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5- (2- SUBSTI TUTED- 5- HETEROCYCLYL5ULPHORYLPYRI D- 3- YL) - DI HYDROPYRAZOLO [ 4

313-D] PYR - ONES AS PHOSPHODI ESTERASE | NHI Bl TORS Fi f the :
I nvention s %?@l{&#vent ion relates to pharmaceutically usE#ﬁBg?f'g‘Fﬁ?ounds, in

particular conpounds which are useful in the Inhibition of cyclic

guanosi ne 3',5' - nonophosphat e phosphodi esterases (cGwW PDEs), -such as type.
5 cyclic guanosine 3!,5 -nmonophosphat e phosphodi est erases (cGW PDE5). The
conpounds therefore have utility in. a variety of therapeutic areas, 10

i ncl udi ng g@zﬁs@ﬁéﬂw& ETERACKOL BLSULRHANY LP YRTD-Gr-YLA-DIHYDRORYRAZDE6[A; 3+0 at es
to a class RN NS ASAPHASPHAPIESHERASE INHABTRSdSs is and their use as

i nhibitors of cGW specific PDE. A series of 6-

phenyl pyrazol o[ 3, 4-dj pyrirnidinones, their synthesis and their cyclic GW
phosphodi est ¢aa%fitR8iIidntiony activity are described in J. Med. Chem,

1996, 39, 1635-1644. International patent application WD 96116657

di scl oses the use of certain pyrazol o[ 3, 4-dj pyr4 m di none conpounds 20

(arongst, o N i P B tlo el Srdhnedns, depsrcigs, cor o

pyrazol of pyrirmidinone c antrangrna 1ts. I nternational
pat ent appl i catipountOvier?ae0dseful incthesiabibition afseyclis guanasine 3',5™-

razol of 3, 4-dj e 0, Last he
Y eatnent of TsPRhpids BARLOHRRRHIES (g PORSISPTRRE s oic "7 .
| nvent i on Acgeoanoésine Bh5'trhangphesphate phosphbdiesterases (eGMP RPRBS) dBe a conpound
of  general 'fcgrrrlrﬁ%hﬁdsl. :thg)refo%xhall\\'/eR utt@"\'in a 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-a]pyrimidin6nes, 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
20 (amongst others) in the treatment of MED.

EP-A-0526004 describes f:ertain pyrazolo[4,3-d]pyrimidinone compounds

as antianginal agents. Intemational patent application WO 94/28902

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



\' I NRR R' s |1 , or a pharmaceutically or veterinarily acceptable salt
and/ or solvate thereof, wherein X represents O or NR5 Rl represents H,

| oner al kyl ,WO@#2718 kyl Het, aryl or al kylaryl (which io PcwiBesorisove groups
are all optionally substituted and/or term nated with one or nore
substituents selected fromhal o, cyano, nitro, |ower alkyl,

hat o(i ower al kyI) ORe, OC(OR7, (ORS__C(O ORI, C(O)NRlORtl NR12R13 and
SO02NR14R15) A2 represents H, halo, cyano, nitro, ORB, OC(OR7, C(OR8, 15
C( O OR9, C(O)NRlORll NR12R13 SO2NR44R15, | ower al kyl, Hot, al kyl Het,

aryl or al kylﬁ%l Iatt«i five groups are all optionally substituted
and/ or term rrareqs e substituents selected fromhalo, cyano,
nitro, |ower alkyl, halo(loweralkyl) CRB OC(O)R? C(OR8, C(OOR9,

C(O NR10OR11, NR é R s and SO02NR14 R1.5 resents H o%ver al kyl ,
al kyl Het or ACRYIANG, o theneesan, dpyantion, gre QﬁB é‘Peé‘ré comp Bhal Iy
substituted @@ﬁé@[fd"ﬁﬁﬁllnat ed with one or nore substituents selected from
hal o, cyano, nitro, |ower alkyl, halo(lLoweral kyl), ORB, OC(OR7, C(O RS,
C(OOR9, C(ONR OR11, NRI2R 3 and SO2MR14R15) Thi s Sheet Has Been Repl aced
WO 01/27112 PCT/ 1 BO0O/ 01430 R 3 - regyegents H halo, cyano, nitro,
hal o(l oweral kyl ), OR6, OC(OR, XC( OR9, C(O NR1OR', NR12R13,
NR16Y(O R17, N Y(O R17] 2, SORL AZ, |ower alkyl, |ower

al kenyl, | ower al kynyl, Het, N~ aryN, al kylaryl (which |atter seven
groups are all optlonally 5s bstl uted and/Bf termnated with one or nore
substituents selected from .

or a pharmaceutically or veterinarily acceptable sait and/or solvate thereof,
wherein
X represents O or NR®
R' represents H, lower alkyl, Het, alkylHet, aryt or alkylaryl (which
10 latter five groups are all optionally substituted and/or terminated with one
or more substituents selected from halo, cyano, nitro, lower alkyi,
halo(loweralkyl), 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®,
15 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
and/or terminated with one or more substituents selected from h.alo,'
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"*") |
20 R® represents H, lower alkyl, alkylHet or alkylaryl (which latter three
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(O)NR'™R", NR“R™ and
SO:NR™R'%)
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hal o, cyano, nitro, |lower alkyl, halo(loweral kyl), OR6, OCC(OR , C(O RS,
C( O OR9, %‘10 NR1OR11, NR12R13 and SO2NR 4R15) Y represents Cor S(O A
represents 13| kyl ene 10 Z represents OR6, hal 0, HetPGIVTBeN/a1#30( whi ch
| atter two groups are both optionally substituted with one or nore
substituents selected from halo, cyano, nitro, |ower alkyl,

hal o(l oweral kyl ), OR6, OC(OR7, (B8 C(OORS, C(ONRIORt1, NR 12 R's
and SO2NR 14 R S) R10 and R11 independently represent H or |ower alkyl
(which latter 15 group Is optionally substituted and/or termnated with

DT 001 owar ol kel 17 TeBIESBAE 16 Halt oféhd, MD, Reldlonbiem, O L O IR Raoras!
SC2NR 4R 5 C@&N@@%@Bﬁ’eﬁi@%k&ﬂwﬁet’ QE%?'% "lﬂ)Qéf{Y@Bl L yNBX(OMRI But ed with one
or or e of SR SOIS! CIOYAZ I60elBRIP D aREMOlowsH LI, Ty be | over

al koxy, 20 am no or t, h latte groups are bot'h"optionally
subst it ut ecalkyiidet, angealkylanyl |(Whichalaligt seves 9ieuppcirecall | 9ptiospiesent R10 and

R' as dﬁ(;ﬁﬂs\@w&dgﬁ}%ﬁﬁ@ﬁ@&%iH@ﬁé/?ﬁﬂio?é)éuﬁs‘ﬁme‘ﬁ@ﬁle&%@% that include

| ower a en these ree groyps are su stituted and/ or

t er mi nat ed Hale, G@nap piteplowerclkyly halegoweraliye QRH ACQ)BHt (@RSt i ncl ude one
or nore (( 0r W sedl?2 and R13 i ndependently
repr esent é@%&%@ﬁ% '(N ich I'a ?Q%Nﬁgro pis optionally substituted

and/ or term nat &reprasents@oo8(@bre substituents sel ected from ORE,
C(OORS, C(ON 4 30 one of R12 or R13 may be C(O -1 ower
R e

al kyl or C(O) He optionally substituted with | ower
al kyl ), 10r R12 ZnrepRisents @R®)balo; dtet arcaryl (Which ldtet o RESUpsBaRY 01430

oot ove 1 S oA BB VR ol ol BB BRI =0
i nt er r upt echalo, 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 independently represent H or lower alkyl (which latter
15 group is 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(O)NR'®R"*%, NR"R", SO,NR"R'"
and NR¥S(0).R*' or Het or aryl optionally substituted with one or more of
said latter thirteen groups) or one of R'® and R" may be lower alkoxy,
20 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
25 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)NR?R® and NR*R%),
30 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



by O or NR2) 814 and H 5 independently represent H or |ower alkyl or Rl4
and 5 R18, together with the nitrogen atomto which they are bound, forma
hef er ocycl i cWPIOW§TIRI6 and R17 i ndependently represent H opClimBagsidml Kyl
(which latter group is optionally substituted and/or term nated with one
or, nore substituents selected from OR6, C(O) ORI, C(O) NR22R23 and NR24R25)
or-io one of R18 and R' may be Het or_grLyl, which latter two groups are
both optionally substituted with | oner al kyI Re, Re, R7, R6, R9, R18, R19,
R20, R22, Rz, R24 and e |ndependently represent H or Iower al kyl R18 and

"9, ndebenogt| LGRS R, ARG B, o SRR DRBISERE el !

represents H, sdbsmtecabywde mmaralbw@&ﬁlkylmqsemd&:rlummawlxmrrumed aryl Hot
represents an_opti |y substituted four- to twel ve-nenbered 20
het er ocycl i cn@f i ch group contains one or nore heteroatons selected

from nitrogen, OX)FdéfandSmsnﬁdépeﬁadnﬂv rprésent Hher lower Wiyt br F3faagnds are
referred tot get her. hereinafter as "the corrg ds of tE&. nventlon 25
The term" togeather withy thes pifogen ; atem igowhich they are hiou

car bocycl i c aﬁt.gg%w,c%gups such as phenyl and napht hyl, whi ch groups are
optional ly substityted with one or nore substituents selected fromaryl

(whi ch group nay bt apd R{ inslependantly sopreagnthi of iwer alioll (whishjatter | over 30
al kyl , Het, ﬁPRlig y‘lﬂm w]tglﬂstlt% am‘of ')tlaﬁ?mat@ﬁ% ofé (1

C(O)NR108R11a erein 2a and endent é%; epresent R12
and R13 as heﬁl@isﬂ@éﬂ‘érs@'%d fiem, OBxc‘é(Q)Oﬁgr-a@(o)N @}’ldd‘dﬁn ) 0Epr esent

“““““ 16 ~orie of R'®arid 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, R%, R®, R* and R® independently
represent H or lower alkyl
R'™ and R independently represent lower alkyt
15 R?' represents lower alkyl or aryl
R represents H, lower alkyl, aryl, C(O)R% or S(0).R®
R? represents H, lower alkyl or aryl
R? 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, sulpfur and mixtures thereof

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 aryl groups), lower
30 alkyl, Het, halo, cyano, nitro, OR®, OC(O)R’, C(O)R’, C(O)OR’
C(O)NR'™R'" NR'2"R™ (wherein R'** and R'* independently represent
R'2 and R™ as hereinbefore defined, except that: (i) they do not represent



WO 01/27112 PCT/ 11100/ 01430 -5- C(OHet in which Het is substituted by one
or nore substituents that include one or nore C(O NRLQaR'a and/ or

NR 2aR13S $MUBEM20r (ii) they do not together represerRCTaBO1E3KY| ene
interrupted by NR26) and SO2NR 4R15. 5 The term "Het", when used herein,

I ncludes four- to twel ve-nenbered, preferably four- to ten-nenbered, ring.
systens, which rings contain one or--3wre heteroatons selected from
nitrogen, oxygen, sulfor and m xtures thereof, and which rings may contain
one or nore double bonds or be io non-aromatic, partly aromatic or wholly

aromatic i nc(cﬂzmaﬁtmﬁicnm i $lbstititeéd BYTorgbr IRoreDaYifients tHitcyclic or
fused. Each "Her group identified, Jerelin i s,gquaonal | y substituted by one
or nmore sublfeiuge aResorsmpEe HKAINRoR or N . 1AreyRs: o5 B theYwer al kyl

(whi ch al kyka gh&U t € C.9Pk| I ht gy e m nat ed as
defined bel g‘\)/v) ﬁ&m 6)8%1?%3?5 %?O)H&g',aﬁbc( ) ,&dq e ™ Ri2aR 3a
and SO02NR14¥ONRTRe .t erm thus I ncludes groups. such as optionally
substituged azetidinyl, pyrrolidinyl, imdazolyl, indolyl,; furanyl,

oxazol yl, isoxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, triazolyl,
tetrazol yl , Thederm Sdel’ywhen usadrhesein] includesrfoueztoniyejve-membered, ny | |,

oy bert di nyl Preffagy sl o @ deiloro i Reldbie, w PR Wintaone 8 |\ o1 o
Het may bemate betamoatomsaseieﬂ?d ftcfm nitagen; oyygen, suifor andppixipes ate, at one
N oxi de. * 2erHRL " FAE WD Hgs. mdy corfiif i, P ol HBuB b €1 %, 2"
ni t r ogeno at non-ammmatici partlyharpmatie doovhelly arematice jn ebanactena yTHeeringy _ _
"ot or0CY L yénhE et AR BBk 0k acH HGRuR BPAR" Ll L
vi a t he esshareincis optionally substituted by one or more substituents selected from
halo, cyano, nitro, oxo, lower alkyl (which alkyl group may itself be
optionally substituted or terminated as defined below), OR®, OC(O)R’,
15 C(O)R®, C(O)OR®, C(O)NR'™R"®, NR'*R"™* and SO.NR'"R'S. The term
thus includes groups such as optionally substituted azetidinyl, pyrrolidinyl,
imidazolyl, indolyl, furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, oxatriazolyl, thiatriazolyl, pyridazinyl,
morpholinyl, pyrimidinyl, pyrazinyl, pyridinyl, quinolinyl, isoquinolinyt,
20 piperidinyl, pyrazolyl imidazopyridinyl and piperazinyl. Substitution at Het
may be at a carbon atom of the Het ring or, where appropriate, at one or
more of the heteroatoms.

“Het” groups may also be in the form of an N-oxide.
25
The heterocyclic ring that R 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*



30 nitrogen atom (which, for the avoi dance of doubt, is the atomto which
R14 and R15 are attached). In this respect, heterocyclic rings that R14
and R15 WO 0woavinigz PCT/i BOO/ 01430 (together with the nipcomesnoasomto

whi ch they are bound) may represent include four- to twelve-nenbered,
preferably four- to ten-nmenbered, ring systems, which rings contain at

| east one nitrogen atom and optlonal Ly ..contain one or nore further

het er oat ons sel ected from nitrogen, ‘'oxygen 5 and/or sulfur, and which rings
may contain one or nore double bonds or be non-aromatic, partly aromatic

whol | thc i h h
oF ol 1, 2 Bbi i SRS HRbES o WH by o bl 5 g e
triazolyl, t mmieonow- to nwelp@edemndred prpfarably tour- tomwmmbéred,amg
pi per azi nyI 10 The | ower (whi ﬁh | ncl des t.he al k part of

al kyl Het and SYSIPS whis %uﬁ%’}a'“\ﬁﬁéﬁaﬁi %‘Pg?%a%a?ﬁ‘g ?ﬁ?“ﬁ%&y and

i ncl udes et Byhtajn 6héBF md@é fulHer hbtdruétorrﬂesuedtecﬁndnmmmrgr “Unl ess

ot herwi se specified, 15 al kyl ou when t here | sufficient nunber
of car bonSat @pd/or sulfur, ?%W'@rrﬁwﬁdﬁ%ﬁﬂ%aw@a?’dpﬁ?eqp Bﬂ% Bf ated, be
cyclic, acyc bbcnoﬂfar&%éﬁc, gﬁﬁ&'dr&h@ifd’&‘vbﬁony%@ﬁc iR@hardBret. Thé esmPy one or

nor e halo atons. Preferr | ower al g@&sou S use herein are Cl.3
al kyl groupsthlﬁl ipgludgs @rerPsysiichhas pgefdin PY(&P"F@Y'FémFd\?zﬁ! iRdailo R11 R12

R13 Rla i tﬁé\i}: 1 dtrazBigl . mBrphBiin l?l‘li_dln razbiypnd R28 may
fepresent ' Roarol, Bhezosh (DY g&’m R48“’R Bk pi 9?26%13 i6, RL7.
aryl, al kyl aPpf pipgragityiet and Het may be substitut ed, may, when there is a
suffiC| enp nunber of carbon atoms, be linear or branched, be saturated or

unsaturated, be cyclic, acyclic or part cyclic/acyclic, be interrupted by
one or nore of 2s oxygen sul fur and optionally aIkyIated or optionally

?gylngt e?o?vle'; ﬁ-ﬂgﬁ%gﬁyl Lﬁlm Z‘\‘/@?ﬁ aif"é&&gs l?M?/vh | e used hglr ot | nclmud-erheCZ 6
groups havi nglkyland gooups); whed ased bereain, Unequcsaallmband;mwﬂs mihuh
respectively oyt propyl, butyl, pentyl and hexyl groups. Unless otherwise specified,
15 alkyl groups may, when there is a sufficient number of carbon atoms, be
linear or 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 C.s alkyl groups. Alkyl groups which
R‘, R2, RS, R‘. RS, RB, R’, RB, RS, Rw. R", R12’ R13' R“, R15, R16, R", Hﬂ'
20 R'™ R%® R*, RZ R%, R*, R®, R, R¥ and R may represent, and with
which R', R?, R%, R%, R'’, R"", R™?, R, R", R", aryl, 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/acyclic, be interrupted by one or more of
25 oxygen, sulfur and optionally alkylated or optionally acylated nitrogen
and/or be substituted by one or more halo atom. The terms “lower
alkenyl” and “lower alkynyl”, when used herein, include C,.¢ groups having
one or more double or triple carbon-carbon bonds, respectively.
Otherwise, the terms “lower alkenyl” and “lower alkynyl” are defined in the
30 same way as the term “lower alkyl”. Similarly, the term “lower alkylene”,
when used herein, includes Css groups which can be bonded at two
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O herwi se, the terns "l ower al kenyl"™ and "l ower al kynyl" are defined in fhe

30 sane way as the term"lower alkyl". Simlarly, the term"I| ower _
al kyl ene", WOMEHsed herein, includes Cl.6 groups whi chPeEamBodmadoonded at -
two jjjjj This sheet Has Been Replaced i lill - --- ----------- WO

01/27112 PCT/1BQ)/ 01430 -- 7 - places on the group and is otherw se defined
in the sane way as "lower alkyl". Ihe-term"acyl" includes C(O -I|ower '

al kyl. The terns "al kyl Het" and "al kylaryl " include Cl.s al kyl Het and CL. 6.
al kylaryl. s The al kyl groups (e.g. the Cl.s al kyl groups) of alkyl Het and

al kyl aryl Baxceshm% gmgeadds.saot éecaérmednwm&rsaﬁfe ﬁﬁﬁ BeModep s, be

'linear or branc aturate unsaturate and/ or be |nterrupt ed by
oxygen. Whealkyl’s cEhe term¢‘acys” IUGJHdQS(G(@Hh‘@t@kY‘B "Het" and "aryl" are as
defined hereinbefore. Substituted al kyl Het and al kyl aryl may have
substituents on the ring and/or io0o on the alkyl chain. Halo groups with
whi ch the a'ﬂm/tarnmsr‘lalkyjHet’j apddaliglanljintude Gips alkylitet and G1.stalkyldrylat ed | ncl ude

represert od ) 2ol AR Mo R el lot REFIRY CEARIHBFRT Shogef BT (1, 7T 7

R2 R R4 R4 \(ank) thetds)s a sifficientnurhberif, caRibn aldmanble linearcordwanichiedne d

the conpoditisatraltf ol iRaRERY: ifiptie Miantied & Bigeh. MihERLSH ¢ °7or°
exanpl e, in this context, the terms “Het” and “aryl” are as defined hereinbefore.

Substituted alkylHet and alkylaryl may have substituents on the ring and/or
10 on the alkyl chain.

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

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

IB:

R
XN
"N —
N r N R?
N
R* R*
(1A) (1B)
wherein R', R%, 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,



non-toxic acid addition salts forned with inorganic acids such as

hydrochl ori c, hydrobrom c, hydroiodic, sulphuric and phosphoric acid, with
caf boxyl i c aWO@¥2012 Wi t h or gano- sul phoni ¢ aci ds. Exanpl espdwshasigsot he HA |
WO 01/27112 PCT/1BOO 01430 -- 8 - HBr, HI, sul phate or bisul phate,
nitrate, phosphate or hydrogen phosphate, acetate, benzoate, succinate,
saccarate, funmarate, nmleate, lactate,8--citrate, tartrate, gluconate,
cansyl at e, met hanesui phonate, ethanesul phonate, benzenesul phonat e,

p-t ol uenesul phonate and panpate 5 salts. Conpounds of the invention can

par i bul o e DR bisiate (i, fdkphate BF RERbAY! BrdSEhete N bases. |

particular non-toXic a eart w th bases.
Exanpl es i nclagetate,h benzasitesmsucginates sacearatel Jumarate, nealeateudactit@gnesi um

zinc and diet | am sal t a rgyl n Sy ceuti cal
salts see Be rcggd?g’t g}t Qﬁﬁt.e' ioaﬂ’?égnr%nef Sc?%,n%tg’, 1‘}-9%&%%-#9}?6&; e’

phar maceut i c &thanesulpbpnate] kenzehasuiphonate, piidjuenaspiphooateandipamoatevent i on

i ncl ude the eQf anl: . i.N¢ .t hi of the
conpound ndr%ﬂ#‘ia%ﬁ@pé@ﬁss&omet'ﬁ‘éé%'lg'g\?gﬁtéﬂ%bgSM%@W”W%?W@EQ? eof. A
conpound of teteriharilyubeceptdble anétal saltgnin grartivolae acntoxiet alkali asd bon at ons
and therefore exists jn_t Q[, nore . stereolsoneric fo ) \Where a
conmpound of tarq?)ﬁf‘%r% hamew S@Bﬁt \mﬂl‘x]sbaaﬁs.awe%gncgf{ggﬂm Eﬁ‘g“’&oup, cis
(E) and trangpotadsiung oamminiomaalching, 0 magasesium] leingo medediethanolaming on i ncl udes
the individual ,stereal soners of. the conpounds.of the _fornu () and,
wher e appr oprSPit-e, Wﬁe'%"ﬁafl%aﬁ%tb"i Bﬁ?’%?‘g“aﬂ 8?’??58??19%%‘,—2‘(89& her with
m xt ures fghermaim, Seip®eal410119¥7. di ast er eoi soners or cis and 2s trans

i somers may be achi eved by conventional techniques, e.g. by fractional
crystallisation, chromatography or H P.L.C. of a stereoisoneric m xture ‘of

a conmpound offhehphémidbelficdlly) aktepibfellisbRaled 8fIthe Cdonfifiund8t ofv the t hereof . An

i ndi vi dual enantioner of a conpound of the fornula (1) may
invention include the hydrates thereof.

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

A compound of the formula () 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 (I} and, where appropriate, the individual tautomeric forms thereof,
together with mixtures thereof. Separation of diasterecisomers or cis and

25 frans isomers may be achieved by conventional techniques, e.g. by
fractional crystallisation, chromatography or H.P.L.C. of a sterecisomeric
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



al so be prepared froma corresponding optically pure internediate or by 30
resolution, such as by H P.L.C. of the corresponding racemate using a )
sui tabl e cmqgmgapport or by fractional crystallisati onPCiB&4300 01/ 27112
PCT/1B00/ 01430 -- 9 - diastereolsoneric salts formed by reaction of the
corresponding racemate wth a suitable optically active acid or base, as
appropriate. Al stereolsoners are +Rctuded within the scope of the s
invention. 5 A preferred group of conpounds according to a further aspect
of the invention, are conpounds of fornulae 1, I A and IB as hereinbefore
defi ned, whdiasfersois@meriewaits forhedby teaiction of thel corlesponding ydcdatate or al kyl aryl

~(which latter. lo.four groups.are.all optionally.substituted and/or
t er ni nat ed W“i'ﬁsﬂmb?%?p@q?ﬁygdé‘{?d%‘?‘f? as @PROPIREt  om cyano, |ower al kyl,
OR6, C(OOR9 or NR 2R ); R2 represents H halo, |ower alkyl, Het or aryl

(which latter three 15 groups are all optionally substituted and/or

term nat ed my sterevigonitrs B cluded withinthe scopesofdhé invedtidrer ei nbef ore, and
preferably with NRLI2R13 or SO2NR14R7); R3 represents Cl-C4 al kyl or C3-C4

cydoal kyl ~whi ch are optionally 20 substituted and/or termnated with one
or nore subAtprbmgng@eb&ﬁtaﬁn dundls Atiofding X6 10 furthier raspetio vk thel kyl ,

hal o( | | Kyl OR7, CLORE, (O ORI, C(ONRIOR', NR 12 R 3 and
SO2RR T4 X VOB, oG et f Yol IniA 19N B perelnbylore 3

C(O NRIOR', geftiadNMer®h3. N(Y(OR 7]2i NR16Y(OQ RL7, SORE, SCRR19, C(O) AZ
| ower al kyl, lower alkynyl, Het or a which latter three groups are all

yl | ryl ]
optional Iy subdlirentesantgitd/lower alkyh Hafa!iwmthoroﬂwlw fwhich lalteEt i t uent s as
%ﬁ‘; . ”E‘fﬁ? hgfgt Igggi‘peré‘ré alPoptishay @uBktitutéd dhd/dr tefthihatdd’ withlohe 643, R14
’ ' 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 NR'?R™ or
SO.NR"R"™);

R? represents C1-C, alkyl or Cs-C4 cycloalkyl 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"L, NR"®Y(O)R"", SOR'®, SO.R", C(Q)AZ, lower alkyl,

lower alkynyl, Het or aryl, which latter three groups are all optionally

substituted and/or terminated with one or more substituents as defined
hereinbefore;

30 andwherein Y, A, Z, R, R", R% RY RY,R" R RY, R
R®, R, R®, R?, R'®, R" and Het are as herein before defined.



RE, R7, RE, RO, R B, R19 and Het are as herein before defined. Wc)
01/27112 PCT/BOO' 01430 - Further preferred conpounds herein are those in
which Rl repWVe4EMME optionally substituted | ower alkyl, rawmo@eder abl y

| ower al kyl, |ower alkoxy-term nated | ower alkyl, NRL2Rt3-term nated | ower
al kyl, or N 5 norpholino-termnated | ower alkyl. Alternatively, R may
represent a 4- piperidinyl or a 3-azetjpdinyl group, optionally substituted
at the nitrogen atomof the piperidinyl group with |ower alkyl or C(O OR9.
In such further preferred conpounds of the invention, R2 represents to
C(O NR1IOR', NR 2Ri 3, lower alkyl optionally interrupted by one or nore of
O, Sor N, optionally substituted at N by |ower alkyl or acyl, or

optional |y <Rusther trefected ropmpountie hereimrage thasiec inalhich Rheeprbgerits

I nt ted | f 0 and
| ower al kyt atoiﬁﬁﬁkﬁ"vaa@m%@ésw'e‘éWFW TR Rt 30 BT e phony!
or %ri ﬂyl . dkoxgstenninated | lower edliyl reNl\llR emtid?tedf ldH?el alkyle rori Nlnl are those
[ [ R2 a |

|t orr upt o BYSBNGING emBREKORAPT hodcaformapelis B’ Rk epaRe Bk,
optionally sigisdridinyt ed aomayﬁdmyl Qrovi) o aﬁéllyyswsbmled ut ffe Airbhen n- 2-yl,
pyr|d|n3yl ri razin gﬂ% 4 yi,

oxadi azol - Q}‘F ‘?’Ky'gf%' mQQWVaMPFQ@ﬁ?%furan 2yl and

i m dazo[ 1, 2 a] pyridin-6-yl. I n the further and particularly preferred

conmpounds of the inyention, may represent |ower al cl oal kyl
Also, Xis prl@f%!cabf'ﬂﬁhg WSSBQFPWHQ Qin@epﬁ‘f\’?m!ﬁﬂ kgrieﬂiﬁiﬁ%ﬁred

conpoundsygof @ h Bame l MeR | yl, | ower
al kynyl , t)pt | ()(mﬁgﬁgug\ls?r?uafgdeﬂyl oﬁ%ﬁlgnaté thag bgﬁ"tb&rgg"im C( O R8,

C(O AZ,. C(OrSor @PNR‘%!N’SU')SMQ@Q‘ y loyper PRaCYJ\Bfépf!ﬂﬂéhérred val ues
for R4 are C%@bﬁﬁul@ﬁ ?yl §PH%?etM6r1e per’é'rébl;ﬁ Swhen FPA8)intertfEddokip er &1 n RL9

represents | ower al
alkyl, the Interruptlng atoms are one or more of O and lower alkylated-N

and when R?is aryl, it is optionally substituted pheny! or pyridyt.
15
Particularly preferred compounds of the invention are those in which R?
represents C(O)NR'’R", NR'™R'®, Cy.q alkyl optionally interrupted by O or
N, ‘optionally substituted at N by lower alkyl, optionally substituted phenyl,
or optionally substituted pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2-
20 yl, 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 atkyl, lower glkynyl, optionally substituted Het,
optionally substituted aryl, C(O)R®, C(O)AZ, C(O)OR®, C(O)NR™R",
NR'R™ or NR'®Y(O)R"". More preferred values for R* are C(O)R® (e.g.
30 acelyl), halo (e.g. iodo), SO;R* (wherein R represents lower alkyl) and
C(O)NR'R"! (e.g. where R and R independently represent H and



C(O NR1OR1t (e.g.. where R10 and R' independently represent H and WO
01/27112 PCT/BOO 01430 -- 11 lower alkyl and/or one of R10 and R' is | ower
al koxy) or W@B27Wherein B represents H S02CH3 or C(O) HetT/Bhestusner !
preferred conpounds of the invention include those in which R4 s
represents | odo, |ower alkyl, |ower alkynyl (which |atter two groups are
substituted and/or term nated by CLOIPR9 (wherein R9 represents Hor Cl.6.
al kyl)), NNHY(OR', NY(OR')2, optionally substituted Het or NRt2R13
(wherein R12 and R13 together represent C s alkylene interrupted by O or

N S(O) 2- (opigapaliyaidbibhd b AP i B s (be SRBRY NS, Whgrel e | on ¢ hat

are nore pr st ar e |nc ude those represents

N( H) Y( O R17repressanis H, 807Ciepr CJHet C1. 4 al kyI optional |y substituted
and/ or term nated by C(O)O—I or C(OOIlower alkyl). is Preferred conpounds
of the invention include the conmpounds of Exanples 1 to 87 descri bed

her ei naft erF(mlxerI nrefamydtctmnmmﬂaraitthemveaﬁmmm thiose dn whigke R*ed conpounds

63 Ga. bo: repnSR ol londr aRY. et ity et fetel o roudd ot
26, 29, 47, svtsstituted aﬁﬂlor&émmﬂ@dﬂdy CH)oR° Behersia, R“i@epré&enﬁ H or4, 75, 77,

145 H gﬁf‘yC?ﬁ%wgvlpeﬁg@aﬁgmﬁis%@ﬁn”f “opti Tt oy §°,% 190

But oxyI 5[ i ONGYZR'D ywheteinyi 7 -ahdeR H wogethérreprasen@es alkylbne arﬂemchydr o 7H 2s
pyrazol o[ 4

5-(2-But o) yéga %ycmbgbg PP@%BY?"Wtﬂ9PWp)(2 nmet hoxyet hyl ) - 1; 6- di hydro- 7H

pyrazol ap 4, 3-aQoyri m d| n- 7- one;

O 2SR el e o 5 il P i e o 7+
5- (2- But 0) yinbwhiRHORS répresetite W(H) Q)R (whereirhRI™ ripreseinby 0,2 it hy! - 2, 6-

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

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-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2;6—dihydro-7H—

25  pyrazolo[4,3-d]pyrimidin-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-Iodo-2-nsobutoxy—3-pyndinyl)-2-methyl-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)ethyl]-3-ethyi-2,6-
dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one;



di hydr o- 7H- pyr azol o[ 4, 3-dJpynm di n- 7-one; WO 01/27112 PCT/ 1B00/ 01430 12 -
tart Butyl 4-[5-(2-butoxy-5-iodo-3-py(dinyl)-3-ethyl-7-o0xo0-6,7-di hydro 2H
pyrazol o[ 4, 3W@jepgriian di n- 2-yl ] - 1- pi pe ridi necar boxyl at e; eewisodatizol

3- 15- ( 2- but oxy- 5-1i odo- py(di nyl ) -3-et hyl - 7-ox0-6, 7 di hydro -2H

pyrazoto[ 4, 3-dj pyrimdin-2 yl]-1-azetidi necarboxyl ate; s

5-'(2- Propoxy- 5-1 odo- 3- pyri di nyl ) - 3- et iyl - 7- oxo- 6, 7- di hydr o- 2H pyr azol o-

[ 4, 3-dgpyrimdin-5-yt]nicotinate; ten Butyl

[ 3-et hyl - 5- (5-i odo- 2- propoxy- 3-pyri di nyl)-7-0xo0-6, 7-di hydro- 1

(576t 1 -5- (WU SabEnly S Babtgy Felinbrialo-s e, 47
2Hpyr azol 0[4p)?rad¢934r3-ajp9mmrdﬁm-ziynaqﬁpmech&oﬁplhwt 5-(5-iodo-2-p
;ﬂo gégt ?Cpg(r: I{chtl-BXty 3—[5-?2—%utoxy-s-lod&g-pyndm%—s-e%y?a-oxo[64 -ﬁmyb.%y rél-T din-1

3- Et hyl -6, 7- di hyd 2H
pyr azol of 4. 3 d’gfy‘?‘?‘%’ Oppaft 2yt iodariogiete.5, 7l Iy

5- ( 2- Pr opd) ( &+ @lpMmmgnynﬁ-Wﬂwxosﬁ foBwsre-afteymzalgdr o- 7+
| o[ 4, 3 .2-[ 2- (Di net hyl t hyt
5 (57 ot noy (L3 BiE g Q'P’ﬁ'éﬁ?ﬂ% 5 btnyl o o oyerht]

di hydr o- 7H- ptﬂf&Euiyldﬁ-ﬁﬂBd-ﬂT(ﬁ-yq Ov2-Prapoxy- 3fpyr|dtnyl)-7-oxo-6 7-dihydro-
6- But oxy- 5-[ Wﬁé%ﬁ@ éH? 0x0- 6, 7-di hydr o- 2H pyrazol o[ 4, 3 20

dj pyri m di n- 5- n| cot i nami de:

5- ( 5- Acet y| - tortRutgh{g-ethyb&+(5-dbdoy2- prapony-ajpyndmylymmleslw&pl-) .2, 6-di hydr o-

Q_‘%Eiég m4§’%"§%°ﬁ%@@"@‘ﬁﬁ%@?ﬁ%§% 3-pyridinyl]-3-ethyl-2-(2-

met ho) Wt hyl DS—E&:ﬁ-Si(SaIpdod—ﬂ'bpwa}pyﬁdhiw-Bemb fyedingdio-iH7 - one; 2s ’

Trpyr azol of APREEI APHIMEIT Y YHReBIC R it ooy N, N i met hyl -5 (2- et hy

7- 0x0- 3- pr opw-ElﬁyI?S-(B h;ld-lZGprBl:bxy—S-pyndmyl)—?—oxo—S.?—dihydro-2H- '
pyrazolo[4,3-djpyrimidin-2-ytlacetic acid;

15  5-(2-Propoxy-5-iodo-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7+-
pyrazolo[4,3-d]pyrimidin-7-one;
2-[2-(Dimethylamino)ethyl}-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6-
dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one;
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-ox0-6,7-dihydro-2 H-pyrazolo[4,3-

20  d]pyrimidin-5-yi]-N-methoxy-N-methylnicotinamide;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one;
55-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2-
methoxyethyl)-2,6-dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one;

25 5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one;
6-Isobutoxy-N, N-dimethyl-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H-
pyrazolo[4,3-d]pyrimidin-5-ynicotinamide;
5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7 H-

30 pyrazolo[4,3-d]pyrimidin-7-one;



pyrazol o[ 4, 3-dj pyri mi di n-5-y1)ni coti nam de; 5-(5-G

| ycol oyl - 2-i sobut oxy- 3-pyri di nyl ) -2-net hyl - 3- propyl 2, 6-di hydro-7H 30
pyrazol o] 42 YZ3U2i ni di n- 7- one; WO 01/ 27112 PCT/ BOO/ 01436CT/med@430 .
5- (5- Acetyl - 2- but oxy 3-pyridinyl)-2-[2-(di methyl am no)ethyl]-3-ethyl-2,6-

di hydr o- 7H- pyr azol o[ 4, 3-dj pyri m di n- 7- one;

5- (5- Acet yl - 2- but oxy- 3- pyri di nyl ) - 2= §3=(4- mor phol i nyl)ethyl]-3-ethyl -2, 6- -
di hydr o- 7H. pyrazol o[ 4, 3-dj pyri m di n-7-one; 5

