MHz, d4 M Orsidde paihtibr{eﬂ b&hﬂeenla Lis s@t?%:m &a%n%t& sbition?ibo AL (9

2H), 4. 5 (t, 2H), 8.5 (s, 1 Hy,
and ethyl acetate (100 mL). The phases were separated and the aqueotis

(~r 10 phase extracted with ethyl acetate (2 x 100 mL). The combined organic’
solutions were washed with brine, dried (Na,SQ.) and evaporated uﬁdér
reduced pressure to afford the title compound (18.0 g, 94%) as a pale
yellow oil. '
'H NMR (300 MHz, CDCL): § = 1.41 (m, 6H), 4.36, (q, 2H), 4.48 (q, 2H),

15 6.90 (m, 1H), 8.12 (d, 1H), 8.28 (d, 1H).
Preparation 20
Pyridine-2-ethoxy-5-nitro-3-carboxylic acid ethyl ester
Ammonium nitrate (5.36 g, 66 mmol) was added portionwise fo an ice-
(__ : 20 cooled solution of the title compound of Preparation 19 (466 g,

22.3 mmol) in trifluoroacetic anhydride (50 mL) and the reaction stirred for
18 h at room temperature. The reaction mixture was carefully poured into
ice water (200 mL) and the resulting suspension stirred for an hour. The
precipitate was filtered off, washed with water and dried under sucti-on to
25  afford the title compounﬁ (3.29 g, 61%).
" 'H NMR (300 MHz, CDCla): 8 =: 1.41 (t, 3H), 1.48 (t, 3H), 4.4.1 (g9, 2H),
4.62 (q, 2H), 8.89 (s, 1H), 9.16 (s, 1H).

Preparation 21
. 30 Pyridine-2-ethoxy-5-nitro-3-carboxylic acid




25 ‘LRMS (TSP) 444 (MHO ). Preparation 33. - N 5- Aminocarbon | -1-neth

| -3- #0 | -1 HL razol-4- | -5-iodo-2- propoxynicotinam de 30 Eﬁﬁu]&_)sib(ﬂ)s
conpound wis prepared from 2-propoxy-5-i odonicotinic acid (sée reparation
31 above) WOPLRIER no- | - et hyl - 3- propyl - 1H pyrazol e-5 Ack 2@CAVIB08143003
WO 01/27112 PCT/ 1B00/ 01430 -- 82 - carboxam de (prepared as described in EP
+ 526 004) according the nethod described in Preparation 13. mp. 257-9C 1H
NMR (300 MHz, CDCI3): S = 0.95 (t, 3H)--76-15 (t, 3H), 1.6-1.75 (m 2H), 5
1.85-1.95 (m 2H), 255(t 2H) 405(s 3H), 4.5 (t, 2H) 5.45-5.65 (br s,
1 H, 7.55-7.65 (br s, .5 (s, 1 H, 88(s, 1 H, 993 (s, 1 H. LRW

found G 43, Adueq %é@u&“h%ﬁes SO ey b, e ol wefoAadet
4.71; N, 14. @&Wéb\t@ & 4ol of: theStitle %m@toﬁﬁ% arkfidn @p@,m%og

Preparatlon 34 Met hy 54f(ben8 fxy Benzyi chl orof orrmate (
mol ) was a&@mmpﬂm@am! (10@ ok} aad the reration %ltrreniabmt@mpeaamgea g,

45.9 nmmol ) | t ( uran
(51 nm) anda'\?\’/gt@(rw( 3@ eﬁ%&&\%ﬂﬁ rﬁ|l ceec"é%? @“éﬁé‘ggﬂﬁe’ @H&%@%«%%‘?f ©mi xture
was di | utsed tivet residubysusparided if ZQaterLQso trhE) ik cieidifd@ s P aflith and
t he remai ni rwy .orﬁan,i C é)gasﬁ_‘ washed with water (200 nL dried over MgSOM4,
drochioric acid. This aqueous solution was extracted with ethyl acetate

(8 x 100 mL), the combined organic layers washed with brine (100 mL),

dried (Na;SO4) and evaporated under reduced pressure to give a beige

solid. The crude product was recrystallised from ethyl acetate/hexane to (
10  afford the title compound (3.32 g, 78%) as beige crystals. -

'H NMR (300 MHz, CDCly): & = 1.55 (t; 3H), 4.78 (g, 2H), 9.17 (s, 1H),

9.23 (s, 1H).

Preparation 22
15 5-Nitro-N-[3-(aminocarbonyl)-1-methyl-5- QIQQVI 1ML razol-4-yl]-2-
ethoxynicotinamide
The title compound was made by the method of Preparation 15.
H NMR (300 MHz, CDCl3): 8 = 0.95'(t, 3H), 1.60 (t, 3H), 1.70 {m, 2H),
2.90 {t, 2H), 3.85 (s, 3H), 4.80 (q, 2H), 5.35 (br s, 1H), 6.60 (br s, 1H), 9.15
20 (s, 1H), 9.30 (s, TH), 10.50 (s, 1H). '
TLC (95% dichloromethane / 5% MeOH) - R;=




congentrated, and the brown solid triturated with pentane to give the title .
i o c&npound as a buff solid (13.5 g, 39.3 mmol). 'H NW\R (30025/];31;9“3%{33) 8
= 1.0 (t, Ha19(2th)385(s 3H), 4.35 (t, 2H), gB I—2

(br s, p};o H2131% 4 (m 5H), 8.25 (2H, br s). LRMS (TSP) PETABANAYISY) |s
Preparatlon 35 5-1((Benzyl oxy) car bonyl | am no} 2-oropoxynicotinic acid A

sol uti-on of_sadi.um hydroxide (3.12 g, 78 nmml) in water (15 nl-) was added
to a stirred suspension of the t|tle‘caﬂpound of Preparation 34 (13.55 g,
39 mmol) in nethanol (140 nL) and the m xture stirred at room 20
tenperature for 18 h. After concentration in vacuo, the residue was

di ssol ved, pmm%mnggoo m-) which was acidified to pH5 with conc.

hydr ochl OI‘IC_aCI t-he preC| p|tate renoved by f||trat|on washed with

~wat er and of ANNAOEH | I myrazoled
acet at e: pgné@lg '% el uant) to. gave the title corrpound as a white 25
.solid (8.9 NVR (300 MHz, CDCI3): 8 = 1.0 (t, 3H), '1.8-1.95
(m 2H) 4. nsnéy® Aickel (fo 3 65 a sﬁ)’/. aﬁu%oﬁs%lﬁwﬁbﬁs afidad {cb'thé fitle H) 8.4
(d, - 8. 5pébr S, ors, 1H) (TSP) 1 (VH). WO
01/2711§ --cym Q@dmﬁrgpam CPBoéB@LmoweMmoldﬂoeaannZhe

7, "R e 0 A8 A #moaﬁ?q%ofw '

Pr epar at i onl&%h, (cboleld gnd4ﬁlfereﬂﬂh)ougl'5a plug of Arbocel® to give the product
O (7-azaben otr}tﬁzol a/aﬁ N, N, N, N=t et ranet hyl ur oni um hexaf | uor o-
(Z further purification)
(' : 'H NMR (300 MHz, QDCIa): 8 = 0.90 (t, 3H), 1.50 (t, 3H), 1.65 (m, 2H),
© 10 2.80 (t, 2H), 3.50 (br s, 2H), 3.80 (s, 3H), 4.60 (q, 2H), 5.20 (br s, 1H), 6.60
(brs, 1H), 7.80 (s, 1H), 7.95 (s, 1H), 10.50 (s, 1H).

TLC (90% dichloromethane / 10% MeOH) - R;=0.3.

Preparation 24
15 .2-Ethoxy-5-nitropyridine-3-carboxamide

N,N-Dimethyiformamide (2 drops) was added to an ice-cold solution of the
titte compound of Preparation 21 (3.0 g, 13.9 mmol) and oxalyl chloride (5
mL, 57.0 mmol) in dichloromethane (30 mL), and the reaction then stirred
at room temperature for 2 h. The reaction mixiure was concentrated
{ 20 _ under reduced pressure and azeotroped with dichloromethane. The
residue was dissolved in dichloromethane (30 mL), the solution cooled in
an ice-bath, 0.88 ammonia (5 mL) added, and the reaction stirred for 15
minutes. The mixture was partitioned between dichloromethane and water
and the layers separated. The organic phase was washed with aqueous
25 saturated sodium bicarbonate solution, brine, then dried (MgSO4) and
evaporated under reduced pressure. The residual yellow solid was
triturated with diethyl ether, filtered and driéd to afford the title compound
(2.4 g, 83%). _ _ |
'H NMR (300 MHz, CDClg): § = 1.56 (t, 3H), 4.74 (q, 2H), 6.14 (br s, 1H),
- 30 7.66 (brs, 1H), 9.18 (d, 1H), 9.29 (d, 1H).
LRMS 229 (MNH,)*



phosphate (1.74 g, 4.6 mmml) and NN-diisopropylethylamne (2.39 nL, 13.7
mol )i n N, N-di met hyl formam de (20 nlL) was added to 4-am no-lz,a, ust20

met hyl - 3- pgopyl -1 H pyrazol e-5-car boxami de (prepared as descri bed T ?E"P
526 004, 1“Q)a,,zﬂi26 mrol ) and N, N-dii sopropyl et hyl am ne (2. ?,%Tyfsoomﬁ;;@B 7
mmol) in NN-dinethylformam de (10 m-) and the resultant m xture stirred
at roomtenperature for 24 h. After concentrating in vacuo, the m'xture
was di ssolved in ethyl acetate (50 nL), ~gnd washed with agq. sodium

bi carbonate solution (5% 50 nL). The nascent solid was renoved by
filtration and confirnmed as product (659 ng, 1.3 mmol ). The 15 organic
phase was washed with water (50 nlL) and brine (25 m-) before drying over
MySO4 and concentrating to a.pink solid which was crystallised from hot

et hyl acet at ;g_q%r@&g)bg further title conpound as a white-solid (368 nyg,

;0.7 mol) .3 guors-were then purified by- columm chronmat ography
i (ethyl acetam-e -Srsitrapdridine<s-gasbionitiile af ford a 20 further batch of
title conpound (111 , 0.2 mol). | (300 Mz, : S =10.85 (t,
1. 0.5 Ct Pitigroacstis enbygre (345 o.116:5 Al i dixgn (6 MLy wasagded o (5
4 34t, 7 ( ( 2 (br
, 5( t°2 ha" 1%‘8 §°?'m°’& ‘1’—6 th; é@'e( Emﬁé?’”'lﬁ?—o .Z’fz? rﬁéﬁfé‘?@s&‘g%
(M—IO) Anal y(ﬁ32 g, dund rﬁmcﬁpaﬁ@ yi'ldlrfe @171y, 28.55hmdIpire dioXaor (1G2miy30N605

0.3H2O C, 60. 1% Pre aratlon 37
-5-i odoni cot?‘?é)gh%c?fcﬁum @i'!@‘i‘ﬁtzfm'%‘s@ pergtutg ot %@O%hqD@WPM@MO

, The title coggipighr it
i method of Prepar ation é 'ﬂ%ﬁ%dﬁ@ggkﬁzaﬂgm%ﬁg%?%? i@%f?gﬁvéé}?l H)
8.5 (d, 1 Hyethgl acetatelandl water. The layers were separated and the organic

10 phase washed oonsecutwely with hydrochloric acid (2N 2x), aqueous

saturated sodium bicarbonate solution, then brine. The solution was dried

{MgS0,) and evaporated under reduced pressure. The residue was

purified by column chromatography on silica gel using an elution gradient

of pentane:ethyl acetate (100:0 to 95:5) to afford the title compound (1.73
15 g, 81%).

'H NMR (300 MHz, CDCly): 8 = 1.50 (t, 3H), 4.63 (g, 2H), 8.66 (d, 1H),

9.20 (d, 1H).

Preparation 26
20  2-Ethoxy-5-nitropyridine-3-carboximidamide acetate -
The title compound of Preparation 25 (11.0 g, 57.0 mmol) was added “in
one portion” to a cooled (-10°C) solution of ethanol saturated with HCI gas,
(100 mL), and the reaction stirred at this temperature for 8 h. The reaction
was evapora;ed under reduced pressure, the residue triturated with diethyl
25 ether, and the precipitate filtered off. The solid was partitioned between
ethyl acetate and aqueo'us saturated sodium bicarbonate solution, and the
layers separated. The organic phase was washed with aqueous saturated
sodium bicarbonate sdlution, brine, then dried (MgSO,), and evaporated
under reduced pressure to give a white solid, 4.25 g. Ammonium acetate

30 (3.61 g, 46.9 mmol) was added to a solution of this intermediate imidate
{8.62 g) in ethanol (80 mL}), and the reaction heated under reflux for an

-
i
i
¥
H
¥
:
7
'



(q, 2H), 1.3 (t, 3H) 5 4 Preparation 38 5- Aminocarbon i -3-eth |-1H

razo - 2 etho -5-iodonicotinamde The title conpound of Pogpasats@R 37
(8 g, 27 JWBhigai N dichloronethane (200 ) was treated Wekfigono1430
1- hydr oxybenzot r1| azol e hydrate (4.43 g, 32.8. 10 nmol),

N, N-di i sopropyl ethylam ne (14.3 nL, 77.8 mmol),

1- ( 3-di met hyl am nopr opyl ) - 3- et hyl carb i mde hydro-chloride (6. 27 g, 31.7
mmol ) and 4- ami no-3-ethyl -1 H pyrazol e-5-carboxan de (prepared as
described in WD 98149166; 3.78 g, 24 mol), and the resultant m xture
stirred at roomtenperature for 14 h. After washing with is water (100 ni),
a portion diourhe Tlgt aralysispshawedastarting anaterig) rermaining. oso ozdditional

s art ed craoracieths B2 6. mifloh v pdded, SR e reaigh fEdleB. T

ether to gluntieﬁ'uréfmr for &l mmiurpsonmms ermabaolydowaéﬁdn dn(xluré5ms 3.84
.ol ). .20 'H NVR (300 MHz, = 1.25 (t, 5 (t 2.9 (2H,

q), 2.65 (G¥ApOEaAte sms!qrtfedslceq ntysswemotthe @suquemntueat@d(\uth s.ileﬂ)lyl 8.8 (d.

1H, 1Q.6% | fdeV 0

Preparation @% ng'le A%gg]lggg%d(ﬁas It@‘éﬁ Hf Ha@%‘g%%a@@h 9.1
ff2yrazol : jafigrd the fitle ompourtti(®126 @) nani de CeS| um car bonate (3.3 g, 10.2
mol ) was gdded to a stirred solution of- the title compound of Preparation

38 (4 g, . H NMER {300 MHZ HrOMEO): &5 BHBCH)IGTT doi 30464 dar2d).l de (1.2

g, 11.2 rn %:(‘#nl%%-%br@t formam de (50 nmL) and the resultant solution

stirred at ‘or . Y20 Allgust 2003 WO 01/27112 PCT/1B00101430 -- 86
- LAMS 211 (MH)"

10
" Preparation 27

4-Nitro-1H-pyrazole-5-carboxamide

Oxalyl chloride (33.3 mL, 0.4 mol) was added dropwise over 15 minutes to
an ice-cold suspension of 4-nitro-1H-pyrazole-5-carboxylic acid
15 (400 g, 025 mol) and N,AN-dimethylformamide (3 drops) in
dichloromethane (400 mL). The mixture was allowed to warm to room
temperature and stirred for 24 h. Additional oxalyl chloride (16.7 mL, 0.2
" mol) was added and the reaction stirred for a further 24 h. The reaction
mfxture was filtered, the filtrate evaporated under reduced pressure and
.20 redissolved in tetrahydrofuran (400 mL). This solution was cooled in an
o ice-bath, ammonia bubbled throixgh for an hour, and the mixture purged
with nitrogen for 30 minutes. The reaction mixture was concentrated
under reduced pressure, the residue triturated with water, and the solid
filtered and dried under Q(acuum to afford the title compound (34.7 g, 86%)

25  as a white solid.

'H NMR (300 MHz, d-DMSO): 8 = 7.60-8.10 (m, 3H), 8.68 (s, 1H).

Preparation 28
2-Methyi-4-nitro-pyrazole-5-carboxamide

30 A mixture of the title compound of Preparation 27 (35.5 g, 0.22 mol),
cesium carbonate (79.7 g, 0.24 mol), and methyl iodide (34.7 g,




Conigentration gave a residue which was taken up in ethyl acetate (.150
m - )«&nd water (250 nL). The separated aqueous phase was ex'tzbgg&&gwath
ethyl acet#&te (2-x 150 nL), and the conbined organics dried over MSOH,
concent r at W@ &2d1x3uri fi ed by col uim. chromat ography $ PCT/IB00/01430

(di chl or onet hane: net hanol : anmonia (98:2:0.2 to 97:2.5:0.5) as eluant)
afford the title conpound as a white solid (2.23 g, 4.5 nol). 1H NWR

MHz, CDCL3):

(g, 2H), 4.
(s, 1-H, 8.
r egi oi soner
(HVBC). |W

2 (t, 2H), 4.6 (q, 2H), 5.25 (br s, 1 H, 6.6 (br, s, 1 H)
8 (s, lH) 10.5 (s, 1 H 1o LRVS (TSP) 401 (M) The

088 M P opie 98T 9RRR @) ek abs 55608 LG

8 = 1.3 (t, 3H), 1.55 (t,~808) 2.3 (s, 6H), 2.8 (t, 2H),

to
(400
2.9
, 8.4

nts
n 40

2- Pr opoxyni demperatmelfdr'lihedayst | @ heo resemtion minupé W ednicBnifatéd/ uatdr f rom

n- pr opanot::
1 drop di- t
(t, 2H, 7.

|-2- Tto o n

(2.30 g, 12 hos hi ne and net_hanol
(0.60 niL, 9{"51'@?&]3{1%%@ i%ff’ deﬂnae@?@ @&€$$l8ﬁ sti®ed for
18 h at roo f er
educed 15 EF%’EEEPE“"‘?W‘%F%S Eﬁtﬁﬁ%‘t’ il Cnr¥iRalBORATY b ilta' 6l

-usi,n

Pre aration 1. H NVR (3Q0 WMHz, d6-DVBO +

L 8&%%5#’@ %@ d@wes'e dyeg%zqqtfopeﬂ—wﬂhlxmq ghenfesulling 4. 25

O, g e Sy Bk, 5cBOO g i

added dr 6pwi methanoiiductﬂrbmathan’e (¢he500 imlL)e tlw lresultidg stxsﬁ‘enmnstﬂteredm

et her : pent avsingantehdion gradientof ethyl acetate Tiaxaie (80:70ctontB0: 0))tu: affordit ed

under reduc

10

%o ‘ﬁ{lS%%Wiﬁound (11.5 g, 31%) as a solid. :
H NMR (360 MHz, CDCly): 8 = 4.03 (s, 3H), 5.88 (s, 1H),-7.80 (s, 1H),
8.25 (s, 1H).

Preparation 29

. 4-Amino-2-methyl-pyrazole-5-carboxamide

15

20

A mixture of the title compound of Preparation 28 (5.0 g, 30.0 mmol) and
10% palladium on charcoal (500 mg) in methanol (200 ml) was
hydrogenated at 206.8 kPa (30 psi) and 50°C for 18 h. The cooled
mixture was filtered through Arbocel® , the filter pad washed with
methanol, and the combined filtrate evaporated under reduced pressure to
afford the title compound, (4.2 g, 100%) as a pink solid.

H NMR (300 MHz, de-DMSO): 8 = 3.72 (s, 3H), 4.60 (s, 2H), 6.88 (s, 1H),
7.05 (m, 2H).

Preparation 30
6-(Dimethylamino)pyridin-3-yl boronic acid dihydrochioride

n-Butyllithium (5.3 mL, 1.6M in hexanes, 8.5 mmol) was added'dropwise to
a cooled (-70°C) solution of 5-bromo-2-(dimethylamino)pyridine (J. Org.
Chem. 1983; 48; 1084) (1.5 g, 7.46 mmol) in tetrahydrofuran

“{20 mL), and the solution stirred for 30 minutes. A solution of triisopropyl

30

borate (2.57 mL, 11.2 mmol) in tetrahydrofuran (4 mL) was added
dropwise, and the reaction then allowed to warm to room temperature over

‘



andighe residue purified by flash col um chromat ography (diethyl

et he . pent,ane 50:50 as eluant), to afford the title corrpoundz()% @00311 3
mol ) as q;;} i,g-,lylelowml 20 'H NWR (300 MHz, CDO 3) 8 =

1.86 (2H, m, 3.92 (3H, s), 4.38 (2H t), 693(1H m, .

8.30 (1 H, d). Preparation 42 Methyl 5-nitro 2- ro o nicotinate 25 The
title conpound was prepared in 32%yielgh (after crystallisation from

met hanol ) fromthe title conpound of Preparation 41, using the nethod of
Preparation 20. HNI\/R(BOOM—IZ CDCI 3) 8:104(3H t) 1.84 (2H, m,

3.92 (3H, s) (ag t 8.88 (1.H, s), 30 Preparation
43 20 August3 i@@?ziaﬁzqwhﬂﬁ@leladdmﬂa@f hwlrwnloecmidﬁm, ro o
.ni coti nate tle oun
" Preparati. onydi?g giethﬂe rret %gﬁgﬁ%ﬁ%ﬁbh&ﬁﬁkﬂﬁom |3) S =

% gz?L giHi_',t mamc;@gga(llmd fr))m mitgﬁ/gﬁl:drem)yl etrge{?ofmﬂﬂgéﬁﬂe é?&ﬁ:du;ﬁiz! RSN
. ; + Pre aration or
13-i odo- 1- aié:@q m%e‘;c'i&f%ﬁs ff'H"rN é‘ﬁ'ﬁxture of tent-butyl

Synlert. Jooq SHEOYMACAEDRERS T RACIS H0) P8 Gl B, g "

99.4 nmol ) 2N, N di met hyi f or mami de (25 rrL) was heated at 100C for 42 h.
The cool ed m xture was partitioned between water and ethyl acetate, and
the | ayers separated. 15 The organi c phase was dried over MgSOH4,

concentr at egby fioheuced pressure and the residue azeotroped with
xyl ene. The crude ct was -

- 2-Propoxy-5-iodonicotinic acid
C 10 The titte compound was prepared from the title compound of Preparation
40 using the method of Preparation 3.
'H NMR (300.MHz, CDCl): § = 1.05 (t, 3H), 1.85-2.0 (m, 2H), 4.5 (t, 2H),
8.5 (s, 1H), 8.6 (s, 1H). .
Analysis: found C, 35.16; H, 3.19; N, 4.46. Calcd for CgHyINO3: C, 35.19;
15 H,3.28; N, 4.56%
Preparation 32 _ .
N-[3-(Aminocarbonyl)-5-ethyi-1H-pyrazol-4-yi]-5-iodo-2-propoxy-
nicotinamide
The titte compound was prepared from 2-propoxy-5-iodonicotinic acid (see
‘\ 20  Preparation 31 above) and 4-amino-3-ethyl-1H-pyrazole-5-carboxamide

(prepared as described in WO 98/49166) accbrding to the method
described in Preparation 13.
'H NMR (300 MHz, d-MeOH): & = 1.0 (t, 3H), 1.25 (t, 3H), 1.85-2.0 (m,
2H), 2.8 (g, 2H), 4.5 (t, 2H), 8.5 (s, 1H), 8.6 (s, 1H).

25 LRMS (TSP) 444 (MH".

Preparation 33.
N-A{5-(Aminocarbonyl)-1-methyl-3-propyl-1H-pyrazol-4-yil-5-iodo-2- |
propoxynicotinamide

30 The title compound was prepared from 2-propoxy-5-iodonicotinic acid (see
Preparation 31 above) and 4-amino-1 -methyl-3-propyl-1H-pyrazole-5-




purified by flash colum chronat ography (di chl oronet hane as eluant) to
giveshe title conmpound, 3.26 g. 'H NMR (300 MHz, CDCI3) 8 = %wsﬁooepl—b,
4.28 (m 2, 4.46 (m 1 H), 20 4.62 (m 2H). LRVS (TSP) 284

Prepar ati oWwOIB/X712 5- Ami nocarbon -1-neth |-3- ro | -1 H raZdT/Eec/eR3et ho
-5- 25 nitronicotinam de - The product of preparation 21 and 4-am no-|
-net hyl - 3-propyl -1 H pyrazol e-5-carboxani de (prepared as described in EP
526 004) were -conbined using the nmet he82cf preparation 13. mp. 251-3C.
30 1 HNWR (300 Mz, d6-DVSO): 0.9 (t, 3H), -1.38 (t, 3H) 1517(m
2H), 2.5-2.55 (m partially obscured by. DWVSO peak), 3.9 45465

(s,
0y 77 (br SvBqRdmidiy (logdreif g8 %55@%9 1%3%*” 8§2f‘> Ty @q%ohﬁeRﬁLe (Es
negative iormeﬂiﬂldes(hﬂbdkhmﬁu rafiown@. C, 50.99; H, 5.36; N, 22.33. Calcd

for Cl6H26N6(H é%) 1.06; ' H, 5. 36; N, 22.33%5 C Preparation 46a
3- Et hyl - J‘f'? 42 Pp ol inyl)ethvll-4-nitro-1H pyrazol e-5-carboxam de and

10 Preparatl t - bidd-y( 4 mr | | I hyl ld-niktr 9=
H pyrazol e- BQQQﬁ‘gié%ngM%sbﬁgd?)hé g@ﬁ%{]ﬁ" §F|¥'p § (I¥' :%Hgn"sé'{?ﬁj(ﬁ‘ng"%b t he
title cospoungs- mse(m,pzﬂpazas g 9%9406 (sheogisyt, Jary, 4515085 st s, The
regi ochem st rﬁ was determ 8y st udi es.
7.55-7.65 (brs, 1H) 5 (s, 1H), 8.8 (s, 1H), 9.3 (s, 1H).

LRMS (ES — negative ion) 470 (M-H), (ES — positiye ion) 472 (MH").

Analysis: found C, 43.32; H, 4.62; N, 14.77. Calcd for Cy7Hz2INsO4: (_),

43.32; H, 4.71; N, 14.86% -

10 "



1533-Ethyl -1 -[2-(4-norpholinyl)ethyl]-4-nitro--1 |+pyrazol e-5- carboxam' de

m p.¥(33C. 1 H NVR (300 Mz, CDCI3): 8 = 1.ED5 (t, 3H%, 2. 4- %

2.75 (t, (g, 2H), 3.55-3.65 (m 4H), 4. 45 (t

H, 7.6 (br 01”"%‘ZH) 20 LRVB (TSP) 298 (M—I+) Anal ysi s: 3‘217 H,
6.47; N, 23.49, Calcd for CL2HONSOS : G 48.48; H 6 44 N 23. 56%

5-ethyl-1 -[2-(4-norpholinyl)ethyl]- ?gtro 1 I fpyrazol e- 3 carboxam de 25
mp.14491471C 1H NVR (400 MHz, CDC :125(t 31-1), 2.4-2.5 (m
4H, 2.8 (t," 2H), 3.0 (g, 2H), 355365(m 4H), 4.2 (t, 2H), 6.0 (br s,
1 H, 7.25 (br s, 1 H. LRW (TSP) 298 (M{). Analysis: Found C, 48.49; H.
6.47; N, 23Wfor C|2H19N504 © C, 3D 48.48; H, 6.44; N, 23.56% "1.
.eparation 47

-" 4- Ami no- 3- igate, boxam de The

title confjoBe fchwreﬂﬁmne 66451 (4'5699nm5 wa@laéidéa%r the fitle S
. et hanol ?520 rdﬂZ}? and . treateg wth.10% Pd 02 C(1 gb ore stlrrlng at RT

" under 60 psFOBPOMRE Il JRrepasation 43 (96 g,aﬂﬁl%/mm@ﬂsﬂndamdaﬂnt carh\:\alhnatelt i on
AT R ML Rt B0 M
di i sopr opyi (38emt¢mm&elt&>cgmg49Aﬂerrmh.) thel Rsadtibn riaib&un%ﬁma’s"ﬂdﬂl‘@d(vﬁ@@ Mz,
as): 8 :et}\ylz ac(.etate |_ECIO mL) %he aqueoAill_sl) phase5 ?elg'l%ve?:l H)and the remaining
organic phase washed with water (200 mL), dried over MgSO,,
concentrated, and the brown solid triturated with pentane to give the title
-'10  compound as a buif solid (13.5 g, 39.3 mmol). o

*H NMR (300 MHz, CDCly): § = 1.0 (t, 3H), 1.9 (2H, tq), 3.85 (s, 3H), 4.35

(t, 2H), 5.2 (s, 2H), 6.5 (br s, 1H), 7.3-7.4 (m, 5H), 8.25 (2H, br s).

LRMS (TSP) 345 (MHY).

N

15  Preparation 35

5-{[(Benzyloxy)carbonyllamino}-2-propoxynicotinic acid
A solution of sodium hydroxide (3.12 g, 78 mmol) in water (15 mL) was
added to a stirred suspension of the title compound of Preparation 34
(13.55 g, 39 mmol) in hethanol (140 mL) and the mixture stirred at room
20 temperature for 18 h. After concentration in vacuo, the residue was
C. dissolved .in water (100 mL) which was acidified to pH 5 with conc.
hydrochloric acid and the precipitate removed by filiration, washed with
water and dried. Purification by column chromatography (ethyl
acetate:pentane (4:1) as eluant) to.gave the title compound as a white
25  solid '
(8.9 g, 27 mmol). A
'H NMR (300 MHz, CDCl3): & = 1.0 (i, 3H), 1.8-1.95 (m, 2H), 4.45 (t, 2H),
5.2 (s, 2H), 7.3-7.4 (m, SH), 7.95 (br s, 1H), 8.4 (d, 1H),-8.5 (br s, 1H),
11.1 (br s, 1H). '
30 LRMS (TSP) 331 (MH").



2.8:«(t, 2H), 3.4 (s, 2H), 3.6-3.65 (m 4H), 4.45 (t, 2H). LRIVB(TSP) 268 ,
I\/I—I"j% Is Analysis: Found C, 53.89; H 8.04; N, 25.86. Cal cd g};@%lNSOZ
S O 53 92y H, 7.92; N, 26.-20% Preparation 48 20 5- Am nocar onl1
-1- 2 4- nowaddiiamiz eth -11+ razol -4- 5- iodo-2-propoxyni cot 'W 01436
title conpound was prepared by the nethod of preparation 13 using the
title conpounds of preparations 31 and 47. 25 m p. 180-180.5C. 1H NWR (300
MHz, CDCI3): 8 = 1.05 (t, 3H, 1.25 (t,.83H), 1.85-1.95 (m 2H), 2.4-2.55
(m 4H), 2.6 (q, 2H), 2.8 (t, 2H), 3.55-3.7 (m 4H), 4.5 (t, 2H), 4.55 (t,
2H), 5.6 (br s, 1 H, 8.25 (br s 1 H, 85 (s, 1 H, 875 (s, 1 H, 9.5 (s,

1H). 30 L 1358 (MH). Analysis: Found C_45.05; H 5.23; N, 14.59. -
Cal cd for : 0 August 2003 WO 01/27112 --91- 0.2H20: C. k5.04; H,
5.29: N 15 BuriyPEI6E0H X .

ra-yil - 2-
et hoxy 5- i 5 sRInettark Biate prepar ed by t he net hod of

prepar at i on Ak%ﬂf,{tgﬁ % H@%ﬁ%ﬁol@{i? ngﬁ,r(%‘t)al‘o S 3 531%1 i 88% Igel5d(m
4H), 2 65 'CO-(('ﬂ-aZ%U)anétr&zbt-:l @EWNW'WQeﬁaMEthﬂWonﬁbﬂnﬂ5 (t, ?é@ﬂuoi&;ﬁ5 (q,

2H) , 5 6 (br (s 9.55
(s, P'Fétﬁa (tlm gm}ti m'IE)l)PﬂagaNdV-lduaog(Dpylethylamme (2.39 mL,

13.7 mmol) in N,N-dimethylformamide (20 mL) was added to 4-amino-1-
methyl-3-propyl-1 H-pyrazole-5-carboxamide (prepared as described in EP
_ 526 004; 1.0 g, 4.6 mmol) and N,N-diisopropylethylamine (2.539 mL, i
.10 13.7 mmol) in N,N-dimethylformamide (10 mL) and the resultant mixture

stirred at room temperature for 24 h. After concentrating in vacuo, the |
mixture was dissolved in ethyl acetate (50 mL), and washed with ag.
sodium bicarbonate solution (5%, 50 mL). The nascent solid was
removed by filtration and confirmed as product (659 mg, 1.3 mmol). The

15 organic phase was washed with water (50 mL) and brine (25 mL) before
drying over MgSO, and concentrating to a pink solid which was
crystallised from hot ethyl acetate to afford further titte compound as a
white solid (368 mg, 0.7 mmol). The mother liquors were then purified by
column chromatography (ethyl acetate:pentane 3:1 as eluant) to afford a

20 further batch 6f title compound (111 mg, 0.2 mmoi).
'H NMR (300 MHz, ds-DMSO): & = 0.85 (t, 3H), 0.95 (&, 3H), 1.5-1.6 (m,
2H), 1.7-1.85 (m, 2H), 2.4 (t, 2H), 3.9 (s, 3H), 4.3 (t, 2H), 5.15 (s, 2H), 7.3-
7.45 (m, 5H), 7,7 (br s, 1H), 8.2 (br s, 1H), 8.4 (s, 1H), 9.5 (s, 1H), 9.85 (br
s, 1H)., -

25 LBMS (TSP)'495 (MH").
Analysis: found C, 60.19; H, 6.02; N, 16.81. Calcd. for CasHaoNsOs5 .
03H2006006H617N1681% '

Preparation 37

30 2-Ethoxy-5-iodonicotinic acid




Aj 3 Am nocar bonyl ) - 1- (4- cvanobenzvl )-5-ethyl-1 H yrazol -4-vl|-2-ethoxv
5-iodwvni cojinam de The title conpound was prepared fromthe tjtl, usgg%g%ound
of prepar%gﬂ&? and 4- cyanobenyl chloride in 83%yvyield (98 180
NI\/R(300 8 =1.2 (t, 3H), 1.55 (t, 3H), 2.8 (q.F R1430
3.1° (s, 3H), 465(q,2H),4.95(s 2H), 5.2 (br s, 1 H) ,66(brsl

, 8.40 (d, 1. H, 8.80 (d, 1 H), A@(brs 1 H). LRI\/IS(TSP) 514 (MH),
537 (MNa4). 25 Preparation 51 N43- (Am nocarbonyl) - 5- et hyl - _
; (2-pyridinvlnethyl)- H pvrazol -4-y11-5-iodo- 2-propoxyni cot| nam de The

title conpoynd s prepared using the nethod of preparation 13 and 30 the
title corrpot‘ﬂ s%l\@ °{5’NF§EH nd wass piapaiad tomn2rethexyniegtinia -acid using the

.pyridinyl nme 3-carboxam de (WO 9849166). tk 20 August 2003
W0 01/ 2¥112H%T9’?éu5'§ﬁ%ﬂ“?3 ‘92 1 H NMVR (4%)|\/Hz g(%DCIB) 8 =$. 00 Em _
6H), 1.90- MVIB 4210&0[ demnso‘ls@mtz b#'d) 1 A ,?)3 -4, (s,
_A2I|:|)I) 660%5 (I)-[Z((;]d H)) ( H%H)(d;gg ap{).@ll—b,
8.40 (d, 14935@1@@11) m3¢8§*)875(s 1H) 10 40 (s. 1 H s LRVB (ES
positive,ion) 535 (MH+), (ES - negative ion) 533 (MH Anal. Found C
47.53; ﬁ 4.41; N, 15.69. Calcd for C21 H2303Nrl: C, 47.20; H, 4.34; N,
15.73. to PMratlonﬁBSSZ tern Butyl
an)5ethI4ff(5|od02pr .
pyri di ny!) carisghinoearbonvi)-3:athyi-tip A-ylt-2-gthoxytbriadanicol mide The

Litle compoyd iiRSdhaband bt Problsith'dP(h §f 21?%9&%&}# B.C%%H%tﬂgnet ne

products from preparatri ons
(- ) (200 mL) was treated with 1-hydroxybenzotriazole hydrate (4.43 g, 32.8.
10 mmol), N,N-diisopropylethylamine (143 . mL,

77.8 mmol), 1-(3-dimethylaminopropyi)-3-ethylcarbodiimide hydro-chloride
(6.27 g, 31.7 mmol) .and 4-amino-3-ethyl-1 H-pyrazole-5-carboxamide
(prepared as described in WO 98/49166; 3.78 g, 24 mmol), and the
resultant mixture stirred at room temperature for 14 h. After washing with
15 water (100 mL), a portion of the title compound was isolated by filtration of
the .precipitate as a pale brown solid (6.55 g, 15.3 mmol). The organic
phase was dried over MgSQ,, concentrated and the residue treated with
diethyl ether to give further title compound as a pale brown solad (1.65 g,
3.84 mmol). -
.20 "H NMR (300 MHz, CDCls): 8 = 1.25 (t, 3H), 1.55 (t, 3H), 2.9 (2H, q), 2.65
= (2H, q), 5.4 (br s, 1H), 6.75 (br s, 1H), 8.4 (d, 1H), 8.8 (d, 1H), 10.65 (br s,
1H). ‘
LRMS (ES - positive ion) 430 (MH").

25" Preparation 39 .
N-{3-(Aminocarbonyl)-1-| 2-(dimeth3damiho)ethvﬂ—S-ethv[-1 H-pyrazof-4-yi}-
2—ethog;5-iodonicotinamide
Cesium carbonate (3.3 g, 10.2 mmol) was added to a stirred solution of
the title compound of Preparation 38 (4 g, 9.3 mmol) and 2-dimethyl-

30 aminoethyichloride hydrochloride (1.2 g, 11.2 mmol) in N,N-dimethyl-
formamide (50 mL) and the resultant solution stirred at 80°C for 14 h.




15-1H NWR (400MHz, DMSO): 8 = 0.95 (t, 3H), 1.05 (t, 3H), 1.40 (s, 9H),

1. 78#%. 88 (m 2H) 2.68 (q, 2H), 4.22-4.35 (m 4H), 4.40 (t, »gh), s?g@g% (t,
1H, 735%\)@ H, 7.52 (bs, 1 H, 8.40 (s, 1 H, 8.55 (s, Sf—i) 10. 10
(s, 1 H YRWAMP - positive ion) 373.2 (MI'"- BOC and |) P&T&Boofmamd C,
45.11; H, 5.07; N, 13.56 Calcd for C23H3105N6l. 0.2 DCM 20 C, 45.28; H;
5.14; N, 13.66. Preparation 53 tent Butg(lS

4- (3-(am nocar bonyl )-5-et hyl -4-[f(5-i 0d8%2" _propoxv-3- 25

pvridi nvbcartionvilamino)-1 Hnvrazol -1 -vi)-1-aiperidi necarboxvl ate The
title compound was prepared using the method of preparation 17b, and the

pr oduct f rorﬁimcmurattomrgm ian regidugi Q\Ilhicﬁ a8 tken up NRetridOdttatd"DCl 3) :
8 = 1.00 (t 85-1.95 4H), 2. 10
2.84 (n(11 g@kﬁ“ﬂhaﬂé aé%’ ((%5& 3@?—) T&G @PPaf%dzﬁﬂueelgg]oplaage wag, Esmeso

.(in) oob (MEbied itheind: deighs (2 10 ). Bl e Corbhired st e 1
Found C, 47.®8r Mg$0z,1;cancentate Camddptmﬁed}ﬁﬁclﬁbﬁﬁnﬂ Ghﬁﬁlaﬁgraﬂi‘y 52 H,
5.68; N, 13. 54a -

T aoni or 8- 11O PrRBAL T gl Smimaniar 9B 02 1n S 2,5:0.5) as eluant) to
1-(cvel OIOFOraﬁdmtthe\iileﬁzcﬁhﬁdun&aﬁ'atﬁttésHﬁ&é?%etI §hgf)coxam de 10 A

suspensi on ethyl-4-nitro-1 H pyrazol e- oxam (prepared as in

VW098/ 49166) "HANMR §400 MHaGDCl)0 8¢ M. DK 3H)00.58 {t, BHY, 2,35, @ﬂ)v\eteh(t cesi um
Cyct opropyl ADRED (R 2 36 Jac . 5.'52%% REDs 6 ubr mai1H), 8.4
. (s, 1H), 88 (s, 1H), 10.5 (s, 1H)
10 LRMS (TSP) 401 (MH") .
The regioisomers were confirned by long range 'H-"°C correlation
experiments (HMBC),



suspgnsion stirred at RT for 6h. After condensation in vacuo, the residue
S partloned between ethyl acetate (200 nl) and water (206 Ay gstzmd t he

i nsol ubl renoved by filtration. The solid was pa bet ween
wat er (20 I?L’g%d nmet hyl ene chloride (200 m), and undi ssg}:{';’gﬁ“ 04031%
renmoved by filtration. Conbined organics were washed with brine (100 m),
dried over MgSH, and condensed to a_sgyid (-40 g). The two 20 regi oi soners

were separated by crystallisation of the crude mxture. The nore
| i pophilic conmponent (Rf = 0.27, nethylene chloride: nethanol 98:2)

crystalli 5|F51 frcima I xture of methylene chloride (50 m) and

di i sopropyl-efgﬂé-L(Qib@énm ) to give 1-(cycl opropyl methyl)-3-ethyl-4-nitro-1

. H pyrazol e_py, did2 9. 50 mmol ). Crystallisation of the not her 2s
| i quors fr gave the nore polar conmponent (Rf = 0.19,

met hyl enes the)t:iIeieonmdtmdoWasa)répa(eﬂ)u'gTS%Zylem)fr;:mWHprbpme! usmgl theed as

- the 1- (cycl th thyl-4-nitro-1 H pyrazol e- 3- carboxam de by
nCe experi é'ﬂéthf:@y [Ef pﬁﬁ% $I i quors contained further material as a

m xt uregof 1 2

ropyl rret hyl ’Fg ﬁggeﬁﬁlﬁ't(?%@fd%- p%g%p 55 %%%%%@C'Q)QNW?’Q(EO MHz,

CDC13): 6 8H), 3$591!82(MMH2H).25@ BH), 8.0 m, 81@ 1), 8/05Qa/ PAL12 -- 94

20 August 2003 FCT/1B00/01430 3H), 1.3 (m t 9 (g, 2H), 4.2 (d, 2H,

6.0 (br s, 1 H, 7.15 (br s, 1 H. LRV (TSP) 239 (MHO . Anal ysis: Found

C, 50. 38; 'Iire atation™1 23. 12. Calcd for CLOHL4N4O3 : C, 50.41; H, 5.92; N,

23.52% 5 1- | met hyl )-5-ethyl-4-nitro-1 H pyrazol e- 3- carboxam de
1H (30 -2 micdtinade 35-0.41 (m 2H), 0.6-0.65 (m 2H), 1.25 (t,

3 N{VR 5 ' Dlethl aboblicarboxytate 2.8 L, “14) o™ Was 3adea dlopwise to'a 2 ("
solution of the -title compound of Preparation 40 (2.30 g, 12.7 mmol),
triphenylphosphine (3.67 g, 14 mmol) and methano! (0.60 mL, 15 mmol) in
tetrahydrofuran (20 mL) and the reaction stimed for 18 h at room
temperature. The reaction mixture was concentrated under -reduced

15 pressure, the residue triturated with a 20% diethyt ether:pentane solution
- and then filtered. The filtrate was concentrated under reduced pressure
and the residue purified by flash column chromatography (diethyl
etherpentane 50:50 as eluant), to afford the title compound (2.2 -g-,
11.3 mmol} as a pale yeliow oil. ' .
. 20 'H NMR (300 MHz, CDCls) 8 = 1.07 (3H, t), 1.86 (2H, m), 3.92 (3H, s),
" 4.38(2H, 1), 6.93 (1H, m), 8.15 (1H, d), 8.30 (1H, d).

Preparation 42

Methy! 5-nitro-2-propoxynicotinate )
25  The title conipound was prepared in 32% vyield (after crystallisation from

methanol) from the fitle compound of Preparation 41, using the method of
Preparation 20. ‘
'H NMR (300 MHz, CDCh) 8 = 1.04 (3H, 1), 1.84 (2H, m), 3.92 (3H, s),
4.48 (2H, 1), 8.88 (1H, s), 9.14 (1H, s).

.30 |
Preparation 43




. to LRVB (TSP) 239 (MH#4). Analysis: Found C, 50.30; H, 5.90; N, 23.39. Calcd
. for G§9H44N§103 : G 50.41; H 5.92; N 23.52% 15 Preparati ongaggdkt Asano- | -
- cloro neth*-5-eth -1 H razol e- 3- carboxani de The title conmpound was
prepared f WOOWRTIg2t he net hod of preparation 11 using PCT/IB00/01430
1-(cycl opropyl met hyl ) - 5-ethyl -4-nitro-1 H pyrazol e- 3-carboxam de (from
preparation 54b) in 92%yield (7.7 g). 20 m p. 143-145C. 1 H NWVR (400 WHz,
CDClI 3): 0.35-0.42 (m 4H), 1.18 (t, 3Hr; 8§-25.1. 35 (m 1 H, 2.55 (q, 2H),
2.8 (br s, 2H, 4.33 (s, 1 H, 4.36 (s, | H. LRVB (TSP) 209 (MH).

Anal ysis: Found C, 57.58; H 7.78, N 26.76. Calcd for CloHI6N4O : C, 25
57.67; H, 7. Methil 5-26ifd-PoR h&!dtmatéG 5 Acet yl - 2- et hoxyni cotinic acid
30 Pal | adi uné_&llgl%qqacet ate , butyl vinyl ether (18.9 ml,
146.5 nmol ) cempeupd \ya%sqmpa@,eq tzrom)ttge tile compaurd wéRrepatation o a

WO 01/ 27112 30 -95- f st d | ut f th
title corrpoun%%lﬁ#J prepgﬁsakfl oﬁ@#'ﬁﬁ@‘ g, 51.2 mmls)I r;ﬁd tS?i gt Ihglnagi ne ©
(10.5 m, 81'm nmn)(soo MIFQ! chral 5e=(1L64 (@H t?T‘i"BO gQHtHﬂea\é\%q \;éﬂf aﬁgd

for 3h under nitro and then stirred at ent

renoved i fi v3BRH(3 fﬂr@ faitlt&i.UESVa(H&hS!)tp?Bﬁ (BN, s 5 (80 n), and stirred
at -RT for 4 Mas then diluted with water and et hyl
acetate, fil '?‘e}‘ﬂégqﬁﬁu%ﬁm eI * and the organic layer was separated.
The aqueous phase was extracted with ethyl acetate (3 x 200 nt), and the

conbi ned org%nl cs were dried (MgSO™) and concentrat ed
reparation 44

tert-Butyl 3-iodo-1-azetidinecarboxylate (-
16 A mixture of fertbutyl 3-{(methylsulfonyl)oxy]-1-azetidinecarboxylate
{(prepared as described in Synleit 1998, 379; 5.0 g, 19.9 mmpl); and
potassium _ iodide (16.5 g, 99.4 mmol) in N,N-dimethyiformamide '
(25 mL), was heated at 100°C for 42 h. The cooled mixture was
_partitioned between water and ethyl acetate, and the layers separated.
15 The organic phase was dried over MgSQs, concentrated under reduced
pressure and the residue azeotroped with xylene. The crude product was

purified b'y flash column chromatography (dichlorohethane as eluant) to _

give the title compound, 3.26 g.

'H NMR (300 MHz, CDCls) 8 = 1.43 (s, 9H), 4.28 (m, 2H), 4.46 (m, 1H),
20 462 (m, 2H). |

LRMS (TSP) 284 (MH)*

Preparation 45
' A.'-[S—(Amin'oparbonvl)ﬂ -methyl-3-propyl-1 H-pyrazol-4-yll-2-ethoxy-5-
25  nitronicotinamide

The product of preparation 21 and 4-amino-1-methyl-3-propyl-1H-
pyrazole-5-carboxamide (prepared as described in EP 526 004) ‘were
combined using the method of preparation 13.
m.p. 251-3°C. . .-

30 1H NMR (300 MHz, ds-DMSO): 8 = 0.9 (t, 3H), 1.38 (t, 3H), 1.5-1.7 (m,
2H), 2.5-2.55 (m, partially obscured by DMSO peak), 3.9 (s, 3H), 4.5-4.65



-

-*m), and thg g’ﬁgﬂlﬂg%g.

I n '*?/_cuo. The crude product was then taken up in NaHCO3 (sat. aqg., 500 to
m) anhd ethyl acetate (200 m). The organic |ayer was separ abg@ugish€oos

aqueous | eyesi/aaghed with di chl oronethane (200 m), aci difipgq-{]ng, aSPNC-
HCl1 to pH 1, and extracted with ethyl acetate (5 x 200 ml). The conbl ned

extracts were washed with brine (200 m), dried (MgSO4) and concentrated
in vacuo. Purification of the crude pr@uct by colum chromatography i5
(99:1: 0. 25 ethyl acetate:nethanol:acetic acid as eluent), and then
recrystailisation fromhot diisopropylether gave the title conmpound as a-

5.2 o0 (O HETSGR8 AT or & PP S YE e T8, 87 5 e Drnt (e

- negati ve) LRSS (B®hefalive iem)ad87 (M) Met hyl  2- et hoxy- 54odoni cof i nate 25

" Concentrated sul phuric acid éZ mh) was added to a stirring suspension of
BGBPH H,

the title~cinplysiss Beund & 364N, 22.337 Gatod ffor £1ghdihNe@gl: €250
Iéﬁ(ﬁsofor 2h. A further aliquot of sulphuric acid
(1 mM) was & ; —and 'he Sture refluxed for a further 2h, before
standing at -18C for 16h. The off-white precipitate was filtered off and
washed 30 with methanol, dissolved in ethyl acetate (500 m) and the
solution, washed with NaHCO3 (sat. aqg., 200 m) and brine (200 m)-. The

organic al ng%tﬂfnlzgélz -- 9b 20 August 2003 PCT/|1BOO 01430 | ayer was

dried over oncentrated in vacuo to give the title conmpound as
an of f - whi t f1d[2- hidlin [l-4-nitronh Diiimidid OMHz ,
CDCl 3) : S:alﬁd4'1(t, 3H), 3.90 (s, 3H), 4.43 (q, 2H), 8.

(- 10 Preparation 46b
5-gthyl-1-{2-(4-morpholinyl)ethyl]-4-nitro-1 H-pyrazole-3-carboxamide

Using the method of preparations 10a and 10b, the title compounds were
prepared using 4(2-chloroethyl)morpholine.HCl. The regiochemistry was
determined by nOe studies.
15
3-Ethyl-1-[2-(4-morpholinyl)ethyi}-4-nitro-1 H-pyrazole-5-carboxamide
“m.p. 133°C. '
TH NMR (300 MHz, CDCly): 6 = 1.25 (t, 3H), 2.4-2.45 (m, 4H), 2.75 (t, 2H),
2.9-(q, 2H), 3.55-3.65 (m, 4H), 4.45 (t, 2H), 6.4 (br s, 1H), 7.6 (br s, 1H):
.20 LRMS (TSP) 298 (MH"). )
Analysis: Found C, 48.47; H, 6.47; N, 23.49. Calcd for CioH1gNsOy4 : C,
48.48; H, 6.44; N, 23.56% '

5-ethyl-1-{2-(4-morpholinyl)ethyl]-4-nitro- 1 H-pyrazole-3-carboxamide
25 m.p. 144.9-147.1°C. '
1H NMR (400 MHz, CDCl): 8 = 1.25 (t, 3H), 2.4-2.5 (m, 4H), 2.8 (1, 2H),
3.0 (q, 2H), 3.55-3.65 (m, 4H), 4.2 (t, 2H), 6.0 (br s, 1H), 7.25 (br s, 1H).
LRMS (TSP) 298 (MHY). '
Analysis: Found C, 48.49; H, 6.47; N, 23.35. Calcd for CizH1gNs04 : C,
30  48.48; H, 6.44; N, 23.56% ' '




5 (ssx. 1 H, 844 (s, 1 H LRVS (TSP - positive) 308 (M4) Anal. Found C,

35. OB%H 3,18, N, 4.45. Calcd for COHIOO3N: C, 35.20; H  39384,dbodh 6.
10 Preparation 58 Methyl 5-acetyl 2-ethoxynicotinate PaIIadlun1(?1) acetate
(877 ny, 3VOONFIMI butyl vinyl ether (19.8 nl, 0.15 nol) BEHIBIRIE0 of vl
phosphine (2.37 g, 7.81 mmol) were added to a stirring 15 solution of the
title conpound of preparation 57 (15.0 g 48.8 mml ) and triethyl am ne
(10.9 M, 78.1 nmiol) in acetonitrile (1 6'n1). The m xture was refluxed
for 1.5h under nitrogen, and then the solvent renoved in vacuo. The
residue was taken up in 6N HCl (60 ml), and stirred at RT for 1 h. - The
m xture was-then diluted with water, and extracted with ethyl 20 acetate (3
x 250 m). The conbi ned organic Iayers were dried (MgJSO4) and concentrated
in vacuo. THEEﬂEﬁﬂE@l&Zldue was purlfled by flash col um chr omat ogr aphy
(et hyl ene- C‘LorJz- ) ) mag was
recrystall i se6 F as pale

g r 0\£ﬂ42e(efll egt;? lea cbmaauﬁd fbﬂrirb aih?hdm -ﬂﬁd 116 @,m mmbmwas mmmn ch13)

R S f?"‘@""s@a‘g"“" %QS"?@‘@@W&M%ESG Aot (R Plkorel sttt s o,
2005 w0 o1/ 5T, 180eichb, b R0 1illiogen B &, | T el whls Roridvect-August

5- Acet yl - 2- efiltratignithmLigh Arbocietf, The filteaté concentedtedria vacupdo asngibwhit of

S0l Ut on of SdereR Mt pampeEng s, ritk ShiRf RE bitiraioh W ddiiEpg

ether (13.18 g, 49.3 mmol).

10
m.p. 115-7°C.
1H NMR (300 MMz, CDCl3): 8 = 1.2 (t, 3H), 2.4-2.5 (m, 4H), 2.55 (q, 2H),
2.8 (t, 2H), 3.4 (s, 2H), 3.6-3.65 (m, 4H), 4.45 (i, 2H).
LRMS (TSP) 268 (MH").

15 Analysis: Found C, 53.89; H, 8.04; N, 25.86. Calcd for C12H21NsO2 : C,
53.92; H, 7.92; N, 26.20%

Preparation 48
20  N-{5-(Aminocarbonyl)-3-ethyl-1-[2-(4-morpholinyl}ethyl}-1 H-pyrazol-4-yi}-5-

iodo-2-propoxynicotinamide
The title compound was prepared by the method of preparation 13 using

the title compounds of preparations 31 and 47.

25  m.p. 180-180.5°C.
1H NMR (300 MHz, CDCl3): 8 = 1.05 (t, 3H), 1.25 (t, 3H), 1.85-1.95 (m,
2H), 2.4-2.55 (m, 4H), 2.6 (q, 2H), 2.8 (t, 2H}, 3.55-3.7 (m, 4H), 4.5 (1, 2H),
4.55 (t, 2H), 5.6 (br s, 1H), 8.25 (br s 1H), 8.5 (s, 1H), 8.75 (s, 1H), 8.5 (s,
1H). ' '
30 LRMS (TSP) 558 (MH").
Analysis: Found C, 45.05; H, 5.23; N, 14.59.- Calcd for Q21H29N304I .



mofy, in water (10 nl). The mixture was stirred at RT. for 2h, after which.
it was cqpcentrated in vacuo. The residue was partitioned beb wagi: 863y
acetate (4p§efhyry#nd water (100 ml ). The aqueous |ayer was fcglpar at ed
acidified wth 2N HCl, and then extracted with ethyl actet Ja/B0MGI430 )
I 0 These conbi ned organic extracts were washed with brine (100 m), dried
(MgSH4) and concentrated in vacuo to_y'P(iI_g the title conpound as a yell ow
solid (6 g, 28.6 mvol). mp. 117-118C T "H NVR (300MHz, CDCI3): 8 = 1.54 (t,
3H), 2.62 (s, 3H), 4.78 (q, 2H), 8.95 15 (br s, 2H) LRVS (ES - negative)
208 (M+) Anal. Found C 57.32; H 5.43; N, 6.53. Calcd for C10H1104N:. C,
57.41; H 9.2%0:C, 45.94; H256.29:Mhatm@i%n 60 5- Acetyl -N

.| 3-[ am nocar bonyf - 1- Lcycl opropyl net hvl ) -5-et hyl -1 F3pyrazol -4- 1-2-echo

“nicotinani,de A solution of the W conpound of preparation 56 (800 ng, 3.82
mol ) 257and Q 7-azabenzotriazol-1-yl)-N, N, N, N tetramethyl uronium

.-hexaf | uor - %@1.59 g, 4.40 mol) in DM (30 nl) was added to a
sol ution of s '_ compound of preparation 55 (796 ng, 3.82 mmol) and
di i sopr opy! IB AireRatbrid)-Slothvict-fo- MRl 21 feyp b the
DMF was rendv ' _vacuo, an , due 0 et hyl
act et at e ( 2@thoxyyS-jodbnigotipaniide0 nl ). The organic |ayer was separated,
washed with sat . . ,..100 m ng IN HCl (ag., 100, W Q1/27112 --
0820 AugusTTB0Bs BoTREuBE Was RSl BY et breparaien. 18 e 1 n

vacuo to gi Vife pratRicteobpleparatidtiss31 WAg 474886% did 348 d)r om i sopr opy|
al cohol to yield the title conpound as a

(- 1HNMR (300 Mz, CDCL): 5= 12 (. 3H), 1.5 (. 3H), 24-25 (m, 4H), 26
10 (g, 2H), 2.8 (t, 2H), 3.6-3.7 (m, 4H), 4.45 (t, 2H), 4.65 (q, 2H), 5.6 (br s,
1H), 8.3 (brs, 1H), 8.45 (s, TH), 8.77 (s, TH), 9.55 (s, 1H). .
LRMS (TSP) 544 (MH").

15  Preparation 50

N-[3-(Aminocarbonyl)-1-(4-cvanobenzyl)-5-ethyl-1H-pyrazol-4-yl]-2-ethoxy-

5-iodonicotinamide

The title compound was prepared from the title compound of preparation
38 and 4-cyanobenylchloride in 83% yield (988 mg).
- 20 TH NMR (300 MHz, CDCl3): 8 = 1.2 (t, 3H), 1.55 {1, 3H), 2.8 (q, 2H), 3.0 (s,
- 3H), 3.1 (s, 3H), 4.65 (q, 2H), 4.95 (s, 2H), 5.2 (br s, 1H), 6.6 (br s, 1H),
8.40 (d, 1H), 8.80 (d, 1H), 10.45 (br s, 1H).
LRMS (TSP) 514 (MH*), 537 (MNa*).

PascN

Preparation 51 _

N-3-(Aminocarbonyl)-5-ethyi-1-(2-pyridi

2-propoxynicotinamide

The title compound was prepared using the method of preparation 13 and
30 the title compounds of preparations 31 and 4-amino-5-ethyl-1-(2-

pyridinylmethyl)-1H-pyrazole-3-carboxamide (WO 9849166).




ARSI A TR S e s e e e 4,

' palig brown solid (1.1 g, 2.75 mol) mp. 238-240C 5 1H NVR (400MHz,

coqé,& 8 =0.39 (m 2H), 0.60 (m 2H), 1.18 (t, 3H), 1.26 mAu&us'f')z@bsl 53

3K, 2.68 (s, 3H), 2.92 (q. 2H), 3.95 (d, 2H). 4 74 (q, 2H), 5.26 (br

5 1) Gundetdie. L B, 685 (o 1 H). .00 (& 110, 10.fdinbon |

H. LRVMS (ES - positive) 400 (M4}) to Anal. Found C, 59.34; H, 6.41; N,
16.80. Calcd for C20H25M4N5.0.3H20.0.2I PA- C, 59.35; H, 6.58; N, 16.80.
Preparation 61 15 5-Ace |-N 3- am nocarggpn i -5-eth I-1 H azol-4- | -2-

' et hoxyni coti nam de A solution of the title compound from preparation 59

(5.70 g, 27.3 mol) and O (7- azabenzotriazol-1-yi)-N,N

%F’Eﬁ?&reaﬁt@m#ﬂ%oaﬁéﬁéb&%os SR hopHe 1, 283%”%“4@(1“2'3“ iene

i | Sopt opyic Bar e o 6 RSO S AR (il @do . rad My °
m). After .1 H'I) t7h90 r(a;ap.ut d Ha8.40i(dutH) 8B80Hmyr1H) §. TB((SM‘lH)aflﬁ 4ﬁh(med Wi th

NaHCO3 ( sat , 100 mM) and then HCl (2N, 100 m ). Each aqueous | ayer
was back-ext} ted wi th. 25 dichioronethrane (100 m), and the conbi ned

or gani cs swaIRMSNES: Bésitife ion) B35 MHYKIES daBklion) sad (worpent rat ed i n

d
vacuo. An anal ytlcal sanple of the tit FQ npound was obt ai ned by
triturati on Anak FeuhyJIC,ad-:éﬁat H, 4.413IN,016:69 bﬁai@d:fqrs@aﬂzs@dﬂelbﬁ 47 24a;
et hanol , -whi/,e I nder was purified by flash columm chronat ography
(95:5 met hyllan%‘?‘éhﬁo@g% met hanol as 30 eluent) to yield the title
conpound (total weight = 7.8 g, 22.5 mol). mp. 217-219C WD 01/27112 20
August 2003 PCT/I1B40/01430 -99

10  Preparation 52
tert-Butyl 3-(3-(aminocarbonyl)-5-ethyl-4-{{(5-iodo-2-propoxy-3-
pyridinyl}carbonyllamino}-1H-pyrazol-1-yl)-1-azetidinecarboxylate

The title compound was prepared by the method of preparation 17¢ using

the products from preparations 32 and 44.

15 1H NMR (400MHz, DMSO): & = 0.95 (t, 3H), 1.05 (t, 3H), 1.40 (s, 9H),
1.78-1.88 (m, 2H), 2.68 (q, 2H), 4.22-4.35 (m, 4H), 4.40 (t, 2H), 5.33 (t,
1H), 7.35 (bs, 1H), 7.52 (bs, 1H), 8.40 (s, 1H), 8.55 (s, 1H), 10.10 (s, 1H)
LRMS (TSP — positive ion) 373.2 (MH" - BOC and I)

Anal. Found C, 45.11; H, 5.07; N, 13.56 Calcd for Cz3H31OsNegl. 0.2 DCM:

20 C,45.28; H, 5.14; N, 13.66.

Preparation 53
fert-Butyl 4-(3-(aminocarbonyl)-5-ethyl-4-{[{5-iodo-2-propoxy-3-
25  pyridinylicarbonyllamino}-1 H-pyrazol-1-vi)-1-piperidinecarboxylate

The title compound was prepared using the method of preparation 17b,

and the product from preparation 32 in 52% yield (10.3 g).

1H NMR (400MHz, CDCl;): & = 1.00 (t, 3H), 1.10 (&, 3H), 1.45 (s, 9H),

1.85-1.95 (m, 4H), 2.10 (m, 2H), 2.84 (m, 4H), 4.10-4.30 (m, 3H), 4.50 (t,
30 2H), 5.10 (s, 1H), 6.60 (s, 1H), 8.40 (s, 1H), 8.72 (s, 1H), 10.30 (s, 1H)

LRMS (TSP — positive ion) 628 (MH") |



i Q&H NNR(400M—|z DVMSO): 8 = 1.12 (t, 3H), 1.42 (t, 3H) 2.58 (s, 314),
73 ( , 4.61 (Q(bZH) 3{526 (bs, '(bH)’ 7.H;18 (bs, (1 zﬁAzgus@§eosl H,
8 90 s, 0.52 s, 1 , 12.93 (bs, 1 . LRMS (TS
346. 2 W%SQ”EJZ Found C, 55.45; H, 5.64; N, 19.91. Caﬁga“”ﬁg‘ﬁ'h‘d
C16H1904N5 C, 55. 65 H 5.55; N 20.28. Preparation 62 io tent Butyl -
4-f4-{{(5-acety- 2- ethoxy 3-Dvridinyl) bon |l am nd)-3- am nocarbon i
-5-eth -1 H razol - | -1- i eridinecarbo late The title conmpound from
preparation 61 (4. 32 g, 12.5 mmol) and cesium carbonate (4.90 g, 15.0
mmol ) were dissolved in DMV (60 m), and 1-(telt-

but oxycar bM!)Fﬂupﬂiﬁbr‘WdﬁﬁMﬂn&tmahb 1807 for(@isblasQsNal@BHD e 15

Lett. 1999, 15.0 nmol ) was added in one portion. The

m xture \A@éﬁ%’]&’g%bg 18§éﬁhnder nitrogen for 6h, aftér which additioenal

1- (tent - but oxycar bonyl ) - 4- pi peri di nyl met hane sul phonate (1.75 g, 6.26

-mmol ) and cesium carbonate (2.00 g, 6.26 mmpl) were added. The m xture was

heated at 60C for a further 16 h. The m'xture was 20 concentrated in vacua,

and thegresidue was partitioned kg EQE@T acetate (200 m) and water

(200 mf Brine (50 mM) was then a the organic |ayer separated and

t he agqueoud-feytlopcopdmistint8rethyltdrnittdhy Hpwarslatfecathoxaitideni ). The

conbi ned organic |layers were dried (MgSO4), and concentrated in vacuo. The

crude prod was purified by colum 25 chromat ography (first with 98:2

met hyl ene @}b@é}éﬂ@nmanol and repeated with 1:1 to 0:1 pentane: et hyl

acetate) to yre |tIe corrpound as a Wmte SO|Id (3.8 9, 7. 19 mml)
.197- 202(cyelog "IH“ 2 s H DY ide49 1.58

(s,
E;, ‘3‘:310 4o Susignsidh @% st%%n{f%ﬁv@%@@%q @ﬁ%”%gd%éﬁ?eé%f% 233
(bs, 1 H), iBWO96#9166))(40.0 g, 217 mmol) in dry DMF (300 ml) was treated with
cesium carbonate (77.8 g, 239 mmol). To this, in a single portion, was

neg ~Cal e

added cyclopropylmethyl bromide (22.9 ml, 239 mmol) and the resultant
suspension stirred at RT for 6h. After condensation in vacuo, the residue
15 was partioned between ethyl acetate (200 ml} and water (200 ml), and the
insoluble material removed by filtration. The solid was partioned between
water (200 ml) and methylene chioride (200 ml), and undissolved solid
removed by filtration. Combined organics were washed with brine (100
ml), dried over MgS0O;, and condensed to a solid (-40 g). The two
20 regioisomers were separated by crystallisation of the crude mixture. The
( | more lipophilic component (Rf = 0.27, methylene chloride:methanol 98:2)
crystallising from a mixture of methylene chloride (50 mil) and
diisopropylether (200 ml) to give 1-(cyclopropylmethyl)-3-ethyl-4-nitro-1H-
pyrazole-5-carboxamide (12 g, 50 mmol). Crystallisation of the mother
25 liquors from. acetonitrile gave the more polar component (Rf = 0.19,
methylene chioride:methano! 98:2) (10 g, 42 mfnol) which was confirmed
as the 1-(cyclopropyImethyl)-s-ethyl-4-nitro-1 H-pyrazole-3-carboxamide by
nOe experiements. The mother liquors contained further material as a
mixture of regiocisomers (20 g, 84 mmol).

30  1-(cyclopropylmethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide

| 1H NMR (300 MHz, CDCl3): & = 0.38-0.42 (m, 2H), 0.5-0.6 (m, 2H), 1.2 (t,



© WD '01/27112 --100- 9.03 (s, 1 H), 10.49 (bs, | H LRVS (ES - positive) 529
. (M—|Oﬂt¥’k20 August 2003 PCT/ | BOO' 01430 Anal . Found C, 58.04; Hzoﬁué@z@éza

'~ 15.39. Caltd for CCH36CBEN6.0.5H20. C, 58.09; H, 6.94; N, 15.

Preparati oW®®/H1ce |- 5- aminocarbon -3-eth |1-1- 1-neth I-mmsmwnol -2-
yl methvlf-1 H pvrazol-4 ylf-2-ethoxynicotinamde io The title conmpound was
- prepared by the nmethod of preparation 13 using

: 4-amino-3-ethyl-1-[(1-nmethyl-1 H. ini da2ét=2-yl)nmethyl]-1 H pyrazol e-5-

- carboxam de (prepared as in WD 9954333) and the title conpound of
preparation 59. 1H NVR (400MHz, CDCI3): 8 = 1.25 (m 6H), 2.60 (s, 3H),

2.70 2 0 b 1
2 6(3 g')sH) 1153%95.1-()32 93@12&6 32 ggal-ﬁf%o@bé 1&3 735)(br§'_§‘ﬂ)g rSOS(br
s, 1 H, 10 8 (TSP)—?39|(HH§)(ES - positive) 440 (M#4); (ES - negative)

1t ES? 5> BERRE, FSnd £ Mot 10 B B N 2L e T NS R spar e

by the rret h(gbqﬁ B s1ow: N i 231534, u5| ng t he products of preparations 3 and
9. 25 1 H NWR (300 MHz,” CDCI'3): .9 (3H, t), 1.0 (6H, t), 1.5-1.65 (2H,

m, 2.252.45 (1 H, m, -2.82 (2H t) 3.85 (3H, s), 4.35 (2H, d), 5.2 (1 H,
(rs)” g6 (MRS eR ey sbamg e/ priclt apitagide O ) TP

1H NMR (300 MHz, CDCl3): § = 0.35-0.41 (m, 2H), 0.6-0.65 {m, 2H), 1.25

{t, 3H), 1.2-1.3 (m, 1H), 2.95 (q, 2H), 4.0 (d, 2H), 5.85 (br s, 1H), 7.2 (br s,

1H).

10 LRMS (TSP) 239 (MH").
Analysis: Found C, 50.30; H, 5.90; N, 23.39. Calcd for CigH1sN4O3 : C
50.41; H, 5.92; N, 23.52%

15  Preparation 55
4-Amino-1-(cyclopropyimethyl)-5-ethyl-1 H-pyrazole-3-carboxamide
The title compound was prepared following the method of preparation 11
using 1-(cyclopropyimethyl)-5-ethyl-4-nitro-1 H-pyrazole-3-carboxamide
(from preparation 54b) in 92% yield (7.7 g).
20 m.p. 143-145°C.
1H NMR (400 MHz, CDCls): 8 = 0.35-0.42 (m, 4H), 1.18 (t, 3H), 1.25-1.35
{m, 1H), 2.55 (q, 2H), 2.8 (br s, 2H), 4.33 (s, 1H), 4.36 (s, 1H).
LRMS (TSP) 209 (MH").
Analysis: Found C, 57.58; H, 7.78; N, 26.76. Calcd for C,oHsN4O : C,
25 57.67;H,7.74; N, 26.91%

Preparation 56
5-Acetyl-2-ethoxynicotinic acid
30 Palladium (Il) acetate (919 mg, 4.08 mmol), butyl vinyl ether (18.9 ml,
146.5 mmol) and tri-o-tolyl phosphine (2.50 g, 8.16 mmol) were added to a




-- 1Q1 Synthesis of the Conpounds of Formulae |IA and |IB Exanple 1

- But oxy- 5-4 odo- 3-pyridi yl -3-ethyl-2_(2-methoxyethyl)-2.6-dbhudgR:#dz
pyr azol ol %vﬁ-oﬂrhﬁyjl m di n-7-one Pot assi um hexanet hyl di si | azigds: ofd8e 0. 23
mrol ) was added to N-[3- (ami nocarbonyl)-5-ethyl-1-(2-nethoxyethyl) -

H pyrazol - 4-yl ] -2-but oxy-5- iodonicotinam de (Preparation 13) (100 ng, O0.19
mrol ) in degassed n- butanol (2 nL) angsthe solution stirred under a
nitrogen atnosphere. The io reaction was heated at reflux for 9 h and then
cool ed. The butanol was renoved in vacuo and the residue partitioned

bet di chl th d1Nh | |
separ at ed. oAUTeRSAEHON ! the Bite combRuneLol gaasaton 37 (Brodh s HReT s Ve
. whi lid hefit '8lg d

ite soli andT:ilglr%é@ieﬁs‘ 5]{% HMN a:?ﬁio@t%%&oﬁmetﬁsbenﬂpnpwe (40

'rrg,42%asa VR = 1.00 (t, 3H,
: 1.40 (t, 3Hmixtareswasmeflared forjsmun(ieq nigeigen3and then smd ag RofarsiéhsH) |~ 3.-90

“He T e Sonei was sl Vdcyg” add] 1 residi: wkeRdud i i Hor 10 1€

| -2- 2-ngt h? HilY larristiwed @t T ford4Q TRk The mixture was then diluted with
pyrazol o[ 4 di'pyrimdin-5-ylInicotinate

5- ( 2- But oxywatéroand Bthwir acetats, fiitered ithrough Arbagelcapd e erganie IaYeYdr o- 7HL

ol [ um s Fepefaipti P ady8lifs hidyNes Srckald i oty plodiag fa x)
propane (37200 ml? dhdl mc)mhlmmorgﬁnhglmrermocla(cb(mgsm arid sencenirateder e
T ped t oot Wy Tep i prerim aras BEn BKke0 e B Hefiblos (B8 42386013 (76 °
Dou Ll el gEbRug e mdﬁecmévégzﬁﬁg%é e e
2003 aqueous Iayer washed with dlchloromethane (200 mi), acidified with conc.
HCI to pH 1, and extracted with ethy! acetate (5 x 200 ml). The combined
extracts were washed with brine (200 ml), dried (MgSO,) and concentrated
in vacuo. Purification of the crude product by column chromatography
15 (99:1:0.25 ethyl acetate:methanol:acetic acid as eluent), and then
recrystalfisation from hot diisopropylether gave the fitle compound as a
yellow solid (3.91 g, 18.9 mmof).
1H NMR (400 MHz, CDCly): & = 1.60 (t, 3H), 2.60 (s, 3H), 4.80 (g, 2H),
8.93 (s, 1H), 8.96 (s, 1H).
20 LRMS (ES - negative) 208 (MH)

Preparation 57
Methyl 2-ethoxy-5-iodonicotinate

25  Concentrated sulphuric acid (2 ml) was added to a stirring suspension of
the title compound of preparation 37 (40 g, 137 mmol) in methanol (250
ml), and the mixture refluxed for 2h. A further afiquot of sulphuric acid (1
| ml) was added, and the mixture refluxed for a further 2h, before standing
at —18°C for 16h. The off-white precipitate was filtered off and washed
30 with methanol, dissolved in ethyl acetate (500 mi) and the solution,
washed with NaHCQ; (sat. aq., 200 ml) and bn"ne (200 mi). The organic
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WO 0%/ 27112 PCTI | BOO/ 01430 --102- flash col utm chromat ography (gradi ent
“elutiBh from di chi oronet hane to 2% met hanol : di chi or onet hanQbAL@Jsggm t he

Ctitle conp&yaqi&@gzmg, 1009 . 'H NWR (300 MHz, CDCI3): S =

1.40 (t 1.90 (m 2H), 3.05 (g, 2H), 3213‘3?@“%5&163"390
(t, 2H), 4.00 (s, 3H), 440(t 52H) 4.60 (t, 2H), 8.85 (s, 1 H), 9.25

(s, 1 H, 10-60 (s, 1 H). LRI\/IS(TSP) 2(M—|O) Exanpl e 3 6- But ox

5--[3-ethyl -2-(2-nmet hoxvet hyl ) - 7- oxo- 6' d"hydro 2H pyrazolo[4 3= i0

dl ayri m din-5-yl]nicotinic aci d Sodi um hydroxi de (0.52 nL of 2N) was added

to a solution of nethyl 6-
but oxy- 5- [ 3- layeylwas driedesverdigSny| Jand- concehtiated hip drapudt-topgivezthieolit 3-

- d rimdin-5-yl]nicotinat 0.53 mml ) in dioxane.
_ T]hgysol utlonc 34N F&Eﬁe EBJ;@ SH%ﬁ@n&'@Pusted to '|)oH 2-3 with 15

hydr ochl or i cn@gg a@] and the m xture concentrated to dryness. Hot
et hanol was added to the solid and the slurry filtered. The ethanol

sol ution wadHCNMR (40GMER, SDTK)NS = £4d (t,i3H), 200 ¢s,'3H3), Yt fy] 2K, B.36
dlchlororreth ne resultlngllnthetltle conmpound (156 ng, 72%. 'H NWMR (300
MHz, CDCI3 H, 1.40 (t, 3H), 1.55 (m 2H), 20 1.90 (m

o 85 (5, 1 (ﬂ}ﬁéﬁgéﬁopéﬁw%ﬁ%éa%ft [ LRVB (TSP 165 (M) V0

01/ 27112 -- Bidl:- Fénd\@)35.06:09,33.180M| HBIE)’ Ghltﬁﬁfdb(}ykhb@gml:ﬁ, HBAiH -5- h
dro neth | %@é:&'f' -3-eth | -2- 2-metho eth -2 6- dihdro-7H razolo 4
3- rimdin-7 ‘
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Preparation 58
Methyl 5-acetyl-2-ethoxynicotinate
Palladium (Ii) acetate (877 mg, 3.90 mmol), butyl vinyl ether (19.8 mi, 0.15
mol) and tri-o-tolyt phosphine (2.37 g, 7.81 mmol) were added to a stifring
15  solution of the title compound of preparation 57 (15.0 g, 48.8 mmol) and
triethylamine (10.9 mi, 78.1 mmol) in acetonitrile (150 ml). The mixture
was refluxed for 1.5h under nitrogen, and then the solvent removed in
vacuo. The residue was taken up in 6N HCI (60 mil), and stirred at RT for
1h. - The mixture was then diluted with water, and exiracted with ethyl
20 acetate (3 x 250 ml). The combined organic layers were dried (MgSOy)
and concentrated in vacuo. The brown residue was purified by flash
column chromatography (methylene chloride as eluent) to give an off-white
solid, which was recrystallised from diisopropylether to vield the title
compound as pale brown needles (5.3 g, 23.7 mmol).
25 m.p. 111-112°C
1H NMR (400MHz, CDCl3): & = 1.41 (t, 3H), 2.56 (s, 3H), 3.89 (s, 3H), 4.54
(9. 2H), 8.62 (s, 1H), 8.83 (s, 1H)
LRMS (TSP - positive) 224 (MH*)
Anal. Found C, §9.11; H, 5.80: N, 6.22. Calcd for C11H1a04N: C, 59.19; H,
30 5.87;N,6.27.



Carbgnyl dii m dazole (47 ng, 0.24 mmol) was added to a stirred solution of

5 6-Dbut oxy: 5-[ 3- et hyl - 2-(2- et hoxyet hyl ) - 7- oxo- 6, 7- di hydr o- 23, Mé&%%(ﬁ[‘l 3-
dl pyri m digg §r¥ii cotinic acid (Exanple 3) (100 ng, 0.24

tetrahydrofuran %3 m -) under a nitrogen atnosphere. The i ‘g’\ﬂé%
stirred at roomtenperature for 1 h. A further 20 ng of

car bonyl di i-m dazol e was added and the_ @xture stirred for a further 1 h. io
The nixture was cool ed to 0C and wat er (0.3 nL) added followed by sodium
bor ohydride (27.4 ng, 0.72 mol). Stirring was continued for 1 h. The
reaction m xture was quenched with water and extracted from2 N HCI wth
ethyl acetate. The organi c fractions were washed with brine, dried (MSQ)
,and evapor ap Férén ' the crude product. The crude product 15 was purified
by flash .colu cﬁromat ography (gradient elution from dichloronethane to

= 5% net hanGlS-AateM@mdeaomlcm@i ve the title conpound (20 ng, 21 %9. 'H

(m (zi’é)o 2. B 3N of e S gomsouns ot pigpasslin 387, 130820 mindy 4 40
20 (t, . 1|n41|é§ar{é 5)02@ wés Bﬁdé&a %ﬂmoﬁo?gogoun yhpox%tge. g%_séa, 6%41;% 10. 80

(s, 1 H Anal ysi s C, s N,
17.01; CZOHBMD@ON&HZ(]@ mﬂu 'rl'lae mmuregvasastlmad at BT fox2h] afted whith IAugust

2003 WD 01/2711 OO 01430 - 104 le 5 ut 3-
>-mat ho et WS SPReaatater  Hagts. e Tl Was paptiaRa baiech Bl 1o~
-N-neth | n'ﬁcﬁta@a(f’lweml) and water (100 ml) The aqueous Iayer was separated
6- But oxy-5-[ 3-et 2- met hox% oxo Iggi;jro pyrazol'o 5
[ 4, 3-dIpyr |¢ﬁ'@f'ﬁd3\"m ? i d6d.i and: tate (Dx490BL) was
di ss d i y e 8 ny,
3 el i ihiavel mimy b vy gine
hydr ochl or i (MgRQaGandcoticestrated i) vawcetcayidwtﬁediﬂmdpbund as a yellow

solid (6 g, 28.6 mmol).

m.p. 117-118°C

1H NMR (300MHz, CDCls): 8 = 1.54 (t, 3H), 2.62 (s, 3H), 4.78 (q, 2H), 8.95

15 (brs, 2H)

LRMS (ES - negative) 208 (MH")

Anal. Found C, 5§7.32; H, 5.43; N, 6.53. Calcd for CioH110OsN: C, 57.41; H,

5.30; N, 6.70.

Preparation 60

5-Acetyl-N-[3-(aminocarbonyl}-1-(cyclopropyimethvl)-5-ethyl-1 H-pyrazol-4-
vi}-2-ethoxynicotinamide
A solution of the title compound of preparation 56 (800 mg, 3.82 mmol)

25 and O-(7-azabenzotriazol-1-yi)-N,N,N’,N—tetramethyluronium hexafluor-

phosphate (1.59 g, 4.40 mmol) in DMF (30 ml) was added to a solution of
e the title compound of ‘preparation 55 (796 mg, 3.82 mmol) and
' diisopropylethylamine (3.33 ml, 19.1 mmol) in DMF (15 mi). After 1h the
DMF was removed in vacuo, and the residue was partitioned between

30 ethyl actetate (200 ml) and water (200 mil). The organic layer was
separated, washed with NaHCO3 (sat. aq., 100 ml) and 1N HCI (aq., 100



di i sppropyl ethylamine (0.34 ni, 1.95 mmol). N, O di nethyl hydroxyl -amine io
hydr g&hl ori de (56.3 ng, 0.58 mml) was added and the mi xture gty Lredodt
roomtenperfature for 14 h. A further 0.29 mmol of 1-hydroxy- en otrirazol e
hydr at e areQI23tidi et hyl am nopropyl ) - 3- et hyl - car bodi i m de POyABexdIHIN | de
were added and the reaction stirred for a further 3 h. The reaction

m xture was diluted with further dichloronmethane, washed with 15 water,
dried (MgSO™) and concentrated. Purif4-&8t+on by flash col um

chromat ography (gradi ent elution fromdichl oronethane to 5% met hanol :

di chl ororret hane) gave the title conpound (178 ng, 81 %. 'H NWMR (300 MHz,

CDCI 3): d.2 3.05
(g, 2H), 3 Eé)'(s é‘%m8§?4hén§%ﬁjﬁ?a%ed6g' ?Qc'gm aﬁé 90 Eq: , ‘56“20 I-2||}]H),3 4. 40
(t, 2H), 4. ofas(tecrysthlliséd GEor(\ﬁso;irobyl algohol tesyield the title comgoyndias)a LRVS

(TSP): 459:7 &7 Anal |y% u;g 3 .80; H, 6.56; N, 18.02; C22H30N6O5
requires G, paigrbeown sl .(1:7@;9-@,- gmel) W 01/27112 --105 20 August 2003
PCT/IBOO/OlIA...zg Eég_ 4@@56 to 10 The foll owi ng conpounds were made by the
sane nethod as" nple fromthe conpound of Exanple 3 and the appropriate

am ne. Ex. RAERNMR OMl‘Hﬁ*CB 68 % 8089 {7 2H)DOIED) (18, 2H)00.18 (1, SH), 1. 40

E%m4o3 3. 8(1) 3?#éﬁn) 3@9(@ égl-l)f!ZSHﬁ)(&ogﬁ 8&?«%‘1-2 2"‘&5 ?%nggb-l)?’ ggédag 80 (m |
7H), 10.80 Gy ldg (b7,5§4".§g 8% (B, 1HYBBs &, 1H)08.00i(s, 3H), 10.48Qbr s,

i} 1H).
LRMS (ES - positive) 400 (MH")

10 Anal. Found C, 59.34; H, 6.41; N, 16.80. Caled . for
CoolMasO4Ns.0.3H:0.0.2IPA: C, 59.35; H, 6.58; N, 16.80. )

Preparation 61

15 5-Acetyl- N—[3~(ammocarbonyl)-5-ethyl-1 H-pyrazol-4-yl]-2-

ethoxynicotinamide
A solution of the title compound from preparation 59 (5.70 g, 27.3 mmol)

and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluor-
phosphate (10.9g, 28.6 mmol) in methylene chloride (100 ml) was added
20 to a solution of 4-amino-3-ethyl-1H-pyrazole-5-carboxamide (prepared as
WO 98/49166) (4.20 g, 27.3 mmol) and diisopropylethylamine (23.7 ml,
136.2 mmol) in meéthylene chloride (115 mi). After 1h the mixture was
diluted with brine (100 mi) and washed with NaHCO; (sat. aq., 100 ml) and
then HC! (2N, 100 mi). Each aqueous layer was back-extracted with.
25 dichloromettiane (100 ml), and the combined organics washed with brine
(100 mi), dried (MgSO,)-and concentrated in vacuo. An analytical sample
of the title compound was obtained by trituration with ethyl acetate,
followed by recrystallisation from ethanél, while the remainder was purified
by flash column chromatography (95:5 methylene chloride : methanol as
30  eluent) to yield the title compound (total weight =7.8 g, 22.5 mmol).
m.p. 217-219°C '
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1.50 (m 2H), 1.90
350 (m 2H), 3.80
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.00 N)(g, 2H), 3.20 (s, 3H),
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3. 90 oH), 4. 40 (t,
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(s, 1 H, 8.80 (s, 1 H, 10.75 (s, 1 H” WD 01/27112 --106- 20 August 2003
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H, 5.55; N, 20.28.

Preparation 62

tert-Butyl 4-{4-{[(5-ace;yl-2—ethoy—3-_gyridinﬂ)carbonylIamino};_s-
(aminocarbonyi)-5-ethyl-1H-pvrazol-1-yl}-1-piperidinecarboxylate |
The title compound from preparation 61 (4.32 g, 12.5 mmol)} and cesium
carbonate (4.80 g, 15.0 mmol) were dissolved in DMF (60 ml), and 1-(fer-
butoxycarbonyl)-4-piperidinylmethane sulphonate (Bioorg. Med. Chem.
Leit. 1999, 9, 1285) (4.20 g, 15.0 mmol) was added in one portion. The
mixture was stirred at 100°C under nitrogen for 6h, after which additional
1-(tert-butoxycarbonyl)-4-piperidinylmethane sulphonate (1.75 g, 6.26
mmol) and cesium carbonate (2.00 g, 6.26 mmol) were added. The
mixture was heated at 60°C for a further 16 h. The mixiure was
concentrated in vacuo, and the residue was partitioned between ethyl
acetate (200 ml) and water (200 mt). Brine (50 ml) was then added, the
organic layer separated and the aqueous exiracted further with ethyl

acetate (2 x 100 ml). The combined organic layers were dried (MgSQO,),
and concentrated in vacuo. The crude product was purified by column
chromatography (first with  98:2 methylene chloride_methanol; and
repeated with 1:1 to 0:1 pentane:ethyl acetate) to yield the title compound
as a white solid (3.8 g, 7.19 mmol).

m.p. 197-202°C

1H NMR (400MHz, CDCly): & = 1.24 (1, 3H), 1.49 (s, 9H), 1.58 (t, 3H), 1.92
(m, 2H), 2.15 (m, 2H), 2.60 (s, 3H), 2.90 (m, 2H), 2.93 (q, 2H), 4.22 (m,
1H), 4.29 (m, 2H), 4.78 (g, 2H), 5.26 (bs, 1H), 6.66 (bs, 1H), 8.88 (s, 1H),

1.90 (m 2H), 3.00 N-(s, 3H), 3.05 (g, 2H), 3.0-3.1 (m 2H), 3.20
3. 69 NMR (36DMHz, LMSA): aH)1 12.(8BH); 1.42H1, 38), 58 (5, I, 2.78 40 (t,

2H),

9 30 4 3.30 , 3H), 3.90-4.10
L85 (I 2Hy, 205 (W, 1) s BsPRyf, 20 m o), 3. 20_ (s, 3H
1 LRMSI(TSE - osilive) 34612 (MH)

1H,




- was+{he am ne used 2 = 2-(2-nmethyl am noet hyl ) pyridine was the amine used 3

= 2, I hydro-1, 4- benzodi oxi n- 2-yl - N- net hyl net hanam ne (Gazz. |
i tal 3%33 153; 144; 148) was the amine used. 4 = 200l 2003

N, N, Wt ri nwWongl/egithy| enedi am ne was the am ne used. 5 = PCT/IB00/01430
2-[2- (et hyl am no) et hyl ] -1-(2H) - pht hal azi none (EP 242 173) was the am ne
used. WO 01/27112 -- 107 - 20 August 2003 PCT/1B00/ 01430 Exanple 11 5-

- 2-Buto -5- 3- trifluorometh I hen 1-3--¥¥Mb+n | -3-eth 1-2- 2- nethoxyet hyl)
2, 0-di hydr o- 7H pyr azol of 4, 3-ai | pyri m di n-7- one

5-(2- Butoxy--5 I odo- 3- pyri di nyl)-3-ethyl -2-(2-net hoxyet hyl ) -2, 6-di hydro-7i +
5 pyrazol o[ p o} (Exanple 1) (140 ng, 0.28 mml) K2C03
(78 mg, 0.56 Més)¥[éhg]l@4pr(a§1% omet hyl boroni ¢ acid (60 ng, 0.34 nmol)
were sti rredmesr- pdgiwms(mt)xan under a nitrogen atnosphere. The

m xture was i mrersed |na re heated 0| bat h at 0C_fqr I Qut es
and Pd( PPh3) A“@!MFW@P GRsNad§etP- ﬁ?ﬂ! ‘iﬁ?'ﬁ Qﬁé'lﬁglﬁkg\tﬁsﬁéét ed at
reflux for 2 fol's The cool ed m xture was concentrated and
partitioned 82 tﬁe]'ﬁgﬁ @cgs 3e and water. This was then filtered

t hrough an Ar bocel (r) pad to renove the palladiumresidues and the organic
| ayer separated, washed with sodi um bi carbonate solution then brine, dried
(MgS™) and concentrated. Recrystallisation fromethyl 15 acetate gave the
title conpou 0% 1H NWMR (300 MHz, CDCI 3): 8 = 1.00 (t, 3H),
1.40 (t, 3mwﬁ‘§%%}'f’% 2,00 (m 2H), 3,05 (q 2H. 325 (s, 3H), 3 90
(t, 2H) 4. 45-A¢ M{5-(antifioga |-1H-imidazol-21 1), 7.85 (s,

1H. 850 (Shmb th! 1L?l] 1 gy95ra£3|~4 yll}'ﬁ-ethgﬂn%%nﬁﬁmu dé -
10 The tile compound was prepared by the method of preparation 13 using
4-amino-3-ethyl-1-{(1-methyl-1 H-imidazol-2-yl)methyi]-1 H-pyrazole-5-
carboxamide (prepared as in WO 9954333) and the title compound of

R

preparation 59.

1H NMR (400MHz, CDCls): 8 = 1.25 (m, 6H), 2.60 (s, 3H), 2.70 (q, 2H),
15 3.95 (s, 3H), 4.80 (q, 2H), 5.60 (s, 2H), 5.80 (br s, 1H), 6.85 (s, 1H), 6.90

(s, 1H), 8.90 (s, 1H), 9.00 (s, 1H), 9.80 (br s, 1H), 10.20 (s, 1H).

LRMS (ES - positive) 440 (MH"); (ES — negative) 438 (ES’)

20 Preparation 64
4-{[1-(5-lodo-2-isobutoxy-3-pyridinyl)vinyljlamino}-1-methyl-5-propyl-1H
pyrazole-3-carhoxamide

The title compound was prepared by the method of preparation 13 using
the products of preparations 3 and 9.

25 1H NMR (300 MHz, CDCl): 5 = 0.9 (3H, 1), 1.0 (6H, 1), 1.5-1.65 (2H, m),
2.2-2.45 (1H, m), 2.82 (2H, 1), 3.85 (3H, 5), 4.35 (2H, d), 5.2 (1H, br s), 6.6
(1H, brs), 8.4 ( 1H, d), 8.75 (1H, d), 10.2(1H, brs).
LRMS (TSP) 486 (MH).




20 LRMS (ES): 516.1 (MH). Analysis: found C, 60.21;, H 5.43; N, 13.48;
C26H28N505F3 requi res C, 60.57; H 5.47; N, 13.58. Exanple Ji%l%éustzoos
5-12- Butoxxgé g yryl)-3- pyrldlff

V13 et hyl SBOPYTIEL L L Tyl ) - 2. 6- di hydr o- PCT/IB00/01430

7H rw azol of 4, 3-dl pyri m di n- 7-one Pd(PPh3)4 (46.5 ng, 0.04 mmvol) was added
to a stirred m xture of potassium ca_r;iaiqge (55 ng, 0.40 nmol),

2-furyl boronic acid (54 ngy, 0.48 mol nd the title conpound of Exanple 1
(200 ng, 0.40 mmol) in 30 degassed dioxan / water (10 nmL of 4:1 m xture).
The m xture was heat ed at reflux for 2 h and cool ed. The sol vent was
renoved in vayntt he CATNBJUrR ormullag IA ar@ IBigust 2003

PCT/ 1B00/ 01430 resi due tr| turated with et hyl acetate to give an orange
solid. Purification by flash colum chromatography (elution with 50:1

di chl or onet Hewsm Ie et hanol) gave the title conpound as a creamsolid (121
ng, 58% . MP = 55C. 5 HNI\/R(300M—|z CDCI3) 1.00 (t, 3H), 1.40 (t,
3H), 1.60 (ra={2ButoxyrSdado3 dinyiR3@thylr thoxyathyl):2 Gdihvdro-gé

4.40 (t, 2H) S84 5. idif75hd S 1 H, 6.70 (s, 1 H, 7.50 (s, 1H)
8.60 (s, "1 WMO (s, 1 H. LRVMs (ES): 438.1 (M}). 10
Exanpl e 13 FPotasEune he‘iarriétl('ijylﬁldllézldé-(46¢hg 0233nﬂhbl) lwés addegttoongsgh | -2
6- di hydro-7 i m din-7-o0one Tributyltin pyridine (192

| of
n. 0. 22 mday?%&?qzr%pﬁuﬁ@ﬁewf ek> Mooyt o DETaERb Y- BRIt odi Je
(11.5 My, 0.;98cRiBlidamic (BRpafatdtt 13) oo % 0.19 mmol) in degassed n-

(,‘._ :, butanol (2 mL) and the solution stirred under a nitrogen atmosphere. The

10 reaction was heated at reflux for 9 h and then cooled. The butanol was
removed in vacuo and the residue partitioned between dlchloromethane
and 1N hydrochloric acid. The organic phase was separated and washed
with brine, dried (MgSQO.) and concentrated to give a white solid.
Trituration with ethyl acetate gave the title compound (40 mg, 42%) as a

15 white solid.
'H NMR (400 MHz, CDClg): 8 = 1.00 (t, 3H), 1.40 (1, 3H), 1.55 (m, 2H),
1.90 (m, 2H), 3.05 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.55 {t,
2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.70 (s, 1H).
LRMS (TSP): 498.1 (MH").

20

Pl

- Example 2
Methyl 6-butoxy-5-[3-ethvl-2-(2-methoxyethyl)-7-ox0-6,7-dihydro-2 H-
pyrazolo[4,3-d]pyrimidin-5-ylInicotinate
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyi-2-(2-methoxyethyl)-2,6-dihydro-7 H-
25 pyrazolo[4,3-dJpyrimidin-7-one (Example 1} (100 mg, 0.20 mmol),

palladium acetate (31.6 mg, 0.141 mmol), 1,2-bis(diphenylphosphino)-
propane (37 mg, 0.09 mmol) and triethylamine (0.22 mL, 1.56 mmol) were
added to methano! (5 mL) and dimethylsulfoxide (0.7 mlL). -The reagents
were stirred together under an atmosphere of carbon monoxide (482.6
30  kPa (70 psi)) at 75°C for 14 h. The reaction mixture was filtered through
Celite® and the solvent removed in vacuo. The product was purified by



mmol) and the title conpound of Exanple 1 (200 ng, 0.40 mmol) were stirred
together in dioxan (10 nL) under a nitrogen atnosphere. The S
heated at reflux for 3.5 h, allowed to cool and the sol vent 2r6‘éq>ﬁ &grthdga
vacua. The MPHI1%as taken up in ethyl acetate and shaken PEHIBHUIWE| y
wi th 5% aqueous potassiumfluoride solution for 10 min and the m xture
filtered through Arbocel (r).- The organl c _layer was separated, washed with
5% aqueous potassi um fl uoride sol uti orr- 1023t ur at ed sodi um bi car bonat e
solution and brine. The organics were dried (MSO) and concentrated. The
solid was partially purified by trituration 25 with cold ethyl acetate and
further puri ffim EMIuH:@%'hr@fﬂhtd”@i'ap r(gimimrémhbn(ﬁémt di@nldmmbtmelto

di chl or onet hane/ net hanol ) to give e title conmpound 6% "H NMR

(300 Mz, CDE%)methanot: dmlgtomelhﬁne) 10 gyethe ttkla)comptwct @9 lingﬂ %95 (m
2. 310 Eﬂ]‘rﬂ%n "Mz, UBET S 700 B, 1 @D, 15 e 4. (51
H, 10.80 %1(430 %306# g&léﬁ) 3.39%s, ﬁi)—@\@ogﬁﬁﬂ) ﬁ‘tﬂ) gs (At 4.4 @, August

2003 PCT/IBOOI 14 Pre arati ve ex But'o 55-trineth
|sil lethsn 121), 4|:6®I(11;12H) 886 (5, PH), ﬁa'ét(ﬁmH)gtw QO {s, 5H)

2, 6-di hydro-7 of r|md|n 7-one The title conpound from
Exanmple 1 (1#%@%)34??9%&” suspended in triethylamne (2 nL) and
trimethylsilylacetylene (38 ng, 0.39 mml) and acetonitrile (2 nL to try

and solubilise reactants). Pd(PPh3)2Clz (5 ng, 0.006 nmol) and cuprous
i odi de (1.2 rixamped® mmol) were added io and the reaction mixture stirred.

e an 2 S geg{;-g-géfétﬁy’] Llo-rldthSRIHYIP 7 NP6 T- 0GS-S A byiHzBals- ™)

was added an
10  dlpyrimidin-5-yl]nicotinic acid

Sodium hydroxide (0.52 mL of 2N) was added to a solution of methyl 6-
butoxy-5-f3-ethyl-2-(2-methoxyethyl)-7-ox0-6,7-dihydro-2 H-pyrazolo[4,3-
dlpyrimidin-5-yl]nicotinate (Example 2) (226 mg, 0.53 mmol) in dioxane.

The solution was stirred for 14 h. The pH was adjusted to pH 2-3 with
15 hydrochloric acid (1N) and the mixture concentrated to dryness. Hot

ethanol was added to the solid and the slurry filtered. The ethanol solution

was concentrated and the resulting solid was washed with

dichloromethane resuiting in the title compound (156 mg, 72%).

'H NMR (300 MHz, CDCls): § = 1.00 {t, 3H), 1.40 (&, 3H), 1.55 (m, 2H),
20  1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.55 (t, 2H), 4.65 (i,

2H), 8.95 (s, 1H), 9.25 (s, 1H), 10.90 (s, 1H).

LRMS (TSP): 416.5 (MH").



continued for 2 h. The solvent was evaporated and the residue partitioned
bet ween ethyl acetate and water. The organics were washed vmtBAlaPl %%03
dried (MySGHg ﬂ oncentratedto give a brown foam Purificatio

flash colum c rorrat ography (gradient elution from 100% di ¢f @%f“r‘?ane to
99% di chl or onet hane/ met hanol ) gave the title conpound as a |ight brown
solid (108 ng). "H NWR (300 MHz, CDCI 3) 38 = 0.25 (s, 9H), 1.00 (t, 3H,
1.40 (t, 3H), 1.50 (m 2H), 1.90 (m 2Il|9 3.10 (q, 2H), 3.30 (s, 3H, 3.90
(t, 2H), 4.40 (t, 20 2H), 4.60 (t, 2H), 8.40 (s, 1 H, 8.80 (s, 1 H),
10.70 (s, 1 H. LRVB (TSP): 468.3 (MH'). Examle 15

5- (2- But oxy-Examblend| - 3- pyri di ny) - 3- et hyI 2- (2-met hoxyet hyl ) 2 6-di hydro-
25 7t h- pyrazgl , \ 7 de ' Q. 38 nmol )

was added to2HESTTIeY YIS, 14 (90
ng, 0.19 mmduh du@- a0 |Hiﬂ-?-an@Bm de (2 m
N, N- di net hyl . After 10 mn the reaction was

al l owed to vﬁamqrwldﬂauﬁaz@ﬁﬂé?’ zmgn.r%%mb wAs added toa stirfed soldtioneatt i on

nyar ochl o <& PHSESI-Eh B nRfoRE AL o B p R R A it %o
01/ 27112 -- d]ﬂ;@nrrﬂﬁﬂs- gmaweo | agigr was c(Exach é/gSCB) an o{pncemg{ ated to
give the tit|le co a white solid (75 H NVR OOM-Iz CDCl 3):

b =100 (t0 §ﬁ)m% )4@ (G(trahmsofur@rs ) tmer a mltmeon@tm%phegeo ghey, 2H),
g 28 g: i "ﬂnxtlgre?’gra%sstufé'%at?’%(tbr(@%F%tuﬁfép1 EMSA( @er ggg'ﬂg %ﬁ\/H}ZH)
nEI € 16 Scarbeomyldiimidaziola was3added iandl the3mettird stre@ forahfurtheh 11 h- 2 6 di h
dr o 10 The mixture was cooled to 0°C and water (0.3 mL) added followed by
sodium borohydride (27.4 mg, 0.72 mmol). Stirring was continued for 1h.
The reaction mixture was quenched with water and extracted from 2 N HCI
with ethyl acetate. The organic fractions were washed with brine, dried
(MgSO0,) and evaporated to give the crude product. The crude product
15 was purified by flash column chromatography (gradient elution from
dichloromethane to 5% methanol: dichloromethane) to give the title
compound (20 mg, 21%).
'H NMR (300 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),
1.90 (m, 2H), 2.20 {br s, 1H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40
20 (t, 2H), 4.55 (t, 2H), 4.75 (s, 2H), 8.20 (s, 1H), 8.80 (s, 1H), 10.80 (s, 1H).
LRMS (TSP): 402.4 (MH™)
Analysis: found C, 59.06; H, 6.79; N, 17.01; CaoHgNsO40.3H:0 requires
C,59.04; H, 6.84; N, 17.21.




10 7H? razolo 4 3- rimdin-7-one The title conmpound of Exanple 15 (2.4 g, 6
- mmol) and mercury sulfate (100 ng, 0.34 mmol) were stirred t E§r205§1 a

- mxture of 1IN H2SO4 (5 nlL) and acetone (35 nmL). After 2 h a

portion of mEPMAMuIfate (100 ng) was added and a third poP€TENNEIE0 ny
in5nm 1 NHSM) was 15 added 2 h later. The crude reaction m xture was

- concentrated and the black residue partitioned between dichl oronethane and
: water. The organic phase was separat et HMd—-washed with saturated sodium

. bicarbonate solution and brine, dried (MgSO4) and evaporated. Purification
. by flash col um chronmat ography (gradient elution from 30% 20 et hyl

. acetate: pent @3%500% et hyl acet at é) gave 780 ng product. 'H NWVR (400

. MHz, CDCl 3): = 1 155 (m 2H) 1.95 (m 2H),

. 2.60 (s, 3H),SBuloxy5-[3 2-(2qr pthyl) 3 fidro-2 Hepyrazolol9By 4. 65
(0,20 5 SOl Rnbbort Shet i utdnd D (9D 414
545- Acet yI 2- GEBMBXW[\B-éthmJlﬂlrﬂé éth?l)mx&BrWHihyar@-EMbyrazéﬁr met ho

eth | -2 6- razolo 4 , 3-di rimdin-7-one

5- (5- Acety? 2P<b ralqﬂr@drllmqims: acidy(Example @ (R90y3aa\2-48 meal) wasr o 30

7H pyrazol o[ 4 riymd [mg

di ssolved in g-éﬁg%',&gxy@r OB@E‘? 8”%%5%@&1”@)"%%?“@3&&%0%&& gbr%’f@r ef | ux
V\DI 01/ 2711'%\f 2 (7 8y, s 0.58) GdmoR Clnd Bﬂﬁﬁ-ﬂkﬁaﬂ faingnE ll‘Upw;&etr%g-odﬂg:&HT’ugg ¥
: sol ution. ter co p 55|um exarret i silazide mo

. was added andﬁerQ 8{9'@% ﬁ* G eifeGt eﬂqab PPk were Saﬁ’de%hegﬁlg&egd P¥act i on
i mxture was e I o] - ate
and wat er aftlaéI ?Na% 3“3@%’3 eygl C aC| d ﬁé‘rﬁﬂgbl nwggégﬁ%mg@@gw ﬁgﬁg to:8.
The organi¢ phydrechinsides@6:3 mga .58 dnmeyhwas addedarndthe dnxtade stigedat and
evaporated. y4om temperature for 14 h. A further 0.29 mmol of 1-hydroxy-

benzotriazole hydrate and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride were added and the reaction stirred for a further 3 h. The
reaction mixture was diluted with further dichloromethane, washed with
15 water, dried (MgSO,) and concentrated. Purification by flash column
chromatography (gradient elution from dichloromethane to 5% methanol:
dichloromethane) gave the title compound (178 mg, 81%).
'H NMR (300 MHz, CDCls): § = 1.00 {t, 3H), 1.40 {t, 3H), 1.60 (m, 2H),
1.95 (m, 2H), 3.05 (q, 2H), 3.25 (s, 3H), 3.40 (s, 3H), 3.60 (s, 3H), 3.90 (t,
20 2H), 4.40 (t, 2H), 4.60 (t, 2H), 8.65 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H).
LRMS (TSP): 459.7 (MH") |
Analysis: found C, 57.80; H, 6.56; N, 18.02; CxH3NeOs requires C,
57.63; H, 6.59; N, 18.33.



The crude product was purified by flash col um chromat ogr aphy (gradient
elution from 100% di chl oronet hane : 0.5% ammnia to 99% dich

1% et hanolyy, %5 anmonia) to give the title 1o conmpound

NVR (300 Mﬂ?“gﬁ’é{%): 8 = 1.40 (t, 3H), 1.50 (d, 3H), 2.60 (§T

(g, 2H), 3.30 (s, 3H, 3.50 (s, 3H, 3.60-3.80 (m 2H), 3.90 (t, 2H) 4. 40
(t, 2H, 5.60 (m 1 H, 8.80 (s, 1 H), 1%510(5 1 H, 10.80 (s, 1 . LRMS
(TSP): 430.3 (MHd). 15 Exanple 18 _—

542- But oxy- 5- E3- (di net hyl am no) r) ropanoyl | - 3-Dyri di nyl } - 3- et hyl - 2- ( 2-

met hoxyet hyl -2 6-di hydro-7H Dyrazol of 4. 3-cal pvrimdin-7-one

D net hyl am nExamplescBikwid0de (280 ny, 31 nmmol) was added to formal dehyde
(72 my, 37-41% aqueaus sol uti.on) and the 20 m xture sonl cat ed
St 1o he whT e IGISa0 GOETANGE WErPTBRISBY AR Sarmit methothAy Sxampie 5 2 m)
was added ang the m sture warnmed in a water bath wuntil a clear sol ution .
was obt ai ned. ortHQnn of ~tshis solution (0.16 nl) was added to

5- (5-acetyl - 2- bu\g i di nyl)-3-ethyl -2-(2-nmethoxyet hyl) -

2, 6-di hydro- 7H yrazolo 4, 3-dj pyri mdin-7-one (Exanple 16) (100 ng, 25 0.24
rrrml) and the re uItlng sol ution heated in a water bath. After I h thé

reaction was ceqfed and extracted from saturated sodi um bi carbonat e
solution with ethyl acet ate The organics were washed with a further

tion of sgdium bicarb | then b dried (MySO4) and
Concent  at edioTHBe AR SLEXATPIA LAnE I AROPRIAIG STIER: onal obr aphy 30

(gradi ent e uEyon [ romgPo% af Qi WﬁWto TO0% met anot .
di ch{oromat hane) tjo gi ve 50 VT% produgt August 2003 WO 01/27112 -|- 112-

PCT/\.BOO/ 01430 1H/NVR (400 MHE, (MY ﬂs)? 5=1.00 (t, 3H, 1.40 (t, 3H),
(1t502(H)m . s | RSN O~ % 2 (306 MHZWWD’ 320
(m, 3H), 1.50 (m, 2H), 1.90 (m, 2H ), '
2.80-3.20 (m, 10H), 3.30 (s, 3H), 3.40-
3.80 (m, 2H), 3.85 (t, 2H), 4.40 (&, 2H),
4.60 (t, 2H), 6.80-9.80 (m, 7H), 10.80
(s, 1H).

7 | 534.5 { (300 MHz, CDCls) &: 1.00 (t, 3H), 1.40
(t, 3H), 1.50 (m, 2H), 1.90 (m, 2H), 3.00
N (q, 2H), 3.20 (s, 3H), 3.25 (s, 3H), 3.50

- (m, 2H), 3.80 (t, 2H), 3.90 (m, 2H), 4.40
L | @t, 2H), 4.60 (t, 2H), 7.70 (m, 1H), 7.80
(m, 1H), 8.25 (m, 2H), 8.80 (m, 2H).
—>_\ 577.7 | (300 MHz, CDCls) 8:1.00 (1, 3H), 1.40
d % (t, 3H), 1.55 (m, 2H), 1.90 (m, 2H), 3.00
@ (g, 2H), 3.20 (s, 3H), 3.30 (s, 3H), 3.70
| (m, 1H), 3.80 (t, 2H), 4.10 (m, 2H), 4.40
(m, 1H), 4.45 (m, 3H), 4.60 (t, 2H), 6.95
(m, 4H), 8.40 (s, 1H), 8.80 (s, 1H),
10.75 (s, tH).

NHSOMe




AR LT AT L

Y 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (t, 2H), 8.80 (s, 1 H), 9.25 (s, 1

" H), 10.60 (s, 1 H. s LRVS (TSP): 471.3 (MHO ). Exanple 19
- 3- 4-eth l-ljiloig erazin !l roano !l -3- ridinl -3-eth |-2- 2_§0A3%|EF§(R)3

-2
6-di h dro-7 Y6124 3- rinidin-7-one to The title conpound W?@Hﬁ?ed
by the nethod of Exanple 18 1H NWR (400 MHz, CDCI3): 8 =1.00 (t, 3H), 1.10

| (t, 3H), 1.40 (t, 3H), 1.55 (m 2H), 1.95 (m 2H), 2.40 (g, 2H), 2.40-2.70

(m 8H), 2.85 (t, 2H), 3.10 (q, 2H), F2¥Tt, 2H), 3.30 (s, 3H), 3.90 (t,
2H), 4.40 (t, 2H), 4.70 (t, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H), 10.60 (s, 1
H. 15 LRVS (TSP): 540.1 (MH). Exarrple 20 5- 2-Buto -5-i0do-3- ridin |

-3-eth I-1- P-ngthojeth I -1 6-|dispods L1 83100 XL |3Adi1dg { one
20 The title|conpou was nade {by the tho@)Lroz?t%(Gr?gl el u)s(l ng )?he tle

conmpound of Preparalion\]l5. 1H|NVR ( 30p(t\etl), 1CBE(®) 2H), +.90. (06, 2H), 3390 1. 40
(t, 3H), 1.6 (m 2 ,/ .95 (n

5H), 4.60 (t| 2H), b.8d (t, 2r5,2g?40 O%qu%ggbéqoél_a53(@3,_€%1ﬁg8n(g,1

H. 2s LRVMB {TSP): #97.8 (MO .l Exanpl egé@qsé%?ggggt(gvsHywagt(m 2Hj
2-Buto -5-trimeth Igil leth n I}-3- I‘Id’ - | - 1- - eth 1
6-dih dro-7H{ razolp 4 3- rinidin-7-orj388dt12H),t3. BOdﬂbcﬂféblﬂwﬂlo\ﬂh e by

the method of Exanpje 14 usingthetit I

01/27112 20 August RO03 PCT/19 0 0/0 @”ﬂﬁf%ﬁ (505% Q)Cé%l%vo b =
0.25 (s, 9H)] 1.00 [t, 3H), 1. 40 (t 3H)2_o(br§,01|am 2H) 1.90 (m 2H| 3.00
(q, 2H), 3.3p (s, 3H, 3.85 (¢ 4 60 (t

R 601 7 | (300 MHz, CDCl3) &: 1.00 (t, 3H), 1.40
NN (t, 3H), 1.55 (m, 2H), 1.85 (m, 2H), 2.60 -
(br s, 2H), 2.90-3.30 m, 4H), 3.30. (s,
3H), 3.90-4.10 (m, 4H), 4.40 (1, 2H),
4.60 (br s, 3H), 7.40-8.30 (m, 5H), 8.40
(s, 1H), 8.80 (s, 1H), 10.75 (br s, 1H).