5- (5-Acetyl -2-buto)y-3-pyridiyl)-2-[2-(4-piperidinyl)ethyl]-3-ethyl-2, 6-

di hydro- 7H 5ysmmaébufewj-sspyndlriyl)i-mfzz(dunemylanam)emy!]ﬁ-ethyl-z 6-

4-[2-(5-(5- | 52- but t hyl - 7- 6, 7- di hydr o-
ZHE pyg aZ(()I o?ﬁsé%aiéyﬂ%&%ﬁag?% Mﬁ?l)'ﬁ elepl %erl dloxﬁecar bo;y%/a[g
5- (5- Acet y| 545ncetp-R-bitdxyr3-gyritityl -stzgﬁhmbrphonﬂyl)wwm-emypz,aeru dinyl)-2,6 1o

di hyd 7H.
[|5 {Srzcet yamig b%x@#ngwml%!{{ﬁ é?"}‘?yl 7- 0x0- 6, 7-di hydro-1 H
| 0§ 4, i othyl]-3-ethyl-2,6-
EyE iZ(I\)/E'? fwl 3;5-](‘)&32 BEIW&')Z@?"] -[2;$4aﬁpdrl'-€'g‘§/)re$yéll %.[9t4 y32c?1 pyrim din-5-yi)-
6- propoxym@BW"ﬁO?H‘PB 8 I@%dpym% V=00 2- pr opoxy- 5- (1
H-tetrazol - geriBityls- (53(§a he Fen?‘g‘? §RY pyrid:@l)-s-ethyl-’f-oxo-e 7-dihydro-

gl hydr o- 7I—I-£é;%e;zol o[ 4 ’
- [ 5- (3- Hyd razol ﬁﬁaﬁ@ywﬂmzﬁ w)qib\dkypmeaglmpaamla@, met hyl - 3- propyl - 1, 6-
gl ? %d,&% zl: gxsp?(?géﬂb@ %*dﬁﬁﬁetﬁz%ﬁ-meﬂbyl.gb%,?eﬂd'%yl)dz ﬁ-ydr o-7H 20
pyrazol 94, thblﬁifpy?flf‘ﬁvmﬁ fﬂa%'ﬂh‘iy" @'(’%t hyl - 7- oxo- 3- propyl - 6, 7-di hydro- 1
N[5 (1 vt (A2 opbly. sofidiyfis RgRD oo, E’y“?”ﬂ@f‘“f'ﬁaé” i by im dines
yl) - 6- propopya&lpwii'ﬂmpm &WW&MIMam de;
V- 15- (1- Mekhy meti2Roxs-8-pRIpyl-6, :dffyfilrdf ﬂ#&razdt[waﬁ%rﬂ%éyﬂl pyr i i di n-5-
6-propoxynicotinonitrile;
15 1-Methyl-5-[2-propoxy-5-(1 H-tetrazol-5-yl)-3-pyridinyl]-3-propyi-1,6-
dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one; _
5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-methyi-3-propyi-1,6-
dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one; _
5-(5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7 H-
20 pyrazolo[4,3-djpyrimidin-7-one;
{[5-(1-Methyi-7-oxo-3-propyl-6, 7-d|hydro-1 H-pyrazolo[4,3-dJpyrimidin-5-yi)-
6-propoxy-3-pyridinylJamino}acetic acid;
N-{5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolof4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyllmethanesulfonamide; |
25 N-[5-(1-Methyl-7-0x0-3-propyi-6,7-dihydro-1H-pyrazolo[4, 3-d]pynm|dm-5-
y1)-6-propoxy-3-pyridinyi}-3-oxo-B-alanine;
({15-(1-Methyl-7-oxo0-3-propyi-6,7-dihydro-1 H-pyrazolo[4,3-djpyrimidin-5-
yl)-6-propoxy-3-pyridinyllamino}sulfonyl)acetic acid;
N-{5-(1-Methyl-7-ox0-3-propyl-6,7-dihydro-1 I-!-_pyrazolo[4,3-d]pyrimidin-s-
30 yl)-6-propoxy-3-pyridinyl]alanine;



yl)-6-propo) W3-pyridinyl]-3-o0xo- -al anine;

({[5-(1-Methyl - 7- oxo- 3- propyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3-dj pyri m di n-5-
yl ) - 6- pr opo) WO31R%#2 di nyl ] am no) sul f onyl ) acetic aci d; PCT/IB00/01430

N-[5- (I - Met hyl - 7- oxo- 3- propyl - 6, 7-di hydro-1 Hpyrazol 0[4, 3-dJpyri mdin-5- 30
yl) - 6- propoxy-3-pyridinyljal ani ne; WO 01/27112 PCT/IBOQ 01430 -- 14 -
5-{2-[2- (D net hyl am no) et hyl ] - 3- et hy-I--lﬁ-oxo 6, 7- di hydr o- 2H pyr azoi o-[ 4, 3-

ol pyrimdin-5 yl}-6-ethoxynicotinic acid; and

5-(2-[2- (D ndt hyl am no) et hyl ] - 3- et hyl - 7- oxo- 6, 7- di hydr o- 2H pyr azol o-[ 4, 3-
d] pyri m di n- 55-{2- 92-mmeﬂhvlnwM)ebvlﬂ*eéeﬂhm@aowmmdm-mwmlo-[s,aAn especial | y

preferred gr of..c accordln he present invention have the
general for nﬁﬁyrtrﬁ"?"\%zﬁf'g q(illnoxxmpgtml%g or NR5; 10 Rl represents | ower
al kyl or al kys- Eﬁilzr(wﬁemblaﬁmb)@lﬁ?l]-swylw-ox@tmwitﬁ;dio@i-&pgﬁkdb—[ﬂ @-minated with

one or nore tltuent sel ect rom or NRi 2R13 ; R2
represents I iﬁk?@ QW"EFW“WTNSH‘%@@“W%GW&I y substituted

and/ or tergm nat ed W|th one or nore substituents as defined 15
her ei nbefore; As represents Cl1-C4 al kyl or C3-C4 cycl oal kyl which are
optionally substituted and/or termnated with one or nore ORs

SUDSt] Lt ent e BpssalSpRired glodp n&gg@gpom oI T BrosdiR1 2713

NR BY(O R", group 1s optional

substi t ut ed anwr@pnhéveﬂhea;e@aramrmutada Whefﬁfme substituents as defl ned
heri enbefore; and & R10 , All, R12, R13, R16, R17, R5. Rs,
Rey R19 and Het zﬁ%ﬁfe@éﬁgg?wgéfore defi ned. 25 The conpounds of t he

i nvent i ontomay exhiRoi representsrelowem alkyll or aaltkyHet,i which are optionally

substituted and/or terminated with one or more substituents selected from
lower alkyl, or NR'2R" ;
R? represents lower alkyl, Het or aryl which are optionally
substituted and/or terminated with one or more substituents as defined
15 hereinbefore;
R® represents Cy-C4 alkyl or Cs-C4 cycloalkyl which are optionally
substituted and/or terminated with one or more OR® substitutents;
R* represents halo, cyano, C{O)R®, C(O)NR'R', NRYR",
NR'®Y(O)R", SO.R"™ or aryl, wherein said aryl group is optionally
20 substituted and/or terminated with one or more substituents as defined
herienbefore; .
and wherein Y, A, Z, R', n" R%R®, R"%R",R,RR,
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 I, 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 sterecisomers, i.e. as enantiomers or
diastersomers, as well as mixtures thereof. The individual stereocisomers



forns of the conpounds of fornulae 1, I A and IB, and m xtures thereof, are
I ncl uded within the scope of the invention. The conpounds of the invention
may cont ai NVOHHE™YE nore chiral centres 30 and theref or cPCRABOROIUIN as :
stereol soners, i.e. as enantioners or diastereoners, as well as m xtures
t hereof. The indivvidual stereol sorrerg WO 01/27112 PCT/1B00/ 01430 -- 15 of
t he conmpounds of fornulae I A and Ile T well as any m xtures thereof, are -
i ncluded within the scope of the invention. D astereol somers may be
separated using conventional techniques e.g. by fractional crystallisation
or chr onat ogithelopmpbupds of fosmulaet lAranst B ae wellas amembduses thereply 5

separati on o bt -t pé%mgé | .
convent i ona? eti@%‘kﬁf&gnglnghaggp‘?%gﬂ%n@@@bétﬁah?f{lésat I on orrHﬁPﬁ% The
desired opt $epdrated awsings conventienab teghmiques e:gs by fractionad crystadiisagion opr i at e

i cal | , . ; 4 o . 1
P cem sati off ShromRalpls, "3he Vet oIt | n8hoe ebER by "< orar s
lo may bg psepzeation by a cmobmic @n, otbet haixturg 6Pt cdomposndacesinge using a

i tabl hi r al t . Wh ' f ' I
orystal 1i sapdanisn endhues Bid.craBRnRP chidisetin AEHRE TR on of the
racemat e W désired optichhisbmerpiriaycthe prepared by aeactionr oftthecapptdpriaté er eol soner s
are included wthin, the scope. of .the.invenkLion. J o included within

S, Al
the scope oPPHRLY iaftive, Slaging, materialy Ynder.¢9 '°"5e‘f’$“§s7'ét"i"6é‘>°.t SRYBnpounds of
fornul ae |, rdcbmigatioh Brvdpimbrisition.s LAllciativelypthe HesitedDbptival forbres. 20 The

present invention additionally provjde unds of the geperal fornul ae
(1'% “ando (| BRY e BrophisEh i RapuaBn Gtnsr BydHERs o e fRoeimain L30Ecs sal ( o
and/ or sol vgiirbld ¢HirabSipport 6t| Whére>appediiriate; biyJrddtional stdMisatiopopsent s H,
| ower al kyl Hgit, al kyl Het , ryéwgr akl,k Iar,ﬁl , V\/p,l ch 25 latter five groups
are all opt¥8n PP'?"%%@'EQ’PU? i ed byt ion (of thei rARemAte with a

suitable optically active acid or base. All stereocisomers are included within

the scope of the invention.

15

Also included within the scope of the invention are radiolabelled

derivatives of compounds of formulae |, IA and IB which are suitable for

biological studies.

20 The present invention additionally provides compounds of the general
formulae (JA) 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 alkyi,
halo(loweralkyl), 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



or nore substituents selected fromhal o, cyano, nitro, |ower alkyl,

hal o(l oweral kyl ), ORB, OC(OQ R7, C(OQR8, C(OOR9, C(O NRLORI1I, - NRt2R19 and
S02NR14R 5 F&'Or"é@?‘é’sents H, hal o, cyan, nitro, ORB, OC(OWTIBGU{@MMAS, 30
C(OORS, C(ONR OR', NR12R13, SO02NR14R15, |ower al kyl, Het, alkyiHet, aryl
or, alkylaryl, which latter five groups are all optlonal |y substltuted WO
011 27112 PCT/IBOO/01430 -- 16 - andfofS+ernminated with one or nore
substituents selected fromhalo, cyano, nitro, |ower alkyl,

hal o(l ower al kyf), OR6, OCC(OR, C(0)R38, C(O CRS, C(O)NRlR", NR 2R13 and
S02NR14R 5 s ifd/oenemeated with loneeor aidky | substituphtsieselested | fkom ahale,,  whi ch

| atter three roups, are _al | I Qnal sybst i e r nated with
one or nore 9&5‘& i T‘U@nt‘gwgrela&'eg'aﬁd?ﬁeﬂ‘f@: @H‘gng‘?éwb,é@%r al kyl ,

hal o(1 ower al kgkd)o RWO)W@@’ nﬂg(‘ﬂrr@sogpqm‘aﬂé, C( O NR1OR', NR12R13 and
SO2NR14R16 R4 represent s H hal o, cyano, nitro, hal o(loweral kyl), OR6,

OC(OR, io C(O)R8 C(O) OR9, C(O NRLR11l, NR12R13, NRI$Y(OR 7, SOR 8,
SO2R 9R2, (0 AZ, ;gﬁ,; Shioh, eV &kyl 2iigARE or élla)mi hiexnatter thie, al kyl Het,
aryl, al kyt aryt, I C Pf

atter seven groups are @tlonally substituted

and/ or terni natoélﬂs\ﬂfe Iﬂ"momlwrﬁﬂbémytﬁﬂs@ﬂdﬁfemmgﬁde th.gne QUMer8 0, cyano,
nitro, |ower mguen@gﬁééwgl@%) a%m@é@b&lkyl%ﬂ:ﬂ@ueraﬂ(ﬁ (O GRS,

C(O NR1R'", and epre Qr S( e{gh one of
Rs and R i sORSt OB(@IRInE(OIMR(OJORE, @&”‘IF& %s@ntaj‘ Wg‘ﬁéyl ene Z

represents ORB, hajo, B}aehPﬁrH 1 o, cydbd ke 5|b@6wé#£&(ysr@m%@(@ab0th 20

optionally substi tut e ue sel gcted f.pom hal o,
cyan, nitno, C(ﬂ)ﬁ,aIO(Q)OR al G(Q)blﬂe 11I kW‘*) 1%Rd\l ? ‘

A9 ORY, O g@lﬁ; %&ieﬁ%%l@?%ﬁeﬁyﬁﬁwﬂlkyﬁﬁ HEB alkiffdet R18, RL9

and e indepen
aryl, alkytaryl 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(ONR'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(0})
A represents lower alkylene
Z represents OR®, 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'?R" and SO.NR"R"™
R, R®, R/, R®, R®, R*, R'" and R® independently represent H or
lower alkyl
25 R™ and R" independently represent H or lower alkyi, which latter
group is 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(O)NR'’R"", NR™R'® and SO,NR™R"
or Het or aryl optionally substituted with one or more of said latter eleven
30 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



| ower al kyl 25 R10 and R11 i ndependently represent H or |ower alkyl, which

|atter group is optionally substituted and/or term nated with one or nore,
substituen™¥EfW2t ed from hal o, cyano, nitro, |ower al KBCT/IB00/01430 :
hal o(l oweral kyl), OR6, OC(OR, C(OR8, C(OORS C(ONRORL1, NR12R13 and

SO2NR14R15 or Het or aryl optional I£ substituted with one or nore.of said

| atter eleven 30 groups or one of RA®7and R' may be | ower al koxy, amino or.
Het, which latter two groups are both optionally substituted with | ower

al kyl WD 01/27112 PCT/1B00/01430 -- 17 - R 12 and R13 i ndependently

represent H or |IRRandRjidependerdiyabpiésant idror Riveerraliy! loe ofe@f-R"Bwer al kyl or
C(OHet in whigh Het i | onal S Ltuted wth |ower. alkyl Rl4 and
Al5 i ndepenPef | JPavebs 3%‘@’3‘50"#?’0?'%0%&?@5"@ '"o‘f"h'\f%ﬁeoltnlf ﬂ&?ﬂ"ah% t oget her

wi th the niubegtfedwitiiowerelych they are bound, forma heterocyclic ring
R16 and R17 indepgndently represent H or bg r al kyl or .pne ofs RI6 and R17
may be Het or ar@l ,anw%! c%dP Qd@PﬁY\W‘Prﬁ% or, ?‘@e"b%%ﬂ % 1i%§|5}/ .

substi t u§ ediogbihr | Wit Tthe! Hitrbgd 418 16 PWRIBR Nhdy a8reO IbouR@alfbim Salbst i t ut ed
four to twelve nenbered heterocyclic group, ich may be aromatic or

non- ar omat i ketetgevelic iy  contain one or nore doubl e bonds, which may be
mno- or bi-cyclgie, (hﬂ%bﬁandmy% BSEMH OF IgWr QiKY bF bAGIPIPe sel ect ed

fromN, S and 0_15 Preparation According to a further aspect of the

i nvention tard Bl mayrhe,Hetar prbcwhish datter dwor greups apm bathy eptiamally. onpounds of
t he inventign,s]ﬁ dWWWef‘?ﬁ’(gl bel ow. 20 The foll ow ng processes are

illustrative of the genera ynt hetic Eir‘ocedures whi ch may be adopted in

order t &0 obt ai n HetqepwRpigansoptonally substitvied Jaur tojtwelyenmemhesedf f or nul ae
1, 1A and 'I%t?l}%\iyaﬁ ﬁﬁ%%ﬁl@h%%}flﬁ%l +r3ﬁ1taii9'?>rQ{onfé?ﬁhﬁﬁ@.oﬂﬂi'cﬁ%ﬁfnpounds of
an , ‘respectively:

formul ae 11,
contain one or more double bonds, which may be mono- or bi-cyclic and

which contains one or more heteroatoms 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 }, IA and IB may be prepared by cyclisation
of corresponding compounds of formulae Il, IA and 1IB, respectively:

0
3 H,N
I:"‘x o2 R
. N
N7 N™-
« | H R®
R‘

25 ]



O RB1LI2ZNR XON HR R4 2511 WO 01/27112 PCT/1B00/01430 ' -- 2 8 R3

HZN R3 2N "X Oh:N X O .--~, OO0 Ngl --RNI R R RA R4 IIAIIB
whérein R1, WR01/R312 R4 and X are as defined previously forcwmopsaynds of
formulae I, 1A and IB. s This cyclisation may be acconplished under basic,

neutral or acidic conditions using known nethods for pyrimdone ring
formation. Preferably, the cyclisatid8+s performed under basic conditions
using an alkali metal salt of an al cohol or am ne, such as sodi um

et hoxi de, 10 potassiumtart butoxide, cesium carbonate or potassium
bis(trinethylsilyl)am de, in the presence of a suitable alcoholic solvent,
such as ethanol, for exanple at reflux tenperature (or, if perforned in a
seal ed vessel, at greater than reflux tenperature). The skilled person wll
appreciate that, when X representg 0 and an al cohol is sepected as is

sol vent, an approprlate alcggﬁl farmul a R3QY, or rically hindered
al cohol, e.g. 3- nethyR\pent IW*nay be us@H | f i I nyended to

mtigate
=
>

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

formulae |, IA 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(trimethyisily)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 RP0OH, or a sterically hindered
alcohol, e.g. 3-methyl pentan-3-ol, may be used if it is intended to mitigate
alkoxide exchange al the 2-position of the pyridin-3-yl.

Compounds of formulae |, IA and {IB may be prepared by reaction of
20 corresponding compounds of formulas llI, 1A and IliB, respectively:



al koxi de exchange at the 2-position of the pyridin-3-yl. Conpounds of

formulae Il, Il A and 11 B may be prepared by reaction of 20 corresponding .
compounds HOWB/Whlae 111, 111A and 111B, respectively: RUDISW@ZD12 :
PCT/11100/01430 --19 -- OHNNRL N H2NR2 Il O1 HZN\ H2N ~-N | N N R

HZN 2N RZ R2 I11A 111B wherein RL and R2 are as defined previously for
compounds of fornulae 11, 5 I1A and1PFB, with a conpound of fornula IV or.
a carboxylic acid derivative thereof: R ~X NOH R4 IV wherein R3, R
and X are as defined previously for conpounds of formula 11, Il A and 118.
10 This coupling reaction may be adhi eved by conventional am de bond

form ng techni ques which are well kjpown to those skilled in the art. For

H,N N R’
O
H,N
Rz
]
Q 2
HNTN N HNT NN 1
HN HN
R® R
A B

wherein R' and R? are as defined previbusly for compounds of formulae |,
5 lIA and 1IB, with a compound of formula IV or a carboxylic acid derivative

thereof:
R3
X
NZ l OH
.
R4
v
wherein R%, R* and X are as defined previously for compounds of formula
I, 1A and HIB.

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



exanple, an acyl halide (e.g. chloride) derivative of a conpound of fornula
| V.may be reacted with a conpound of forrmula IIl, IllA or 1116 in the 15
présence of WERMXU&ss of a tertiary am ne, such as tri et hyteuswwerssy WO
01/27112 PCTf 1800/ 01430 --20- pyridine, optionally in the presence of a
suitabl e catal yst, such as 4- dinethylam nopyridine, in a suitable solvent
such as dichl oronmethane or THF, at -a20enperature of about OC to room
tenperature. 5 A variety of other amno acid coupling nethodol ogi es may be

used to couple the conpounds of fornmulae 111, I1lAor 11IBwth the
conpound of ﬁyﬂ&nﬂ’d' dpfionallf Gh tﬁé%’f@é&)cetbﬁaaﬁhﬁbléf cétﬁl&t@v's%lch\é.@wa suitabl e
salt thereof .g. sodiumsalt) nay be activated wth an appropriate

activating ré@geﬁylamu@opynd@ecmg(sgitame §elveni sychas dichloromethane or
1, 3-di cycl oh
di net hyl am n?ﬁ%%@?q%b %ﬁﬁ?ﬁ%&“ﬁml'@?%"ytﬁ‘"c??m“é're. de. optionally in the
presence of 1-hydroxybenzotriazole hydrate and/or a catal yst such as 4-
di met hyl arg n mﬁllo &drono-
tris(pyr rorg 3“’5*‘%@3“ %Jr‘”&{? éégf °ﬂgﬁ£¢gﬁ% lﬂéle%%ﬁn%ﬂfe pyri di ni um
salt such as cduplel the componts of tgrm.llaerilluﬂikht 018 wih the campolrd ofui t abl e 15
coupling agen a t hyl -
ur oni um hexaf hﬁ‘i‘ﬂ%i\é ?8&8%%"@%%%¢ ﬂé’ﬁé"ﬁv)@' H’(‘:‘%B%I éu\ér']%tﬁl?fé%g?u on may
be conduct ed (/. sodiumntsalt) maytbb\aematemmﬁthas appodpriatecantivating-reagent,
t et rahydrof furan or |.for rra.ﬁr% e esence of a
tertiary am &QS&M ol ﬁ%?ﬁ%%@ﬂ%#‘&‘f“@s ‘% JE@T am ne (for
20 exanpl @ V\ﬁ‘dimemyhhﬁﬁoﬁrdxﬁﬂ)@mhatbodfmfdermdr@cﬁdride optiopally irt thdd, or the
activating agent |sl98res¥£€ |nthe of an aci F{iltlon alt), at
from about Jeh ‘E?WgF raé\%écf’aﬁ) Pt D t 1to 2
nol eCU: ar eqt(i;rhﬂh?lﬁhﬁndﬁyn&hé a%ldﬁammemﬁumrsdltfsudmdaﬁ Bromg- ol ecul ar
equi val ents of any terfiary. am ne sent, ma e
Al ternati vel ys (P}‘f\ép"@!i‘y eniyg; Bg’ﬁ?]HBWPB?F%‘P% R gﬁﬁ‘% pé(E&'W’QT ed using an
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). Either fype of coupling reaction
may be conducted in a suitable solvent such as dichloromethane,
tetrahydrofuran or N,N-dimethylformamide, optionally in the presence of a
tertiary amine such as N-methylmorpholine or N-ethyldiisopropylamine (for
20 example when either the compound of formula ill, 1A or B, or the
activating agent is presented in the form of an acid addition salt), at from
about 0°C to about room tempsrature. 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.
25
Alternatively, the carboxylic acid function of IV may be activated using an
excess of a reagent such as N,N-carbonylidiimidazole 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 M, {lIA or 1lIB at from

about 20°C to about 90°C.



excess of a reagent such as NN-carbonyidiimdazole in an appropriate

solvent, e.qg. ethyl acetate, dichloronethane or butan-2-one, at from about
room t emrpeMR 2810 about 80C, foll owed by reaction of tcwiBedeuasedi ate 30°
i m dazolide with either a conpound of the forrmula Ill, II1lAor II1B at from
about 20C to about 80C. WD 01/27112 PCT/1B0OQ 01430 -- 21- In a further

variation, a econpound of fornmula 1~2R—-or 1B, as defined previously, my -
be formed in a one-pot procedure by coupling a conpound of forrmula II1,
[1TA or I1IBwth the acyl chloride derivative of s fornmula IV and by
cydising the resultant internediate conpound of fornula 11, I1A or (1B,

usi ng the nethods, as descri bed previpusl,y. Th e- t _prpcedure may
further invi9 9efc‘j'5He'i Maréqstpu, & Pﬂ\}f“gﬁ’g f§9’(‘:‘f-§?§aﬁ off "f-e gt‘ﬁ%ﬂe#o forma
corrgound Ofprb%wg,a rlha;{ Ihb% cfbrlniéa tii?][ af G?bey,prmﬁtdtﬁé nnjqudmungeavedas an

acid scavenger and as e s he _in-si coupling,. 10,an
cyclisatio qrapund,ef f°ﬂ@l:"@r@'r % 'ﬁée“?’ Ffl&jaﬁﬂdﬁ\!@'&?gd?ﬁ"%{'\‘% °f)r esent
Invention, RAGRPAXNEhdby EfRNSIHY athe: rdstitanht Iermsiale! edpoutie'sk ousl y, may
be fornmed in a one-pot rocedure as defined herei npbefore by coupling a '

conpound  of forBuil, 4Aar|lB, ysing thexmethqdsas dascribeghpravioyslfe Tingneve of formul a
IV and by cygl Pﬁc@&ur@hﬁnagrﬁﬁ%lt ?ﬁ%lﬂenhgrmmé. SuphiRgPand) Gylisafies mul @ 11, (1A
e nethols as describe

or 11B, using _ reviously " wherein the acid
derivative @RcYen taufosm| a/compours pkip ,3A ardBer Prefergblye pyidiner nul a ( XXX)

whi ch i tsel fgf rFakid & RSt armul a (X0
whi oh 1 5 opina) BefferERrfaLiy Sudvefiper ARIREHEATRAT for the BRRE/ Aol [ 5, (R
X 0 N t 160RRandeyclisation reaction. ,

According to preferred processes of the present invention, a compound of
formula |, 1A or IB, as defined previously, may be formed in a one-pot
procedure as defined hereinbefore by coupling a compound of formula lil,
15 HIA or HIB with an acid derivative of formula IV and by cyclising the
resuitant intermediate compound of formula I, {IA or lIB, 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 (XXXIl):

EN .
~X - 0
NZ | oR°
S

R‘

XXX



XXX ' WD 01/27112 PCT/1BOO 01430 --22-- RO, X O NORP XXXI Ra X Nd | OH
XXXI'l or wherein IVis fornmed directly froma conpound of general fornula
(XXXii) wher®PAYRPE s ClL to C6 al kyl, preferably nethyl arCTashoiiazand
wherein 5 R is a halogen, selected fromd, Br and I, and is preferably I.
These preferred processes according to the present invention are
exenplified herein in Preparations 372256, 57, 58, 59, 61 and Exanple 129
herein. It 1is to be understood that the direct formation of 1V from
(XXXI'l') is the nost preferred route. 10 In the above preferred processes
preferred conpounds of formnul ae (hv), (XXX), (XXXI') and (XXXI'l) are used
wherein R3 is lower alkyl, preferabDky @ to C4, Xis 0, Ris a hal ogen,
preferably Sr or I, RPis a protectilng roup for an acid and is preferably
a |ower alkyl group such as nethy\o 6RMY! or t-butyl, and R4 is acyl
preferably acetyl. Conpounds of f ae 11, HHA and I1B may alternatively
be prepared by alkylation of cor ndi ng conpounds of fornulae XX II
XXITTAor XXIlIB, respectively, asidefined hereinafter, for exanple under
condi ti ons such as WO 01/27112 PCT/ R800101430 - - 23- t hose descri bed
herei nafter in respect of the preparation of conpounds of

XXXI -

R

XXxil
or wherein IV is formed directly from a compound of general formula
(XXXI1) wherein R” is C; to C; alkyl, preferably methyl or ethyl and wherein
5 R%isa 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 (XXXII) is the most
preferred route.
10
In the above preferred processes preferred compounds of formulae (IV),
(OO, POXXI) and (XXX are used wherein R® is lower alkyl, preferably
Cz to C4, X is O, R® is a halogen, preferably Br or I, 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, {lA and lIB may alternatively be prepared by
alkylation of corresponding compounds of formulae XX, XXIHIA or XXIIIB,
respectively, as defined hereinafter, for example under conditions such as



formulae I, 1A and IB (see process 5). 2. Conpounds of formulae 1, I A and
B, in Wmch R2 represents 5 C(ONRLORL', and R 0 and R11 are as defined
previ ous| y W& 2¢8Apounds of fornulae I, 1A and | B, nay heviBoeqssned by '
reaction of corresponding conpounds of forrmulae I, 1A and IB, in which R2
represents C(O OH (or a carboxylic acid derivative thereof) with a
conpound of fornmula HNRIOR', in whiZ3R10 and R11 are as previously
defined for conpounds of formulae 10 1, A and IB. This reaction may be
acconpl i shed using anal ogous am de bond form ng techniques to those

previousl y tResecdéderiBed AereffiiiieP inréspadt df tdpleparatibn df cdmpaunds 68. 15
Conmpounds of forrru(lgélaﬁ I A and 1B, _.in which R2 represents C(O OR9, nay be
|

prepared byoriae b 1B {see'PERSSMdi ng conpounds of formulae VI, VIA and
VIB, respectively: HNR XR3 ON H O OFj W 420 VI \/\001/27112 =
PCT/ | BOO/ 01430 _ - - 24-- H2N I C, VIB wherejin and X are as

def i ned pr @i oGompoupds Qfnfrsmuiag bt 'Af@ﬂ‘h’ﬁaé“l WhFﬁ gnd’ePE?seaﬁd R'k
T T e T
hydr ol ysi s fomiag 1 14 andqua.rraay bex prepatad Wtrnaailonr of pnaesmvmmal ly
substi t ut egoaidoihad bPimulae 1, 1A and IB, in which R? represents C(O)OH (or a

carboxylic acid derivative thereof) with a compound of formula HNR'R"?,

in which R and R are as previously defined for compounds of formulae

10 I, IAandIB.

This reaction may be accomplished using analogous amide bond forming
techniques to those previously described for compounds of formulae li, 1A
and lIB.

5
Compounds of formulae |, 1A and B, in which R? represents C(O)OR?,
may be pfepared by cyclisation of corresponding compounds of formulae
VI, VIA and VIB, respectively:

HN R’
XR® Q N
Cn
x N
N N
> OFRPalk



Typically, the cyclisation reaction is acconplished using anal ogous

nmet hods to those previously described for conmpounds of fornmulae 11, II1A io
and 1113. CoWBSU¥AR of formulae VI, VIA and VIB nay be preqraBemdissp r eacti on
of correspondi ng conpounds of for rrul ae VI, VII A and VUB, respectively: O
HZN N R~ H2N Olk 0 1s Vi | WD 01/27112 PCT/1B00/ 01430 --25- O1 O Fi2N
HZN N / N~ )NRL H2N H2N OFIfk ORM24Q O VIIA VIIB wherein R and Ruk
are as defined previously for conpounds of forrmulae VI, VIA and VIB, with a
conmpound of forrmula IV as defined hereinbefore. The reaction may be
acconpl i shed usi ng anal ogous am de coupling 5 condigons to those

descri bed previousl yn el aff'on to conpounds ofgynfgfmulae I'I, 11'A and IIB.
Conpounds of forrmlaae l. nd IB, in which R orNexarrpIe Iovver

al koxycar bonyl ( S ho,zjycarbonyl), | ORE (‘ ﬁh
acetylenyl), lo as acetyl), Hefl_or jaryl Iatter four
groups are optlr1 uted, may be Nre e m)y r actlon of

VIA VB

wherein R', R?, R* and X are as defined previously for compounds of
formulae |, 1A and IB, and R®
alkyl group, as defined hereinbefore, followed by removal of the alkyt

s group R** (if required) by hydrolysis and/or (if required) exchange with a
further optionally substituted alkyl group.

represents an optionally substituted lower

Typically, the cyclisation reaction is accomplished using analogous
methods to those previously described for compounds of formulae If, HA
10 andIIB.

Compounds of formulae VI, VIA and VIB may be prepared by reaction of
corresponding compounds of formulae VI, VIIA and VIIB, respectively:

s Vil



correspondi ng conpounds of formulae VIII, VillA and VIIIB, respecti veI y: O
RB NR X HNN RY L VIl WO 01127112 PCT/1B00101430 9 RR ORR "X HN N
XHN N NOM2T¥ 3 | L VIIIAVIIIB wherein L is a | ECIIBegs®up, such -
as halo, preferably bronp or iodo, and Rl, R2, R3 and X are as previously
defined for conpounds of formulae 1, |A and 19, wth a conmpound cont ai ni ng
a group R4' which is capable of 5 e-x@ﬁaﬂgl ng for L. e nay be | ower

al koxycar bonyl (such as methoxycarbonyi), |ower alkynyl (such as
acetylenyl), lower acyl (such as acetyl), Het, aryl (which latter four
groups are optional |© substituted), or, alternat@vely, R' may be a group
that is equival BN (e}g‘g a tautoner of) f the latter five groups.
Conventional couplin mstry, io carbonylatio m stry or hal ogen

nmet al exchange nmay be inthis reaction. In a'dlm-qn‘to the process
condi ti ons descri hed he processes hereinaftersguitable coupling
condi tions incl ud@zN(a) o-cal | ed Suzuki" condlNi ons (e.g. 1.2 eq. of
boronic acid, 2 eq. of bind 0.1 eq. of Pd(PPh ~OR*¥ef | uxi ng in an
approximately 4:1 is R xture of dioxane:water, or @.5 to 3 eq. of CsF,
0.05to 0.1 eq. of Pd2(dba)a and 0.01 to 0.04 eq of P(o-tol)3, refluxing
in DVE); :

VIIA VilB
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 1l, HA and IIB.

Compounds of formulae 1, 1A and IB, in which R* is, for example, lower
alkoxycarbonyl (such as methoxycarbonyl), lower alkynyl (such as
10 acetylenyl), lower acyl (such as acelyl), Het or aryl, which latter four
groups are optionally substituted, may be prepared by reaction of
corresponding compounds of formulae VIiI, VIllA and VIIIB, respectively:

0
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(b) so-called "Stifle" conditions (e.g. 1.5 eq. of stannane, 10 eq. of
LIC, 0.15 eq. of Cul, and 0.1 eq. of Pd(PPh3)4, refluxing in dioxane, or
5 eq. of stwomamHI2 3.6 eq. of Et3N, Pd2(dba) and P(o-t ol p&rmn@fissaxi ng in
20 MeCN); (c) so-called "Heck"™ conditions (e.g. 2 eq. of a source of an

acyl anion
catal ytic

equi val ent (such as butyl vinyl ether), 1.7 eq. of Et3N and
amounts .of Pd(QAc) 2 and P{-@ét-el )3, in McCN at between room

tenperature and reflux); or WO 01/27112 PCT/1B00/ 01430 --27- (d) so-called

" Sonogashira”
627, such as 1.5 to 5 eq.
Pd( PPh3)2C12 / Cugs in Et
5 (e) NI-cataIysed\xon
derivative which cai be
Such conditions
pl1979. io Suitab
of formula VIII

appropriate
with 1,2- bis(di phepyi phosphi no) propane (

conditions (for exanple as described in Synthesis 1980, 8,

f a termnal alkyne angg 0.024 to 0.03 eq. of

and,ﬁ/bCN at et ween rnpom t enperature and 60C).
G

an aryli O?kdeH

4 sul phoN-¢R'or a sui phone.
Letters, 1998,

¢f2i on of a conpound
or VIIIBin which gpresents halo with an

pal | adifum cat al yst system (e.gf palladiunm(ll) acetate conbi ned
DHPP) ) under an at nosphere of

urt her Mransforne

carbon nonoxide (e.g. at a pressure of around 482.6 kPa (70 psi)) In the
15 presence of an exces “%1; a lower al kyl alco (e.g. methanol), an

excess of a tertiary a

base (e.g. Et3N), and optionally in the

presence of w12l &1h0ing 3ur, Bueh adnilS pikerabhabilor iddopa e may be a

group R4, as

dflne Alternatively, R4a may

be converted Ro RS BY emq)xmeaﬁprqvmﬁtytqeéne@f%eamunwfﬁgrwﬁ/b i onal
chem cal teChéHd“?SwﬂWB%Ell Surfd céﬂﬁﬂlngoﬂvﬁbﬁb S witiéh W exapeblddr 1o R4 and
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re give
exchanging for L. R%“ may be lower alkoxycarbonyl (such as
methoxycarbonyl), lower alkynyl (such as acetylenyl), lower acyl (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,
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
KoCO3 and 0.1 eq. of Pd(PPhg),, refluxing in an approximately 4:1
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), refluxing in DME),

(b) so-called “Stille” conditions (e.g. 1.5 eq. of stannane, 10 eq. of LiCl,
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 EtsN, Pd(dba) and P{o-tol)s, refluxing in
MeCN);

(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 EtsN and catalytic
amounts of Pd(OAc), and P(o-tol)s, in MeCN at between room
temperature and reflux); or



Exanpl es set out hereinafter. 25 Conpounds of formula VIII, VillA and VIIIB
may be preﬁgpred from correspondi ng conpounds of fornmul ae X XA and XB,

respect i veWPOAEI1B1/ 27112 PCT/ BO0/ 01430 -- 28 0 RO Rl pot/mbb/¥sdd ~ N R2 -
NHZ X R O RE RBNXHNNXHNNNR N NR2NNR2 k-1 1 NH2 NH2 XA
XB wherein R1, R2, R3 and X are as previously defined for conpounds of 5
formulae VI11, VII1A and VII1B, uskny +#ethods known to those skilled in the
art for converting an anmino group to an L group, in which L is as
previously defined for compounds of fornulae Vill, VIIIA and VIIIB. L may
]lge Ha: v d eissl-dldiﬂidi“Sgng ga‘brdb\;\hgltleﬁs C(fdroe:lcamﬁlerasammtﬁed dmrrgognds of
or mul ae : an in i ch s e ared by io
reacting a cor rY@HKsE 1780 cﬁﬂWuﬁH Rasiig s 82-0 W"E%aﬁﬂ %\bout ad to

5-fol d excess @fgiwitylo,08 terq' t Pa(mhda)géenpvwnm EGNTaﬁunM&cN atormul ae X,

XA and XB may be prepared by cycl |sat|on of correspondi ng conmpounds of
formul ae X, Xbetwesn mpmtemmm §0°Cho 01/ 27112 PCT/ BOO 41430

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 VIil, 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 482.6 kPa (70 psi)) in the

15 presence of an excess of a lower alkyl alcohol (e.g. methanol), an excess
of a tertiary amine base (e.g. EtsN), and optionally in the presence of a
suitable solvent (e.g. dimethylsulfoxide).