1 = N-{4-{2-(methylamino)ethyi}phenyl}methanesulfonamide (EP 245 997)
was the amine used

2 = 2-(2-methylaminoethyl)pyridine was the amine used
3 = 2,3-dihydro-1,4-benzodioxin-2-yl-N-methylmethanamine (Gazz. Chim.
5 lfal. 83; 1953; 144; 148) was the amine used.
4 = N,N,N-trimethylethylenediamine was the amine used.
5 = 2-[2-(methylamino)ethyl]-1-(2H)-phthalazinone (EP 242 173) was the , ..

amine used.



2H), 4.80 (t, 2H), 8.40 (s, 1 H), 8.80 (s, 1 H, 11.00 (s, 1H). LRVS
(TSP): 467.5 (MH}). 5 WO 01/27112 -- 114 - 20 August 2003 PG %%;13430
Exanpl e 20%};@1&71%“0 -5-eth nl-3- ridinl -3-eth [I-1- 2-

6-di h dro- pyrazol of 4. 3-dl pvrimidin-7-one The title cog% ﬁﬁ"%&;ﬁs‘hade
by the nethod of Exanple 15 using the title 5 conpound of Exanple 20a. 'H
NMR (300 MHz, CDCI3): 5 =1.00 (t, 3H, .1.40 (t, 3H, 1.55 (m 2H), 1.90
(m 2H), 3.00 (g, 2H), 3.20 (s, 1H, 3.1 s, 3H, 3.80 (t, 2H), 4.60 (t,
2H), 4.80 (t, 2H), 8.40 (s, 1 H), 8.85 (s, 1 H, 11.00 (s, 1H). LRVE
(TSP): 396.4 (MH). 10 Exanple 21 5- 5-Ace |-2-buto -3- ridin -3-eth 1-1-
2-metho eth E xam@ h dro- 7H—pyrazo| of 4. 3-dl pyrlmdln 7-one The title
conpound was_ng I h 15 conpound
of Exanple 28: 2Bty 40 (t, 3H),

1.60 (m 2H) . . , 3H), 3.80
(t, 2H), 4. GEHO ' ( 10. 90
(s, 1 H. LW{Hﬂﬁkyﬁ%ﬂo@ﬁﬂd{@yb-B&tﬁxlemﬂ-maboxyethyl) -2 6-d|hydro-7H-

5- (5-1 odo- 2-i sobu net h di_hydr razol o
2 5 o i nPYEAs PR (e amete 154 G N OB RAPE RS o 1
using the ti{ze¢mg, 0.56 mmol) and 3-tnﬂuoromethylboronlc acid (60 mg, 0.34 mmol)

were stirred together in aqueous dioxan under a nitrogen atmosphere.

The mixture was immersed in a pre-heated oil bath at 120°C for a few
(- g minutes and Pd(PPhg)s (34 mg, 0.028 mmol) was added. The mixture was
~ 10 ‘heated at refiux for 2 h and then cooled. The cooled mixture was
concentrated and partitioned between ethyl acetate and water. This wés
then filtered through an Arbocel® pad to remove the palladium residues
and the organic layer separated, washed with sodium bicarbonate solution
then brine, dried (MgSQ4) and concentrated. Recrystallisation from ethyl
15  acetate gave the title compound (101 mg, 70%).
'H NMR (300 MHz, CDCls): § = 1.00 (, 3H), 1.40 (t, 3H), 1.60 (m, 2H),
2.00 (m, 2H), 3.05 (g, 2H), 3.25 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (1,
2H), 7.60 (m, 2H), 7.80 (d, 1H), 7.85 (s, 1H), 8.50 (s, 1H), 8.95 (s, 1H),
10.85 (s, 1H).
20 LRMS (ES): 516.1 (MH").
Analysis: found C, 60.21; H, 5.43; N,13.48; CasHosNsOsFs requires C,
60.57; H, 5.47; N, 13.58.

Example 12 _

25  5-12-Butoxy-5-(2-furyl)-3-pyridinyl]-3-ethvi-2-(2-methoxyethyl)-2.6-dihydro-
7 H-pyrazolof4 3-dlpyrimidin-7-one
Pd(PPhs)s (46.5 mg, 0.04 mmol) was added to a stirred mixture of
potassium carbonate (55 mg, 0.40 mmol), 2-furylboronic acid (54 mg, 0.48

mmol} and the title compound of Example 1 (200 mg, 0.40 mmol} in
30 degassed dioxan / water (10 mL of 4:1 mixture). The mixture was heated
at reflux for 2 h and cooled. The solvent was removed in vacuo and the



. 25 conpound of Preparation 14. 'H NWR (300 MHz, CDCI3): 1.05 (t, 3H), 1.10
. (d, 6H), 1.80 (m 2H), 2.25 (m 1 H, 3.00 (t, 2H), 4.05 (s, O%UQSQO%O (d,
52H),840( I—%‘QOO s, 1H), 10.70 (s, 1 H). LRI\/IS(TSj%@%él(M—Il.
30 Exanple 2% \‘M! 1227112 --115- 20 August 2003 PCT/ YBOO/ 0145 Mpae/p1A30
6- i sobut oxy-5-(2-net hyl - 7-oxo-3 propyl -6 7-di hydro-2Hp.y azol o-
. 14,3-dlpyrimdin-5-yl)nicotinate The tit|le conpound was nade by the method
; of Exanpie 2 using the title conpound-ol0&xanple 22. s 1H NMR (300 Mz,
. CDCI3): 1.05 (t, 3H), 1.15 (d, 6H) 1.80 (m 2H), 2.30 (m 1 H), 3.00 (t,
2H), 4.00 (s, 3H), 4.10 (s, 3H), 4.40 (d, 2H) 8.80 (s, 1 H), 9.30 (s, 1
; H, 10.65 (s, rdsiie t#ﬁ?ﬁeﬁﬁ@ ethﬂrpﬂcéta@/{ﬂ{ e driofangeniclid? Pificationtbyxy
¢ 5-(2-nmet hyl - 7- oxo- 3- propyl - 6. 7- di"hydr o- 2H-pyrazo|of 3-dl -

pyrin di n-5- y|fbanhc@plumn sbramategraphy o(ehdigso umith wae: 1rrefé!ehi5>§°mﬁt,h% Hod of

EXD?:lrrgl) y % ESI r}g%tth?&b tﬁgggg%%ﬁ%‘ﬂ&”;%?gy’%aﬁw%%ﬁwéﬁgo I\/!-|z3 05

(t, 2H, 4.10 MP = a;saqsgoeo (d, 2H), 8.95 (s, 1 H, 9 20 (s 1H) 11 10
(brs, 1H. LRVS (TSP): 386.1 (MH). 20 Exanple 25 5- 5- .
5-dih dro-5 3-'bikNMR (390|Maz; ERCisp & 31 nocr?) t.n3k),- tAon@,taHi),- 33—50r6“4 2&*)6 di h

dro-7N- razolq =3 G 4id5 (g, B9, 2.30 (s, 3H), 3.90 (&, 2H), 4.40 (1, 2H), 4.60 (&,
2H), 6.50 (s, 1H), 6.70 (s, 1H), 7.50 (s, 1H), 8.60 (s, 1H), 9.00 (s, 1H),
10.80 (s, 1H).
LRMS (ES): 438.1 (MH").
10

Example 13

dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

2-Tributyltin pyridine (192 mg, 0.52 mmol), fithium chloride (170 mg, 4.00
15 mmof), cuprous iodide (11.5 mg, 0.06 mmol), Pd(PPhs)s (46.5 mg, 0.04

mmol) and the title compound of Example 1 (200 mg, 0.40 mmol) were

stirred together in dioxan (10 mL) under a nitrogen atmosphere. The

mixture was heated at reflux for 3.5 h, allowed to cool and the solvent

removed in vacuo. The residue was taken up in ethyl acetate and shaken
20 vigorously with 5% aqueous potassium fluoride solution for
10 min and the mixture filtered through Arbocel®.  The organic iayer was
separated, washed with 5% aqueous potassium fluoride solution,
saturated sodium bicarbonate solution and brine. The organics were dried
(MgS0.) and concentrated. The solid was partially purified by trituration
25 with cold ethyl acetate and further purified by flash column
chromatography (elution with 50:1 dichloromethane/methanol} to give the
title compound (52 mg, 29%). ‘
H NMR (300 MHz, CDClg): § = 1.00 (i, 3H), 1.40 {t, 3H), 1.55 (m, 2H),
1.95 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.45 {t, 2H), 4.60 {t,
30 2H), 7.30 (m, 1H), 7.80 (m, 2H), 8.75 (d, 1H), 8.90 (s, 1H), 9.30 (s, 1H),
10.80 (s, 1H). '



6-1sob ut oxy-5-(2-nethyl-7-o0xo-3-propyl-6, 7-dihyd ro-2H pyrazol o(4, 3-dJ-
pyrimdin-5-yl)nicotinic -acid (Exanple 24) (200 ng, 0.52 m*r@lo)Augmg(JmZS

di ssol ved w gi@@lllgromat hane and oxalyl chloride (0.18 niL, 2.8

added fol | oW& drop of NIN-di nethyl for mani de. The mi xt @F@%@“ 4§‘l| rred
for 2 h and the solvent was then renoved in vacuo, azeotroping wth-
further dichloromethane. A dichloronet Hﬁge solution of the acid chloride
was then added to a solution of 2-amo¥Z-nethyl-1-propanol 30 (0.05 ni,
0.52 mmol ) and diisopropylethylamne (0.09 nL, 0.62 mmol) in

di chl oronet hane and the m xture stirred for 2 h. - The reaction m xture was
20 August ZOQQMQD(@,QY 2449.2 (MH15- PCT/ MOQ 01430 diluted with further

di chl or onet hane and washed W|th a 1l Nsolution of citric acid, followed by
bri ne. The organi cs vvere dri ed (MgS™) and concentrated in vacuo. The

resi due was E&'ﬂn r R hane and thionyl chloride (0.05 ni,

Q.62 solution was washed with water then
sodi um b| carM&BL&ogggsetnnmhhyla‘n@thgmﬂemmmhﬁ&s-mﬂl-ﬁdﬂedmﬂ@mgnt rat ed.
The crude resi d e col um chromat ography (50% et hyI
acet at e: Pent &9 Al 05908 ' H NWVR (300 MHz, CDC13)" S

= 1.05 (d, %?Dtlﬁe%%{'ép?u% E%Qrggfe 18127 md %, ésfiﬁn{dm waé")susﬁeﬁ)dbd m 1

H, 3.10 (t (d," 2H),74.25 (s, 1 H,

8.75 (s, 1 H)'\ tnERMar(\TSP()Z mi3and t(nme)hylﬁlysaqaqdeas (35 nm,u &.BBunmol)rand
111-dineth |- 0X0

4, 3-dl pyrim ﬂ‘r’ﬂ 9'@% R?c&“rn&(?n ?ﬂg f‘ﬁ'(g tﬁof'ft@ n% fﬂ]‘t% L@é@%ﬁq@e nmet hod
of Eéarml e 5@&31@ 648 mimél gndwmm poide gtéarmgeoaes minof\Mrefe3addedz,

and the realc_:?lon rnlngtunagI starred After r? hH)a further portion of
frimethylsilylacetylene (19 mg, 0.19 mmol) was added and stirring
continued for 2 h. The solvent was evaporated and the residue partitioned
between ethyl acetate and water. The organics were washed with brine,
dried (MgSOs) and concentrated to give a brown foam. Purification by
15 flash column chromatography (gradient elution from 100%
dichloromethane to 99% dichloromethane/methanol) gave the fitle

compound as a light brown solid (108 mg).
'H NMR (300 MHz, CDCls): 8 = 0.25 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H),
1.50 (m, 2H), 1.90 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (i,
( 2H), 4.60 {t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H).
' LRMS (TSP): 468.3 (MH").

25  7H-pyrazolo[4,3-dpyrimidin-7-one

Potassium fluoride (22 mg, 0.38 mmo!) was added to a stirred solution of
the title compound from Example 14 (90 mg, 0.19 mmol) in aqueous N,N-
dimethylformamide (2 mL N,I\I-dimethg-(lformamide /0.2 mL water) at 0°C.
After 10 min the reaction was allowed to warm to room temperature and
30 stirred for 2 h. The reaction mixture was diluted with ethyl acetate and
washed with water, 1 N hydrochloric acid (3 times) and brine. The organic



.20 2.30 (m 1 H, 2.95 (t, 2H), 3.20 (br s, 6H), 4.00 (s, 3H), 4.40 (d,

- 2H), 8.40 (s, 1 H, 890 (s, 1 H, 10.75 (s, 1 H. LRVS (TSR, VH) .
- Exanple 27 ridin |l -2-meth |-3- ro 1-2 6-dih dro-7H PQOAU%&&Q@OI;

~ 5-(5-Et hynyIWQDU%"dEﬂJJ gM 3-p 25 pyrazol 014, 3-dl pyri m di n- 7- on@CI/IB00/01430

- 5-(5-10do- 2-i sobut oxy- 3-pyridinyl)-2-nethyl -3-propyl -2, 6-di hydro-7H

. pyrazol o[ 4, 3-dj pyri m di n-7-one (Exanple 22) (3 g, 6.42 mmol),

L trimethylsilylacetylene (4.5 nmL, 32.1 % copper (1) iodide (37 my, 0.19
“ mmol), Pd (PPh3)2Cl12 (13.5 ng, 0.19 mmol) were stirred together in a 30

- mxture of acetonitrile (50 m.) and triethylamne (50 nL) at 40C for 16 h
~under a nitro lobRBeE: dtvagios #ie ttiecdnigouncr asla WO

. 01/ 27112 -- ‘i@a 20 Augu 52;% ﬁg&bﬁl 83%1430 m xture partldli?l oned

bet ween 3% soulﬂ’ulmﬂmhdd?ﬁm@te solution and ethyl acetate. The organics

fluoride (1. E%S?M&”%éq‘?ﬂhi 5 CRBen TR kit 40U 58T PP

at roomterrperlengﬁ.a| 2ﬁ b‘if@ pﬁrglzgr{sj F@rggbr@eg%g@g)ﬂlgmf4|49r(tde vvas

added and the mx ufe rrre e organi cs were
evapor at eds anai-l)msﬁr(t;cmi)rr&amtse ﬂ-baBIGiOt(lsofﬁHdL W7 adentHyo SOdI um’bi car bonat e

sol ution and organi cs were dried (MSOH4) and
concentrat ed %@%e%ﬁcﬁi&ﬁ a fawmn solid (2.35 g) 10 'H NWR (300
MHz, CDCI3): 1.00 (t, 3H), 110(d 6H, 1.80 (m 2H), 2.30 (m 1 H), 3.00

(t, 2H), 3.20 (s, 1 H, 4.05 (s, 3H, 4.35 (d, 2H),'8.40 (s, 1 H, 8.80
(s, 1 H. TLCExampletlByl acetate/pentane): Rf = 0.25 15 Exanple 28

5-(5-Acetyl-2-butoxy-3-pyridinyh)-3-ethyi-2-(2-methoxyethyl)-2,6-dihydro-
10 7H-pyrazolo[4.3-dlpyrimidin-7-one

The title compound of Example 15 (2.4 g, 6 mmoi) and mercury sulfate
(100 mg, 0.34 mmol) were stirred together in a mixture of 1N H.SO,
(5 mL) and acetone (35 mL). After 2 h a further portion of mercury sulfate
(100 mg) was added and a third portion (100 mg in 5 mL 1N HzSO,) was
15 added 2 h later. The crude reaction mixture was concentrated and the
black residue pariitioned between dichloromethane and water. The
organic phase was separated and washed with saturated sodium
bicarbonate solution and brine, dried (MgSO,) and evaporated.
Purification by flash column chromatography (gradient elution from 30%
20 ethyl acetate: pentane to 100% ethyl acetate) gave 780 mg product.
'H NMR (400 MHz, CDCl3): 8 = 1.00 (1, 3H), 1.40 {t, 3H), 1.55 (m, 2H),
1.85 (m, 2H), 2.60 (s, 3H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (1, 2H), 4.45 (t,
2H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).
LRMS (TSP): 414.3 (MH").
25
Example 17
5-[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethy}-2-(2-
methoxyethyl)-2 6-dihydro-7 H-pyrazolof4.3- rimidin-7-one
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-
30  7H-pyrazolo[4,3-djpyrimidin-7-one (Example 16) (150 mg, 0.36 mmol) was
dissolved in 1-methoxypropan-2-ol (3 mL) and the solution heated at reflux




5- 2-Isobutoxxy-5-(1 Hi.2,3-triazol-5 -yl)3

pyridinvll _2-nmethyl -3-propyl-216- di hydro-7H - 20August-2003
yrazol o[ 4. %Fgl %Jlrli g1 di n-7-one
5- (5- Et hynyl - ATt oxy- 3- pyri di nyl) - 2-met hyl - 3- pr opy| - 2, 6-FGETHEAY/HL43¢

pyrazol o[ 4, 3-dj pyri m di n-7-one (Exanple 27) (200 ng, O. 54 mmol ) and 20
trimethylsilylazide (630 ng, 5.4 mol) were stirred at 170C in a seal ed
pressure vessel for 14 h. The reactiorr Hilytrure was cool ed and partitioned
bet ween et hyl acetate and saturated sodi um bi carbonate sol ution. The brown
precipitate was filtered off and the 2 phases separated. The organic phase

was washed widrh Sronsingted Ue hdegusd ol escigtion.i onAtedl 2bolirig npotadsien Wi th
(MySO4) and concentrated. This residuye was conbined wth the original

preci pi t at e BR¥AHEMdisiazide ((BEQMEo 1.6 remobnwas pddad, andthedseMIOR| ut i on
ehite soli q [efBitea o rauactdE Aiie ofibd raQibit e plsGsBordted ® ©f o
]7.. gg Em 2H) dryri@@s2 apd (artitiondd tfé‘-ztﬂéel(ltetl'ﬁfl-l)acetaféo d(l’ﬂi Wwater 43%00‘(1'/“27]2-;02

s
(ks (25)° abidgopianiydoid hamlhesri usesb adlid) theoelde 8sos aidnic pase ¢
colo I-2-i 50t’ﬂ)én‘sose[fr‘iaraEéaFI land! washé® MAitH bfine! Uried2(MggOR) @nd- éVaporated.azoi of 4

3-dopyri m di n-7-one

5- ( 5- Et hynyl Tbeucgudetpmsju@ -was puiifisd by flashcojums chreapatograghyl (gfﬂdtemt?H

gﬁ{?églcgzg)g Pu}%é 610'% aéognelcécﬁ%%épﬁ% OUS|@5£I rar'%m@%r'i? af'% e of

di chf-er omet hamoramatﬁméH 8% nidthhhdlc : .59 8Riméhia) mn@iVe ahei tiflggen io
at nosphere. After 10 h _the m xture was cool ed, diluted with

di chf or od®t hEABPEHAdUAE KR 29%h sat ur at ed sodi um bi carbonate. The organic
ol e o MBI 0892, CLRAG! 812 A0 E1 0, o0 88, BEHHS ! *"
3.10 (q, 2H), 3.30 (s, 3H), 3.50 (s, 3H), 3.60-3.80 (m, 2H), 3.90 (t, 2H),

4.40 (t, 2H), 5.60 (m, 1H), 8.80 (s, 1H), 9.10 (s, 1H), 10.80 (s, 1H).
LRMS (TSP): 430.3 (MH").

15 Example 18
5-{2-Butoxy-5-[3-(dimethylamino)propanovll-3-pyridinyi}-3-ethyl-2-(2-
methoxyethyl)-2.6-dihydro-7 H-pyrazolo{4.3-dlpyrimidin-7-one
Dimethylamine hydrochioride (280 mg, 31 mmol) was added to
formaldehyde (72 mg, 2 mL of a 37-41% aqueous solution) and the

20 mixture sonicated until the white sofid dissolved. After 30 min acetic

r' o m\.‘

anhydride (1.2 mL) was added and the mixture warmed in a water bath
until a clear solution was obtained. A portion of this solution (0.16 mL)
was added to 5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-
2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 16) (100 mg,

25 0.24 mmol) and the resulting solution heated in a water bath. After 1 h the
reaction was cooled and exitracted from saturated sodium bicarbonate
solution with ethyl acetate. The organics were washed with a further
portion of sodium bicarbonate solution then brine, dried (MgSO,) and
concentrated. The residue was purified by flash column chromatography

30 (gradient elution from 100% dichloromethane to 10% methanol:
dichloromethane) to give 50 mg product.



gave 300 ng of pure product and a further 300 ng of slightly inpure 1s
product. 'H NMR (300 MHz, CDCI3): b = 1.00 (t, 3H), 1.10 (d, Iﬁlj)uuﬁﬁ%(m
2H), 2.30 (m 1 H, 3,00 (t, 2H), 3.40 (t, 1H), 4.05 (s, i g

2H), 4.90 (WOo12#si2 3,80 (s, 1 H), 9.20 (s, 1 H, 10.60 (s, RCHBOMIOO Rf =
.3 (95% di chl or onet hane: 5% MeCOH) . 20 Exanple 30 5- 5- 2-Chloroace |
-2-isobuto -3- ridin |l -2-meth I-3- ro|-2 6- dih dro-7H razolo 4 3-
rimdin-7-one 5-(5-G - 112 -

| ycol oyl - 2-i sobut oxy- 3-pyridi nyl)-2-nmethyl -3-propyl-2,6-d i hydro-7H 25
pyrazol o[ 4, 3-4pyri m di n-7-one (Exanple 29) (0.3 g, O. 75 rrrml

triethylam ne 8 | nd t ha faony | h 07 m.,

0.9 rrm%l) merlé'(@PMr(gho "aH%I gqg'i’)lrit h!a@ @’7§ﬁ$ 1)|4%(>{ SR ?godnggrg?ll))re for
24 h. The reacys ¢m, ZHy! I35 W BH)| Pi8ced, 2H),8.¢0My| 2&!}63.&066 2y 3:88Hsd with
saturated sodi um bi carbonate_sol ution. The o an| CS grl-l (i %1@804)

and evapor at &), $180 (& 3dh 4484k 2h)r #6564 %‘S’) \/%6@?\,%7&51 )119

August 2003 gqr'é BOO/01430 col um chr omat ography (eluting with 97%

di chl oronet h Yo met hanol) to give 200 ng of product. 1H NWR (300 MHz,
CDCl 3): Ss= LRMS((EI‘SF!)HMTHSWI—{‘?;J[ 6H), 1.80 (m 2H), 2.30 (m 1 H), 3.00

(t, 2H), 4.10 (s, H) 4.45 (d, H), 4.65 (s, 2H), 8.85 (s, 51 H, 9.25
(s, 1 H, 10.60 (s, 1 H). TLC Rf 0.3 (97% di chl or onet hane: 3% MeCH)
Exanpl e 31 SEEférrnlé@%aé OXV-5-(2-(4-no phholi nyl)acetyl 1

3-pyridinyl} 2= -3-propyl- io 2

6- di hydr o- 7H-5{2- m B3 M11ﬂggerazm)d)mOganoyl]-s-p_yndnnvll—3-ethvl-2~(&
5-[5-(2-Chl oroa(i_‘et . mai&ll;w, oﬁepropyl 2, 6- o

10 The title compound was prepared by the method of Example 18
'H NMR (400 MHz, CDCl3): 8 = 1.00 (t, 3H), 1.10 (t, 3H), 1.40 (i, 3H), 1.55
(m, 2H), 1.95 (m, 2H), 2.40 {q, 2H), 2.40-2.70 (m, 8H), 2.85 (t, 2H), 3.10
(g, 2H), 3.20 (1, 2H), 3.30 (s, 3H), 3.80 (t, 2H), 4.40 (t, 2H), 4.70 (t, 2H),
8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).

15 LRMS (TSP): 540.1 (MH").

Example 20
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-7H-
pyrazolof4,3-dlpyrimidin-7-one

20 The fitle compound was made by the method of Example 1 using the fitle

compound of Preparation 15.

'H NMR (300 MHz, CDCla): 8 = 1.05 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H),

1.95 (m, 2H), 3.00 (q, 2H), 3.35 (s, 3H), 3.85 (t, 2H), 4.60 (t, 2H), 4.80 (,

2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.95 (s, 1H). -
25 LRMS (TSP): 497.8 (MH").

Example 20a (Preparative example)
5-(2-Butoxy-5-trimethylsilylethynyl-3-pyridinyl)-3-ethyl-1-(2-methoxyethyi)-
1,6-dihydro-7 H-pyrazolo[4,3-d|pyrimidin-7-orie

30 The title compound was made by the method of Example 14 using the title

compound of Example 20.



di hydr o- 7H- pyr azol o[ 4, 3-d] pyri m di n-7-one (Exanple 30) (100 ng, O0.24
nmml ), triethylamne (0.04 nL, 0.29 nmol) and norpholi ne (0293\3 J&20d3- 26
nmol ) Were.llﬁb'lﬁfz |n di chl oronet hane (3 nlL) under a 15 nitro en at m)sphere
for 16 h. ire was poured into ethyl acetate and wa P1430
saturated sodi um bi carbonate solution. The organics were dried (MgJSO™4) and
concentrated. The product was purified ﬁlﬁfl ash col um chromat ogr aphy
(eluting with 97% di chl oronet hane: 3% nettanol) to give 80 ng of product as
a beige foam 20 1H NWR (300 MHz, CDCI3): S =1.00 (t, 3H), 1.15 (d, 6H),
1.80 (m 2H), 2.30 (m 1 H, 260m4H) 3.00 (t, 2H), 3.80 (m 6H), 4.05
(s, 3H), 4. 40H(NMR 2800 MI-IEOCDCls)lﬁ-B: 09251@5(9H) 11 am ¢ J@H)§01 40, (t,13H),. TLC
Rf 03(97%d|chloronethane 3% Me %5 4Eth -1 - i
erazin | ace 1169 (msghkt H904m, 23k}, 3.60 CBQH?&@ @3"9 B.8b @, aH 4:}59(

razolo 4 3- Y it he 0 ed as for Exanple
5110 R (o i (G 546 (o )RR, YRBORGERRICE IS 10T sty
1.80 30 (m RAMSITSP)( #67154{MH2).40 (g, 2H), 2.40 -2.70 (m 8H), 3.00 (t,
2H), 3.75 (s, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 9.00 (s, 1 H, 9.35 (s, 1
H), 10. 605(5 1 H. W 01/27112 -- 120 - 20 August 2003 PCTI I BOO 01430
TLC. Rf = 0.4(89% di chl oronet hane: | 0% net hanol :|1 % amoni a) Exanple 33 5-
2-Buto -5- I colo |1-3- ridini -3-eth [-2- 2-netho eth 1 -2 6-dih dro- 5
7Ff pyrazol of 4, 3-dl pvri m di n-7-one The title conpound was nmade by the net hod
of Exanple 29 using Exanple 15. 1H NWR (400 MHz, CDCI3): 6 = 1.00 (t, 3H),
1.40 (t, 3H), 1.55 (m 2H), 195(m 1H), 3.10 (g, 2H), 3.30 (s, 3H), 3.40
(t, &H) 3.90 (t, 2H), 4.40 (t,



B L R e I T R P Y LR

10 2H), 4.65 (t, 2H), 4.90 (d, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H, 10.60 (s,
1 H. , LRMS (TSP): 430.4 (MH). ExaM e34 5- 2-Buto -5- 4"59%5'&'&(51)3' ace
' -3- ridin_| -eth |-2- 2-metho eth 1 15

2. 6-di hydr owﬂ—ﬂ'gvpafzol of 4. 3-dl pyri ni di n- 7- one Tri phenyl phospRFREB{GA30y
0.42 mml) in dichloromethane (1 nl) was added slowy to an ice cool ed
solution of 5-(2-butoxy-5-glycol oyl - E

nyI)-3-ethyI 2- (2- met hoxyet hyl )-2, 6- dl i// “To-7 Hpyrazolo[4, 3-d]-

pyri m di n-7-one (Exanple 33) (150 ng, 0.35 mmol) and carbon 20 tetrabrom de
(140 mg, 0.42 mmol) in dichloronmethane (3 nL). The solution was allowed to
warmto roomBxampie0lye. After 2 h further carbon tetrabrom de (25 ny,

0. 075 mmol ) and ' . ] ' cQ t|poded for 2

h. Concent r a2 SR YO (e - [ L AV

chr omat ogr ap £ Qt - '”ri' é?in"‘? bheet hyI 25 acet at e/ pent ane (10:90 -
70: 30) gave 5°12- =D
pyri di nyl ] - 3-Tatehtitie eemouadhmwmakiﬁl by meamthqdjobExampga 4 aisirjgithe-title

pyrim din-7-one whic S_us t hout any further purification (slight
cont ani nafi oﬁWRWQ&]?%ﬁ@WP%m ne oxide). i

G

di ssol ved i n 1d9@ g2 @M, BIED (1) 6185 (x| 3H), BBOQ, 2H); 4168 (the WO
01/ 27112 20 August_200 PCTL | B 2 ) and

triethylam n@lf%sﬁ %? 8H);38 M,%kﬁgﬁﬁ;éiﬂgﬂ&-&ﬂ%@" xture was allowed to
warmto room red for 2 h. The solvent was evaporated
and the resi 01' S ?Sm @E-m/ acetate, washed with water (twce), -

sat ur at edosodi um bi car bonate (twce) and s brine, dried (MJS™) -and

concentr at ed. Puri!fi tion by flash colum chromatography (gradient el ution
20% et hyl acé—’é@ﬁgfane . 100% et hyl acetate : 3% et hanoVet hyl acet at e)

gave 70 ny prplipketyl-2-butoxy-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-
7 H-pyrazolo[4.3-dipyrimidin-7-one
The titie compound was made by the method of Example 16 using the title

15 compound of Example 20.
TH NMR (300 MHz, CDCls): 8 = 1.00 (1, 3H), 1.40 (t, 3H), 1.60 (m, 2H),
1.90 (m, 2H), 2.60 (s, 3H), 3.00 (q, 2H), 3.30 (s, 3H), 3.80 (t, 2H), 4.60 (1,
2H), 4.75 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.90 (s, 1H).
LRMS (TSP): 413.9 (MH").

20

Example 22
5-(5-lodo-2-isobutoxy-3-pyridinyl}-2-methyl-3-propyl-2.6-dihydro-7 H-

pyrazolo[4,3-d|pytimidin-7-one

The title compound was made by the method of Example 1 using the title
25 compound of Preparation 14.
'H NMR (300 MHz, CDCls): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.25 (m, 1H), 3.00 (t, 2H), 4.05 (s, 3H), 4.30 (d, 2H), 8.40 (s, 1H), 9.00 (s,
1H}, 10.70 (s, 1H).
LRMS (TSP): 468.1 (MH").
30
Example 23 -



"H NWR (300 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m 2H),

1.95 (m 2H), 2.60 (m 4H), 3.05 (g, 2H), 3.25 (s, 3H), 3.75,4m, @%0033. 90
10 (t, 2H), éﬂ}i’él(é% 4.65 (t, 2H), 9.00 (s, 1 H), 9.40 gs, g , 10. 60
(s, 1 H. VYRWHSE. 499 1 (MHO) . Exanple 35 PCT/1B00/01430

6- But oxy- 5-f 3- et hyl - 2- (2- net hoxyet hy_1)-7-o0xo; 6.7-di hydro-2H pyrazol o[ 4, 3
15 dlpyrimdin-5-y, Inicotinonitrile Co r(l) cyanide (35 ng, 0.39 mmol)
was nmixed with-the title conmpound of~ le 1 (130 ng, 0.26 mMmol) in
N-net hyl pyrrolidinone (3 nm.) and the resulting solution was heated for 14
h at 150C under a nitrogen atnosphere. The reaction m xture was cool ed and
partitioned MﬂtMGBHSZﬁJu&iM (20wt thy7-0xd-vprapyi-6Codiydis-2Hstvrartioni um

hydr oxi de wa ad ed. a dt or anlc | ayer was separated, washed with nore
ammoni a sol u I B(MySH), filtered and evaporated to give

1 g(r)om Sngl) Fhe it 9‘%%‘" nf’ 6@&9% 'Ig’g%l@ Mm_%ﬂ%cgg E&aﬁ‘ﬁ@ 3‘}?5@8{"'& ’"9%)H) 4. 40

(t, 2H), 4. eéo(np)ounﬂaafﬂaba,m;ﬂea&(s 1 | ,b9 00 (s, 1 H), 10.60 (s, 1
LRVS (TS 97. 2 36 6- 1 -
(oo b4 %&%(&R&MW BB A8 cm Aiimde ShB) 3rib (0,cH), 6801 (M. RHD. 5

%5, "wo o 27219 F. 15 éb%?@ﬁé@g%é‘%p%ﬁ%%%ﬁ@%ﬁ%& T

CDC13): S = 1H)59.80,(s3HH), T0.88 (¢,dHBH), 1.80 (m 2H), 2.30 (m 1 H), 3.00

t, 2H, 4.1 40 2H), 8.60 (s, 1 9.00 (s, 1 H), 10.60
Es, 1H)I—|). LRM%@?”%&?P@ é“ﬂlﬂHJyH)5 ( i

C

10 Example 24 .
6-1sobutoxy-5-(2-methyl-7-ox0-3-propyl-6.7-dihydro-2 H-pyrazolof4.3-d)-

rimidin-5-yl}nicotinic acid

The title compound was made by the method of Example 3 using the title
compound of Example 23.

15 'H NMR (300 MHz, CDCl3): § = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.25 (m, 1H), 3.05 (1, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 8.95 (s, 1H), 9.20 (s,
1H), 11.10 (br s, 1H).

LRMS (TSP): 386.1 (MH").

( 20 Example 25
5-[5-(4.4-Dimethyl-4,5-dihydro-1,3-oxazol-2-vi)-2-isobutoxy-3-pyridinyl}-2-
methyi-3-propvi-2,6-dihydro-7 H-pyrazolof4,3-
B-1sobutoxy-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2 H-pyrazolof4,3-d}-
pyrimidin-5-yl)nicotinic . acid (Example 24) (200 mg, 0.52 mmol). was

rimidin-7-one

25 dissolved in dichloromethane and oxalyl chloride (0.18 mL, 2.8 rnmol) was
added foliowed by 1 drop of N,N-dimethylformamide. The mixiure was
stirred for 2 h and the solvent was then removed in vacuo, azeotroping
with further dichloromethane. A dichloromethane solution of the acid
chloride was then added to a solution of 2-amino-2-methyl-1-propanol

30 (0.05 mL, 0.52 mmol) and diisopropylethylamine (0.09 mL, 0.62 mmol) in
dichloromethane and the mixture stirred for 2 h.- The reaction mixture was



M AN,

Exanmpl e 37 (Preparative exanple) 6-1sobuto -5- 2-neth |-7-0x0-3- ro |-6
7-dih dro-2H razolo 4 3- rimdin-5- | -3- ridinecarbothi oangguy&g%OB(z
drops) was added to a stirred suspension of 6-isobutoxy-5-(2-

met hyl - 7- ox@ey2apy/ | - 6, 7- di hydr o- 2H pyr azol o[ 4, 3- ol pyri m di ®RCI/BDY/61430
nicotinonitrile (Exanple 36) (150 ng, 0.41 mml) in (EEO2P(S)SH (0.5 n).
The m xture was stirred at roomtenperature. After 5 h nore (EtO 2P(S)SH
(0.5 nL) was added and dichl oronet hane-(136rt) added to aid stirring. After
14 h the reaction mxture was diluted with 15 dichl or onet hane and washed

w th saturated sodi um bi carbonate solution. After filtration and

separati on of; | CS ' i ed
sogi um bi car b%'frllg e%gfﬁ?%%egﬁggggﬁh% ?gﬁ%gg%gl?ﬂma%dwcgr}?ﬂ%?gd. The
p{) gciug_t \mels pcitricL neid, Hmllg\ge/dhgy(t)dhr_inmhl The cnrgan'gsapieye (cyiaﬂlzli(M@CM_)med)g from
100% di chl or onet hane t 0 .96% i chl qronet hane,.: t han t

oy oduot - 10 NRGeATEtada VapEag) The resue wa redissogn 3t diciorgmittEnd 0 T
2H), 2.10 el : Hehd br s,
H) (nand {ﬁ?_:d'ly?é:ﬁg)g‘dﬁbs@gb liﬁl,_b%)fsgsrgnﬁﬂ wab 48d6d. Alffer B.HB@hébr s

1 H, 870 (s, 0 (s, 1Hz), 10.65 (s, 1_H). LRVB
(TSP): 366. 9 golution vas washed Wwith wvater th sodmbicarbonatessolptions BB 01430

Exanpl e 38 5-f2-isoBut oxy-5-(4-.nethyl-1 3-thi | - 2¢ :

oy di nyT o8k RHPSE pRs, 088 4 forpanfelf ~Thé orude residue was

yrazol ol 4. 3- dhrifidd"byi flashr €81mn chromatogra%pha/_ 50% ethyl acetate:pentane as
, 7-di

6- 1 sobut oxy- 5- (2- met hyl - 7- oxo- 3- propyl - ydro- 2H pyrazol o[ 4, 3-dJ 5
pyri m di n- 5- yeluapt) 39 give Wecpsosechi oani de (Exanple 37) (77 mg, 0.19 mmol) -

o hanol (50 o bGP, “Erkia: § 205 A7 6E A Ds & s, 1R B, "
10 1.80 (m, 2H), 2.00 {m, 1H), 3.10 {t, 2H), 4.10 (s, 2H), 4.20 (d, 2H), 4.25 (s,
3H), 8.60 (s, 1H), 8.75 (s, 1H).
LRMS (TSP): 439.0 (MH").

Example 26
15 6-isobutoxy-N,N-dimethyl-5-(2-methyl-7-oxc-3-propyl-6,7-dihydro-2H-
 pyrazolof4,3-djpyrimidin-5-ynicotinamide
The title compound was made by the method of Example 5 using the title

compound of Example 24.
'H NMR (300 MHz, CDCl3): § = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
20 2.30 (m, 1H), 2.95 (t, 2H), 3.20 (br s, 6H), 4.00 (s, 3H), 440 (d, 2H), 840 .
(s, 1H), 8.90 (s, 1H), 10.75 (s, 1H). '
LRMS (TSP): 413.3 (MH").
Example 27
5-(5-Ethynyl-2-isobutoxy-3-pyridinyl}-2-methyl-3-propyl-2.6-dihydro-7H
25 pyrazolo[4,3-dlpyrimidin-7-one
5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyi-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one (Example 22) (3 g, 642 mmol),
trimethylsilylacetylene (4.5 mL, 32.1 mmo!), copper(l) iodide (37 mg, 0.19
mmol}, Pd (PPhs).Cl, (13.5 mg, 0.19 mmol) were stirred together in a
30 mixture of acetonitrile (50 mL) and triethylamine (50 mL) at 40°C for 16 h

under a nitrogen aimosphere. The solvent was evaporated and the crude



concentrated. Purification by flash colum chromat ography (gradi ent
elution from 100% di chl or onet hane to 3% net hanol : di chl ororret gg Q;us sgave
65 nmg of prﬁ%f le NIVR (400 MHz, CDCI3): 1.00 (t, 3H) ;W é 1.85
(m 2H) /Hﬂ .55 (s, 3H), 3.00 (t, 2H), 4.10 (§CT 01014 ‘ho (d,
2H), 6.90 (s, 1 H), 880(5,1H),9.20(s,1H),1075(s1 :

(TSP): 438.9 (M#4). 15 Exanple 39 Pre grlgtive exanpl e)

N- Hydr oxy- 6-1i sobut oxy- 5-.( 2- net hyl - 7- 6Xa<3 "pr opyl - 6, 7- di hydr o- 2H

pyrazol o[ 4. 3- pyrimdin-5-yl)-3-pyridi necarboxi m dam de Pot assi um
t-butoxide (61 ng, 0.54 mmvl) was added to a stirred 20 suspension of

hydr oxyl ani nmntluw panitionedebéfen 3% .sodliumobiratbonate reatutidn landr efbyhol (5
m). After 2- S_lsobut oxy me

B oyl <6, FashtRlal, Thermaanis sroemcancanated age regissolverdsy @‘Fﬁiﬂﬂ‘i‘ﬁ“?t e
(Example 36) 74BN amMor i TRloldte st 2705 a3 i) RS dbdTabiRe heat od

at reflux for urther 1 equiva of potassiumt- oxl de and 25
hydr oxyl ami neixtyder stiviedr fafe 1\8erte atdrtein atemperhlurei ndA clurthienupeitibor o4 h.

The reaction,_m xture was.coo nd concgnt.rat d The esi

[FFtur at o weltpetAmiTRGRn iendR v R, Bhiothe R Sifed %y
further di cluripeeneBhANe ThEh@rddriés %&e\/\’éﬁaﬁdﬁm %tr@ R rpdei miadreddy f1ash
colum chromat ography (elution with ethyl acetate_ + 2% anmoni a) gave 65 ny

of 30 the tpaniogedaiweeas3% sedive bisarkonate sqldlien apdosthybagetatel12 - -

T M S e e,
E{)oo RE/rS ?Tsﬂﬁwgggﬁﬂ(ﬂﬁg)l H, 8.70 (s, 1 H. 9.35 (s, 1 H., 10.70 (s, 1
' AR (300 Nlb?Hz CDCls): 8 = 1.00 (t, 3H), 1.10 (d, 6H, 1.80 (m, 2H),
2.30 (m, 1H), 3.00 (t, 2H), 3.20 (s, 1H), 4.05 (s, 3H), 4.35 (d, 2H), 8.40 (s,
1H), 8.80 (s, 1H).

TLC (1:1 ethyt acetate/pentane): Ry =0.25

15 Example 28
5-[2-Isobutoxy-5-(1H-1,2,3-triazol-5-yl)-3-pyridinyl]-2-methyl-3-propyl-2 6~
dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one
5-(5-Ethynyl-2-isobutoxy-3-pyridinyl)-2-methyi-3-propyl-2,6-dihydro-7 H-
pyrazolof4,3-djpyrimidin-7-one (Example 27) (200 mg, 0.54 mmol) and

£ 20 trimethylsilylazide (630 mg, 5.4 mmol) were stirred at 170°C in a sealed

pressure vessel for 14 h. The reaction mixture was cooled and partitioned
between ethy! acetate and saturated sodium bicarbonate solution. The
brown precipitate was fittered off and the 2 phases separated. The
organic phase was washed with more sodium bicarbonate solution and
25  brine, dried with (MgS0,) and concentrated. This residue was combined
with the original precipitate and purified by flash column chromatography
(gradient elution from dichloromethane to 5% methanol: dichloromethane)
to give 109 mg of a white solid (49%). .
'H NMR (400 MHz, CDCly): 8 = 0.90 (t, 3H), 1.00 (d, 6H), 1.75 (m, 2H),
30 2.20 (m, 1H), 2.90 (1, 2H), 4.00 (s, 3H), 4.30 (d, 2H), 7.80 (s, 1H), 8.60 (s,
1H}, 9.00 (s, 1H), 10.80 (s, 1H). '



5 Exanple 40 (Preparative exanple) 5 5- Ace to imno amno neth |
-2-isobuto -3- ridin | -2-meth |-3- propyl-2.6-dihydro-7H 20 August 2003
yrazol or 4. 3-dlnvnm di n- 7- one”
N Hydr oxy- 6 W&BTEExy - 5- (2- net hyl - 7- oxo- 3- propyl - 6, 7- di hydr o PSTIBe/01430
pyrazol o[ 4, 3-ddpvri m di n-5-yl)-3-pyridi necar boxi m dam de (Exanple 39) (65
. ng, 0.16 mmol ), N, N. di net hyl am nopyri di ne (24 ng, 0.20 nmmol ), acetic acid
(9.7 ng, 0.16 mmol) and 1-(3-dinethyl am |11§pTopyI) 3-ethyl - carbodiimde
hydrochl oride (37.5 ng, 0.20 mml) were stirred in dioxan (2 mL) for 14 h.
The sol vent was renoved in vacuo and the product purified 15 by flash

col um chromgt : (40910 iYW th, 90% di chl or onet hane: net hanol ) to give
t he product (58 ng as a vvhlte solid. "H NWR (300 MHz, CDCI3): 8 = 1.00 (t,
3H), 1.10 (d, 6H), 1.80 (m 2H), 2.30 (s, 3H), 225(m1H) 2.95 (t,
2H), 4.00 (s, 610 (d,.2H), 5.25 (br s, 2H), 8.60 (s, 1 H), 8.75 (s,
1 H, 10.70 (%—43}%—20 LRVE (El): 442.1 (M{). Exanple 41

5-1.2- Isobutq;c Bidot d' <-mét P o-ZHhet hyl - 3-
propyl - 2. 6-di ro-/1.1- pyrazo 0
5-{5-[[ (Adet "‘ a70lo[d. 3-dlpviiF Z:O08)| | - 2- i sobut oxy- 3 pyr|d| nyl } - 2- met hyl - 3-

5 el ) %@*ﬁ%’?@"%@éﬁ%% PyfiYil ety Byt EERY G Pl (55 o9
gur |h}‘ i ed byhfﬂawaholopl BMpwlmmﬁmVamaptﬁrxa(r?plat |27|f)| it g, F(Q .Z mmol) /and

2 2 2 --
e bR R A€ o8 i el e\ SB6Bl Pdim AR 22

‘;’::DD i ég Eg dlgﬁ&rorﬂl\eﬁ‘%n%f"acggmtr%@ gqqz(d s jmi:')of 80:16:10Sunddd a rktr&fert t .

10 atmosphere. After 10 h the mixture was cooled, diluted ~with

dichloromethane and washed with saturated sodium bicarbonate. The
organic layer was dried (MgSO,) and evaporated to give the crude
product. Flash column chromatography (95% dichloromethane:methanol)
gave 300 mg of pure product and a further 300 mg of slightly impure
15  product.
'H NMR (300 MHz, CDCl): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.30 (m, 1H), 3,00 (1, 2H), 3.40 (t, 1H), 4.05 (s, 3H), 4.45 (d, 2H), 4.90 (d,
2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).
TLC: R = 0.3 (95% dichloromethane:5% MeOH).
20
Example 30
5-[5-(2-Chloroacetyl)-2-isobutoxy-3-pyridinyl]-2-methyl-3-propyl-2.6-

dihydro-7 H-pyrazolol4,3-dlpyrimidin-7-one
5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7 H-

25  pyrazolof4,3-dlpyrimidin-7-one (Example 29) (0.3 g, 0.75 mmol),
friethylamine (0.14 mL, 0.98 mmol) and methanesulfonyl chloride
{0.07 mL, 0.9 mmol) were stirred in dichloromethane (7 mi) at room
temperature for 24 h. The reaction mixture was diluted with ethyl acetate
and washed with saturated sodium bicarbonate solution. The organics

30 were dried (MgSO,4) and evaporated. The product was purified by flash



1 H)
2-1s
| -2
(

, 9.35 (s, 1 H), 10.70 (s, 1 H. LRVB (ES): 424.1 (MH). 5 Exanple 42 5-
obuto -5- 3 netfi |-1.2 4-oxadiazol-5- | -3- ridin | -2-38thgdst 3003 O
6d|hq,{, fazolo 4 3- rimdin-7-one
5-(5-10do- 2 |so i oxy 3- py(di nyl) - 2- met hyl - 3- propy! - 2, 6- di hyRfrtdBgf01430
pyrazol o[ 4, 3-al) pyri m di n-7-one (Exanple 22) (200 ng, 0.42 mmol) and 111'-
hydr oxyet hani m dam de (EP 795 328) (95 1.28 mmol ) were suspended in
toluene (4 nmL) and triethylam ne (86 r’rd 0785 mol ) was added.
Pd(PPh3) 2C12 (15 ng, 0.02 mmol) was added and placed in a pre- heated oil
bath at 95C under 1 atnosphere carbon nonoxide. After 4 h a 15 further
portion of aendummi Mmaiogmhyqplutmgwath*uQV%rdm:kuldré&&tl@neiﬁ% niedigaiBg) 2Cl 2
(15 mg) wer addegggnd s %é%q was continued at 95C for 14 h. The cool ed
reaction mi Lﬂ’%e rBQIc’uPé th ethyl acetate and washed with wat er and

brine, dried mm (ﬁg? ev rat ti

col um chromla-gograp y (gradl en ffiglcsutlf;ggf ﬁﬁ%a 5 ‘lﬁ{ 6?-9 1?@1&% fé}? %

met hanol : d| dlBOr(mTEtHh)ameOO ﬁa?bl) 7@10§(sp3bl¢l,tl¢.ﬂ5 (tH2NYR1.6508, BH), 8.686k3): S =
1.00(t, 1&& '%H) &E_& ,- 2.30 (m 1 H), 2.50 (s, 3H,
3.00 (t, “")491 g1 H)’OfiP : 9.00 (s, 1 H, 9.40 (s, 1 H),
10.70 (s 1 hlf?ly? 2 |l e 43 5-F2-1sobutoxv-5-(1
H1. 2 3. 4- tetrazo - éyﬁdtéﬁlﬁ M%ESQEMy - 3- propyl -

2. 6- d| hydr o- 7H pyr azol o[ 4. 3-di pyrlmdln 7-one b5-[2-isob

ut oxy- 5- cyag- 3- g?éréf I nyl]-2-methyl -3-propyl -2, 6-dihyd ro-7H

pyrazol o[ 4, di n-7-one (Exanple 36) (200 ng, 0.55 nml), 30

tri thyISIlscz-iédetb Qatm h‘érﬁ bl 4 mg, 0.22
mrol ). were heate . € reaction WO

01/ 2711210- - Mdro-?H—DvrazoloM 3 Q]gyrlmldlnw -on
5-[5-(2-Chloroacetyl)-2-isobutoxy-3-pyridinyl]-2-methyl-3-propyl-2,6-
dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one  (Example 30) (100 mg,

0.24 mmol), triethylamine (0.04 miL, 0.29 mmol} and morpholine
(0.023 mL, 0.26 mmol) were stirred in dichloromethane (3 mL) under a
15 nitrogen atmosphere for 16 h. The mixture was poured into ethy! acetate
and washed with saturated sodium bicarbonate solution. The organics
were dried (MgSO,) and concentrated. The product was purified by flash
column chromatography (eluting with 97% dichloromsthane:3% methanol)
to give 80 mg of product as a beige foam.
~. 20 'H NMR (300 MHz, CDCl3): & = 1.00 (t, 3H), 1.15 (d, 6H), 1.80 (m, 2H),
| 2.30 (m, 1H), 2.60 m, 4H), 3.00 (t, 2H), 3.80 (m, 6H), 4.05 (s, 3H), 4.40 (d,
2H), 9.00 (s, 1H), 9.40 (s, 1H), 10.60 (s, 1H).
TLC: R; = 0.3 (97% dichloromethane:3% MeOH)

Pt

25 Example 32
5-{6-[2-{4-Ethyl-1-piperazinyl)acetyi]-2-isobutoxy-3-pyridinyl}-2-methyl-3-
propyl-2 6-dihydro-7 H-pyrazolo{4.3-dlpyrimidin-7-one
The title compound was prepared as for Example 31.

'H NMR (300 MHz, CDCls): § = 1.05 {t, 3H), 1.10 (d, 6H), 1.10 (1, 3H), 1.80

36 (m, 2H), 2.25 (m, 1H), 2.40 (g, 2H), 2.40 -2.70 (m, 8H), 3.00 (t, 2H), 3.75
(s, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 9.00 (s, 1H), 9.35 (s, 1H), 10.60 (s, 1H).
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20 August 2003 PCT/1B00/ 01430 m xture was transferred to a PTFE |ined
seal ed vessel, a further 0.069 nL trinethylsilylazide addedzﬁg]q {003
reaction heated at 80C for a further 5 h. After cooling and er | ng the
filtrate wa¥WQ0I2HEY . with pentane. Further solid precipitat ®CTARIOOHBE was
conbined with the original precipitate and 5 purified by flash col um
chromat ography (eluting with dichloronethane/ methanol/ammonia in a ratio
of 5:1:0.1) to give 144 ng product. 'HIROR-(300 MHz, CD3OD): 6 = 1.00 (t,
3H), 1.10 (d, 6H), 1.80 (m 2H), 2.20 (m 1 H), 3. 10(t 2H), 4.10 (s,
3H), 4.35 (d, 2H), 890(s 1 H, 89 (s, 101 H. LRV (ES): 410.1

(M) . Exanpl 4Ry thamob 1 98 hihoniarm no eth |
-3-eth 1-2 6 ﬁlg &%ﬁdlégl?yﬂeﬁ‘iaﬁéj“ mrﬁlen 7-one The tlt?ie conpound
was nmade by the rret hod of Exanple 1 from Preparation 17. '"H NWVR (300 Mz,
CDCl 3) : S—&%égééﬁﬂ) 1.40 (t, 3H), 1.55 (m 2H), 1.85 (m 2H), 2.30

(s, 3H), 00 (g, 2H), 4.40 (t, 2H), 4.60 (t, 20 2H), 8.40
(s, 1 H, 8. 9§-:§-Buté Ih-3-Byridinh)-3-eMYyE2 (3 Phetho 1( ihydrexanpl es
44a to 44c The OW ng corrpoun_ S were nade by the netho Exanpl e 44 25

fromthe &ppr azoloi rafpvimaidinnf-pfeles. WO 01/ 27112 -- 127 - 20 August

c 2003 PCT/IBO.PAgJﬁFO Ex. R

e compou a“é'\’%é%') by the method of Example 29 using
Example 15.
'H NMR (400 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40 {t, 3H), 1.55 (m, 2H),
1.95 (m, 1H), 3.10 (q, 2H), 3.30 (s, 3H), 3.40 (t, 1H), 3.90 (t, 2H), 4.40 1,
10 2H), 4.65 {t, 2H), 4.90 (d, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).
LRMS (TSP): 430.4 (MH").

Example 34
5-[2-Butoxy-5-{4-morpholinylacetyl)-3-pyridinyi]-3-ethyl-2-(2-methoxyethyl)-
15 2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7-one

Triphenylphosphine (110 mg, 0.42 mmol) in dichloromethane (1 mL) was
added slowly to an ice cooled solution of 5-(2-butoxy-5-glycoloyl-3-
pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-pyrazolo[4,3-d}-
pyrimidin-7-one (Example 33) (150 mg, 0.35 mmol) and carbon
20 tetrabromide (140 mg, 0.42 mmol) in dichloromethane (3 mlL). The
solution was allowed to warm to room temperature. After 2 h further
carbon tetrabromide (25 mg, 0.075 mmol) and triphenylphosphine were
added and stirring continued for 2 h. Concentration and purification of the
product by flash column chromatography (gradient elution with ethyl
25 acetate/pentane (10:90 - 70:30) gave 5-[2-butoxy-5-(2-bromoacetyl)-3-
pyridinyl]-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-pyrazolof4,3-d}-
pyrimidin-7-one which was used without any further purification (slight
contamination with triphenylphosphine oxide).
5-[2-Butoxy-5-(2-bromoacetyl)-3-pyridinyl}-3-ethyi-2-(2-methoxyethyl}-2,6-
30 dihydro-7 H-pyrazolo{4,3-dlpyrimidin-7-one (205 mg, 0.42 mmol) was
dissolved in dichloromethane and the solution cooled to 0°C. Morpholine



44ar 0553(400 MHz, CDCI3): S = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m 2H),
1.90 (m 2H), 2.50 (m 4H), 2.95 (t, 2H), 3.05 (q, 2H), 3.6526%9 Hogad 40
(t, 2H), aé‘%fl&&"l 8.40 (s, 1 H), 9.00 (s, 1 H, 10.70

44b0623( 40 13): b = 1.00 (t, 3H), " 1.40 (t, 3H), PCIABAOL43))

1.55 (m 2H), 1.90 (m 4H), 2.40 (br s, 2H), 2.90 (br s, 2H), 3.10 (q, 2H),
4.30-(m 3H), 4.60 (t, 2H), 8.40 (s, 1 H, 9.00 (s, 1 H, 10.70 (s, 1 H. .
44c612.2(400 Mz, CDCI3): S = 1.00 (tT 123y » 01.40 (t, 3H), 1.50 (s, 9H),

1.55 (m 2H), 1.90 (m 2H), 3.00 (q, 2H), 4.40 (t, 2H), 4.50 (t, 2H), 4.65
(br s, 21-1), 5.20 (m 1 H), 8.40 (s, 1 H, 9.00 (s, 1 H), 10.80 (s, 1 H).
Exanpl e 45 ({Sdapgr atea/mnwl)aapti d:c)ethylam:ne (84 mg, 0.83 mmol) were added and
5(2 Butoxy- -trL |SI| Ieth yr|d|nvII-2f2 dj et o -eth |
3 eth I- Ve abpEs POV 16 Yoo BmPer aive SRS B (13 o
ng,OOlemﬁs%mg é’QBNr %@aoa

& rRLW Q‘é%a?@ﬁﬁté& cf‘("a3ﬂ%y myﬂ' % Y)?gihﬁ te

stirred slurry of 5-( ut oxy-5-10
met hyl am no)washed \wttetuwgterz(twm); Isaturated? HOdmzb(ba[er@iel](t\plpeb nanti n-

acoton i 1 @OTEnfiizd AGH0. AR, cPRBerhestEiec PR J8, desnababeilc o

The m xture umenimegephy(gflfiefsiufiof 209 el sasthtepentanis sdohvoatryt | ne

wi t h dichl oronethane (2 x 100 nL). The organics 20 August 2003 WO 01/27112
--128 acetate : 3% methanoVethyI acetate) gave 70 mg product
'H NMR (300 MHz, CDCl,): 8 = 1.00 {t, 3H), 1.40 (t, 3H), 1.60 (m, 2H),
( 1.95 (m, 2H), 2.60 (m, 4H), 3.05 (q, 2H), 3.25 (s, 3H), 3.75 (m, 6H), 3.90

10 (1, 2H), 4.45 (t, 2H), 4.65 (t, 2H), 9.00 (s, 1H), 9.40 (s, 1H), 10.60 (s, 1H).
LRMS (ES): 499.1 (MH").

Example 35
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-0x0-6,7-dihydro-2 H-pyrazolo[4,3-
15  dlpyrimidin-5-vilnicotinonitrile

Copper(l) cyanide (35 mg, 0.39 mmol) was mixed with the title compound

of Example 1 (130 mg, 0.26 mmol) in A-methylpyrrolidinone (3 mL)'and

the resulting solution was heated for 14 h at 150°C under a nitrogen

atmosphere. The reaction mixture was cooled and partitioned between
( 20 ethyl acetate and water. Concentrated ammonium hydroxide was added

and the organic layer was separated, washed with more ammonia solution

and brine, dried (MgSO,), filtered and evaporated to give a brown solid.

'H NMR (400 MHz, CDClz): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),

1.90 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.65 (t,

25 2H), 8.55 (s, 1H), 9.00 (s, 1H), 10.60 (s, 1H).
LBRMS (TSP): 397.2 (MH?).

Example 36
8-Isobutoxy-5-(2-methyl-7-oxo-3-propvi-6.7-dihydro-2 H-pyrazolo[4,3-d]-
30 pyrimidin-5-ynicotincnitrite

The title compound was prepared by the method of Example 35.




PCT/ 10000/ 01430 were dried (MgSO4) and concentrated to give a yellow solid.

Purification by flash colum chromatography (elution wth 5% @E] %bi{ 95%

dlchloronethane gave t he product as a pale brown oil (290

(300 MHz, B -0.30 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3 CT/BAG/0143, (m
2H) , 1. 90 (m 2H) 2.30 (s, 3H), 2.90 (t 2H), 3.05 (g, 2H), 4. 40 (t, 2H)
4.60 (t, 2H), 8.30 (s, 1 H, 8.80 (s, 10.70 (s, 1 H. LRVS (TSP):
481.3 (MH ). Exanples 45a to 45c io The T owi ng conpounds were made by

t he net hod of Exanple 45: fromthe appropriate i odo conpounds. Ex. RLRVSH
NVR 4520523 MH+(300 MHz, CDCI3): 0.25 (s, 9H), 1.00 (t, 3H), 1.40 (t 3H),
1.50 (m 2H) 'HINRIR (461) mz éD@g%(m 4H)5 (Qéﬁa (1t1oz¢H,)6H$ 030((m 3.70
(m 4H), 4.40 (t, 2M), 0 (s, ;%_I (s (ﬁg& 10 70
(s, 1 H). 45BBHHS, mmasmqwﬁwmamsmm )(@6@@ 1H), §609 (v (1t

3H), 1.40 (t 1.55 (m -0 2H), 1,90 4H), 2.40 (br s,
2H). 2.85 (b?"@kq%;)(gs‘gﬂg (m 2H). 4.§10 (m 3E)|), 4. 60 E[n 2E)|), 8. 35 Esr 1
H. 8.80 (s, LRtts.(TER)786%.0.(MHY) . WO 01/27112 -~ 129 20 August 2003

) .

Example 37 (Preparative example)

2-methyl-7-oxo-3-

rimidin-5-vl)-3-pyridinecarbothioamide
Water (2 drops) was added to a stirred suspension of 6-isobutoxy-5-(2-
10 methyl-7-oxo-3-propyl-6,7-dihydro-2H-pyrazolo[4,3-dlpyrimidin-5-yl)-
nicotinonitrile (Example 36) (150 mg, 0.41 mmol) in (EtO)aP(S)SH
(0.5 mL). The mixture was stirred at room temperature. After 5 h more
(EtO)-P(S)SH (0.5 mL} was added and dichloromethane (6 mL) added to
aid stiming. After 14 h the reaction mixture was diluted with

15 dichloromethane and washed with saturated sodium bicarbonate solution.
After filtration and separation of the phases the organics were washed
again with saturated sodium bicarbonate solution and brine, dried (MgSO.)
and concentrated. The product was purified by flash column
chromatography (gradient elution from 100% dichloromethane to 96%

20 dichloromethane : methanol) to give 80 mg product.
*H NMR (400 MHz, CDCl3): & = 0.90 (&, 3H), 0.95 (d, 6H), 1.70 (m, 2H),
2.10 (m, 1H), 2.80 (t, 2H), 3.90 (s, 3H), 4.20 (d, 2H), 8.60 (br s, 1H), 8.70
(s, 1H), 8.75 (br s, 1H), 9.00 (s, 1H), 10.65 (s, 1H).
LRMS (TSP): 366.9 (MH™).

25



PCT/ | BOO 01430 45c0582.4 - (400 Mz, CDCI3): S = 0.25 (s, 9H), 1.00 MH(t,
3H), 1.40 (t, 3H), 1.40 (s 9H), 1.50 (m 2H), 1.90 (m 2H), @&gggﬁoqgm

4.40 (t, 4.60 (br s, 2H, 5.25 (m 1 H, H)

8.80 (s, 1%"”’1789’80 (s 1 H. Exanple 46 5. 2-Buto -5-eth HCHEABOO/GIA3R

-2.2- dineth lamno eth | -3-eth 1-2 6-

di hydr o- 7H pyr azol of 4. 3-dl pyri m di n-7- (1:}3 5 Pot assium fluoride (72.5 ng,

1.25 mmol) was added to a stirred solTUti®an~

5- (2-but oxy-5-trinmethyl silylethynyl-3-pyri d| nyI )-2-[ 2- (di net hyl am no) - et hyl

]- 3-ethyl-2,6-di hydro-7H pyrazol o[ 4, 3-d] pyrim din 7-one (Exanple 45) (300

ng, 0.625 mrﬁkgmgle 38 N- di net hyl f or mam’'de (10 ni-) and water (2 m-) at

roomtenpera h d ,nto brine io

and extract e2l4 B-(4] ‘ ' 2fORYY o g

(NgSO4) and QWE@F@?@}%&Z&bM@%@J@H%EW‘?%#% rrg) as a pal e bromm oil.
H NVR (300 (t, 34, 1.50 (m 2H),

1.90 (m 2H)8-IvBdoxss- (&I-metrWl-ng))(Q- -mopyl—&?{ums(dm-a‘mpyrasz4@hdj 2H), 4.60

EF\A—l*)lSB%ZDrerggﬁ%ﬂgng ﬁ%’ i} aféﬁ%hmk%écé%ﬁ%gﬂﬁé 1@@@ [EE1§)e rrgtogod

of Exanple 4§ 1§0milﬂc;l) Ehﬁfﬂtﬂé}%aé@@h@p(ee%g Dr3gTRirinl) Svérg! hé‘eﬁamwrdﬂuxv\o
01/ 27112 Ex. 46a 4

for 14 h |n ethanol (5 mL). The reaction mixture was cooled and

concentrated. Purification by flash column chromatography (gradient

( elution from 100% dichloromethane to 3% methanol:dichloromethane)
10 gave 65 mg of product. |

'H NMR (400 MHz, CDCl): § = 1.00 (¢, 3H), 1.10 (d, 6H), 1.85 (m, 2H),

2.30 (m, 1H), 2,55 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 6.90 (s,

1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H).

LRMS (TSP): 438.9 (MH"Y).

15 ,

Example 39 (Preparative example)

N-Hydroxy-6-isobutoxy-5-{2-methyl-7-ox0-3-propyi-6.7-dihydro-2H-

pyrazolof4,3-dipyrimidin-5-yl}-3-pyridinecarboximidamide

Potassium t-butoxide (61 mg, 0.54 mmol) was added to a stirred

;- 20 suspension of hydroxylamine hydrochioride (38 mg, 0.54 mmol) in
2-methyl-1-propanol (5 mL). After 2-3 min 6-isobutoxy-5-(2-methyl-7-oxo-
3-propyl-6,7-dihydro-2 H-pyrazolo[4,3-djpyrimidin-5-yl)nicotinonitrile
(Example 36) (200 mg, 0.54 mmol) was added and the reaction mixture
heated at reflux for 5 h. A further 1 equivalent of potassium t-butoxide and

25  hydroxytamine hydrochloride were added and refluxing continued for 14 h.
The reaction mixture was cooled and concentrated. The residue was
triturated with dichloromethane and filtered, washing the solid with further
dichloromethane. The filtrate was evaporated and purified by flash column
chromatography (elution with ethyl acetate + 2% ammonia) gave 65 mg of

30 the title compound as a white solid.



N o L L LR RS ET RS

R .O 20 August 2003 PCT/I1B00/01430 -- 130 - LRMS (Md)+ 451 521 393.3 H

NVR (400 MHz,

CDCI3): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (2mf”§l@2%&3

(m 2H, 2.50 (m 4H), 2.95 (t, 2H), 3.05 (g, 2H), 3.20
(m 4H), 4.¥OW271) 4.60 (t, 2H), 8.40 (s, 1 H), 8.80 (sPCI/[H)WOli@ 75
(s, 1 H. (400 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.4," (t, 3H), 1.50 (m 2H),
1.90 (m 4H), 2.40 (br s, 2H), 2.90 (br s, 2H), 3.05 (q,

1.50 (s, 9H),
2H), 3.20 (s,

1 H, 4.40 (m 3H), 4.608124--2H), 8.40 (s, 1 H), 8.80 (s,
H, 10.70 (s, 1H). (400 MHz, CDCl13): 8 = 1 00 (t 3H), 1 35 (t 3H),
(s, 9H), 1.55 (m 2H), 1.90 (m 2H), 3.00 (q, 3.20 (s, 1 , 4.35

1
1.50

(s, 119, Torhme tapdyi. chohy 81 gac 2ihosh (Lo, b, 7, 5,5

di meth Iam no2 qph(m, 1@),62.80!(t,219), 3.90 (s, 3H), 4.20 (d, 2H) 5.00 (brs, 2H), 8.40

10

15

20

25

(s, 1H), 8.70 (s, 1H), 9.35 (s, 1H)., 10.70 (s, 1H).
LRMS (TSP): 399.8 MH™).

Example 40 {Preparative exampie)

5-{5-[[(Acetyloxy)imino}(aminoYmethyll-2-isobutoxy-3-pyridinyi}-2-methyl-3-
1-2,6-dihydro-7 H-pyrazolo[4,3- rimidin-7-one

N'-Hydroxy-6-isobutoxy-5-(2-methyi-7-oxo-3-propyl-6,7-dihydro-2H-

pyrazolo[4,3-d]pyrimidin-5-yl)-3-pyridinecarboximidamide (Example 39) (65
mg, 0.16 mmol), N,N-dimethylaminopyridine (24 mg, 0.20 mmol), acetic
acid (9.7 mg, 0.16 mmol) and 1-(3-dimethylaminopropyl)-3-ethyi-
carbodiimide hydrochloride (37.5 mg, 0.20 mmol) were stirred in dioxan (2
mL) for 14 h. The solvent was removed in vacuo and the product purified
by flash column chromatography (eluting with  90%
dichloromethane:methanol) to give the product (58 mg) as a white solid.

'H NMR (300 MHz, CDClg): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.30 (s, 3H), 2.25 (m, 1H), 2.95 (t, 2H), 4.00 (é, 3H), 4.40 (d, 2H), 5.25 (br
s, 2H), 8.60 (s, 1H), 8.75 (s, 1H), 10.70 (s, 1H}).

LRMS (EI): 442.1 (MH").

Example 41

5-[2-Isobutoxy-5-(5-methyl-1,2 4-oxadiazol-3-yl)-3-pyridinyl}-2-methyl-3-
propyl-2.6-dihydro-7 H-pyrazolol4.3-dlpyrimidin-7-one
5-{5-[[(Acetyloxy)imino](amino)methyl]-2-isobutoxy-3-pyridinyl}-2-methyl-3-
propyl-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 40) (55
mg, 0.13 mmol) was heated at 190°C for 3 h. Atfter cooling the oxadiazole
was purified by flash column chromatography (elution with 50:1

dichloromethane:methanoi) to give 21 mg of a yellow solid.



dih dro-7H razolo 4 3- rimdin-7-one 5 1 N Sulfuric acid (1 m-) was added
to a stirred sol ution of 5-(2-butoxy-5-

et hynyl - %%ﬂ ﬂ) 2-[ 2- (di met hyl am no) et hyl ] - 3-et hyl - 2, 6 g%\u%ustz()?og
pyrazol of 4, —5 i mi di n- 7-one (Exanple 46) (280 ny, O0.69 10/p1434cet one
(8 mM-) at roomtenperature. Mercury sulfate (40 ng, 0.14 rrrml) was added
and the m xture heated at reflux for 5155 The i0 reaction m xture was
cooled, diluted with nethanol (10 ni =) filtered and the filtrate washed
wi th further nethanol. The sol vent was evapor ated and WD 01/27112 -- 131 -
20 August 2003 PCTI1B00/ 01430 the residue partitioned between -ethyl
acetate (100HnNMnrqgosaHHtaCﬂcl )sad&urms)l(paﬂaonam(aosmlpao((hﬁ)ozm) The
aqueous was washed with a urt?l 100 of ethyl acetate and the conbi ned

oLganl cs drﬁﬁﬁD(m$&)27@rﬁ Bbﬂg&ﬂﬂa@\tﬂﬁf!) 4FQ5(? /Mﬂh@ 2|f"l')a§l¢9&6‘-’rsﬁrm
chromat ogr a i chl or onet hane/ met hano ave the
pr oduct gs Q%ré?’rﬁj{ gﬁ&u?%bgaw(mo nmg) 1H NMR (300 I\/Hz) %DCI 3): 1.00
(t, 3H), 1.4RMS ( Es;)i),4215w(-m 2H)70 1.90 (m 2H), 2.60 (s, 3H), 2.90 (t,

2H), 3.05 (g, 2H 40 (t (t, 2H), 8.80 (s, 1 H, 9.20 (s, 1
H, 10.68 (s, 1 H. 1o.LRVB (TSP): 427.5 (M4}). Exanples 47a to 47c The

fol |l ow ng C QR ggvere made by, the method of Exanple 47 is fromthe
appropri ate?cg'l'lf@gen'e conmpounds. Ex. RLRVM5 H NVR (MH)} 480469(400 MHz,

CDCl 3) : S =5Y20I30butox¥Hs-(3-methyit 1.2 BbRadidzdlG-yiR3-Aidinyil-2onéthwl-3+) , 2. 50
(m 4H, 2. 69?0&112,glgihvcfr'g-gfﬁgﬁaz%wm.éd I;lgyorimidin—7-one
( 5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7 H-

10  pyrazolo[4,3-dlpyrimidin-7-one (Example 22) (200 mg, 0.42 mmol) and N-
hydroxyethanimidamide (EP 795 328) (95 mg, 1.28 mmol) were
Suspended in toluene (4 mL) and triethylamine (86 mg, 0.85 mmol) was
‘added. Pd(PPha):Cl» (15 mg, 0.02 mmol) was added and placed in a pre-
heated oil bath at 95°C under 1 atmosphere carbon monoxide. After4 h a

15 further portion of acetamidoxime (50 mg), triethylamine (43 mg) and
Pd(PPh3).Cl> (15 mg) were added and stirring was continued at 95°C for
14 h. The cooled reaction mixture was diluted with ethyl acetate and
washed with water and brine, dried (MgSQ,), filtered and evaporated.
Purification by flash column chromatography (gradient elution from

f_” . 20 dichloromethane : 1% methanol:dichloromethane) gave 70 mg product.

TH NMR (300 MHz, CDCls): § = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H);
2.30 (m, 1H), 2.50 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.45 (d, 2H), 9.00 (s,
1H), 9.40 (s, 1H), 10.70 (s, 1H). |
LRMS (TSP): 424.1 (MH").

25 Example 43
5-[2-Isobutoxy-5-(1 H-1 .2.3.4-tetra;gl-s—vi)-3;gyﬂnvl]-2-_met_hyl-3-oropvl-

2,6-dihydro-7 H-pyrazolof4.3-dlpyrimidin-7-one
5-[2-1sobutoxy-5-cyano-3-pyridinyl]-2-methyl-3-propyl-2,6-dihydro-7 H-
pyrazolo[4,3-dlpyrimidin-7-one (Example 36) (200 mg, 0.55 mmoi),
30 trimethylsilylazide (0.062 mL, 0.54 mmotl) and dibutyltin oxide (54 mg, 0.22
mmol) were heated at 80°C in toluene (10 mL) for 14 h. The reaction
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(q, 2H), 3.65 (m 4H), 4.40 (t, 2H), 4.65 (t, 2H), 8.80 (s, 1 H, 9.20 (s,
1 H), 10. 60 (s 1 H) 49*nu440(400 MHz, CDC13): S =1.00 (t, gg@;\%& 3(t
3H), 1.50 ( I—% 90 (m 4H), 2.35 (m 2H), 2.60 (s, 3H

3.10 (q, 2 WOQI 817 d, 2H), 4.40 (m 1 H), 4.45 20 August 206§T0Eﬁ%1,4§07112
PCT/IBOO/01430--132 (t, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H), 10.60 (br s, 1
H). 50%j539.5(300 MHz, CDCI3): 1.00 (t, 3H) 1.40 (t, 3H), 1.45 (s, 9H),
1.50 (m 2H), 1.90 3Hj::I1111:1 H2 650260, ), . (m 4H), 2.40 (m 2 2.90
(m 2H), 3.10 (g, 2H), 4.30 (br s, 3H), 4.65 (m 2H), 8.80 (s, 1 H, 9.20
(s, 1 H, 10.60 (s, 1 H). 50a**411.6(300 MHz, CDCI3): S = 1.00 (t, 3H),

1.31.. (t, 3Fhmxt&re5wa§ rfrar%tarredt&a HTWE Rhibd s2aféll (sssekd fume:rm .089 rak) ,
3.90 (t, 2H), 4.55 (t, 0 (t, 2H), 5.40 (m 1 8.
tnmethyls:lylamde added and the reaction heated at 80°C for a furlher 5h.
After cooling and filtering the filrate was diluted with pentane. Further
solid precipitated and this was combined with the original precipitate and
5 purfied by flash column chromatography  (eluting with
dichloromethane/methanol/ammonia in a rafio of 5:1:0.1) to give
144 mg product.
H NMR (300 MHz, CD;;OD) 3 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.20 (m, TH), 3.10 (i, 2H) 4.10 (s, 3H), 4.35 (d, 2H), 8.90 (s, 1H), 885 (s, |
10 1H). '
LRMS (ES): 410.1 (MH").

Example 44

5-(2-Butoxy-5-iodo-3-
15  dihvdro-7 H-pyrazolo[4.3-dlpyrimidin-7-one

The titte compound was made by the method of Example 1 from

-3-ethvi-2.6-

Preparation 17.

'H NMR (300 MHz, CDCls): § = 0.95 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),

1.85 (m, 2H), 2.30 (s, 3H), 2.80 (t, 2H), 3.00 (g, 2H), 4.40 (i, 2H), 4.60 (t,
20 2H), 8.40 (s, 1H), 8.95 (s, 1H), 10.70 (s, 1H)

LRMS (TSP): 511.3 (MH").

Examples 44a to 44c
The following compounds were made by the method of Example 44

25 from the appropriate pyrazolocarboxamides.



(s, 1 H, 9.20 (s, 1 H, 10.65 (br s, 1 H. *The acid nedi ated hydrol ysis
of the acetylene to the acetyl (as in Exanple 47) resulted ip 55\%
formation Q{) oth the titl e conpounds of Exanple 49 and Exanp ft\ 6%qmough
hydrol ysi s Y6F "V#d13 ent butyl carbamate functionality under ﬂ’ﬁé‘@@%&t‘?ﬂon
conditions. 5 ** The acid nedi ated hydrolysis of the acetylene to the
acetyl (as in Exanple 47) was left for _an extended period of time to
facilitate conplete hydrolysis of the 1123rt-butyl carbamate functionality
under the reaction conditions. 10 Exanple 51°5- 5-Ace |-2-buto -3- ridin |
-3-eth I-2- 1-nmeth |-4- i eridinl -2 6-

di hydro- 7H p)E,@qu o[ 4, & al(py rlmmgﬁ- " TANNMR
5- (5- Acet yl}- 2- butjoxy- 3- pyri d| nyI) hyl - 2- (4- pi peridinyl)-2,6-dih
15 pyrazol d[ 4, 3-d] pyri m di n- 1 o(MHrExrrple 49) (100 g, O.

ydr o- 7H
hNas

di ssol ved i{p—gieHor-erethane 3035 m. of a
37-41% sol ut i was adgedo After9530

tri acet oxyhor ohydri 08 ng, 0.51 m

01/27112 --1133- 20" August 2003 PCTIJO ' Furt her

formal dehyde (0.Q1 nL of 37-41% sol ut il @), 2&801(mde)n2195 etpel-t)xsmﬁ" phydri de

ﬁ

(108 ng, 0.}51 mml) were adde¢d and sfirri nued.fo 4.5 h.
Starting eriall still remaijned so f RE‘SJ %tﬁ[grﬁ )de‘{f‘éé }ft Df
37-41% sol ution) tand sodium % triacet ¢xyy: gq)r(ph J gad 1831pD, 9Bd sl )

wer e added fand stiirring conginued fof " I8 h. The’reaction| m xture
was diluted with{ dichlorone hane wasg Hét), W\D-t’ﬂ@ (§odIHDLm b| car bonat e spl ution

then(bi__jrl ne, &b g4 {%Sﬁi afd Cé‘;é"é’,C"‘ “(400" MHz CDél;m ot 06 h ol umm
| /O /T\ 1.40 (t, 3H), 1.50 (s, OH), 1.55 (m,
2H), 1.90 (m, 4H), 2.40 (br s, 2H),
2.90 (br s, 2H), 3.10 (g, 2H), 4.30(m,
3H), 4.60 (t, 2H), 8.40 (s, 1H), 9.00
(s, 1H), 10.70 (s, 1H). .
44c j\ 612.2 | (400 MHz, CDCl3): 8 = 1.00 (t, 3H),
Pa 1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m,
' 2H), 1.90 (m, 2H), 3.00 (q, 2H), 4.40
(t, 2H), 4.50 (t, 2H), 4.65 (br s, 2H),
5.20 (m, 1H), 8.40 (s, 1H), 9.00 (s,
€ 1H), 10.80 (s, 1H).

A

Example 45 {Preparative example)
5-(2-Butoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-[2-(dimethylamino)-ethyl}-
3-ethyl-2.6-dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

s  Pd(PPhs).Cl> (11.2 mg, 0.016 mmol) and cuprous iodide (3 mg, 0.016
mmol} were added to a stirred slurry of 5-(2-butoxy-5-iodo-3-pyridinyl)-2-
[2-(dimethylamino)ethyl]-3-ethyl-2,6-dihydro-7 H-pyrazolo[4,3-d}-pyrimidin-
7-one (Example 44) (330 mg, 0.647 mmol} in triethylamine

(8 mL) and acetonitrile (2 mL) at room temperature under a nitrogen
10 atmosphere. The mixture was heated at 60°C for 3 h, cooled and
extracted from brine with dichloromethane (2 X 100 mL). The organics



chromat ography (elution wth 94:6:0.6 dichl oromet hane/ net hanol/0.88 1o

ammoni a) gave the product (41 ng) as a white solid. '"H NWR (?Qg\u%mo
cbCl3): S=1.00 (t, 3H, 1.40 (t, 3H, 1.55 (m 2H), 1.90 , 215
(t, 2H), 2.300¢371BH), 2.55 (m 2H), 2.65 (s, 3H), 3.00 (m PCEHIBMOIA® (m
1 H, 4.65 (t, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H, 10.50 (s, 1 H. LRWw

(TSP): 453.4 (MHO ). 15 Exanple 51 a 5- 5-Ace I-2-buto -3- ridin! -3-eth
| -2- 1-neth | -3-azetidint -2 6- di hyde-d28H-pyrazol o[ 4, 3-d1lpvri m di n-7-one
- The title conmpound was rrade by the nethod of Exanple 51 using 20 Exarrpl e
- 50a as starting material. "H NVR (400 MHz, CDCI3): S = 1.00 (t, 3H), 1.40

i 501 e S g e b, P (-
' st i, st i Xmaoi 8011
I’Ihdl n- 3I | -2d %Bmomeﬂl@%gaverfbeﬂrpéﬁ@ﬂﬁ %gglq BWQT?'&% ggﬁm xture of
6 530 6 oty W R, Eod MEZ GHERIS 57 8300, T .00 J8r), fad 16 A, (2 26
2172 h, then ¢ @A; 2ﬁ)161 984461, i281), 9.130 smﬁamtﬂﬂ)m(q,bﬂﬂ)amo (t,

dlchloronethane and h{ rochloric acid ulting precipitate

an

filtered, wasBHY 4BOHL. 2)eB-3heG, dH & (§t e 1(&39?%rﬁ'z)d The filtrate was
separ at ed, an ni washed with hydrochl oric acid 10 (2N),
sat ur at ed aqug'gﬁigé‘g%ﬁm"' ﬂb@@g ate solution, brine, then dried (MSOH)
and evaporated under reduced pressure. The residue was

Examples 45a to 45¢ C
10 The following compounds were made by the method of Example 45:

|\ N
HN =N f
N

'

e

N
from the appropriate iodo compounds.
Ex. R LRMS | 'HNMR
45a I/\o 523 MH" | (300 MHz, CDCls): 8 = 0.25 (s, H), 1.00
./\/"\) (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 1.90 (™

oH), 2.50 (m, 4H), 2.95 (t, 2H), 3.05 (q,
oH), 3.70 (m, 4H), 4.40 {t, 2H), 4.60 (t,
oH), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s,
i TH). '

45b .,JOL 615 -MNa" | (400 MHz, CDCls): 8 = 0.25 (s, 9H), 1.00
/O /T\ (t, 3H), 1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m,
’ 2H), 1,90 (m, 4H), 2.40 (br s, 2H), 2.85 (br
s, 2H), 3.10 (m, 2H), 4.40 (m, 3H), 4.60 (t,
oH), 8.35 (s, 1H), 8.80 (s, 1H), 10.70 (s,
1H).




triturated with diethyl ether, and the resulting solid filtered and dried.
The |soI ated solids were conbl ned to pI’OVI de the title corrpgy gglfe;@z@ g,
9% %?fﬁpﬁw dé-DVsO): S = 1.35 (t, 3H), 4.10 (s 2
158 H. 8.70 (d, 1 H), 919(d,1H), 1192(3 ‘i“’qlb‘i"“LRlvs
317 (MH)'" Found: C, 49.36; H, 3.82; N, 26.57. C13H1I2N6O4 requires C, 49.18;
H 3.77; N, 26.53% 20 Exanple 53 3- Brgﬁ) 5- (2- et hoxy-5;
nitropv(din-3-yl)-2-nethyl-2.6-di hydr - “pyrazol ol . 4. 3-di pyri mdin-7-one
A mxture of the title conmpound of Exanple 52 (6.9 g, 21.8 mol ), brom ne
(1.35 nm, 26.2 mmol ), and sodium acetate (2.7 g, 32.7 mml) in 25 acetic
acid (100 - )450@s| heat edgundey mgPl4ix flooh MIHAZ COCR ng)wegg'sqscm{) 1.00
Addi ti onal brom ne (0 S,ML 6 8 mmuol ) s added and the reaction stirre
at room tenperat urg er M h. Mite3HRaL40 dh 3y A (sa8H), 1.50 (m,
concentrated under reduce sure and t e | e h
resi due vvaswpart I t] oned betweeh dichl or {TQB &B%‘ebcﬂgg&t %lélil:3g'4o @
resulting pfecipithte filtered| off, wash Vi4.50 ¢ tczﬂgomm(ﬂres)eam\(v&m {m,
then diethyl ethef and dried.} 20 August 2003 WO 01/
PCT/ . [ BOO 01430 Thg filtrate whs separ at ), dhd0t (e 16DgSHC ($:a1/|é} R8RS
W th aqueou$ satufated sodi un bicarbon olution, and brine, then drie
(MgS™) and| evapof at ed under feduced p?fess ire to qi ve a yellow solid. Th
i solated solids were conbi ned, suspended In ethyl acetate, and stirred for
5 30 mnutes. The resulting precipitate was filtered off, and dried to
af f ord the Example 4Bound (7. 66 9 89% . 'H NWR (400 MHz, d6-DMBO): S =
1. 356 861 H,

|~

5

} =

1%

diﬁ dro-7 H-pyrazolol4.3-dlpyrimidin-7-one .
5 Potassium fluoride (72.5 mg, 1.25 mmol} was added to a stirred solution of

5-(2-butoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-[2-(dimethyiamino)-ethyl]-

3-ethyl-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 45) (300

mg, 0.625 mmol) in N,N-dimethylformamide (10 mL) and water (2 mL) at

room temperature. After 2 h the reaction mixture was poured into brine
10 and extracted with ethyl acetate (2 x 100 mL) The organics were dried

(MgSQ,) and concentrated to give the product (285 mg) as a pale brown

oil.

'H NMR (300 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),

{ 1.80 (m, 2H), 2.30 (s, 6H), 2.90 (t, 2H), 3.00 (q, 2H), 4.40 (t, 2H), 4.60 (i,

15 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H).

LRMS (ES): 409 (MH™").

Examples 46a to 46¢ -
The following compounds were made by the method of Example 46

from the appropriate trimethylsilyl compounds.-



AR A S o, YT S M A IR e e N S T

LRVS 394.6 (MH)+ io Found: C, 39.51: H, 2.80; N, 21.27. Cl3H11Br N6O4
requires C, 39.63; H 2.73; N, 21.36% Exanple 54 3-Brono-5
5-amino-2-etho - ridin-3- | =2-meth |-2 6-dih dro-7H 1s razg?éu%usggoos
rinidin-7- oM@ 3R umtrichloride (20.93 g, 140 nL of a 159PSEIBAYYAE n
hydrochl oric acid) was added to a sol ution of

3-brono-5- (2- et hoxy-5-nitropyridin- 3- yli

met hyl - 2, 6- di hydr o- 7H pyrazol o 4, 3-d] py 3%“d| n-7-one (Exanple 53) (7.66 g,
19.4 mml) in acetic acid (100 nL). After 2 h the acetic acid was 20
evapor at ed and azeotroped wi th toluene. The residue was partitioned

bet ween sodifu arbommage sol uf 1o g d P @Ret hane and the titanium
salts filtere?){)o aid separatlm of the aqpeous and organi ¢ phases. The
aqueous | aydr wasisaturated with so@iyh chfori de and re-extracted wth

di ch Rane The or u.llu COTICETt e ]
o o010 T [t dBat fon wthoorDy! | acetiis gaf 08 WTH CRE: G ddaR L orly B |°
(400 MHz, CiCl 3): |S = 1. go/\*‘é? BH) , 3. 80 ( LE’ ?H)le'%o (fh %H 9, 9@@1 2Hg 2480

(q, 2H), 7.45 (s, |2 A80 (s] 1 H), 11.
366.8 (MH).| 30 Exanpl e 55 20 Afigust 2003 /\@noaﬁx?a.ss (PCZIH) mo&dgazbl)rﬂﬂﬂa

- 3-Bronp-5-| 2-etho -5-i0do-3- fidint -2- L h 047,
pyrazol o[ 4, 3-dl pyfli mi di n-7-one £uty| 'nitr|1 2%80? ?‘%{)nﬁbﬁ(tmé d‘(?ed

dropwi se toja stiffred suspensi¢n of the tlk 9 [ d1p[) &80, a4H410.780
ng, 0.55 nmmgl) in| 5 diiodonethgne (2 nmL) &t roomterrperature After 1 h
the reactiorl was Wwarnmed for 2 hlat 40-50C. |helH) xt ure was cool ed and

ified dirfectly 4
purified directiy o 521 | (400 MHz, CDCla): 8 = 1.00 (t, 3H), 1.47

O %"\ (t, 3H), 1.50 (m, 2H), 1.50 (s, 9H), 1.90
' (m, 4H), 2.40 (br s, 2H), 2.90 (br s, 2H),
3.05 (g, 2H), 3.20 (s, 1H), 4.40 (m, 3H),
4.60 (t, 2H), 8.40 (s, 1H), 8.80 (s, 1H),
10.70 (s, 1H).

46c j\ 393.3 | (400 MHz, CDCly): 8 = 1.00 (t, 3H), 1.35
/D“ ? (t, 3H), 1.50 (s, 9H), 1.55 (m, 2H), 1.90
' (m, 2H), 3.00 (g, 2H), 3.20 (s, 1H), 4.35
{t, 2H), 4.60 (t, 2H), 4.65 (br s, 2H),
5.20 (m, 1H), 8.40 (s, 1H), 8.80 (s, 1H),
10.80 (s, 1H). ¢

Example 47
5-(5-Aceg¢l-2-butoxv-3-nvridinvl1—2:[2—(dimethylamino)ethvl]—S-ethvl-2.6—
dihydro-7 H-pyrazolof4,3-dipyrimidin-7-one

s 1 N Sulfuric acid (1 mL) was added to a stirred solution of 5-(2-butoxy-5-
ethynyl-s-pyridinyl)—2-[2—(dimethy!amino)ethyl]-s-ethyl-z,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (Example 46) (280 mg, 0.69 mmol) in
acetone (8 mL) at room temperature. Mercury sulfate (40 mg,
0.14 mmol) was added and the mixture heated at reflux for 5 h. The

10 reaction mixture was cooled, difuted with methanot (10 mL) , filtered and
ihe filtrate washed with further methanol. The solvent was evaporated and



by flash col um chromat ography (gradient elution fromdichl oronethane to
98% di chl or onet hane/ 5% net hanol ) to give the product as a breg 51% bdhs (60

ng, 23%. (400 MHz, CDCI3): S =1.50 (t, 3H), 4.15 4. 60
(qr 2H) . é’p%“fﬁw 000 (s, 1 H . 10.90 (s, 1 H LRVECEIBIOMNS o
(M+). Exanple 56 (Prepar ative exanple) 15 3-Bronp-5-{2-ethox3
S-trimethylsilyiethynyl-3-pyridinvl)- 2-1§tit hyl - 2. 6-

di hydro- 7H-pvrazotol 4, 3-dl pyrim din-7-one The title conpound was nade by
the nethod of Exanple 14 using the title corrpound of Exarrpl e 55. 1H NWR
(300 Mz, CDCI3): S = 0.25 (s, 9H), 1.55 (t, Lﬁ 20, 4. 65
(q, 2H), 8. dibe( Eesidueparittioed @etvyeﬂ) ethyl gsefeée (iOpi)m Fmi tedi46. 3

A atn 1 5" Siym G5 AAAReS ColiBh (B0 L, T agasdt #Wéﬁe“@éﬂq‘e"“?.%le

conpound Wasmméﬁbm mtlmfrmhjncabeﬁtelfamhmeacdﬁbmmgrgdmstdiltieda(MgSszund of
Exanpl e '56. 'H NVR (400 MHz, 4.10

(s, 3H), 4. a% cgncenjyated. 3gupgca by?lq%@l?élgn-ﬁyh?%a@gr%@“f igjbxll °"|P__DRiVB
(5537 A8 AR g hCohe) ke ekl o8 i 20
dro-7H coloured solid (140 mg)
H NMR (300 MHz, CDCla): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),
1.90 (m, 2H), 2.60 (s, 3H), 2.90 (1, 2H), 3.05 (q, 2H), 4.40 (1, 2H), 4.70 (t,
O 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).
" 10 LRMS (TSP): 427.5 (MH").

' Examples 47a to 47¢

The following compounds were made by the method of Example 47

15 from the appropriate acetylene compounds.

Ex. R LRMS | 'HNMR
. . (MH)*
48 |/\o 469 - | (400 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40
'/\/N\/’ (t, 3H), 1.50 (m, 2H), 1.90 (m, 2H), 2.50

(m, 4H), 2.65 (s, 3H), 2.95 (t, 2H), 3.10
(q, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 4.65
(t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60
(s, 1TH). '

49* " 440 | (400 MHz, CDClg): & = 1.00 (t, 3H), 1.40

/O (t, 3H), 1.50 (m, 4H), 1.90 (m, 4H), 2.35
) (m, 2H), 2.60 (s, 3H), 2.80 (t, 2H), 3.10
(9, 2H), 3.30 (d, 2H), 4.40 (m, 1H), 4.45




pyrazol of 4. 3-di pyri m di n-7-one A m xture of

3- brono- 5- ( 2- et hoxy-5-et hynyl - 3-pyri di nyl) - 2- net hyl - 2, 6- 20 Augyst 2003
di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (Exanple 57) (750 ngy, ) % nmol ),
IN H2SO4 (2Wa 9123 HgSO4 (50 ng, 0.17 nmol) in acetone (25 RCTIBOREI430
stirred at reflux for 10 h then at roomtenperature for 14 h. Further
H2SO4 (5 nL of 1 N) was added and refluxing was continued for a further 4
h. The mi xture was cool ed and t he sol vehB2evaporated and the residue
partitioned between dichloronmethane and water. After basifying io with
solid sodi um bi carbonate a white preC| pitate formed which was filtered off

bef ore sepamatimg-the phrases. —T{ie O gdlll C \Y ( )]
concentrated and conbined with the solid pt} QVE WEOU(IEI '?fez' e%lgteggg?-l\-/{)e 1’[9180
title conpoynd as & poorly sol uble soI i d. (bﬂ‘d\/ﬁl-{)400 M—Iz d6- DVSO) : S =
1.30 (t, 3 2 60H{s3H) 410 (s t5 4 40 (g 8.40 (o

8.90 (s, 1 #),542. 60 (br s.j1 H. ‘Vﬁ%5(%53130t3u&izz‘qhn;h) SWbQQL(tzfi&lm ab7
138 - 20 Audust 2003 B0/ §1430 ' Ex 5. t
din 1 -3 16 d mathlla; ol-al ridin 120 trréﬁ 4%%‘ Eﬁﬁ &P&’z@%bﬁézﬁ?% 4

3- nmidi n-7{one Po{aSsium cdr|bonate (35 ny| (@, Zﬁ-l)m@hb $m 2H) 265 (s, 3H)

6- (di net hyi am no) pyri di n- 3-yl b boronic agid di hydrochlorid ma g
mol ) and 5{(5-acefyl - 2- et hoxy- 2.90 (m, 2H), 3.10 (q, 2H) 43 (br s,

3- pyridi nyl }- 3- br ofro- 2- net hyl - 2] 6- di hydro-} [ rq
one (Exanple¢ 58) ($0 ngy, 0.13 myol) were spsp h%god"‘rpf%?)g?génq%tﬁ'%zﬂ)ﬁ

of a 4:1 mj) and the reaction pxture was|1H)et6.60 (sn1ld).pr e- heat ed oiI
bat h (120C) fob.5—in.  The.-m xtdire was—cooled—and Prl/ DDhQ\/I {1/I et

0.012 nmol ) | W& adgled. Theym'xt ir e dbbEr eh L 3001MHz, GBClY & o100 ¢, 3HWb1r 3
ru(rens)e (1 m 8 0i2 oni) ks (6o g b o, 2
(s, 3H), 3.00 (g, 2H), 3.90 (t, 2H), 4.55
(t, 2H), 4.70 (t, 2H), 5.40 (m, 1H), 8.80
(s, 1H), 9.20 (s, 1H), 10.65 (br s, 1H).

- *The acid mediated hydrolysis of the acetylene io the acetyl (as in
Example 47) resulted in the formation of both the title compounds of
Example 49 and Example 50 through hydrolysis of the fert-butyicarbamate
functionality under the reaction conditions.

** The acid mediated hydrolysis of the acetylene to the acetyl (as in
Example 47) was left for an extended period of time to facilitate complete
hydrolysis of the tertbutylcarbamate functionality under the reaction
conditions.

10
Example 51
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-methyi-4-piperidinyl}-2.6-
dihydro-7 H-pyrazolo{4,3-djpyrimidin-7-one
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(4-piperidinyl)-2,6-dihydro-7 H-

15 pyrazolo[4,3-dlpyrimidin-7-one (Example 49) (100 mg, 0.23 mmol) was

dissolved in dichloromethane (10 mL) and formaldehyde (27 mg,
0.01 mL of a 37-41% solution) was added. After 30 min stirring sodium
triacetoxyborohydride (108 mg, 0.51 mmol) was added and stirring



was continued for 14 h. The cooled reaction m xture was concentrated and
the residue partitioned between dichloronethane and water anéoAE?ngtédo%fed

t hrough a %@gl&gugel ite(r). The organic | ayer was washed w sat ur at ed
sodi um bi car bonate“and brine, dried (MySO4), filtered and é’\?érﬂg UEH  The
yel |l ow residual solid was purified by flash columm chronat ography
(gradient elution-fromdichloronethane/ % ammonia to 99%

di chl or onet hane/ net hanoV0. 5% anmoni a) "to - gi ve 20 30 ng of the title
conpound. Further purification by trituration with ether and
recrystallisation fromisopropyl alcohol to give 18 ng of pure product. 'H
NMR (400 MHzcodidiie®) forsli4 hl. Farther faaldehwie (G013hL, of3B32d 106 solutbon) 4. 20

Py 6 20 (SntSadimitgecianyboroyrias T a4 midl wespatted dhd 5711

-- 139 - 20 eﬁw@tc&%‘ﬁxedpﬁWd m&u%oh%m@ atateriaPstilTrérfaited §6XY
3--pyr|d|nyI% - et hyl - 3- ropyl - 2. 6-di hydro-7
pyr azol oF4. 3tuthearr |fﬂ1‘fﬁaﬁ9hy@$ﬁe (@S1asmluraft %ﬂb% deolytion)s gnd 0 sediumd| ) was

(12°g, 35 mplceRtvpBidtitRe’ (0B it ) O 5, SRBTT RS ddi ArRE g "5

and then cootemtifuezhdds @n furiivsl Net hgorfhel veaction @tikiare . was edifuted enith Was
removed in va_cuo and the resulti n@lt hi ck m xture dissol ved | n wat er and

neutral i sed digh !94051@“'@’!? owRshed with ogiyre Bisatbonaie s&!ﬂi&ﬁh $hep OriBg; ¢ act ed
wi th dichl orangg (%ﬁdbméﬁmé'ﬂ%té{ie or Ic‘éﬁ dfi, ) and

concentrated | on ogr phy (et hyl acetate
as e ~ant ) gehmmaiograg)hyf (éhmonedvm'r @H1610, &ndlmMOWtrlaheitrmthamglom erial .
"H (30

(+ "oy 16 sanpria) 0aYg teprsiuet (4hing) Ak athie sobdy 7 80 (s, 1) 8,20
'H NMR (400 MHz, CDCl3): & = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),
1.90 (m, 4H), 2.15 (t, 2H), 2.35 (s, 3H), 2.55 (m, 2H), 2.65 (s, 3H), 3.00 (m,
4H), 4.20 {(m, 1H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.50 (s, 1H).
LRMS (TSP): 453.4 (MH").
15
Example 51a
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-{1-methyl-3-azetidinyl}-2,6-
dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one
The title compound was made by the method of Example 51 using

(-- 20 Example 50a as starting material.

- '"H NMR (400 MHz, CDCL): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),
1.95 (m, 2H), 2.50 (s, 3H), 2.60 (s, 3H), 3.00 (g, 2H), 3.80 (t, 2H), 3.90 (t,
2H), 4.65 (t, 2H), 5.10 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.65 (s, 1H).
LRMS (TSP): 425.6 (MH").

25



15 (s, 1H), 11.15 (s, 1H). Exanple 61 N- 6-Etho -5- 2-nmeth |-7-0x0-3- ro
1-6x7-di h oli3ydm din:E yl)-3-pyridinyllnmethanesul fonam de nob auqus 003

nmet hanesul f ' 3(51220 Met hanesul fonyl chloride (0.056 nL, 7. % f

added to a St sol ution of PCT"IB“‘” 1430°

5- (5-am no- 2- et hoxy- 3- pyri di nyl ) - 2-net hyl - 3- propyl - 2, 6- di hydr o-

7H pyrazol o[ 4, 3-dj pyri m di n-7-one (Exa 5% 60) (158 ng, 0.48 mmol) in
pyridine (3 nL) at roomtenperature faor “h. The m xture was partitioned
bet ween 3% sodi um bi carbonate sol ution and ethyl 25 acetate. The organic

| ayer was washed with 0.5 N hydrochloric acid and water, dried (MJSQX) and
evapor at ed t Example®cd g of a yel |l ow sol i d. Tr| turation with

di chi or onet ha tr A . "H NWR
(300 MHz, d6-DidsEihos aipyridin-3l-2-methyl-g - Ryrazolotde" 30 2. 90
(t, 2H, 3.0 imilih-7-8, 0 (s, 3H) 4.40 (q, 2H) '7.95 (s, 1 H, 8.15 (s,

1 H, 9.65 ( .60 (s, 1 H). 20 August 2003 WO 01/27112 -- 140 -

LRVB (TSP): mm:mqraan}f theRdIE ERnpounds ©f Prapaiationd 28 3.86 g,527.3-mmoal)

| - 7- 3- | ' 4. .3- .- 5
pyr i o di n35. fﬁ’)d gﬁv‘ﬁ i &ylﬁ]?%% &h@?ﬁoé@ﬂhxb%apﬁma%@"( Be) wes heated o)
i n di chl or omgirftRipqefldx b9 2R, HePAESSled VTtHE R2ERIDh MbeE Was ([farfforidd 2. 75

mrol ) under a nitrogen at mosphere and 1 drop of NIN-dinethyl fornan de was
added. After between| dishloromethaneraunddhydrochlotio agi@ (2Nopand thei resuliing

di chl oroneth Whi O, t d
5- ( 5- ani no- 21@?3@@9{%%@9&% iwéﬁ%%lzwﬁﬁ V\@Pr 58d chbﬁw'f %ltﬁ& YRR AREd The
3- propyl - 2, 6-filirémednas sepabdted carnd ﬂneso@laﬁmageudwasﬁe@mth(rﬁymouhlenﬁemuc( 150
ng, 0.46 m‘ml& di chl or onet hane (5 mL) and triethyl ani
N), saturated aqueous sod:um bicarbonate solutlon brine, then dned
(MgSQO,) and evaporated under reduced pressure. The residue was
triturated with diethy! ether, and the resulting sofid filtered and dried. The
isolated solids were combined to provide the title compound (6.9 g, 79%).
'H NMR (400 MHz, dg-DMSO): § = 1.35 (t, 3H), 4.10 (s, 3H), 4.54 (q, 2H),
15 8.39 (s, 1H), 8.70 (d, 1H), 9.19 (d, 1H), 11.92 (s, 1H).
LRMS 317 (MH)*
Found: C, 49.36; H, 3.82; N, 26.57. C13H12NsQ4 requires C, 49.18; H, 3.77;
N, 26.53%.

20 Example 53
3-Bromo-5-(2-ethoxy-5-nitropyridin-3-yl)-2-methyl-2 6-dihydro-7H- -
pyrazolo{4,3-aipyrimidin-7-one
A mixture of the title compound of Example 52 (6.9 g, 21.8 mmol),
bromine (1.35 mL, 26.2 mmol), and sodium acetate (2.7 g, 32.7 mmol) in
25  acetic acid (100 mL) was heated under reflux for 7 h, then aflowed to cool.
Additional bromine (0.35 mL, 6.8 mmol) was added and the reaction
stirred at room temperature for a further 18 h. The reaction mixture was

concentrated under reduced pressure and azeotroped with toluene. The
residue was partitioned between dichioromethane and water and the

30 resulting precipitate filtered off, washed with dichloromethane, water, then
diethyl ether and dried.



(0.16 nL, 1.15 mol ) and the reaction m xture was stirred for 2 h. The

m xture was poured into saturated sodi um bicarbonate sol utioBgapg,

extracted \c/]%bg’ et h%/I acetate (twice). The conbi ned organics Were r| eg
(MySO4) an Kélitrated to give a beige seni-solid. Flash d§ITaeR0/01430
chromat ography (gradi ent elution from 5% net hanol : di chl oronet hane to 10%
nmet hanol : di chl or onmet hane) gave 35 ng of the product as a beige solid. 20 1
H NMR (300 MHz, CDCI3): S = 0.95 (t, 3H354. 45 (t, 3H), 1.80 (m 2H), 2.90
(t, 2H), 4.00 (s, 3H), 4.60 (q, 2H), 7.40 (m 1 H, 825 (d, 1 H, 8.65 (m
2H), 9.00 (s, 1 H, 9.20 (s, 1 H, 10.00 (s, 1 H, 10.90 (s, 1 H. TLC (10%

met hanol : di Cfrhermffatéﬂ%%)sepd?éted %rﬁ?tﬁé&éﬁtﬂ@'lﬁy@wﬁsﬁ@d%ﬂpm&sodo 3
pyri di nyl)-3-ethyl - 7- oxo- 6, 7- di hvdr o- 2H pyT azol o-

f4,3-dipyri nsatuﬂaisdyﬂqclwmdmafbpaate selutien.cand brine.cthentdried MpSahandom

P epar o Sfobdeld e e bfkso P HRRRh B Bt ©

and heat ed t solidd | weref @ontfinéd, @‘dsﬁéndédpm adthgin dc@taiéyrmds sﬁrmrmctlon
m Xture was Sartltloned bet ween et WO 01/27112 -- 141- 20 August 2003

PCTI | BOO/ 01490 mEwkiaes o Thesentltiog m@mapﬁ;wasaﬂm@ ©ofs andydried do ;ﬂin&d ed

whi ch was s t he organi c phase was separated, dried
over NaZSmﬂ-‘%f)ﬁgﬁlppxyﬁg an orrbl ned wi th the above solid, and this then

washed wi th 441NMRA@EDMEZAASDMSOY-S 2l 1 350, SHRM. TO{s,BH) A084 (G, 2H
di chl ororret hane tgqaffo d the ti tlg conpound aspa vx/nFte s)gl id &53 )ng, 1.3

m"rDI) H NVR- (03(§b1bl)nz92as{dDﬂHb)12$6:€s.o M).(t, 3H), 1.3 (t, 3H), 1.6-1.8 (m
+4.25 (t, 2H), 8.25 (s, 1 H), 8.5 (s, 111). LRVB
(Tsp§ 426 (@Méw{sm
10 Found: C, 39.51: H 2.80; N, 21.27. Cy3H1BrNgO4 requires C, 39.63; H,
2.73; N, 21.36%.

Example 54
3-Bromo-5-(5-amino-2-ethoxy-pyridin-3-yl)-2-methyl-2,6-dihydro-7H-
15  pyrazolo[4 3-dfpyrimidin-7-one

Titanium trichloride (20.93 g, 140 mL of a 15% solution in hydrochloric

acid) was added to a solution of 3-bromo-5-(2-ethoxy-5-nitropyridin-3-yt)-2-

methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Example 53) (7.66

g. 19.4 mmol) in acetic acid (100 mL). After 2 h the acetic acid was
{ 20 evaporated and azeotroped with toluene. The residue was partitioned

between sodium bicarbonate solution and dichioromethane and the
titanium salts filtered to aid separation of the aqueous and organic phases.
The aqueous layer was saturated with sodium chioride and re-extracted
with  dichloromethane. The organics were dried (MgSOs) and
25 concentrated to give a solid. Trituration with ethyl acetate gave 3 g of pure
product, . _
'H NMR (400 MHz, CDCl3): 8 = 1.40 (t, 3H), 3.80 (br s, 2H), 4.00 (s, 3H),
4.40 (q, 2H), 7.65 (s, 1H), 8.10 (s, 1H), 11.15 (s, 1H).
LRMS (TSP): 363.8, 366.8 (MH").
30

Example 55



g g,

CRTM AT LA AN TN - 5 e

io Analysis: found C. 42.40; H, 3.69; N, 16.39. Calcd for Cl15H16l NsQ2: C,
42.37; H 3.796; N, 16.47% Exanples 64 and 65 #ert-Bu | 3-etByhyqsst 2003
5-i0d0-2- ro 0 -3- ridin 1 -7-ox0-6 7-dih dro-1 H 15

pyrazol o( 4, s@lfyrizan di n-1 -yl Jacetate and test butyl f3-ethylpCaagto/diaso- 2-
roo-3- ridinl -7-0x0-6 7-dih dro-2H razolo 4 3= rimdin-2- |acetate A
solution of title conpound of Exanple 63 (450 ng, 1.1 mml) in N N

di net hyl formam de (10 nL) was treated wiiBl-cesi um carbonate (345 ng, 20
1.1 mmol) and tent-butyl bronpacetate (156 pL, 1.1 mmol). After stirring at
roomtenperature for 2 h, additional tent butyI brormacetate (50 JAL, 0.3
nmol ) was add L e The reaction
m xture was o - v 1 yl acetate
(4 x 25 nl). MMextracts vvere washed with 25 brine (25
mL), dried over Na2SO4 and concentrated, and the resjdue, urlfled b(y fl ash
col umm chr oneBiyt ANitRie (@82nInag.oRefhme0l) wasadded drapwise, fqoa; stirre

95:5:0. 5 T oo
E he corrpoLn;(;IISSLEDE?}Q&)}l o Ef? M‘% [ﬂ ut Vi OfE g"%‘fﬁﬁ _B%ft?g_gi‘;'gobgés A& Was
propoxy- 35pyrdliﬂ:dmydeth5ne>(a LY -atiropdy terihpe’rameazmmm a-tlliqo;eaommwaa 30.

ol ) v o1weimied Tor 4 1Pt 3ors0iGe, S Tustirs e Bleistabeutliefite o e,

CDC13): 6 = 3.05
(a 23_0 1Izylﬂ£§2h F&&Uhrkéht?:rﬁétgg%hﬁhg @r&?uént @l?%;on }rotn az&ﬁord'rl'i_%t?ah% fo o O
s, 1 H. RI\/EBQ%Sﬁ;:hiBﬂdmeMa@elS% medhandlsto give ecprodact76$ aHbrowrggolid,

12.85. Cal cd (Iecar cz&g%msm C, 46.75; H 4.86; N, 12.98%

10 'H NMR (400 MHz, CDCls): § = 1.50 (t, 3H), 4.15 (s, 3H), 4.60 (g, 2H),
8.40 (s, 1H), 9.00 (s, 1H), 10.90 (s, 1H).
LRMS (TSP): 475.6 (MH").

- Example 56 {Preparative example

15  3-Bromo-5-(2-ethoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-methyi-2,6-

dihydro-7 H-pyrazoto{4.3- rimidin-7-one

The title compound was made by the method of Example 14 using the title

compound of Example 55.

H NMR (300 MHz, CDCls): § = 0.25 (s, 9H), 1.55 (t, 3H), 4.20 (s, 3H),
20 4.65(q, 2H), 8.40 (s, 1H), 8.85 (s, 1H), 10.95 (s, 1H).

LRMS (TSP): 446.3 and 448.5 (MH").