Group R*™ may be a group R* as defined in fdrmulae I, 1A 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 formuia VIiI, VIIIA and VIIB may be prepared from
corresponding compounds of formulae X, XA and XB, respectively:



O XRBH6 NR NNHR2 NH2 XI 1 O H2ZNH2N R3 j)4 NXR3 ONMN Rt N R2 +
R2. NH2 NH2 XA XIB wherein R, R2, R3 and X are as previously defined for
coipounds ofWO812@fvul ae X, XA and XB. This cyclisation negr/iseomssori ed out
using simlar techniques to those described hereinbefore for the
preparation of conpounds of forrmulae 11, I1A and JIB, but it is preferably
base nmedi ated. Conpounds of fornul ae28-- XIA and XI B nay be prepared by
the reduction of correspondi ng conpounds of fornulae X11, XIIA and Xl I B,
to respectively: Wc) 01/27112 PCT/1B00/01430 -- 30 - O H2ZN NRL XR3 ON
NNHR2 N2 Al O~ O H2N R H2N o) :

X
X HN X HN N
XA XB

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

5 formulae VIII, VIIA 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, VIIA and VIIIB. L may be Hal,

whereln Hal is iodo, bromo or chloro. For example, compounds of

formulae Vill, VIIIA and VIHB 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 XI, XIA and XIB, respectively:



XR3 OR3B NNRL 2 R N2 02 XIlA XIIB wherein RL, R2, R3 and X are as
defined previously for conpounds of 5 forrmulae X, XIA and )GB, by
convent i onNOMBZHA| ques, such as catal ytic hydrogenati orRCTIgpi/adnl y, t he
hydr ogenati on may be achi eved using a Raney(r) nickel catalyst in a

sui tabl e sol vent such as ethanol at a hydrogen pressure of about 150 kPa
to 500 kPa, especially 345 kPa, at +28m about 40C to about 50C. 10
Conmpounds of fornulae XI1, XIIA and Xl IB may be prepared by reaction of

correspondi ng conpounds of formulae 111, ILIA and I11B as defined

her ei nbefore, with a conpound of forrnulga Xi11: WO 01/27112 PCT/1B00/ 01430
-- 31 3 RXO NOH N Xl qu_i i y/R3 and X are as previously defined
for conpounds of fornulae X11, 27\ a | |R! The reaction may be achieved

usi ng anal ogous ami de bond fo ngypt ec
described for conpounds of 5
formul ae X, XA and XB nmay al
correspondi ng conpounds of f
Rl XR3 HN

S to those previously

A and I1B. Conpounds of
be\prepared by reduction of

11, B®%IA and X I1B, respectively:

nubhe

NH,
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H,N r\{‘ HN
XR3 Y XR® 0 NN
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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 I, 1A and B, but it is preferably base mediated.

Compounds of formulae Xl, XIA and XIB may be prepared by the

reduction of corresponding compounds of formulae XH, XIIA and XIB,
10 respectively.



N NNR2 NO®2 10 XIIl  XR3 HNIT XRE HNNNR- \ N/ \ NR2: R NX®2 NXR
XITTA XIT1B W 01/27112 PCT/ TB00/ 01430 -- 32 - wherein Rl, R2, R3 and X
are as previWOMRef i ned for conpounds of fornulae X, XcwBdyMB0 This
reduction may be perfornmed under a variety of reaction conditions; for
exanpl e by catal ytic hydrogenation (for exanple wusing: 10% Pd/C in an
al’cohol, such as ethanol, at 60 psi 530415 kPa) H2 pressure and room
tenperature; or Raney(r) nickel in a suitable solvent such as ethanol at a
hydr ogen pressure of about 150 kPa to 500 kPa, especially 345 kPa, and at
from about 400C to about 50C) or by trdamsition netal catal ysed reduction
(e.g. at around roomtenperature in.t presence of iron powder (e.g. 7
eq.) in acetic acid, or Tid3 ( .B{’ in acetic acid). Conpounds
of formulae XiIl, XIIITA and X I 1/B*ma}yf be. ared by reaction of a
conpound of forrmula XI11C, XR3 I[11C is or, preferably, a
carboxylic acid addition salt an acetate or a formate),
wherein X and R3 are as previ def fned fR? conmpounds of

NO,
X
o) 0
HN R HN
@ 0 N XA S
X 4 S =
oYt Y Y

y Y |
N02 02

XIIA XIIB

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

5 formulae XI, XIA and XIB, by conventional techniques, such as cataiytic
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. -

10 .
Compounds of formulae XII, XIIA and XIiB may be prepared by reaction of
corresponding compounds of formulae IIl, HIA and B as defined
hereinbefore, with a compound of formula XIil:



formulae All, XIITITA and XII1B, with either: (a) a correspondi ng conpound of
formula 111, II1A or forrmula 11113, as defined hereinbefore; or 20 (b) a
corr espondMP128HBound of formula XVil, XVIIA or fornul PCtBI@n4ms def i ned
hereinafter, in both cases under conditions such as those described herein.
Such reactions may be carried out, for exanple, using 1.0 to 1.1
equi val ents of the anidine compound3df formula XI11C, for exanple by
refluxing in 3- 25 methyl -3-pentanol (e.g. for about 2.5 to 3 hours). WO
01/27112 PCT/ 1B00/ 01430 --33- Compounds of fornula X I1C nay be prepared
fromthe correspondi Rg cyanopyR2di ne under conditions well known to those
skilled in the art. Conpounds of Xornf@lae All, XII1A and XI1IB in which R2
represents |ower 5 al kyl (which al roup i s branched and unsaturated at
the carbon atom that is attach heQHest of the nolecule), |ower

al koxycarbonyl, NR12R13, cyano, or Het (which Het group is either
aromatic or is wunsaturated at t arbon atomthat is attached to the rest
of the nolecule) may alternativelly be prepared from correspondi ng
conpounds o of formulae X 11D ofNQ®I1E respectively: ITO XR3 HN N XR3
HNN NR N Hal Hal NO2 NO2 XIIIDx“‘IIE wherein Hal represents C, Br or

|, preferably I and especially Br,"and W R3 and X are as previously

defined forwhemeWithdoX drerdsipreGiodsly delihéd Aor dtfpatindstof foulaganp! e as

descri bed hereinafter for_preparation of . .
X\, XA and XIIB. The reaction may be achieved using analogous amide

bond forming techniques to those previously described for compounds of
5 formulae Il 1A and IIB. '

Compounds of formulae X, XA and XB may alternatively be prepared by
reduction of corresponding compounds of formulae X, XillA and XIIIB,

respectively:

R‘l

XR3 HN
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NO,
10 Xill

XA® HN XROHNT =N
o Jn-n
I\1 X 51 X N
Z Z R?
NO, NO,
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15 conpounds of formulae 1, 1A and IB (see process 6 below). In addition to
the process conditions described in process 6 below, suitable coupling
condi tions iWOlewen12 (a) so-called "Suzukii" conditions (epcEnBdy@dasng. of
boronic acid, 2 eq. of K2C03 and 0.1 eq. of Pd(PPh3)4, refluxing in an
approximately 4:1 20 m xture of dioxane:water, or 2.5 to 3 eq. of GCsF,
0.05 to 0.1 eq. of Pd2(dba)3 and 0.6132s 0.04 eq of NO 1003, refluxing in
DVE); (b) so-called "Stille" conditions (e.g. 1.5 eq. of stannane, 10 eq.
of L1Cl, 0.15 eq. of Cul, and 0.1 eq. of Pd(PPh3)4, refluxing in dioxane,
or 5 eq. of whempARE, RB. A° aAd )Ofarg%%)reﬁg%gbﬁ}mé’m%rpé@nédﬂrwg .off ef | uxi ng
in 25 MeCN); WO 01/27112 PCT/ | BOOY so-cal | ed " Heck"

condi tions ( efogmulaedy XAandXBo Jhisgeduction rmay/be Qfﬁ‘edé-mﬂe(/él"éﬁ?tY(such as
butyl vinyl (GAc) 2 and
P(o-tol)3, ﬁ‘sm%%m"jmédﬁ%ség&r%ﬂmﬁﬁp %M%d'g%edm%?mfﬁ%"&ﬁgs (d)
so-cal | ed Sormiaghit0% Pdidi in cans ?fpdﬂdex%uqbl a5y sethanly | @iecﬁq nPSiSynt hesi s

1980, 8, 627, S I Aﬁgé@ 024 to 0.03
eq. of Pd( gﬁgg@ﬁ/%ﬁes&ar&gﬁgﬁgﬁdﬁ@g@%@ obg’lt‘we n room errper ature
and 60C). io smnab&lﬂodyeuhsm\gd ethanol at artyidragen pressura ofabout 360 &Raof a

System (e g. e KR SReTH 42 kel el AR AYC @' bbb gy cat 2l vt

1, 2- bi s(di phebwtrﬂhmﬁnhmata) cptaWpadeedm(cEE!Pl@g ahareundunoam terspérature of car bon
id : , d 4 h

of an excess DG APetREES UGN hawdly o7 T0) B SReIATY Tk Gdboos of o

tertiary am reefpireadeticgeidit 3N), and optionally in the presence of a

suitabl e solvent (e.g. dinethylsulfoxide). Conpounds of formula Xl 11D and

XI'llE may be prepared by hal ogenati on
Compounds of formulae Xill, XIHA and XillB may be prepared by reaction

of a compound of formuta XNIC,

XR® NH,
r1 XY NH
L
NO,
Xie

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 Xlil, XIlIA and XHIB, with either:

(a) a corresponding compound of formula HI, IIA or formula IlIB, as
defined hereinbefore; or

20 (b) a corresponding compound of formula XV, 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 XIlC, for example by refluxing in 3-
25  methyl-3-pentanol (e.g. for about 2.5 to 3 hours).



20 of correspondi ng conpounds of formulae XIIIF and XII1 G respectively: 11
XR3 HN N XR3 HNi NNF1 N/ NNNX N2 XIIIF XIITHG wherein R, R3 and X
are as her X4YBfH2e defined, under conditions known to RCTIBeO/GIkI0l | ed in -
the art (e.g., for brom nation, at between room tenperature and reflux in
t he presence of acetic acid as solvent, 1.5 to 25 2.0 eq. of brom ne and
e.g. 1.5to 2.0 eq. of sodium acet at'é’)3."V\D 01/27112 PCT/ 1B00/ 01430 35
Compounds of fornulae All, XII1A and XI11B my be prepared by coupling
correspondi ng conpounds of formulae XVII, XVII A and XVIIB, respectively: O
R170 N R1 Compsunds of\form@aXIlIZ mayRier prepared fronNthé Rorredpdrzling H2N R2 2

o ! 2 RGBS B GeRPURHRRY A FEfhe A o8 o
group, 1io wth a compound of -fornula XII1C 5. Conpounds of fornulae I,
'Aand 1B rbc;’\rquliagu?\dg of formu aseeﬂﬁf ﬁl&‘“’%ﬁd XIIIB in which R? represents lower
5 alkyl (which akyl group is branched and unsaturated at the carbon atom
that is attached to the rest of the molecule), lower alkoxycarbonyl,
NR'2R", cyano, aryl or Het (which Het group is either aromatic or is
unsaturated at the carbon atom that is attached to the rest of the
molecule) may alternatively be prepared from corresponding compounds

10 of formulae XUID or XHIE, respectively:

F 0
XR3 HNjIN? XR3 HN /\N_R1
'\©/K\N 4 ,1 X \N ==
P Hal P Hal
NO, NO,
XHID XIIE

wherein Hal represents Cl, Br or |, preferably | and especially Br, and R',
R® and X are as previously defined for compounds of formulae Xili, XIlIA
and XIB, for example as described hereinafter for preparation of
15 compounds of formulae |, |A 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
K2CO; and 0.1 eq. of Pd(PPhg)4, refluxing 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
Pdz(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 LiCl,
0.15 eq. of Cul, and 0.1 eq. of Pd{PPhs)s, refluxing in dioxane, or 5
eq. of stannane, 3.6 eq. of EtsN, Pdz(dba) and P(o-tol)s, refluxing in
25 MeCN);



al kyl, Het, aryl, alkylHet or alkylaryl (which latter five groups are all
optionally substituted as defined hereinbefore in respect of R nay be 15
pr épar ed by wbleybaiad on of correspondi ng conpounds of for npgageeodkdA Or

XXI'I B, respectively (which the skilled person will appreciate are different
tautonmeric fornms of the sane conpound): WO 01/27112 PCT/ B00/01430 --36-- O
XR8 HN XR3 HNH N N ~"""N 4" R2 R2-3R4- R4 XXIIA XXII B wherein R2, R3, R4
and X are as previously defined for conpounds of formulae 1, 1A and IB,

for exanple by reaction under conditions knowmn to those skilled in the art

Wi th a conpoygd gb-chmédmHietkRednditions!8/ge 12NedR of Dsbiftds efantaeyll anieri al kyl,
Het, aryl, alKkyiHet, or al kyl aryl (IW(_N ch latter five rOlﬂos a{e al |
optional |y subst PRUvalgnk(sugh @s it viwbethess dr% eAnot §§Be§ﬂ eAtalvi9) and L and

Het are as herei Bﬁﬂﬁ:ﬁfseoﬂfﬁd(@ﬁ?z Xéf(rfhf PSAILE G MMECRNatbbiweaAPRIOAE! at e t hat

conmpounds of formulae XXI1TA'a B are, respectively, conpounds of
formul ae 1, | A atempesature apd 8HUXLOF epr esents H. 10 Conpounds of fornul ae

XXl A and XXI P Yedniitiol ' [eCR& I ' conmpounds
3 1o ool P, FRealigy s “F%s%ect‘.%‘%f(ﬁ’p BraripleCS GRRBAGEL D) SOTPO NN
/N N H Synthesis 1980, 8, 627, such as 1.5 t0 5 eq. of a terminal alkyne and

0.024 to 0.03 eq. of Pd(PPh3).Cly / Cul, in EtsN and MeCN at

between room temperature and 60°C).

10 Suitable carbonylation conditions include reaction of a compound of
formula X|iID or XIIIE with an appropriate palladium catalyst system (e.g.
palladium(il) acetate 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. EtsN),
and optionally in the presence of a suitable solvent (e.g.
dimethyisulfoxide).

Compounds of formula XllID and XIIIE may be prepared by halogenation
20 of corresponding compounds of formulae XitIF and XllIG, respectively:

XR® HN | N, X% HN ’N‘N—R‘
/ ~ A
|\1 X \N N| N N
P s
NO, NO,
XHF ) XIG

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 soivent, 1.5 to
25 2.0 eq. of bromine and e.g. 1.5 to 2.0 eq. of sodium acetate).



NNNN HR HR2 RA R4 XXIHA XXIIIB is wherein R2, R3, R4 and X are as
her ei nbefore defined, for exanple under conditions equival ent or anal ogous
to those d®tM2BHY hereinbefore in respect of the prepatGuBHMIG conpounds
of formulae 1, 1A and IS. WO 01/27112 PCT/1BOQ 01430 -- 37 - 6. Conpounds
of formulae I, 1A and IB, in which R2 represents optionally substituted

| ower al kyl (which alkyl group is br3fched and unsaturated at the carbon .
atomthat is attached to the rest of the nolecule), NR12R13, cyano, aryl

or Het (which Het group is either aromatic 5 or unsaturated at the carbon
atomthat is attached to the rest of the nolecule), nmay be prepared by

o VB 0 XesmaRuRERD! ARl xR ASEREB o bRrebePeddy sl
N | Hal Hal cofespbndibg >etnvfouldsVibfwifernmilae HXNVIL, RXVIES, aRd MBS are as
her ei nbef ore deaivré?yozl, using a

respe
o)
R170 N R1
@)
HN
2 R2
s Xvii
O
i R70 N
R170 .
& - \N-H1
| N =~
HN H,N ,
2 R2 R
XVIIA XviiB

wherein R' and R? are as previously defined for compounds of formulae
XVI, XVIA and XVIB and R" represents a lower (e.g. Ci.6 alkyl) group,
10  with a compound of formula XIIC.

5. Compounds of formulae |, |A and IB in which R' represents lower
alkyl, Het, aryl, alkylHet or alkylaryl (which latter five groups are all
optionally substituted as defined hereinbefore in respect of R') may be

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



conpound of fornmula em wherein e represents optionally substituted | ower

al kyl (which alkyl group is is branched and unsaturated at the carbon atom
that is attaWRE¥2HE M), NR12R13, cyano, aryl or Het (whi cPCHBIN/GADUD i S
either aromatic or wunsaturated at the carbon atomthat is attached to M,
R12 and R13 are as hereinbefore defined and Mrepresents an optionally
substituted netal or WO 01/27112 PCTH¥09 01430 --38- boron group, which
group is suitable for cross-coupling reactions, for exanple a
trial kyi stannane (e.g. tri-n-butylstannane), a dial kyl borane (e.g.

di et hyl borane), a diatko borane, a dihydroxyborane lithium a

hal omagnesi um a haI02|nc cogrer a hal onercury, esence of an 5
appropriate catal yxR3 \g. a paIIadIUWIXRIH al yst). The
cross-coupling reaqtion|_is rg} rably carried
base (e.g. potasg cesium fl uorg N
preferably in exdless.| Those skpbled in the afjit wifll te that the
type io of catal is enployed will de on factors.such as the
nature of the M grjoup, the substrate that is | oyed etc. Typical
procedures t hat naﬁ4be enpl oyed i ncl ude those ngcribed hereinafter. In a
further typical procedure, a conpound of fornula RRaM is may be used, in
whi ch Mis hal ozinc. Suchxxnmpnpound may be prepared XXliBeaction of a
conpound R2Hal , wher g are as hereinbefore defined, with an

al kyl i t hi um yhemgin R’ bg?yﬁfl ianmmfwe &s previewgly defined fort commuméerphsc and
room t enper at ul t ant
solution is t#ﬁu!takga?e VJ??BEe)?%I@%@%f% Bt ;F‘grgl} Iccr)]n et %?B qgnd t he
resul tant sol ines@skilled tin dha ad with & epmmq@dmfdfounulaofamu.aNbWw R™XXI VA or
XXI'VB in the ey ’
tetraki S('[;I’]I p %H%hgg%ﬁ%l% 'h?t(fj alcrisfp‘u‘a eY;%trr] éltﬁg ! g '%h éaoe\r/é'r\{te (e.q.
THF). The regfoups)arendyommnaw substituded aaﬁeﬁnezmheremetoeemempmt@ft o reflux

R'Y) and L and Het are as hereinbefore defined. The skilled person will

appreciate that compounds of formulae XXIIA and XXI|IB are, respectively,

compounds of formulae 1, |A and IB in which R represents H.

10
Compounds of formutae XXIIA and XXIIB may be prepared by cyclisation
of corresponding compounds of formulae XXIIA and XXIIB, respectively:

XXHIIA XXIIlB

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 |, IA and IB.



tenperature. 25 Suitable coupling conditions also include so-called Suzuki
and Stille_ conditions such as those descri bed hereinbefore in respect of
prepar at i oW BR7WBnpounds of formulae XXI11, Xl IIA and >#QTiBooxAesnThe
skilled person will appreciate that conpounds of fornmulae I, TAand IS in
which R2 represents |ower alkyl that is branched, but not unsaturated, at
WO 01/27112 PCT/ |1 B0O0/ 01430 --39- thd7carbon atomthat is attached to the
rest of the nolecule may be prepared by in this way, provided that the
correspondi ng conpound of formula I, 1A or IBin which the correspondi ng
A2 group i s6uns@ompaunds iof fosmbiaeqljet® 1andhyB; dmewhick dRTmepresentsdi ti ons
known to thosg skilled.in e 5 art np ds of .formulae XXV, XXl VA and
XXIVB. 1y baP ik, aibsifted, fyercalfyio et R cnh de RBELAds o
for rruloae éXVnséﬁﬁléfecarai théxh’abo%eagmcmatelsyan&had\lto% |BstI Idil\t/hlal Hal | 4 10
XXV 1 H2N X ~NN N, N N Hal | H Ha 4 R4

mo! ecule)!_ER%Fe‘E,chgno, aryl or l-‘\éﬂv%ich Het group |ng e'ﬂher aromatic

s or unsaturated at the carbon atom that is attached to the rest of the
molecule), may be prepared by cross-coupling of corresponding

compounds of formula XXIV, XXIVA and XXIVB:

o)
.y |
w§el
- N
N N
4 P Hal
R4
XXIV
XREHNT =N
_.|:|1
S
> Hal
4
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 alky! (which alky! group
15 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

hereinbefore defined and M represents an optionally substituted metal or



XXVA XXVB in which R, R3, R4, X and Hal are as hereinbefore defined, for
exanpl e under anal ogous reaction conditions to those descri bed

her ei nbef or eWP@H2711% conpounds of fornulae 11, 1A and | IET/WM4H27112
PCT/ 1 BOO 01430 --40 Conpounds of fornulae XXV, XXVA and XXVB may be
prepared anal ogously to nmethods described herein, for exanple coupling of
a ‘- conpound of formula tV, as her ei mhéBore defined, to an appropriate 4-
am no- 3- hal opyr azol e-5- car boxam de, whi ch pyrazole conmpound may, in 5 turn,
be prepared by hal ogenati on of a correspondi ng 4-am nopyrazol e-5-

car boxani de, howore rgraup, dwhich rgroushiis Isuitakle viot Icrassaaupling reastiens,kfari ed in t he

t. Co d ff , I . ' '
repared 11 oredie. 8 ot o s AsEREANS), WD X 15, 5
respect i vel y:diéhiibbran¥R3 aHNiistkoxy Nodiahe, NH2dikyerbxyboRnesiN litiumR3aHN N-R1L N
N NN bl el N R ) (O XN LS UREELY, K ndBleseRis 80 2 2re a0

her ei nbef ore
5 appropriate catalyst system (e.g. a palladium or nickel catalyst).

The cross-coupling reaction is preferably carried out in the presence of a
base (e.g. potassium carbonate, cesium fuorids or triethylamine),
preferably in excess. Those skilled in the art will appreciate that the type

10  of catalyst that is employed will depend on factors such as the nature of
the M group, the substrate that is employed efc.

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 R®Hal, where Hal and R? are as hereinbefore
defined, with an alkyllithium (e.g. n-butylfithium) 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(ll)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 carmied out at from room temperature to refiux
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 XXIit, XIlIA and XIIIB.

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



descri bed hereinbefore for preparati on of conmpounds of fornulae I, I A and

I B fromco ounds of fomM ae X, XA and XB (via conpounds of fornulae VEil,
Vi1 A and WA M2ee process 4 above). WD 01/27112 PCT/ IPCRABMINA330 - - 41-
Conpounds of fornulae XXVI, XXVIA and. XXVIB nmay be prepared via routine
techni ques (for exanpl e, reduction o correspondi ng nitropyridi ne
conpounds of fornmulae XI1I1D and XII'T& & defined herein, respectively, 5
usi ng for exanple the nethods for the reduction of conpounds of formnulae
XXI'l, XITA and XIIB as described herein). 7. Conmpounds of fornmulae I, 1A
and 1B in whecearbon ratpmectheh s attaokad tauthe ress. of tfwcmOJecyle mayebe

al koxycar bo %%p Mthe Bere F&'% be pr epar ed
by a cross- @ééh fe%ngyrrggﬂ(‘:'g ?’ngée(&n}%%rr%spona ﬁ%%@éh formul ae
XXV, XWVAfoamdla)dxllA/B; IB ine whisht the eioprespanding RA @mtmowmsamﬁated IS eagent or

reagents c bonyl or

| oner al ky ngﬂgﬁg%ly(rg/?uq\éﬁé%r{ééﬁc{)/iﬁér{l[salﬁl\éhp 40%{3 ﬁ{"@ﬁgﬁ%f) t hese).
Sui t abl es crars- coupl i ng 15 conditions include the Heck, Sonogashira and

pal | adi um cat al ysed carbonyl ation conditions descri bed at process 4 above.
Compounds of fornulae Il1, Il1lTAand I1IB, IV, VII, VIIA and VIIB, A

XIllF and G&dnb&md‘s)(bf formwﬂd m\awm&l andd X)ﬂVBmay\dm pifepiamdnw ae HNR12R13,

20 R2 R3OH d
deri vzlllvil vesoHiEd E’Bf alﬁﬂgﬁsmp%o%ng 8 Qﬁ&tglfq g}g‘igag W seqﬁgnt ly

descri bed, XXyBprespbitwelyed either by analogy with the processes described
her ei nbefore or by conventional synthetic procedures, in accordance with
standard techni ques, fromreadily avaijffable starting 25 materials using
appropriate reagents and reacti onH tiQ SR' Substituents on the aryl and
Het groups in the above-nenti oxgd q@npo may be introduced, and

i nterconverted, using techniqugs ch Mel | known to those skilled in
the art. A N
1l ! Hal
L H 2
R4
10 XXV
0 1
HN P
XRs | N\“ XRS / b -R1
/
Z H Hal
4
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 i, lIA and IIB.



30 WO 01/27112 PCT/1B00/ 01430 -42- The skilled person will also appreciate
that various standard substituent or functional group interconversions and
transf or nat i WHKIMIHi n certain conpounds of fornulae 1, »c/mogothss Wil |
provi de other conpounds of fornulae I, 1A and IS. For exanple, when X is
NRS5, the conpounds of 5 fornulae I, IAand IS in which Xis 0 may be
treated with an excess of R3R5NH, o1=-4§)-sw tabl e acid addition salt
thereof, in the presence of an excess of a stericatly hindered anmine in a
suitabl e solvent. Typically, R3R5NH is used as the free base with about a

?KLR/:D(%) eXCGSS?émgeundsEfofamhé axxy, mtaﬁlm?lméy rlnbmqirbpamdl yl ) am de
. in to dine or as, sql ven abo
Al ternativel y2 EY és %%ﬁww%@"u?@’deﬁmi’ e Ogn(% 4nd t he

reaction Condé&ﬁ;%imd' & fohﬂularws%a%reihbafewaemx&p% aRCapropriate apper (11)
sulfate at up to the reflux te erature of the reaction nmedium Were the

desired am noam@Qtashﬂ?%ﬂ@'Qrﬁ“’Fﬂp"éW%M!F%ny?ﬁ@efmﬁﬂuﬁ may,ANgr 18 s
- NR3R5and sonezuﬂ{ ﬂ Pér@ﬁrby'?%ldq]nﬂi_br{ 8t &lcofrEspdntiing @éﬁﬁ@ﬁﬁﬁzﬁl&@“ on may be

carded out e appropriate amne, a coQ r(ll) sulfate
penta- or hemaaboxaymuawderconqmasm-qbwe wejl knewn tg those stg antge the OR3
group for alér?rnatl ve am nes of the fornula NHR3R5, such as conpounds
wherein R3 or 'RS are selected fromaliphatic or cyclic amnes, optionally
i ncluding 20 oxygen, then the reaction is preferably carried out by

bi <1 11 et hy| GYPEoyRNSCRITh GG O SOdVR, apEXiV T diBivey be [0 7St U

exanpl es Wnerprﬁparsd(frammbrrdspoﬂdk@(wmmk’dhecri(jermulae XXVE- XXYIA aod of t he

pyri di n-3-y| ﬁgg@ﬁ and for conpounds in which one or nore of R, 25
R2, R3 and/or % lys an al kyl group which is term nated by OH, :
deprotection of a correspondi ng et her @npound of formula I, A or IS (see
t he Exanpl es bel ow). Mreover, certain co_rrpr(\)lu&ds of formulae 1, I A and
XR3 HN '
~ N
o
_ Hal
NH,
XXVI
0O
3H N
o
P Hal
NH, NH,
XXVIA XXVIB

15 wherein X, Hal, R' and R® are as hereinbefore defined, for example as
described hereinbefore for preparation of compounds of formulae I, IA and
IB from compounds of formulae X, XA and XB {via compounds of formulae
Vili, VIHA and VIiIB; see process 4 above).



1B, for exanple those in which R12 and R13, together with the nitrogen to .
mhlch they are attached, forma 4-1ower alkyl-piperazinyl group, may be 30
pr epar ed d?“%ﬂ@??zfron1the correspondi ng pi perazi ne anal REJIBeN0148i NQ :
standard procedures (e.g. alkylation). WO 01/27112 PCT/LBf 10101430 --43
Further standard substituent or functjonal group interconversions and
transformati ons that, my be perforned tn conpounds of formulae 1, A and -
i B include procedures described hereinafter. In this respect: 5 (1)

al koxycar bonyl may be hydrol ysed to carboxy under acidic or basic
conditions; (ii) amno nmay be alkylated (either by reaction with an

alkyl ating agsbulls oPledGHICKIYE YK Bl RXMIB sl K6 debifeATlR O

di al kyl am n no - rmay ate grve "acyl'amno or sul fonat ed
to give 1Oroutihd mwmsc(fmrexdm;ie fredthlamaﬁccprrespt)ndnng; oitfopyydineri no may be

hydr ol dt | f k b
ydr ol yeed tEmeRNSS Brnle DHRaERIGE of Hafhey Heloin: teboBvEY cury (i /)
sal t; _135 ( vaging fy rexarmpley tbe me:]hd:dsle@rétpea'(rjuljcn??mgwf?wm??mndshef pr ese;mef of
an oxi di si e as enyl iodine is(trifluoroacetate or
| tofoie Joa %ﬁkﬂt"’?‘é‘?@%%@?d?& Mg37, (vii) hyd be
g)(;ﬁ\r/rgr'?egst o halo by reaction with a hal ogenating (\élgla%t yzgo?zi r?ﬁl hgl o]
b t i L h t d I Cu( |
Cyani dey s (omPouibR: 3 ABimuiag i a8 ndyiet FE SRbBReal BRe( o amno acyl
by reactionacyméép aae@l)dméileat SBofyYi (8Y. WistRoxycarbongl) | sidiowdknni ch

condi ti ons n addition, certain acyclic groups npy be converted to
certai n1het ¥KEW cMay deoreparedn Pyr éag@'ﬁ?%’%[g‘"ﬂoﬁﬁ?@l%nsbwm to those

skilled in édifespbhding Otompounds 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 i, fllA and B, 1V, VII, VIIA and VIIB, Xill, XillIF

and XIIG, XXil, XXIIA and XXHIIB, compounds of formulae HNR'?R',
20 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 stqrtinb
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 to those skilled in the art.

30



exanpl e as described In Conprehensive Heterocyclic Chemstry 11, edited by
AR Katritsky, CWRees and EFV Scriven, 1t Edition, Elsevier Science Ltd.,
Vol umes 1-11w6d@96)2 30 WO 01127112 PCT/ | BOO 01430 - - 44-pchiaguigasggounds of
the invention may be Isolated fromtheir reaction mxtures using
conventional techniques. It will be appreciated by those skilled in the art
that, in the course of carrying s oug2the above processes descri bed above,
the functional groups of internediate conpounds may need to be protected
by protecting groups. Functional groups which it is desirable to protect

| ncl ude- hy dr el <iigh BRrsBA%il 6is6 ABKKolate fat JaricidishaiaRy Battigeht 60 or oups for
hydr oxy include trialkylsily 10" and diarylal kyl silyl groups (e.g. test
but yI di met hy funclional geup- inferpoavessiens/| and wanstqrmmnﬁetmgursiqeﬂa}n and

bt yi oxycar beanpouey ol Jofigy § G Bho Okl piovise"of Elmpbitile € Bt
Sui t abl e pr ofeotulaeyl, JAcandsIB oForcexamply whem & NB%IM@OI’"QDHD@ @& or benzyl
et 3 ok EIN B VIS BT Y 66 SR ABNBh Ao T ke
Prot ecting gRIRTNH Ty absuitablevacid! atidition Galt thereof, vin tthe tpeesencewésanihi ch ar e
20, Vel L KoMt 505 sl b B o o BB el R, 9705 15
MOmi e, Pl en@tRNIdds usdd &3) thednse biise with cibiout a(3-folp exeessCogentie Synt hesi s™,
2,0, et on, elSe e sl VbuaNehgnBhide oL FONDSESIR,  Forsons
of fornul 1dingsthyiforaamidd (DMFRas dblvennat absut H00IC, OAltsrnativelyp@nasi ons, nore
conventent, excess of RrsﬁeNlll rr}lcgy\ﬁedﬁjs%h ds'the ggl\slegtta%%‘cihe reaction conducted
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 1, IA or 1B is -NR®Rand 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} sulfate penta- or hepta-
hydrate or KHDMS in DMF. Typically, to 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 amines, optionally including
20 oxygen, then the reaction is preferably carried out by treating with the
appropriate amine and about 8 equivalents of potassium
bis(trimethylsilyllamide 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-y! substituents, and for compounds in which one or more of R',
2s  R% R® and/or R* represents an alkyl group which is terminated by OH,
deprotection of a corresponding ether compound of formula |, IA or IB (see
the Examples below). Moreover, certain compounds of formulae |, IA and
IB, for example those in which R'? 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. atkylation).



30 nentioned hereinbefore may be perfornmed in a different order, and/or the
I ndi vi dual _reactions nmay be perfdr ed at a dlfferent stage in the overal |
WO 01/ 2711 WOWRFHB0/ 01430 --45- ma route (i.e. substitusewmoomysobe added -
to and/or chem cal transformations perforned upon different internediates
to those nmentioned hereinbefore in cgnjunction with a particul ar

reaction). This will depend inter arf*d-on factors such as the nature of

ot her functional groups present in a particular 5 substrate, the
availability of key internediates and the protecting group strategy (if
any) to be adopted. Clearly, the type of chemstry involved will influence
t he choi ce e S; S the need,
and type, ? Lgﬁ%?g%tﬂpﬁygp%%}ﬁ%ﬁhgﬁ k"E’l"r‘%'gﬁal aﬂoqumwrgﬁweﬁe'éés:%&gnce for
acconpl i shi trgnsfoematiomstbal may e porfomeeccon icompbynds: of foratdae BdAd addi ti on

I f th f b
cent re may B0 8 SRlpEpriredyrey B3RAfed natefhaff ondefibeto T 2 26T LT on
of the fsee/(ipasalkoxycatbonyl maybedhydrolpsedito eqrboxypunderaacidicl or dasioer neat or

in a suitable solq‘ﬁnt and 15 the resulting salt may then be isol ated
ei t her by filtréR 8f by evaporation under vacuum of the reaction

sol vent . :Dhﬁl)rmmm‘ol may bd a9t @ither ﬁ;ealactmﬂdim awalkyhating aggmt ?ef obt a: nefl
in an anal ogous_man treatin sol ution of a conpound o ormul a
IA or IBwith tPen ‘f?p%l "&g%&"e %\aﬂ“@?ﬂ%@aﬁw AWNSE may be fornmed or

i nt er conver (jgd atﬁinagmavnb@@b%mﬁ to?g?vé%&ylanirﬁs:bﬁ sutiehated Nl givesent

I nvention also includes all m M‘gm' | sotopic variations of a conpound of

the forrfla (1)Syionyaning ofdi RARiacceptabl e salt thereof. An isotopic
variation ofivp GiSHRMWRENIAS rhale HeOhyatstéd)to@ulﬁnﬁénkuﬁaéﬁuhsneal Iy

acceptable salt thereof is defined as one in which at |east one atomis
repl aced by an SRNWHORSVi ng the sane atomic number but an atonic nass

different fpgm AlkghyRiidiyite Rtotysed R doyl fr\(lﬂé(i)réé”énce of a catalyst such
' as a mercury(ll) salt;

1

[

(vi) alkynyl may be oxidised to a-hydroxy acyl in the presence of an
oxidising agent such as a phenyliodine(lll} bis(triflucroacetate), for
example as described in Tet. Lett. 1985, 26, 3837;

(vii) hydroxy may be converted to halo by reaction with a halogenating
agent; .