Example 57
3-Bromo-5-(2-ethoxy-5-ethynyl-3-pyridinyl}-2-methyl-2 6-dihydro-7 H-

pyrazolof4 3-dipyrimidin-7-one
25  The title compound was made by the method of Example 15 using the title

compound of Example 56.
'H NMR (400 MHz, CDClg): § = 1.50 (t, 3H), 3.20 (s, 1H), 4.10 (s, 3H),
4.65 (g, 2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.90 (s, 1H).
LRMS (ES): 373 (MH").
30
Example 58 -



The second isomer (the conmpound of Exanple 65) - tent butyl [3-ethyl-5-
(5-1 0do- 2- propoxy- 3-py(di nyl)-7-o0xo0-6, 7-di hydr o- 2H pyr azol 0[?@3@&??“%
pyrlmdln IJacetate was al so crystallised fromdiisopropy ?147
ng, 0.27 nmﬁ ¥ NVR (300 MHz, CDCI3): 8 = 1.05 (t, 3H), RCT/IB00(1439,
12H), 1.95-2. 05 (m 2H), 3.0 (g, 2H), 4.6 (t, 2H), 5.0 (s, 2H), 8.4 (s, 1
H, 89 (s, 1 H, 10.75 (br s, 1 H). 15 LRV5 (TSP) 541 (M), 558
(M\H4+) . Anal ysis: found C, 46. 71 H—-138B3; N, 12.86. Calcd for C21H26N5041
: C, 46.75; H, 4.86; N, 12.98% The i soners were distingui shed by nCe
studies. Exanple 66 20 3-Eth 1-5- 5-iodo-2-12roRoM.-3-p ridin | -7-0x0-6
7-dih dro-1g¥5-age _gibforho-YatR@ta 6-dilydtoThig- title
conmpound of rrp e In trifluoroacetic
acid (0.5 ) roomtenperature overnight. The

taken up. | n bt ﬁpﬁ%@et“’é‘fe 3?"%?5#?‘?5 (2“%?@3?@53%*%?@!’@9@5‘\‘3"?-?-@Qﬁﬁ"- Bhd vas
washed Wit h ity drb@ﬂ-%l‘adol&ﬂ@- nhﬂdlgl-'ﬂ-enéhe(Exetmplecoﬁm)un(‘iso( 6380yi el d) .
1H NVR (400 MHz, F3

, 3H, 1.8-1.9
1y 5. 05,2 o ERED: BupL) and HasOR 0 m. &511 mm!é%m%cgtoére(és(ﬁ] "

(v ooty - ad0tF Rl StiGgs ) reffig fot! %@%Wﬁé@ﬁ%ﬁ?ﬁ% A 0n430°
Exanpl e 67 FLEtHerIHe"Sob{S onlo o2-1N) avas added addrreﬂuﬂngmchGntmlIeddm& 1-

razolo 4 3- 2-_acetic acid
£ funﬁﬂe r}‘ The m%x'ture was cooled and the solvent evaporated and the

E: residue partitioned between dichloromethane and water. After basifying
" 10 with solid sodium bicarbonate a white precipitate formed which was filtered
off before separating the phases. The organic layer was dried (MgSQa),
concentrated and combined with the solid previously filtered to give the
title compound as a poorly soluble solid.
TH NMR (400 MHz, ds-DMSO): § = 1.30 (t, 3H), 2.60 (s, 3H), 4.10 (s, 3H),
15 4.40(q, 2H), 8.40 (s, 1H), 8.90 (s, 1H), 12.00 (br s, 1H).
LBRMS (TSP): 393.7 (MH*).



5 The title conpound was prepared in 65%vyield fromtent butyl

[ 3-et hyl - 5- (5 |odo 2- propoxy- 3-py(dinyl)-7-o0xo0-6, 7-di hydr o- 24 ugust 2003
pyrazol o[ 4, 3 yrimdin-2-yl]acetate (the corrpound of Exanp fc\e ggj usi ng
t he net hod (WO 'gﬁ%)l e 66 to yield a while solid. 'H NWR 406"1@]@0001“3‘]
F30002D): -8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m 10 2H), 3.05 (q,
2H), 4.5 (t, 2H), 5.4 (s, 2H), 8.5 (s, 1 , 8.85 (s, 1 H. LRV (ES -
positive ion) 484 (MH), 506 (MNa+). (ES 38mwgative ion) 438 (M CO2H), 482
(MH. W 01/27112 -- 144 - 20 August 2003 PCT/1B00/ 01430 Exanple 68 5-
5-Ace |-2- ro o -3- ridin | -3-eth I-7-oxo-fi 7-dih dro-1 H

pvrazol of 4, 3- ghkgiiplasdi N- 1- vl l acetic acid The product of Exanple 64 (100
ng, 0.19 nmol ) Was l ar ssol ved in 5 acetonltrlle](S m_) at _30C_and

inyR-3daz(dimefiylaminalnd-p adipy gL 3.5 ITQ)

triethylam ne LD r (51 L, 0.39 mmol
vvelre aéded THE S ‘ M&ux(for 10 h, all ovv%ad
to cool to rOPﬂStaésﬁii’meﬂféi’bbhate l(lssirmg bczs mmol),dsé(ﬂlmfbthylainm)pymim-sdyied and
t he mxturelo allowed to stir at roomtenperature ?5 V\ﬁ% é’%
was added andborapic ﬂéﬁk@'hﬁﬁrq{ih}&ﬂﬂ%("@xmgag ')1388 (By(=-acelyleLtn
L Conbi ned t L
_dri)ed over 32@@1);%%3%‘@2%??%3?,[0 a yel IHJ\E gum %@%ﬂ ggﬂ‘tg?l(@y >
col um I chr o)rmnquaamplé &8} (50 rugye). mammnol)rmreasusll I pgn?adenuh%&asﬂwa(ﬂ(ﬁlo 12j
as 15 el uant ave a, resjdue s crystallised frome e an
further purif ng°g9 44 'El‘ha Mﬁf@%ﬁgﬂﬂv&f c"fﬁ‘i’%r"ﬁmﬁrﬁ%%éﬁ ﬂyﬂfﬁéﬁ%gh
acetic acid 7 14yhg,
ncetate to aphorh (AGE)IokGHih. T HRAlS Yas atBled ‘*""‘“’@“PF’?%“S rha
d6- DMVSO) : 16 0(D1§5 nimpl) 3Mas add;aqt TreHmixture v1a335e|@¢§ted to refiux for 2 h

More Pd(PPhs)s (15 mg, 0.012 mmol) and 6-(dimethyl-amino)pyridin-3-yl

boronic acid dihydrochloride (32 mg, 0.25 mmol) were added and refiux

tri-orthot ol ypbaigatying

was continued for 14 h. The cooled reaction mixture was concentrated
and the residue partitioned between dichloromethane and water and

15 filtered through a plug of Celite®. The organic layer was washed with
saturated sodium bicarbonate and brine, dried (MgSOQ.), filkered and
evaporated. The yellow residual solid was purified by flash column
chromatography (gradient elution from dichloromethane/0.2% ammonia to
99%  dichloromethane/methanol/0.5% ammonia) to give

20 30 mg of the title compound. Further purification by trituration with ether
and recrystallisation from isopropyi alcohol to give 18 mg of pure product.
'H NMR (400 MHz, CDCl3): & = 1.60 (t, 3H), 2.60 (s, 3H), 3.20 (s, 6H),
4.20 (s, 3H), 4.80 (g, 2H), 6.70 (d, 1H), 7.80 (d, 1H), 8.40 (s, 1H), 8.80 (s,
1H), 9.20 (s, 1H), 10.75 (s, 1H).

25 LRMS (TSP) 434.5 (MH").



20 2H), 2.6 (s, 3H), 2.85 (q, 2H), 4.4 (t, 2H), 5.25 (s, 2H), 8.05 (s, 1
H, 8.95 (s, 1 H, 12.3 (br.s, 1 H. LRVS (ES - negative ionyadqft2003
(M CO2H), . Exanple 69 25

52- Pr opoxygg?l oiz(k) 3-pyridinyl)-1-nethyl -3-propyl - 16-di hydr 0?9P{-‘B"8§)’I‘§?o| of
4,3-dl pyrimdin-7-one The title conmpound from Preparation 33 (1.0 g, 2.1
nmol ) was di ssolved in propanol (25 _potassiumtent butoxide (200 ny,
1.8 mmol ) added, and the resultant m xture heated to reflux for 3.5 h.
After renoval of the 30 propanol in vacuo, the residue was purified by

col um chromat ogr aphy 20 August 2003 WO 01/27112 -- 145 - PCTI W0/ 01430
(di chi oroth hanol (99 1) as eluant) to give the title corrpound

as a white 3H),
1.15 (t, 3 —€ Y . * £ 1 2H)
8.45 (s, 1 r& idih07-9nkes, 1 H) LRIVB (ES - negatlve |on) 452
(MH, (ES - p05|t|ve|on ysis: found C, 44.92: H, 36; N,

15.33. Cal ccht@ﬁswnMpmgz(w g, @slﬂomol)wvaa agdedtp alstlmgd/osphlt@aamm e 70
g%rog/g;\glm g [ non| ﬁ"@"ﬁhgmﬁ tl ar#ﬁﬁt%éa@g %p % romtﬁﬁa'll?ll the
conpound of (8o@nmle Fhe mitag Wae mtxh@di forf Sﬁmmheth&h cd:ﬁem(reaﬂc'ﬁQnGC 1H
(300 14 000 b odictiohbs rved 1oty . o 22
1H. resulting thick mixture dissolved in water and neutralised to pH 5 with 2 N
hydrochloric acid. The aqueous was extracted with dichloromethane
10 (3 times) and the organics were dried (MgSO,) and concentrated.
Purification by flash column chromatography (ethyl acetate as eluant) ga\fe
1.5 g of desired product and recovered starting material.
'H NMR (300 MHz, CDCls): & = 1.00 (t, 3H), 1.50 (t, 3H), 1.80 (m, 2H),
3.00 i, 2H), 3.60 (br s, 2H), 4.10 (s, 3H), 4.60 (q, 2H), 7.80 (s, 1H), 8.20
15 (s, 1H), 11.15 (s, 1H).

Example 61
N-[6-Ethoxy-5-{2-methyl-7-ox0-3-propyl-6,7-dihydro-2 H-pyrazolof4, 3-
rimidin-5-yl)-3-pvridinyllmethanesulfonamide

€-—- 20 Methanesulfonyl chloride {0.056 mL, 7.24 mmol) was added to a stirred
o solution of 5-{5-amino-2-ethoxy-3-pyridinyl)-2-methyl-3-propy}-2,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one (Example 60) (158 mg,
0.48 mmot) in pyridine (3 mL) at room temperature for 16 h. The mixture
was partitioned between 3% sodium bicarbonate solution and ethyl
25 acetate. The organic layer was washed with 0.5 N hydrochloric acid and
water, dried (MgS0O,4) and evaporated to give 0.1 g of a yellow solid.
Trituration with dichloromethane {twice) gave the product as a yellow solid
(50 mg). '
'H NMR (300 MHz, ds-DMSO): 8 = 0.95 (t, 3H), 1.30 {t, 3H), 1.70 (m, 2H),
30 2.80 (t, 2H), 3.00 (s, 3H), 4.00 (s, 3H), 4.40 (q, 2H), 7.95 (s, 1H), 8.15 (s,
1H), 9.65 (br s, 1H), 11.60 (s, 1H). '



LRVS (TSP) 353 (M#4). 20 Exanple 71 1-Meth I1-5- 2- ro o -5- 1 Htetrazol -5-
| -3- ridinl -3- ro |-1 6- dihvdro-7H pyrazol 014, 3-dj pyri m @pRuda@dgrs The
title conpound was prepared fromthe product of Exanple 70 usin 2s the
met hod of EXShYEI#3. 'H NWVR (300 MHz, d6-DVSO): 8 = 0.9-1. oBC@%‘?OW?O
1.65-1.85 (m 4H, 2.8 (t, 2H), 4.15 (s, 3H), 4.4 (t, 2H), 8.55 (s, 1 H),
8.95 (s, 1 H, 12.2 (s, 1 H. LRV (TSP), 396 (M{). 30 Exanple 72 Ethyl
3-[541 -nethyl -7-o0xo0- 3-propyl -6. 7-di hydrlﬁol‘l-l-oyrazol 4 3-dh 20 August 2003
WO 01/27112 PCTI1B00/01430 -- 146 - rimdin-5- 1 -6- ro o -3- ridinl -2-
ro noate A solution of ethyl propiolate (0.2 nL, 1.9 mmol) in
tetrahydrofurm@ﬁg@p); 4ep3¢med to -65C and sec-butyilithium (1.3 Min
cycl ohexane, 1.5 , 1.9 mmvl) added maintaining tenperature <-65C. After
1 h, a solution of s zinc chloride in tetrahydrofuran (0.5-M 12 nL, 5.7
mmol ) was ad he m xture allowed to warmto room tenperature,
stirred for ;E%urﬁ@%egéo& h, cooled in ice and the product of Exanple 69

: (430 ng, 0. 9N\HBEthoxys i : v i

i dichlorobis(t(phenyl phg

phi ng)p liadium]i) (35 np) inetrahydrofuran (2
ro nL). TRe AEERAENSWe3-DYE " &0 50C . for 2 h, additional

o chlorob > (yesieBAgion o 8 hes) Wiktlorkiumie el st

m xture heate
et her (5 nl -)witheoxabd cbbhrideh ¢0.84 iy .75 InmofdundenaghitrGgentatmospharel t he

- organi os”wer b irEaP LRt KAy Rmanise es Aot "ayen? Rastiamivas

removed in vacuo azeotroping twice with dichloromethane to give a white

10 solid. To this solid was added 5-(5-amino-2-ethoxy-3-pyridinyl)-2-methyl-
3-propyl-2,6-dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one (Example 60) (150
mg, 0.46 mmol), dichloromethane (5 mlL) and triethylamine
(0.16 mL, 1.15 mmol) and the reaction mixture was stirred for 2 h. The

- mixture was poured into saturated sodium bicarbonate solution and

15 extracted with ethyl acetate (twice). The combined organics were dried
(MgS0,) and concentrated to give a beige semi-solid. Flash column
chromatography (gradient elution from 5% methanol:dichloromethane to
10% methanol:dichloromethane) gave 35 mg of the product as a beige
solid.

20 'H NMR (300 MHz, CDCls): & = 0.95 (1, 3H), 1.45 (t, 3H), 1.80 (m, 2H),
2.90 (t, 2H), 4.00 (s, 3H), 4.60 (g, 2H), 7.40 (m, 1H), 8.25 (d, 1H), 8.65 (m,
2H), 9.00 (s, 1H), 9.20 (s, 1H), 10.00 (s, 1H), 10.90 (s, 1H).

TLC (10% methanol:dichloromethane) - Ry = 0.42

25 Example 63
5-(2-Propoxy-5-iodo-3-pyridinyl}-3-ethyl-7-oxo-6, 7-dihydro-2 H-pyrazolo-
[4.3-dipyrimidin-5-yllnicotinate
A solution of the title compound from Preparation 32 (1.0 g, 2.3 mmol) in

n-propanol (10 mL) and ethyl acetate (0.5 mL) was treated with potassium
30 fert-butoxide {253 mg, 2.3 mmol} and heated to reflux for 24 h. After
evaporation to dryness, the reaction mixture was pariitioned between ethyl
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to a residue and purified by colum chromatography (ethyl acetate: pentane
(1:4) as eluant). The title compound was forned as a pale ygbhgws§ﬂjoi:3d
(128 ny, O(‘%& J,l)1 after crystallisation from dii sopropyl et her . "H NMR
(300 Mz, | $-=1.05 (t, 3H), 1.15 (t, 3H), 1.4 ﬁ)CT’IE%““%"l(m
4H), 2.9 (t, 2H), 4.25 (s, 3H), 4.35 (t, 2H), 4.6 (t, H) 8.5 (s, 1H),
8.95 (s, 1H), 10.9 (s, 1 H. LRM5 (TSP)1 24 (MH). Analysis: found C
61.84; H 5.89; N, 16.33. Calcd for Z5TC2ZH25N5O4. 0. 25H20 C, 61.74; H,
6.01; N, 16.36% Exanmple 73 5- 5- 3-Hdro -5-isoxazol | -2- ro o -3- ridin
1-1-meth | -3- ro I-1 6- dih dro-7H razolo 4 3- rimdin-7-one 30 A
suspensi on ofhcétate t and ewatmrpwhedeuportxe mphite 7$olidl Ioecipitated3 which ) was

et hanol (10 nL o h oxyl am.ne hydrochl ori de 4 O
01/27112(-- 88 arat%%@ﬁgqﬂ%% ‘%Dé@ﬁ‘%d? B3Wag. senafatsd: H%E]L%’(?US

sodi um hydr Oﬁlﬂsmocgﬁcéﬂtraﬂteﬂﬁncﬁeénﬁﬁéd QtH! tl'\é”ébo@ééﬁd C&hd‘ﬁﬂé afeho 30C-

for 16 h. anol was renoved I n vacuo and water (10 -) added and t he
resul ti ng sowashed asthdi ethytl acetpte 2and omecrystajlisedc Hrasni d1oicinegthpppbr to

ver & wasrbd SIISTBERASES hligte’uid dlp dbpodifad AR BBl PRETRIG. £4' 1R °

resi due puri fppfd)by col um chromat ography (eluting with a gradient of
et hyl acetate: pentane (20:80 to 100:0) and then ethyl acetate: nethanol
(90:10)) [ OKYH NMR (300 Melz, deDMSOJLS t= 0.8r(,s3HY), 1.3 d 3H) ohbrbBHan2HL 0 gi ve

t he t| tle cogpé)grbcj_) (927-1 ebrv\,hl t462§?t bF—II), &_85(( g 1ﬂﬁ’8.g(s, _IrﬁSPI ). mp. 239-241 C
( LRMS (TSP) 426 (MH"), 443 (MNH,").
10 Analysis: found C, 42.40; H, 3.69; N, 16.39. Calcd for CisH1slNsO2: C,
42.37; H, 3.796; N, 16.47%

Examples 64 and 65

tert-Butyl __ [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-ox0-6.7-dihydro-1 H-
15 pyrazolo[4.3-d|pyrimidin-1-yilacetate and tert-butyl [3-ethyl-5-(5-iodo-2-

propoxy-3-pyridinyl)-7-oxo-6.7-dihydro-2 H-pyrazolof4,3-dipyrimidin-2-

yllacetate
A solution of titie compound of Example 63 (450 mg, 1.1 mmol} in N,N-

dimethyiformamide (10 mL) was treated with cesium carbonate (345 mg,
¢ 20 1.1 mmol} and tert-butyl bromoacetate (156 pL, 1.1 mmol). After stirring at

room temperature for 2 h, additional fert-butyl bromoacetate (50 ulL,
0.3 mmol) was added and the reaction stirred for a further 0.5 h. The
reaction mixture was diluted with water (75 mL) and extracted with ethyl
acetate (4 x 25 mL). - The combined organic extracts were washed with

25 brine (25 mL), dried over Na,SO4 and concentrated, and the residue
purified by flash column chromatography (dichloromethane : methanol :
0.88 ammonia (95:5:0.5) as eluant). The first isomer to be eluted off the
column was the compound of Example 64 - tert-butyl [3-ethyi-5-(5-iodo-2-
propoxy-3-pyridinyt)-7-oxo-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-1-

30 vyilacetate, which was crystallised from diisopropyl ether (83 mg,
0.15 mmol). ‘



"H NWR (300 MHz, CDCI3): 8 = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m 4H)
2.95 (t, 2H), 4.25 (s, 3H), 4.6 (t, 2H), 6.35 (s, 1 H, 8. 6526%9%&1)03
(s, 1 H, 11.05 (s, 1 H. i5 LRvs (TSP) 411 (MH). Analysis: found
58.41; H, SVAMZEI250 31) Calcd for C22H22N&O4 C, 58.53; #Cgfﬁﬂﬂmlﬁ“
20. 48% Exanmple 74 20 5- 5-Amno-2- ro o0 -3- ridinl -1-meth |-3- ra l-1
6-di h dro-7H pyrazol of 4, 3-dl pyri m di n- -one and Exanpl e 74a Benzyi

541- et hyl - 7- oxo- 3- propyl - 6, 7di hydro- I° 2py'razol ol 4. 3-

dl pyri m di n-5yl)-6-propoxv-3-pyridinvl carbamate 25 The title compound of
Preparation 36 (3.0 g, 6.1 nmol) and potassi um hexanet hyl di sil azi de (1.97

g, 12.2 mmol ¥HiNmMEe{doPMLEN CDERRS mq)meaﬂ) 1294 23H}, 0 §@CoH)! 18-2.05al | oved

to cool, and concen{rat ed in vacua. The' residue was dissolved in et hyl
acet at e (150(m,)2l-l3n3 QG fh 2HNi4.5 (he2hd) 5.25 65, 12H), £h45 fiei H),($0518) THYr i ed
over MgSH4, 3%@&9“ [|_§d by colum 30 chronat ography (eluting with a

gr adi ent of é' te: pent ane (20:80 to 50:50)). Two conponents were

i sol at ed. Th‘LRMSFSIP?FSZﬁW 9. (Rf=0.75 in 20 August 2003 WO 01/27112 --
148 - PCT/ B00/ 0143 acet at e: pentane) was benzyl
5- (1- et hyl - Analysis: ;fﬂupQIG.646 76qiHhy4:68; N, 12.85. Calcd for CaiHzslNsO4: C,

H pyrazol o[ 4, 6- propoxy- 3-pyridi nyl carbamate (777 ny,
1.6 mmol) anéﬁ%%‘#&pﬁ# Aé%%)ﬁponent (Rf=0.5 in 1:1 ethyl

acet at e: pentane) was t he t|tIe corrpound (0 49 g, 5 1.4 mmol). 1H NI\/R (300
MHz, d6- DNBO)T = 1.05 (t,
S

1.
2H), 3.6 (s, ecpmialsc)mersﬂﬂ)!e cmrrml(nd of’zEa(amplezﬁsl d, te&* hlatyﬁé ezh%'- -
11.3 (br s, J(5-|_9tdo- 2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-pyrazolof4,3-dj-
10 pyrimidin-2-ylJacetate was also crystallised from diisopropyl ether
(147 mg, 0.27 mmol).
TH NMR (300 MHz, CDCly): § = 1.05 (t, 3H), 1.4-1.6 (m, 12H), 1.95-2.05
(m, 2H), 3.0 (q, 2H), 4.6 (t, 2H), 5.0 (s, 2H), 8.4 (s, 1H), 8.95 (s, 1H), 10.75
(brs, 1H).
15 LRMS (TSP) 541 (MH"), 558 (MNH4‘°)
Analysis: found C, 46.71; H, 4.83; N, 12.86. Calcd for CzHzeNsOsl : C,
46.75; H, 4.86; N, 12.98%
The isomers were distinguished by nOe studiés.
Example 66
20  [3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-1 -

pyrazolo[4,3-d]pyrimidin-1-yllacetic acid
The title compound of Example 64 (50 mg, 0.1 mmol) was dissolved in

trifluoroacetic acid (0.5 mL) and the solution stood at room temperature
overnight. The trifluoroacetic acid was removed by evaporation and the
25  resultant gum taken up in ethyl acetate (2 mL). A white solid crystallised
out and was washed with further ethyl acetate to give the title compound
(63% yield). .
'H NMR (400 MHz, FaCCO,D): 8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m,
2H), 3.0 {q, 2H), 4.55 (t, 2H), 5.6 (s, 2H), 8.55 (s, 1H), 8.9 (s, 1H).
30 LRMS (ES — positive ion) 484 (MH"), 506 (MNa"). (ES — negative ion) 438
(M-CO:H), 482 (M-H). |



LRVB (TSP) 343 (MH). 10 Exanple 75

ff5-(1-Methyl - 7- oxo- 3- propel - 6. 7- di hvdr o- 1H pvrazol of 4, 3- dl pypiagh ek Boca- yI)_
6- propoxy Yl am no}acetic acid A solution of sodium a

(48 nmg, @Mf/ﬁﬂ??l n water (1 m-) 15 was added to the ti t‘%& ‘ﬂ%‘é%‘hd of
Exampl e 74 (100 ng, 0.3 mmol) and the m xture heated to reflux for 5 days.
A further aliquot of sodium bronpacet 2?3 (48 ng, 0.33 mmol) was added and
heating continued for a further day. er cooling, the reaction m xture
was extracted with ethyl acetate (3 x 2.5 nL) and the conbi ned extracts
dried over MgSH, and 20 purified by col um chronat ography

(di chl oronet hane: nethanol: acetic acid (390:10:1) as eluant) to afford,
after triturgti m di i sopropyl ether, a yellow solid (16 ng, 0.04
mmol). 1H N , CDClI3): S=1.0 (t, 3H, 1.1 (t, 3Hy, 1.8-2.0 (m
4H), 2.9 (t[,B-EHM-S‘YSQEdb&-p&iM idif f|-3 %0-8.74dih(iEiro-2 7.65 (d, 1 H),
8.2 (d, 1 H, 25 11.25 (br_s, L ES - negative- |on) 399 (MH).
Anal ysi s: om&wmgﬂﬁ Cal cd for C19H24N604 +

0. 2H20: 49 -
August 2 ol ol o e R ML B 15 2
razcﬁl o4 |3f ndmﬂa—pm;ﬁaxyls—pﬁﬂdlrfvl)d-leﬁa-ﬁlﬁ dqhydto—%!—%pyrazblb([;l,sm]# oln 1 dded
met hanesul f ona ane sul.fonyl chlori . ,.0.3 nmp adde
To & sol ut | oV ReyIBcefats e BomacuRd ok Kare 53) 1singiihe Besedrdr) *and
triethyl am ngyampf @6@@0219(19\1@1"@%!&1 in dichloronethane (5 nl-) and the

reaction mxture stirre room terrperature for 6 h. After dilution with
di chtor onet h'HNNR (400 MHz, FsCCOQ:D): 8 = 0.95 (i, 3H), 1.3 (t, 3H), 1.8-1.95 (m,

10 2H), 3.05 (q, 2H), 4.5 (t, 2H), 5.4 (s, 2H), 8.5 (s, 1H), 8.85 (s, 1H). o
LRMS (ES - positive ion) 484 (MH"), 506 (MNa*). (ES — negative ion) 438
(M-CO,H), 482 (M-H).




m.), the reaction mxture was washed with water (5 nL), brine (5 nli),
dried over MJSO4, and concentrated to a residue. Purificati @oalyusggddsmm
chr omat ogra%mgﬁllt&nl ng with a gradient of ethyl 1o acetate: pentane (30:70
to 50:50) tO gl Ve the title conpound as a white solid (97 ngCTEBOM0IA) )
"H NWR (300 MHz, CDCI3): S =1.0 (t, 3H, 1.1 (t 3H), 1.8-1.95 (m 2H),
2.0-2.2 (m 2H), 2.9 (t, 2H), 3.5 (s, 6H) 4.25 (s, 3H), 4.6 (t, 2H), 8.25
(d, 1 H, 875 (d, 1 H, 10.9 (br s, 1 ﬁﬁ‘"lS LRVS (TSP) 499 (MH).

Anal ysis: found C, 45.58; H, 5.16; N, 16.67. Calcd for Cf9H28N606S2: C,
45.77; H, 5.26; N, 16.86% Exanple 77 20 N 5- 1-Meth |-7-0x0-3- ro |-6
7-dih dro-1 Hexareplel@84 3- rinidin-5- y_|

- propoxv- 3- py.Li di II thanesu fon ' itle o nd Exanpl e 76
(56 ng, 0.1 rRdRyA%e R : W‘T7’°x°” SZO . KOH sol ution
(1 M 0.14 Mpyasgneid ' ",w‘,ﬁ_ﬂ%bﬁgabﬂ 45C for 2. 5 h The reaction .
m xture was cOncentrate N vacuo e residue diluted with water (2
m -) and aci dThe quroduchlaf 2Ezampler 64 dA00 mgdr@dBl mmol)awias dissaivedr in a

Gt her bt or o SolTEo @ VL A At " S BratiRailphbbehafl ol dfay (o6
11 05 (m OFp, T $efalfin, Sogate, §.9 gl Whetimind o4 WEL

3H), 4.5 (t, (28& molp aalirbutyl vﬂqu)ethe? @3 |(tld,, 0.89Hnmél) Geeredadded]) , THe. (br

s, 1 H. W 01/27112 -- 150 - LRNS egative ion) 419 (MH). 20 August
2003 -PCTI | B@@ﬁ@&ﬂyomes&awpvv@smemwﬂ refiug-f9r 10 h, allowed 1o cool to’ room

-met hyl - 7- oXQpiiler R - fydrothidYie' fid (5"MY § FAIL9 Was adbied and the mixture

10 allowed to stir at room temperature for 6 h. Water (5 mL) was added and

—

the reaction mixture extracted with ethyl acetate (3 x 5 mL). Combined
organic extracts were washed with saturated brine (5 mL), dried over
NapS0,, and concentrated to a yellow gum. Purification by column
chromatography (dichloromethane : methanol : acetic acid (90:10:1) as
15 eluant) gave a residue which was crystallised from ethyl acetate and
further purified by column chromatography (dichloromethane : methanol :
acetic acid (90:10:1) as eluant) and finally crystallised from ethyl acetate to
afford a white solid (18 mg, 0.04 mmol).
'H NMR (300 MHz, dz-DMSO): § = 0.95 (t, 3H), 1.3 (t, 3H), 1.7-1.85 (m,
20 2H), 2.6 (s, 3H), 2.85 (q, 2H), 4.4 (t, 2H), 5.25 (s, 2H), 8.05 (s, 1H), 8.95
(s, 1H), 12.3 (br s, 1H). '
LRMS (ES — negative ion) 354 (M-CO.H), 398 (M-H).

Example 69
25  5-(2-Propoxy-5-iodo-3-pyridinyi)-1-methyl-3-propyl-1,6-dihydro-7 #-

pyrazolof4,3-dlpyrimidin-7-one

The title compound from Preparation 33 (1.0 g, 2.1 mmol) was dissolved in
propanol (25 mL), potassium tert-butoxide (200 mg, 1.8 mmol) added, and
the resultant mixture heated to reflux for 3.5 h. After removal of the
30 propanol in vacuo, the residue was purified by column chromatography

:
!
i
i
7



5 py6m di n-5-yi)-6-propoxy-3-pyridinyl | am nof - 3- oxopr opanoat e Met hyl

mal onyl chloride (31 L, 0.3 mml) was added dropwi se to a stidpragdustSedauti on
of the titl nd of Exanple 74 (100 ng, 0.3 mmmol) and triethylam ne
(0.08 ni, 0‘%8%2#2{)# in dichloromethane (5 nL). The reacti orFGA/IBOGOEA30
stirred at roomtenperature for 24 h, diluted with io dichloronethane (5
m.), washed with water (2 x 2.5 nL), dr'i over MSO4, and concentrated to
an orange/ brown solid. Purification by "umm chr omat ogr aphy (et hyl
acetate as eluant) gave the title conpound as a white solid (96 ng, 0.22
mml ). 'H NWVR (300 MHz, CDCI3): b = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1
(m 4H), 15(dicBlrémettidne, : hethafsl, (98t)), as effant)sto givk. thé. ftld 8o nd4. 55
(t, 2H), 8.65 (s, .1 Hiﬂ 8. 85 #ﬁs%o 1 H, 9.3 (br s, 1 H, 11.15 (br s, 1 H).
URVB (ES - p8Sia vhe sgiiy (088 §.88%)- Anal ysis: found C, 56.88; H, 5.87; N,

Na- (1 vt byl HMREEOTRIR TG ST 18k 6 9ry TS5 L 152 A - o
| -6- ro o -2:95 (deH)) 4.25 @< BH); 458 (1) 2HP08i48sh ) 08iote(s|, A HY, 190 55'1 )

was added to a solution of the title 25 compound of Exanple 78 (79 ny,
0.18 nmol 3§ i Afet hanol (10 mM-) and the resultant m xture stirred at room

wator (20 mTMSES < RAHEE (o) A2 Rt SRt BRGIeToh R ML Soueaus
phase was aciAmialysis: foumdi G- $4.92f H, 238} NI 1598, Caked &aruCALINND,E €,

precipitate rermvg_ijiﬁx filtration and dried 30 to afford the title

compound (584RdPS: Pl 15-98%. 261- 262C WO 01/ 27112 20 August 2003

PCT/ |-B00101430 'H NWR (300 MHz, d6-DMSO: 6=' 0.9-1.0 (m 6H), 1.65-1.8 (m
4H) ,\2.7-
16 Example 70

5-(1-Methyl-7-0x0-3-propyl-6.7-dihydro-1 H-pyrazolo[4,3-dlpyrimidin-5-yl)-
6-propoxynicotinonitrile
The title compound was prepared from the title compound of Example 69
using the method of Example 35.

15 m.p. 174-6°C.
'H NMR (300 MHz, CDCl3): § = 1.05 (1, 3H), 1.2 (t, 3H), 1.8-2.1 (m, 4H),
2.95 (t, 2H), 4.25 (s, 3H), 4.65 (1, 2H), 8.55 (s, 1H), 9.1 (s, 1H), 10.8 (s,
1H).
LRMS (TSP) 353 (MH").

Example 71

1-Methvl-5-[2-propoxy-5-(1 H-tetrazol-5-yl)-3-pyridiny{]-3-propyl-1,6-

dihydro-7 H-pyrazolo{4,3-d]pyrimidin-7-one

The title compound was prepared from the product of Example 70 using
25 the methed of Example 43.

'H NMR (300 MHz, ds-DMSO): & = 0.9-1.05 {(m, 6H), 1.65-1.85 (m, 4H),

2.8 (t, 2H), 4.15 (s, 3H), 4.4 (, 2H), 8.55 (s, 1H), 8.95 (s, 1H), 12.2 (s, 1H).

LRMS (TSP) 396 (MH™).

30 Example 72
Ethyl 3-{5-(1-methyl-7-ox0-3-propyl-6,7-dihydro-1 H-pyrazolof4. 3-dl-




. 2.8 (m 2H), 3.35 (s, 2H), 4.15 (s, 3H), 4.25-4.35 (m 2H), 8.3 (s, 1 H,
85 (s, 1 H, 10.35 (br s, 1 H) LRI\/IS (ES - negative ion) 42%g(@l !!‘&20

- Analysis: found C 54.32; H, 5.47; N, 18.86. Calcd for C20H24N6 0. 75H20
. C, 54.35, HVGNIEILI2Y 19 029 Exanpl e 80 (11 541 - Meth | - 7- oxBCEOBIGH1H30G
7-dih dro-1 H razolo 4 3- rimdin-5- iol -6- ro o -3- ridin |l amno
sulfon t acetic acid Chiorosul fonyl chloride (878 ng, 4.6 mmol) in
acetonitrile (10 nm.) was treated wi t - Wdber (0.08 nL, 4.6 nmol) stirred
for 10 mn at room tenperature, concentrated in vacuo, and the residue

di ssolved in dichloronethane (10 nlL). 1.17 nL of this solution was then

added 15 dr opkiafRdincs-)E-hfd shvtidigolat nbhfd € conpound of Exanple 74
(200 ng, 0.6 nmo an rethylam né '

, 1.2 mol) in
di chl or onet h#heolutionaf)ethyiprepiclateH0.2 -, rleQ cameh imtatr@%sedrﬂagaexﬁﬁabl ed

Ext racts-aci 47 SHOED "B el eyl M eVRoReREhg e 98
extracted w tihg anmbl)caddet ﬁﬁnﬁa(rﬁ\g(te"tﬁpeﬂalureﬂerﬁsecmm b gasolatioresf r act s

were dried over MgS4, .and concentrated [p vacuyo, and t resj dyes
purified By @&%ﬁwoﬂﬁﬁdﬂﬁﬁﬁghﬂg'ﬁﬂlf?el@tﬁ NE a'igrnararp nvagadded and

2 oream sol 1 417 T3 Hilpw fo'iaiin 18 r8dPiubGuuue” stitf ol pguffigrasnd ac
d6- DVSO) : 8 h, cadléd Gn(me & tha. mﬁdﬂcho( rExaﬂrple 69&9,30(0‘19, ALPS 1enol] s,
ZH? 13 35( E)f BQSGH) o 1y LﬁMs (E@fraﬁ\e%a W@B i on) (5?{8@ Q’h&éooi/ S :
-152- 20 Auglt'.ﬁéhIg%(trlphenylphosph:ne)pal!ad|um(lI) (35 mg) in tetrahydrofuran (2
10 ml). The reaction mixture was heated to 50°C for
2 h, additional dichlorobis (triphenylphosphine)pailadium(il) (35 mg) added
and the mixture heated for a further 3 h. After cooling, water (5 mL) and
diethyl ether (5 mL) were added, the mixture filtered through Ceilite®, and
the aqueous phase extracted with diethyl ether (3 x 15 mL). Combined

15 organics were washed with brine (15 mL), dried over MgSO,, concentrated
to a residue and purified by column chromatography (ethyi
acetate:pentane (1:4) as eluant). The title compound was formed as a
pale yellow solid (128 mg, 0.3 mmol) after crystallisation from
diisopropylether.

20 'H NMR (300 MHz, CDCls): 8 = 1.05 (t, 3H), 1.15 (t, 3H), 1.4 (t, 3H), 1.8-
2.1 (m, 4H), 2.9 (t, 2H), 4.25 (s, 3H), 4.35 (t, 2H), 4.6 (t, 2H), 8.5 (s, 1H),
8.95 (s, 1H), 10.9 (s, 1H).

LRMS (TSP) 424 (MH"). .
Analysis: found €, 6184; H, 5.89; N, 16.33. Calcd for
25  CopMasNs04.0.25H,0: C, 61.74; H, 6.01; N, 16.36%

Example 73
5-[5-(3-Hvdroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-methyl-3-propyi-1,6-

dihydro-7 H-pyrazolof4.3-dipyrimidin-7-one
30 A suspension of the title compound of Example 72 (110 mg, 0.3 mmol) in
ethanol (10 mL) was added to hydroxylamine hydrochloride (54 mg,




PCT/ 1 B00/ 01430 Exanple 81 1 -Methl-5- 5- 4- 4-nmeth | hen | sulfon | -1- i
erazin | -2- ro o -3- ridin |l -3- roi-16-dih dro-7H razol @phygast 2003
rimdin-7- Bi s- (2-chl oroet hyl ) - 4- net hyl benzenesul f onam de (86 ny,
0.3 mol ) g‘ﬂﬁgéhzﬁ%ed to a stirred suspension of the title Wé]“a?
Exanple 74 (100 mg, 0.3 mml) in N, N-diisopropylethylamne (0.5 nL), and
the mxture heated to reflux. Two fu[_tgﬁ portions of

N, N- bi s- (2-chl oroet hyl ) -4- net hyl benzene='sul f onam de (each 86 ng, 0.3 mmol)
were added after 3 and 6 h. After a total of 21 h, the reaction mxture
was allowed to cool to io roomtenperature, diluted with ethyl acetate (2.5
mL) and puri Gi.&amgl) in aqueous isodivm hydeptige (BR6Ms b rhkpandithe iragulianth a

di ent of ethyl tate: 20:8Q.t0 30:70) to afford the titl
Tommound a6 Souion fated ©85%: 305 16°8: SBuidhey e renlvel B e ey 55 4
o 3. 55 (poveier {0 fil) &ded apdhé Rstfling!Shiutiod agkified b6 pii*d (céhay (1
7.9 (d, 1 H) hydrogchlaric acid) prion teexiaciion with)ethylraeetates(3 x2QmliveThen) 564

MH). Ex | B 1- - 7 0X0=3- 1.0, | /7 i b.dro- 1 H
ol o & 5 obpfifndd Maarly extiacts, Wed vadhad St pfifle (28 f, Bl overr’
conpound of WigBQL contenfiBidd@nd theé resiolie parifled hytdofiranaivonategraphys L,
0.58 mmol) re dissolved in N N diisopropylanm ne &arﬂ_ipand the m xture
heated to ref$Uing ¥itho gradiept efrethyl acriaieigentane (246 ook apAdhaRs

r e- absor bed 0 ShidtgA, F k. b u c hyl
gcet at e: pent gn (ggbg‘a% arg@e wﬂt )‘é‘?g% y\}eo@negwt e&gg%%ﬁgag%&% Y

of f - whi te sobnailisH dpm (néthamobit) . give thé 7itle compdMRd( 49Ca Mhiite GDlII3) : 8

1.0 kt, 3H), 1.15 (t, 3H, 1.8-1.95 4H), 30 2.9 (t, 2H), 3.75 (s, 3H),
3'.95k(d, 1@'),4)(55%%(.*5@@ . 4. 45 (t,(r2nH),H)7.65 (d, l(H), 5?15 (d_,¥(1$H),H)

11.25 (br s, ni.pHb39-241°C
"H NMR (300 MHz, CDCls): § = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H),
2.95 (t, 2H), 4.25 (s, 3H), 4.6 (t, 2H), 6.35 (s, 1H), 8.65 (s, 1H), 9.05 (s,
1H), 11.05 (s, 1H).
15 LRBRMS (TSP) 411 (MH").
Analysis: found C, 58.41; H, 5.41; N, 20.31. Calcd for CaoH22NgO4: C,
58.53; H, 5.40; N, 20.48%

Example 74
¢ 20  5-{5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1.6-dihydro-7 H-
pyrazolo[4.3-d]pyrimidin-7-one and

Example 74a
Benzyi 5-(1-methyi-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolof4,.3-

dipyrimidin-5-y1)-6-propoxy-3-pyridinylcarbamate
25  The title compound of Preparation 36 (3.0 g, 6.1 mmol) and potassium

hexamethyldisitazide (1.97 g, 12.2 mmol) in {fert-butanol (200 mL) were
heated to 80°C for 2 h, allowed to cool, and concentrated in vacuo. The
residue was dissolved in ethyl acetate (150 mL) and washed with water
{75 mL) and brine (50 mL), dried over MgSQ,, and purified by column
30 chromatography (eluting with a gradient of ethyl acetate:pentane (20:80 to
50:50)). Two components were isolated. The more lipophilic (R=0.75 in




. WD 01/27112 - 153 -- --153 20 August 2003 20 PCT/|1B00/ 01430 LRVS (ES -
negative ion) 413 (MH) Analysis: found C, 57.86; H 6.32; NpodBesitizodaal cd
- for C20H26N604: C, 57.96; H, 6.32; N, 20.28%5 Examle 83 Methy? 2- 1] 5- (|
_ et hyi - 7- o80813#1d3y| - 6. 7-di hydro- 1 H-ovrazol of 4. 3-dl - PCT/IB00/01430
pv(m di n-5-v1)-6-propoxy-3-pvridinyl|am no3prooanoate The title corrpound
of Exanple 74 (300 ng, 0.9 nmol) and nmethyl 2- bronopropionate (98 L, 0.9
mmol ) were dissolved in N,N io diisopropy#8thylamine (3 nmL) and the
resultant mxture stirred at room tenperature for 14 h, after which

addi tional nethyl 2-bronopropionate (24 L, 0.2 nmol) was added and the

m xture heat edi:) 0ofRA | dteth@péntane) Tmscaehgﬂ 5AAGhEAYI- TS BpyERTed | n

vacuo and the residue purified by | unrm chr omat ogr aphy é‘re absor bed
et hyl acet at e dihydsat Hrtpy(azolaly, &lemrmﬂmaﬁw) Ei-prcamwraipyn nvlcartaamatepound

p°-"1"05. (1 47 s ¥ miof} SRR the miegolp? Toftnaridalt Re0s %er@%' o
2H), 3.75 (s, avdtatedpehtane) 1 Huasd 3 the, 3Hitle 4. 4§onhbounaH) (0.49 (d 1H),

8.15 (d, 1 H), 11.4 br s 1 H. 20 LRVS (ES - negative ion) 427 (MH).
Anal ysi s: Bound4ome8. H 6.62; N, 19.13. Calcd for C21H28N604;0. 1

fo 156 7-dih ?&Nﬂl@%ﬁm&‘&é PMSR RSt B61 Tl ST SR
\?v: ?R' 29 The ti4Hhe 209 @My d3 & (SEoMIPh 5%, 3M) "R YBAROEHY, F7. 75 {d\VeH),18.2qHed
1H), 11.3 (br s, 1H).
LRMS (TSP) 343 (MH™). (0
10 '
Example 75
{[5-(1-Methvyi-7-ox0-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-dlpyrimidin-5-yi)-
6-propoxy-3-pyridinyi]lamino}acetic acid

A solution of sodium bromoacetate (48 mg, 0.33 mmol) in water (1 mL)
15 was added to the title compound of Example 74 (100 mg, 0.3 mmol) and

the mixture heated to reflux for 5 days. A further aliquot of sodium

bromoacetate (48 mg, 0.33 mmol) was added and heating continued for a

further day. After cooling, the reaction mixture was extracted with ethyl

acetate (3 x 2.5 mL) and the combined extracts dried over MgSOy, and
20 purified by column chromatography (dichloromethane: methanol: acetic

acid (390:10:1) as eluant) to afford, after trituration from diisopropylether,

a yeliow solid (16 mg, 0.04 mmol).

'H NMR (300 MHz, CDCl): 8 = 1.0 (t, 3H), 1.1 (t, 3H), 1.8-2.0 (m, 4H), 2.9

{t, 2H), 4.05 (s, 2H); 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 1H), 8.2 (d, 1H),
25 11.25 (brs, 1H).

LRMS (ES - negative ion) 399 (M-H).

Analysis: found C, 56.61; H, 5.98; N, 20.43. Calcd for CigH24NgO4 +

0.2H,0: C, 56.48; H, 6.09; N, 20.80%

30 Example 76




solution of sodium hydroxide (64 ng, 1.6 mmol) in water (2 nL) and the
reaction mxture stirred at roomtenperature for 14 h. After @%?@é?%@@tlon
30 of the nrg 835)12%1 m xture in vacuo, water (5 nmL) was added and

solution acrdified with-conc. hydrochloric acid (5 drops) ti&ABEPH3Y
white precipitate, WO 01/27112 -- 154 - 20 August 2003 PCT/|B00/ 01430

whi ch was renoved by filtration, and dr1|4§d In vacuo to give the title
conpound as an off-white solid (180 ng “43 nmmol ) 1H NMVR (300 MHz, CDC13):
S=1.05(t, 3H, 1.1 (t, 3H, 16'(d 3H), 1.8-2.0 (m 4H), 29(t 2H) ,
4.2 (t, 1H) 425(s 3H), 445(t 2H) 77(d lH) 815 5(d 1H,
11.3 (br s, b 1 - et ki, Z-elih aind- 141 fyialblof4 i i

Anal ysi s: fo b NVZACH

C, 57.21; H,

2-12- (Di met Wbﬂﬁ@élﬂfd?\?l cﬁlohae‘%bmxﬁr‘rL50'3’ﬂﬁn§2M§iaﬂwéd t&a@dﬁ)ﬂar?oﬁ
di hy _dro- 7H—gyrazo| of | pyrim di n-7-one title conpound

Prepar at i on 198 fitte. componnd oﬁtb{@mmes?@msealmgdo;anmm@htanmwﬂmlam n),

o 16" Ao PR e AR EEbPoBRtRTY S A MR oAl (% ©°

concent r at edstirfdat foni esrgeritdeiden 6. iAfteraifion Willdithloramatirifle @t ed

wi th dichloronethane (3 x 100 nl-) and the conbined organics dried over
MySO4, conceRbhat eth@ind @agtion | | Bbdurg om washy| waskedt e wWihar 1 wadex he

oo 3 2B}, Bt g dod dypPndpsp Lars ol o 400, 1
2H), 4.4 (t Ptmi)qatlénGb)( aoluthi , chBorhategraphi) (elfling with 4 diadieRbiof (S16)) 483
(_M—l}f 25 ExarEDtate%?entane (30:70 to 50:50) to give the title compound as a white
solid (87 mg, 0. 2 mmol). B
'H NMR (300 MHz, CDCls): & = 1.0 (t, 3H), 1.1 (, 3H), 1.8-1.95 (m, 2H),
2.0-2.2 {m, 2H), 2.9 {t, 2H), 3.5 (s, 6H), 4.25 (s, 3H), 4.6 (i, 2H), 8.25 (d,
1H), 8.75 (d, 1H), 10.9 (br s, 1H).
15 LRMS (TSP) 499 (MH"Y).
Analysis: found C, 45.58; H, 5.16; N, 16.67. Calcd for CaH2sNs06S2: C,
45.77; H, 5.26; N, 16.86%

Exampie 77
.20 N-[5-(1-Methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo{4.3-dlpyrimidin-5-
vi)-6-propoxy-3-pyridinyllmethanesulfonamide
The title compound of Example 76 (56 mg, 0.1 mmol) was dissolved in
propanol (1.4 mL) and aq. KOH solution (1 M, 0.14 mL) and the mixture
heated to 45°C for 2.5 h. The reaction mixture was concentrated in vacuo
25 and the residue diluted with water {2 mL) and acidified to pH 2-3 with

-

conc. hydrochloric acid to afford a precipitate which was removed by

fittration, washed with water and diethyl ether before drying to give the title

compound as an off-white solid (26 mg, 0.06 mmol}.

'H NMR (400 MHz, CDCls): 8 = 0.95 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m, 2H),
30 1.9-2.0 {m, 2H), 2.9 {t, 2H), 3.05 (s, 3H), 4.25 (s, 3H), 4.5 (1, 2H), 6.25 (br

s, 1H}), 8.25 (d, 1H), 8.65 (d, 1H}), 11 (brs, 1H). '



AR T AR RS L S P oA

~ 5- 2- 2- Dnmeth lamno eth | -3-eth | -7-0x0-6 7-dih dro-2H razolo- 4 3-

dl pyrimdin-5-yl}-6-ethoxynicotinic acid The title conpound QBA ® 85

(1.27 g, 2. i.%lin met hanol (100 nL) was treated with DNBO& 6%
triethyl ani ne(s@ h, 18.4 30 mmol), 1, 3-bis(di phenyl phosphGIoPp¥eihe

(434 ng, | mmol) and palladiun(ll) acetate (414 ng, 1.8 mml), and'the
resul tant m xture heated WO 01/27112 -- 5 - 20 August 2003

PCT/ 1B00/ 01430 to 75C under 482.6 kPa [707psSi) of CO for 14 h. After
filtration through Arbocel (r), the reaction mxture was partitioned

bet ween di chl oronet hane (150 nL) and water (150 nl), and the organic phase
separat ed, di LBMS ¢(ES— Megive ian)l4¢0r(MBH)r ated to an orange oil .
Purification by colum 5 chromatography (eluting with a gradi ent of

di chl or onet hane: net hanol as eluant (100:0 to 90: 10) gave net hyI

5-{2-[2-(di mEggg@?) et hyl ] -3-ethyl -
7-0xo0-6,7-d yrazol 0[4 3- d}pyrlmdln 5-yl}-6- ethoxym cotinate as
a slightly inMethylsh{[5-(d nyl-Zedicd3 J-dihydroiRi-pyGerolofd 3-@>Cl 3): 1.4

(t, 3H), 1,45 ( Q2. 3,95 (s,
3H), 4.4 (1, B LRVB (TSP) 415

. . oty
Th

'E?/Ie_%% ed evmc'zﬁ ag. gﬁ%‘%’ﬂﬁ]ﬁﬂ'ﬁ@}'@%, deu&o§%@¥%@#@tﬁgﬁr esuﬁzant soI ution

stirred 15 at solationtainher atlelrcanﬁmuridl dﬂlafamplevwqﬂgomgﬂlm?nmanﬁggved
n r tjon ed wt ol u

IrrL) Vggfglfletdﬁxﬁﬁﬁ errac@légdpggﬁqo ?F'?S!gﬁ i @ QGPV@P‘IOE‘G thare ¢ 1rafr to a
lid. Trit t t d

2o B uni te Solpaton BuRuRe] sBrod R o Tombeett oRT 21l "9"‘“96‘)“"*“2“1 3

(t, 3H), 10 35d(ch;orem)ethm68 (bsmigHwashed with, watdr, (3.06235 Ml dﬂegl over4 (q,

iH)HS : 4.75 (t, N?d@@.;, afd Soncenldated” t80 (an orar@élbrown 5so(|8 Pur%f:c@ti‘onliayg (s,

column chromatography (ethyl acetate as eluant) gave the title compound
as a white solid (96 mg, 0.22 mmol).
'H NMR (300 MHz, CDCly): 8 = 1.05 (1, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H),
15 295 (1, 2H), 3.75 (s, 2H), 3.95 (s, 3H), 4.3 (s, 3H), 4.55 (1, 2H), 8.65 (s,
1H), 8.85 (s, 1H}, 9.3 (br s, 1H), 11.15 (br s, 1H).
LRMS (ES — positive ion) 443 (MH™).
Analysis: found C, 56.88; H, 5.87; N, 18.74. Calcd for Co1HzsNsOs: C,
57.00; H, 5.92; N, 18.70%
20

Example 79
N-[5-(1-Methyl-7-oxo-3-propyl-6, 7-dihydro-1 H-pyrazolol[4.3-d]pyrimidin-5-

yl)-6-propoxy-3-pyridinyil-3-oxo-f-alanine

Sodium hydroxide (2 N, aq., 1 mL) was added to a solution of the title
25 compound of Example 78 (79 mg, 0.18 mmol) in methanol (10 mL) and

the resultant mixture stirred at room temperature for 19 h, concentrated in

vacuo and the residue dissolved in water (20 mL). After washing with

dichloromethane (20 mL), the aqueous phase was acidified to pH 2-3 with

2 M HCI and the resultant white precipitate removed by filtration and dried
30 to afford the title compound (58 mg, 0.14 mmol).

m.p. 261-262°C |



LRVS (TSP) 401 (MH). 25 Exanple 87 5- 2- 2- Dinmeth lamno eth | -3-eth

| -7-0x0-6 7-dih dro-2H razolo-4 3- rimdin-5 | -6-etho -N. 'EEE\P Sf%dgeth

| ni coti nami de The title conpound of Exanple 86 (710 ng, 1.8 mo

di ssol ved WP O7K) or onet hane (150 ni), 1-hydroxybenzotri azBFE™ &l‘éﬁ"e (263
ng, 30 1.95 nmmol), N, N-diisopropylethylamne (1.26 nL, 7 mml) and

1- ( 3-di net hyl am nopropyl ) - 3-et hyl car bodi_i. m de - hydrochl oride (374 ny, 20
August 2003 WO 01/27112 PCT/1BOQ 01430 Slrse. 1,95 nmol ) were added

foll owed by N, O di net hyl hydr oxyl am ne hydrochloride (173 ng, 1.8 mol),
and the resultant m xture stirred at roomtenperature for 14 h. Saturated

aq. sodi um hygnaaR %grﬂggaagznm )rﬁ_)o gnﬂocthﬂ'émrﬂfﬁﬂ-mﬁﬁnﬁ AR)27y were

added, the organic phase renove eous p ase extracted with
di chl or omet ha:as (nh,2H), B35, . 2H)h 6. tfo(amairad4 e 8-3us.c1 ) % over

MySO4, conc rat I ed by col um chromat ography (di chi or onet hane
to 10% neth I"ﬁ' ﬁgtﬂ%n&?irgr iﬁ&et hane as eluant) to afford the title conpound

' I H NVR 400M—Iz DA 9): S = 1.4 (t,
gf_{)? >1’9550‘£Vt Fﬁ\ﬁ?@@ iTHegétlv% I_IDBHPK.’E'I éﬂﬂ-&) ( ): (

3 R AroiN, 5 ipee " Al Sos (o
H) L%I\/g 1(§I_SAWJ\ZSJQ. 330““215 Gm M2 g ? o ogutﬁ?ox
- 5' nitro-3- pa’*"?"iq“hlﬁé)w%s'??ﬁmg%’r obgé_él% 15?(% dr o- 7I¥I- Y

pyrazol oF4. 3-dl pvrimd in-7-one The title conpound of preparation 45 (1.0
g, 2.66 mmol), and potassium hexanethyl disilazide (1.72 g, 10.63 mol)
suspended i nExgmp&80anol (5 20 nl) and ethyl acetate (0.5 m) was heated

Lo refl ux 1 ojydds o loiesh

T y)-ﬁ-grogog -pyridinyilamino}suifonyl}acetic acid
Chlorosuifonyl chloride (878 mg, 4.6 mmol) in acetonitrile (10 mL) was

treated with water (0.08 mi, 4.6 mmol) stired for 10 min at room
temperature, concentrated in vacuo, and the residue dissolved in
dichloromethane (10 mL). 1.17 mlL of this soluton was then added
15 dropwise to a stired solution of the title compound of Example 74
(200 mg, 0.6 mmol) and trethylamine (0.16 mL, 1.2 mmol) in
dichloromethane (10 mL). After 14 h, the reaction mixture was extracted
with aqueous sodium hydroxide (2 M, 2 x 10 mL) and the combined
aqueous extracts acidified to pH 3 with conc. hydrochloric acid, and back-
- 20 extracted with dichloromethane (3 x 10 mL). The combined organic
(‘. extracts were dried over MgSQ,, and concentrated in vacuo, and the
residues purified by column chromatography (efuting with a gradient of
dichloromethane:methanol in (95:5 to 80:20) to give the title compound as
a cream solid (132 mg, 0.4 mmol).
25  m.p. 267-270°C
'H NMR (300 MHz, ds-DMSO): § = 0.9-1.0 (m, 6H), 1.65-1.8 (m, 4H), 2.85
(t, 2H), 3.5 (s, 2H), 4.15 (s, 3H), 4.3 {, 2H), 8.3 (s, 1H), 8.5 (s, 1H), 10.5
(brs, 1H), 12.0 (br s, 1H)
LRMS (ES — negative ion) 463 (M-H)
30



t he solvent was renmoved in vacuo and the residue taken up in water (20 ml)
and extracted with nethylene chloride (3 x 50 m). Conbined 0h3aRisE2003
extracts were washed with brine (50 nml), dried over MgpSO4 and concentrated
to a yel | owWE¥H 142 800 ny). Purification by colum 25 chr on®CAgBaHK#30
(elution with 3:7 ethyl acetate:pentane) gave the title conpound (295 ny,
0.76 mmol ). mp. 212-4C. 1H NWR (300 MHz, CDCI3): S = 1.05 (t, 3H),
1.75-2.1 (m 4H), 2.3-2.4 (m 2H), 2.'515.27'(m 2H), 2.95 (t, 2H), 4.3 (s,
3H), 5.5-5.6 (m 1 H, 9.1 (s, 1 H, 309.5 (s, 1 H, 10.8 (br s, 1 H.
LRVS (TSP).385 (M+). WO 01/27112 -- 157 - 20 August 2003 PCT/|BOQ 01430
Anal ysis: Fo .03; H 5.28; N, 21.63. Calcd for C18H2ON6O4 : C,
56.24; H, 5.%86%5 Exanpl e 8 ] ,

D

clobu to -3- oimy O Y -

f4.3-dl pyri mNiARB&-@ehidhsethyl)-Yemethiyivernenesolforsaride ¢86ang2 663 nmal) 69
mmol ) was dissolved in glacial acetic acjd (1,8 m ) and hg(é/esseil _%41arged
with 5% P4 owasagdad to shiypd-susnansiareal theid emm& PN Gt 14h.
The cat al yst r L éfemdg&lrf t r apddUse
concentrat ed (\iq@ava ’o&'rg)ﬁ'g]&rﬂgs"iﬁ d{ytéﬂ\?\ﬁ/e{gaé}gé nup i F]r)ewaﬂg.:'; '?E)'mgf",d basi fi ed
to pH 8 (5% Nahfie hemédto eeffuanfwexfurthet pdrtionsof M NDisdBechjoragthyll4¢ 3 x 20

VSOt T edudBabETZE0s-SRnpIe (Bach 0. i cRmelawbr appd A 1T
98:2 and 6 h. After a total of 21 h, the reaction mixture was allowed to cool to
10 room temperature, diluted with ethyl acetate (2.6 mL) and purified by
column chromatography (preabsorbed, eluting with a gradient of ethyl
acetate:pentane (20:80 to 30:70) to afford the t_itle compound as a yellow
solid (119 mg, 0.21 mol).
~ "H NMR (300 MHz, CDClg): & = 1.05 (t, 3H), 1.1 (t, 3H), 1.85-2.0 (m, 4H),
15 245 (s, 3H), 2.9 (t, 2H), 3.25 (br s, 8H), 4.3 (s, 3H), 4.5 (t, 2H), 7.35 (d,
2H), 7.7 (d, 2H), 7.9 (d, 1H), 8.4 (d, 1H), 11.3 (br s, TH). '
LRMS (ES — negative ion) 564 (M-H).

Example 82
20  Methyl {[5-(1-methyl-7-ox0-3-propyl-8,7-dihydro-1 H-pyrazolo[4,3-d}-

rimidin-5-yl)-6-propoxy-3-pyridinyl]Jamino}acetate
The fitle compound of Example 74 (200 mg, 0.6 mmol) and

methylbromoacetate (55 ulL, 0.58 mmol) were dissolved in N,N-

diisopropylamine (2 mL) and the mixture heated to reflux for 20 h. After
25 cooling, the reaction mixture was pre-absorbed onto silica, and purified by

column chromatography (ethyl acetate:pentane (50:50) as eluant) to give

the titie compound as an off-white solid (139 mg, 0.34 mmol).

m.p. 175°C

"H NMR (400 MHz, CDCls): § = 1.0 (t, 3H), 1.15 (t, 3H), 1.8-1.95 (m, 4H),
30 2.9 {t, 2H), 3.75 (s, 3H), 3.95 (d, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d,

1H), 8.15 (d, 1H), 11.25 (br s, 1H) |



20 met hyl ene chl ori de: net hanol as eluant, then 30:70:1 ethyl

acet at e: pent ane: 0. 88 ammoni a). 5-(5-am no-2-(cycl obutyl oxy) - 3Ry, Qb@é’a”
1- et hyl - %‘}qj bz1 6- di hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n- 7- E%G%%j

obt ai ned (70 ny, 19 mmol ) together with 11] 6- (cycl obut yl ogg? 430
met hyl - 7- oxo- 3- propyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3-d] pyrim din-5-yl)-3 25
pyridinylJacetam de (34 ng- 0.09 nmol)

5-[ 5-am no- 2- (cycl obut yl oxy) - 3- pyri di nyﬂ-l nmet hyl - 3- propyl - 1, 6- di hydro- 7H
pyr azol 0[4 3-d] pyrlmdln 7-one: mp. 185-185.5C. 30 1H NWMR (300 MHz,

CDC13): = 1.05 (t, , 1.65-2.0 (m 4H), 2.2-2.35 (m 2H), 2.5-2.6(m
2H), 2.9 (t LBMS ( &rmatlgeuqnmma( 4f) 3H), 5.3-5.4 (m WD 01/27112 -- 158

- 20 August 2003 . PCTI | 11.3
(o s, 3 Ry Analigie pupil Ge 7 g, Bian: Y202t Sl fol GO I 7T |
22.89. Cal ccs7fg¢5 19181422 No®D o1 H2O : c 60.85 H, 6.33; N, 23.14%5

111" 16-(cycl obutyl oxy) 5- (1 nmet hyl - 7- oxo- 3- propyl -6, 7-di hydro-1 If
pyrazol o[ 4, 3-d] pyri mi di n-5-yl)-3-pyridinyl]acetam de: mp. 279-281 C. 1H

NNR(3005M%8:1.0(L 3H), 1.65-1.9 (m 4H), 2.2 (s, 3H), 1o
2.25-2.3(m 2526 (m 2H), 2.85 (t, 2H), 4.2 (s, 3H), 5.85-5,4. (m
; dl

1H, 7.2 (M ymw{fﬁ(ﬁﬁxéthvl-ﬂ-o d: H. LRVG
(TSP) 397 (M—I{)
_met hyl - 70 Tigniding® ' k 28108 B1€ dl pyrimid
I n-5-vyl J de
(6.03ni . 0 “‘*e{‘?é'&‘g%"&*dﬂd = Q’é’sg{du Hgmé BY RSP 3R Inehy103)

- bromoproplonate (98 ubL, 0.9 mmol) were dissolved in NN-

P

10 diisopropylethylamine (3 mL) and the resultant mixture stirred at room
temperature for 14 h, after which additional methyl 2-bromopropionate
(24 pk, 0.2 mmol) was added and the mixture heated to reflux for 6 h.
The cooled reaction was concentrated in vacuo and the residue purified by
column chromatography (pre-absorbed, ethyl acetate : pentane (3:10) as

15 eluant) to afford the title compound as a white solid (258 mg, 0.6 mmol).
m.p. 185-7°C ‘
'H NMR (300 MHz, CDClg): 8 = 1.05 {t, 3H), 1.15 (1, 3H), 1.55 (d, 3H),
1.85-2.0 {(m, 4H), 2.9 (t, 2H), 3.75 (s, 3H), 4.1 (t, 1H), 4.3 (s, 3H), 4.45 (1,
2H), 7.7 (d, 1H), 8.15 (d, 1H), 11.4 (br s, 1H).

20 LRMS (ES - negative ion) 427 (M-H).
Analysis: found C, 58.77; H, 6.62; N, 19.13. Caled for
C>1H28Ns04;0.1EtOAC: C, 58.78; H, 6.64; N, 19.22%

Example 84

25 N-5-(1-Methyl-7-ox0-3-propyl-6. 7-dihydro-1H-pyrazolof4,3-dpyrimidin-5-
yl)-6-propoxy-3-pyridinyllalanine '
The title compound of Example 83 in methanol (5 mL) was treated with a

solution of sodium hydroxide (64 mg, 1.6 mmol) in water (2 mL) and the
reaction mixture stirred at room temperature for 14 h. After concentration
30 of the reaction mixture in vacuo, water (5 mL) was added and the solution
acidified with.conc. hydrochloric acid (5 drops) to afford a white precipitate,



. of the title conpound of exanple 74 (100 ng, 0.29 nmol), 4- 20

+ di met hyl am nopyridine (2 ng), and triethylamne (0.08 m, O. @@mg@t)mdg,n

~ net hyl ene clq*&bbgﬁléSml) The resultant mxture was stirred at
t enper at ur e days, concentrated in vacuo and the resi dL?&Tﬁ‘&P?’?’i“é‘B by
col um chr omat ography (elution with ethyl acetate) to afford the title
conpound as a white solid (105 ng, 0.25 ). 25 mp.219-220C. 1H NWR (300
MHz, CDCI3): 8 = 1.02 (t, 3H, 1.13 (t",'.]g’g;)“,' 1.8-1.9 (m 2H), 1.9-2.0 (m
2H), 2.90 (t, 2H), 3.06 (s, 6H), 4.26 (s, 3H), 4.52 (t, 2H), 6.26 (br s, 1
H, 848 (d, 1 H, 858 (d, 1 H, 11.2 (br s, 1 H. LRVS (TSP) 414 M—l )
30 Anal ysis: Wbichdwas Bemosded Hy dillsatjony, and. drind @al vatuoo to gopizthe7 C,

e of ool AL o S

N-(6-(P 3 h I
dl E)y(gn (rjlogo>5<y?/ wﬁégg?m?ﬁ ?ace a%%‘geiégﬁl-@ gn1h dr| ?ggy%ﬁiol 9%6 mml )
was added to ém,sdH)Jta Brﬁt @H});, de2 (t, 1H3, 4.26n(ePBHI 41#56(K<’£I1b)| g.74d,( 1) ;15 0. 29

mmol) in THE&? ﬁ the esultant solution stirred at roomtenperature
for 2h. Satur&hdilsd onate (10 mM) and ethyl acetate (10 m) were

added, and thgeg S " % acted with ethyl acetate
(2 x 10 m). Coﬁ?l?g %ér%aﬁﬁs:@n re(l\?\lla]gﬂ M?%H ter (20 M) and brine
(20 m), drieAnalysis: MiGadd an@, cobnld@sedH o 6.88; t iN,l e 18BGouhled Honhite

100" (1 by  CanbeaS, B Sy 2o %%stﬁz% (5. 31 2.90 (1) 2.

4.26 (s, 3H), 4.52 (t, 2H), 7.13 ( brs 1 H), 8.61
: 10 Example 85

dihydro-7 H-pyrazolo[4,3- rimidin-7-one

The titte compound of Preparation 39 (2.1 g, 4.1 mmol) was dissolved in

tert-butano! (40 mL), the solution degassed, treated with potassium
15  hexamethyldisilazide (2.66 g, 16.4 mmol) and heated to 60°C for 24 h.

The resultant mixture was concentrated, and the residue taken up in water

(200 ml) and extracted with dichloromethane (3 x 100 mL) and the

combined organics dried over MgSQ,, concentrated and crystallised from

ethyl acetate to afford the title compound as a white solid {1.15 g,
20 2.4 mmol).

'H NMR (400 MHz, CDCly): 8 = 1.4 (t, 3H), 1.5 (t, 3H), 2.3 {t, 6H), 2.9 (t,

2H), 3.0 (q, 2H), 4.4 (t, 2H), 4.6 (g, 2H), 8.4 (s, 1H), 9.0 (s, 1H)

LRMS (TSP) 483 (MH")

25 Example 86
5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-0x0-6 . 7-dihydro-2 H-pyrazolo-[4.3-
dipyrimidin-5-yl}-6-ethoxynicotinic acid |
The title compound of Example 85 (1.27 g, 2.6 mmol) in methano!
(100 mL) was treated with DMSO (5 mL), triethylamine (2.6 mi, 18.4

30 mmol), 1,3-bis(diphenylphosphino)propane (434 mg, 1 mmol) and

palladium(ll) acetate (414 mg, 1.8 mmol), and the resultant mixture heated



(s, 1 H, 871 (s, 1 H, 11.15 (br s, 1 H. LRWs (TSP) 385 (M#4). Analysis:
Found C, 59.08; H, 6.26; N, _21.45. Calcd for C19H24N603 . 0. bg a2Qudii36ds C
59.09; H, ; 21. 76% Exanple 93 5- 5- Dineth lamno -2- -3- ridin
> Dot pgeuziua?y- (O ETh e D 71-1-pyrazol of 4j 3- pyri Rt e
title conpound of exanple 74 (100 ng, 0.29 nmmpl) was added to 37% aqueous
for mal dehyde solution (0.13 m, 1.74 m#&__and formc acid (0.21 m, 5.6
mol ), and the resultant m xture heated 1© 90C for 24h. After allowing to
cool, the reaction mxture was diluted with water (20 m), 30 neutralised
with NaOH (2M and extracted with ethyl acetate (2 x 20 m). The conbi ned
extractss wer d0EShednden 4826t kRa {m)ps‘ﬁ)qf QO fet 1evbr Afisdiltratiomdbiosigh2003 WO

01/ 27112 -- 160 0/.01430 and trated .t i which

Sur i Tied by CPaRH®. AP IRAMGT miRGrS S PAfbREH eehebR i fHiG e fine™

pentane) to ¢iS@ rhbp anhdt Waterc@SDOmMAY), aﬁdath}éebﬂg@W@gthe (s&pardtedO di@dnmol ) .
1 300 MHz, -CDCI3): =1.03 (t, 3

mp. 162-162.5C. 5 1 H NVR ( : : _ _3H), 1.13 (t, 3H),
1.80-2.0 (m oxes MgSOgoand copegntratedta an aange pilp ¢ Pugficalign by codupn. 2H) |

5.29 , . . : .
Anal ygiss: }ng Ra&r&gﬂogéa%y %elp?mg,%ﬂ%lga('\@ag%r@)ff @ﬁ@ﬁ%ﬁ’k@%@ém& as C to
61, 60; H 77a@me:jrw,(1aaﬁ3waw Ongave %tﬁlgfbagg-[zgmgmhﬁﬁepamya-s-ethyl-
ropvl - 6. 7- rQ- razol ol i 4, 3-dl pvr i n- -

E- yIOg/ 6- pr op %%’5%8J;Pﬁhéfﬁ?‘l@’%’é?ﬂ%q?é-%Yﬁ'ﬁdé"‘édf'}pgﬁmp’eﬂm%@ﬁﬁ afSon 36
(114 nrg, 0. 23 dRhy imPuld PARHhnge 2olid (1.18 g).

C H NMR (400 MHz, CDCl3): 1.4 (t, 3H), 1.45 (¢, 3H), 2.3 (s, 6H), 2.9 (t, 2H),

" 10 3.05(q, 2H), 3.95 (s, 3H), 4.4 (t, 2H), 4.7 (q, 2H), 8.9 (s, 1H), 0.25 (s, 1H)
LRMS (TSP) 415 (MH")

The crude methyl ester (1.18 g) was taken up in dioxan (20 mL), treated
with aq. sodium hydroxide (2 M, 3.4 mL) and the resultant solution stirred
15 at room temperature for 14 h after which the dioxan was removed in
vacuo, and the remaining aqueous solution washed with toluene
{150 ml), acidified with conc. hydrachloric acid to pH 2, and concentrated
o a solid. Trituration with hot ethanol (70 mL) afforded the tite compound
as a white solid {710 mg, 1.8 mmol).
(o 'H NMR (400 MHz, de-DMSO): 8 = 1.3 (t, 3H), 1.35 {t, 3H), 2.8 (s, 6H), 3.1
i (a. 2H), 3.6-3.7 (m, 2H), 4.4 (q, 2H), 4.75 (t, 2H), 8.4 (s, 1H), 8.8 (s, 1H),
10.5 (br s, 1H), 11.9 (s, 1H). |
LRMS (TSP) 401 (MH").

25 Example 87
5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-0x0-6,7-dihydro-2 H-pyrazolo-[4,3-
dlpyrimidin-5-vi}-6-ethoxy-N-methoxy-N-methylnicotinamide

The title compound of Example 86 (710 mg, 1.8 mmol) was dissolved in
dichloromethane (150 mlL), 1-hydroxybenzotriazole hydrate (263 mg,
30 1.95 mmol), N,Ndisopropylethylamine (1.26 mL, 7 mmol) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide - hydrochloride (374 mg,



AN

m) was treated with potassiumbis(trinethylsilylamde) (148 ng, 0.92

- mmol ) and the resultant mxture heated to 80C for 4.5 h, all gyegqgl® 650!

and concentrated in vacuo. The residue was partioned between water (20 20

" m) and et hWOMF e (20 M), and the aqueous phase separ at @ETARH001430

extracted with ethyl acetate (2 x 20 m). The conbi ned organics were

- washed with water (20 m ), brine (20 m ) _and dried (MySOH4) before
i concentrating to an off-white solid. Parkdicat i on by col unm chr omat ogr aphy

(eluting with 3:10 ethyl acetate : pentane) gave the title conpound as a
25 white solid (60 ng, 0.14 mmol ). mp. 210-211 C. 11-1 NWR (300 MHz,

CDA 3): 1.00 {95 3imol}. Gleret , adddd XollGwéd , HH) N,mdiﬁﬁtﬁ;gﬂydmcyﬁminez. 90
(t, 2H), 4.16 (t, 2H), 4.26 (s, 3&, 4.52 (t, 2H), 6.5 (br s, _1I—3, 7.26
(d, 1 H), 8.caydrachloride (1¥8 mg,nHt.8smmolly) andctherfgsultaghymixiuse  slired at

Anal ysi s: Fou ! - H, o\ I aLC, WO
01/ 27112 - 16@"&&‘?@'@&%}‘@.@55%\[" 1§5@%§z%§§8@?“ f%&"gk%%%ﬂﬁtgmso
(Eéa_npl S- 35 5(8® mil)yand _qict_lloroln)\et{Iang (54(? mL) \Gvelre adld)ed, hthle orgagic phase

-iiodo-2-propoxv-3-pyridinyl)-1-[2-(4-norpholinyl) et

(e hvelr oo 715, pytemoNest 4550 i) phinaPYS 7 bhARS. BRaPIHd At nsbilorogpethane
preparation 4 Y/ , b ' | HBHOB\EIO oOm),
et hyl acet at e&( glﬁ?)rﬁla'g'd .Sﬁ)? assi u}rr]1)ett:j %aﬁggsggh%ggféﬂgé, B&'@% mmMg@vV\gr'e
added and t hecongamtiated andxpuifiedHaaceldmmochrematogtaphyl@idiioromithane ial

potassiumt-b xi d 1.6 4.2 | ) was, added d.the .mxture heated
Por “act urt her 1% mafhdriot fp fighiteindiBRng, 45" uaRNGR Aol e yif HembSuad

residue was paé hiyeliew dip(se0angViiEmmdp M) and nethylene chloride (100. .
m ) and the organi c phase separat ed. e aqueous phase was extracted with

di chl or ot halté NMRX4000MHiz) CRGIs) Be= dotrif, 861, 1.55 (t, 2H), 2.3 (s, 6H), 2.85-
2.95 (m, 2H), 3.0 (g, 2H), 3.4 (s, 3H), 3.6 (s, 3H), 4.35-4.45 (m, 2H), 4.7 (q,
2H), 8.7 (s, 1H), 9.2 (s, 1H).

LRMS (TSP) 444 (MH").

15

I-1.6-dihydro-7H-

pyrazolo[4.3-dlpyrimidin-7-one

The title compound of preparation 45 (1.0 g, 2.66 mmol), and potassium

hexamethyldisilazide (1.72 g, 10.63 mmol) suspended in cyclobutanol (5
20 ml) and ethyl acetate (0.5 ml) was heated to refiux for 14 h. After cooling,

the solvent was removed in vacuo and the residue taken up in water (20

ml) and extracted with methylene chloride (3 x 50 ml). Combined organic

extracts were washed with brine (50 ml), dried over MgSO,; and

concentrated to a yellow sofid (~800 mg). Purification by column
25 chromatography (elution with 3:7 ethyl acetate:pentane) gave the title

compound {295 mg, 0.76 mmol).

m.p. 212-4°C,

1H NMR (300 MHz, CDClz): 6 = 1.05 (t, 3H), 1.75-2.1 (m, 4H), 2.3-2.4 (m,

2H), 2.5-2.7 (m, 2H), 2.95 (1, 2H), 4.3 (s, 3H), 5.5-5.6 (m, 1H), 9.1 (s, 1H),
30 9.5 (s, 1H), 10.8 (brs, 1H).

LRMS (TSP) 385 (MH").



15 organics dried over MgSOH and reduced to a yellow solid (-17 g).

Pﬁri fi ciat I on by col l(.lm’] chr onmat ographly)(el uti ﬁn W t hhet hyl acehalglst 9gp4se
the title 13.3 g, 24.1 mmo together with recove artlng
mat eri al (Wﬂﬁgﬁ 2 mol). mp. 175-177C. 20 1H NWR (300 kﬁgﬂﬁ

1.1 (t, 3H), 1.4 (t, 3H), 19205(m2H) 245255(m4H)285(t
2H), 3.0 (g, 2H), 3.6-3.65 (m 4H) aégt , 4.7 (t, 2H), 8.4 (s, 1
H, 9.0 (s, 1 H, 10.95 (br s, i T (TSP) 540 (MHO ). Analysis: found
C, 46.79; H 5.01; N, 15.44. Cal cd for C21 H27N6CBL : C, 25 46.85; H,
5.05; N, 15.61 % Exanple 96 5-

2- But oxy_5- i Analy8istyFound3,)5608; Hy 5:28; - 2 1.680r Galedi foy ICellzdNsOn.:6C30

di hvdr o- 7Hpy din-7-one The title conmpound of preparation
49 (1.25 g, ésaégnﬁvéz4$c%1gé€3 %ed n 20 August 2003 WO 01/27112 -- 162

PCTI 1 BOO/ 01430 butanol (12 m) was treated wth potassium

hexanet hyl di sil azide (2.18 g, 10.9 mml) and the reaction m xture heated
to reflux for 60h, After renoval of the solvent in vacuo, the residue was

parti oned beéween er and nethylene chloride, the pH adjusted to 7 (2N
HC ) and e—’é%FﬂBQﬁS phase separated, and extracted with nethyl ene

chloride. Coplps oPUBAGKA- @(i-mhﬁ-mmg«ﬁmpﬁe,maihy&rd-wel-, dried over
MySO™4, and concen ra ed To a residue which after trituration with pentane,
affor ded t hepyrazelpk4 3-dipwimidins-wik3pyridinyllagelamide 4 NVR (400 MHz, CDCI 3):

= 1.02 (t%@) 1.4 (t, 3H), 1.5-1.6 (m 2H), 10 1.85-1.95 (m 2H),
252 6 (m 2.85 (t, 2H), 2.97 (q, 2H), 3.6-3.65 (m 4H), 4.55 (t,

2H) , (475(t @’ @045 (d, 1 H), 9.05 (d, 1 H), 10.95 (br s, 1 H. Exanple
97
10 5-{5-Amino-2-{cyclobutyloxy)-3-pyridinyll-1-methyi-3-propyl-1.6-dihydro-

7H-pyrazolo[4,3- rimidin-7-one
The titte compound from example 88 (266 mg, 0.69 mmol) was dissolved
in glacial acetic acid (10 ml) and the vessel charged with 5% Pd on carbon
(20 mg) and stirred under hydrogen (60 psi) for 14h. The catalyst was
15 removed by filtration (Arbocel*) and the residue concentrated in vacuo.
The residue was taken up in water (5 ml), basified to pH 8 (6% NaHCOs
solution) and extracted with methylene chloride {3 x 20 ml). Combined
organic extracts were washed with brine (20 ml), dried over MgSQO,,
reduced in vacuo and purified by column chromatography (first with 98:2
(-- 20 methylene chioride:methanol as eluant, then 30:70:1 ethyl
' acetate:pentane:0.88 ammonia). 5-[5-amino-2-(cyclobutyloxy)-3-pyridinyi]-
1-methyl-3-propyl-1,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one was
obtained (70 mg, 0.19 mmol} together with N-[6-(cyclobutyloxy)-5-(1-
methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-3-
25 pyridinyllacetamide (34 mg, 0.09 mmol).

5-[5-amino-2-(cyclobutyloxy)-3-pyridinyl}-1-methyl-3-propyl-1,6-dihydro-7 H-
pyrazolo[4,3-djpyrimidin-7-one:
m.p. 185-185.5°C.

30 1H NMR (300 MHz, CDClg): 8§ = 1.05 (t, 3H), 1.65-2.0 (m, 4H), 2.2-2.35
{m, 2H), 2.5-2.6 (m, 2H), 2.9 (t, 2H), 3.6 (s, 2H), 4.25 (s, 3H), 5.3-5.4 (m,



15 4-{[5-(2- Et hoxy-5-iodo-3 pyridinyl)-3-ethyl-7-oxo-6, 7-di hvdro- 2H
ayrazol o[ 4. 3-di pyri m di n-2-y] net hy~l benzonitrile The title cggmggmgoogas
prepared fr tl e conpound of preparation 50 in ethanal usin

met hod of e%?’gﬂég 1 H NMR (400 MHz, CDCI3): 8 = 1.25 (t, ﬁj’m"ﬂ’%‘sﬁ?t
3H, 2.95 (q, 2H), 4.6 20 (q, 2H), 5.6 (s, 2H), 7.25 (d, 2H), 7.60 (d,

2H), 8.40 (d, 1 H), 8.95 (d, 1 H), 10.81§§br s, 1 H. _ LRWs 527 (M#), 549
(MNal . 25 Exanpl e 98 5-(2-Proooxy-5-iodo=3
pyridinyl)-3-ethyl-2-(2-pyridinylneth -2,6-dihydro-

7f-pyrazol o[ 4. 3-dl pyri m di n-7--one The t|tIe conpound was prepared fromthe
product of prdbdsATEds, tH),B21HH, shd 1n@(ros] 141). exanpl e 95. 30

m p. 228. 9- 233 , CDCl 3 b =1.05 (t, 3 1.25 (t, 3H),
1 90 (m 2H), Lﬁ‘&%lﬁ%%%ﬁ) 150 (t, )2H), 5. 65 (s,( 2H),H)7.05 (d( 1 H)H)
7.20 (m 1 2 12 I / 163 -
1H, B 40 (H)sA"E"%is( g:%'g'g Quw)ﬁ)’ B ]éizzéé ?%E/aok?g@ ai'%@goﬁmvrs (ES
- positive iof@)1HCr: G}/EDB&)(H 633;ulNd23:,14&8. 73; H, 3.89; N, 16.14. Calcd for
C21H21 O2Nel1l: C, 48.85; H, 4.10; N, 16.28. 5 Exanple 99 ter- Bul 3- 3-eth

| -5- 5-iod%2 roo--rldlnl -7-0x0-6 7-dih dro-2H razolo 4 3-
rimdin-2- | m&a@@iﬂiéth 107-0%6--plopF1-6 TOMAYAS-1BS Pr epar ed from
aratlon 2 &sm g,the met pod of exasrfr?)le 95. 1 H NWR

t he product of preP
(400MHz, CDCl pyrazglof4 B-dlpy(imidisty-yl)-B-pyridiayllaefamities3 (s, 9H), 1.87-1.96
(m 2H, 3. OOH{B, 2?’592814034 (t, 2H), 4.49 (t, 2H), 4.60 (br s, 2H),
1H NMR (300 MHz, CDCl3): & = 1.0 (t, 3H), 1.65-1.9 (m, 4H), 2.2 (s, 3H),
10 2.25-2.3 (m, 2H), 2.5-2.6 (m, 2H), 2.85 (t, 2H), 4.2 (s, 3H), 5.35-5.4 (m,
1H), 7.2 (s, 1H), 8.55 (s, 1H), 8.65 (s, 1H), 11.0 (br s, 1H).
LRMS (TSP) 397 (MH™).

15 Example 91
N-[6-(Propoxy)-5-{1-methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-
dipyrimidin-5-yi}-3-pyridinyl]-N. N-dimethylurea

Dimethylcarbamoyi chloride (0.03 ml, 0.32 mmo!) was added to a solution
of the title compound of example 74 (100 mg, 0.29 mmol), 4-

20  dimethylaminopyridine (2 mg), and triethylamine (0.08 ml, 0.58 mmol) in
methylene chloride (5ml). The resultant mixiure was stirred at room
temperature for 10 days, concentrated in vacuo and the residue purified by
column chromatography (elution with ethyl acetate} to afford the fitie
compound as a white solid {105 mg, 0.25 mmol).

25 m.p. 219-220°C.
1H NMR (300 MHz, CDCl3): & = 1.02 {t, 3H), 1.13 (t, 3H), 1.8-1.9 (m, 2H},
1.9-2.0 (m, 2H), 2.90 (t, 2H), 3.06 (s, 6H), 4.26 (s, 3H), 4.52 (t, 2H), 6.26
(brs, 1H), 8.48 (d, 1H), 8.58 (d, 1H), 11.2 (br s, 1H).
LRMS (TSP) 414 (MH™).

30  Analysis: Found C, 57.96; H, 6.58; N, 23.65. Caled for CopHa7N;O5 @ C,
58.10; H, 6.58; N, 23.71% |



5.20 (t, 1 H), 8.41 (d, 1 H, 8.94 (s, 1 H, 10.75 (br s, 1 H 15 LRWS (TSP
- positive ion) 598.1 (M\H4+) Anal. Found C, 47.54; H, 5.02; ZUAU%{Q&smI cd
for C23H29 47.60; H, 5.04; N, 14.48. 20 Exanple 100, rid

-7-o0xo-fi %@@1’2 ?% 2H tent Bu |l 4- 3-eth 1-5- 5-iodo-2- rJ’(H‘”BQW?/I

gyrazol or4, 3-dj pvrimdin-2 _yl]-1-piperidinecarboxylate The title conpound
was prepared fromthe product of preparlggl on 53 using the nethod of
exanpl e. 95. 25 1H NMR (400MHz, CDCl 3) = 1.10 (t, 3H), 1.40 (t, 3H,

1.45 (s, 9H), 1.92 (m 4H), 2.40 (m 2H), 2.90 (m 2H), 3.08 (q, 2H), 4.38
(m 3H), 4.50 (t, 2H), 8.40 (s, 1 H, 898 (s, 1 H, 10.69 (s, 1 H LRWS
(TSP - positive ion) 609.7 (M#), 509.0 (M4} - BOO) 30 Exarrple 101 WO
01/27112 -- 164 - 20 August 2003 PCTI|B00/ 01430 3-Ethyl"

-(2- (4-nor phol i nyl ) et hyl 1 542- gr opoxy- 5- f(tr|rrethyIS|IyI)ethynyII-3- ridin
| -1 6-dih dEQaﬁ,qqg gazolo 4 3- rimdin-7-one Prepared by the nethod of
exarrple 14 fromthe title corrpound of exanple 95. 5 mp. 132 134C. | H NWMR

¥t[8y(Pra ‘ th 31propyl-&iZydihydig pysagolold.3r5- 2. 05
(mZI—D% n” v | t 3.0 (g, 2H), 355365(m4H)
4.55 (t H) = , 8.8 (s, 1L H, 11 (br s, 1 H).
LRVE (ES - nAceﬁct aahydﬂdewws mmEt}B was addeditoea isolution08f theHtifle |

0
Anal ysis: found C, 18; H, 53. Calcd for C26H36N603SI : C,
Y compound of example 74 (100 mg, 0.29 mmol} in THF (1 ml) and the

resultant solution stirred at room temperature for 2h. Saturated sodium
(- carbonate (10 mi) and ethyl acetate (10 ml) were added, and the aqueous
10 phase separated and extracted with ethyl acetate (2 x 10 ml). Combined
organics were washed with water (20 ml) and brine (20 ml), dried 6vér
MgSO, and condensed to the titie compound as a white solid (101 mg,
0.26 mmol).
m.p. 252-3°C.
15 1H NMR (300 MHz, CDCl3): & = 1.02 (t, 3H), 1.13 (1, 3H), 1.80-2.0 (m, 4H),
2.23 (s, 3H), 2.90 (t, 2H)}, 4.26 (s, 3H), 4.52 (t, 2H), 7.13 ( br s, 1H), 8.61
(s, 1H), 8.71 (s, 1H), 11.15 (br s, 1H).
LRMS (TSP) 385 (MH").
Analysis: Found C, 59.08; H, 6.26; N, 21.45. Calcd for CigH24NsO5 . 0.1
(20 H.0: C, 59.09; H, 6.32; N, 21.76%

Example 93

5-[6-(Dimethylamino)-2-propoxy-3-pyridinyl]-1-methyl-3-propyi-1,6-dihydro-
25 7H-pyrazolo[4, 3-dlpyrimidin-7-one .

The title compound of example 74 (100 mg, 0.29 mmol) was added to

37% aqueous formaldehyde solution (0.13 mi, 1.74 mmol) and formic acid
(0.21 mi, 5.6 mmol), and the resultant mixture heated to 90°C for 24h.
After allowing to cool, the reaction mixture was diluted with water (20 mi),
30 neutralised with NaOH (2M) and extracted with ethyl acetate (2 x 20 mi).
The combined exiracts were washed with water (20 ml), dried over MgSO4



B e A A

P AT Pt v ard s Bt as 5 8 e e L A A B SR A T £ 8 Sy sames m oeeet by g mn b e

©61.39; H 7.13; N, 16. 52% Exanpl e 102 15 542-Buto -5- trinmeth Isil [ eth n

-3- ridin -3-eth [ -1- 2- 4- 20 August 2003

nor ohol i nvl ) et hyil - 1. 6-di hydro-7f f pyrazol o[ 4. 3-dl pyrimidin-7-one The title
conpound was*PPERRIEd by the nethod of exanple 14 fromthe tRGN/BOBBHIBUNd
of exanple 96 in 69%yield (550 ng). 1 H NWR (400 MHz, CDCI3): S = 0.38 (s,
9H), 1.02 (t, 3H), 1.42 (t, 3H), 1.5- 20.1,6 (m 2H), 1.85-1.98 (m 2H),
2.46-2.56 (m 4H), 2.85 (t, 2H), 3.0 (q; 16Py; 3.55-3.65 (m 4H), 4.6 (t,
2H), 4.7 (t, 2H), 8.38 (s, 1 H), 8.85 (s, 1 H, 10.98 (s, 1 H. LRVS (TSP
524 (MH{). 25 Exanple 103 4-f(5-f

2- Et ho) c5- f ( t riritet bohaartidteet iynyd ) rdsiaye d:umhl -wat pytifidd otsy 6cdlumn
di hydr o- 2f -f - pyrazol oL, 3- Apyri m di n- 23/ nmet h I)benzonltrlle The title

conpound was ﬂtﬁﬂfﬁphl’ Iﬁ%‘uﬁﬁﬂ gth d¢ C@talﬂ fPQnﬁiBﬁ)eto givepthegtille of

?;(anng)e 9\7/\0 0 W3§83’3ﬁ°w§3i“3?4 'ﬁgoggsz'ﬁéﬁ)i BOOY 014113802(55 ?;D 2&0 >4

4.68 (g, 2H), rﬁ;ﬁl:!GQS1625|70730(d 2H), 7.65 (d, 2H), 8.38 (d, 1 H),
8.76 (d, 1H), 10.83 (s, 1 H. s Exanple 104

3- Et hyl - 5- §2- phtb POAR (806 MHiz, EDRYH) D |=y1 Pat(hyatih 113 By 3HYi hB032.9-(m 4H)di n

comound of earbie 8- BA1 e 3 g i SUASBIE AP AT e 1R 1380,

CDCl 3): 8 0%9339@-1)1}11 00 (t 3H) 1.25 (t, 3H), 1.90 (m 2H), 3.00
(q, 2H), 4.50 (RMSH)SP)SH (Mg_m 7.00 (d, 1 H, 7.20 (m 1 H),
Analysis: Found C, 61.46; H, 7.08; N, 22.62. Calcd for C1aH26NsO2 : C,
10 61.60; H, 7.08; N, 22.59%

Example 94
Propyl 5-{1-methyl-7-ox0-3-propy!-6.7-dihydro-1 H-pyrazotoj4,3-dlpyrimidin-

15 5-yl)-6-propoxy-3-pyridinylcarbamate

The title compound of preparation 36 (114 mg, 0.23 mmol} in propanol (15
ml}) was treated with potassium bis(trimethylsilylamide) (148 mg, 0.92
mmol) and the resultant mixture heated to 80°C for 4.5 h, allowed to cool
and concentrated in vacuo. The residue was partioned between water (20
20 ml) and ethyl acetate (20 ml), and the aqueous phase separated and
extracted with ethyl acetate (2 x 20 ml). The combined organics were
washed with water (20 ml), brine (20 ml) and dried (MgSQ4) before
concentrating to an off-white solid. Purification by column chromatography
(eluting with 3:10 ethyl acetate : pentane) gave the title compound as a
25  white solid (60 mg, 0.14 mmol).
m.p. 210-211°C.
1H NMR (300 MHz, CDCls): 8 = 1.00 (t, 3H), 1.03 (1, 3H), 1.13 (t, 3H),
1.65-2.0 (m, 6H), 2.90 (t, 2H), 4.16 (t, 2H), 4.26 (s, 3H), 4.52 (t, 2H), 6.5
(brs, 1H), 7.26 (d, 1H), 8.69 (d, 1H), 11.2 (br s, 1H).
30 LRMS (TSP) 429 (MH").
Analysis: Found C, 58.88; H,6.63; N, 19.61. Calcd for C21H2aNg0Oy4 : C,



7.60 (dd, 1 H 8.30 (s, 1 H, 855 (d, 1 H, 875 (s, 1 H, 10.70 (s, 1 H
LR?/B (TEPI - p05|t|v<(a |o;1) 487.5 (]lc\/Hj( 15 Exzﬁrr}:)l eI 1?)5 tﬁnt :B;Jt ¥ August 2003
3-(3-ethy 2-1)ropoxy-5 trimethylsilyl)ethynyll-3-

pyri di nyl b- @0735&7 dr o- 2H pyrazol ol ' 4. 3-dl pyri mi di n- 2-yl ) - 1-PCT/IB00/01430
azetidi necarboxvlate 20 Prepared fromthe title corrpound of exanple 99 by
the nmethod of exanple 14. 1 H NVWVR (400NHz, MeOD): 8 = 0.25 (s, 9H), 1.05
(t, 3H, 1.31 (t, 3H, 1.44 (s, 9H),"11.6é7‘-*1.96 (m 2H), 3.00 (g, 2H), 4.33
(t, 2H), 4.52 (t, 2H), 4.54- 4.80 (m 2H), 5.18-5.25 (m 1 H), 8.32 (d, 1
H, 874 (d, 1 H 25 LRMS (TSP - positive ion) 569 (M\H4}), 452.0 (MH)
Anal . Found E5B.860H3B.591.N, 9.89% N, 15.15 Calcd for C28H38QUNGSi: C, 61.07;
H 6.95; N, 15.26. 30 Exanple 106 Pert Butyl

4-(3-ethyl -7-o0xo0-5-(2-propoxy-5-f(trinethylsilyl)ethynvll-3 WD 01127112 --
166 - 20 August 2003 PCT/|B00/ 01430 pyridinyl}-6.7,dihydro-2H Dyrazol o

4. 3-dl pyrimdin-2-yl)-1- piperidinecarboxylate Prepared fromthe title
conmpound of Exgy_mleaQﬁOO by the nethod of exanple 14. 5 1H NVR (400MHz,
CDCl 3): 8 : : 3 : . 9H), 1.92

(m 4H), : a € I : ] iy 38, . 4.55 (t,
2H), 8.35 (sgin de-? 51&84:3, nn’anhr?? % 1 H LRV (TSP - Ppositive ion)
580 (MH+), 4 .86; H, 7.24; N, 14.30 Calcd

for C30H4204Rbsititle. @HzmundLof m’e;&ratwn 4B| (13. 7349 28. 41mmnl) was dissolved
in n-propanol (200 mi}, ethyt acetate (6 ml) and potassium t-butoxide (3.2
( g, 28.4 mmol} were added and the resultant mixture heated to reflux for
~ 10 6h. Additional potassium t-butoxide (1.6 g, 14.2 mmol) was added and the
mixture heated for a further 2h, after which the solvent was removed in
vacuo. The residue was partioned between water (50 ml) and methylene
chioride (100 mi} and the organic phase separated. The aqueous phase
was extracted with dichloromethane (2 x 100 ml) and the combined
15 organics dried over MgSO,; and reduced to a yellow solid (~17 g).
Purification by column chromatography (efution with ethyl acetate) gave
the title compound (13.3 g, 24.1 mmol) together with recovered starting
material (2.31 g, 4.2 mmol).
m.p. 175-177°C.
20 1H NMR (300 MHz, CDCl3): 8 = 1.1 (t, 3H), 1.4 (t, 3H), 1.9-2.05 (m, 2H),
2.45-2.55 (m, 4H), 2. 85 (t, 2H), 3.0 (g, 2H), 3.6-3.65 (m, 4H), 4.5 (t, 2H),
4.7 (t, 2H), 8.4 (s, 1H), 9.0 (s, 1H), 10.95 (br s, 1H).
LRMS (TSP) 540 (MH*).
Analysis: found C, 46.79; H, 5.01; N, 15.44. Calcd for CoiHz7NgQ3l : C
25 46.85; H, 5.05; N, 15.61%

P

Exampie €5
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-[2-(4-morpholinyl}ethyll-1,6-
36 dihydro-7H-pyrazolo[4.3-dlpyrimidin-7-one

The title compound of preparation 49 (1.25 g, 2.3 mmol) in degassed n-
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Exanmpl e 107

| 3- Et hy-1-5- (5- et hynvl - 2- propoxv- 3- py(di nvl) -1-f2- (4- nor phol i ngla)gideydds- 1. 6

15 di hydr o- - ol of 4. 3-0 pyrimdin-7-one Prepared by the nethod of
exanpl e 15 %Hﬁﬁ’i@ztltle conpound of exanple 101. m p 137 PEFGBOO/RIAZIN\R
(300 MHz, CDC13): 8 = 1.15 (t, 3H), 1.4 (t, 3H), 1.95-2.05 (m 2H), 20
2.45-2.5 (m 4H, 2. 9 (t, 2H), 3.0 (q, %1;!) 3.1 (s, 1 H), 3.45-3.65 (m
4H), 4.55 (t, 2H), 4.7 (t, 2H), 8.4 ('§,1 H, 89 (s, 1 H, 11 (br s, 1
H. LRMS (ES - negative ion) 435 (MH (ES - positive ion) 437 (M#H).

Anal ysis: found C, 62.75; H, 6.47; N, 18.79. Calcd for C23H28N604 0. 2H20:
C, 63.79; H, "tutdrol (N2 ifl) Ra%otieaterdawith o oﬂa&&lum hexamethyldlsﬂa2|de (2 18 g,

o hodro ShEoiGhtaball e e | Feagtian . %ﬁ»&%{@ Beateh ¢ rellg -
prepared by t@ﬁﬁ%%@%ﬁga%gﬁé@o ggggéé.%e wdd eagacumeeﬁ vaatepp! e

102 in 88%yie 0112 2 PCT/ 1 BOO 01430 - -
167 - 1 H Nl\/l%r(dﬂﬁibthﬂene(dhﬁbﬂde thepH . &ljisted 361)7 (21N4-I(ct) and—i)he 8qgequs (m

e <54L bnﬁs@ Sﬁpéfﬂtﬁd ﬂwwr@cﬁf vaﬁ:s (m%tha'%e @W Qgﬁbmeﬁq
8.85 (s, 1 Hgy glcgfbh ﬁzl’ctsS weﬂe "\yasﬁe&%h(ﬁﬁﬁé 4&ried Msirer) MESQZDT” (109

4- ([ 5-(2- Ethox ynyl -3 I nyl) et hyl - 7- oxo- 6, 7-di hydro-2H io
pyrazol o( 4, 3- qunlrate;utoaxgs metmbtcmlaéﬁewﬁutaﬂmmwemana;mﬂm was

prepared by ttt}% é’garh 8un8(0§é np{ gn;h%oi)r om exanple 103 in 79% (147 ng).
1H NMR (400 MHz, CDCly): & = 1.02 {t, 3H), 1.4 {t, 3H), 1.5-1.6 (m, 2H),
10 1.85-1.95 (m, 2H), 2.5-2.6 (m, 4H), 2.85 (t, 2H), 2.97 (a, 2H), 3.6-3.65 (m,
4H), 4.55 (i, 2H), 4.75 (1, 2H), 8.45 (d, 1H), 9.05 (d, 1H), 10.95 (br s, 1H).

Example 97
15 4-{[5-(2-Ethoxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro-2 H-

pyrazolo[4 3-d]pyrimidin-2-ylimethyl}benzonitrile

The title compound was prepared from the title compound of preparation
50 in ethanol using the method of example 95.

1H NMR (400 MHz, CDCl3): 8 = 1.25 (§, 3H), 1.5 (t, 3H), 2.95 (q, 2H), 4.6
20 (g, 2H), 5.6 (s, 2H), 7.25 (d, 2H), 7.60 (d, 2H), 8.40 (d, 1H}), 8.95 (d, 1H),

10.8 (br s, 1H).

LBMS 527 (MH"Y), 549 (MNa").

25 Example 98
5-(2—Proooxv—5—iodo-3-_ ridinyl}-3-ethyl-2-(2-pyridinvimethyi)-2,6-dihydro-

7H-pyrazolof4,3-dlpyrimidin-7-one

The title compound was prepared from the product of preparation 51 using
the method of example 95.

30 m.p. 228.9-233.8°C
1H NMR (400MHz, CDCl3): § = 1.05 (¢, 3H), 1.25 (t, 3H), 1.90 (m, 2H),
3.00 (g, 2H), 4.50 (t, 2H), 5.65 (s, 2H), 7.05 (d, 1H), 7.20 (m, 1H), 7.60 (¢,



1H NVR (300 MHz, CDCI3): 6 = 1.28 (t, 3H), 1.55 (t, 3H), 2.93 (q, 2H),

3.18 (s, 1 H, 4.68 (g, 2H), 5.61 (s, 2H), 7.31 (d, 2H), 7.630(hgustbdos 8- 40
(d, 1s 1 (d, 1 H, 10.83 (s, 1 H. Exanple 110

3- Et hyl - 5- -Sﬁ?{ﬁi%n - 2- propoxy- 3- pyri di nyl ) - 2- (2- pvri di nyl mECH{PIYH4Y 54
dih dro-7H -razolo 4 3- rimdin-7-one The.title conmpound was prepared from
t he product of exanple 104 by the net hlo(%t of exanple 15. mp. 189C 1H NWR
(400MHz, CDCI3): S =1.05 (t, 3H), 1.25tt, 3H), 1.95 (g, 2H), 3.05 25 (q,
2H), 3.20 (s, 1 H), 4.60 (t, 2H, 5.65 (s, 2H), 7.10 (d, 1 H, 7.20 (d, 1 .
H, 7.60 (dd, 1 H, 8.40 (s, 1 H, 8.60 (d, 1 H, 8.80 (s, 1 H, 10.80 (s,
1 H LRVS (T$H), 8.40qs[tH)NS8.55(), 115 89&s, At 1070usd1E) 65. 05; H 5.46; N,
19.16. Calcd, for %gHZZOZNG.Q. H2O 64.68; H 5.52; N, 19.68 30 20
August 2003 WRME (BSr1positiveien) Sy, 01430 Exanple 111 tent-Bu | 3-
3-eth I-5- 5 e . h-Chiy N - A - @Al 2 .

razol o[ 4. 3-d p?pi#nédé}dzng?@%@-’ -’%%?’ﬁ& %%’gzé'r %@ﬁ@gg’e@%ﬁég@gﬂ' Fg%stsﬁe title
conpound of k4D, &N, @28y t he nmethod of 5 exanple 15. 1 H NMR (400MHz,
CDCl3): S =1.05(t, 3H), 1.30 (t, 3H), 1.43 (s, 9H), 1.88-2.00 (m 2H),
3.00 (g, 2H), 3.19 (s, 1 H), 4.35 (app t, 2H), 4.52 (app t, -2H), 4.60-4.80
(br s, 2H), 5.22 (t, 1 H, 839 (s, 1 H, 880 (s, 1 H, 10.75 (br s, 1H
io LRVB (TSP - positive ion) 496 (M\H4). Exanple 112

Example 99
tert-Butyl 3-[3-ethyl-5-{5-iodo-2-propoxy-3-pyridinyt)-7-oxo-6,7-dihydro-2H-
(< : pyrazolo[4,3-dlpyrimidin-2-yi]-1-azetidinecarboxylate

10 The title compound was prepared from the product of preparation 52 using
the method of example 95.
1H NMR (400MHz, CDCl3): 8 = 1.05 (t, 3H), 1.30 (t, 3H), 1.43 (s, SH),
1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.34 (i, 2H), 4.49 {t, 2H), 4.60 (br s, 2H),
5.20 (1, 1H), 8.41 (d, 1H), 8.94 (s, 1H), 10.75 (br s, 1H)

15 LRMS (TSP — positive ion) 598.1 (MNH,")
Anal. Found C, 47.54; H, 5.02; N, 14.09 Calcd for Cp3Hz504Ngl: C, 47.60;
H, 5.04; N, 14.48.

20 Example 100
tert-Butyl 4-[3-ethy!-5-(5-iodo-2-propoxy-3-pyridinyl)-7-0x0-6,7-dihydro-2H-
pyrazolo[4,3-dlpyrimidin-2-yl]-1-piperidinecarboxylate

AN

The title compound was prepared from the product of preparation 53 using
the method of example 95.

25 1TH NMR (400MHz, CDCls): 6 = 1.10 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92
(m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.08 (q, 2H), 4.38 (m, 3H), 4.50 (t,
2H), 8.40 (s, 1H), 8.98 (s, 1H), 10.69 (s, 1H)

LRMS (TSP — positive ion) 609.7 (MH"), 509.0 (MH" - BOC)

30
Example 101




. tert Bul 4- 3-eth |I-5- 5-eth n 1-2- ro 0o -3- ridin |-7-0x0-6 7-dih dro- I5
. 2H-pyrazol o(4. 3-dl pyrimdin-2 ylf-I-piperidinecarboxyl ate Prepapgstbs@m the
“title corrpound of exanple 106 by the method of exanple 15. mp. 221 C1 H

- NVR (400MHz W@PBHII2 s = 1.03 (t, 3H), 1.40 (t, 3H), 1.45 (sPCIABOV/AI4SR 20

(m 4H), 2.40 (m 2H), 2.90 (m 2H), 3.05 (g, 2H), 3.19 (s, 1 H), 4.38 (m

3H), 4.57 (t, 2H), 8.39 (s, 1 H), 882 (s, 1 H), 10.70 (s, 1 H LRVE (TSP -

positive ion) 507 (MH{), 524 (MNH44) 25 lédarple 113 5- 5-Ace |-2- ro 0 -3-
ridin 1 -3-eth 1-1- 2- 4-no holin | eth -1 6- dih dro-7H razolo 4 3-
rimdin-7-one Prepared by the nmethod of exanple 16 fromthe product of

: pyridinghh yragglol. 3 idirigaone 20’ August 2003
oL 8oo ggﬁgm@mﬁﬂm@d 6 e zt%fr%giwnbe oBpglnd, 5L 1 ve

i on) 455 (M‘Dexanﬁr?@%'s found C, 60 43; H, 6.66; N, 18.22. Calcd for

C23H30N6O4 60.43; H, 6.68; N, 18.38%5 Exanple 114 5- 5-Ace
|-2-puto -B3- M.PHi182-134°Gih 1-1- 2- 4-mo holin 1 eth 1-1 6- dih dro- 7H

of “exampl o 161 (08 Virz ChtGek oL &8 b T ToBHin 1764, Hu 1860 32
m)' )2H) ' H NMRo64RE 2\41%2.4§3§Js3ém, aHy, 28874, oH), 80 (g, 2Hj2365-3.88)(m, utp; 1- 63
4.55 (t, 2H), 4.7 (t, 2H), 8.35 (s, 1H), 8.8 (s, 1H), 11 (br s, 1H).
LRMS (ES — negative ion) 507 (M-H)". (ES - positive ion) 509 (MH*).
10  Analysis: found C, 61.18; H, 7.12; N, 16.53. Calcd for CzgH3NgO3Si : C,
61.39; H, 7.13; N, 16.52%

Example 102
15 5-{2-Butoxy-5-[(trimethylsily)ethynyi]-3-pyridinyl}-3-ethyl-1-[2-(4-
morpholinyl)ethyll-1,6-dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one

The title compound was prepared by the method of example 14 from the

title compound of example 96 in 69% yield (550 mg).

1H NMR (400 MHz, CDCl3): & = 0.38 (s, 9H), 1.02 (t, 3H), 1.42 (t, 3H), 1.5-
20 1.6 (m, 2H), 1.85-1.98 (m, 2H), 2.46-2.56 (m, 4H), 2.85 (t, 2H), 3.0 {q, 2H),

3.55-3.65 (m, 4H), 4.6 (t, 2H), 4.7 (i, 2H), 8.38 (s, 1H) 8.85 (s, 1H), 10.98

(s, TH).

LRMS (TSP) 524 (MH*).

25

Example 103
4-[{5-{2-Ethoxy-5-[(trimethylsilvl}ethynvl]-3-pyridinyl}-3-ethyl-7-oxo-6,7-
dihydro-2 H-pyrazolo[4,3- rimidin-2-ylimethvilbenzonitrile

The title compound was prepared by the method of example 14 from the
30 product of exampie 97.

1H NMR (300 MHz, CDClg): & = 0.27 (s, 9H), 1.30 (i, 3H), 1.54 (t, 3H),



1.9-2.0 (m 2H), 2.45-2.58 (m 4H), 2.65 (s, 3H), 2.87 (t, 2H), 3.0 (q,
2H), ?555-3. 68 (m 4H), 4. ?2|4 75 (m 4H), 8585 (s,( 1 H, 928 Al§ust 2009) .

10. 88 r . LRVB (EI - positive ion) 469 (M . 04

5- (5- Acetyﬁyg-og’?%%gg-& pyridi nyl]-3-ethyl-7-o0x0-6.7-di hydr Oalfﬁilﬁp@%p% 4 3-
rimdin-2- | nmeth | benzonitrile Using the nmethod of exanple 16, the title
conpound was prepared frem the title Cfg;)ound of exanple 109 in 65%yvyield
(110 ng) 1H NMR (300 MHz, CDCI3): S =1 1.55 (t, 3H), 2.65 (s,
3H), 25295(q,2H) 475(q,2H) 56(s 2H) 73(d 2H), 7.65 (d,
2H), 8.85 (d, 1 é 1 H, 7 (br s %TSP) 443 (M),
465 (MNa*). g@ﬁj@@ﬁ)e4mq§2H) 5.61 (s 2H), 730 (d, 2H) 765 (d, 2H), 8.38 (d,

30 August 2008 D2 Yk GE bl o1ado 170 T ) e e vare

7H pyrazol o(4. 3-dl pyrimdin-7-one Prepared fromthe title conmpound of
exanpl e 110 by the nethod of exanple 16. 1H NVWR (400MHz, CDCI3): 8 = 1.10
(t, 3H, 1.30 (t, 3H, 1.95 (m 2H), 5 2.60 (s, 3H) 3.00 (q, "2H), 4.60
(t, 2H), $.70 (s, 2H), 7.10 (d, 1 Hkﬁ?%pi%“}g , 7.65 (t,. 1 H), 8.60
(d, 1 H, 8.85 (s, 1 H), 925(s 1 (s 1 LRVS (TSP --
positive ion3-E2Bgl-B dlﬁl 2-(2N, 17.18. Calcd
for 023H24CBN6. . 7.

37. 10 Exanple 117
5- 5-Ace |-2F on

6 5 : 6-di h dro-7H
Prepared from the title compound of example 98 by the method of

example 14.