20 (viii) halo may be converted to cyano by reaction with a metal cyanide salt
“(e.g. Cu(l) cyanide); and

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

25 I[n addition, certain acyclic 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 |, edited
by AR Katritsky, CW Rees and EFV Scriven, 1 Edition, Elsevier Science
Ltd., Volumes 1-11 (1996).
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nat ure. Exanples of isotopes that can be incorporated into conpounds of
the formul a ‘%1) and pharnmaceutically acceptable salts thereof include 30

i sot opes of Qdilé'gé'h carbon, nitrogen, oxygen, phosphor URBCT/BOH @
fluorine and chlorine such as 2H, 3H, 13C, 14C, 15N, 170, 180, 31 P, 32P,
36S, WO 01/27112 PCT/1BOO 01430 -- 46 - 18F and 36ClI, respectively.
Certain isotopic variations of the cUrﬁ'ﬂO‘Unds of the fornmula (1) and

phar maceutical |y acceptable salts thereof, for exanple, those in which a
radi oactive isotope such as 3H or 14Cis incorporated, are wuseful in drug
and/ or subst r'Eheacomwsdiof;tthétime;rﬁmsnawib&siso ad ifeome dheir reaction 3H  and
car bon- 14, icularly preferred for their ease
of preparat | o %@%&%Rﬁa%@@ﬁﬁeﬁ substitution with i sotopes such
as deuterium i.e., 2H, may afford certai n t her apeuti ¢ advant ages
resulting fr reater 0l.i abj.li . ' ed in vivo
hal f-1ife or q?ﬁ@&?}(?%%ﬁéig}’ hﬁ%??@%f?éﬁ%%{'ﬁéﬁﬁ%?‘&e&%?@@ red inio
soge ﬁi rcumtmcme abort qind syesfidtehma abo@aheow grougsoroful a (1)

and phar maceu.t accept e sal ereo t hi nventlon can
general Iy be 'B %’éacsmpeen gY B t°:9F @ng’ Q[Fgﬁct'&g

iIlustrative nmethods or by the preparations descrl bed in the Exarrpl es and

P ti f t t f t abl
15T eagent s, Rinojone) onup pits BB petabiy 17 istest et Do amhe 2t cortai n

protected deg &6§d. ofsmtameqst&@étmgf Géﬁ&rmyhroxW%dlﬁumlkbﬁllwﬁde prior
to a final depro ection stag 0SSess armacol ogi cal activity as
such, - but 1%20 R, dabiaky Bl arRURE &rre@uly SEviei cee bR
arenterall e ounds of
Phe T nventi ort e ‘eﬂﬁ%‘%ﬁé"ﬁ"%!‘%‘f""‘%%PP&@“%&E‘%P%&'%@?‘% my
t heref ore be inGledecr i béert-butytopycerhon ﬁdi'/-lo methoxygamawhpouRtis of
formia | mmeﬁsﬁuoxyaameaﬁdrmb&f pt%{déﬁﬁg GRS Y6 SarBny i et ctbde 25

C1.¢ 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”, 2™ edition, TW Greene & PGM
25 Wutz, Wiley-Interscience (1991). '

Persons skilled in the art will also appretiate that, in order to obtain
compounds of formula 1, or |IA or IB, in an alternative, 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 peifdrmed at a different stage in the overall



Al'l protected derivatives, and prodrugs, of conpounds of fornula 1 are

I ncl uded V\Athl n the scope of the invention. The present invention

addi ti onal I“SP ﬁB i ses the conbination of a cGW 30 PDEME/IBMHIEI0 Or
conmpound of the general fornmula (1), wherein said conbination can be
adm ni stered by sequential, sinul tanﬁgus or joint WD 01/27112
PCT/ 1 BOO/ 01430 --47- administration of a conpound of general formula (1)
with: (a) one or nore naturally occurring or synthetic prostaglandin or

esters thereof. Suitable prost ageandl ns for use herein include conpounds 5
such as ai pFQ%Q - |sub§tptuemt§gn% added to andéay chernical trgnsformations 4

di hydr opr os Aiontifeft? iRl o Wos e MeRfireAHeraifiiibienh syt het | ¢

and sem - syht hetic prosta derivatives thereof 1ncluding those
descri bed i eonjination wnhmmméqa@nnnﬂms Nl dependaintesalia omastasdr at ed

1ot by oy SRR i ST, o oty (ficonsl Fonmd Bty 1 DAL © EE0

car bopr oSt suhatme)athermladablhmroiskey intepmediatesi ard thejpmwtmgtgmup I |d;)o prost,
, : or i

(by one-or FEREBTE 83010k dHopiad, Crephl. 1k tile oty NGBS S0\ D0n” e

a - ﬁdrenocm'qﬂtmmcpiheehonceeufmmnsthatlswsadonlmesaldswthamsteps;rtpaunds for

erein

appl i cat 1 onPRgbANG e G Britpad e HEESK, hioBd 2R3 RdlierB e of

whi ch r el at fangctamplishingdhestitesisccept ors are i ncorporated herein by 20

referenggtand i ncl ude, selective a,-adrenoceptors or a2-adrenoceptors and

non- sel i ve adrenoceptors, suitable al-adrenoceptors include:
phent ol am nPhamieeuticallyi acceptabld akid atidition dsats, ofattferompOundSWMF anmin,

PR I AT AT SR 7 O S
RS17053, SlLcéttvefitichial mani@z.0 Foh exampl; essolutictboniielirée base may be
treated with the appropriate acid, either neat or in a suitable solvent, and
15 the resulting salt may then be isolated either by filtration 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 salit
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 cé_n be incorporated into compounds of

the formula (I) and pharmaceutically acceptable salts thereof include

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



prazosi n; a2-blockers fromUS 6,037,346 [14th March 2000] di benari ne,

tol azoline, trimzosin and di benam ne; a-adrenergic receptors as descri bed
in US pat entWOO0#2788 390; 4, 026, 894; 3,511, 836; 4, 315, 007eCT/RIGRAI30761 ;
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 herein by reference; a2 WO 01/27112 PCTJI BOO/ 01430
--- 48 - Adrenoceptors include: clonidi4e- papaverine, papaverine
hydrochloride, optionally in the presence of a cariotonic agent such as
pirxam ne; and/or 5 (C one or nore NO donor (NO agonist) conpounds.

Sui t abl e NO dﬂncarndééopmspdstww Cerinisbplt Vaﬁailarﬁeofahgeomlpowgldsrdt es, su?:h
as nono- or tri S Oor or anlc ntr cl udln glycery
brinitrate (a“'@t@"‘ll‘ﬂé\(é\aa ph"i"ﬂ%’@ ypmeptﬁé%g%}sst}ﬁ ogq H??'at e,

i sosor bi de di fhoké ff Which RYBHBEEHENSAEES Slichl ésa’rn bf Hcezs mbvﬁdﬂateayare

tetranitrate, sodiumnitroprusside 10 (SNP? hol i nos¥dnon| m ne
nol si doni ne, Wsalulipsireg and/ge substrate dissug dis @W%S'G‘SHRP)T"M ed, ie.,

S-ni troso- - ghy ta’ﬁchb%ﬁn-(ﬁ'\‘%roté dlsNbBé!éj; h@ftns%ﬂﬁb@é@h@&fcﬁfﬁékm trate,
d

| i nsi domi ne, I'i'nsidom ne ch rate troso - N-cysteine,

di azeni um di opagecef mm@mgyd C@@fﬁﬁ'ﬁ!a dhen ﬁﬂhﬁf@lﬂonLW'H? isotpes g| nseng,

der | vat | ves sounty B SepRALEE tey ", e Srgbt bER dBbout, SRENRSK | 0 o per
appl i cati on vesommg(imm geaatgrometabiplic stability, wrecqnmlaslscmsedmmfp openers.
cromokalim O8RS doRB6P oduitelenttnd Retl'mal el bieeMegOn ™ 1 o)
char ybdot axi nsomejirtumstamces4 -lsotopic vayiatiahsrof th@adllnpoundmd/fonnl@le)(l)one or nore
el de D agoe tRpuiBall” abaRAmE s mel T B MRS, 0bntlh” o8 7) " o
nore vasodi | agmarailyebéspreﬁafddahﬂyewmmdbﬂaltmpe@eas ssuchr assby therein
' ncl ude ni modgplnGve Mefdsbr'by thé prébarstioRt HeséritBd i Hd Efamples 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 |, 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 formula I.

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 {I), wherein said
combination can be administered by sequential, simultaneous or joint



chl oroprumazi ne, hal o peridol, Rec 15/2739, trazodone, pentoxifylline; 3o
and/or WO 01/27112 PCT/1B00/ 01430 --49- (g) one or nore thronboxane A2
agoni sts; YRE12(h) one or nore CNS active agents; andP@RIBSo/t4do one or
nore ergot al kol oi ds; Suitable ergot al kal oids are described in US patent
6, 037, 346 i ssued on 14th March 2000 apd include acetergam ne,
brazergoline, bronerguride, ci anergofqn'e, delorgotrile, disulergine,
ergonovi ne nmal eate, ergotamne tartrate, etisulergine, lergotrile,

| yser gi de, nesul ergi ne, netergoline, netergotam ne, nicergoline, io
pergol i de, pdministeatign oba cpompound;of generaltfermula (jwithand/ or (k) one or nore
conpounds whi ch nodul ate the action of atrial natruretic factor (also
known as atrial naturetic peptide), such as inhibitors or neutral

endopepti daf; cond/ or mere Inpturally occurting arosyrdbetits prastaglandins tort

angi ot ensi n-gonverting bl i l.phi bitors of
angi ot ensi n9§§ﬁvt§F{e|°ﬂ‘g Sﬁﬁﬁﬁﬁf@%@fﬁ @g?ﬁé r?g B%@Eﬁf‘g’gg% “ﬂ%@ﬁ'hgs
omapat ri § at suchnddsor alpfostadilp nprostagtamdin aBgprostaghandinr eEg ptiB) - dit agoni st s such
as | osartan;, and/ or one. or re substrates,.for ynt hase, such as
L- ar gi ni ne: Ji¥dfPBIosty giy’\gﬁb%&r P??ﬁ”%@?ﬁ%%n?mw I "%PO@ @(PE‘IG ch as
amd0di ﬁ! Be t aﬁdldém-sﬁﬁhét@% prlesﬁgtandm ra?ud%ﬁrﬁé@idsﬂhére@g }mﬂdﬁighmbk@ receptors
and inhibitgrs or _endothelin-convertin z . and/ or ne or nore
chol est er ol 8??5"\”8??’ Hb%éﬁ?&@ﬁd?ﬁ% N é%ﬁgaéggeqq%b‘i“}if@é@°éegnd/ or WO
01/ 27112 PCRérRPBY OrbfetBnes, - PEE, PGB, FEAR'PGBI,CPGH, i@l #9-Aygioxpnd
antithronbotic agents, e. g{a tng, uPA,
10 PGA,, 19-hydroxy - PGBy, PGE; PGB 19-hydroxy-PGAz, 19-hydroxy-
PGB;, PGEsc, carboprost tromethamine dinoprost, tromethamine,
dinoprostone, lipo prost, gemeprost, metenoprost, sulprostune, tiaprost

and moxisylate; and/or

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

20 reference and include, selective oy-adrenoceptors or oz-adrenoceptors
and non-selective adrenoceptors, suitable oy-adrenoceptors include:
phentolamine, phentolamine mesylate, trazodone, alfuzosin, indoramin,
naftopidil, tamsulosin, dapiprazole, phenoxybenzamine, idazoxan,
efaraxan, yohimbine, rauwolfa alkalolds, 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] dibenarnine,
tolazoline, trimazosin and dibenamine; «-adrenergic receptors as
described in US patents: 4,188,390; 4,026,894; 3,511,836; 4,315,007,
3,627,761; 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 herein by reference; op-



warfarin, hirudin and other thronbin inhibitors, heparin,. thronboplastin

activating factor inhibitors; and/or s (s) one or nore insulin sensitising
agents such Wéootguwd i n and hypogl ycaenm ¢ agents such as egwmo@edsy; and/ or
(t) L-DOPA or carbidopa; and/or io (u) one or nore acetyicholinesterase

i nhi bitors such as donezipil; and/or (v) one or nore steroidal or

non- st er oi dal antl-lnflannatory agen+#8-15 WD 01/27112 PCT/ MO 014311 --51
Medi cal Use The conpounds of the invention are useful because they possess
phar macol ogi cal activity in animals, especially mammuals, including s

humans. They Adrenbtuptas qnaudéicblmdlﬂd, p@pawbﬁmmnwavemw hydraehlmclé as for
use as ani mal n;edllia,ments Accor.di ng urth(g_ha B(act. of t e i nvention
there is proWRﬂ@HaWBth%BWﬁ%"Lﬁ%%fa(ﬁ 'PF%"‘?MF‘I’

pharmaceuticals, and for use as io0 aninmal nedicanments. In partlc.ul ar,

conmpounds of the invention have been found to be potent and sel ective
I nhi bitors of cGwW PDEs, such as cGW PDE5, for exanple as denonstrated in

the tests sdelsg befebsH Mbre Wdé‘ﬁ .M& e@%mﬁauﬁ&be Ismhbréamﬁnt of

nedi cal cond ons 1 n humans, PDEs, such as
cGVWP PDE5, ardoriongpmppnis @nuse henwn includerarganic Oﬁfaéﬁ‘sn SE@/PSPBE!S’ such as

CGWP PDES, i sy Qﬁstl F%t@s oﬁ%pﬁnﬁ ﬁlﬁt@esiéé'g?r‘i Plg«‘é\?yl' BHnith4le (218

t herapeutic (cura ive lative or c treatnent Thus,
accordi ng to knowar ahemitregimm) ousosotb:den!imﬂoaﬁra ercisesarbiderdioitratell t he use

Chelteecemmouiadnily SePAiHE" T MRS diind mpppgigaor o
PDE5) is indi(ShRd. 3¥herpholirosydnonimine prioolsidenineae Sipiyosd- N-acetyl
penicilliamine (SNAP) S-nitroso-N-glutathione (SNO-GLU), N-hydroxy - L-
arginine, amylnitrate, linsidomine, linsidomine chiorohydrate, (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-837 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, BaCk ; and/or

() one or more dopaminergic agents. Suitable dopaminergic
compounds for use herein include Dragonists such as, pramipexol;
25  apomorphine; and/or

() one or more vasodilator agents. Suitable vasodilator agents for use

herein include nimodepine, pihacidil, cyclandelate, isoxsuprine,

chloroprumazine, halo peridol, Rec 15/2739, trazodone, pentoxifylline;
30 andfor



t he conpounds of the invention in the manufacture of a nedicanent for the
treatnment of a nedical condition in which inhibition of a cGW PDE (e.g.
cGW PDE5) WaMRIUZ  apl e. 30 The conmpounds of the invent iRGTIBHEOIEIUS
expected to be useful for the curative, palliative or prophylactic
treatment of manmalian sexual WO Ollééllz PCT/ 800101430 -- 52 - disorders.
In particular, the conpounds are of"Val'le in the treatnment of mammlian
sexual dysfunctions such as male erectile dysfunction (MED), i npotence,
femal e sexual dysfunction (FSD), clitoral dysfunction, female hypoactive
sexual desi (@) atiesasaere thiosthaxane AR @gonigisy@sdfor di sor der, femal e 5 sexual

pai n di sorder or femal e sexual orgasm c dysfunction (FSOD) as well as
sexual dysfunction due to spinal cord injury or selective serotonin

re- upt ake i (inidnetarmoraSINS activeagemtss @adior dysfunction but, clearly, will be
useful also for treating other nedical conditions for which a potent and
selective c@GW PDE5 inhibitor is indicated. Such conditions include io

premat ur 6 | §ipour onelpr mane ergod @lkoldids) iSyitablecrgett alkalbids @re dasdribeBPH) ,

(Pri namet al 1 91 AR 857 AR 8RS AT G Py 2008, BBy “ndfigr "' ™

(Prinznetal jn alrll

obst ruct i ve apetergaming, dorazergeline; o bromergurds, e rcjandrgalinec, delomgotritd,i ve heart

failure, at sclerosis. conditions of reduced bl (égd ve((i.sslgl .pat ency, e.g.
fg"%FCA),

er
i s post - per SFUIEIAIBEs PIOGRGYING MAICHE, (RGPIANUAG; JAMALS, qlisY
peri pheral Veagetrlealysdigiden stesukirging anetergoling aneteryotardinephiceolite, bronchiti s,
al l ergi c ast hmal. chronic %t h al.c#g?ﬁi c.thi nid}i s, diseases and conditions
of the dfe PRIERICS RIPRIEYY ;P%Eﬁfp'é" IR Y cul ar degenerati on,
el evated intra-occul ar pressure, retinal or arterial occul sion and di seases
20 characterised by disorders of t tility, e.g. . irritable bowel
eyndronme. . ( IR L MPREOTRRINGS wHidh Bkt tecaciafl gt sBfufiSang.
sel ective cfidbr (RigbknbWhidei dtfdl naturbtisipéptidey] .sueh asfintibitds ePnbutedit ment with
conpounds of éhe .
endopeptidase; and/or

15

(f) one or more compounds which inhibit angiotensin-converting enzyme

such as enapril, and combined inhibitors of angiotensin-converting enzyme

and neutral entopeptidase 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



present invention may be useful include pre-eclanpsia, Kawasaki's 25
syndronme, nitrate tolerance, nultiple sclerosis, diabetic nephropathy,

neur opat hy iWeIH#IIHg aut ononi ¢ and peri pheral neuropat hy EeRABbo#I43arti cul ar
di abeti c neuropathy and synptons thereof e.g. gastroparesis, peripheral

di abetic neuropathy, Al zheiner's disease, acute respiratory failure,
psoriasis, skin necrosis, cancer, net@9%asis, bal dness, nutcracker 30
oesophagus, anal fissure, haemafrrhoids, hypoxic vasoconstriction as well
as the stabilisation of blood pressure during haenodialysis. WO 01/27112
PCT/ 1 BOO/ 01439 one 3-méler antipldtelet angraitithrombiotimadents org. itRA] wlA, VED and
FSD. Thus, the [nventiqn provides, a t ho f treatin [ ting a
nedical 5 cd’fﬁth"o&'"f‘a'l" M&?Pe& tE@!ﬁﬁDﬁ%p'?‘?{ﬁ'i b??%‘""gg'%m@bﬁ%ﬁ@d, in an
ani mal (e.g. achvatRigBttor inAbitord] ati/ér human bei ng), which conpri ses
admnistering a therapeutically effective anmount of a conpound of the
invention to a manmal in need of such treatnment. io Pharnaceuti cal
Preparati ans (@)1gn& OBP OMBAS iﬁ§ulﬁ1h%eh§iﬁ§iﬂ?' AgeMs! lsustpr a8 tazulve afdi ni st er ed
orally or by "‘any parenteral route, in tThe formof pharnmaceutical

prepar at i ons hypeglyeaemiaggems sueh as8linizids:@mdikt . optionally in the formof a
non-toxic 15 organic, or inorganic, acid, or base, addition salt, in a

phar maceuti cal | accept abl e dosage form Dependi ng upon the disorder and,
patient to bdb zw%el,’cﬁbidm;la rfthe route of administration, the
conpositions may be adm nistered at varying doses. 20 The conpounds of the
invention may al so be conbined with any other drugs useful in the

i nhi bi ti ol of(ur@MdromDEee acetyidholinestetnse inbibitorsrush @ dpnexiplk apd/of he i nventi on,
their pharnmaceutically acceptable salts, and pharnmaceutically acceptable
solvates of either entity can be 2s adm nistered al one but, in human ’
therapy wi || (veors o inprecsieraitial of rnesterdidah asiitinflammatoryiagents. sui t abl e
pharmaceuti cal excipient diluent or carrier

15



selected with regard to the intended route of adm nistration and standard
phar maceutical practice. 30 For exanple, the conpounds of the invention or
salts or sOYQWEY2 {hereof can be adnministered orall y, becCTwb/q4zr :
sublingually in the formof tablets, capsules (including soft gel

capsul es), ovules, elixirs, soluti ong or WD 01/27112 PCT/1BOO 01430 --54-
suspensi ons, which nmay contain flavo Frhg or colouring agents, for :
i medi at e-, del ayed-, controll ed-rel ease such as nodified-, dual-,

sust ai ned-, or pulsatile delivery applications. The conpounds of the

i nventi-on mMedi¢aldlsee adninistered via intracavernosal injection. The s
conpounds of the invention may al so be admi nistered via fast dispersing or
fast dissolving dosages forns. Such tablets nay contain excipients such as
m cr ocr yst alTheneompetinds! of cthel inveoion age disefulc because, theyl possessar bonat e,

di basi c cal ¢j i S , + gl VGi a C er .corn, potato
or tapioca §b§ﬁw%£q%l %&@Bﬁaﬁ?s%@t@%’ agéj%eghﬁ{ﬁ mwg%' gﬁ%‘gin at e,

croscar el | hamaasdiThey arel therefotenindicatethbase phaniaceatioals, asnwlelbasifarl ati on

bi nders such as | yvi nyl pyrrolidone, hydroxypropyl nethyl cellul ose

( HPMD) | hyHF%WBBMI%@Y?ﬁ% (HPC), sucrose, gelatin and acaci a.
Additionally, 15 lubricating agents such as nagnesi um stearate, stearic
add, gl yceryl ehepate_ apd talc e included. Salid cgnpositions of a
simlar typé"%@'"gl _aoé“’ﬂ}ﬁsl w@a@i _‘B?l ipgprtion; ﬂ‘%%l'ﬁt’?’ﬂ"@ggs'ﬁﬁes.
Preferred esempb@idssof thetifivéntiondor dsé sl piitemacaliticals, andGosuse @B, a
cellulose, m ]k sugar or high nol ecul ar wei ght pol yethylene glycols. For

aqueous QusBBE MRAICANENS- el i xirs, the conpounds of the invention may be .
conbined with various sweetening or flavouring agents, colouring matter or

dyes, with enul sjfying and/ or suspendin ents and wth diluents such as
wat er, etha P,amﬁﬂ‘%bmug#§(9§Ithgl'ﬂi’egp%bgg}’?\i’eﬁ%&“%t%sﬁtﬂqt%mi ons

thereof.  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 PDEs, such as cGMP PDES, is desirable.

By the term “treatment”, 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 PDES5) is desirable.

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



Modi fied rel ease and pul satile rel ease dosage forns nmay contain excipients
such as those detailed for imedi ate rel ease dosage fornms together with
additional aev@épranrts that act as rel ease rate nodi fierspPCTigm®n143®d bei ng
coated on and/or included in the body of the device. Release rate

nodi fiers include, but are not exclusiyely limted to, hydroxypropyl nethyl
WO 01/27112 PCT/ 1 B00/ 01430 --55- celTufrose, nethyl cellul ose, sodium

car boxynet hyl cel | ul ose, ethyl cellulose, cellulose acetate pol yet hyl ene

oxi de, Xant han gum Carboner, ammonio nethacrylate copoly }(dr ogenat ed
castor oil, cdisAelers wdR papisular.ithe comaaundseammfdab-eaeé*ﬂ%treafmﬂrm ate,

hyd | t | d
Xt ur ot ¢ hor RIS SeiaCRRARIRAR Aich el ctpEile by uidio MET. ¥ T8 ey
contai n one oimpotensehi femalesexial dysfuaction (pFﬁpé cliteral gysfigncting, ﬁsmls s. Rel ease
rate modifyi ” vPé g&zﬁl d%%%tbﬁ SP?&%a@%QuXY'érQu&i Hféﬁ{cﬂa éor mt.e.

vmthlnthena oéae ormi ace or
coating. 16 Faauampapedsor@rmr fdmabokeuuagomasngedysfumibatcm)( &DFs) may

contain the foll,ow ng i,n di_ent S esul f m citric
acid, croscarr ,' |a3§@9g§}0®aﬁ1n°@%§g%€9§ éﬁ&g @%QESS%EIEY%QL'@?M acryl ate,
e% hyl ;:el | ul os@?ptgaé wtnbr:tor mssammo@mdaxaawsnﬂetm bat; e:leanlggw&lsl{:ejml is
stearate, mannit.0o cr n VO r|n et hyl ene

L vaoh ©t umaguesth| ais8ior featiy afier Fstical sdlhons &Y i . ndtgatEhd Y
stearyl f umar gélectiveo EGMFOIPDESY intitsifor id hiRdit&teds Sh&PQfoﬁdiﬁ@nQHnéludém ving as
used herein to descri Pe FDDFs are de endent upon t he sol ubi l‘Bt?/FQOf t he

drug substlfncBremaiire labouryQysmenqehera, penign £, ic; BynesRigsia, fast 20

di spersi ng dopggger %M%Bsthfbt@ﬁelﬂ%ﬁfhé}ﬁ@ Wise, hhﬁaﬂbuﬁnémﬂce i's
sol ubl e a fast_di ssol vi ng dosage form can be prepared The conpounds of the

i nvention can(Rinzgetal) a@ﬂﬁ"ﬂﬁ»smp@'éﬁ"s&ik eRulEIogANY,  hypgrensiany chronic
| ntr acavenmnsabhit,citd haMTEHENS iteadd)chRorai} &by 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 asthma, allergic rhinitis, diseases and conditions
of the sye such as glaucoma, optic neuropathy, macular degeneration,
elevated intra-occular pressure, retinal or arterial occulsion and diseases
20 characterised by disorders of gut mofility, e.g. irritable bowsl syndrome
(18S).
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
faiture, psoriasis, skin necrosis, cancer, metastasis, baldness, nutcracker
30 oesophagus, anal fissure, haemarrhoids, hypoxic vasoconstriction as well
as the stabilisation of blood pressure during hasmodialysis.



25 intraperitoneally, intrathecally, intraventricularly, intraurethrally

I nt rastema“ﬂ*/ intracranially, intramuscularly or subcutaneously,, or they,
may be ad Gpanz g by i nfusion techni ques. For such parHIWBma«buso |
adm nistration they are best used in the formof a sterile aqueous sol ution
whi ch may contain ot her substances,ﬁgr exanpl e, enough salts or glucose 30
to nake the solution isotonic with” od. The aqueous sol utions should be -
suitably buffered (preferably to a pH of from3 to 9), if necessary. The 6:
WO 01/ 27112 PCT/ I BOO' 01430 -- 5G - preparation of suitable ;parenteral
formul ati ons under sterile conditions is_readily acconplished by standard

phar maceut i Rafticylatnprefereasl sonditiops ByeideMEDRIGFSR | 1 ed in the art. 5 For

oral and parenteral administration to hunman patients, the daily dosage
| evel of the conpounds of the invention or salts or solvates thereof wll

usual | y be TFhusathepinventimopravides a raethgd of Yeating, ptiigversingss metioas, f or
exanpl €, f ntion or
salts or sgﬁm [‘@g%ﬁ@ﬁ@ﬁ? ‘fer‘%vpc%?l gl'n ?rolrﬁl |03§ed g'ggn r?é&o%lw'gbt ive
conmpound f ca maatninal, Sncladinga Bumagh being)s wblcbreqmpnseatammnstwngaa;

appropri at e e tual dosage
which w || %Bg%gggﬁé%'g %‘%ﬂ%é% r arts/o\fl% éJun Ep’)f: ﬂge%eh@ ?‘E a\L/I\A Il vary
with the agammatirgheecofdsuck neatmeantof the particul ar patient. The above
dosages 15 are exenplary of the average case. There can, of course, be

i ndi vi dual instances where higher-or |ower dosage ranges are nerited and
such ar® \PhdrmacenticaLPgepardtionsi s i nvention. The skilled person will also
appreciate that, in the treatnent of certain conditions (including I\/ED and
FSD), conpounds of the invention may be taken as a single dose on an "as

20 requi r edihedesmpouridseof the invertitowill noffally bsl administeiedeordiodresy For mul ation
25 In general a tabl et| formul ation coul d t r{:)l cal ly, contai n hetween about
any parenteral route, in the form of B/ armaceutical preparahons
comprising the active ingredient, optionally in the form of a non-toxic
15 organic, or inorganic, acid, or base, addition salt, in a pharnmaceutically
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 with 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 fo:_'m of
tablets, capsules (including soft gel capsules), ovules, elixirs, solutions or



0.01 ng and 500nmg of a conpound according to the present invention (or a
salt thereof) whilst tablet fill weights may range from 50ng to 1000ng. An
exanpl e fornwbatRum for a 10ng tablet is illustrated: 30 pcvBedrgnt %v
Compound of Exanple 12 10.000* WO 01/27112 PCT/ BOON1430 57-- Lactose 64.125
Starch 21.375 Croscam ellose Sodi um 3.000 Magnesium Stearate 1.500 5 "
This quantity is typically adjusted inS4ecordance with drug activity. Such
tabl ets can be manufactured by standard processes, for exanple, direct
conpression or a wet or dry granul ati on process. The tabl et cores to may

be coated wi t BusHRREIBRs, WhRchO YRdyC @3htiIn Traeomgpeﬂrwo t Bgents|veédrt i on can
al so be adm nistered intranasall é or re?/ﬁl nhal ati on and, are conveni ently
rrene

del i vered in immEedigien, d#el%vedur;mﬁ fR)| 8ichy 3% Medifigds| dudlray
presentati on Lhdihéd-D'dSHus @Chein'ferﬁoa"ﬁp%éi%hs PYA® compiclind8 ofhRUI i ser wi th

the use of a suitable prope ﬁiant e. di chl or odi f1 uor onet hane,
tri chl or of | uoinyeRiionamay alsp bei Qﬂﬁ'ﬂﬂ@tﬁf%ﬁ Midointsasavarmosahinigeiens | J&eoal kane

such as 1,1 ‘% ].lf&?.p £ 12333-
hept af | uor opr opaﬁ(S ?A‘@%E/ﬁ ﬁgggﬁsa%rﬁéﬁ%asr&%gﬁ v?f(’)a‘ﬁ gigb%r%m t her

sui tabl e gas. of fast diesabdngdosages formssur i sed aerosol, the dosage unit may be
determ ned by providing a valve to deliver a rretered anount. The

pressurised container, punp, spray or nebuliser may contain a solution or
suspensi on of the Suchi vabletsnmayndontaing excipienty auch >asumeiciotrystallinaol and the

2 OPeL Lt ¢ ol i8ker HRPH e S DBbcHeRE Bhde ol £ 20

10 phosphate, glycine and starch (preferably corn, potato or tapioca starch),
disintegrants such as sodium starch glycollate, croscarmellose sodium and
certain complex silicates, and granufation binders such as
polyvinylpyrrolidone, hydroxypropyimethyl cellulose (HPMC),
hydroxypropylceliulose (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 compaunds 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



gelatin) for use in an inhaler or insufflator may be fornulated to contain
a powder mx of a conpound of the Invention and a suitable powler base
such as | aQ¥8'H2 starch. 30 Aerosol or dry powder f or neCEMBIGNEsES €

pr ef erably arranged so that each netered dose or "puff' contains from1l to
50 ng of '"a conpound of WO 01/27112 PCT/1BOQ 01430 -58- the invention for
delivery to the patient. The overalt éa'rly dose with an aerosol will be in
the range of from1 to 50 ng which may be adm nistered in a single dose
or, nore usually, in divided doses throughout the day. 5 The conpounds of

t he i nvent i cellulasg, methy! bellulasepsbddiomdarboxymbthylcstiulpse, ethyl celiloss,ser .

S0l ubi 11 ser celuBing Setiaed BofiHUERE ofR, 5R0hHEh burt abdipel Ao’ o7\ C01 o) °°
pL l()g)r/: gge ?mcryléte\étr??lyﬁml bydrogergited castby o, Imoalngubagga)qqiarafﬂﬂodl um
"t: rioleate, W% @‘gbﬁ ﬁ@?%?ly%mgﬂém%‘%@ﬂﬁgﬁ]@ g H@Rflﬁk@nt i on or

salts orsso+nem :ct:hﬁu @Qéolﬁﬂér BRd aniRturess thevedt, | Modified fraéawtana SUppOSI tory

or pessary, may ,be applied topically in the form a gel
v oger | BHkatle 16laade, dgbach ORMERY BORER ANSoP AuSomAGaRRmaE, The

conpounds  ofelédid S RoLRInG xRk _ORoBALY 2% midafying” exgR eSO be

dermal |y adm nj st ered ounds of the invention or sad}s or sol vates

t her eof - mayMaYRe Reesent PSWS\‘JE’P' ¢ Fosagh faray - ithin the @Al ABYAFY t he use of

a skin pat CBnt@@dsag%mﬁié%pbﬁtﬁ@'ﬁ!lﬂfé@&r&dn@’ the ocular, pulnonary or
rectal routes. 20 For ophthalm c use, the conpounds can be formul ated as

m croni 4&d suspensions in Isotonic, pH adj usted, sterile saline, or,
preferably, as solutions in isotonic, ad usted sterile saline,

optional ly in cicaRdidisRargng ar dissolying |f9@“§msa@=@'f§inﬁ‘?yal koni um’
gglt ?Li gfumZéorﬂhﬁ\qnefdlbngngrbhﬁhmpbﬁaﬁ@r Htdshitade potadBium, titiBNt such as
acid, croscarmellose sodium, crospavidone, diascorbic acid, ethyl acrylate,
ethyl cellulose, gelatin, hydroxypropyimethyl cellulose, magnesium
15 stearate, mannitol, methyl methacrylate, mint flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodium starch glycolate, sodium
stearyl fumarate, sorbitol, 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 also be administered
parenterally, for example, intracavernosally, intravenously, intra-arterially,

25 intraperitoneally, intrathecally, intraventricularly, intraurethrally
[intrasternally, intracranially, intramuscularly or subcutaneously, or they
may be administered by infusion techniques. For such pérenteral
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 buffered (preferably to a pH of from 3o 9), if necessary. The



For application topically to the skin, the conpounds of the invention or
salts or solvates thereof can be fornulated as a suitabl e ointnent
cont ai ni ng tWe @MY e conpound suspended or dissol ved i n,PéEraBosnasepl e, a 30
m xture with one or nore of the following: mneral oil, liquid petrolatum
white petrolatum propylene glycol, polyoxyethylene polyoxypropyl ene WO

01/ 27112 PCT/1B0Q 01430 --59- conpowndf—enul sifying wax and wat er
Alternatively,. they can be fornulated as a suitable |otion or cream
suspended or dissolved in, for exanple, a mxture of one or nore of the

fol I ow ng: m perpatatighlof SaREHb | ?entéfﬁnﬁﬁhﬁl&f@ﬁs?undérméﬁwtcbmﬂlﬂm gl ycol ,
|l iquid paraffin, polysorbate cet 5 est ers vvax .cet earty al cohol ,
2-oct yI dodecafeadily m“sa?‘éwoﬂta'm Rhamaceutical lgnoMBe i nventi on

may al so be ugaflo fé‘sl@ﬁémh'ﬁéé@” with a cycl odextrl n. Q/cl odextrins are
known to forminclusion and non- Inclusion conplexes with drug nol ecul es.