Lo 10 1H NMR (400MHz, CDCls): 8 = 0.20 (s, 9H), 1.00 (&, 3H), 1.25 (t, 3H), 1.90
(m, 2H), 3.00 (q, 2H), 4.50 (t, 2H), 5.60 (s, 2H), 7.00 (d, 1H), 7.20 (m, 1H)
7.60 (dd, 1H) 8.30 (s, 1H), 8.55 (d, 1H), 8.75 (s, 1H), 10.70 (s, 1H)
LRMS (TSP — positive ion) 487.5 (MH")

15

Example 105
tert-Butyl 3-(3-ethyl-7-0x0-5-{2-propoxy-5-[(trimethyisilyl}ethynyi]-3-
pyridinyl}-6,7-dihydro-2 H-pyrazoloi4 3-dlpyrimidin-2-yl)-1-
azetidinecarboxylate

{, 20 Prepared from the titte compound of example 99 by the method of

example 14.
1H NMR (400MHz, MeOD): 6 = 0.25 (s, 9H), 1.05 (t, 3H), 1.31 (t, 3H), 1.44
(s, 9H), 1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.33 (t, 2H), 4.52 (t, 2H), 4.54-
4.80 (m, 2H), 5.18-5.25 (m, 1H), 8.32 (d, 1H), 8.74 (d, 1H)
25 LRMS (TSP — positive ion) 569 (MNH,"), 452.0 (MH*)
Anél. Found C, 60.82; H, 6.90; N, 15.15 Calcd for CogHas04NgSi: C, 61.07;
H, 6.95; N, 15.26. '

36 Example 106
tert-Butyl __4-(3-ethyl-7-ox0-5-{2-propoxy-5-[({trimethyisilyhethynvi]-3-




pyrazol o(4. 3-dl pyrimdin-7-one 15 The title conmpound of exanple 111 (1.44
g, 3.0 mol) in acetone (50 m) and sul phuric acid (1IN, 3 nfzb t pagzat ed
C with nmercurigggphAppate (268 ng, 9.0 nmol) and heated to ref E 5@’5‘3? The
reaction m xture was concentrated to -20 m in vacuo, poure um

bi carbonate (sat. ag., 20m ) and extracted into nethylene chloride (6 x 20
m ). Conbined 20 organi cs were washed wi brine (20 nl), dried over MgSO4,
and concentrated to a brown oil which taken up in 40%trifluoroacetic

acid in methylene chloride (50m) and water (1 m) and stirred for 1h at
room tenperature. After evaporatlon i n vacuo, the resr due was purified by
col utm chr onmapwig = i roYIRZOR4 )

chl ori de: rretha.nol . 88 ar‘rml)ql a) to afford t he t|tIe corrpound as a white
hydr oscopi c f p. 128.5-130.0C 1 H NWR (400MHz, MeQD): 8 =
%H?O El t 503|('2 Pgelfé}eﬁt froﬁf")the ]tltlegcén%lfrﬂ%gf ?é')ﬂamsﬂewwsby 3h rn%tﬁ&l 331‘10 (a,
H),’8 90 (s, Qxﬂmplﬂ?% (TSP - positive ion) 397 (M ) WO 01/27112 20 August

2000 eri oo THONGRE (Aot St 0 0B 9P 1Bt e B Boneh T 88 1 2

d o 1 |
Comhound of - a2 i BE, 609, SR 48616 (o
3H), 1.90- 1. 98H).M.554k)2H)2885 (s, Abl)(WSZ(EMHZ 7@5’.8 141)1) 2, 80 (t. 2H),

385 (5 1 ) -AISETSEPponfue il sty AZB T 80005 () hnai

Found C51. 3ﬁnaH Féurtd C,M61.86; HiS 7@; ad, 14.80@ 2103568 oM, nNG81.0.2H,0,
10 C,61.87; H,7.34; N, 14.43

Example 107
3-Ethyl-5-(5-ethynyl-2-propoxy-3-pyridinyl)-1-[2-(4-morpholinyl)ethyil-1.6-
15  dihydro-7 H-pyrazolo[4 3-dipyrimidin-7-one

Prepared by the method of example 15 from the title compound of

example 101.
m.p. 137-139°C.
1H NMR (300 MHz, CDCls): 8 = 1.15 {t, 3H), 1.4 {t, 3H), 1.95-2.05 (m, 2H),
20 2.45-2.5 (m, 4H), 2. 9 (t, 2H), 3.0 (g, 2H), 3.1 (s, 1H), 3.45-3.65 (m, 4H),
4.55 (t, 2H), 4.7 (t, 2H), 8.4 (s, TH), 8.9 (s, TH), 11 (br s, 1H).
LRMS (ES - negative ion) 435 (M-H)". (ES — positive ion) 437 (MH").
Analysis: found C, 62.75; H, 6.47; N, 18.79. Calcd for CosHagNgOs .
0.2H.0: C, 63.79; H, 6.47; N, 19.25%
25

Example 108 i
5-(2-Butoxy-5-ethynyl-3-pyridinyl)-3-ethyi-1-[2-(4-morpholinyl}ethyil-1.6-
dihydro-7 H-pyrazolo[4.3- rimidin-7-one

30 The title compound was prepared by the method of example 15 from the

title compound of example 102 in 88% yield (543 mg).



C, 51.43; H, 5.69; N, 15.35 15 Exanple 119

5- (5-Acetyl - 2-nropoxy-3-pyridinyl)-3-ethyl -2-(1-ethyl-3-azet |2g|Agyds}2@036-

di hvdr o- 7chp lrlf'égJ of 4, 3-dl pyri m di n-7-one Sodi um cyanobor ohydri de % 2 ng,
1.47 mol) "Was ed to a stirring 20 solution of title coRpSHRY/ I
exanple 117 (500 nmg, 0.98 mml) and sodium acetate (161 ng, 1.96 mol) in
nmet hanol (10 m) under nitrogen at ro tenperature. After 1 h the m xture
was poured into NaHCO3 (sat. ag., 20° ., and extracted with

di chl oronet hane (3 x 15 m). The conbined organic |ayers were dried
(MgS™) and concentrated in vacuo. 25 The crude product was purified by

flash col unmiK NMREL0Q MHIE)CDEE)SS 8. o (8@;H§01J4 etw) faset.al(m, 2M) hanol :

0.88 NH3 as eluent to ield the title ound as a white SOlIdSMO ny,
o 33 mml) ; 4dbE-85: (te2H), @ 3(05 (m8H), 8.6:8.6% (4HHM), 1. 30

: 2 5 t, 2
3 85 (dd 2%026 (?3%?)4 (‘??5') ?Fﬁs’ ﬂgg ésm(‘? m) é%‘égwgw}mﬂt@'ﬁﬁ( 9. 12)
(s, 1 H, 10492 (br S, 20 August 2003 WO 01/27112 -- 172 - LRVB (TSP

p03|t|ve ey ) IBOO’ 01430 Exanmple 120 5
5- (5- AcefPyl I,?BRJ %E{)M“;i{“ rnyl) 3-ethyl-2-(lI -neth)d-3-azetidin3dl-2.6-

di hydr o- 7H Dyr azol of 4, 3-, Jwrl m di n-7-one The title conpound was prepared
by the nethod of exanple 51 usi ng the title conpound of exanple 117. mp.
175.9-177.0Cio 1 H NWR (400MHz, CDCI3): b = 1.11 (t, 3H, 1.36 (t, 3H,

1.97 (app. .50 (s, 3H), 2.65 (s, 3H), 3.02 (g, 2H), 3.79 (t, 2H),
3.92 - dd, 2%@&841931
( : 4-{f5-(2-Ethoxy-5-ethynyl-3-pyridinyl)-3-ethyl-7-oxo-6, 7-dihydro-24-
" 10 pyrazolo[4,3-d]pyrimidin-2-yllmethyl}benzonitrile

The title compound was prepared by the method of example 15 from
example 103 in 79% (147 mg).

1H NMR (300 MHz, CDCly): 8 = 1.28 (t, 3H), 1.55 (1, 3H), 2.93 (g, 2H),
3.18 (s, 1H), 4.68 (g, 2H), 561 (s, 2H), 7.31 (d, 2H), 7.63 (d, 2H) 8.40 (d,
15 1H), 8.82 (d, 1H), 10.83 (s, 1H).

Example 110 -
3-Ethyl-5-{5-ethynyl-2-propoxy-3-pyridinyl)-2-{2-pyridinylmethyl)-2 6-
20 dihydro-7H-pyrazolo{4, 3-dipyrimidin-7-one

{ The title compound was prepared from the product of example 104 by the
method of example 15.
m.p. 189°C
1H NMR (400MHz, CDCla): & = 1.05 (t, 3H), 1.25 (t, 3H), 1.95 (q, 2H), 3.05

25 {q, 2H), 3.20 (s, 1H), 4.60 (t, 2H), 5.65 (s, 2H), 7.10 (d, 1H), 7.20 (d, 1H),
7.60 (dd, 1H), 8.40 (s, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 10.80 (s, 1H)
LRMS (TSP — positive ion) 415 (MH")
Anal. Found C, 65.05; H, 5.46; N, 19.186. Caled for CzaH2202N6.0.7H:0:
C, 64.68; H,5.52; N, 19.68
30
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© (dd, 2H), 5.09-5.19 (m 1 H, 8.85 (d, 1 H, 9.23 (d, 1 H, 10.65 (br s, 1
- H LRMS (TSP - positive ion) 411.6 (M#) Anal. Found C, 59. 20Aulilist 80c46; N,
19.81 Calcd for C21H2603N6. 0.-7H20: C, 15 59.62; H, 6.53; N, 19.86. Exanple
121 WO 01/27112 PCT/IB00/01430
2-(1- Acetyl - 3-azetidinyl)-5-(5-acetyl -2-propoxy-3-pyridinyl)-3-ethyl-2.6 20
di hvdro- 7H pyrazol o[ 4, 3- d#pvri m di n-7-one The title conpound of exanple 117
(100 ng, 0.25 mml) was dissolved in rmel®ftene chloride (15 m). Pyridine
(20 ?1, 0.25 mmot) and acetic anhydride (24 ?I, 0.25 mmol) were added and
the mxture stirred at room tenperature for 1h - poured into water (20
m), the organ: ggg s,e”25 separated and the aqueous phase extracted into
nmet hyl ene chl ori ? 20 rﬂ) Corrbl ned organl cs were washed W|th HC (1
N, 10 m), driledBa gr 3- : g yeBrpyEdi]

chr omat ogr aph X | de. e 14 rrrmnla as el uent) to
afford the ti&d I . 30 mp.
229. 3-230. 1 Cﬁﬁéﬁh%fﬁlﬁ’%{b‘zut@%rﬁbou& nfleﬂarﬁble Adb. b B8 biothdt of
1.90-2.08 (m 5 27112 --173 - 20 August 2003 PCTII1SOQ 01430 2.62
(s, 3H), 3502exgmmedi5.4.46 (d, 2H), 4.56 (dd, 1 H), 4.60 (dd, 2H), 5.00-

S0 L e P B b R S

26636 NH 1573 2§ 882, d(?ngfnfizﬁg'@éof(af 2(3 25110 Q4NPHY,. 4B6H@6p 2 2Hp, 452%6pps; H.
2- (1- acet yl - 4-2b)p4 60480 (br 5, 26)ab 2t PHpEBBAs. B-)b\B-8Qil(suy1H).3GTHPL 2, 6
io d"th dro- 7I—s|- 1[_@zolo 4 3- rimdin-7-one The title conpound was prepared
by t he net hod “of " éxanple 121 fromthe

10 LRMS (TSP - positive ion) 496 (MNH,").

Example 112

fert-Butyl _4-[3-ethyl-5-(5-ethynyl-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihvdro-
15  2H-pyrazolo[4.3-dlpyrimidin-2-yii-1-piperidinecarboxylate

Prepared from the title compound of example 106 by the method of

example 15.

m.p. 221°C

1H NMR (400MHz, CDCly): 8 = 1.03 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92
20 (m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.05 (q, 2H), 3.19 (s, 1H), 4.38 (m,

3H), 4.57 (t, 2H), 8.39 (s, 1H), 8.82 (s, 1H), 10.70 (s, 1H)

LRMS (TSP — positive ion) 507 (MH"), 524 (MNH,")

25 Examgle 113
5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl- 1 -[2-(4-morpholinyl)ethyl}-1.6-

dihydro-7 H-pyrazolof4,3-dpyrimidin-7-one
Prepared by the method of example 16 from the product of example 107.
m.p. 140-143°C.

30 1H NMR (300 MHz, CDCl3): & = 1.15 (1, 3H), 1.4 (t, 3H), 1.95-2.05 (m, 2H),
2.5-2.55 (m, 4H), 2.7 (s, 3H), 2.85-2.95 (m, 2H), 3.0 (g, 2H), 3.6-3.65 (m,




title conpound of exanple 118. mp. 213-214C 1H NWR (400MHz, CDC13): 8 =
1.19 (t, 3H), 1.40 (t, 3H), 1.90-2.02 (m is 4H), 2.17 (s, Jdaugdst2be2. 38
(m 1 H), - (m 1 H, 2.65 (s, 3H, 2.70- 2.80 (m 3. 08 (q,
oH), 3. 21-?‘2@”%%@1 H), 4.01-4.10 (m 1 H), 4.45-4.52 (m%fww?”’%f‘%‘b (t,
2H), 4.78-4.85 (m 1 H), 8.84 (s, 1 H, 9.22 (s, 1 H, 10.64 (s, 1 H LRV
(TSP --- positive ion) 467 (WvH}, 484 ((MNH4AL1l, 489 (MNa'l) 20 Anal. Found C,
59.67; H, 6.37; N, 17.15 Calcd for C24H30GANG6. 0. 4H20. 0. 15CH2C12, C,
59.62; H, 6.44; N, 17.27 Exanple 123 25 5- 5-Ace |1-2- ro 0 -3- ridin | -2-
1-sec-bu | -3-azetidin | -3-eth |-2 6- dih dro-7H razolo 4 3- rimdin-7-one
The title cofidhuh@s {eH) ¢78r(tR2H)y 8.8% (syaH)p8.3ofs, dkin10.8 (bisutihg t he
title conpou anple 117 an -2-0 mp,. 176. 5. . 30 1H NWR

( 400MHz, cocﬂgi‘ﬁ s .%*WP,'°M§Q@U§)(&E‘S3 ,S't&'?d%")(’iggéﬂ}'?)- 1.11-1.18
(m 1H), 1.3 i -40.25; (0 6: 8 1. Vo

01/ 27112 --1@25@65%%#5#3{@2%%%& %@T?l%gg%h}’oig% 2.(?1%: m%r?yﬁ)H?aq 26?%‘1 (s,

3H), 2.99 (9.13HpO: €&, 60.43,H, G.68; BHIB.38%5 (t, 2H), 4.59 (t, 2H),
5.06-5.13 (m 1 H, 8.81 (s, 1 H, 9.19 (s, 1 H, 10.60 (br s, 1 H LRW
(TSP - positive ion) 453-(MHO Anal. Found C, 60.03; H, 6.93; N 17.14

Cal cd for C24H32ABN6. 0. 4H20. 0.3 CH2Cl2: C, 60.15; H, 6.94; N, 17.32

Exanpl e 124
5- (5- Acet y| - Bxampienil4 3- pyri di nyl ) - 3- et hyl - 2- (1-i soeropyl - 3-azetidinyl )-2.6
i 0 di hydro- 7(Hpy, < _RYE b di < Lt L6 Inch Was '
ey T hbfn 1%

( dihydro-7 H-pyrazolof4.3-dlpyrimidin-7-one

10 The titte compound was prepared by the method of example 16 from the
title compound of example 108 in 73% yield (0.32 mmol).
1H NMR (400 MHz, CDCl,): & = 1.02 (t, 3H), 1.42 {t, 3H), 1.5-1.63 (m, 2H),
1.9-2.0 {m, 2H), 2.45-2.58 (m, 4H), 2.65 (s, 3H), 2.87 (t, 2H), 3.0 (g, 2H),
3.55-3.68 (m, 4H), 4.62-4.75 (m, 4H), 8.85 (s, 1H), 9.3 (s, 1H), 10.88 (br s,
15 1H).
LRMS (El — positive ion) 469 (MH").

Example 115
(' .20 4-{[5-(5-Acetyl-2-ethoxy-3-pyridinyl}-3-ethyl-7-ox0-6, 7-dihydro-2 H-

pyrazolo[4,3-dlpyrimidin-2-ylimethyllbenzonitrile
Using the method of example 16, the titte compound was prepared from
the titte compound of example 109 in 65% yield (110 mg)
TH NMR (300 MHz, CDCl3): & = 1.25 {t, 3H), 1.55 (t, 3H), 2.65 (s, 3H),

25  2.95 (q, 2H), 4.75 (q, 2H), 5.6 (s, 2H), 7.3 (d, 2H), 7.65 (d, 2H), 8.85 (d,
1H), 9.25 (d, 1H), 10.7 {(br s, 1H).
LRMS (TSP) 443 (MH"), 465 (MNa").

30 Example 116
5-(5-Acetyl-2-propoxy-3-pyridiny)-3-ethyl-2-(2-pyridinylmethyl)-2,6-diydro-
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title conpound of exanple 117 and acetone. mp. 162.8-163.6C 1 H NWR
(400MHz, I\/eCD) 8 = 1.00 (app. d, 9H), 1.30 (t, 3H), 1.84 (appAugib2epz 2H),
2.60 (s, 3 62272(m 1H), 3.00-3.10 (q, 2H), 375(t 2 3.90 (t,
2H), 4.50 ( %711 -25 (t, 1 H, 8.70 (s, 1 H), 8.90 (s, %%ﬂ%"sp-
positive ion) 439 (M—l}) Anal . Found C, 61.92; H, 6.84; N, 18 70 Cal cd for
C23H30B8N6. 0.1 CH2Cl 2: C, 62.07; H, 6.81; N, 18.80 20 Exanple 125

5- (5- Acet yl - 2- propoxy- 3-pyri di nyl ) - 3- et‘thZ‘- (1- net hyl - 4- pi peri dinyl)-2. 6-
di hydr o- 7H- pvrazol of 4. 3-dl pvrim din-7-one 25 The title conpound was
prepared by the nethod of exanple 51 using the title conpound of exanple

118. mp. 21970+ ford - lmﬁmnecm 3): 8 = 1 05 (t, 3H), 1.38 (t,
3H), 2.85-2.95 (m H, 2.30

3 2H) ,
2.62 (s, 3H), Psewesi (&Dm %e(we mpquqdo'czt eXampe AP%M he me(tﬁgﬁ)tgp 8. 80
(s, 1H), 9.20 %a p%/é 10.55 (s, 1 H 20 August 2003 WO 01/27112 -- 175 .
- PCT/ISOO/Olz? "L (TSP -- positive ion) 439 (MH) Anal. Found C, 61.68;

H 6.72; N, 1&1—6&:@!@@01\&@: COZH)BeEN10.(BH39), 1.801t,08N), €956(mp2H)H,
6.84; N, 18.65 5 Exanp

5-{5- Acet y5 - 2&%63@3%)1@9%(@. 2H). Y180 44 13H). 5.70 (23t 741G (HetiiingP fd2, 6-
g;h;’ﬂreongﬁ]géﬁgpoexa 31, /6 dhlh;\%é’é (& 1H)C ol {2 1 Pe.70d s\l Pr epar ed

LRMS (TSP - positive lon) 433.4 (MH") _ ,

- Anal. Found C, 5821; H, 552; N, 17.18. Caled for

023H2403N5.0.5H20.0.5DCM: C, 58.32; H, 5.42; N, 17.37.

10

Example 117
5-(5-Acetyl-2-propoxy-3-pyridinyl}-2-(3-azetidinyl)-3-ethyl-2,6-dihydro-7 H-
pyrazolo[4,3-dlpyrimidin-7-one .

15 The title compound of example 111 (1.44 g, 3.0 mmol) in acetone (50 mi)

and sulphuric acid (1N, 3 ml) was treated with mercuric sulphate (268 mg,
9.0 mmol) and heated to reflux for 6h. The reaction mixture was
concentrated to ~20 ml in vacuo, poured into sodium bicarbonate (sat. aq.,
20ml) and extracted into methylene‘ chloride (6 x 20 mil). Combined
20 organics were washed with brine (20 ml), dried over MgSO, and
concentrated fo a brown oil which was taken up in 40% trifluoroacetic acid
in methylene chloride (50ml) and water (1 ml) and stirred for 1h at room
temperature. After evaporation in vacuo, the residue was purified by
column chromategraphy (eluting with 95:5:1 methylene
25 chloride:methanol:0.88 ammonia) to afford the title compound as a white
hydroscopic foam ( 1.65 g).
m.p. 128.5-130.0°C
1H NMR (400MHz, MeOD): 8 = 1.00 (t, 3H), 1.30 (t, 3H), 1.79-1.90 (m,
2H), 2.60 (s, 3H), 3.00-3.10 (q, 2H), 4.50 (t, 2H), 4.60-4.70 (m, 4H), 5.65-
30 5.78 (m, 1H), 8.65 (s, 1H), 8.90 (s, 1H)
LRMS (TSP - positive ion) 397 (MH")



10 title conmpound of exanple 118 and acet al dehyde. 1H NVR (400MHz, CDCl 3):

I = 1.05-1.15 (m 6H), 1.39 (t, 3H), 1.90-2.00 (m 5H), 2.0%pAudétbdo3 1
Hy, 2.42-2 H, 2.62 (s, 3H), 3.00-3.10 (m 3H) 3.

H. 4.20-43 1??91124 . 4.60-4.65 (m 2H), 8.84 (s, 1 éBE’SB‘ﬁ‘Z‘"%m
10.58 (s, 1 H) 15 LRIVB (TSP - positive ion) 453 (M—I}) Anal Found C, 62.13;
H, 7.05; N, 17.65 Calcd for C24H3203N6 9 2H20. O. CH2Cl 2. 0.1 CH3OH, C,
62.13; H 7.11; N, 17.96 20 Exanple 12:} 5-5-5- -3- pyre m-2- c c

opr oPYl net hyl ~t hyl -2, 6- cety 2-bu#oxy, _, d ihyd ro-7 H pyrazolor4, 3-

di pyri midin-7-one The title conpound from preparation 56 (240 ng, O0.60
mml ) and cesium carbonate (587 ng, 1.80 mmol) were dissolved in n-butanol
(12 mM), and 25 the m xture was refluxed for 5h under nitrogen. The

n- but anol was renoved in vacua, and .the residue partitioned between

di chl or oet hesemple3Pr181 ) and wat er (30 m ). The organic | ayer was

separ ated, and the aqueous extracted vmth di chI ororret hane_ 2 x30mM). The
conmbi ned orBEAE RrRroppxy-3-pyidinv)-3-atavi piperis -7 Hy

30 produ t f ol um chr omat ography (99 1rret hyl ene

chl ori de(5 azyl 4')3 imi r?‘?lb then recrystallised from 20 August 2003
WO 01/ 27112 Fhe {ifié conﬁiﬁmﬁmhalp’réﬁamd: bl the maetiwak6f example diy| esing to
yield the tlhle conpoundd';\s a cream SO|Id (48 mg, 0.12 mmol). mp.

184 185C | PoRpund efrexampledii2.o 45 (d, 2H), 0.60 (d, 2H), 0.98 (t,
. 303 38"‘%?‘ ool i) 187G, 20, 30 Yiagetby @°2 (o,
H) %o 58 ( btH)s 2.30-2.40 (m, 2H), 2.65 (s, 3H), 2.80 (t, 2H), 3.08 (g, 2H), 3.32 (app
10 d, 2H), 4.35-4.40 (m, 1H), 4.62 (app t, 2H), 8.85 (s, 1H), 9.25 (s, 1H)
LRMS (TSP — positive ion) 425 (MH")
Anal. Found C, 51.36; H, 5.91; N, 15.18 Calcd for CooHzs03Ns.1.45DCM,
C,51.43; H, 5.69; N, 15.35

15

Example 118
5-(5-Acetyl-2-propoxy-3-pyridinyi)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-
dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

Sodium cyanoborohydride (92 mg, 1.47 mmol) was added to a stirring

20 solution of title compound from example 117 (500 mg, 0.98 mmol) and
sodium acetate (161 mg, 1.96 mmol) in methanol (10 ml) under nitrogen at
room temperature. After 1h the mixture was poured into NaHCO; (sat.
ag., 20 ml), and extracted with dichloromethane (3 x 15 mi). The
combined organic layers were dried (MgSQO4) and concentrated in vacuo.

25 The crude product was purified by flash column chromatography (95:5:0.5-
80:20:1 ethyl acetate:methanol:0.88 NH; as eluent) to yield the titie
compound as a white solid (140 mg, 0.33 mmol).
1H NMR (400MHz, CDClg): 8 = 0.97 (1, 3H), 1.03 (t, 3H), 1.30 (t, 3H), 2.82-
2.97 (m, 2H), 2.58-2.65 (m, 5H)}, 2.98 (q, 2H), 3.68 (t, 2H), 3.85 (dd, 2H),

30 4.58 (dd, 2H), 5.05-5.17 {m, 1H), 8.79 (s, 1H), 9.18 (s, 1H), 10.62 (br s,
1H). '
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1 H. LRVMS (TSP - positive) 410 (MH Anal. Found C, 64.28; H 6.66; N,
17.03. Calcd for C22H278N5: C, 64.53; 10 H, 6.65; N, 17.102055%];\353@31 28
2- 5- 5-Ace |I-2-etho -3- ridinl -2- ccloro 1 neth | -3-eth |-
di hvdr o- 7H W@ 8¥%iidF 4, 3- dl pyri m di n-7-one The title conpound PICTABN0/01430
preparation 56 (250 ng, 0.63 nmol) and cesium carbonate (612ng, 1.88mmvl)
were dissolved in ethanol (15 m) in the presence of powdered nol ecul ar
sieves, and the mixture was refluxed fod72¥6h under nitrogen. Further
cesium carbonate (103 ng, 0.32 mmol) and 20 powdered nol ecul ar sieves were
t hen added, and the m xture transferred into a bonb and heated for 6h at
100C. The m | V(Mm)et hyl acetate (50 m), filtered to
renove the no eMﬁ gﬁm hé&slﬁ‘?ntg’h?ggﬁcentrat ed in vacuo. The residues was
partitioned between dichloronethane (50-m) and water (50 m ), the organic
| ayer separated, 25 and the aqueous |ayer extracted further with
di chl oronethane (2 x 30 m). The conbined organic |ayers were dried
(MgS™), and ERAGPIE gaped in vacuo. The crude product was purified by
flash col um chronat ography (99 1 net hyI ene chI or| de: rret hanol ; then 1:1
u gridinyl)y-3ve 2 g-a Y a cream

|'-9 1H NI\/R(400I\/Hz CDCl 3): 8 =

August 2003 WO 01/27112

solid (45 ny,
0.45 (d, 2H),

diflydio-7) 013 4
PCTI | BOO/ 0143fhe tntlé?:?)mpdun@wé\*s prébhred By ik friethSdtlof eXafiiplé 51" @ing the 3. 03

(q, 2H) 418 8.81 (s, 1 H, 9.22 (s, 1 H), 10.59
(br s, fﬂ\@meeundpb%@ﬂm@w 2 (MH+) Anal. Found C, 59.89; H, 5.80;
N, 17.01 Calﬁl(_ip_fpfs_w&%%NS .3CH2CI2: 5 C, 59.92; H 5.85 N, 17.21.

L
10 1H NMR (400MHz, CDCls): 6 = 1.1 (t, 3H), 1.36 (t. 3H), 1.97 (app. g, 2H),
- 2.50 (s, 3H), 2.65 (s, 3H), 3.02 (q. 2H), 3.79 (t, 2H), 3.92 (dd, 2H), 4.64
(dd, 2H), 5.09-5.19 (m, 1H), 8.85 (d, 1H), 9.23 (d, 1H), 10.65 (br s, 1H)
LRMS (TSP — positive ion) 411.6 (MH")
Anal. Found C, 59.70; H, 6.46; N, 19.81 Calcd for Cp1H2603N.0.7H20: C,

15 59.62; H, 6.53; N, 19.86.

Example 121

2-(1-Acetyl-3-azetidinyl)-5-(5-acetyi-2-propoxy-3-pyridinyl)-3-ethyl-2 6-
20  dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

The title compound of example 117 (100 mg, 0.25 mmol) was dissolved in
methylene chloride (15 mil). Pyridine (20 7, 0.25 mmol) and acetic
anhydride (24 21, 0.25 mmol) were added and the mixture stirred at room
temperature for 1h,- poured into water (20 ml), the organic phase
25  separated and the aqueous phase extracted into methylene chloride (2 x
20 ml). Combined organics were washed with HCI (1N, 10 ml), dried over
MgSO., condensed in vacuo, and purified by column chromatography
(90:10:1 methylene chloride:methanol:ammonia as eluent) to afford the
title compound as a white solid (48 mg, 0.11 mmol).
30 m.p. 229.3-230.1°C
1H NMR (400MHz, CDCl3): 6 = 1.1 (t, 3H), 1.38 (t, 3H), 1.90-2.08 {m, SH),



Exanpl e 129 ten-Butyl 445- (5-acetyl-2-butoxy-3-pyridi yll-3-et

yl - 7-0x0-6, 7-di hvdro-2H io0 pyrazol o[ 4, 3-dl pyrimdin-2 20 August 2003

yl | - 1-pi pernigiofesas boxyl ate The title conpound from prepar atﬂﬁ%@&%ﬁ% 70 g,
7.00 mmol ) and cesium carbonate (6.84 g, 21.0 nmol) were dissolved In
n-butanol (60 m) in the presence of powdered nol ecul ar sieves and
refluxed under nitrogen for 2h. After {ﬂﬂr_qval of the solvent in vacuo, the
m xture was partitioned 15 between ethyl'-acetate (100 m) and water (50

m ). The organic |ayer was separated, and the aqueous | ayer was extracted
with ethyl acetate (2 x 50 ml). Conbined organic |ayers were dried

(MySO4) , ~ conBé2 (saBél), 8102/ @), 4A%I(d, 124)c 4 Se(dek i) c #-60udd: 26D, ByP0r| ash

col um chr ongt ap : th der 0 a .
Addition of  BrimH M}-(ﬁ’?ﬁ%"a‘\‘/ mhi“?%sﬁﬂ%fﬁ*ﬂ?n%%?&“2?’3\%@%’ T er
(1.55 g, 2. SRMMITSPL Bosilifd idAad(MHNVBS64RMIK) CDCI3): 8 = 1.00 (t,
3H), 1.42 (t, 3H),(T1.49B(s, 9H) , 1.5& 2@ 2|Z§|), 1.92 n&)4l—& 2.40 (m 2H),
2.63 (s, 3H) Anal.dtound C266,563 H)5.83, N, ¥ ﬁQalg@errﬁ}nH(ay,«:Ns- 95CHClx) | 4. 66
(t, 2H, 8.8 % : _2@ aedH), 25 10.60 (br s, 1 H LRVS (TSP -
positive)sssg" @-%ég’ M(li?‘s-ngOC) Anal . Found C, 62.15; H, 7.17: N
15.53. Calcd for C28H3805N6: C, 62.44; H, 7.11; N, 15.60. 30 Exanple 130
WO 01/27112 -- 178 - 20 August 2003 PCT/1B00/01430 5- 5-Ace |-2-buto -3-
ridinl -3-eth 1-2- 4- 1 eridint -2 6-dih dro-7H

pyr azol of 4, 3, L, {lai N-7-one Trifluoroacetic acid (7 m, 40%ol) was
added to a sﬁ‘%ﬂﬁ)’%% the title conmpound of exanple 129 in dry Methyl ene
chl Oé‘i de (10 2ni1)acetyict-biperidinyl)-5-(5-acetyl-2-propoxy-3-pyridinyi)-3-ethyl-2,6-

10 dihydro-7 H-pyrazolo{4,3-d]pyrimidin-7-one o
The title compound was prepared by the method of example 121 from the

titte compound of example 118.
m.p. 213-214°C
1H NMR (400MHz, CDClg): § = 1.19 (t, 3H), 1.40 (t, 3H), 1.90-2.02 (m,
15 4H), 2.17 (s, 3H), 2.25-2.38 (m, 1H), 2.50-2.60 (m, 1H), 2.65 (s, 3H), 2.70-

2.80 (m, 1H), 3.08 (q, 2H), 3.21-3.30 (m, 1H), 4.01-4.10 (m, 1H), 4.45-4.52
(m, 1H), 4.60 ({t, 2H), 4.78-4.85 {(m, 1H), 8.84 (s, 1H), 9.22 (s, 1H), 10.64
(s, 1H)
LRMS (TSP - positive ion) 467 (MH"), 484 (MNH,"), 489 (MNa")

( 20 Anal. Found C, 59.67; H, 6.37; N, 17.15 Caled for Cz4H3304N;.0.4Hz0.
0.15CH.Cl, C, 59.62; H, 6.44; N, 17.27

Example 123 .
25  5-(5-Acetyl-2-propoxy-3-pyridinyl)-2-(1-sec-butyl-3-azetidinyl)-3-ethyl-2.6-
dihydro-7 H-pyrazolo[4.3-d]pyrimidin-7-one

The title compound was prepared by the method of example 51 using the
title compound of example 117 and but-2-one.

m.p. 176.5-177.7°C
30 1H NMR (400MHz, CDCl3): § = 0.85 (t, 3H), 0.93 (d, 3H), 1.06 (t, 3H),
1.11-1.18 {m, 1H), 1.32 (t, 3H), 1.46-1.55 (m, 1H), 1.89-1.98 (m, 2H), 2.36-




. S mxture was stirred at roomtenperature under nitrogen for 45 mns. The

m xture was concentrated in vacuo and the residue partitionedob\egu&ems
NaHCC3 (sat yy@d1/27:29 M) and Methylene chloride (100 m). q,cg b Fazo

| ayer was separated (enul sion) and washed with water (50 nml) ganrc

| ayer was renoved, and the aqueous extracted with Methylene chloride (2 to
x 50 m). The conbi ned organics were drig@ (MySH4), and concentrated in
vacuo. The crude product was purified by columm chronmatography (95:5:0.5
met hyl ene chl oride: methanol : 0.88 NH3 as eluent) to yield the title

Cormeurd Tl 55 A, 5ok 5T b4 B K 2k

1.90 2H) , 2 3. 03
(a 2ty 3 a2 CR AN, G085.15 fn, ), E8k s 2 o (i Fodo (R 4R | o
1 H LRVS (TBRMS}Q'BSPHpemtmeﬁar()l\dﬁﬂ)(l\.ﬂﬂ’)Exarrpl e 131 5- 5-Ace |-2-buto -3-
idin | -2- 1- d -3-eth_l-2_6- 4 3-
i di n- 7- oneARRE FouncCo SRdHh 683: B dziaaies Ia5 SOl dned 03

| 1 t | 130. 25 156- 157C 1H NMR
el 128l g davegidrgy o< 150, 3 mp s 1o 1
2H), 1.98 (t, 2H), 2.11 (s, 3H), 2. 29(m 1 H), '2.52 (m 1 H). 2.61 (s,
3H), 2.73 (t, 1 H, 3.06 (q, 2H), 3.23 (m 1 H, 4.02 (m i H, 4.46 (m 1
H, 4.62 (t, 2H), 4.79 (m 1 H), 8.80 (s, 1 H, 9.20 (s, 1 H), 10.57 (br
s, 1 H. 30 LEMBniplegg positive) 481 (M) Anal. Found .C, 60.21; H 6.58;

N, 16.68. Calcd for C25H3204N6 0 3H20 V\D 01/ 27112 --179 - .0 2CHZCI 2: C
60.18; H, 6. 63:(5pcety A ) . ' B-azelid e

10  dihydro-7 H-pyrazoloj4 3- digynm:dm-?-on

The titte compound was prepared by the method of example 51 usir’xg- the
title compound of example 117 and acetone. '
m.p. 162.8-163.6°C
1H NMR (400MHz, MeOD): 3 = 1.00 (app. d, 9H), 1.30 (t, 3H), 1.84 (app.
15 q, 2H), 2.60 (s, 3H), 2.62-2.72 (m, 1H), 3.00-3.10 (q, 2H), 3.75 {t, 2H),
3.90 (t, 2H), 4.50 (t, 2H), 5.25 (t, 1H), 8.70 (s, 1H), 8.90 (s, 1H)
LRMS (TSP — positive ion) 439 (MH")
Anal. Found C, 61.92; H, 6.84; N, 18.70 Calcd for C2aH300aNe.0.1CH2Cl::
C, 62.07; H, 6.81; N, 18.80
20

Example 125
5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-2-( t-methyl-4-piperidiny})-2.6-
dihydro-7 H-pyrazolof4 3-dipyrimidin-7-one

25  The title compound was prepared by the method of example 51 using the

titte compound of example 118.

m.p. 219.0-220.0°C

1H NMR (400MHz, CDCls): 6 = 1.05 (t, 3H), 1.38 (t, 3H), 2.85-2.95 (m,

4H), 2.05-2.15 (m, 2H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H), 3.00-3.05
30  (m, 4H), 4.15-4.25 (m, 1H), 4.59 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.55

(s, 1H)



5 5- 5-Ace |-2-buto -3- ridin 1 -3-eth |-2- 1-eth |-3-azetidin -2 6- dih
dro-7H razolo 4 3- rimdin-7-one The title conpound from exaopugusii®hs(120
ng, 0.28 ceS| um carbonate (274 ng, 0.84 mol) were di ssol ved in
n- but anol n‘%@ dnd heated at 90C under nitrogen with mol ECHBIPOLU3R s
for 96h. The m xture i 0o was then partitioned between water (10 m ) and

di chl oronet hane (10 m). The organic | a?lir was separated, and the aqueous
| ayer extracted further with dichloroi ane (3 x 15 m). The conbi ned
organic layers were dried (MgSO), and concentrated in vacua. The crude
product was purified by flash colum. chromatography (95:5:0.5-90:10:1

et hyl 15 acell.ﬂMSr(iSﬁ’a-npbsﬁv@&brNHEiQaMlaments), to yield the title conpound

Cocrs) s = el Bonsd G Galps . SrAN. Je? Late 100 EaatisOablel SHiho- 2. o0

2 2.6 3.02 (g, 2H), 20 3.75 (t, 2H),
g,.mgo(H% 2H)%{'§%Mgp 612%33456?8 ng?d(zﬁ)m 1 H, (3.84H%s, 1 H, 9.(23 (g? 1

H), 10.63 (br s, 1 . LRVB (TSP - positive ion) 439 (M) Anal. Found C,
60.73; H, _7.06; N, 18 03 Calcd for C23H30G3N6.0.2MeCH. 0.1 DI PE: C, 60.88;
H, 7.26; ?\I, 17.90 25 Exanpl e 133

5-(5-Acetyl - %@mpggyggnyrldl nyl)-3-ethyl -2-(2-yyridinyl nethyl)-2, 6-di hvdro
- 7H_ pyrazol o] 4,3-dl pyri m di n-7-one 30 The t|tIe corrpound was prepared

fromthe pr o PtS Y-t ) : 4p2.620 August
2003 WO 01/ 2 R (400VHz, CDCI3): 8 = 1.00 (t,
3H), 1.35 (t! £2.00 (m 2H), 2.60 (s, 3H),

3. 05(((1, 2H) Thé. R édmpaiﬂ)d vﬁs(iﬁrdpared by the method of example 51 using the

10 title compound of example 118 and acetaldehyde.
1H NMR (400MHz, CDCh): & = 1.05-1.15 (m, 6H), 1.39 (t, 3H), 1.90-2.00
(m, 5H), 2.07-2.22 (m, 1H), 2.42-2.58 (m, 4H), 2.62 (s, 3H), 3.00-3.10 {m,
3H), 3.10-3.20 (m, 1H), 4.20-4.32 (m, 1H), 4.60-4.65 (m, 2H), 8.84 (s, 1H),
9.22 (s, 1H), 10.58 (s, 1H)

15 LRMS (TSP — positive ion) 453 (MH")
Anal. Found C, 62.13; H, 7.05; N, 17.65 Calcd for Cs4H3:03Ng.0.2H50. 0.1
CH:Cl..0.1CH3OH, C, 62.13; H, 7.11; N, 17.96 '

( 20 Example 127
2-[5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-(cyclopropyimethyl)-3-ethyl-2,6-

dihydro-7 H-pyrazolo[4.3- rimidin-7-cne

The titte compound from preparation 56 (240 mg, 0.60 mmol) and cesium
carbonate (587 mg, 1.80 mmol) were dissolved in n-butanol (12 mi}, and
25 the mixture was refluxed for 5h under nitrogen. The n-butanol was
removed in vacuo, and the residue partitioned between dichloromethane
{30 ml) and water (30 ml). The organic layer was separated, and the
aqueous extracted with dichloromethane (2 x 30 ml). The combined
organics were dried (MgSO4) and concentrated in vacuo. The crude
30 product was purified by flash column chromatography (99:1 methylene
chloride:methanol as eluent), and then recrystallised from
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- 2H), 7.10 (d, 1 H, 7.20 (m 1 H, 7.60 (dd, 1 H), 8.60 (d, 1 H), 8.85 (s,
1 H, 9.25 (s, 1 H, 11.65 (s, 1 H 5 LRVS (TSP - positive i2omugdsdZoazMt+

. Anal. Found C, 63.73; H 5.91; N, 18.02. Calcd for C24H2603N6. 0. 25H20. 0.1
. EtOAc: C, 63vVQar2J125 98; N, 18.28. io Exanple 134 - PCT/IB00/01430
5-(5-Acetyl - 2-i sobut oxy- 3-pyridinyl -3-ethyl-2-(2-pyridinylmeth | -2 6-

di hydr o- 7H pyrazol of 4. 3-dl pyri m di n-7-one The title conpound was prepared
fromthe product of exanple 116 by the—- Wét+tod of exanple 132. 15 | H NWR
(400MHz, CDCI3): 8 = 1.10 (d, 6H, 1.30 (t, 3H, 2.30 (m 1H, 2.60 (s,
3H, 3.00 (q, 2H), 4.45 (d, 2H), 5.65. (s, 2H), 7.10 (d, 1 H, 7.25 (m 1
H, 7.60 (dd, dléhld}ern%ﬂ%élchusép@pyléhépmlelé thd 1itl- cinpéund a)a ciéaniO (s,
1 H LRM5 (TSP --- positive ion Anal . Found C, 62.47; H, 5.87;
N, 16.70. Cal saelid @8 mmazlammm 5H20. 20 0. 5Et OAC: C, 62.51; H, 6.25; N,
16. 82. Exanpl e 133%&-3 pgyéce | -2-isobuto -3- ridinl -3-eth |-2- 1-neth |-4-
I eridin | - 4 ro- 7H pyrazol of 4. 3-dl pyri m di n-7-one The title
conmpound was ct a S(d. tt met hod
xanpl o 132 O B R T S cBeral: 0. CjogdL 0.2

1.38 (t, - 1.3888n,(mlH) 2HA0 (1,38HR. naz((m, 2, ,1.90 40, 211;)02(62 (s., 3!)*) &030 (s,

441 (4, éﬁo( Z%e@fg(éﬁﬂ?% CShB A STHicha o o 9 sers)

PCT/ 1B00/ 014391 , 10.52 (s, 1 H LRMS (TSP - positive ion) 453 (M
Anal . Found C, 63. 15 H 7.24; N, 17.90 Calcd for C24H32G3N6. 0. 3H20. 0.1
DI PE, C, 63.1LR8MS$ ('I?SBZ- posltlve‘) 499 (MH‘)

Anal. Found C, 64.28; H, 6.66; N, 17.03. Calcd for C2oHz7Os3Ns: C, 64.53;
10 H, 6.65; N, 17.10.

Example 128

15  dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one
The title compound from preparation 56 (250 mg, 0.63 mmol) and cesium

carbonate (612mg, 1.88mmol) were dissolved in ethanol (15 ml) in the
presence of powdered molecular sieves, and the mixture was refluxed for
16h under nitrogen. Further cesium carbonate (103 mg, 0.32 mmol} and
20 powdered molecular sieves were then added, and the mixture transferred
" into a bomb and heated for 6h at 100°C. The mixture was then diluted
with ethyl acetate (50 mi), filtered to remove the molecular sieves and
concentrated in vacuo. The residues was partitioned between
dichloromethane (50-ml) and water (50 ml), the organic fayer separated,
25 and the aqueous layer extracted further with dichloromethane (2 x 30 mi).
The combined organic layers were dried (MgS0Oy), and concentrated in
vacuo. The crude product was purified by flash column chromatography
(99:1 methylene chloride:methanol; then 1:1 ethyl acetate:pentane as
eluents), to yield the title compound as a cream solid (45 mg, 0.12 mmol).
30 m.p. 200-201°C
1H NMR (400MHz, CDCL): & = 0.45 (d, 2H), 0:60 (m, 2H), 1.39 (m, 1H),



5 Exanple 136 5-(5-Acetyl-2-isobutoxy-3
yridiny)-3-ethyl-2-(1-nethyl-3-azetidinyl)-2. 6- 20 August 2003
di hydr o- 7Hpay §azqjof 4. 3-dl pyrim din-7-one io The title conp 3”9?%53"
prepared by the nethod of exanple 132 fromthe title conpoun exanpl e
120. 1H NMR (400MHz, CDCI3): 8 = 1.10 (d, 6H), 1.39 (t, 3H), 2.22-2.37 (m
1 H, 2.50 (s, 3H), 2:62 (s, 3H, 3051?9 2H), 3.89 (t, 2H), 3.95 (t, 2H),
4.45 (d, 2H, 5.14 (m 1 H), 8.83 (s : 922(s 1 H, 10.62 (br s, 1
H 15 LRVB (TSP - positive ion) 425.5(VHL Exarrpl e 137

2- (1- Acetyl I ne(di ny 2- but oxy- 5- ( dr oxyet ridinyll-3-
RESENEAANIPL Y B TO R KX SO Yo e L LY A R
bor ohydri de r’r‘gt&? aqquspensi on of the 20 title
conpound from éxarrp&él'i_g 4@%}% g‘gg’%’f)? 1ﬁ}]dry met hanol (3 nl) at OC
under nitr odeRMSAESF paemvepsaan-m)vent was renoved in vacuo, and the
resi due partitioned between eth acetate (20 (2 . The
organi c | ayefndkEoypa L. a%89; Hn atoné\' éa&buga'%f)gfangﬂ\l\& %eléaédlﬁurt her
with et hyl e 2 Conbi ned organic |ayers 25 were washed with
brine (2% ma?’,é%'rb?’e(&l’ ?@$®1nﬁaﬁd concentrated in vacuo. The crude product
was purified by flash colum chronmatography (98:2 to 95:5 nethyl ene
chl oride: methanol as eluent) to yield the title conpound as a white foam
(120 mg, 0.25 mmol). 1H NMR (300MHz, CDCI3): 8 = 1.00 (t, 3H), 1.40 (t,
3H), 1.54 (ngx 139 1.60 (d, 3H, 1.91 (m 2H), 2.01 (t, 2H, 2.183 (m 1
H),217(s (m1|—|),259(m_1H) 278(t 1 H, 3.08 (q,
3. 28 (tte '.I.!\ 45 S-acetvii?E . ) : 7 j ]

PCT/( 914 TR . 4 B8 (L e, 1H, 503 (m 1H),
8.27 (s,

The tiﬁe com;;ound from preparation 62 (3.70 g, 7.00 mmol) and cesium
carbonate (6.84 g, 21.0 mmol) were dissolved in n-butanol (60 ml) in the
presence of powdered moiecular sieves and refluxed under nitrogen for
2h. After removal of the solvent in vacuo, the mixture was partitioned
15 between ethyl acetate (100 ml) and water {50 ml). The organic layer was
separated, and the aqueous layer was extracted with ethyl acetate (2 x 50
mi). Combined organic layers were dried (MgSQ,), concenirated in vacuo,
and the crude product purified by flash column chromatography (99:1
methylene chloride:methanol as eluant). Addition of diethyl ether gave the
.. 20 title compound as a white powder (1.55 g, 2.88 mmol).
L m.p. 194-195°C
1H NMR (400MHz, CDCl;): & = 1.00 (t, 3H), 1.42 (i, 3H), 1.49 (s, 9H), 1.52
{m, 2H), 1.92 (m, 4H), 2.40 (m, 2H), 2.63 (s, 3H), 2.90 (m, 2H), 3.07 (q,
2H), 4.38 (m, 2H), 4.40 (m, 1H), 4.66 (t, 2H), 8.84 (s, 1H), 9.22 (s, 1H),
25  10.60 (brs, 1H)
LRMS (TSP - positive) 539 (MH"), 439 (MH* - BOC)
Anal. Found C, 62.15; H, 7.17; N, 156.53. Calcd for CogH2s0sNg: C, 62.44;
H, 7.11; N, 15.60.

30
Example 130



Dy LA

-1 H), 10.84 (br s, 1 H. LRV (TSP - positive) 483.8 (M#4) 5 Exanple 138
5-(5-Acetyl 2-ethoxy-3 pyridinyl)-3-ethyl- 1-[(l -methyl- 1H20Agesazeds- 2-

yl ) met hyl J ﬁv%y /?.Llﬁ/dro 7Hpyr azol o( 4, 3-d] pyri m di n-7-one The d£$§w§§%ound

was prepare € nmethod of exanple 128 fromthe io title

preparation 63. mpt. 217.9-218.7C 1H NWR (400M—|z CDCI3): 8 =1.18 (t,
. 3H), 1.58 (t, 3H), 2.61 (s, 3H, 2.95 19 3.75 (s, 3H), 4. 70 (g, 2H),
. 5.83 (s, 2H), 6.80 (s, 1 H), 6.98 (s, H? 881(s 1 H, 9.25 (s, 1 H),

10.88 (br s, 1 H is LRVM5 (TSP - p03|t|ve) 422 (MH) Anal. Found C, 59.50;
H 5.46; N, 23.11. Calcd for C1H23®N7: C, 59.85; H, 5.50; N, 23.26. 20
Exanpl e 139 5-(5-Acetyi-2- butoxv-S—My_l)_&-ethv[—Z-(ﬁ-paperldmvl) -2 6-dihydro-7H-

5- (2- But oxv-5-tet rlaEt/lgrg- 2-f u[.al:}yl -3-gyridinyl)-3-ethyl-2-(2-net hoxyet hyl) -
2 6-di h dro- 7Y~ R 7-one A solution of the title conpound
- from exanpl e fefidrBasStic Gcid (T‘Tfﬁi )40%vo|§etvb&mhdéaotmh) smaﬁo:@ rofrivedtité t h 10%

Pd on carbon (15 ng) and stirred at 25 roomtenperature for 6h under 60
psi of hydr og@mpwmd}roﬂ exawple d29tiRedyaMathyengychlpride {10oml), and thact i on

(el uti g t O s ey 4 Rfipg ity ufder BRI, RETARS, RSO |
Sf f OL dI t heht i .t;ﬁ,%@ma@u@%%@umlw@ug gzaﬁo:\?nﬂ i eesunuecpaﬁmamd) beﬁmlm:)

3. 1. 4eEter@§aﬁcé2géaa11ae (8 mbkpnd Metbylpnsciiaride) 0 2. The praariey
2:3-2.4 (M Lo GakSsdhrated (erutsidng andRadhéty Hitr*ier G002 ‘Giganic 183 -

PCT/ 1B00/ 0143
layer was removed, and the aqueous extracted with Methylene chioride (2

i
1

10 x50 mi). The combined organics were dried (MgSO,), and concentrated
in vacuo. The crude product was purified by column chromatography
(95:5:0.5 methylene chioride:methanol:0.88 NH; as eluent) to yield the title
compound (containing trace impurity; carried through crude to next step).
1H NMR (400MHz, CDCh): & = 0.98 (t, 3H), 1.39 (t, 3H), 1.50 (m, 2H),

15 1.90 (m, 2H), 1.92 (m, 2H), 2.15 (m, 2H), 2.61 (s, 3H), 2.81 {(m, 2H), 3.03
(9, 2H), 3.32 (m, 2H), 4.39 (m, 1H), 4.62 (t, 2H), 8.80 (s, 1H), 9.19 (s, 1H)
LRMS (TSP - positive) 439 (MH")

20 Exampie 131
5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-(1-acetyl-4-piperidinyl}-3-ethyl-2,6- -
dihydro-7 H-pyrazolof4,3-djpyrimidin-7-one

The title compound was prepared foliowing the method of example 121
from the title compound of exampie 130.

25 m.p. 156-157°C
1H NMR (400MHz, CDCl3): & = 0.98 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),
1.89 (m, 2H), 1.98 (t, 2H), 2.11 (s, 3H), 2.29 (m, 1H), 2.52 (m, 1H), 2.61 (s,
3H), 2.73 (t, 1H), 3.06 (g, 2H), 3.23 (m, 1H), 4.02 {m, 1H), 4.46 (m, 1H),
4.62 (t, 2H), 4.79 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.57 (br s, 1H).

30 LRMS (TSP - positive) 481 (MH")
Anal. Found .C, 60.21; H, 6.58; N, 16.68. Calcd for C2sH3:04Ns.0.3H20



3H), 3.9 (t, 2H), 3.9-4.0(m 1 H, 4.1-4.2 (m 1 H), 4.45 (t, 2H), 4.55
(t, 2H), 4.95 (appt, 1 H), 8.25(d, 1 H, 865 (d, 1 H, 1@083ugit2c03 1
H) . LRI\/IS( (M), 464 (MNal. 5 Exanple 140 5- 5-Ace - ho
etho - 3- rﬁgﬁﬁléﬂ% 6- dimeth lamno -3- ovridinyll-2- rrethPll%Bo&"ﬂE&

| -2, 6- d| hvdr o- 7H pyr azol of 4. 3-d1pvri m di n-7-one The title conmpound was
prepared fromthe product of exanple 59.3{a the to nethod of exanple 132
usi ng 2-met hoxyethanol in 28%yield (25hy). 1H NMR (400 MHz, CDCl13): 8 =
2.6 (s, 3H), 3.2 (s, 6H), 3.58 (s, 3H, 3.87 (t, 2H), 4.18 (s, 3H), 4.8
(t, 2H, 6.7 (d, 1 H, 7.8 (d, 1 H, 845 (s, 1 H, 8.83 (s, 1 H, 9.15
(s, 1 H, 10.820H,0i: G, 60.18;URG6ITERPI64d4 (M+ . 15 Exanple 141

5- (5-1 odo- 2-i sobut oxy- 3- pyri di nyl ) - 2- net hyl - 3- propyl - 2, 6-di hydr o- 71l -
pyrazol of 4. 3-dl pyrim din-7-one 20 The title conpound was prepared fromthe
product of preparation 64 using the nmethod of exanple 1 and isobutanol as
solvent. . 1 HNW (300 MHz, CDCI3): 8 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9

(2H r‘r) 2. Bxangie (182H, r‘r) 30(2H t) 41(3H 's), 4.35 (2H d), 8.4 (1
H, 35 " ] C : 705 No 14.85. Cal cd
- for C18H2 o~ 5- 2-isobuto

-5- met h | suldii !@rd)-Tﬁmlﬂ’ajzdl%B-%gﬁﬁﬁdﬂh-’ﬁenéO |-2 6- d| h dro- 7H razolo 4
3- rimdin-7-one 20 August 2003 01/27112 -- 184 - PCT/1B00O.01430

The title compound from example 119 (120 mg, 0.28 mmol) and cesium

carbonate (274 mg, 0.84 mmol) were dissolved in n-butanol (4 mi), and
( heated at 90°C under nitrogen with molecular sieves for 96h. The mixture
| 10 was then partitioned between water (10 ml) and dichloromethane (10 ml).
The organic layer was separated, and the aqueous layer extracted further
| with dichloromethane (3 x 15 ml). The combined organic layers were dried
(MgS0Q.), and concentrated in vacuo. The crude product was purified by
flash column chromatography (95:5:0.5-90:10:1 ethyl
1S acetate:methanol:0.88 NH; as eluents), to yield the title compound as a
colourless glass (77 mg, 0.18 mmol).
m.p. 91.6-93.7°C ‘_
1H NMR (400MHz, CDCI3): 6 = 1.00-1.05 (m, 6H), 1.38 (t, 3H), 1.50-1.62
(m, 2H), 1.90-2.00 (m, 2H), 2.63 (s, 3H), 2.63-2.70 (m, 2H), 3.02 (g, 2H),
20 3.75 (1, 2H), 3.90 (t, 2H), 4.68 (t, 2H), 5.10-5.20 (m, 1H), 8.84 (s, 1H), 9.23
(s. 1H), 10.63 (br s, 1H). '
LRMS (TSP — positive ion) 439 (MH*)
Anal. Found C, 60.73; H, 7.06; N, 1803 Calcd for
C23Hz003N6.0.2MeOH.0.1 DIPE: C, 60.88; H, 7.26; N, 17.90

e

25

Example 133
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-pyridinyimethyl)-2.6-dihydro-
7H-pyrazolof4,3-dlpyrimidin-7-one

30 The title compound was prepared from the product of example 116 by the
method of example 132. '



: The title conpound of exanple 141 (500 ng, 1.07 nmmol) and thiourea (90 ny,
- 1.18 mmol ) were suspended in N, 1V-dinethylformam de (3 nl), 20égasseab3at
- 70C, and treated with bis(triéethyl phosphine) nickel (11) <chloride (20 ny
0. 05 mmol ). Y3 ¥WH%Zyanobor ohydride (80 | of 1M 5 sol ution i PCTABOO/HL4SR
mmol ) was added, and the resultant black reaction mxture heated for 3/4 h
before further bis(triethylphosphine) nlggg (1) chloride (60 ng, 0.16
nmol ) and sodi um cyanobor ohydri de (16071 6t 1 M solution in THF, 0.16
mmol ) were added and the reaction nmixture heated for a further 6 h. The
green reaction mxture was allowed to.cool to room10 tenperature and

cal ci um oxi de {9 (4adMAEPCDERYI!=. A0S, SHY, 1.3BSH)| ad0ie. d0LER, 71

2.4 mol) was added and the m xture stirred for a further

reaction mi xt [RH), %80-@-00tay 24} 12.60 K§) 3H}e8H5:(q, 2Hhi4.68r4 2‘6)&5 55 (8¢i d

hoid (2 x 20 R orG e TBh Fed Enatar 2RO ARt BB o). et et T
5-[2-i sobut ox>9§5((§enlqy ﬁ%swyiﬂc}-:% pyridi nyl | - 2- met hyl - 3- propyl - 2, 6-

di hydro- 7H pyrazol dj pyrini -one. The crude sul phide (284 ny,
assune 0.73 nreR SI\&—S rstQﬁﬂM@jioﬂhMZé H'd1 d met hyl ene chlori de (4 ) and -

539 act i ve.. C°§§5%%"F@a%ué§%o3£#%“§3"§t.r "ERRGLRF SEEONORS O The

sol vent was r quyERUACNCY 88! H[15:08/Ns18l@8. t aken up in ethyl acetate (20
m), washed with sodi um car bonat e (10%ag, 2 x 5mM), brine (5 M) and
dried (MgSOX) before condensing to a solid which was purified by col um
chromat ography (ethyl acetate: pentane 1:1 to ethyl acetate, then ethyl .
acetate : nethanol 99:1) to afford 25 an analytical sanple of the title L.
conpound (@0 nExarfiple31 34l ) toget her w th inmpure sul phoxide (66 -ng, 0.16
mml). 11H N 0 13):, 35 =1 0 el 1. LOH

(2H, m, 2.2 efy}-24s0 n s), 4.4
(2H, d), 8.5 (dih ro-‘?ﬁ% afblb :!’.i rimi!!ﬂw-?(dne‘" br s) . 34 LRVS (TSP) 404
(MHO ), 426 ( agus

The title compound was prepared from the product of example 116 by the
method of example 132.