Formation of a drug cyclodextrln I o conplex may nodify the solubility,

di ssol utiog rate, al%@ﬂﬁrﬁétratﬁh%'hhmar\ piRRR! e @diya_drug

nol ecul e. -cy cIo tr|n co exes are ener useful for npst dosage
forms and ad osagedazai oﬁtheamwundesofdhe uanenmwéor golyates therednpl exat i on

with the dr ugw@rlﬁﬂgwé)ﬂs%tﬁ ES?BB‘"Q‘#)&" Tgalgd)rﬁﬁ”d'éa &géél lary additive, e.qg.

as a carrier solu beta and
gama- cycl odextrins are nost commonly used and sui tabl e exanples are

descri bed in WO A- 1 - 4 nerally,
I n humans, oral ad Igélr é"@ﬁ%g‘ggﬁéﬁ%ﬁf éﬁ'ﬁ%%%l %v‘egtel on is the
pr ef er r ed 10 ouineentivai argsalts @r solvates dnareof reay camtein fram Smigktn25mgrof VED,
avoi di ng the JI-kn acavyer nosal
(i.c.) admni P’ﬁt ﬁmﬂgﬁggéﬁﬂﬁ%ﬁ%%@g ﬁé&?@g"ﬁ?ﬂﬁ nné q'ﬁ7(éD\égor a
typi cal man |apﬁropdaté’.5 Thbcph?ﬁeianm ahy eveniavilhdeteiminethe) actuaddosalga
ci rcunst ances t he r t suf.f fro rder or
frominpair maY‘ft!'vh ﬁlw %B‘O @b&% 8'?13%'9@}'%8?' Pﬁ@ﬁﬂ?ﬁ%iﬂw& t?'ﬁe drug rray
age, weight and response of the particular patient. The above dosages
15 are exsmplary 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%wiw
Compound of Example 12 10.000*



be adm ni stered parenterally, sublingually or buccally. For veterinary use,
a conmpound of the invention, or a veterinarily acceptable salt thereof, or
a vet eri naWoOIN2HdZept abl e sol vate or pro-drug 30 ther e®CIIB®OASN Ni St er ed
as a suitably acceptable forrmulation in accordance with normal veterinary
practice and the veterinary surgeon will i E: W 01/27112 PCT/ B00109430
--60- determ ne the dosing regi men-aditl-route of administration which will
be nost appropriate for a particular aninmal. Thus, according to a further
aspect of the invention there is provided a s pharmaceutical fornulation

I ncl udi ng aLaesgeound of the invention in adgy.¥@8re with a pharmaceutically
or veteri naéi I()ébaccept abl e adjuvant, dil ue;:# ﬁ carrier. In addition to
the fact thag" npounds of the invention in 1345 cyclic 10 guanosine

3', 5" - nonophebamictiobd Sollimsli esterases (cGV3HRES) and in particular, are
potent and sel ective_inhibitors of CAGWw PDES, conpounds of the invention

may al so haMagnesiumSlearaleye that they may bel-Bfe efficacious than, be
| ess toxic than, have a broader range of activity than, be nore potent
than, produce fewer side effects than, be nore easily 15 absorbed than, or
t hey may haVEhiggHantity istypicalpradiviiedinagcerdansge withdrugactivilyer ;| conpounds
known in the prior art. The biological activities of the conpounds of the
present invention were determ ned bévt he foll ow ng test nmethods. 20

[

Phosphodi esPéghatabletrcan benmaputasturedibystandard peocasres Jatisxampehe present
i tory P ChiplesaR o e bl iy driualCrt roosdy, Tho blet i, phat 6
(cGWP) #hd gy be coatedvith appropriate ovefeeatdosphat e (cAMP) phosphodi est er ases
were determ ned by nmeasurenent of their
The compounds of the invention can aiso 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,
dichlorotetrafiuoroethane, a hydrofluoroalkkane such as 1,1,1,2-
tetrafiuoroethane (HFA 134A [trade mark}] or 1,1,1,2,3,3,3-
heptafiuoropropane (HFA 227EA [trade mark]), carbon dioxide or other
20 suitable gas. In the case of a pressurised aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The
pressurised container, pump, spray or nebuliser may contain a solution or
suspension of the active compound, e.g. using a mixture of ethanol and
the propellant as the solvent, which may additionally contain a lubricant,
25  e.g. sorbitan trioleate. Capsules and cartridges (made, for example, from
gelatin) for use in an inhaler or insufflator may be formulated to contain a
powder mix of a compound of the invention and a suitable powder base

such as lactose or starch.

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



| C5n val ues (the concentration of conmpound required for 50% I nhibition of
enzynme activity). 30 The required PDE enzynes were |Isolated froma variety
of “sources, WOM$RU# ng hunman corpus cavenosum hunman and reimsbdogoat el et s,
human WO 01/27112 PCT/ B00/ 01430 --61- cardiac ventricle, human skel et al
muscl e and bovine retina, essentially by the nethod of WJ. Thonpson and
M'M  Appl eman (Bi ochem, 1971, 00, '3§§)"T In particular,- the cGW-specific
PDE (PDE5) and the cGWP- inhibited cAMP PDE (PDE3) were obtained from human
corpus 5 cavenosumtissue, human platelets or rabbit platelets; the cGw-
stinul ated PREe (IRBBAIN wwehmmitnduefpahenhum ovenafl (daily aloee withuan  t he

cal ci un cal nodul i n ent rdi ac
ventricl e; r?@'%wf'@%'m ?’ﬁt?eh?DF? b}ﬂ%ﬁ@ﬁa@% w&e&%@cl e; and

t he photor ecﬁﬁh@indl@&us(d%ﬁﬁﬁbré usuAlp i dividedeiosesithroughBabihphiagh est er ases 7-11
were generated fromfull |ength human reconbi nant cl ones transfect ed into

SF9 cells. Assays were perfornmed either using a nodification of the "batch”

met hod of sW-J. ThoRgsedingdunds - of Bed Gieiition 1Mdy, aldd beS dtulated Uorng a i s
scintillation proxi m t% assay faor t‘ﬂe di rect detection of AMP/GVP using a

modi f i cat i on defiveng¥ig,g amerdegevﬂ dlipnsfonatamises deyires mé’i""ﬁ“'bduct code
TRKQT090/ 710Gne keloRigTRgsdiohiacasdicl e, RN bbbisdendgsgehyest | gat ed

by assaying a fixed amount of enzyme in the presence o |ng i nhi bitor
0

concentrati or‘réatﬁfnd eﬂlﬁnobulﬂb@ﬁ@!-e propyigne oglyegtyHown ’HOlQGUIQ‘ 1“'%
unl abel | ed tg, %d% mgg?g,/ fudftRarsotsh 85??%,[9 8;|yc°§<r The
é up 1 er

final assay voI u W th assay Tris-HC
pH 7. 4, Bomqﬂw.ﬁoﬁtﬁ&ﬂ?a@o@lﬁﬁ@@brum al bumin]. Reactions were
initiated with enzynme, incubated for 30-60 mn at 30C to give <30%
substrate turnover and terminated with 50 gi yttriumsilicate SPA beads 25
(contai ni ng 3 nM Altemativelys 3he compounds ahthe iavediop| orcsaligresalvates f or PDEs 9

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.
20
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 petrofatum,
white petrolatum, propylene glycol, polyoxyethylene polyoxypropylene



and 11). Plates were re-seal ed and shaken for 20 mn, after which the

beads were allowed to settle for 30 mn in the dark and then counted on a
TopCount pMRY2H2der (Packard, Meriden, CT) Radi oacti viRGI/mné/es3mer e '
converted to % activity of an uninhibited control (100%, plotted agai nst
30 I nhi bitot concentration and inhibitor 1C60 val ues obtained using the
"Fit Curve' Mcrosoft Excel extensréﬂ" Results fromthese tests show that -
the WO 01/27112 PCT/ 1B00/ 01430 -62- conpounds of the present invention are’
potent and sel ective inhibitors of cGvP-specific PDES. Preferred conpounds
of the preseompound;nemoisifyingc waxsandhosalent RBlitamatively, 3hey cap be2 24, 32,

Lt £ huton 85 p Gt 00Bfor fourh BB g sNRRBRLISE O
71, 73, 74, examplé/a mxtur8®f ohé, ora6oresaf, meqmlmnggm;nexalaqu smmltan116 118 -

t1 ﬁg Pé?ég enﬁﬁ'@séi%l?r %g}yéﬁﬁgrﬁ%c&%}éwﬂw pé@%%rganedg@hav g; :8/qu ror

val ues of | esterd wax) ceteanyl aldohbl, RasctyidotleBaiis], benzylaleohol and Watere of Exanpl es
48, 50, 51, 51 a, 59, 113, 114, 116, 118, 119, 121, 122 - 129, 131 - 136,
138, 140, 143. An additional group of conmpounds, such as those of Exanples
48, 50, 51, 51 a hé380m cundsbof the .invenfion ridy alSo bétusedin céfhbindtion80, 81, 82,

83, 89, 91, 15 122 -127, 129, 131, 132 133, 134,
138, 140  natihiaeycierenin. oEybiedexting. s Kiou O ionT B uFiRG BRSNS 1y e
Especial |y Wcﬁisbhrdb@hdl&(e%lvﬁﬂﬁdﬁ erolEsUlEy] Forhakdn dsraa/amgrc tlotextinl ue of |ess
t han about 10, nore refera ﬁ'%ﬁ'b' bout 5 .nM the PDE5 zo enzyne -

in conbilfat PHRPIRK M F&ﬂ‘f!t sgl an date, \h'qa)’aﬁﬁﬂ'"qﬁé 5 enzyne
versus the EibfiityepropeRy d?tw@iugnnaﬂeoaretlbrﬁg odditein \oaﬁn pxeswed in vitro
by determ ning the capaC|t of npound t he |nven I on_ to enhance
sodi um ni t r 8pRerally wsafulfor, dosage forms and admlmstratlon routes. As an
alternative to direct complexation with the drug the cyclodextrin may be
used as an auxiliary addifive, 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-94/02618 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.) adminisiration. 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 drﬂg 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 formulation in
accordance with normal veterinary practice and the veterinary surgeon will



rel axati on of pre-contracted rabbit corpus cavenosumtissue strips, as
described by S.A Ballard pt al. (Brit. J. Pharmacol., 1996, 118 (suppl.),
abstract 153WPoI/B012 n vivo activity WO 01/27112 PCT/ | BOO ¥irh86v/01430- 63-
Conpounds were screened in anaesthetised dogs to deternine their capacity,
after i.v. admnistration, to enhance the pressure rises in the corpora
cavernosa of the peni s |nduced by i nt6Bcavernosal injection of sodium
nitroprussi de, using a nmethod based on that described by Trigo- 5 Rocha et
A.1. (Neurourol. and Urodyn., 1994, 13, 71). Safety Profile Conpounds of
the inventi orjetarhinke tHecdbsing aégumemanUQroute/ohadnmiwatnommmh will b&i mal s such
as nouse and do obser vi n for yntoward. effects. 10 Exanpl es and

Pr epar at i ons m%aﬂpmpﬂe?ufe 'ﬁ@ag nds of thé invention and of the

i ntermedi ates for use therel n are i I | ustrated by the foll ow ng Exanpl es

and Preparations. 15 1H nuc]e etic resonance (NVR tra were
recorded usi NGUSi aprarding te/2y fug emﬂ?%t%éh%f Q"WF'QFP é(?é(%g
spect r onetser @%Wﬁcé&”foﬁhblaﬁ@@ﬁﬁénﬁﬁgg% t upw tdf theeinveations &

s

structures. Characteristic chem ca iven in
part s- per - ni |admixtuego Withi %IRhafmé@ﬁtl*@@'b’aﬁét"ﬁiﬁ'@ﬂ“&n@cﬂgtaﬂﬁ Adiuy@yent i onal

abbr evi at | on ation of major peaks: e.g. s, singlet; d, doublet;
t, triplet; %{ﬂﬁ%’r{i} d?%é{rﬁ?m nmuitiplet; br, broad. Mass spectra (rﬂ z) wer e
recorded using a Fisons Instrunents Trio mass spectroneter in the

ther mospray il gidnOf w'ga&@gg oBinp 8360 of thé Snlertibh Qﬁﬁibii‘acélcl?@t or in
el ectrospray 1 onisation 03| I ve an tiveé | onisation
node. 10  guanosine 3',5-monophosphate phosphodiesterases (CGMP P Es) 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 8,5-monophosphate (cGMP) and cyclic adenosine 3',6'-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



As used her

ein, the term"colum chronat ography” refers to normnal

chromat ography using silica gel (0.04-0.06 nm. 30 Room tenperat

i ncl udes 2WOM2P4E WO 01/ 27112 PCT/ | BOO 01430 64- -

ure

Sy rROTABIMA 143D

I nternedi ates Preparation 1 2-isoButoxvnicotinic acid s Sodi um net al

0.127 nol)
warm ng (80
(10 g, 0.06
m xture res

hydrochl ori
organi cs wa
concentrate
chromat ogr a
yel | ow sol i

(TSP) 196. 2
conmpound wa
d6-DMSO) : 8

was added in snal | armuntsﬁto | sobutanol (100 nmL) -
C) was needed to faC|I|taté

sone

phase

(3 g,

4 mol) was added and the solution refluxed for 1 h. A thick
ulted and a further 100 nlL isobutanol was added and the m xture
refluxed forcagliae vemaclen huroan: skeletal aysele andpovine feling.rrssentially byn

Ehiﬁ*e““%%”(?{%?"“ﬁﬁj’ﬁ‘ﬁ'ﬁwmﬁﬂeﬁg A, e%ﬁﬁ

@11p ginv padicWannthes cGMP-spagifict POE |( EBy andame

el A o0g @by it g )
oMbl B 09062 o b BH BN SRS Sl ' .

2H) ,

the (balbillm/baln‘md).ilm {CaCAM)-dépéndedt POE (PDEH) from! hataht ,

and t he

S™) and

as a

“di ssol ution. 2- Chloronicotinic acid

(m 1H),
4.40 (d, s2Hxcavernoduim( tissue]l hmars. platejads!, dr kdbbits plmeletsd the EEMR-RVS

7.

O oBut el Vanttcl) the. AU ShedicEDE. IROEP oA bilfad getefalyg o) |

trifluoroac

10

15

20

25

30

ehustlierciadd ( 1HE) pHotdreseptor PDE (PDE6) from bovine retina.
Phosphodiesterases 7-11 were generated from full length human
recombinant clones transfected into SF9 cells.

Assays were performed either using a modification of the “batch”
method of W.J. Thompson et al. (Biochem., 1979, 18, 5228) or using a
scintillation proximity assay for the direct detection of AMP/GMP using a
modification of the protoco! 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
3:1 ratio unlabelied to [*H}-labeled at a conc ~1/3 Ky} such that ICs, = K;.
The final assay volume was made up to 100ul 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 turnover and terminated with 50 pl yttrium silicate SPA beads
(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 allowed 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
inhibitor concentration and inhibitor 1Cs values obtained using the ‘Fit
Curve’ Microsoft Excel extension. Results from these tests show that the

00



trifluoroacetic anhydride (25 nL) were added to 2-isobutoxynicotinic acid
(10.55 g, 0.054 nol). The m xture was refluxed for 2.5 h, cooled and the 30
sol vents evadlo0Htdtt The residue was extracted from wat errovimsivmidoy|
acetate and the organics washed with water (twice) and brine (twice), dried
WO 01/27112 PCT/1B00/ 01430 -- 65 - (MgSOH4) and concentrated. The red

resi due was redi ssolved.in ethyl aceb2ate washed with sodiumthiosuffate

solution (twice), water (twice), brine (twice), redried (l\/gSO4) and
concentrated to give the desired product as a yellow solid. s '"H NVR (300

Mz, CDCl 3) cﬁmpoibn&éo{the preBent fihv'éﬁtlérﬁhrelpdtbnt ghdiSeléctive Zifiibitor8ob0 (s, | H),
8. 70 (s, 322.3 (M) . Preparation 4 10

(TSP
2- n- But oxy 5° ORPRGIHG ﬁbg Sacid The title conpound was prepared by the
met hod of Preparatlon 3'H NI\/R (300 VHz, CDCI 3) 8 = 1 00 (t 3H), 1.50 (m

2H),185(m 4.60 (t, 8.50 (s Hy, 10.50 (br
s, 1H). reﬁpsrasl comuodq mms present W@waﬂasqu@sahﬁmﬁ EW% 3-n-p
ropvl - D>'r%20'1625 e‘éréwxsé ?4%&%5#%?%@6& tbalsﬂﬁidawa&@?h@ ”L 0.2
mol ) in 2 pentanone opw se to a solution of
sodi um (4. 83 CngOQlIdS)OfZEXwDP?PSﬁa 16t P\Z,n& 20@9, #E) 48a 5% H08e Bt i on stirred
at 60C for 5 l-gd n t u utralised
usi ng aceti csllia é%%%ﬁ é n’rrdﬁf\?)9 9§ %@&espbhg%@i% ? 0.6 M., 0.2
mol ) then addédd, 118,008 s&ammssmaawaa sﬁshaw i@mrvawefsmftlesa 4 h at

was part 1t olish” ABU.FON G R BRER SR, ARG BRI ofdtp 6P oS! ue
10 compounds having ICs, values of less than about 10nM for the PDES
enzyme, are those of Examples 48, 50, 51, 51a, §9, 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 ICx values of less than
about 5nM for the PDES enzyme.

Especially preferred herein are compounds which have an ICsp 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 PDE6 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



(200 nL), and the phases separated. The aqueous | ayer was extracted wth
di chl orome&vr}gn &3 x 100 m.), the conbined organic solutions were dried
(MgSH) an Q’Zfﬁ fated under reduced pressure. The crudePCYiBodleId3n was
purified by colum chromatography on silica gel, using ethyl 30

acet at e: hexane (25:75) as eluant to %ive et hyl 1-nethyl-3-n-propyl -
pyrazol e-5-carboxylate (6.1 g) and.T d-Title conpound (22.1 g, 56%.
W01/ 271112 PCT/1BOQ 01430 -- 66 - "H NWR (300 MHz, CDCI3): S = 1.00 (t,

3H), 1.40 (t, 3H), 1.70 (m 2H), 2.60 (t, 2H), 3.87 (s, 3H), 4.40 (q, 2H)),
6.60 (s,1 H). Pr%papaumdﬁwu@re seraanedyin- anaesthelised -degsatoo detesmingr boxyl i ¢

acid A m xt | 0 ' 1D 0.11 nol) in
aqueous sod%%%fg%@iagg%\&%%g’& ?ﬁ_gﬂr%aﬁléﬁﬁé @ﬁrsrgll")s?r%/gg' tehgt ed und)er
reflux for 2otpordicaveroosa®f thetpenis induceti bytistiacavernosat ijeqt®o ofL) and
acidified ugj c ed.. r M |.d o resultin
preci pitat e%@gmf ﬂﬂﬁé&ééﬂéhgmgg%elg@mgagt}%gaﬁ?etrﬁ?? Fg&ipggpr‘g'uta&rﬂ 3 g, °
94% as a p#ozhz et dloiNasbuml. aAdidirotyro 1994, 83, 2f). t hi s solid, was
recrystallised fromwater/ethanol. mp. 120-122C 111 NWR (300 MHz,
dg-DVMSO): S = 0.95 (t, 3H), 1.59 (m 2H), 2.60 (t, 2H), 15 3.78 (s, 3H),
6.48 (s, 1 SafetyProffle (s, 1 H . Preparation 7

2- Met hyl - 4-pj tro-3-n-propyl - pyrazol e-5-carhoxylic, acid Furing sul furic acid
(175 m) wkommnuae af baineibn Heduse et At Rabnv 5ot nor PPEs Bl (14”8 n)
whi | st nai niaginfal® Sudh ds molise BAd dbgrabsening for anyp(towarddeffadtsst ure was then
warnmed to 40C and the solid pyrazole carboxylic acid of Preparation 6

(16. 33 g“) 97 mmol ) added slowy nmaintaining the tenperature < 60C. The
m xture was Exabriplésand PPésarationé4 h, cooled then poured into ice and

stirred vigorously. The aqueous was extracted wth
The synthesis of the compounds of the invention and of the intermediates
for use therein are illustrated by the foliowing 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 () are given in parts-per-million downfield from tetramethylsilane
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.



25 di chl oronmethane (2 x 100 nL), dried (MySO4) and concentrated to give a
solid. The yield of the title conpound was 19.0 g. The solid was

recrystal | i sSW@MEYE met hanol /water. 'H NVR (300 MHz, d5- Dh&@Bno/@4se 0. 95 (t,
3H), 1.60 (m 2H), 2.96 (t, 2H), 3.88 (s, 3H), 13.75 (s, 1 H). 30
Preparation 8 WO 01/27112 PCT/1B00101430 -- 67 -

2- Met hyl - 4-ni tro-3-n-DroDyl - Dvrazol e-564ar boxamide A mixture of the title
conpound of Preparation 7 (18.6 g, 87.3 mmol) in thionyl chloride (75 nL),
was heated under refl ux for 2 h. The cooled reaction mxture was
concentrat ed Synthesisefintenhadiatesure and the 5 residue poured into an

I ce/ anmoni um hydrOX| de mixture. This was extracted with dichl oronet hane (4
X 100 nmL) and the conbined organic extracts dried (MySO4) and evapor at ed
under reducedPpepesationel The - crude product was purified by colum

chr omat ographé .o% sti lica .&el x !usi ng dichi oronet hane: nethanol : 0. 88 ammoni a
(95:5:1) as eFe Uy NICON e iotitle conpound (6.8 g, 37% as a
solid. 'H KVRSedheh Mdral (gycbam rfiolFwas @dddd in s arhourts 16 Bobdighol 3. 00 (t,

2H) 3.97 (s, Preparation 9 15

4- Ami no- 2- net IQW%I_%’LH P a’m%l %’—‘f!a%é??ﬁﬁgatﬁ’l fagiitate fissolutionst 2+ he titl e

conpound of PO‘hlb?élﬁéanb &eid (10lg, Mool wmhhe@aﬁld tﬁé Sditition refilpig de
di hydrate (32, 145 mmli) in industrial nethylated splrlts (Irvs) (100

m) was heat eV uﬁcﬁ‘erArtBPkdﬂxM? resylted grg %M’@d WPX't“br'éoM%nO MAScent r at ed
under reducedaaawaua%é QnisitiRs PR by 3hA! Friiet ﬁ;w&btwss caaegaaﬂaf led to pH

9 usi ng aqueous N sodi um hydr oxi de solution, and extracte

di chl or onef haHBe'EC:?eQ with@2Nrhydroghieric-agithi Fbel pmdgahwes extractettinto elbyle dri ed
(MySO4) and eyeaatetiring dffinidsSrkshd with &idt Hydf&Hioric acid (pH 3), dried

(MgSO,) 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, CDCla): 3 = 1.05 (d, 6H), 2.20 (m, 1H), 4.40 (d, 2H),
7.10 (dd, 1H), 8.30 (dd, 1H), 8.45 (dd, 1H).
LRMS (TSF)196.2 (MH™).

Preparation 2
20 2-n-Butoxynicotinic acid
-The titte compound was prepared by the method of Preparation 1.
'H NMR (400 MHz, dz-DMSO): § = 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-lodosuccinamide (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



the crude product recrystallised fromethyl acetate/nethanol to afford the
title conpound ;4. 86 g, 92% . 2s mp.170-174C 'H NWVR (300 MHz, ds-DWVSO): 6,
= 0.90 (t,VOW2M247 (m 2H), 2.50 (t, 2H), 3.68 (s, 3WCTIBOMB4Ps, 2H),
6.92 (s, 1 H, 7.04 (s, 1 H. Preparation 10a 30
3-Ethvl-1-(2-methoxvethyl)-4-nitro- gﬁgazol e-5-carboxam de and WO 01/27112
PCT/ MD/ 01430 -- 68 - Preparation 106Y ™ s
3- Et hyl - 2- (2- met hoxvet hvl )-4-nitro-ovrazol e-5 -carboxam de. A m xture of
3-ethyl-4-nitro-1 H pyrazol e-5-carboxam de (prepared as in WO 98/ 49166)
(1.7 g, 8.8(MBEOy) andinopeeniraled. nEhenyed sesidye wasgredigsolvedgngethinp| ) and
cesiumcarb Wi i ' ' : was

AB8iafe WasHed with SolURY thidduttiid SbRen RiviEE]: Water fwidd})

stirred at room tenperature e reacti xture' wa

concent r at e®rinedéwicek diedded (MgSn) canth soneentrated do cgivesthpadesiteidoned

bet ween eth ) and brine (100 nL). The phases were

separ at ed, g’?%ﬁ@ﬁéé% Sg#?:m ayer was dried io (Na2Sta), and evaporat ed
under reducéHd NMBS(300 MHZIGDCI)i8e= pt.08! {dt,t 6H)n220p(n, i 1H)e d.40y(dc aHym

chr omat ogr a on, s ld g usi ng ethyl acetate:nethanol (97:3) as
eluant to a%f%é' éﬁtﬂ’ﬁ(sr ﬂ(’b met hoxyet hyl )-4- nitro-pyrazol e-5-car boxam de
(831 ng, 39f}ﬁqms§1’${hﬁ3ﬁ_§3qm, dg-DMSO): 1.20 (t, 3H), 2.80 (q, 2H), 3.20
(s, 3H, 3.65 15 (t, 2H), 4.20 (t, 2H), 8.10 (br s, 1 H), 8.40 (br s,1 H).
LRVS (TSP) 243.6 (MH). and - '

3- et hyl - 2- ( Pregdr gt hyl ) -4-nitro-pyrazol e-5-carboxam de (793 ng, 37%.

"H NMR (300 Mz, 3): 8 = 1.18 (t. 3H . 2.98 (q, 2H . 3.22 (s 3H).
(lo 2-n-Buto: -5-i0()10nicotinic acid ( H) (q, 2H) ( H)

The title compound was prepared by the method of Preparation 3
"H NMR (300 MHz, CDCla): § = 1.00 (t, 3H), 1.50 (m, 2H), 1.85 (m, 2H),
4.60 (t, 2H), 8.50 (s, 1H), 8.70 (s, 1H), 10.50 (br s, 1H).
LRMS (TSP): 322.0 (MH").
15
Preparation 5
Ethyl 2-methyl-3-n-propyi-pyrazole-5-carboxylate
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 stirred at 60°C for
5 h, then cooled in an ice-bath. The solution was neutralised using acetic
acid (11.6 mL, 0.2 mol) and N-methyl hydrazine (10.6 mL,
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 (MgSO,) and evaporated under reduced pressure. The crude
product was burified by column chromatography on silica gel, using ethyl
30 acetatechexane (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%).



20 3.70 (t, 2H), 4.28 (t, 2H), 7.65 (s, 1H), 7.94 (s,1 H. LRMS: mz 243
(MH)+ Preparation 11 4-Am no

3- et hyl - 2- ( Wa81/23Ry et hyl ) - pyr azol e- 5- car boxani de 25 10% RalBenditeam on
carbon (100 ng) was added to a stirred slurry of

3- et hyl - 2- (2- met hoxyet hyl ) - 4- ni t r o- pyr azol e- 5- car boxanmi de (5 g, 20.77

mmol ) in ethanol (100 nL) and the m xt@be stirred in a pressure vessel
under a hydrogen atnosphere (344.7 kPa (50 psi)) at roomtenperature for 6
h. The m xture was filtered and concentrated. Aecrystallisation from 30 hot

ethyl acet at e 'goNMR (QBOFMEﬂLCDCﬁﬁ 3\Bi 1.80qt,\8H)A1 40(@® . 3H)0)1.70T(me, 2H) her WO

01/ 27112 PCT/ | BOO 01430 éﬁ% vm goﬁ'ﬂtrat ed to give a further
1.5 g of prodifef0@s2H) aﬁgy(s.%\d Q.3 Mz, de-DMBO): 8 = 1.00 (t,
3H), 2.50 (q, 2H), 3.20 (s, 3H, 3.60 (t, 2H) 4.05 (t, 2H), 4.40 (s, 2H),
6.90 (br s, 1 H, 7.00 (br s, 1 H. s LRV5 425.0 (2MH+ Preparation 12

4- Ami no- 3- et h\RLQDa_@BMBt hoxyet hyD pyrazol e- 5- car boxani de Obtai ned fromthe
title conp(% Q 'r io simlar procedure to

i

t hat descr ] puri fied by colum
chr omat ogr aphyA umikiuge df tel tﬂamemnamd néﬁmmﬂom@ (8)-52¢ @ilihanel) in1H NVR

300 MHz, CDCl 6 3 3.60

o0y, 362 (1, Spods Seduithidpydbispiyfon’isd i, )y &3 Hhol dyas Hlatea } 00 (<

r 3- (Ami nocar bamde) {emuatﬂxyi& - Tiae neolad midute,was diluted with water (80 mLp-

but 5-iod d 9 ded t

butoxv-5-1 odoni otk A5 Yorbertel HRrdchiche 4da O2B™ML) AP fgded to a
10  resulting precipitate was filtered and dried to give the title compound (17.3

0, 94%) as a pale yellow solid.

A portion (1 g) of this solid, was recrystallised from water/ethanol.

m.p. 120-122°C

'H NMR (300 MHz, dg-DMSO): 5= 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-carboxytic acid
Fuming sulfuric acid (17.5 mL) was added dropwise o ice-cooled fuming
20  nitric acid (14.8 mL) whilst maintaining the internal temperature < 30°C.
The mixiure 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 (MgSO,) and concentrated to give a
solid. The yield of the title compound was 19.0 g. The sofid was
recrystallised from methanol/water.
'H NMR (300 MHz, ds-DMSO): 5= 0.95 (t, 3H), 1.60 (m, 2H), 2.96 (t, 2H),
3.88 {s, 3H), 13.75 (s, 1H).
30
Preparation 8



20 conpound from Preparation 4 (1.28 g, 3.98 mml) in dichl oronet hane (20
m) and 3 drops N, M dinethylformam de added. -After 2.5 h the solvent was.
evapor at edwé)dglzf’ﬂé resi due azeotroped 3 tines wth di chirgTaBewdissee. The -
resi due was resuspended in dichloronmethane (4 nL) and added to a stirred
m xture of the title conpound of Pre?ﬁaratlon 11 (0.76 g, 3.58 mmol ) 25 and
triethylamne (0.8 g, 7.97 mol) in /ehl or onet hane (10 mL). After 1 h the
sol vent was evaporated and the residue partitioned between ethyl acetate
and water. The organic ohase was searat ed and vvashed with 2N HCl (twce),
sodi um bi car. ginr B pXamidehef ore being dried (MSH)
and concentra T iltered to
gi ve 820 ngy o?’ﬂ%ﬂrreegﬁtrh?(’jugjgé@ a &éﬂt%wggﬁ@nﬁkﬁ ﬁ#?grsg "F‘Q'o’i was
concent r at echiangl ghloride (t6 mL),f was iheateidunmder neflwa farg dphheranied> 7112

PCT/ 1800/ 01430 | ut h, 80% | - h t
further 605 rﬁﬁmﬂ" "Bﬁﬂgﬂjeé'iljas‘l %quvégka{eigéfnﬁ/égxe ac %}esgu[ee%i 9gﬁt ° gl Ve
(1t 202|(_|§ stl)zrgslaué zdured iifhboanllcaﬂn(mm&ﬁ) hy@roRide( quxt?rld) 'B'gé%g%z(ssb 3H) 13. 80
r s,

H .- 8.40 (sem%cﬁﬁvb%*g&h&m*impﬁe @59'5‘295['53 é"f’rii?f '?!{%é‘{?%m 516. 2 ( MH{
i\"_V\g ((3%\/ 271 lgktraets/ o}irﬁi&i (M380Y) and e?/hporat%rdenndat teducéd pressuge 'I(;Ihe ,

r m nocar bonyl ) - 1- e vraz i odo- 2-
i sobut oxvni cf(S't"P &R Et‘ﬁ%pf'ﬁf dﬁ“ﬁ?ﬁ%ﬂﬁﬁ' B&P@oeﬁl??l% YN8 et hod of

Er 286‘{ ati gn dichloromethdWeRneiRahdlbies aﬁﬁiﬁbﬁh (98511 éhs?&uélfgi_tbo%f?r% ghé(f’g (gH) 6H) ,
m S , . y y
5.20 (brl, f@eﬁpmpsuéé(@&%?ﬁ%?sﬂ)sgh% 40 (s 1 H, 880 (s, 1H, 10.20 (s,

1H. 'H NMR (300 MHz, CDCly): § = 1.07 (t, 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-methvi-3-n-propyl-pyrazole-5-carboxamide
A mixture of the title compound of Preparation 8 (6.17 g, 29.0 mmol) and
tin(ll) chloride dihydrate (32.8 g, 145 mmol) in industrial methylated spirits
(IMS) (100 mL) was heated under reflux for 2 h. The cooled mixture was
concentrated under reduced pressure to approximately half its volume,
20 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 (MgSQ,) 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
'H NMR (300 MHz, d-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



LRVS (TSP): 486.1 (MH ). o Preparation 15

NL15- (Am nocar bonyl ) - 3- et hyl - 1- ( 2- nmet hoxyet hyl ) -1 FvarazoI 4-vl | -2-

but oxv- 5- i od¥RiEBHIZnan de 1-(3- Di net hyl am nopropyl ) - 3- et hpdwBamdadi i mi de

hydrochl oride (434 ng, 2.26 mmmol) was added to a stirred solution of

5-i0do- 2- butoxynicotinic acid is (615 ng, 1.92 mmol),

4-am no- 3-et hyl -1 -(2-net hoxyet hyl ) - pyT§§UIe 5 carboxam de (370 ng, 1.74

nmol ), 1-hydroxybenzotriazole hydrate (346 ny, 2.26 nmol) and

dllsopropylethylanlne (0.9 nm., 5.22 nmmol) in tetrahydrofuran (12 nL) at

room t enper at Praparaiber 10b nltrogen at nosphere. After 20 h the sol vent was
0

evaporated an he Diodust 9%
solution wt hgt' U-die) fL’a Fanics were -dried

(MySO4) and canmixtumaded- dtluyl-gl-nmo-1 al-pfwamlezwcad:oxé’mmesmrephmdsas i turated

L G50PGRS el g o o, RSt s o5t i 20
&ZSI_%O (2560 60, Swmm%lg%d(o%smﬁ'l‘&arb&a‘i@(é bg @'ﬂ)mmﬁl)%d(tﬁethﬁid)’maﬁm@ (q,60 (ZH)

. r s ) S
1H). LRMVB (TS@H(; mi) avap é"ﬂﬁ)’l at rwreﬁamaﬂaaﬂé for %Q)h “The reaction mixtufe

N 13- ( A nocayegbhierdiatid Vded rddyesd piddkart atdling rét e Wad phiride-ot | nar de
WO 01127112 PCT/ 1B00/ 01430 -- ti tI e conpound was made by the nethaod

of Preparati oRel¥®eflsi ngothyk st aﬁ"@?% mat 8@Pal , Mbdni nodnd et hylprire
H pyrazol e- 5- @ﬁdams?pﬂs pﬁwawa&&dseﬁa 8, ama Eﬁ%’ ﬁr]a&ﬁé):ayer'walﬁl\@ﬁddfloo Mz,

d6-DMBO) : S = 1.75 (m 2H),
2.70 (q, ap), (MasF®. ,tandzegapoeate@ uoger se usrm; pre@sa@ (Ehe grude pgaduc. 20 (s, 1

H . 8.55 (s, W phiffied byS cdiufn chidHRatbgrabhy 6P sifikal YBY,) 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, ds-DMSO): 1.20 (t, 3H), 2.80 (g, 2H), 8.20 (s, 3H), 3.65
15 (t, 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, CDCls): 5 = 1.18 (1, 3H), 2.98 (q, 2H), 3.22 (s, 3H),
20 3.70 (t, 2H), 4.28 (1, 2H), 7.65 (s, 1H), 7.94 (s, 1H).