15 1H NMR (400MHz, CDCly): & = 1.10 (d, 6H), 1.30 (1, 3H), 2.30 (m, 1H),
2.60 (s, 3H), 3.00 (q, 2H), 4.45 (d, 2H), 5.65 (s, 2H), 7.10 (d, 1H), 7.25 (m,
1H), 7.60 (dd, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.70 (s, 1H)
LRMS (TSP ~ positive ion) 447 (MH")

Anal. Found C, 62.47; H, 5.87; N, 16.70. Calcd for Ca4H2s03Ns.0.5H20.

20 0.5EtOAc: C, 62.51; H, 6.25; N, 16.82.

Example 135
5-(5-Acetyl-2-isobutoxy-3-pyridinyl)-3-ethyl-2-(1-methyi-4-piperidinyl)-2.6-
25  dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one

The title compound was prepared from the product of example 125

following the method - * example 132.

m.p. 195.0-196.0°C '

1H NMR (300MHz, CDCl3): 8 = 1.08 (d, 6H), 1.38 (t, 3H), 1.88 (d, 2H),
30 2.10 (t, 2H), 2.20-2.30 (m, 1H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H),

2.88-3.05 (m, 4H), 4.17-4.23 (m, 1H)}, 4.41 (d, 2H), 8.80 (s, 1H), 9.19 (s,



WO 01/27112 PCTI 1 BOO 01430 --185- Exanple 143 5- 2-1sobuto -5- neth Isulfon -
| -3- ridin -2-meth I-3- ro |-2 6- dih dro-7H razolo 4 3- ri @dugust2a3e 5
The title of exanple 142 (36 ng, 0.09 mml) in icex yl ene
chloride (3 i,'ﬁwgllzs treated with 3-chl oroperbenzoic acid (Bg%%ﬁ‘é?o‘“gg%??pure,
0.09 mmol ) and stirred for 2h with ice-cooling. The reaction m xture was

. diluted with nethylene chloride (20 nl) shed wth sodium carbonate (10%
ag.; 2 x- 20 m), brine (20 M), dried ](%804) and io concentrated to
afford the title conpound as a white solid (37 ng, 0.09 mol). 1H NWR (300
MHz, CDCI3): 8 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9 (2H, m, 2.25-2.4 (1
H n), 3.0 (3H). 19.524s21BH, s), 4.1 (3H s), 4.5 (2H, d), 8.8 (1 H d),

9.2 (1 H d) . s . (TSP) 420 (MHO'). Bi ol ogi cal
Activity 20 &'ﬂ%gﬁ% gb"%ﬁ@%%)é%ﬁ%re found to have in vitro
activities agnal.nFobhd aCs68f15 WWP7EENWTE0 Calcd fbu€s,4te-05M59.3M:00 about

100 nM The foIIova‘rv&’g Table illustrates the in vitro activities for a range
of conpound8-1IPEL, &3 thtloh32sN.Afi98 t ors of cGWP PDE5. 25 Exanpl el Cso
nM 58.5 166.55 3430.7 482.45 4918 591. 41 20 August 2003 WO 01127112

Example 136
5-(5-Acetyl-2-isobutoxy-3-pyridinyl)-3-ethyl-2-(1-methyl-3-azetidinyl)-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one

10 The title compound was prepared by the method of example 132 from the

7

titte compound of example 120.

1H NMR (400MHz, CDCly): 6 = 1.10 (d, 6H), 1.39 (t, 3H), 2.22-2.37 (m,
1H), 2.50 (s, 3H), 2.62 (s, 3H), 3.05 (q, 2H), 3.89 (i, 2H), 3.95 (t, 2H), 4.45
{d, 2H), 5.14 (m, 1H), 8.83 (s, 1H}, 9.22 (s, 1H), 10.62 (br s, 1H)

15 LRMS (TSP — positive ion) 425.5(MH") '
Example 137
2-(1-Acetyl-4-piperidinyl}-5-[2-butoxy-5-{1-hydroxyethyl}-3-pyridinyl]-3-
ethyl-2 6-dihydro-7 H-pyrazolof4 3-dlpyrimidin-7-one
Sodium borohydride (6 mg, 0.15 mmol) was added to a suspension of the

{ -~ 20 title compound from example 131 (140 mg, 0.3mmof) in dry methanol (3
ml) at 0°C under nitrogen. After 30 min the solvent was removed in vacuo,
and the residue partitioned between ethyl acetate (20 ml) and water (20
ml). The organic layer was separated, and the aqueous layer was
extracted further with ethy! acetate (2 x 20 mi). Combined organic layers

25  were washed with brine (20 ml), dried (MgS0O,) and concentrated in vacuo.
The crude product was purified by flash column chromatography (98:2 to
95:5 methylene chloride:methanol as eluent) to yield the title compound as
a white foam (120 mg, 0.25 mmol). . |
1H NMR (300MHz, CDCls): 8§ = 1.00 {t, 3H), 1.40 (t, 3H), 1.54 (m, 2H),

30 1.60 (d, 3H), 1.91 {m, 2H), 2.01 (t, 2H), 2.13 (m, 1H), 2.17 (s, 3H), 2.32
(m, 1H), 2.59 (m, 1H), 2.78 (t, 1H), 3.08 (q, 2H), 3.28 (t, 1H), 4.08 (m, 1H),



. PCTI1B00101430 --186 - 647 654 711 720.3 735 755 763 770.9 780.3 791.6
- 800.9 812 824 832 847.5 20 August 2003 187 Cainms 1. A conpaioadget2gpner al

- fornmula 1. 3wo9u®maa pharmaceutically or veterinarily accept gel@gnsdbiaso
i and/or solvate thereof, wherein X represents O or NR5 Rl represents H,

- lower alkyl, Het, alkylHet, aryl or alkylaryl (which 10 latter five groups
i are all optionally substituted and/or tqgpi-nated with one or nore

{ substituents selected fromhalo. cyano, nitro, |ower alKkyl,

- hal o(l oweral kyl), OR6, OC(OR7, ‘C(OR8, C(OOR9, C(ONRIOR', NR12R13 and

SNRLARLS) 4 50 (m, 1H), 4.58 (1, 2H), 4.83 (i, TH), 5.03 (m, 1H), 8.27 (s, TH), 8.86 (s,
1H), 10.84 (br s, 1H).
LRMS (TSP - positive) 483.8 (MH")

Example 138
5-(5-Acetyl-2-ethoxy-3-pyridinyl)-3-ethyi-1-[(1-methyl- 1H-imidazol-2-
ylmethyl]-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

The title compound was prepared by the method of example 128 from the -
10 title compound of preparation 63. L

mpt. 217.9-218.7°C
1H NMR (400MHz, CDCl3): § = 1.18 (t, 3H), 1.58 (t, 3H), 2.61 (s, 3H), 2.95
(9, 2H), 3.75 (s, 3H), 4.70 (q, 2H), 5.83 (s, 2H), 6.80 (s, 1H), 6.98 (s, 1H),
8.81 (s, 1H), 9.25 (s, 1H), 10.88 (br 5, 1H)

15 LRMS (TSP - positive) 422 (MH")
Anal. Found C, 59.50; H, 5.46; N, 23.11. Calcd for C21H2303N7: C, 59.85;
H, 5.50; N, 23.26.

20 Example 139

5-(2-Butoxy-5-tetrahydro-2-furanyl-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)- i .
2.6-dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one

A solution of the title compound from example 12 (50 mg, 0.11 mmol) in
ethanol (10 mi) was charged with 10% Pd on carbon (15 mg} and stirred at

25  room temperature for 6h under 60 psi of hydrogen. After removal of the
catalyst by filtration, the reaction mixture was concentrated in vacuo and
purified by column chromatography {eluting with methylene chloride to
98:2 methylene chloride:methanol) to afiord the title compound as a white
solid after precipitation from diethy! ether (15 mg, 0.03 mmol).

30 1H NMR (300 MHz, CDCly): & = 1.0 (t, 3H), 1.4 (1, 3H), 1.45-1.6 (m, 2H),
1.8-1.95 (m, 3H), 2.0-2.1 (m, 2H), 2.3-2.4 (m, 1H), 3.15 (q, 2H), 3.25 (s,



R2 represents H, halo, cyano, nitro, OR6, OCC(OR, C(OR8, 15 C(O OR9,
C(O NR1OR11. NR32R13, S02NR44R15, |ower al kyl, Het, al kyl Het 20 Aaguyst 2@03

al kylaryl (yhi tter five groups are all opti onal | y substit uted and/or
term nat ed %toﬁﬂ%f%g or nore substituents selected fromhalo PCWW Bitro,
-l ower al kyl, hal o(loweral kyl), OR6, OC(OR7, C(OR$, C(O OR9,

C(O NRt OR17, NR12R13 and SQZNR14R15) Zoleé? represents H, |ower alkyl,

al kyl Het or alkylaryl (which latter th groups are all optionally
substituted and/or termnated with one or nore substituents selected from
hal o, cyano, nitro, |ower alkyl, halo(loweral kyl), OR6, OC(OR7, C(O RS6,
C(O) OR9, C( OBNRIBRYL, 2HYRBZRAD andﬂ-n;omm.amrsﬂ H)54R5 (teRHYs56<(LI2HRal o,

é(y%?ﬁmB%f?4@%?@%&”‘%&%%@%%%%@% "SEET 20 August

2003 188 SORLAMS Q-? Na kyI | ower al kenyl, | ower al kynyl.
Het, al kylHet, ary aI K Iaryl ch Iatter seven groups are all
optionally substituted and/or ter m nated with one or nore substituents
selected from halo, cyano, nitro, |ower alkyl, halo(loweralkyl), OR
OC(ORT,- C(OR8, 5 C(OOCRS, C(ONRLR17, NR12R13 and SO02NR14Ris) Y
represents Cegamplétdd represents | ower al kyI ene Z represents OR6, halo,
Het or aryl y substituted with
one or nore &if# 3-| ower al kyl,
hal o(| ower al k ) AR » NR12R13 and
SO2NRi 4R15) kyl (which
latté ar. OUWheautlervmmmlrid/waslpsépamﬁe‘cbmntié produntm‘ axamplevsgrwa)trm or nore
subski t ugdt S thed bﬁéxérhpm 132 asingy2nte thﬁxyeﬁﬁand)lma%g@%%m

hal o(| ower al kwlzl 2; 25 3} aRlla NR12R13,
S02NR14R15 MR (400 MHz, CDCl3):'3 = (s, 3H), 3.2 (s, 6H) .58 (s, 3H), 3.87

(t, 2H), 4.18 (s, 3H), 4.8 (t, 2H), 6.7 (d, 1H}, 7.8 {d, 1H), 8.45 (s, 1H), 8.83

(s, TH), 9.15 (s, 1H), 10.9 (br s, 1H).

LRMS (TSP) 464 (MH").

15

Example 141
5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2.6-dihydro-7 H
pyrazolo[4.3-djpyrimidin-7-one

20 The title compound was prepared from the product of preparation 64 using

( the method of example 1 and isobutanol as solvent.
1H NMR (300 MHz, CDCl3): 8 = 1.0 (3H, 1), 1.1 (6H, d), 1.75-1.9 (2H, m),
2.2-2.35 (1H, m), 3.0(2H, t), 4.1 (3H, s), 4.35 (2H, d), 8.4 (1H, s), 8.95 (1H,
s). . _
25 Analysis: Found C, 46.1; H, 4.70; N, 14.85. Calcd for C1gH2oNs00l : C,
46.26; H, 4.75; N, 14.99%

Example 142
30 5-[2-Isobutoxy-5-(methyisulfinyl)-3-pyridinyl]-2-methyl-3-propyi-2 6-dihydro-
7H-pyrazolo[4,3-dlpyrimidin-7-one




_ﬁ and NR20S(O) 2R21 or Het or aryl optionally substituted with one or nore of
- said Iatter thirteen groups) or one of RID and R11 may be | o@8rAuglst 8643,

am no or which latter two groups are both optionally substituted with
| ower al kyl VE@ 0K3042 and R119 independently represent Rl and RRCEHEBO§@143Aed
above, except that they do not represent groups that include |ower alkyl,

- Het or aryl, when these three groups are substituted and/or term nated (as
. appropri at e) by one or nore substituents 184at include one or nore
- C(O NR10aRl1la and/or NR12Ri 3 groups 25 R12 and R13 i ndependently represent

H or lower alkyl (which latter group.is optionally substituted and/or

- term nated w Thegite compaiisd oﬁéhéﬁlflelﬂﬁ% @@'n@gf,t‘ﬁ(i?fmmﬂ)%d tl'ﬁ‘()l@)e@:(@D
- C(ONR R23 and NR24R25), one of R

. (O Het (in wi&Gh1H& mmolbmer@naﬁuspeadgetm LNé\&dtm@ y

opt i onal |y anCERA LR €0 oA rakEtoERR o ipridefieP 7R, 1),

2 or ?-Iower al k

fermaamidec () m'&r R12

189 substitut eﬁlohneo g, N0.08 hﬁﬂ@l%alsbnlurﬂrcgran@b@mﬂmudep(ammldmM
ent

i nterrupted by R26)° R14 and R I ndepen ly represent or | ower

| al kyl or R4 gﬂ'@tIOR?B Thibge O8mmph vasadded,r ap@d tha resultant agkh reagdipnyr e

owor al Kyl (THRGFS 1TRAREY Tor o, b Betche, BeF sl AREDRARSRME) ABRECRN 2 O

with one or mehBrideYestm uen@nﬁﬁw@mobda“m@anob&@mde @60 MRSIRIMB and
B

Nee) or one of R16 and 7 may be Het or ary which latter two gr%ﬂgs are
both 10 opti &akipp ig K, &Jaﬁemmli welr@\ﬁétdeam}d the; reaglionrmixtyre hda

R19, R20, R2Z2¢q Ry ftﬁ?hdéraé]ﬂ. HRte green reaction mixture was allowed to cool to room

10 temperature and calcium oxide (90 mg, 1.6 mmol) added. After 1 h,
methyl iodide (150 ?I, 2.4 mmol) was added and the mixture stirred for a
further 1h. The reaction mixture was diluted with ethyl acetate (20 ml) and
citric acid (10% aq, 20ml), the organic phase séparated and washed with
further citric acid (2 x 20 mi), brine (20 ml) and dried (MgSQO,) to afford

15 crude 5-[2-isobutoxy-5-(methylsulfanyl)-3-pyridinyl]-2-methyl-3-propyl-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one.
The crude sulphide (284 mg, assume 0.73 mmol) was dissolved in ice-
cold methylene chloride (4 ml) and isopropyl alcohol (1 ml), treated with 3-
chloroperbenzoic acid (230 mg of 55% active, 0.73 mmol) and allowed to

20 stir at 0°C for 1h after which the solvent was removed in vacuo. The
residue taken up in ethyl acetate (20 ml), washed with sodium carbonate
(10% aq, 2 x 5 ml), brine (5 ml) and dried (MgSO.) before condensing to a
solid which was purified by column chromatography (ethyl acetate:
pentane 1:1 to ethyl acetate, then ethyl acetate : methanol 99:1) to afford

25 an analytical sample of the title compound (50 mg, 0.13 mmol) together
with impure sulphoxide (66 mg, 0.16 mmol).
1H NMR (300 MHz, CDCl5): 8 = 1.0 (3H, 1), 1.1 (6H, d), 1.75-1.85 (2H, m),
2.25-2.35 (1H, m), 2.8 (3H, 5), 3.0 (2H,.t), 4.1 (3H, s), 4.4 (2H, d), 8.5 (1H,
s), 9.0 (1H, s8), 10.7(1H, br s).

30 LRMS (TSP) 404 (MH"), 426 (MNa™).



I ndependently represent H or |ower alkyl R16 and R19 independently
represent |ower alkyl R21 represents |ower alkyl or aryl 25Z2RAugpst2didnts
H | ower algyl |, C(OR27 or S(O)2R28 R27 represents H,_ | ower alkyl
or-aryl R2§$§33?2§gnts lower alkyl or aryl Het represents arFHEOALESy
substituted four- to twel ve-nenbered heterocyclic group, which group
contains one or nore heteroatons 20 sql cted fromnitrogen, oxygen and/or
sul fur with the provisos: (i) that RATiIIS556t NH2 when: R is Cl- al kyl
optionally substituted with 25 phenyl, Het or a N-linked heterocyclic
group selected from piperidinyl and norpholinyl;, wherein said phenyl group
Is optionally substituted by one or nore substituents selected from

C7- 4al koky; gg"l”ﬂ“@ﬁ@s OCF3 or Cl4 al kyl wherein said Cl-4 al kyl group

i's optionall ted by ClL.4 haloal kyl or C7-4hal oal koxy either of
which is subﬂi-ilsﬁt&doﬂ&Sﬂﬁ%t@[lsm@I)-%&yhﬁl;ﬁﬂ@ﬁ&hyi@ﬁr%l-ﬁ58, -C7-6 al kyl ;
AMVENDED SHEET 20 August 2003 19 L. (1) tha 'S no or NO2 when: X
is 0; and Rﬂmwmmmﬂ@t ed lower al kyl, ORS,

O NR10R11, 1 I r , CNAN rvl,. al kylaryl,
ﬁ(et ) or a:gkyl ﬂ% ?‘%ﬁ?ﬂ*ﬂ%ﬁ@e?’f Wﬁr g%%s(% é“é’ptor%?a{ﬁmﬁsms'{:%cﬁid) y and
(iii) that Rahethylenws chiodden(3 M) wdk tmaded?ﬂviﬂsahbhhﬂﬁ%i)amﬂzbic abies{ag ut ed

| ower al kyl ,. OW O NR10OR11, Q ORS, NR12R13, NHC(O - lower alkyl,
cyan, aryl, @Qkyﬁoa%y Urﬁ-leé?ogr o) and stifrad: fori 2ht witht isercaplipgps Hie

optionally i : | r l:n. 1 ncl ude
opttonal’ enfﬂ%ﬁ%g@ hiztre éé%:y;‘gﬂft?ﬁ%ﬁﬁ tthylen8' Hidiie R mifP 4dshEA SHith
( _ sodium carbonate (10% aq.; 2 x- 20 ml), brine (20 ml), dried (MgSQO.) and -
~ 10 concentrated to afford the title compound as a white solid (37 mg, 0.09

mmal).
TH NMR (300 MHz, CDCl3): 8 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9 (2H, m),
2.25-2.4 (1H, m), 3.0 (2H, 1), 3.2 (3H, s), 4.1 (3H, s}, 4.5 (2H, d), 8.8 (1H,
d), 9.2 (1H, d), 10.6 (1H, br s).

15 LBRMS (TSP) 420 (MH").

Biological Activity

( 20 Compounds of the invention were found to have in vitro activities as
) inhibitors of cGMP PDES with ICs, values of less than about 100 nM.

The following Table illustrates the in vifro activities for a range of
compounds of the invention as inhibitors of cGMP PDES5.

25

Exampile ' ICs0_(NM)
5 8.5

16 6.55

34 30.7

48 2.45

49 18

59 1.41
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aromati c groups, which groups are optionally substituted with one or nore

15 substituents selected fromaryl (which group nmay not be substugssaeess by

any further _aryl qgroups), lower alkyl. Het, halo, cyano, nitro, ORO,

OC(O R7, C( &J‘i!zéfz H) OR9, C(O) NR10aR'B, NR128R 3a (wherein RELIIBAY01450 3

i ndependently represent R12 and R13 as hereinbefore defined, except that.
(i) they do not represent C(OHet in which Het is substituted by one 20 or
more substituents that include one or frok T(O NR1GCaRl1l1la and/or NR12aR13a
groups; or (ii) they do not together represent C3.7 al kyl ene interrupted

by NR26) and SO2NR14R15, and wherein 25 each "Het" group identified herein

is optionally substit y ON€ or nore upbstrtuénts selectdd from hal o,
cyano, nitro, oxa, | } } be optionally
substituted or terni ng®®d as defined bel o}, OR6, OC(O R, CHO RS,

C(O ORS, C(ONR1O0aR11B71NR'R13a and 30 SANR14R15, and whereir substitution
at Het nmay be at a c prr—atomof—the—H Hrg—or—where—appmopri ate, at
one or nore of the h erk? 1 " Het® groups nny fal so be in
the formof an N oxi de73 AMENDED SHEET 20 fmgust 2003 1 1 b anq wherein

| ower al kyl groups ( M I ncrudes the al Kyt part. ol af Kyl Hety and
al kyl aryl groups), 2¥Zn_used_heLein, s—Calkyl whereoinfal kyl groups
may, when there is af 8&fficient nunber of3carbon atons, be |ifnear or

branched, be saturatgpzor unsaturated, Deggyclic, acyclic orjpart
cycliclacyclic, and/:& be—Sthst-ut-ea—by 8§F er—ror-e—tato—atgqns 10 and
wherein "l ower al keny Band "1 over al kyny§ ¥ when used hereing include C2.6
groups having one orff M®re double or trip] ecarboh-carbon bondgs, 15 and
wher ei n 80 ‘

[

0.9
81 2
82 4
83 2

84 7.5




"l ower al kyl ene”, when used herein, includes C2.6 groups which can be
bonded at two places on the group and is otherw se defined i|9 he f%s way
as 'lower alkyl" 20 and wherein "aryl" includes C(O-lower a ?(EHJQ,'“S and
wherein the terns "al kyl Het" and "al kylaryl™ include Cl al kyl Het and Cl-6
~al kylaryl, wherein the alkyl groups (e.g. the Cl-6 al kyl groups) of

al kyl Het and al kylaryl may, when there is a sufficient nunber of carbon
atonms, be 30 linear or branched, be satu ed or unsaturated, and/or be
interrupted by oxygen AMENDED SHEET M 29 August 2003 WO 01/27112 -190 to
PCTJI BOO 01430 2. Conpound as clainmed in Qaim1l. wherein R represents
optionally Chapimst i tuted | ower al kyl. 3. Conmpound as, clainmed in Claim2,-
wherein R |s |ower al kyl . | owep .koxy-term nated | ower al kyl, NR12R13
t er mi nat ed *-omd&cﬁwupﬁﬁ;fgﬁ-"&%g%ﬁgﬂlﬂﬁo-terrri nated | ower alkyl. , 4.
Conpound-as clained in Claim1, wherein R represents 6- 4 piperidinyl
group, optionally substituted at the nitrogen atomof the 20 piperidl nyl
group with lower alkyl or C(OQR9. 6. npound-as cl ainmed in any one of
Claims 1 to 4, wherein Rz repiesents & O NgLR't, NR 21 13, lower alkyl
optionally interrupted by one r NQ' or N, optionally substituted
at N by |lower alkyl or acyl, orj 25 y substituted aryl or Het. 6.
Conpound as clained in Cai mge ergR2 pzr esents

| R
x>

R4
|
5 or a pharmaceutically or veterinarily acceptable salt and/or solvate
t'hereof.
wherein
X represents O or NR®
R’ represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl (which

10 Ilatter five groups are all optionally substituted andfor terminated with one
or more substituents selected from halo, cyano, nitro, lower alkyl,
halo(loweralkyl), OR®, OC(O)R’, C(OJR®, C(O)OR®, C(ONR'R",
NR'R"™ and SO,NRYR"™)

R? represents H, halo, cyano, nitto, OR®, OC(O)R’, C(O)R®,

15 C(O)OR®, C(OINRYR", NR'R®, SONRYR™, lower alkyl, Het, alkylHet,
aryl or alkylaryl {which lafter five groups are all optionally substituted
and/or terminated with one or more substituents selected from halo,
cyano, nitro, lower alkyl, halo(ioweralkyl), OR%, OC(O)R’, C(O)R®,
C(O)OR®, CIONR™R; NR*R™ and SONR"R™)

20 R? represents H, lower alkyl, alkyiHet or alkylaryl (which latter three
groups are all optionally substituted and/or terminated with one or more
substituents selecled from halo, cyano, nitro, lower alkyl, halo(loweralkyl),
OR®°, OC(O)R’, C(OR®’, C(0)OR®’, CONR"™R", NR™R"™ and
SONR™R')

25 R represents H, halo, cyano, nitro, halo{loweralkyl), OR®, OC(O)R?,
C(O)R®, C(O)OR®, C(O)NR'R™, NR'R"™, NR™Y(O)RY, N[Y(O)R'],,
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CONROR". NR 2R 3, Cl-4 alkyl optionally interrupted by 0 or N,
optionally substituted at N by |ower alkyl, optionally substbéﬂt ed ib@gnyl
or 30 optionally substituted pyridin-2-yl, pyridin-3--yl, pyrim

pyrazi n-2-yl.,, pyrazol-4-yl, oxadiazol-2-yl, furan-2 yl, furan- 3
tetrahydrofuran-2-yi and imdazoll, 2-a) pyri di n-6-yi . 9911 ANENDED SHEET
NO 20 August 2003 WO 01/27112 -- 191 - PCTI|1B00101430 7. Compound as
claimed in any one of Clainms 1 to 6, wiAdBein R3 represents |ower alkyl. 5
8. Conpound as clainmed in any one of Claims 1 to 7, wherein Xis O 9.

Co d t
COMBOUT] 25l TBE s TH)RDE kel U Tt Sy ISLS, QUi R esent <
Cl( o) AZd e C%metc(a@”\laﬂ@,&ryl Wiﬁﬁl&ﬂm‘ WBGYGQU@S? arg¢ alb Olﬂlonaihhpo;deaS
claimed in daim9 ents

SO2CH3 or Cpdhstted Pﬂd?%&ﬁWUﬁWda“g'ﬁgP'é HEH‘qrﬁ sHH?/“V{gﬁ'ét l‘ﬁt%&gﬁr? to 8,
wherein R4 hafd, rcg & ShfthS idvﬁé?oalkirlofﬁfo(létv@ﬁllg Lq\_m? @gsgmsﬂ C@yreh | atter

two groups are supst'itut germ nat e (wherein Rs
representss B(O)ORGI C(@)Mﬁ?)NRR{R-I) )SRNR R Y@O) R1712 optional ly
substituted Het e| n R12 and R 3 toget her represent C3-5
al kyl ene i nt errugt‘SB%%Béglé& (0) 2-(optionally substituted aryl)). 20
12. Conpound as Alrapraséntsio®enalkylehe wherein R4 represents N(H) Y(O R17

Lorm nated by o8 GRSENS B Nl V8 2 PR IEReL S ap Y 2R nat ed by
QOO CL 4 gbity bpttonaliy substituted with one or more substituents selected from
10 halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR®, OC(O)R?, C(O)R®,
C(0)OR®, C(OINR'RY, NR'¥R" and SO,NR"R")

R and R independently represent H or lower alkyt (which latter
group is optionally substituted and/or terminated with one or more
substituenis selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl},

15 OR® OC(O)R’, G(O)R?, C(O)OR®, C(OINR'®R'™ NR'R™, SO,NR"R
and NR*S(0).R?' or Hst or aryl optionally substituted with one or more of
said latter thirteen groups) or one of R'" and R may be lower alkoxy,
amino or Het, which latter two groups are both optionally substituted with
lower alkyl |

20 R'™ and R' independently represent R'® and R as defined
above, except that they do not represent groups that include lower atkyl,
Het or aryl, when these three groups are subsfituted and/or terminated
{as appropriaie) by one or more substituents that include one or more

" C(ONR' R andfor NR*’R* groups

25 R and R"™ independently represent H or lower alkyl (which latter
group is optionally substituted andfor terminated with one or more
substituents selected from OR®, C(O)OR®, C(OINRZR® and NR*R%),
one of R% or R™ may be C(O)lower aliyl or C(O)Het (in which Het is
optionally substituted with lower alkyl), or R'? and R"™ together represent

30 Cs alkylene (which alkylene group is optionally unsaturated, optionally
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25 13. Conpound as clained in Caim1l, which is:

5- (2- But oxy- 5-i odo- 3- py(di nyl) - 3-et hyl - 2- (2- net hoxyet hyl ) - 2, 96%&55{11083 TH
pyrazol o[ 4, 3-d] pyri m di n-7- one;

5- (2- But oxy- 5-i odo- 3- pyri di nyl ) - 3-et hyl - 1- ( 2- met hoxyet hyl ) - 1, 6- di hydr o- 7TH
"pyrazol o[ 4, 3-4pyri m di n-7-one; 30

5- (5-10do- 2-i sobut oxy- 3- pyri di nyl ) - 2- net hyl - 3- propyl - 2, 6- di hydr o- 7H
pyrazol oj 4, 3-dQoyri m di n-7-one; 20 Auguss 2003 WO 01/27112 -- 192 -..

PCT/ 1 BOO/ 01430

5- (2-But oxy- 5-i odo- 3- pyri di nyl)-2-[2-(4- rmrpholln hyl hyl - 2, 6-

di hydr o- 7Hsphstiuterdoby, Dngj T iMAeTg; oweolkyl GEHR %Lﬁ%ﬁ’oy (lptlonah

4-[5-(2-bu - - 26di nyl ) - 3- et hyl - 7- oxo- 6, 7-di hydro -2H
AL b R :

pyrazol o[ 4 1 ] -1-pi peridi necar boxyl at e; tgnt Butyl *
3-[ 5- ( 2- but oxy- R ado-B*ppdependentig-reptesenty Hoab losver- aikviyttrrB - o

5 2" r opols ~cioBHeT Wh#\-énglerézﬁwﬁ'?”wﬁ%ﬁ%éy A0 9% B azol o-

[ 4, 3-dj pyrlhgté;béyc'ﬁcﬁhbm cotinate; tent-Buty

3-ethyl-5-(5-10do rQpoXy- 3- I7oo
1[ py%lazol f;,[ 4I 3? djapc}pﬁ %mﬁ(gpendgﬁﬁa&{ra%@t lflértlowt Mbl ((\juhlch fatter

[gyre; %: o &,@ dqug; i %%ﬁ%fdi‘&& QMM Jtefminstsd \J.md SR~ mdire

[ 3-Et hyl - 5sgastrtue|mfszsqlum)=mm myo(m@aﬁ)cwmzzez%m NRTFB) oF+

2 Bty - 5 oPB i AR RE i OB bf s o datersoun graps age sigh
pyr azol pg 40’ptuddallyrsubsﬂtutec2wﬁh]mal aci d

5-(2-Propo 5-i Qdo- di o~ 1- peet r I 6- hdro
pygazol ol[o4xy Ignfﬁqupﬁ( thﬁ me R}(A %}tp (Hy nga F?‘h % FZZH

2-[2- (D netyd rpaazﬁgfﬂ?ffégé érﬁﬂgr@miaw(xﬁel odo- 3-pyridinyl)-3-ethyl-2,6 20

di hydr o- 7H-py romdin-7
and R xndependenﬂy represent lower alkyl

R* represents lower alkyl or aryl
15 R® represents H, lower alky}, aryl, C(O)R27 or S(O)zRZB
R* represents H, lower alkyl or-aryl
R represents lower alkyl or aryl
Het represents an optionally substituted four- to twelve-membered
heterocyclic group, which group contains one or more heteroatoms
20 selected from nitrogen, oxygen and/or suffur

with the provisos:

(¥} that R* is riot NH, when: R' is Cy3 alkyl optionally substituted with
25 phenyl, Het or a N-linked heterocycdlic group selected from piperidinyt and
morpholinyl; wherein said phenyl group is optionally substituted by one or
more substituents selected from C4 alkoky; halo; CN; CF3, OCFa or Cy4
alkyl wherein said Ci4 alkyl group is optionally substituted by Ci.4

" haloalky! or C14 haloalkoxy either of which is substituted by one or more
30 halo atoms; and R? is Cy.g alkyl;
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6- But oxy- 5-[ 3- et hyl - 2- ( 2- net hoxyet hyl ) - 7- oxo- 6, 7- di hydr o- 2H pyr azol of 4, 3-
dipyrimid in-5-yl]-N nmethoxy-N nethyl ni cotinam de; 20 August 2003

5- (5- Acet yl - 2- but oxy- 3- pyri di nyl ) - 3- et hyl - 2- (2- net hoxyet hyl )-% % 02 d ro-
7H pyrazol o[ 4, 3-clpyrimdi n-7-one; 25

‘5-[5- Acetyl - 2- (2- net hoxy- 1- net hyl et hoxy) - 3- pyri di nyl ] - 3-et hyl - 2- ( 2-

nmet hoxyet hyl ) - 2, 6- di hydr o- 7H- pyrazol o[ 4, 3-d] pyri m di n- 7- one;

5- (5- Acetyl - 2- but oxy-3-pyridinyl)-3-et hylgq - (2-met hoxyet hyl ) -1, 6-di hydro-
7H- pyrazol o[ 4, 3-d] pyr| m d| n- 7- one,

6- 1 sobut N, N-di 2H 30
pyr ZE’OFOE’ZV@ ) d] &iﬁlﬁﬁnﬁ d?é gt &ﬁimP&M’hM X igr@pél'}gt degs'qv\%agﬁ/ 27112 --
193 - PCT/ | i 3bstituted igwer alkyl, OR', C(O)NR“‘R“ _COOR’ NR'R™,

5-(5-d ycol sobut oxy-3-pyridin t hy
py§ azol )c/)[ 4 Néﬂlgﬂqwﬁrdalhyl)ylwmg amyl, ay k&laryl, Het or alkyﬁ-iet Kuhrch ?atter

5 iy AP S by g e om o< et

5- (5- Acebyl - 2- butoxy 3- pyr|d| nyI) 2- [2 (4 rmrphollnyl)ethyl] 3-ethyl-2,6

di hydro-7H pyra 4,3 m

5 (5 hoety| (8. pfef b F%M;Ps\ 'f?(%dpﬁoﬁ Hoeprabh ety 2, o
di hydr o- 7H pwepr 2P [GR @(b)NR 'GG NR® R NI-RDGO') lower alkyi,
4-[2-(5-(5-acetyl - ébutox- - FNB %/ -0X0- 6, 7-di hydro io

2H pyr azol of¥ang, AR (ma 2 )@t mﬂijqt ﬁwlas Hﬁﬁécf&\"bd!!‘?!’%?t @fe
5-(5-Acetylg di nyl) - 3-et hyl - 2-(1- net hyl - 4- pi pendi nyl ) - 2, 6-
di hydr o- 7H- p r%g?ét‘ggg%ﬁ)yri m di n- 7- one; A

[5- (5- AdBtyl - 2- propoxy-3-pyridinyl)-3-ethyl-7-o0x0-6, 7-di hydro-1 H<
'pyrazolo[4 nﬁj I[;ndln lyl]acetlc acid; is

5-(1- Met hyl oxo - propyl -6, 7-di hydro-1 H-pyrazol o[4, 3-d] pyrimdin-5-yi)-
6-p ropoxyni.cotinonitdle; 1 I\/Et hyl - 5- [2 pr opoxy-5- (|

Htetrazol -

hydr o- 7TH

aSngkoupsp\x{uen usg ereaplrmgl}ﬂde s:iﬁto ten-membered carbocyclic
aromatic groups, which groups are optionally substituted with one or more
15 substituents selected from aryl (which group may not be substituted by
any further aryl groups), lower alkyl, Het, halo, cyano, nitro, OR®,
OC(O)R’, C(O)R®, C{O)OR?, C(O)NR'™@R'"®, NR'?*R"* (wherein R'? and
R'* independently represent R* and R™ as hereinbefore defined, except
that: (i) they do not represent C(O)Het in which Het is substituted by one
20 or more substituents that include one or more C(O)NR'™R'™ and/or
NR'22R3a groups; or (if) they do not together represent Cy; alkylene
interrupted by NR%%) and SO,NR™R"®,

and wherein
25
each "Het” group identified herein is optionally substituted by one or more
substituents selected from halo, cyano, nitro, oxa, lower alkyl (which alkyl
group may itself be optionally substituted or terminated as defined below),
OR®, OC(O)R’, C(O)R®, C(O)OR® COINR'™R™?, NR™*R'* ang
30 SONR™R', and wherein substitution at Het may be at a carbon atom of
the Het ring or, where appropriate, at one or more of the heteroatoms,
and wherein “Het” groups may also be in the form of an N-oxide,
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di hydr o- 7H- pyr azol o[ 4, 3-d] pyri m di n- 7- one;

5-[5-(3-Hydroxy-5-i soxazol yi)-2-propoxy-3-pyridinyl]-1- nethyhjﬁﬁﬂggﬁgﬁ 1,6
20 di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n- 7- one;

5- (5- Ami no- 2- pr opoxy- 3- py(di nyl ) -1-nmet hyl - 3- propyl - 1, 6- di hydr o- 7H

pyrazol o[ 4, 3-d] pyri m di n-7-one; {[5-(1-Methyl-7-o0x0-3-propyl-6,7-di hydro-1
H pyrazol o[ 4, 3-al] pyri mdi n-5-yl)- 6-propoxy- 3 pyridinyl]am no}acetic acid,;
25 11[5-(1-thhy|-7-oxo-3-propyl-6,7-diBﬁﬁig

H-pyrazolo[4,3-d]pyrinidin-5- yl)-6-pro 3- pyridinyl

rnet hanesul f onam de; i-[5- (1 Met hyl - 7- oxo- 3- propyi -6, 7-di hydro-1

H pyrazol o[ 4, 3- d]py(nldln 5- "yi)-6-propoxy-3-pyridinyl]-3-o0xo--al ani ne;

({[5-(1- l\/Eth)}J 3-propyl -6, 7-di hydro-1 H pyrazol o[ 4, 3- (Apyrinmidin-5 30
yl)-6-propo ¥ 3&‘2('9d| nyl ] am no}sulfonyl)acetlc aci d; 20 August 2003 V\D

01/ 27112 -PCTI | BOO 01430 - - 194- /v-[5 (i

T e OS] 4 Tt e >
met hy| amsn%l%hﬁji ]wt?tmeﬁﬁbﬂ héréﬁ%omﬁani (ﬁﬁldwrwhéiétrpaﬂqk gtoups4may,

d3pyrimdin 6- et hoxyni cotlnlc aC|d )
5-(2-[ 2- (Duwben erRiing) rsuahenaf C?W'@mfb 4eAipaR6eL RISy o-f 4, 3-
ol heq 1 "ad dathidted %Oéxsathiﬁé@%& McrE! axyBicc et | g cfelic/adyclisompound as
defined in an I3 without"the provisos for use as a
phar maceut i aadlorhésljbstrtﬂindjnwnme aesmaxe¢ haledatomsany one of Cains 1 to 13
w thout the provisos for use as an animal nedicanent. 16. A fornul ation
conprising a conmpound as defined in any one of 15 Clains 1 to 13 w thout
t he provigsognd Whaseihxt ure with a pharmaceutically or veterinarily
accept abl e adjuvant, diluent or carrier. :

“‘lower alkenyl” and “lower alkynyl”, when used herein, include C, groups

having one or more double or triple carban-carbon bonds,
15 and wherein

“lower alkylene”, when used herein, includes C,s groups which can be
bonded at two places on the group and is otherwise defined in the éame
way as "lower alkyl”

20

and wherein
“acyl” includes C(O)-lower alkyl,
25 and wherein
the terms "élkyIHet” and “alkylaryl" inciude C45 alkylHet and C4.5 alkylaryl,
wherein the alkyl groups (e.g. the Cqg alkyl groups) of alkylHet and

alkylaryl may, when there is a sufficient number of carbon atoms, be
30 lhinear or branched, be saturated or unsaturated, and/or be interrupted by

oxygen.
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17. Afornulation as clainmed in Caim116, which is a pharnmaceuti cal
formulation. 20 18. A formulation as clained in Caim 16, V\hd‘fﬂlﬁdu&ﬁoa
veterinary fornmulation. 19. The use of a conpound as define any one of
Clainms | to 13 25 without the provisos in the manufacture of a nedi canent
for the curative or prophylactic treatnment of a nedical condition for which
inhibition of cGW PDE5 is desired. WD 01/27112 20 August 2003 20

PCT/ 1800/ 01430_- 195 -- --195 20. Use as, clainmed in Caim19, 5 wherein
the condition- WQMEIR erectile dysfunction (MED),. i npot ence,rCTieomdigso
sexual dysfunction (FSD), clitoral dysfunction, femal e hypoactive ~sexual
desire disorder, femal e sexual arousal disorder, fenmale sexual pain

di sorder or fenml e sexual orgasmc dysf'UHQ"r'on (FSOD) io 2.1. A process for
the preparation of a conpound of formula 1, as defined in Caiml1, which
conprises: {g@@) cyclisation of a corresponding conpound of fornula Il: O 11

comounds. of 1 & muiConPati, & Salndf i CRCE Worbl R dnsbSrub bbb | 1o

aryl, al kyi Het ssibstiuted iawer allyihi ch |atter five groups are all opti onal | y
substituted as defined hereinbefore in respect of R), alkylation of a
correspondi ng conpound of fornula |, in which R represents H (c)
conver si on, refevalCompaund asiglsimen inClaims2hwhateire R' isowsr akyll lowsr a Het,

1s alkoxy-terminated lower alkyl, NR'’R™-terminated lower akkyl, or N-
morpholino-terminated lower alkyl. .

4. Compound as claimed in Claim 1wherein R' represents a-4-
piperiding! group, optionally substituted at the hitrogen atom of the
20  piperidinyl group with lower alkyl or G{O)OR®,

5. Compound as claimed in any one of Claims 1 to 4, whersin R°

represents G(O)NR'’R", NR'2R'?, lower aliyi optionally interrupted by one

or more of O, S or N, optionally substituted at N by lower alkyl or acyl or
25 optionally substituled aryt or Het.

6. Compound as claimed in Claim 5, whorein R® represents
CONRPRY, NR™R™, C,, alkyl optionally interrupted by O or N,
opti_onally substituted at N by lower alkyl, optionally substituted phenyl, or

30 optionally substituted pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2-yi,
byrazol-4-yl, oxadiazoi-2-yl, furan-2-yi, furan-s-yl tetrahydrofuran-2-yi and
imidazol1,2-a]pyridin-6-yi.
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20 group in, or on the phenyVpyridinyl, or pyrazolo, unit of, a conmpound of
formula I; (d) conversion of one R3 group to another by al koX0degexetiEnge
or am no an for al koxide; (e) reaction of correspondi ds of
formul ae VI ﬁta”é ??AUQUM 2003 VID 01/ 27112 PCT/ 1 B0O/ 01430 - - FGRBIRHAH
wherein L is a leaving group and Rl, R2, R3 and X are as previously

defined for conpounds of formula 1, @415 a conpound containing a group R44
whi ch is capabl e of exchanging for L; S {f) deprotection of a protected
derivative of a conmpound of formula 1; (g) for conpounds of formula 1, in
which R2 represents C(CONRIOR', and R 0 and Rl11 are as defined previously
for conpounds of formyla 1, reaction of correspondi ng conpounds of formula

1, in which represents .OH , (or. a b |- [ rd v e her eof )
with a conpdund ﬁmPﬂﬁ"ﬁ%Iaf%%ﬂﬁﬁi fﬂ?ﬁn,y ﬁﬁévﬁ( g%élﬁ?agng) %f dgrr{gltéggqq
previously dgptesentd RPwet@mpunds of fornula I; (h) for conpounds of :
formula 1, in which R2 represents C(O'OR9, cyclisation of corresponding
conmpounds of formula VI: O VI is wherein Rl, R3, R4 and X are as defined
previously fgpr f oyt i yonal |y
Ubst | 1 uted Sondt PG o8 laifietinapk; o b Kl plcr 2 Mherctl K 0
renoval ' of the al kyl group Ruk (if 20 August 2003 WO 01/27112 -- 197 -
PCT/ LB(c) 0101430

9. ”'Compound as claimed in any one of Claims 1 to 8, wherein R*
represents halo, optionally substituted Het, optionally substituted aryi,

C(O)R®, C(0)AZ, C(O)OR®, C(O)NR™R"', NR'?R" or NR'®Y(O)R".

10 _ .
10. Compound as claimed in Claim 9, wherein R* is COCH; or NHB,
wherein B represents H, SO,CHjz or C(O)Het.

11. Compound as claimed in any one of Claims 1 to 8, wherein R*
15 represents iodo, lower alkyl, lower alkynyi (which latter two groups are
substituted and/or terminated by C(0)OR® (wherein R® represents H or
Cis alkyl)), NH)Y(O)R", N[Y(O)R'];, optionally substituted Het or
NR'™R" (wherein R and R™ together represent Css alkylene interrupted
by O or N-S(O).-(optionally substituted aryl)).
~ 20 12. Compound as claimed in Claim 11, wherein R* represents
" N(H)Y(O)RY (wherein R" represents Ci4 alkyl optionally substituted
and/or terminated by C(O)OH or C(O)O-lower alkyi) or lower alkynyl
terminated by C(O)0O-C,.4 alkyl.

25 13. Compound as claimed in Claim 1, which is:
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-7 H-
pyrazolo[4,3wa]pyrimidin;7-one;

30 5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyi-3-propyl-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;



o e AN et ke t® e £

required) by hydrolysis and/or (if required) exchange with a further
optionally substituted al kyl group; (i) for conpounds of for@alsaghst2003
which R2 represents optionall'y substituted |ower alkyl (which alkyl group
i s branched YMA8V&HeAturated at s the carbon atomthat is at tBEIBAAH3N he
rest of the nolecule), NRL2R13, cyano,. aryl or Het (which Het group is
either aromatic or unsaturated at the carbon atomthat is attached to the
rest of the nolecule), by cross- couph’lﬁ?m correspondi ng conpounds of
formula XXIV: 0 XXIV i0 wherein Hal represents d, Br or 1, and Rt, R3, R4
and X are as defined in Claim1l, using a conpound of fornula R2aM wherein

R2a repr esensqzcw&tbw@ionosshpzﬁdjzhyl)@[z-mmorpthdnmyt)émyl]cmeaiyiﬂsgr oup is
branched and unsaturated at the carbon atomthat is attached to M, is
NR12R13, cyafthydeeyiHpyragelo[4.A-dlewimidingreag i s either aromatic or

t ted i 3
ot nod i . JeBOR TSR AR 1o B RIRE RN Abro B E ARG B4A ® S
]E)oron group,dpyda%zc]!o[g,ﬂgfipy'riPLGinL%—gl@gq;ipeaigipeﬁamRz lases ng reat:tions; olr (] )20
or conpounds 0 r ae and . in whjc r epr esent ower ,

| ower al Koy iFBU| S5-(PtoXgagB- PRIy 3 S4aVIL6aRP-Brl YRR - BH

bet ' f tively, defi ned
Sbove. ang. aPTE2ORIAS ARTRMIRA- 911 el ditiot b B Do e Y er acyl

| ower al koxybd2RmpbxpS-iodoed-patidingl)13-egthylip-oxor6,Frdihpdroc2iti pysdzaio- t o

these). 25 2 ugust 200 .01/ 27112 --1.98 - PCT/1B00/01430 22. A
conpound of Bbé‘rd?ﬂ"m!dﬂ?‘g' nigotingten,1 2 118, as defined in O aim21.

. tert-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-
10 1H-pyrazoloj4,3-d]pyrimidin-1-ylJacetate;
tert-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-
2H-pyrazolo[4,3-djpyrimidin-2-yllacetate,;
[3-Ethyl-s-(5-iodo-2-propoxy-3*pyridiny!)-?—oxo-6,%—dihydro-1 H-
pyrazolo[4,3-d]pyrimidin-1-ylJacetic acid;
15  [3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-
pyrazolo[4,3-d]pytimidin-2-yllacetic acid;
5-(2-Propoxy-5-iodo-3-pyridinyl)-1-methyi-3-propyi-1,6-dihydro-7 H-

pyrazolo[4,3-d]pyrimidin-7-one;
2-[2-(Dimethylamino)ethyi]-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6-

20 dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one;
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3-
dlpyrimidin-5-yi]-N-methoxy-N-methylnicotinamide;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-
7 H-pyrazolo[4,3-d]pyrimidin-7-one; -

25 5-5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2-
methoxyethyl)-2,6-dihydro~7H—pyrazolo[4.3—d]pyrimidin-7-one;
5-(5-Acetyl-2-butoxy-3-pyridinyl}-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-
7 H-pyrazolo[4,3-d]pyrimidin-7-one;
6-Isobutoxy-N, N-dimethyl-5-(2-methyl-7-ox0-3-propyi-6,7-dihydro-2H-

30 pyrazolo[4,3-djpyrimidin-5-yhnicotinamide;
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5-(5-GIycoloyl-2-isobutoxy—3-pyridiriyl)—2—methyl-3-propyl-2,6-dihydro-7H— -
pyrazolo[4,3-djpyrimidin-7-one;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-[2-(dimethylamino)ethyl]-3-ethyl-2,6-

_dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-[2-(4-morpholinyl)ethyl]-3-ethyl-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-ACetyl-2-butoxy-3-pyridiyl)-2-[2-(4-piperidinyl)ethyl]—S—ethyI-Z,B-
dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one;
tert-Butyl 4-[2-(5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-0x0-6,7-dihydro-
2H-pyrazolo[4,3-d]pyrimidin-2-yl)ethyl]-1-piperidinecarboxylate;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-methyl-4-piperidinyl)-2,6-
dihydro-7H-pyrazolo[4.3-d]pyrimidin-?—one;
[5-(5QAcetyl-z-propoxy-s-pyridinyI)-3-ethyl-7—oxo-6,7-dihyd ro-1H-
pyrazolo[4,3-djpyrimidin-1-ylJacetic acid; ‘
5-(1-Methyl-7-oxo-3-propyl-5,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-yi)-
6-propoxynicotinonitrile;
1-Methyl-5-[2-propoxy-5-(1 H-tetrazol-5-yl}-3-pyridinyl]-3-propyl-1,6-
dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one;
5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl}- 1-methyl-3-propyl-1,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-Amino-2-propoxy-3-pyridinyf)-1-methyl-3-propyi-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
{[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-yl)-
6-propoxy-3-pyridinylJaminoc}acetic acid;
N-[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl}-6-propoxy-3-pyridinyllmethanesulfonamide;
N-[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyl]-3-oxo-B-alanine; )
({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolof4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyljJamino}sulfonyl)acetic acid;



10

15

20

WO 01/27112

20 August 2003

- 194

N-£5-(1 -Methyl-?—oxo-s-propyl-e,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyl]alanine;
5-{2-[2—(Dimethylamino)ethyl]-3-ethyl—7-oxo-6,7-dihydrO-2!-l—pyrazoIo—[4,3—
d]pyrimidin-5-yl}-6-ethoxynicotinic acid; or
5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-oxo-6,7-dihydro-2H-pyrazolo-[4,3-
d]pyrimidin-5-yl}-6-ethoxy-N-methoxy-N-methyinicotinamide.

14. Compound as defined in any one of Claims 1 to 13 without the

provisos for use as a pharmaceutical.

15. Compound as defined in any one of Claims 1 to 13 without the
provisos for use as an animal medicament.

16. A formulation comprising a compound as defined in any one of
Claims 1 to 13 without the provisos in admixture with a pharmaceutically or .

veterinarily acceptable adjuvant, diluent or carrier.

17. A formulation as claimed in Claim 16, which is a pharmaceutical

formulation.

18. A formulation as claimed in Claim 16, which is a veterinary

formulation.

19. The use of a compound as defined in any one of Claims 1 to 13
without the provisos in the manufacture of a medicament for the curative
or prophylactic treatment of a medical condition for which inhibition of
c¢GMP PDES is desired.

PCT/AB00/01430
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20, Use as claimed in Claim 19,

wherein the condition is male erectile dysfunction (MED), impotence,
female sexual dysfunction (FSD), clitoral dysfunction, female hypoactive
sexual desire disorder, female sexual arousal disorder, female sexual pain
disorder or female sexual orgasmic dysfunction (FSbD)

21. A process for the preparation of a compound of formula I, as defined
in Claim 1, which comprises:
(a) cyclisation of a corresponding compound of formula Ii:

O
8 H,N
H\x ) 02 N R’
N
N N
- . I H Rz
R4

wherein R', R% R® R* and X are as defined in Claim 1;
(b) for compounds of formula [ in which R' represents lower alkyl, Het
aryl, Het, aryl, alkylHet or alkylaryl (whlch latter five groups are all

- optionally substituted as defined hereinbefore in respect of R'), alkylation

of a corresponding compound of formula I, in which R' represents H;

(©) conversiori, removal or introduction of a substituent on an aryl, or a Het,
group in, or on the phenyl/pyridinyl, or pyrazolo, unit of; a compound of
formula |; '

(d) conversion of one R® group to another by alkoxide exchange or amino
exchange for alkoxide;

(e) reaction of corresponding compounds of formu!_ae VIlI:
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wherein L is a leaving group and R', R?, R® and X are as previously
defined for compounds of formula [, with a compound containing a grbup
R* which is capable of exchanging for L;
s (f) deprotection of a protected derivative of a compound of formula I;
(g) for compounds of formula 1, in which R? represenis C(O)NR™R", and
R and R'! are as defined previously for compounds of formula |, reaction
of corresponding compounds of formula I, in which R? represents C(O)OH
(or a carboxylic acid derivative thereof) with a compound of formula
10 HNR™R'", in which R and R"' are as previously defined for compounds
of formula i;
(h) for compounds of formula I, in which R® represents C(O)OR®,
cyclisation of corresponding compounds of formula Vi:

o
H.N 1
XR3 O N R
Cn
)
OFpe
= 0
. R4
Vi

15 wherein R', R®, R* and X are as defined previously for compounds of
formula 1, and R®* represents an optionally substituted lower alkyl group,
as defined hereinbefore, followed by removal of the alkyl group R (if
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" required) by hydrolysis and/or (if required) exchange with a further

optionally substituted alkyl group;

(i) for compounds of formula |, in which R? represents optionally
substituted lower alkyt (which alkyl group is branched and unsaturated at
the carbon atom that is attached to the rest of the molecule), NR'?R™,
cyano, aryl or Het (which Het group is either aromatic or unsaturated at the
carbon atom that is attached to the rest of the molecule), by cross-
coupling of corresponding compounds of formula XXIV:

XR3 HNJB:Q’
N

R4

XXV

wherein Hal represents Cl, Br or |, and R', R®, R* and X are as defined in
Claim 1, using a compound of formula

R%**M
wherein R* represents optionally substituted lower alkyl (which alkyt group
is branched and unsaturated at the carbon atom that is attached to M),
NR'™R™, cyano, aryl or Het (which Het group is either aromatic or
unsaturated at the carbon atom that is attached to M), R and R" are as
defined in Claim 1 and M represents an optionally substituted metal or
boron group, which group is suitable for cross-coupling reactions; or
(i} for compounds of formulae {A and IB in which R? represents lower acyl,
lower alkoxycarbonyl or lower alkynyl, by a cross-coupling reaction
between corresponding compounds of formula XXIV, respectively, as
defined above, and a reagent or reagents capable of delivering the lower
acyl, lower alkoxycarbonyl or lower alkynyl group (or groups equivalent to
these).
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22, A compound of formula A, or of formula 1IB, as defined in Claim21,

23. Use as claimed in Claim 19,wherein the condition is male erectile
- dysfunction (MED). '