LRAMS : m/z 243 (MH)*

Preparation 11
4-Amino-3-ethyl-2-(2-methoxysthyl)-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 (6 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



Preparation 17 i o N-{3-(Am nocarbonyl)-1-i2-di nethyl am no) et hyl | -5-ethyl -
L+M azol - 4-yff-2- butoxy-5-iodon icotinam de Cesium carbonate (1.17 g, 3. 59
mol ) was ¥@M@HH a stirred solution of the title conREmTaMfo143M
Preparation 16 (800 ng, 1.79 mml) and N, 11F di net hyl am noet hyl chl ori de
hydrochl oride (309 ng, 2.15 mmol) in NN 1s dinethyl formam de (10 ni) under
a nitrogen atnosphere. The mixture "“WaS heated at 80C for 24 h. The nmixturé
was cool ed and extracted .from water with ethyl acetate. The organics were
dried (MySO4) and concentrated to give a brown oil. Purification by flash
col urm - chr JiANObgvas) Ronqegtratadeta giveueifurther 3@ goobPmdust 88cadra¥ine to 90%
20 dichloro e/ MeOH) gave the product as a pale brown oil (522 ng). 'H
NMR (400 M—Iz 3): S=0.95 (t, 3H), 1.20 (t, 3H'," 1.40 (m 2H), 1.90
(m 2H), 2.3 NMR (@60, MEz-DMSQYH = ROBH, BH), 250 (q, 205206 23H). 4.60 (1,

2H) , 5.30(b 6 5 (s, 1 H),

10. 35 (s, 1:5'??.(*' Jz"é'ﬁ.ﬂé‘%%?:“’é‘?@%ﬁf (}’?g* ﬁ%g@f 8172 to 17¢ The
f ol | owi ngs conRMSYES.0geM)Hhde by the nethod of Preparation 17 H WO
01/27112 PCT/1BOO 01430 --73- fromthe conpounds of Preparation 16 and the
appropriate. alkylating agent. Preparation R. LRMS HNW (Md) 17a 571
(400 MHz, Cm‘gghratﬁnﬂzo 95 (t, 3H), 1.20 (t, 3H), 1.45 (m 2H), 1.90 (m
ZH) 2. 50 -1(-2-m§t|ﬁl)o’ e2tl‘\£?(2 gzoe- I_n?arb ar de(m 4H. 4.40. (t,

H)
Obtained from the title compound- of Preparation 10a (95%), using a
10 similar procedure to that described in Preparation 11, and was purified by

column chromatography using dichloromethane:methanol (95:5) as eluant.
'H NMR (300 MHz, CDClg): 8 = 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

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.
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 (MgSQ,) and concentrated. The product was triturated with ether

30 and filtered fo give 820 mg of pure product as a white solid. The mother
liquor was concentrated and purified by flash column chromatography



4.60 (t, 2H), 5.25 (br s, 1H),'6.60 (br s, 1 H), 845 (s, 1 H, 875 (s, 1
H. 10.40 (s, 1 H. 17b 641 (400 Miz, CDCI3): 8 = 1.00 (t, 3H), 1.20 (t,
3H), 1.40 (fWOaWpTI12l. 45 (s, 9H), 1.90 (m 4H), 2.15 (m mhymodnsd (m
4H), 4.25 (m 3H), 4.55 (t, 2H), 5.30 (s, 1 H, 6.60 (s, 1 H, 8.40 (s, 1
H, 875 (s, 1 H, 10.40 (s, 1 H. 17c $ 613.0 (400 MHz, CDC 3): 8 = 0.90
(t, 3H), 1.10 (t, 3H), 1.40 (m 2H) ,—-7045 (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, 1 H, 840 (s, 1 H, 865 (s, 1 H, 10.30 (s, 1 H. 1'=
N- (2- chl or oet liglutioromitho80% eathyl cucetaié orhekanel 2o Uil acfinthet Bpbahgg S agent

2 = tart-butyl 4.](nmethyl sul fonyl)oxy]-1-piperidinecarboxylate (W

93/ 19059) vvasf as al kyl ati ng agent WD 01/27112 PCT/ I BOO 01430 -74 3 =
tert butyl-3-"THNMR (2 Heli - 30X V. e mi S ed as

al kyl ati ng agent Pr (La;%g?gwdnoqg%%r?glsgté@)’e?hos-’& éﬁg%sxeﬁ’i %H);ci d A

sol ution of pdi¥8siEn, @) 285 (ax2dp 3. 38(s 34l), BBAG, @bl),)4.25 (L2 480 (Bt hanol

300 nL I than S [ [ d (30 g,
019 mol) tn Sthanal GBI PR b M Slo B RTEBBE I OB e Vos o
at 1700C for 2H)h. On cooling, the reaction mxture was concentr at ed

LRMS (TSP): 516.2 (MH").




10 under reduced pressure, the residue dissolved in water (200 niL) and
acidified to pH 3 with aqueous hydrochloric acid. The aqueous solution was
extract ed W@ pt27d12chl or onet hane (4 x 200 nl), the organi BCHMYBE30 conbi ned,
dried (Na2SO4) and concentrated under reduced pressure to afford the t|tIe
conpound (27.4 g, 41 % as a white sohid. 15 "H NWR (300 MHz,.CDC13): S - ,
1.53 (t, 3H), 4.69 (g, 2H), 7.13 (m~tH, 8.37 (d,1 H), 8.48 (d, 1 H. W
01/27112 PCT/ MD0101430 --75-- Preparation 19 Pyridi ne-2-ethoxv- 3-carboxylic
acid ethyl ester A suspension of the title conpound of Preparatlon 18 (16.4
g, 98 ml)ﬁ@lﬂ‘.@ﬂaﬁum carbonate (32 g, 98 mmol) in-

) | 3 69rrperature for 2 h.

N, N- di net hyl Bih&Gar
Et hyl |od|d S on stirred for a
further 24 hsobuﬂi;xgmcmld mxture was concentrat ed under reduced pressure

dth t | ut 100
m) and eoHiyitigBBielind 1ES n%%éa“ﬁwﬁﬁﬁﬁé’ﬁgeﬁ#@sﬁ&%?@a§5§n3°t he aqusous
i o phasesext‘HmMnd% tMHEtODICIQCm--a@QO éﬁ 3H)16(bm(d), eH)he.600(®) 219 or gani c,
solutions were washed with brin and evapor at ed under

reduced pr e @i a0 @& 2k 3@‘-1 (%356%%@ %"!)85(?09(”@4%" £46Q pal e

ellow oil. @@gg m 6 4. 36, 2 4.48
%/q, 2H) , ébﬁ w é@@?s Mﬁ) S?jH) ?05)03‘341]"9( d, H) 1 H. Preégr at :_?)n 20
Pyri di ne- 2- éﬂ%&ﬂ' )‘-lﬁﬁﬁd (M"ﬂ-r boxyl ic acid et hyI ester Anmoniumnitrate

(5.36 g, 66 mol) was added portionwi se to an ice- 20 cool ed sol ution of
the title conmpound of Preparation 19 (4.66 g, 22.3 mmol) in
trifluormwacgreparatiorytl®i de (50 i) and the reaction stirred for 18 h at
room tenper i W ey

butoxy-5-iodonicotinamide

1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (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-methoxyethyi)-pyrazole-5-
carboxamide (370 mg, 1.74 mmol), 1-hydroxybenzotriazole hydrate (346
mg, 2.26 mmol) and diisopropylethylamine (0.9 mL, 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 extracted from 10% sodium bicarbonate solution with dichloromethane
(3 x 100 mL). The organics were dried (MgSO,) 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, CDCl3): § = 1.00 (t, 3H), 1.20 (t, 3H), 1.45 (m, 2H),
25 1.85 (m, 2H), 2.60 (q, 2H), 3.40 (s, 3H), 3.80 (t, 2H), 4.45 (t, 2H), 4.50 (q,
2H), 5.60 (br s, 1H), 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 i




ice water (200 nmL) and the resulting suspension stirred for an hour. The
precipitate was filtered off, washed with water and dried under suction to
25 afford t modhkirazconpound (3.29 g, 61 %. 'H NVR (300 RERTBICDGEB): 8 =:
1.41 (t, 3H), 1.48 (t, 3H), 4.41 (g, 2H), 4.62 (q, 2H), 8.89 (s, 1 H),
9.16 (s, 1 H). Preparation 21 30 Pyridine-2-ethoxy-5-nitro-3-carboxylic
acid WO 01129112 PCT/ 1B00/ 01430 -7 --“n]ueous sodi um hydr oxi de solution (4
m., 5N, 20 nmol) was added dropwise to a solution of the title conpound of
Preparation 20 (5.1 g, 20 mmf) in ethanol (100 nlL) and the reaction
stirred at ro®he titepempoundwas madbewru\eThethoé@tPireparaﬁort 18 esingsas

concentrated d press he r SI du sus din ter ('50
nm.) and aci di %Fa'& tH‘aSq-i'ag 'I%/%ng %gl q@ ecivgl ution
was extract edaanthpggmgma;et ate (3 X 100 rrL) the conbi ned organic |ayers
washed with byi ne 100 nl) drie and evaporat ed under reduced

NaZSOzt)
pressure to giil B@O&HZGQH'QMS 0-83 &, 3k IL7 (tvdH), rﬁ-ﬁﬁ%t%‘i bised from

t hyl t t t 89

bei ge cryst ;gggzggﬁg&%ggafﬁ%m HSOTBER Y e T Sy oy

9. 17 1 P Hit 22

5-N tgz-*f 3H% @E(EOQ ;g) Eyl 5- oror36I i H ovrazol - 4-vl 1- 2-

et hoxvni cot i ngﬁﬁg 1 t%’l ) éﬂq%gffpound was nade by the nmethod of Preparation
15. "H NWMR (300 MHz, CDCI3): 8 = 0.95 (t, 3H), 1.60 (t, 3H), 1.70 (m 2H),

2.90 (t, 2H), 3.85{) 3H) 480(q, 2H), 5.35 (br s, i H), 6.60 (br s,
11-1), 9.15 HON 17 "9.30 (s, 1 H), 10.50 (s, | H). TLC (95%

di chl or omag haﬂ3¢(A5ﬁﬁd&E@¢y_ﬂ Bg-dﬁnﬁlhﬂamgléthﬂi—ﬂél ﬂﬂﬁ-%lmﬂﬁﬁ-

butoxy-5-iodonicotinamide
Cesium carbonate (1.17 g, 3.59 mmol) was added to a stirred solution of
the title compound from Preparétion 16 (B0OO 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 extracted from
water with ethyl acetate. The organics were dried (MgSO4) 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, CDCly): 8 = 0.95 (t, 3H), 1.20 (t, 3H), 1.40 (m, 2H),
1.90 (m, 2H), 2.35 (s, 6H), 2.80 (t, 2H), 2.85 (g, 2H), 4.20 (1, 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").
Preparations 17a fo 17¢c
The following compounds were made by the method of Preparation 17

s




Preparati on 23 5- Am no- N-f 3- (am nocar bonyl ) - 1-net hyl - 5- propyl -1 H

yrazol -4- |y 1-2- ethoxvnicotinam de Raney nickel (10 g of a 50% aqueous
slurry) wi¥O e Ied to the title 5 conpound of Prepar ati BAIBAEY g 53 2
mmol ) in.ethanol (900 nlL). The m xture was hydrogenated (344.7 kPa (50
psi) hydrogen) at 60C for 16 h, cooled and filtered. through a plug of .
Arbocel (r) to give the product (no~f/drther purification). 1H NVR (300 Hz,
cbCl3): 8 =0.90 (t, 3H, 1.50 (t, 3H, 1.65 (m 2H), io0o 2.80 (t, 2H);

3.50 (br s, 2H), 3.80 (s, 3H), 4.60 (g, 2H), 5.20 (br s, 1 H, 6.60 (br s,
1 H), -7.80 frem theHpompo@ddy ©f Prepliratiad. 10 aqd, theé appropiisie( Al8gtating

di chl or onet hanet /[ 10% MeCH) R, = 0.3. Preparation 24 15 :

. 2- Et hoxy- 57 ﬂ??ropvri di ne- 3-carboxani de N, N:- Di net hyl f ormam de (2 drops) was
added to an ice-col d sol ution of the title conpound of Preparation 21 (3.0

g, 13.9 e~o—n)—in-dichl oronethane
(30 .nL), aRERAMN:LCti ot hen bti aH N¥Bm t enperature for 2 h| The
react i on m{ xt ure was|concentr at efl Hr;nder reduced pressure. and azeofr oped
wi th dichl gronet hanel The residle s dilssolved in dichloronethane (30
m.), the s¢lut1@n co¢l ed |n ce5Fat h,| (308 MHZ;NODC):( 8 =10)95a0d8Hd), | and
the reacti ¢n stirredfor nphtes. Thg nl xtur, S rtitlo befween
di chl or one{ hane and \nﬂJt ne | ayers &%éﬁ' Q?'qu 45[1)&‘ gt ngdmf e was
washed with aqueous >5 saturat ed| sodi um. HizH RSoAnE, mirtgwl@ 2k, 280 |t hen
dried (MySP4) and eyaporated unfler reduced E essur e he residual yell.ow
solid was [triturateg with diethyl ether, (A %Joa‘m- et 40dta?ibdd t he
title conppund (2.4]|g, 83%. 'H NMR (300 m(t 5’3§5 (grs i-Hﬁ@éd(br H),
4.74 (q, 2H), 6.14 (br s, 1Hy, BO 7.66 (Jor 1 % 9. 29
(d, 1 H. {RVE 229 (NHA)+ s, 1H), 8 (s 1H). 75 (S. 1H),
' 10.40(s,1H)
1767 ..j\ 641 | (400 MHz, CDClg): 3 = 1.00 (t, 3H),
/O X 1.20 (i, 3H), 1.40 (m, 2H), 145 (s,
’ ' gH), 1.90 (m, 4H), 2.15 (m, 2H), 2.80
(m, 4H), 4.25 (m, 3H), 4.55 (t, 2H),
15.30 (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),
Jul 1.10 (t, 3H), 1.40 (m, 2H), 145 (s,
’ gH), 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), 865 (s, 1H),
10.30 (s, 1H).

= N-(2-chioroethyl)morpholine hydrochloride was used as. alkylating
agent
2 tertbutyl 4-[(methylsulfonyl)oxyl-1-piperidinecarboxylate (WO
93/19059) was used as alkylating agent



W 01/27112 PCTfB00/ 01430 -- 78 - -Preparation 25

2- E#boxy-6-nitropyridi ne-3-carbonitriie Trifluoroacetic anhydride (3.46 g,
16.5 mmot) wwoeiokan (5 nL) was added 5 to an ice-cold s®CTARNGMA1480 t he
title conpound of Preparation 24 (2.32 g, 11.0 nmmol) and pyridine (2.17 g,
27.5 mmol) in dloxan (15 nL), and the_solution stirred at roomtenperature
for 3 h. The mixture was concentrated?4imder reduced pressure and the
residue partitioned between ethyl acetate and. water. The | ayers were
separated and the organic i o phase washed consecutively wi th hydrochloric
acid (2N, 2x) 3 -atprEmig-3-indourazetidinecalboxylate (Rréparnation 44)was ased aben bri ne.
The sol ution V\@}s,| ﬁlri ed .(MgSO4) and evaporated under reduced pressure. The
resi due was ﬁ f 'i‘gs?gqm col um chr omat ography on silica gel using an
elution gradient of pentane:ethyl acetate (100:0 to 95:5) to afford the
title corrpoung 1.73 15 g, 81 /a). 1H NWMR (300 MHz, CDCI3): g = 1.50 (t,
3H), 4.63 (q,M&é(d, 1H),. 9.20 (d, 1 H. Rreparation 26 20 2-E

Boxy- 5- ni t § 00PLjidlhélo-eth @Qﬁbgm‘%ﬂe acetate The title conpound of
Wa

Preparation 2 1D s added In one portion" to a cool ed

(10C) sol uti of sslitiont o} stassie +outoxide (44.9-5) 0.484nol) imaksaltp ethanslt he
reaction StiT I8 i) WabddBAEAY 45 % dckinch o 2 EHRrRARNICOAIa Y36 v aPOr A e

under reduced pressure, residue triturate her, and
t he precipit adofmol) ey ethansif(100rmi).sand theweactisnrheatadinaisealedvessel et hyl
acetate and a 05T Rt t egh sOdi |.C rpﬁﬂ'a | L] e |ayers
separ at ed. Thgygrganfog ép)q]gsee\';\‘/ag&g\;\lg@hg{g l\%1"'1 aque %swégglépg%gaé&s]odi um

bi car bonatie suhdsri educdd ipressutd)che desidde (didsSVéY, inawaltee (200 rmak)ednd under
reduced pressy

Ceduceg eSS Hinke i ohFo Sl ad et e b, TRR BB 05 Bhilgp 2° ¢ ©*
was extracted with dichloromethane (4 x 200 mL), the organic phases
combined, dried (Na,SO,) and concentrated under reduced pressure to
afford the title compound (27.4 g, 41%) as a white solid.
15 'H NMR (300 MHz, CDCh): & = 1.53 (t, 3H), 4.69 (q, 2H), 7.13 (m, 1H),

8.37 (d, 1H), 8.48 (d, 1H).



(8.62 g) in ethanol (80 nL), and the reaction heated under reflux for an WO
01/ 27112 PCT/ B00/ 01430 hour. Tic analysis showed starting materi al E
remai ni ngW&H2dH3i ti onal armoni um acetate (0.5 g, 6.5 04Y added, and
the reaction heated wunder reflux for a further 30 mn. The cool ed reaction
m xture was evaporated under reduceg pressure and the residue triturated .
with diethyl 5 ether. The resulting” 8t d was. filtered off, and dried undér
vacuumto afford the title conpound (8.26 g). "H NVMR (300 MHz, d6-DVMBO): S
=1.38 (t, 3H, 1.77 (s, 3H, 4.54 (q, 2H, 8.74 (d, 1 H, 9.20 (d, 1 H.
LRMS 211 (I\/ﬂ];gg@m&eparatlon 27 4-Nitro-1 H pvrazol e 5-carboxam de

Oxal yl chl O[:,I d . . 4-:1— dropwi se over 15 mnutes to

an i ce- col d—¥HRHEHR Z 7 ol e-5-carboxylic acid 15 (40.0

g, 0.25 nnl)\susﬂeﬁ&bdlotrmmtaﬂe‘cmmpmntﬁo( Brai:acq:tmh 181(16.4 lg, 98anmiol}ane (400
m.). The m xture was a 0.ro and.stirred for
24 h A t POLFeRE SRR, mimefioins R NEfimQRIAAmAE g ¢ he
reactionsst (z4oednlf)oiwag Etiréd et ?dorh teﬁ&rémtfbﬂm i X tEthyl Wﬁﬁdél | tered,
theflltrate eva orated ﬁnder redurmd essure and. 20 redlssolved in

t et r ahydr of {f wagadded A eﬂﬁ'éorbﬁﬂ of g fygher 24hpat
anmoni a bUb*?hé%&ﬁfoﬂ%Mrérwﬁ'o&i&é’ntra@ﬂduﬁdl# (S GreRbEghd e h it rogen

for 30 m nutes e reaction mxture was concentrated under reduced

pressure, tFRsiduespartitoned heiweeraquequs saaium cadenatensolytion (100fmL} ered and

dried und tyh 5

whi te soi | q2id EMfRiaB(100 ITHG g?emw%‘%‘* ahine Bibous™ 25 2.

1H) . Prlepaphasa)qxtwted with tefinyl zacﬁtatte Ly B S'heanqmbaaeﬁl @égamc
solutions were washed with brine, dried (NaSO,4) and evaporated under

reduced pressure to afford the title compound (18.0 g, 94%) as a pale

yellow oil.
'H NMR (300 MHz, CDCl3): 8 = 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 to an ice-
20 cooled solution of the title compound of Preparation 19 (4.66 g,
22.3 mmol) in trifluoroacetic anhydride (60 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 suction to
25 afford the title compound (3.29 g, 61%). .
" 'H NMR (300 MHz, CDCly): § =: 1.41 (t, 3H), 1.48 (1, 3H), 4.41 (q, 2H),
4.62 (g, 2H), 8.89 (s, 1H), 9.16 (s, 1H).

Preparation 21
30 Pyridine-2-ethoxy-5-nitro-3-carboxvlic acid



30 A mxture of the title conmpound of Preparation 27 (35.5 g, 0.22 nol),
cesium carbonate (79.7 g, 0.24 nol), and nethyl iodide (34.7 g, jj" WO
01127112 PCWo\R/201430 --80-- 0.24 noo in NN-di et hyl f or mroT/dme(@60 nl) -
was 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 gumwas-tFéturated with hot ethyl acetate (6 x
400 m .) and hot 5 net hanoVdi chl oronet hane (4 x 500 nlL), the resulting
suspensions filtered and the. conbi ned filtrates evaporated under reduced

pressure. The qué‘&dsdk@dxuﬂr%oﬂ@é 's@l gu;n?_f |5gﬁ %Wacet Qﬂ@é‘@t ogr aphy

on silica gel, " using an elution gra exane (30 70 to
100: 0) to af f Sropwisehto ai sdiwtionoofpthentitie Qmpeurgj otsf%p&tatm ge| Bdl 910 ' H NMVR

. Propar at | Am5a0) 7 sy B0 mH) e e ion Sied ot Moo Bmperbare,” 3 L7
of the title foortBdu n'ﬂmmfea@ﬁmpmbanremaszéor(cénﬁatgd ufereducdd prssurb) %

D06, 8 kpa { 3otarsedeqSugerigl thgwaer 188 phbiand Antigpie BHSAIR S o
i ot o s e S
conpound, p § 1090m ﬂa%camg 8‘58"}“%9 ayers Nﬁﬂ‘%wﬁhm (aéolm}éO) 8 =
3.72 (s, 3H) dﬁecﬁ@slézsoa’—a}\d e@aﬁ&afe’ii uﬁdéﬁ)reducédgﬁfeééﬁreii ivd aSRaAgat i on 30 2s

6- (D net hvl am no I din-3-A boronic acid dih | oride n-Butyllithium

(5.3 nL, 1.6M0l4. h paide produgtwas)recrystaliised from stbvl %@t@fs/heaae@@ ed (-700)
solution qf SafdraTRs find orFURd @B 7BY) adibdfgelclystats 9-

H NMR (300 MHz, CDCl): & = 1.55 (, 3H), 4.78 (g, 2Hj, 9.17 (s, 1H),

9.23 (s, 1H).

Preparation 22 _
15  5-Nitro-N-[3-(aminocarbonvl)-1-methvl-6-propvi-1 H-pyrazol-4-yli-2-

ethoxynicotinamide

The title compound was made by the method of Preparation 15.

'H NMR (300 MHz, CDCly): § = 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, 1H), 10.50 (s, 1H). '

TLC (95% dichloromethane / §% MeOH) - R;= 0.5



Chem 1983; 48; 1064) (1.5 g, 7.46 mmol) in tetrahydrefuran (20 nL), and
the solution stirred for 30 mnutes. A solution of trilsopropyl 30 borate-.
(2.57 nL, Wao@27mol ) in tetrahydrofuran (4 nL) was addeBCT/RPIBLe, and t he
reaction then allowed to warmto roomtenperature over ----- -----------
------ WO 01/.27112 PCT/ 1 B00/ 01430 --81-- 3 h. The reaction was quenched
by the addition of hydrochloric acid7?2N), and the nixture then evapor at ed
under reduced pressure. The residue was crystallised from nmethanol : di et hyl
ether to afford the title conpound, (800 ng, 45% as an off-white solid.

5. HNNR(@ 28-DVBO): 8 = 3.20 (s, 6H), 7.18 (d, 1 H); 8.18 (m
2H) . Preparation = P d o, The title conpound
was prepar e® “J‘“‘ =il Aot Y 48zolzdr Vil +ng the nethod of
Prepar at i ongo: ,H,mn{,a@o M—Iz CDCI 3) 8 = 1.05 (t, 3H) 1.85-2.0 (m

2H), 4.5 (t"?'ﬁ{_ﬂ_'a—s_ H). Anal ysj s: f ound C, 35.16; H,
3.19; N, 4. Beney®niekel Sk a 0% aweoys qgﬂy) was 4dded tagthentities’ 560;

Pr epar at Onc&fnpgu i\brép%réﬂ%‘ép(z@régotl Al rﬁ%’?iﬁ‘ﬁthaﬂol (900 mL). The

H ovrazo o- 2- 0r OpOXV- | 'e conmpound was

pr epar ed frmmcrepmpohxdrﬁgeﬂﬂhmm‘&?rkﬂa &QQ@S()SEWTOQ@)P&teﬁQ tfobn 31 above)
\?\?)d9g/ Zglggyéggt(?}éﬂ&d ﬁﬁﬁ{%'ﬁaq"'%%‘ﬁ &aﬁ@gsc;ﬂ'gsﬁe epar aﬁl ongﬁgrl ?ﬁdN:\/g
(300 MHz, dmdwmrpm'lflcaﬁom (t, 3H, 1.25 (t, 3H, 1.85-2.0 (m 2H), 2.8
(a. 2H). 4 3 NrEbo M, &8ci: 8L o (t(gH) L 58 @ 3H), 1.85 (m, 2H),
10 2.80 (t, 2H), 3.50 (br s, 2H), 3.80 (s, 3H), 4.60 (g, 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) - Ry =

Preparation 24

15 .2-Ethoxy-5-nitropyridine-3-carboxamide

' N,N-Dimethylformamide (2 drops) was added to an ice-cold solution of the

title compound of Preparation 21 (3.0 g, 13.9 mmol) and oxalyl chloride (5
mL, 57.0 mmol) in dichloromethane (830 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 (MgSO,) and
evaporated under reduced pressure. The residual yellow solid was
triturated with diethyl ether, filtered and dried to afford the title compound
(2.4 g, 83%). :
'H NMR (300 MHz, CDCly): § = 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,)*




25 LRMS (TSP) 444 (M#). Preparation 33. N
- 15- (Am nocar bonyl ) - 1- met hyl - 3- propyl -1 H pvrazol - 4-vl 1-5-i odo- 2-

propoxvni comwonrgrde 30 The title conpound was prepared f PERABINNI430

2- pr opoxy 5-iodonicotinic acid (see Preparation 31 above) and .
-met hyl - 3-propyl -1 H pyrazol e-5 WO 01/ 27112 PCT/ |1 B00/ 41430 82 -

4-am no-

car boxamd e (prepared as described Fn78&P 526 004) according the
described in Preparation 13. mp. 257-9C. 1H NMR (300 MHz, CDd 3):
1.15 (t, 3H), 1.6-1.75 (m 2H), s 1.85-1.95 (m 2H), 2.55 (t,

3H), 4.5 (t, 2H), 5.45-5.65 (br s, 1 H), 7.55-7.65 (br s,1

(t, 3H),

2H), 405 (s,

H, 85 (s,

(MH, (ES-

N, 14.77.

on 34 Met hyl

nmet hod
S = 0.95

A1 H, 88(s, 1H, 9.3 (s, 1 H. LAMS (ES - negative ion) 470

' u n) 472 (M#4'). Analysis: found C, 43.32; H 4.62;
_ ind8Rarbonitriid3- 32; H 4.71; N, 14, 86%10 WO

0L 2v11% Por s kb o

5- f f (benzv| oxWijfiuorornefic |aahydud|e (246r0> 16,5 mimal) mm)@nE(érml;) wasadded or mat e
6.6 nL, 45.9
b eparat | o 49 (B Lob83igc Siflof 0P the °ulé, tlfiodrd Tor, ERERRIASh, s

mmol ) in tetr@Bigpl annn(o!)Jandeyrﬂm (2t7eg, 288 mlh):l)\m dioxand18onll) ng. After

41. 4

t he

2q3eobgep[1:22£¢‘£ﬁﬁ/ ﬁideg 5%&?%‘2&69;& hflb Iﬁh:‘?’ tﬁ\/é"ir g‘aan%/_vl)th wat er

dri mhcen&atem@é; redaoéwmssm%mﬂld tha cesidue pertiionesidetwodn i t ur at ed

(200 i),

w th pentane ttgygl ve I he

nmol ) .

10

15

20

30

I“acetate and. water I'l'?ua yers were separated and the organic
phase washed consecutwely wnth hydrochloric acid (2N 2x), aqueous
saturated sodium bicarbonate solution, then brine. The solution was dried
(MgSO,) 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
g, 81%).

'H NMR (300 MHz, CDCls): 8 = 1.50 {t, 3H), 4.63 (g, 2H), 8.66 (d, 1H),
9.20 (d, 1H).

Preparation 26
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 coovled (-10°C) solution of ethanol saturated with HCl gas,
(100 mL), and the reaction stirred at this temperature for 8 h. The reaction
was evaporated under reduced pressure, the residue triturated with diethyl
ether, and the precipitate filtered off. The solid was partitioned between
ethyl acetate and aqueous saturated sodium bicarbonate solution, and the
layers separated. The organic phase was washed with aqueous saturated
sodium bicarbonate sdlution, brine, then dried (MgSQO,), and evaporated
under reduced pressure to give a white solid, 4.25 g. Ammonium acetate
(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

ound as a buff solid (13.5 g, 39.3



1H NWR (300 MHz, CDC13): S =1.0 (t, 3H, 1.9 (2H, tqg), 3.85 (s, 3H, 4.35
(t, 2H, 5.2 (s, 2H), 6.5 (br s, 1 H, 7.3-7TA (m 5H), 8.25 (2H, br s).
LRVS ( TSPWQ@RT(IRH*). 15 Preparati on 35 PCT/IB00/01430

5-{j (Benzyl | oxv) car bonyl | am nol - 2- proooxyni cotinic acid A solution of

sodi um hydroxide (3.12 g, .78 mml ) in water (15 nL) was added to a stirred
suspension of the title conpound of"ﬂ?éparation 34 (13.55 g, 39 nmmol) in-
met hanol (140 nmL) and the m xture stirred at room 20 tenperature for 18 h.
After concentration in vacuo, the residue was dissolved in water (100 nlL)
whi ch was ahouti f ie analysis Showed staring miatetiabcbimaining,asé cadaitibnahe -

i pitat d by fil ti hed wi,t d i ed
Prrt P CAMBIPRIE atete (453 b mmih We dtdd. anibSredlfinHea®t,. ) o
170 (55U d e e ot S o 31 1)
5N e U3y evaponated sindhy redyped pregsure,and theresjdledniurilgd Wi gisthyh, & (br b’ |
H, 11.4 (Biher. |THY restting b6lid wabriitdrell offHand dffedOdAder vatulialtd BOO 01430

84-- Preparation 36 Benzyl 5- gﬁ{ 15 ; (am nocar bonyU- 1- net hyl - 3-gropyl -1
H oyr azol - 4affend the fille\ spwRPRsh(8-26 8)- pr opoxy- 3- pyri di nvl carbamate A sol ution

of the titl mmw i L&t QN _ W ,
a(7-azabenz§:[|r|az - M}W%M%ﬂ%ﬁ%ﬁr?%@%éﬁa' uh‘%‘oz-'-ﬁbhosphate
(1.74 g, 4.8.74(d| JHRORONd\MH).i sopropyl ethylamine (2.39 nL, 13.7 mmwol) in
N, N- di met hy ] 0 nL) was added to 4-am no-1- nethyl-3-propyl-1

H pyrazol e- %W‘gﬁ\ﬂ'gﬁ (prepared as described in EP 526 004; 1.0 g,- 4.6
nmol ) an@d NN-dii sopropyl et hyl am ne (2.39 ni,

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 N-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
ice-bath, ammonia bubbled throbgh 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 vacuum to afford the title compound (34.7 g, 86%)

25 asa white solid.

'H NMR (300 .MHz, ds-DMSO): § = 7.60-8.10 (m, 3H), 8.68 (s, 1H).

Preparation 28

2-Methyl-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,




10 13.7 mmol ) in N, N-dinethyl formam de (10 nL) and the resultant m xture
"stirred at roomtenperature for 24 h. After concentrating in vacuo, the
m'xture was Vb &igginged in ethyl acetate (50 nL), and wash®GTHRWH14E¢. sodi um
bi carbonate solution (5% 50 nL). The nascent solid was renoved by
filtration and confirnmed as product (659 ng, 1.3 mmol ). The is organic
phase wa washed with water (50 ni) armd®®ri ne (25 m-) before drying over
MySO4 and concentrating to a pink solid which was crystallised from hot
ethyl acetate to afford further title conpound as a white solid (368 ng,
0.7 mmol ). The.24otrofr it | Aldbdimetinifornareide p(00f ineld - imas sitadhmatcioommat ogr aphy

t hyl tatg: pent 3: lyant) to afford a 20 further batch of
1116 compour BMPPRAIIRforch sy 1R taackfirosdts vepoconpehisieshunder = o s (1.
3H), 0.95 (t, redibed prdesiredatdithe rbidus hzéotioptl with xAbhe, Thé rebultidd) . 3.9 (s,

3H), 4.3 (t, 2H, 5.15 (s, .2H), 7,.3- 7.45 5 7.7 (br. s, 1 H, 8.2 (b
s,H)l H) g.4 Pfgﬂnlgw, 6(; yﬂvgﬂ%ﬁ%.%‘%}m@@ WOO(ZB{)Lng*\OTSP) 495( r
MHH) . Al Y - . H30N605
0. rp0: ¢ GomaenBiignlbronhary (4 60 (), e rectuthh sysgafdlondfisred
2- Et hoxy- 5- i odkshithetcombined: filirales evaporated wwler| @do¢e peessure.g5The . The
i) 4 ; e ) - thod
of ' Preparat i ofpoiaal BoRRNGR yids Hlinfed b SRS Sirbfafodtéty off il &7, "5 2°(
h Tg , (8A .3 (d, usingp el@oa@radientmﬂ)ethy:tacet?ta;hexﬂe g?uztﬁt:a‘mgo)qg ﬁ?’% e de
- m nocC 1) == P i - 4= XYy-0o-1 | |

The title co%gﬁﬁé%wﬁﬁﬁéggbé#lgﬁq@%%%sﬁﬁd%? 3 mol) iyn di chl or onet hane

10 'H NMR (300 MHz, CDCL): § = 4.03 (s, 3H), 5.88 (s, 1H),-7.80 (s, 1H),

8.25 (s, 1H).

Preparation 29
. 4-Amino-2-methyl-pyrazole-§-carboxamide

15 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 fitter pad washed with
methanol, and the combined filtrate evaporated under reduced pressure to

20 afford the title compound, (4.2 g, 100%) as a pink solid. .
TH NMR (300 MHz, d-DMSO): § = 3.72 (s, 3H), 4.60 (s, 2H), 6.88 (s, 1H),
7.05 (m, 2H).

Preparation 30

25  6-{Dimethylamino)pyridin-3-yl boronic acid dihydrochloride
n-Butyllithium (5.3 mL, 1.6M in hexanes, 8.5 mmol) was added‘dropwise to
a cooled (-70°C) solution of §-bromo-2-(dimethylamino)pyridine (J. Org.
Chem. 1983; 48; 1064) (1.5 g, 746 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 mlL) was added
dropwise, and the reaction then allowed to warm to room temperature over



(200 nL) was treated with 1-hydroxybenzotriazole hydrate (4.43 g, 32.8. 10
mml ), N Ndiisopropylethylamne (14.3 ni, 77.8 mmol),

1- ( 3- di metW@ P Bopr opyl ) - 3- et hyl car bodi i i de hydr o- chIB‘FT’H’@“’"'ﬂ@ 27 g, 31. 7
mol ) . and 4-anm no-3-ethyl-1 H-pyrazol e- 5 carboxam de (prepared as
described in WO 98/49166; 3.78 g, ﬁm) and the resultant m xture .
stirred at .roomtenperature for 14 h‘ Af'ter washing with 15 water (100 ni),
a portion of the title conpound was isolated by filtration of the
precipitate as a pale brown soIigIGSG 55 g, 15.3 mmol ). The organic phase
was dried owddr Themactionwasquenachen by the additiansofchydrechiericsacid2N), di et hyl

ether to g| t SO 3 84
oy . o S i eGSR withr FeditsB pisRllley °Thé sedle 3,

(2H, q), 2. &as drydtallised fromdmethansl.diethyd ethér haffend the titleHdom@ouhd( d, 1 H)

8.8 (d, lH) 0.6 (ES - positive ion) 430(M—|+) 25'
Prepar at i on Ng{gﬁ‘%’gﬂ? ﬁB&&fl‘HgaRﬁ%'%NBf 2- (di et hyl am no) et hyi | - 5- et hyl -

H-pyr azols- 41yl NmR%(30bKY, 85-DMED): SoL i 5201 S7.48 (821 RRTEHE (IS 3 9, 10 2
mol ) was added t(z)(ag st rred sol ution of (g ﬁflt e(corrp)(;und of "Preparation
38 (4 g, 9.2Hmol) and 2-dinethyl- 3o am noet hyl chi ori de hydrochloride (1.2
g, 11.2 mmol) in NN-dinmethyl formam de (50 nlL) and the resultant sol ution
stirred at 80C for 14 h. wool /27112 PCTi 1B00101430 --86-- Concentration
gave a resi dRiepathtie3tvas taken up in ethyl acetate (150 nL) and water (250
m.). The se was extracted with ethyl acetate (2 x 150
m.), and thw'% i ﬁaa%? i ed over MgSO4, concentrated and purified
by col uno . Thlertitlesdompoundywas préparedfromeha ditle .comipoand | of Freparatiorf 98: 2: 0.2 to

87: i g: ?mISg ﬁsus?t'lg%gtn)letﬁgd oFHe%ragatforﬁes.t itle conpound as a white solid (2.23

'H NMR (300. MHz, CDCls): 8 = 1.05 (¢, 3H), 1.85-2.0 (m, 2H), 4.5 (1, 2H),
8.5 (s, 1H), 8.6 (s, 1H).
Analysis: found C, 35.16; H, 3.19; N, 4.46. Calcd for CgH1o|N03 C, 35.19;
15 H, 3.28; N, 4.56%
Preparation 32 . _ ' o,
. N-[3-(Aminocarbonvi)-5-ethyl-1 razol-4-yl]-S-iodo-2-propoxy-
nicotinamide
The title 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) aodording to the method
described in Preparation 13.
'H NMR (300 MHz, d;-MeOH): 8 = 1.0 (t, 3H), 1.25 (1, 3H), 1.85-2.0 (m,
2H), 2.8 (q, 2H), 4.5 (t, 2H), 8.5 (s, 1H), 8.6 (s, 1H).
25  LRMS (TSP) 444 (MH").

Preparation 33.

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-




1H NVR (400 MHz, CDCI3): 6 = 1.3 (t, 3H), 1.55 (t, 3H), 2.3 (s, 6H), 2.8
(ty 2H, 2.9 (q, 2H, 4.2 (t, 2H, 4.6 (q, 2H, 5.25 (br s, 1 H, 6.6 (br
s, 1H), 8.4 wpeytr#), 8.8 (s, 1 H, 10.5 (s, 1 H 1o LRVBdHhsmmdsl ( MHO
The regi ol somers were confirned by |ong* range 'H 13C correl ation
experiments (HVBC). WO 01/27112 PCT/1B00/01430 -- 87 - Preparation 40
2-Propoxynicotinic acid The title comp8@mrd was prepared in 73%yield from
n- propanol using the nethod of Preparatlon 1. 5 "H NWR (300 MHz, de-DVSO +
1 drop dil-trifluoroacetic acid) 8 0.95 (t, 3H), 1.65-1.8 (m 2H), 4.25

(t, 2H), 7.0 cambogaiide Pprbpidd ﬁshﬂescﬂbé’d3 if OEP 1598 - 004?’ (2 fe41
e

Met hyl - 2- propQ n Dieth azodi car boxyl a 14 nmol )
was added dromﬂ\ﬁ%%&a cggeémﬁepﬁﬁt'%¥§he -title conpound of Prepar ation 40

(2.30 g, 12. 7mpresz-9°¢.’ i phenyl phosphi ne (3.67 g, 14 mol) and net hanol
(0.60 nmL, 15 |) in tetrahydrofuran (20 nL) and the reaction stirred for
18 h at room H AR (30WMEHZ, CDEL):che OISt BH); 316 (1BH)CDBCETS rﬂt%l) under

et hor - pent 2ne 231 129 41t 22 EhAR 2 888 T Bhonas 1 @ﬁif@%%@%@wem rat ed

under reducedtH), 9555}1’765 (bﬂd, 1H-I)6856(§Iﬂ-|)?818'~(§l'fﬂ)693b(£ {igpsh col um

chr omat ogr aph yl nt.ane 50:50 el uant to afford t he
title conpoun&nbg &% "eﬂit“@ “H'?MVP (KsHy (§§|—ep%|vpm)di Y H NWVR (300

(
(';4453 EI?CLB) #AM&S@ fbﬁhb d 3. 3-8 48&*4\1”34 P%élc)ar a é%u”%gdl"@gﬁé’ D

5-ni t r o- 2- or offdAeni ?i'n%t 85°

10




25 The title conmpound was prepared in 32%yield (after crystallisation from
nmet hanol) fromthe title conpound of Preparation 41, using the nethod of
Prepar at i YO OR7I12H NVR (300 MHz, CDCI3) 8 = 1.04 (3H, t¥CTIBIgM43D 1y
3.92 (3H, s), 4.48 (2H, t), 8.88 (1 H, s), 9.14 (1 H, s). 30 Preparation
43 WO 81/27112 PCT/1BOO 01430 --88--,,Methyl 5-am no-2-propoxynicotinate .
The title conpound was prepared fromgg’he title conpound of Preparation 42
by the nethod of Preparation 23. "H NWVR (300 MHz, CDCI3) 6 = 1.04 (3H, t),
1.80 (2H, m, 3.40 (2H, s), 5 3.89 (31-1, s), 4:28 (2H;, t), 7.57 (1 H, s),
7.80 (1 H, E]'_.P_QMSP) : 211 (M—i) Preparation 44 tentBBtt tyl

3-i 0do- 1- azgt but yl
3-[ (net hyl st ico'ared as described in

Synl ett 1998;an3/nhloﬁof6rrgatej(e eemlmsya m-nt] qucadmdldmpwnsedoclme fil®.5 'g, 99.4

not ) |nNN- f ) 100 for 42 h. The
cool ed m.xt 8? éé]%tﬁ?ﬁ%%%géabéW#s&ﬁa%Z?&g%ég%oﬁb{ and t he
I aéer s sgpa(@,necg i 81, Ihenmé@?gm nbMWdMBraﬂII (531 O\na[)t hlvaﬁd)4 walen_(;_ﬁnt r at Sd
under reduc essure a re zeptro Wi e crude
pr oduct was?é#)ﬂﬂ W'@d%ﬁoglf@s hXE?f% “l% ﬂﬁ’iﬂ .@M‘ﬁ% hane as
i' zgnt) tg eﬂiyl/acéthfé (200' mL}?Qﬁé(uq&dousB ﬂﬁsé]remdﬁdwlanﬂiiﬁﬁ Mﬂ'aml l'?')sps ;84
(VH) * ( Spr e;')gfgﬁnpco rphgge w@sheé witn! Watdr (200 mL), anegj over MgIS 4, (TSF)

concentrated, and the brown solid triturated with pentane to give the title

10 compound as a buff solid (13.5 g, 39.3 mmol).

H NMR (300 MHz, CDCl3): § = 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 (MH").

15 Preparation 35 )
5-{[(Benzvyloxy)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 tite compound of Preparation 34
(13.55 g, 39 mmol) in fnethanol (140 mL) and the mixture stirred at room

20 temperature' for 18 h. After concentration in vacuo, the residue was
dissolved in water (100 mL) which was acidified to pH 5 with conc.
hydrochioric acid and the precipitate removed by filtration, washed with
water and dried. Purification by column chromatography (ethyl
aceiate:pentane (4:1) as eluant) to. gave the title compound as a white

25 solid '
(8.9 g, 27 mmol).
'H NMR (300 MHz, CDCls): § = 1.0 (t, 3H), 1.8-1.95 (m, 2H), 4.45 (t, 2H),
5.2 (s, 2H), 7.3-7.4 (m, 5H), 7.95 (br s, 1H), 8.4 (d, 1H),-8.5 (br s, 1H),
11.1 (brs, 1H). '

30 LRMS (TSP) 331 (MH").



N- 15- (Am nocar bonvl | -1 - et hyl 3-propel -111-nyrazol -4 el |l -2-ethoxy-5- 2s
nitroni coti nam de The product of preparation 21 and 4-am no-1
hyl - 3- pmgpyii27tizH- pyr azol e- 5- car boxam de (prepared a®CoEfehtdded in EP

- et

526 004) were

conbi ned using the nethod of preparation 13. MP. 251-3G

30 1H NWR (300 MHz, ds-DMsO: 8 = 0.9 (r, 31-1),1,38 (t, 3H), 1.5-1.7 (m
, 2.5-2.55 (m partially obscured "~DVBO peak), 3.9 (s, 3H),
WO 01/27112 PCT/1B00/ 01430 -89-- (m 2H), 7.3 (br s, 1 H), 7.7 (br

2H)
8.7 (s, 1 H,
(MH)

51.06; H,

3’ Et

[ +pv
titl

hyl - 1 - f 2-RE5P- S 4TIREGRIPAY MV SRvIazalL
e Preparatlomuﬁaaaa -prd iam ethyII-4 nitro-1

ar boxam_ de t he tho reparations 1 Ga and 10b, th
rf‘g§°{kk99@ of ;S'F%If!ﬁﬁ 6&“8%*?'??9 ram f@HP '%p 3 ogphbimmel HCl . The

razol e- 3-
e conpou

9.2 (s, 1 H, 9.7 (s, 1 H. LRV (ES negative lon) 375
Analygﬁeﬁmﬁc 50 99; H 5.36; N, 22.33. Calcd for CL6HZONGCS :

- regi ochem §t r@-ﬂ%&ah&%ﬁiﬁbﬂﬁ?l%WNW-‘fét% lur%ﬁlum hexafluoro-

3- Et

133C.

(t,
7.6
6.47;

hyl -1 -

nmor phol i nyl) e

N, 23 anethgaB-propybi HpyrazoenE-carboxanide (prepared as descnbed in EP

10

15

20

30

526 004; 1.0 g, 4.6 mmol} and N,N-diisopropylethylamine (2. 39 mL,
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 aq.
sodium bicarbonate solution (5%, 50 mL). The nascent solid was
removed by filtration and confirmed as product (659 mg, 1.3 mmol). The
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 title 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
further batch of title compound (111 mg, 0.2 mmol).

'H NMR (300 MHz, ds-DMSO): 3 = 0.85 (1, 3H), 0.95 (t, 3H), 1.5-1.6 (m,
2H), 1.7-1.85 (m, 2H), 2.4 {t, 2H), 3.9 (s, 3H), 4.3 (1, 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). .

LRMS (TSP) 495 (MH"),

Analysis: found C, 60.19; H, 6.02; N, 16.81. Calod for CasHaoNeOs .
0.3H:0: C, 6006 H, 6.17; N, 16.81%

Preparation 37
2-Ethoxy-5-iodonicotinic acid

4.5-4.65
1H,

S,

car boxam de

“A-nitro-1 yrazol e- 5- car boxam de

| H. qusnb@temzﬂ eo@&s;nmqt) and MU*(I\sop@pyletmlame 4338npLaH) |

(or s, 1 1§ ptin A ghiBinidshao, fuk o auced o Pafhingic 2., D

and

mp

e

275'



48.48; H, 6.44; N, 23.56% 5-ethyl-1-[2-(4-norpholinyl)ethyl]-4-nitro-1

[ fpyrazol e- 3- carboxam de 25 mp. 144.9-147.1C. 1H NWR (400 MHz, CDCI 3): 6 -=
1.25 (t, 3¥QO/ZIR-2.5 (m 4H), 2.8 (t, 2H), 3.0 (q, 2HFCTBGEUY 65 (m '
4H), 4.2.(t, 2H), 6.0 (br s, 1 H), 7 25 (br s, 1 H. LRMS (TSP) 298 (MH).
Anal ysis: Found C, 48.49; H, 6.47, 523 35. Cal cd for CL2HIONSO4 C, 30 .
48.48; H, 6.44;"°"N, 23.56% WO 01/2711§ PCT/ 1 BOO 01430 --90-- Preparation 47
4- Am no- 3-et hyl -1-f .2- (4- nor phol i nyl)ethvll-l H-ovrazole 5- car boxam de The
title conpound of preparation 46a é was di.ssolved in s

et hanol  ( 320h@itifleacrmpouns was \prepan @%’% %ﬁthe"l('ﬂ inic) agidUsing 449  ri ng at

RT under 60 ocP flﬂﬁgﬁm pafor 6 h. The catal yst was renoved by
filtration t ocel *, "the filtrate concentrated In vacuo to an-oil
which aff o?HNMBMOO hm-lzede-BMsmhﬁ =a13.2 (br sikiH)pB5dat Hy 8.3 (d,tik)ati on with

di i sopropyl 8 nmot 10 115-7C. I H NWR (300 IVHz,
CDC|3I)O 6 4?%2( %HH;I%&% 2.5 (m 4)H) 2.?5p(q, 2H), 2.8 (t, (ZH), 3.4

(s, 2H),s3.6-3. 65 (m 4H), 4.45 (t, 2H). LRVB (TSP) 268 (M#). 1s Anal ysis:
Found C, 53.89; H, 8.04; N, 25.86. Calcd for Cl2H21NbO2 : C,~ 53.92; H,
7.92; N, 26CIRPAIRNONSES ot on 48 20

W{ 5 ( At nopastiaihdcalngityibd. el #byrezoRA ol zzuhbe)-biédonledtingiticy ol - 4-v11-5-
i odo- 2- propoxvnl cot 1 nam conpound was prepare the net hod of
pr epar at i onThe titleicagpound of Prenarations3 (&3 %3 preglhindichipromethang) 47
(200 mL) was treated with 1-hydroxybenzotriazole hydrate (4.43 g, 32.8.
10  mmol), N,N-diisopropylethylamine (14.3 : mL,
77.8 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro-chloride
(6.27 g, 31.7 mmol) .and 4-amino-3-ethyl-1H-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 MgSO,, concentrated and the residue treated with
diethyl ether to give further title compound as a pale brown solid (1.65 g,
3.84 mmol). . .
20 'H NMR (300 MHz, CDCly): § = 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 (brs, -
1H). ‘
LRMS (ES - positive ion) 430 (MH").

25~ Preparation 39
N-{3-(Aminocarbonyl)-1-{2-(dimethylamino)ethyil-5-ethyl-1H-pyrazol-4-
2—ethoy;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-dimethyi-

" 30 aminosthylchloride 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.



25 m P.180-180.5C. 1 H NWR (300 MHz, CDCI3): 6 = 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 (mwolpriid. 5 (t, 2H), 4.55 (t, 2H), 5.6 (br s, PCT/SHOBIRS5 (br s 1
H, 85 (s, 1 H, 875 (s, 1 H, 9.5 (s, 1H. 30 LRV (TSP) 558 (NHG.

Anal ysis: Found C, 45.05; H, 5.23; N, 14.59. Calcd for C21H29N6041 . WO
01/ 27112 PCT/1B00/ 01430 -- 91-- - O. 0T C 45.04; H 5.29; N 15.01 %
Preparati on 49 5 N45- ( Ami nocarbonyl) - 3-et hyl -142-(4-norpholinyl}ethvll-1 H
yrazol - 4-vl ?-'2- et hoxy-5-i odoni coti nam de The title conpound was prepared
by the met hodConhcantratiom agaven a1 gesiduerrwhiche was otaken supfinpethyhragetatns 31 and

3y 2 a2 s (R0 iy dht wkedi (] iy’ YBE sopleed jadigtud phate wal)y 1,
(t 2H), 4. 65e)(tracta’d-i)lnh Bth§! ddetate (2 x 1560mL) Sartt thisrcombired-Yrgadicslfriddss, 1 H),

-( /1; ﬁ]gc;r bo n9Y3rSg'19§sZ)4c v%‘ﬁ%?ﬁ@ﬁ%%) ggée%‘ﬁ@gél M@V@?d Ph'ﬁ’ﬁ%érgb ORO>5< E v

5-i odoni co¥ i n@yiBHitomtheheirh@thaRsTaRIGhiA0e8:2020RY 8702 BI0S) 4d)6lulht) ke conpound
of preparation_ 38 and 4-cyanobenylchiorjde in 83%yield (988 ng). 20 IH

NMR (300 Mz, aifgsdithe tlﬂescqmw(ndawhﬂe_s‘d@ (@23 B1¥)S5 m@)e (q, 2H), 3.0 (s,
1,58 S, St T4 9 g A s 0
(M—I+) 537 (NN} 2.9 (R 2HJr €24t 2H),006 ¥4, 2H), 5.25 (br s, 1H), 6.6 (br s, 1H), 8.4
. (s, 1H), 8.8 (s, 1H), 10.5 (s, 1H) '
10  LRMS (TSP) 401 (MH")
The regioisomers were confirmed by long range 'H-*C correlation
experiments (HMBC).



N. r 3- (Am nocar bonvl)-5-et hyl -1 -(2-pyridi nvl met hvl)-1H ovrazol -4 vli-5-iodo-
2- propoxyni cotinanm de The title conpound was prepared using the nmethod of -
preparati owo@R78m2d 30 the title conpounds of preparati BERTEVOEM
4-am no-5-ethyl -1-(2- pyridinylnmethyl)-1 H pyrazol e-3-carboxam de (WO
9849166) . WO 01/27112 PCT/ | BOO/0143_Q8 --92- 1H NWR (400MHz, CDCIs): 8 =
1.00 (m 6H), 1.90 (m 2H), 2.80 (g, ZFB 4.50 (t, 21-1), 5.20 (s, 1 H),
5.40 (s, 2H), 6.60 (s, 1 H, 6:90 (d, 1 H, 7.20(m .1 H, 7.60 (app. t
H, 840 (d_1H, 860 (m 1H, 875 (s, 1 H, 10.40 (s, 1H) 5 LRWS (
positive i oRfe ! ), (ES - negative ion) 533 (MH) Anal. Found C,
47.53; H, 4o4ho Feotihd acidd! cd for C21 H2s@BN6l: C, 47.20; H, 4.34; N,
15.73. to t Buty

3- (3- (ami noche il compsund Was- premrpa in 3% yielt e rppanol using the

Dvri di nvl )CFH'?Q éf} 29kiork 4+ ovrazol -1 vl)-1-azetidi necarboxvl ate The
title conpound wWaS pr pared by the nethod of preparation 17c using the

product ss f r #NMR {806 MH2) HTMSO0d+ 44drop 4 Aifluskdacetd abidy 5=Dm9 t, S = 0.95

% 222435 (%ﬁﬁés- @%2@6 4§ﬁé(t 253’373%@ ﬂ!lm?d 3?@55%5@ 5, (8, 0

1 H, 8.40 (s, , 8.55 (s, 10.10 (s, LRMS (TSP - positive
ion) 373.2 M—I} BOC and 1) Anal " Found C, 45. 11 H, 5. 07 N, 13.56 Calcd
&m gp@ﬂ;M

for CrH3106 20 C,-45.28; H, 5.14; N, 13.66. Prepar-ation 53
tert-Butyl grdtifae- %l | -5-ethyt-4-1ff 5-iodo-2-propoxw3- 2s
pyridinvile Dvrazol -] -vi)-1-ai oeridi necarboxvl ate The

title conpomhqumm@tméz Rgmihd4nmmali wes addasadeapwise 1918 and t he
product frogyRi&R Y ahé HleScorhPoutid oY Fibphratdh 4092.30 g, 12.7 mmol),

triphenylphosphine (3.67 g, 14 mmol) and methanol (0.60 mL, 15 mmol) in
tetrahydrofuran (20 mL) and the reaction stired for 18 h at room
temperature. The reaction mixture was concentrated under reduced
15  pressure, the residue triturated with a 20% diethyl ether:pentane solution
" and then filtered. The filtrate was concentrated under reduced pressure
and the residue purified by flash column chromatography (diethyl
ether:pentane 50:50 as eluant), to afford the titte compound (2.2 g,
11.3 mmolj as a pale yellow oil. ' :
20 'H NMR (300 MHz, CDCly) 8 = 1.07 (3H, 1), 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 compound was prepared in 32% yleld (after crystallisation from

methanol) from the title compound of Preparation 41, using the method of
Preparation 20. '
'H NMR (300 MHz, CDCls) 8 = 1.04 (3H, tj, 1.84 (2H, m), 3.92 (3H, s),
4.48 (2H, t), 8.88 (1H, s), 9.14 (1H, s).

30 |
Preparation 43



1H NVR (400MHz, CDCI3): 8 = 1.00 (t, 3H), 1.10 (t, 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), 5.10V081271123)  6.60 (s,1 H), 8.40 (s, 1 H), 8.72 KcxBdo/ysp 10. 30
(s, 1 H LRVS (TSP - positive ion) 628 (MH}) WO 01/27112 PCT/ B00/ 01430
--93- Anal. Found C, 47.55; H, 5.71; _I§|,881_§.07 Cal cd for C25H35CBN6I . 0. 3H2G,
C- 47.52; H 5.68;, N, 13.30 5 Preparation 54a

1- (cvcl oprooyl nmethyl )-3-ethyl -4-nitro-1 i +ovrazol e-5-carboxam de and
Preparation 54p 1-(cyc)opropvl nethvl)-5-ethyl-4-nitro-1

H- pvrazol e- 3- é%8 RG-S PIOROXNMMCONNEO,n of 3-et hyl -4-nitro-1

H pyrazol e- 5- qpely @W WA ' 7 mmol) in
dry DMF (300 m) &gs tregtﬁgd Wi t%ﬂa%gst{dlﬁuﬁ%ﬁﬁgﬁ%égp&pg%éamml ). To
this, in a si #giby hemethad ofRreparatior@3cycl opr opyl net hyl bronide (22.9 n,

condensat i on 11 WMRCRBOAARE, GOCR™S a4 B ol Fafiariombuea latngl. acet at e

(200 m) asd 8BRBH( Q,zﬂ(}zl-i,e)pvl_svgm, é)ngbl(m,es)nateri al renoved by

filtration. Th | J \as  part]oned between water (200 nl) and methyl ene
chl ori de (200‘%“%‘) a“-%aa«m ved solid renoved by filtration. Conbined
organi cs were washed with brine (100 m), dried over \JySO4, and condensed
to a solid (-40 g)._ The two 20 regi oi somers were separated by

crystallisati rude m xture. The nore |lipophilic conponent (Rf =
0.27, methyl epgrBoMPEidR-1] ‘ ’ crystallising froma m xture of
nmet hyl ene chl orTde 8 diiditica 2“9 yl ether (200 m) to give

1- (cycl opriBpy Amembgurs - 3f ettew-butyl nBif(methylsulfohphoxyk Hazetidinacdrbogtdtele (12 g,
the mor e pol 2P aaired e Blsitpe G, SHhe 18R, 0780 81 0, i8R FBbhaned 05: ) (10
g, 42 mol) whotabsiums iodidéi (168 ‘g, 99.4 mmol) in N A-dimethylformamide
(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 MgSO,, concentrated under reduced '
pressure and the residue azeotroped with xylene. The crude product was
purified b'y flash column chromatography (dichloroinethane as eluant) to
give the title comppund, 3.26¢g.
'H NMR (300 MHz, CDCls) 8 = 1.43 (s, 9H), 4.28 (m, 2H), 4.46 (m, 1H),
20  4.62 {m, 2H).
LRMS (TSP) 284 (MH)*

Preparation 45

25  pitronicotinamide
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. _ ..

3 1H NMR (300 MHz, ds-DMSO): & = 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



as the 1-(cycl opropyl nethyl)-5-ethyl-4-nitro-1 H pyrazol e-3-car boxam de by
nCe experlenents. The nother liquors contained further material as a -

m xture ofWQeHd7si2somers (20 g, 84 mmol). 30 1 PCT/TB00/01430
- (cycl opropyl net hyl ) - 3 ethyl-4-nitro-1 H pyrazol e-5-carboxam de 1 H NWR
(300 MHz, CDCI3): 8 = 0.38-0.42 (m , 0.5-0.6 (m 2H), 1.2 (t, WO

01/ 27112 PCT/ 1800/01430 - 94- 3H),173(m i,H, 2.9 (q, 2H), 4.2 (d, 2H),
6.0 (br s, 1 H) 7 15 (br s 1 H) LRIVB (TSP) 239 (M—I*) Anal ysi s: Found
05038H5 for 1: H 5.92; N,
23.52% 5 1- ('Ey%’l"b?r%ﬂ&ﬂsnéﬁhﬁ7(@5&1”%8?1(%11'1)09@(F-+B'§/)|i §z7dlse3|U)car boxani de |
H NVR (300 @5}. (m 2H), 0.6-0.65 (m 2H), 1.25 (t,
3H) , 121%{“?"5 gé’at“'% )%ig%)"fi 4.0 (d, 2H). 5.85 (br s, 1 H. 7.2 (br
s, 1H). toAmlusisTERmdeQSQQBu H, ma;%.aesa:o ddor SaetaNsDs : €,90; N,
23.39. Calc 1 50.41; H 5.92; N, 23.52%is Preparation
55 4- Am no- -t"%v'c"cg%gbﬁlv%f’#yn 5-et hyI 1 H-pyrazol e- 3-car boxam de The
title cospound was prepared followi ng the nmethod of preparation 11 using
1- (cycl opropyl nethyl )-5-ethyl -4-nitro-1 H pyrazol e- 3-carboxam de (from
preparation 54b) in 92%-wvyield (7.7 g). 20 mp.143-145C. 1 H NWR (400 Mz,
CDCl 3): 8 =Pgegipationidsd m 4H), 118(t 3H), 1.25-1.35 (m 1 H), 2.55 (q,
2H), 2.8 (bt . 1 L RVS TSP) 209 (MH}).
Anal ysi s: 08 linylletiyyll-4onitrog] F-pyrazglezn:ce SYoML6N40 : C, 25
57.67; H, 7am N, 26 91 % .

10 Preparation 46b

5-ethyl-1-[2-(4-morpholinyl)ethyll-4-nitro-1 H-pyrazole-3-carboxamide
Using the method of preparations 10a and 10b, the title compounds were

prepared using 4(2-chlorosthyl)morpholine.HCl. The regiochemistry was

determined by nOe studies. .
15

3-Ethyl-1-[2-(4-morpholinyl)ethyl]-4-nitro-1 H-pyrazole-s-carboxamlde

m.p. 133°C.

1H NMR (300 MHz, CDCls): 3 = 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 Cy2HigNs04 : C,

48.48; H, 6.44; N, 23.56%

5-ethyl-1-[2-(4-morpholinyl)ethyl]-4-nitro-1H-pyrazole-3-carboxamide
25 m.p.144.9-147.1°C.
1H NMR (400 MHz, CDCly): & = 1.25 (t, 3H), 2.4-2.5 (m, 4H), 2.8 (t, 2H),
3.0 (g, 2H), 3.55-3.65 (m, 4H), 4.2 (t, 2H), 6.0 (br s, 1H), 7.25 (br s, 1H).
LRMS (TSP) 298 (MH"), '
Analysis: Found C, 48.49; H, 6.47; N, 23.35. Calcd for Ci2H1gNsO4 : C,
30 48.48; H, 6.44; N, 23.56% ' '




Preparation 56 5-Acetyl-2-ethoxynicotinic acid 30 Palladium(ll) acetate
(919 ng, 4.08 mmol ), butyl vinyl ether (18.9 m, 146.5 nmol) and
tri-o-tolyl WRdHRHIMme (2.50 g, 8.16 nmmol) were added to ap¢¥ABOMG1236112
PCT/ 1 BO0/ 01430 --95- stirred solution of the title conpound of preparation
37 (15.0 g, 51.2 mol) and triethylamine (10.5 m, 81.9 muol) in
acetonitrile (150 m). The mxture w0 ref | uxed for 3h under nitrogen, and
then stirred at RT for 16h. The solvent was renoved in vacuo, and the
residue taken up in 6N HCl s (80 m), and stirred at fIT for 40 min. The

m xture was then diluted with water and ethyl acetate, filtered through
Arbocel * and the organic | ayer was separated. The agueous phase was
extracted mt\t’@éﬁ%&"%me (3 x 200 m), and the conbi ned organics were
dried (MySO4) 4aumino-Snethyit1-f2t(@dmorpholirgiletbyl}-THevea aole5-paddnamideas t hen taken

i n NaHCG3 t ., 500 o n d et hyl t at 200. m ). Th i
Byer s sepdha e Eorpatng ol Bisparatl sa s A Tiod e HsRVR Rane (200
m), acidi§i egthanbl(3204l) antitleated With 10%aPd ofXt F(ﬁst%cbéfél"el’sﬁﬁid@’ét acetate (5
x 200 m). The_conbined extracts were washed with brine (200 nm), dried

(MySO4) and cBAcHMdar8Q@si ph hydregen ferufih.i cthe sdtalyst wes remeved Woduct by

col umn chr onafimgfiéiPihroddh AB8cel, helfitrielboncértRited f vilRUbB3'ah ol Whichc acid as
el uent), and then rectrﬁ/st allisation fromhot dil soprop‘\‘.ql_‘je,jt her %ave t he
HRprop:

title conpoundfferded the tile eampoundas(apiok sglid atterdrifrasion wi 00" Mz,

CDCl 3): 8 = 1eﬁ,g,§1t3,.133 49_@,,@&%5, 3H), 4.80 (q, 2H), 8.93 (s, 1 H, 8.96
(s,1 H. 20 LRV (ES -5'?1egat|ve 208 (MH) Preparation 57 Mt hyl

2- et hoxy-80i odoni coti nate 25 Concentrated sul phuric acid (2 mM) was added

to a stirring Hon of the title conmpound of preparation 37 (40 g,
137 mmol )" in 'r'r'sé#'hanoi (250 '
1H NMR (300 MHz, CDCla): 8 = 1.2 {t, 3H), 2.4-2.5 (m, 4H), 2.55 (g, 2H),

2.8 (t, 2H), 3.4 (s, 2H), 3.6-3.65 (m, 4H), 4.45 (t, 2H).
LRMS (TSP) 268 (MH’).

15 Analysis: Found C, 53.89; H, 8.04; N, 25.86. Calcd for C2H21NsOa : C,
53.92; H, 7.92; N, 26.20%

Preparation 48

20

fodo-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, CDCly): § = 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 (t, 2H),
4,55 (t, 2H), 5.6 {br s, 1H), 8.25 (br s 1H), 8.5 (s, 1H), 8.75 (s, 1H), 9.5 (s,
1H). '

30 LRMS (TSP) 558 (MH").
Analysis: Found C, 45.05; H, 5.23; N, 14.59.: Calcd for CziHagNgO4l .



m), and the m xture refluxed for 2h. A further aliquot of sulphuric acid
(1 m) was added, and the m xture refluxed for a further 2h, before .
standing MOMREE2for 16h. The of f-white precipitate waPOIRoENES of f and
washed 30 with nethanol, dissolved in ethyl acetate (500 ml) and the
solution, washed with NaHCO3 (sat. ag , 200 M) and brine (200 m ). The
organi c WO 01/27112 PCT/ MOQO' 01430 {3 | ayer was dried over MgS™, and
concentrated in vacuo to give the title conpound as an off-white solid (34
g, 111 nmmol). mp. 67-69C |1 H NWR (400MHz, CDC13): 6 =1.41 (t, 3H), 3.90
(5, 3H), 4. 402fed: 0/ 45.06 He5.28: NoIS.Q1%) . &.44 (5,1 H) LRVE (TSP - positive)
308 (M#) Anal. Found C, 35.06; H, 3.18; N, 4.45. Calcd for C9H1003N1: C,
35.20; H, 3.28; N, 4.56. 10 Preparation 58 Mt hyl

S-acetyl -2-ethoxyni cofinate Palladium(I1) acetate (877 ng, 3.90 mml),
butyl vinyl B} g[,a';l 98 m, 0.15 mot) and tri-o-tolyl phosphine (2.37 g,

7.81 mol) o] a stlrrlng S solutlon of the title conpound of
preparati®sn B arbohl)-3-a e h Bzél-4wl}-2-/8. 1 Mol )
in acetonltrltlhg E_%}?O,ﬂ“l !Eﬁ'em xture was refluxed for 1.5h under

ni trogen, a renmoved in vacuo. The residue was taken up

ijnl 6N SCI (ﬁ'ﬂhmme cemﬂoendl 'wagCprepared byothe rﬁeihod'of‘ﬁlaparhﬁ?mrla froms Fﬂ h;an )
iluted with water extr cted, W et 2 tate (3 x 250 . The
conbi ned or gHgiAr ﬁ'%%? rﬁB?' @h%“ﬁﬁé&%‘"ﬁ'f?ﬁd %ﬁ@gntrat ed In vacuo. The
brown resi dugH\NMR 300 m-ﬁdcbmsb sassh 2ﬁcz§r~|m az(mrsn)aza;zs%ymm@yl ene

chloride as eluent) to whi ch was recrystalllsed

from dii $®pr &R r("rté")y?eq 3-7t('fb ‘W)t 14é5 @o?ﬂ@&rﬁﬁ (s 6 8.60tB\8 needl es
(5.3 9, 23. 71A)1R\3 ¢br s, 1H), 8.45 (s, 1H), 8.77 (s, 1H), 9.55 (s, 1H).

LRMS (TSP) 544 (MH").

15  Preparation 50
N-|3-(Aminocarbonvl)-1-(4- obenzyl)-5-ethyl-1 H-pyrazol-4-yl]-2-etho

5-iodonicotinamide
The title compound was prepared from the title compound of preparation
38 and 4-cyanobenyichloride in 83% yield (988 mg).

20 1H NMR (300 MHz, CDCly): 8 = 1.2 (t, 3H), 1.55 (t, 3H), 2.8 (q, 2H), 3.0 (s,
3H), 3.1 (s, 3H), 4.65 (g, 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®*).

25
Preparation 51

2-propoxynicotinamide
The title compound was prepared using the method of preparation 13 and

30 the fitle compounds of preparations 31 and 4-amino-5-ethyl-1-(2-
pyridinyimethyl)-1 H-pyrazole-3-carboxamide (WO 9849166).



25 mp.111-112C 1 H NWR (400MHz, CDCI3): 6 = 1.41 (t, 3H), 2.56 (s, 3H),
3.89 (s, 3H), 4.54 (g, 2H), 8.62 (s, 1 H, 8.83 (s, 1 H LRVS (TSP -
positive) 22WOOMPHY2 Anal . Found C, 59.11; H, 5.80; N, 6. 28cT8ad/masof or
Cl11H1304N. C, 59.19; H, 30 5.87; N, 6.27. WO 01/27112 PCT/|B00101430
--97-- Preparation 59 5-Acetyl-2-ethoxynicotinic acid To a solution of the
titl e conpound of preparation 58 (7.159%:- 32.0 mmol) 5 in dioxane (50 m)
was added a sol ution of sodium hydroxide (2.56 g, 64.1 mol) in water (10
m ). The m xture was stirred at RT for 2h, after which it was concentrated

in vacuiooT%e;Hmmomﬂzpwcld):i &aad)mgh\l\elen 1€9(Nth 21\'3}};&8%@1, _(2!:12,02&1 chmd
wat er e acidi fjed w ,
and th(en extrﬁtﬁoe‘ge%hﬁgﬁgﬁ%ﬁy{ gt"@tv(a %'?)(8 §O }’ns)g0 (9o THh 20 tBnbi ned
organi ¢ extragHy, W@@Qap@ﬁf!hﬂd) \a4d1(d3r1 ?%éd% TH), e% (€A H)( M08, and

concentrated iin vacuo to yield the title corrpoun as a yellow solid (6 g,
28.6 mmol ). 19) 117-118C 1H NMR (300MHz, CDCI3): 8 =1.54 (t, 3H), 2.62 (s,

3 4.78 &q, t 208 (M) Anal .
Bound G 5$q35m|§,($i’53"'\'§'dg%%§( D) (Fe M Hegdie jod] 348 (@/ﬁis? H 5. 30;
N, 6.70. 20 PAsphFeundR, 40.53; H, 4.41; N, 15.69. Caicd for C21H230aNgl: C, 47 20

5- Acet yl - N13l_‘(3@4nﬂc%9§nyll 1- (cycl opropyl met hv{1-5-ethyl -1 Hvvrazol - 4-
yl | -2-et hoxvni €oti halde A solution of the title conpound of preparation 56

(800 ny, 3.82 nmmol)

10 Preparation 52
tert-Butyl 3-(3-(aminocarbonyl}-5-ethyl-4-{[(5-iodo-2-propoxy-3-
pyridinyhcarbonyllamino}-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 1)

Anal. Found C, 45.11; H, 5.07; N, 13.56 Calcd for C23H31O5Ngl. 0.2 DCM:

20 C,45.28; H,5.14; N, 13.66.

Preparation 53

tert-Butyl 4- (S-lammocarbomg )f.z-gthyl-4-{[(5-rodo-2-g ropoxy-3-

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, CDCk): § = 1.00 (t, 3H), 1.10 (t, 3H), 1.45 (s, SH),

1.85-1.85 (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")



25 and O-(7-azabenzotriazol -1-yi)-N, N, N; N=t et ranmet hyl ur oni um hexaf | uor -
phosphat e éll. 59 ﬂ%j 4.40 nmmol ) in DVF (30 m) was added to a sol ution of

the title of preparation 55 (796 ng, 3.82 nmol JPCTAB00/01430

di | sopropyl ethylamine (3.33 m, 19.1 mml) in DW (15 m ). After 1h the
DVF was renoved in vacuo, and the re%due was partitioned between 30 ethyl
actetate (200 m) and water (200 m)”“The organic |layer was separated,
washed wi th NaHCO3 (sat aq , 100 M) and 1 N HCl (aq., 100 WD 01/27112
PCT/ 1 BOO/ 01430 ---98 , dried & 3‘? and concentrated in vacuo to give
a bei ge sol iAnal. 'ﬁqlmd%!ﬁéﬂ.ﬁslh , 1347 CaledforLanlaPsNel .3UDICt 0 yiel d the
title conpo pat own solid (1.1 g, 2.75 mol) mp. 238-240C s 1H
NVR (400M—Izwéggﬁ3§68 R lie:6399 (m 2H), 0.60 (m 2H), 1.18 (t, 3H),” 1.26
(m 1H), 1.53 (t, 3H), 2.58 (s, 3H), 2.92 (q, 2H), 3.95 (d, 2H), 4.74 (q,
2H), 5.26 (br s, I H), 6.64 (br s, 1 H, 885 (s, 1 H, 9.00 (s, 1 H),
10.48 (br s, 1 H). LRVs (ES - positive) 400 (MH"') 10 Anal. Found C

59.34; Hs 6.41; N, 16. 80. Cal cd Rreparai@bb@d O4Ns$. 0. 3H20. 0. 21 PA: C, 59. 35;

5- Acet yl - Seart - T et hoxvni coti nam de
A sol uti on ahdt he t|t| e corrpound from preparatl on 59 (5.70 g, 27.3 mol)
and O (7-azapbenzotri -1 yl)-N,N,N, N tetranethyl uroni um hexafl uor - .
phosphat e ( ,a' mml) in rret hyl ene chloride (100 M) was added 20 to
a solution qt fazbleCRENDEREThide (prepar ed as WO

et Tt b 1,
with brine Gritwwé/_hsﬁea)l (4626 155 21 Pinirhol e iryDNIF 3800 mwaslﬁéhtab withnd

cesium carbonate (77.8 g, 239 mmol). To this, in a single portion, was
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 mi) and water (200 ml), and the
insoluble material removed by filtration. The solid was partioned between
water (200 mi) and methylene chioride (200 mi), and undissolved solid
removed by filtration. Combined organics were washed with brine (100
ml), dried over MgSQ,, 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 ml) and
diisopropylether (200 mi) 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 chloride:methanol 98:2) (10 g, 42 mmol) which was confirmed
as the 1-(cyclopropylmethyl)-5-ethyl-4-nitro-1 H-pyrazole-3-carboxamide by
nOe experiements. The mother liquors contained further material as a
mixture of regioisomers (20 g, 84 mmol).

30 1-(cyclopropyimethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide

1H NMR (300 MHz, CDCl): § = 0.38-0.42 (m, 2H), 0.5-0.6 (m, 2H), 1.2 (¢,



then HCl (2N, 100 ml ). Each aqueous | ayer was back-extracted with. 25

dichl oronet hane (100 m ), and the conbi ned organi cs washed with brine (100
m), dried (W§S@EjI1zand concentrated in vacuo. An anal yti cedrsasmbs of the
title conpound was obtained by trituration with ethyl acetate, followed by
recrystallisation fromethanol, while. the remainder was purified by flash
col urm chromat ogr aphy (95: 5 net hyl ene-8Foride : nethanol as 30 eluent) to
yield the title conpound (total weight = 7.8 g, 22.5 mol). mp. 217-219C

WO 01/27112 PCT/1B00/ 01430 -- 99 - 1 H NWR (400MHz, DMSO: 5 = 1.12 (t,

B L L I srRies wRIAZE s dtn HRT OO 28 O
, 7. S, : , 8. S, : : s, , :
(bs, 1 H). LR@@#E)@&H\&@ 346.2 (M#) 5 Anal. Found C, 55.45; H,
5.64; N, 19. 9 nndigisdruiid €160.8804Np.03 N, £3.185:Caldd for Cigh1sN,0£9C28-

Preparation 62 io tert Butzl

4- 14- { (5- acet 041 & BHRYN32362%di nvhcar bonvl | ami no} - 3-

(am nocar bgnyl ) -5-ethyl -1 1+Dvrazol -1-vli-| -piperidinecarboxvlate The
title conpound from preparation 61 (4.32 g, 12.5 mmol) and cesium

car bonat e (4. de(cycloprepyimethyl)i5-etbyled-nitro<id#-pyrazoler3parboxamiadd ), and 1-(tert-
but oxycar bony3) - 4:.1 g ny t.hane I ate.(BL.Q , m 15
Lett. 1999, 9,‘*“1@%@ &%@6’5&5@@ §=n?r§#)0?‘€£§"'a%9eg6fcﬁé%ﬂ@1v§%}*t1%. The
mixture was sifi, BHyd.20 JORGAH)NES (qi2H)P8O(d] 2H), BI85 (BF B STHWZIZ tbraddi t i onal
1-(tent-but oxygﬁ]r bonyl ) - 4- pi peri di nyl net hane sul phonate (1.75 g, 6.26

nmol ) and cesil carbonate (2.00 g, 6.26 nmol) were added. The m xture was

heated at ROCLURMS grspyrddeqmiHtp h. The mixture was 20 concentrated in vacuo,
and the residue was partitioned between et h};l9 acetate (200 m) and water
0

(200 m). Bri dnafysis:niroundL, $G:30;-Hfi8e;, Ni 82:39.0Calas) for CagbNeRepiafat ed and -
the aqueous explAcHeE gouUNt BeEzel th et hyl

15  Preparation 55
4-Amino-1-(cyclopropyimethyl)-5-ethyl-1H-pyrazole-3-carboxamide

The title compound was prepared following the method of preparation 11
using 1-(cyclopropylmethyl)-5-ethyl-4-nitro-1H-pyrazole-3-carboxamide
(from preparation 54b) in 92% yield (7.7 g).
20 m.p. 143-145°C.
1H NMR (400 MHz, CDCl): 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 CioH1eN4O : C,
25 57.67;H,7.74; N, 26.91%

Preparation 56

5-Acetyl-2-ethoxynicotinic acid
30 Palladium (ll) acetate (919 mg, 4.08 mmol), butyl vinyl ether (18.9 mli,

146.5 mmol) and tri-o-tolyl phosphine (2.50 g, 8.16 mmol) were added to a



acetate (2 x 100 m). The conbined organic | ayers were dried (MgSH), and
concentrat‘& vacuo. The crude product was purified by colum 25

chr omat ogr gr%’n% Hirst with 98:2 met hyl ene chl ori de met hBGHBO/AYN  epeat ed
with 1:1 to 0:1 pentane:ethyl acetate) to yield the title conpound as a
white solid (3.8 g, 7.19 nmmol). mp. 537 202C 1H NWR (400MHz, CDCI3): 8 =
1.24 (t, 3H), 1.49 (s, 9H), 1.58 (t, 1.92 30 (m 2H), 2.15 (m 2H), -
2.60 (s, 3H, 2.90 (m 2H), 293(q,2H) 4.22 (m 1 H, 4.29 (m 2H), 4.78
(g, 2H), 5.26 WO 01/ 27112

PCT/ | BOO 015%&5) SO'E@RIIFQ*’ the @89 Eémp‘i%d A?)meﬂﬂ!a'd%‘sﬂl(‘ﬁ)ﬂéb? meeol) s tive)

529 (MH) Angl. tnEwmuﬁé (565%! 8 96mﬁfbl) iN aé&oﬁﬂlle G @l).0" The
C28H3306NQ 0. 5H20 : reparation 63

5- Acet t vI - 1 Mbgurewas Fﬁf@éﬁ%ﬁ?ﬁﬁhwﬂéﬂmgem qqp th?ﬂaﬂ'fmdqt ﬁlmﬁfdézlol 2-
yQret hyf-1 h*hﬁ%aﬁkﬁi vfés]réh\bvé’d i bééﬂénaﬁ@&héwadi@ thRen’ U8 ih iGN ACFonpound was

prepared by the nethod Tpar ation usi ng

4- ani no- 3- el(mﬂﬂ)lap(’ﬁ'ﬁ‘églﬁllﬁ f°H-4prﬁ“ﬂaz'BT9= Q“’W’Pﬁ’éﬂ%ﬂhe]‘ dilutedwithh 7 0| e- 5-

car boxam de t of
preparation V‘Sagéreﬁ)‘ﬁi %Nﬁﬂﬁ%tgtﬁhv?t&%‘\ﬁ%h%ééﬁahd th& %r (s, 3H,

2.70 (g, 2Hwas separates; The agyeousphgee (Was ez;tgcte@mg e('ttyl agﬂflte@)so (br s, 1

, , , br s,
'i') H),6 ?g (28 zoérﬁﬁianﬁ tﬁé’corﬁﬁme&o@aggzglv%?%gﬁeégﬂso -nd doﬁce_rﬁrnééﬂ o ?vgg) gf 3% s

(ES") 20 Prllép@ﬁqg“ eryde product was then taken up in 03 %sat aq., 500
4111 - (Sl 0%y Zniy ARy A6kmeh (906 . m’ﬂthérBi(hnble}é?Q)/asls&EérHﬁéh her ooyl - 11 -

pvrazol e- 3- car boxamd
aqueous Iayer washed with dichloromethane (200 ml), acidified with conc.

HCI to pH 1, and extracted with ethyl 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
recrystallisation _from hot diisopropylether gave the title compound as a
yellow solid (3.91 g, 18.9 mmol).
1H NMR (400 MHz, CDCIa) 8 = 1.60 (t, 3H), 2.60 (s, 3H), 4.80 (g, 2H),
893(s 1H), 8.96 (s, 1H).
20 LRMS (ES - negative) 208 (MH')

Preparation 57
Methy! 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 aliquot of sulphuric acid (1
mi) 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 ml) and the solution,
washed with NaHCO; (sat. aq., 200 mi) and brine (200 ml). The organic



The title conmpound was prepared by the nethod of preparation 13 using the
prooducts of preparations 3 and S. 25 1 H NMR (300 MHz, CDCI3): S = 0.9 (3H,
t), 1.0 (614%0®¥27iR 5-1.65 (2H, m, 2.2-2.45 (1 H, rT) »ANBGoAY30t ), 3. 85
(3H, s), 4.35 (2H, d), 5.2 (1 H, br s), 6.6 (1 H br s), 84 (1 H d),
8.75 (1 H d), 10.2(1 H, br s). LRVS (TSP) 486 (M+). WO 01/27112

PCT/ 1B00/ 01430 --101- Synthesis of t-h86€onmpounds of Fornulae I A and |11

Exanple 1
5- (2- But oxy- 5-i odo- 3- pvri di nvl ) - 3- et hyl - 2- (2- met hoxyet hvl ) - 2. 6- di hvdr o- 7H
5 pyrazol of 4. tayer masi driedi over My8O>@ahd conoentrated e Virguodiosgiven thedtiti 46 Ny,

0.23 mmol ) was added, to N ogcar et hyl - 1- ( 2- net hoxyet hyl ) -1
H- pyr azol - 4- yCPTPOURL 5?(?"9“[‘7%'8%8&‘?:& éﬁﬁdﬁ’%grepar ati-on 13) (100 ny, 0.19
mol ) in degapgpgdspeofpit anol (2 nl) and the solution stirred under a

ni trogen atnosphere. The io reaction was heated at reflux for 9 h and then

cool ed. The bd R(MQMH?:&GBGEH dimn1.44{u8HhB:LQ (se3H) 4i43.4@, BH), 8136 oned

bet ween di ghl %&f 1§ﬁd 1 N hydrochloric acid.. The organi c phase was
separ ated and vvas 'ed 'th’brine, dried (MJSO4) and concentrated to give a

white solid. LHMS(II’SRi—posmeBOQ(MW) acetate gave the title conpound (40

ng, 42% as a, 1l 0 I 0Q (t, 3H
1.40 (t, Al“‘gflg]&’ %?ﬁdﬂf@dﬁ(%*%%%a%efﬁ?%l 3353%0( 3H) | 3 90
(t, 2H, 4403( Nouk)se, 4.55 (t, 2H), 8.40 (s, 1 , 9.00 (s, 1H), 10. 70
(s, 1 H. LRV (TSP) 498.1 (MH). 20 Exanple 2 NEt hyl

6- but oxy- 5- 13- et hvl - 2- ( 2- net hoxvet hyl ) - 7- oxo- 6. 7- di hvdr o- 2H

pvrazol of 493-dl ovri m di n-5-vl | nicotinate

Preparation 58
Methyi 5-acetyl-2-ethoxynicotinate
Palladium (I} acetate (877 mg, 3.90 mmol), butyl vinyl ether (19.8 mi, 0.15
mot) and tri-o-tolyl phosphine (2.37 g, 7.81 mmol) were added to a stirring
15 solution of the title compotind of preparation 57 (15.0 g, 48.8 mmol) and
tristhylamine (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 ml), and stirred at RT for
1h.- The mixture was then diluted with water, and extracted with ethyl
20 acetate (3 x 250 ml). The combined organic layers were dried (MgSO,)
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 yield the title
compound as pale brown needles (5.3 g, 23.7 mmol).
25 m.p. 111-112°C
1H NMR (400MHz, CDCls): 5 = 1.41 (t, 3H), 2.56 (s, 3H}, 3.89 (s, 3H), 4.54
(q, 2H), 8.62 (s, 1H), 8.83 (s, 1H)
LRMS (TSP - positive) 224 (MHY)
Anal. Found C, 59.11; H, 5.80; N, 6.22, Calcd for Cy1Hi304N: C, §9.19; H,
30 5.87;N,6.27.



5- (2- But oxy-5-i odo- 3-pyri di nyl ) - 3-et hyl - 2- (2- met hoxyet hyl ) - 2, 6-di hydro- 7M
25 pyrazol o[ 4, 3-dJpyrim di n-7-one (Exanple 1) (100 ng, 0.20 nmol),
pal | adi um WOL/AT1d2 (31. 6 ng, 0.141 mMmoQ 1, 2- bi s(di pheny|rarasehit4sn) - pr opane
(37 ng, 0.09 muol) and triethylamne (0.22 nL, 1.56 mmol) were added to
met hanol (5.nL) and di net hyl sul f oxi dg (0.7 nL). -The reagents were stirred
t oget her under an at nosphere of car® { -fronoxi de (482.6 30 kPa (70 psi)) at-
75C for 14 h. The reaction mxture was filtered through Celite(r) and the
solvent renoved in vacuo. The product was purified by WO01/27112

PCT/ 1800/ 01430 - --102- flash colum chromatography (gradient elution from

di chi or onet % met hanol : di chioronmethane) to give the title
conmpound (833}%”5@%%% "H NWR (300 MHz, CDCI9): 6 = 1.00 (t, 3H), 1.40

(t, 3H), 1. BeAdetyl-2éthoxyricdlibiqanid 2H), 3.05 (g, 2H), 3.25 (s, 3H), 3.90 {t,

2H), 4.00 3 4. 4 t 4 , 9.25 (s, 1

H)H? 10. 60 Ei’b ﬁ%?’%ﬂf/@%?@f?%@f’%@“@ (£18%, S2.0'mila (

6- But 0) g55- fiBdiokinyd (50 inh-west dttieda $ohitjon of sodiuén Rydfokidd (2.581g; pgr1azol of 4. 3-

O oV M el ity fﬁfehﬂ;ﬁh%?rhigtu%)gv'ag ThineS BPBT IS 315 aRér WhicR Tt 21 1es

Dyt L e o o B Oy i oxane.
rimdin-5- ni cotinate e , 0. no i n di oxane.

e Col ut oresathia (OO manciweten (10D o T SmHecul sy Stps SPASERBA5 o £ 15

hydrochl ori qciiffied with DN 1HOK ahl ehefi &itracfed Wity émfy_r astetaté 3 drmo&ﬁlz.- Hot

et hanol was _added to_.the soljd and the sl uhég iltered. The et hanol

sol uti onl® wJheEe feakinest wganik exiras were Washed wih Rrnge(d 0QAeheiied + h
" CoT) 1SR AN 40 ATTRAR SR el (1. (20
2H), 3.10 (&°id(§9,28.6mmal). 3H) 3.90 (t, 2H), 4.55 (t, 2H), 4.65 (t, 2H),
8.95 (s, 1 fhp 9123165 1 H), 10.90 (s,1 H).

1H NMR (300MHz, CDCly): 5 = 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, 57.32; H, 5.43; N, 6.53. Calcd for C1gH11O4N: C, 57.41; H,
5.30; N, 6.70.

20
Preparation 60
5-Acetyl-N-[3-(aminocarbonyl)-1-(cyclopropylmethyl)-5-ethyl-1 H-pyrazol-4-
yi]-2-ethoxynicotinamide
A solution of the title compound of preparation 56 (800 mg, 3.82 mmol)
25 and O-(7-azabenzotriazol-1-yl)-N,N,N’,N~tetramethyluronium hexafluor-
phosphate (1.59 g, 4.40 mmol) in DMF (30 ml) was added to a solution of
the title compound of preparation 55 (796 mg, 3.82 mmol) and
diisopropylethylamine (3.33 mi, 19.1 mmol) in DMF (15 ml). After 1h the
DMF was removed in vacuo, and the residue was partitioned between
30 ethyl actetate (200 ml) and water (200 mi). The organic layer was
separated, washed with NaHCO; (sat. aq., 100 ml) and 1N HCI (aq., 100



LRVB (TSP): 416.5 (MH*). WO 01/27112 PCT/1B00/ 01430 --103 - Exanple 4

542- But oxws- (hvdr oxvnet hvl ) - 3-nvri di nvl | - 3- et hyl - 2- (2- et hoxvet hyl | -2 6-
di'hvdr o- 7H D¥P&¥EIEE 4. 3-dl pyri m di n-7-one Car bonyl di i m decraiBeoidsd ny, 0. 24
mmol ) was added to a stirred solution of 5

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-
dj-pyrim din-5-yl]nicotinic acid (Exam?%&-3) (100 ng, 0.24 mmol) in
tetrahydrofuran (3 nlL) under a nitrogen atnosphere. The m xture was
stirred at roomtenperature for 1 h. A further 20 ng of

car bonyl di i m ohijz dtied (MgSQgcel condentratedirk vacue totgiver @ beigersolid.f Thisher 1 h. io
The m xture was_cool ed.to, 0C and wate 0.3 m.-). added followed by sodium
bor ohydr | de (998 FesrysiasetrimTRGertiRg Bloohatd e g B GomPoul £ 8 he
reaction m xt p#le beéen soliRnabiegl 295 mme#t er and extracted from2 N HC  wth
ethyl acetate. The organic fractions. were washed with brine, dried

(MgS™) and e%&(ﬁ"’cﬁr 12 give the crude product. The crude product 15 was

ified by f h . ' | G
G chi o onet hatd TARISSINHE, COTR)IPC TR (MEPRL M (& 2, X910,

conmpound (20 #g6 (A ), 1.58 QVBHY, 2688 (s1-8H), @92 @) 2HE 398 (H@H).14.7810,, 1. 40 (t,

3H), 1.50 , 0 0 m 5 . 3.30 (s,
3t|)|), 3.90 Emzéﬂis;z%.kﬂ%’@gb(%ﬁ)"&ﬂ)z',’%zl??gr(fﬁ,”)zﬁf)% (ﬁ’%’ﬂé'?'séﬁﬁ' 8. 20 (gs 1
H, 8.80 (s, 1HH), 10.80 (s, 1 H. LRV (TSP): 402.4 (MH+) Analysis: found

C, 59.06; H, . 17.01; N5O40. 3H2O requires C, 59.04; H, 6.84;
N, 17.21. Wc?"&%@%‘l&"ﬁﬁt‘fﬂ 430 -- 104 - Exa

6=6u#m 5- 18- eAh#l. - ZFduhdTei0)ox5E84 7HOX[8.81;7- M, hy1B.80.2H MCaido! €dré. 3-
CapH2504N5.0.3H20.0.2IPA: C, 59.35; H, 6.58; N, 16.80. .

Preparation 61 A
1s  5-Acetyl-N-[3-(aminocarbonyl)-5-ethyl-1 H- l-4-y}}-2-
ethoxynicotinamide
A solution of the title compound from preparation 59 (5.70 g, 27.3 mmof)
and O-(7-azabenzotriazol-1-yl}-N,N,N’, ’—tetrémethyluronium 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 mi,
136.2 mmol) in méthylene chloride (115 ml). After 1h the mixture was
diluted with brine (100 ml} and washed with NaHCO; (sat. aq., 100 ml) and
then HCI (2N, 100 ml). Each aqueous layer was back-extracted with.
25 dichloromethane (100 ml), and the combined organics washed with brine
(100 ml), dried (MgSO,) and concentrated in vacuo. An analytical sample
of the title compound was obtained by trituration with ethyl acetats,
followed by recrystallisation from ethanc;l, while the remainder was purified
by flash column chromatography (95:5 methylene chloride : methanol as
30 eluent) fo yield the title compound (total weight = 7.8 g, 22.5 mmol).
m.p. 217-219°C



_4pyrimdin-5 vil-t4-nmethoxv-N. nmet hyl ni coti nam de

6- But oxy- 5-[ 3- et hyl - 2- ( 2- net hoxyet hyl ) - 7- oxo- 6, 7- di hyd ro-2H pyrazolo 5

j 4, 3- d#pyr WRMRMIE y| 1 nicotinic acid (Exanple 3) (200 mpCTaBes®i4sol ) was

di ssol ved in dichl oronet hane and 1-hydroxybenzotriazole hydrate (78 ny,

0.58 nmml ) and 1-(3-dinethyl am nopropél ) - 3-et hyl -carbodiimde

hydr ochl oride (120 ng,- 0. 58 mmol ) wer®’ -added fol | owed by .

di | sopropyl ethylamne (0.34 ni, 1.95 mmol). N, O dinethyl hydroxyl-amne io

hydrochl oride (56.3 ng, 0.58 mmol) was added and the mixture stirred at

[1 ogm t errpe(r]I alt{-IJNMFg(nOOMFl;lﬂ, DMSOY: 8r=t he2 (103HR r]r.le(t, 3H), g_:sw@r 3H)4—2.10:|39n2ﬁ|t ri aéol e
ydrate an - (3- t hy opyl, - 3.t - car | e, hydrochl ori de

wer e added a(ﬂdéﬁ}\edgﬁé%té'@n%%ohsegw'of4§ (‘P%rvﬁep'b% 'ti’ q‘fﬁes'gBe‘ﬁct i on

m xture was {H) vo.6d (g, M) 12.68 @s, dHy.hi or onmet hane, washed with is water,

dried (MgSH4)_and_concentr at ed. PurJafication by flash colum
chr onat ogr aHRMB (T E8i- Pesitive) 346 (MHIm di chi or onet hane to 5% net hanol :

di chl or onget t eyl . ( (300 MHz,
cDCl 3): § = ]?‘.hg)o':é(i",ﬂ %)-g“‘?i’. 'ﬂ’ogfti’,”%%‘g, "1%%6(%96%?%f 8?%3 2H), 3.05
(g, 2H), 3.2 §585 12028 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, 1 H. LRMWS
(TSP): 459.7 (WMH}) Analysis: found C, 57.80; H, 6.56; N, 18.02; C22H30Ne(b
requires C, 57.63; H, 6.59; N, 18.33. WD 01/27112 PCT/1800/01430 -- 105 -
Exanpl es 6 tﬁ'ﬁﬂ’%"wﬁ %ol | ow ng conpounds were nade by the sanme nmethod as
Exanple 5 N romP e conpound of Exanple 3 and the appropriate am ne.
Ex. Rl LRVS 4-[4-{[(5-acelvi-2-ethoxy-3-pyridinyl)carbonyllamino}-3-

aminocarbonyi)-5-ethyi-1H-pyrazol-1-yll-1-piperidinec ate

The title compound from preparation 61 (4.32 g, 12.5 mmol) and cesium
carbonate (4.90 g, 15.0 mmol) were dissolved in DMF (60 mi), and 1-(tert-
butoxycarbonyl)-4-piperidinylmethane sulphonate (Bioorg. Med. Chem.
1s Lett. 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 mixture was
20 concentrated in vacuo, and the residue was partitioned between ethyl
acetate (200 mi) and water (200 mi). ‘Brine (50 ml) was then-added, the
organic layer separated and the aqueous extracted further with ethyl
acetate (2 x 100 ml). The combined organic layers were dried (MgSOy),
and concentrated in vacuo. The crude product was purified by column
25 chromatography (first with 98:2 methylene chioride_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, CDCls): 6 = 1.24 (t, 3H), 1.49 (s, 9H), 1.58 (t, 3H), 1.92
30 (m, 2H), 2.15 (m, 2H), 2.60 (s, 3H), 2.90 (m, 2H), 2.93 (g, 2H), 4.22 (m,
1H), 4.29 (m, 2H), 4.78 (q, 2H), 5.26 (bs, 1H), 6.66 (bs, 1H), 8.88 (s, 1H),



61 626.7 (300 MHz, CDCI3) 8: 1.00 (t, 3H), 1.40 (m 3H), 1.50 (m 2H),
1-90 (m 2H), 2.80-3.20 (m 10H), 3.30 (s, 3H), 3.40 N 3.80 (m 2H), 3.85
(t, 2H), 4.800¥271RH), 4.60 (t, 2H), 6.80-9.80 (m 7H), POIB@/H48, 1H).
534.5 (300 MHz, CDCI3) 6: 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m 2H), 1.90
(m 2H), 3.00 (q, 2H), 3.20 (s, 3H), 3.25 (s, 3H), 3.50 (m 2H), 3.80 (t,
2H), 3.90 (m 2H), 4.40 (t, 2H), 4.800 24, 7.70 (m 1H), 7.80 (m1
H, 8.25 (m 2H), 8.80 (m 2H). 8 '-\ 577.7 (300 MHz, CDCI3) 8:1.00 (t,
3H), 1.40 (t, 3H), 1.55 (m 2H), 1.90 (m 2H), 3.00 \ (g, 2H), 3.20 (s,
3H), 3.30 (s, 935)(s,ﬁ-|)7a)o@m(bs1ﬂ-|) 3.80 (t, 2H), 4.10 (m 2H), 4.40 (m

1H), 4.45 (m 4 8.40 (s, 1 H), 8.80 (s, 1
H)H? 10. 75((s'-'?‘iﬂ':"l-é'f}s %%b%@”'g%/ Bocym014g% - 106 ggo. 5 E?)o. 5 (3ogS|sz,
gEDCI 3% 35 % OfAnél. ,Fo&hm,c 1584514 (st MN,?%%&E rOalogll_“';br c%&%gofmo.gr:%o: g gg (('s',

, 3. , . S, . 3. S, . 3. m
2H), 3.80 ?tC 5%1?9 ':42@84,(%1?2%1) 4.40 (t, 2H), 4.60 (t, 2H), 8.40 (s, 1

H), 8.80 (§, 1 , 12.0 (br s,1 H. 100 601.7 (300 MHz, CDCI3) 8: 1.00 (t,
3H), 1.40 " (t 3H), 1.55 (m 2H),1.85 (m 2H), 2.60
Preparation 63

yiimethyll-1 H-pyrazol-4-yl}-2-ethoxynicotinamide

10 The title compound was prepared by the method of preparation 13 using

4-amino-3-ethyl-1-[(1-methyl-1 H-imidazol-2-yl)methyl]-1 H-pyrazole-5-

carboxamide (prepared as in WO 9954333) and the title compound of

preparation 59. :

1H NMR (400MHz, CDCls): 3 = 1.25 (m, 6H), 2.60 (s, 3H), 2.70 {q, 2H),
15 3.95 (s, 3H), 4.80 (g, 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

pyrazole-3-carboxamide

The title compound was prepared by the method of preparation 13 using
the products of preparations 3 and 8.

25 1H NMR (300 MHz, CDCl): 8 = 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, s), 4.35 (2H, d), 5.2 (1H, br s), 6.6
(1H, brs), 8.4 ( 1H, d), 8.75 (1H, d), 10.2(1H, br s).
LRMS (TSP) 486 (MH").



(br s, 2H), 2.90-3.30 m 4H), 3.30 (s, 3H), 3.90-4.10 (m 4H), 4.40 (t,
2H), 4.60 (br s, 3H), 7.40-8.30 (m 5H), 8.40 (s,1 H, 8.80 (s, 1 H),
10.75 (br WOURPI2 | = N-{4-[2-(net hyI am no) et hyl | phenyl Tﬁ’E@W&’ﬁE@‘bltonam de
(EP 245 997) was the am ne used 2 = 2-(2-nethyl am noet hyl ) pyridine was the
am ne used 3 = 2, 3-di hydro-1, 4-benz ;om n-2-yl - N-net hyl met hanani ne (Gazz i
Chim 5 Ital. 83; 1953; 144; 148)™ “the am ne used. 4 =

N, NN-tri met hyl et hyl enedi ami ne was the am ne used. 5 =

2-[2- (et hyI am no) et hyI : ht haI aﬁnone (EP 242 173) was the am ne

5- ( 2- But oxv- 5- 13 (trlfluororrethyl)ahenvlI-3 uvridinvl}-3-ethyl-2-(2-

met hoxvet hyl ) - 2. 6- di hvdr o- 7H ovr azol of 4. 3-dl oyri m di n- 7- one

5- ( 2- But 0) VEXa m&d—B pyr|d| nyl ) - 3-et hyl - 2-(2- et hoxyet hyI) 2, 6-di hydro-7H 5
pyrazol of 4, | L zXage)| ) fie ,),, K2CO3 (78
ng, 0.56 ' 5= [ r T ol ) were
stirred Sogmrhmlo]m MBmuhn-dlmwan under a nltrogen at m)sphere The

m xt ure was | S e ] m nut es
and Pd( PPh3fateg rqﬁexq;n@ﬁ@dﬁqlﬂﬁtfe 6@ '?'gdgl??n'@ ‘?’ﬁggtggpga\%gy'ﬁg heat ed at
reflux for ?adinaéuibbﬁwas-emyl -e2-mstisoxyethlyhd Hipyrazolel-ylh2-butoxyéent r at ed and
partitioned between ethyl acetate,an ter hi s iltered
t hrough an WBB\?@\"(@W"’ﬁéh’?R?@‘%@ aﬂﬁﬁ?}& PA3i 'E?mqya@. géé%ge'gr?d t he organic
| ayer separ gidol (pahibpand\iHe sohidh etirred uadba aitdgen latmosphere.hThebr i ne, dri ed
(MySA4) and concent rated. Recr allisatjgn fro ate gave t he
title cdApolRastionwasHpateds) rortig o I\J{kh(%&eﬁf fed 3%‘9 bg}amﬁ‘”%%
1.40 (t, 3Htemdverin( Vﬁcu@"ﬂnd the residue partitioned between dichloromethane

and 1N hydrochloric acid.  The organic phase was separated and washed

with brine, dried (MgSO4) 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 (t, 3H), 1.556 (m, 2H),
1.90 (m, 2H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.55 (1,
2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.70 (s, 1H).
LRMS (TSP): 498.1 (MH").
20
Example 2
Methyl 6-butoxy-5-{3-ethyl-2-(2-methoxvethyl)-7-oxo-8,7-dihydro-2H-
pyrazolo[4 3-dlpyrimidin-5-yllnicotinate
5-(2-Butoxy-5-iodo-3-pyridinyt)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-
25  pyrazolof4,3-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 methanol (5 mL) and dimethylsulfoxide (0.7 mL). -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



2.00 (m 2H), 3.05 (g, 2H), 3.25 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65
(t, 2H) 7.60 (m 2H), 7.80 (d, 1 H), 7.85 (s, 1 H), 8.50 (s, 1 H), 8.95
(s, 1 H, MNOSENEL 1 H). 20 LRVB (ES): 516.1 (MH+). Anatgrasswotimund C,

60.21; H, 5.43; N, 13.48; C2BH28N5(BF3 requires C, 60.57; H, 5.47; N,
13.58. Exanple 12 25

5- 12- But oxv- 5- (2-furyl )-3-ovri di nyl |=308thyl - 2- (2- met hoxvet hvl ) - 2. 6-di hvdr o
- 7H pvrazol of 4. 3-dl ovrim di n-7-one Pd(PPh3)4 (46.5 ng, 0.04 mmol) was
added to a stirred m xture of potassium carbonate (55 ng, 0.40 mmol),

2- f ur yl bor oni Hasic coluiBbdchromatogrphy nigradient refutionefrar tdiehloromathame tof Exanple 1

The i st ure w22 Relabl: dEnioriiiane i 858 the stk tomncbnd @mdss00%h ves
renoved in vabyNma sé@m@dﬁél 7812110674 B5K, q14b3§1 3, 1080 | f?ﬂ?due

triturated with eth acetate t |ve an oran Pur| I cation by

flash col um1 &ﬁpdﬁht%@x%gﬁﬂq @H)u8.25 (s, 3H)h 390 (!I. 2H)cA0B(and4d® ¢ et hanol )

ave the t 9 MP =154-155C. 5 'H
AR (300 M, bRt HE8 8 € 608 3810, Ah, folod, AE?% 60 (m 2H). 1,95
(m 2H, 3. OSLBMS(ZIS)P) 4802 (M) 3H) 3.90 (t, 2H), 4.40 (t, 2H), 4.60 (t,
2H), 6.50 (s, 1 H), 6.70 (s, 1 H, 7.50 (s, 1 H, 8.60(3, 1 H, 9.00 (s, 1
H, 10.80 (s, 1 H). LRWV5 (ES): 4381(M—I+) 10 Exanpl e 13 5-(2-But oxy

5-f 2- avrldyflwmg_ajl nvi} - 3- et hyl - 2- (2- met hoxyet th) 2.6- di hvdro-7

H ovr azol of 4. L oyr 2 rgg 0. 52
mmol ), lithi =

10 dipyrimidin-5-yilnicotinic ac;id '
Sodium hydroxide (0.52 mL of 2N) was added to a solution of methyi 6-
butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-ox0-6,7-dihydro-2H-pyrazolo{4,3-
dipyrimidin-5-yllnicotinate (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 hydrochioric 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 resulting in the title compound (156 mg, 72%).
'H NMR (300 MHz, CDCls): 8 = 1.00 {t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),
20 1.90 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 {t, 2H), 4.55 (t, 2H), 4.65 (t,
2H), 8.95 (s, 1H), 9.25 (s, 1H), 10.90 (s, 1H).
LRMS (TSP): 416.5 (MH").




15 mmol ), cuprous iodide (11.5 ng, 0.06 mmol), Pd(PPh3)4 (46.5 ng, 0.04
nmmol ) and the title conmpound of Exanple 1 (200 ng, 0.40 mmtl) were stirred
t oget her WOMYHXEn (10 nL) under a nitrogen atnosphere. PCRHEBIOI4O ure was
heated at reflux for 3.5 h, allowed to cool and the solvent renoved In
vacuo. The residue was taken up in 2‘6’3 acetate and shaken 20 vigorously .
wi th 5% aqueous potassium fluoride™sordtion for 10 mn and the m xture
filtered through ArboceND. The organic | ayer was separated, washed with 5%
aqueous pot assi um fluoride solution, saturated sodium bicarbonate sol ution
and brine. Ekample ganl Cs were dr| ed (NgSO4) and concentrated. The solid was
{48) o

partially pgr' 1 ed S @nd further
purified by=*F&st y 5 y
di chl Ofoﬁetm__bmmwtle corrpound (52 mg, 29% . 1H NWR

300 M, .95

(2H) 3.10 E:gc'b?h)"d“@'d?@'%s(éﬂ% %@3‘ @6‘°®Q’"“szﬁd¥a)4t°zés‘ﬁfed(%‘?°wzf’fao (t) T
AR T e U AT T Pt S A S vty et i i g TR Sah il
(Ivi-l j. f(-ﬂW@mPEQ ?Tyﬁqﬁﬁf}%’l veddd anp| e)% EBut Ay - 5(100 é

trimet hvl si brRuahinel))ih tetrahydrsturan! (8-mLy ﬁrﬁﬂéra?mtrageiehhmspmavrrhe 5
2. 6-di hvdr o- 7H- vr azol of 3d| vrE Il m 7on? The, t h ound from
Exanple 1 (M wag, sgigegn@ §o ?@E@’B i o |‘J!%'ft M é& 2 nL). and
R | et b et e 1L
i odi de (12. 2Thg, m%tmmmqle%é? (ﬁ'@éwﬁ'@géﬂgmﬁ ?‘%Egmﬂz’#i’yur epst irred.
ot SE IR T2 Sy 1T, IR 010 )
t he resi dueThereactipn mmture was gquenched with water and extracted from 2 N HCI
with ethyl acetate. The organic fractions were washed with brine, dried
(MgSO,) 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 ftitle
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 (g, 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; CzoHzNs040.3H-0 requires
C, 59.04; H, 6.84; N, 17.21.




bet ween et hyl acetate and water. The organics were washed with brine,
dried (MgSOX4) and concentrated to give a brown foam Purification by 15
fl ash col umWORYEHEX ogr aphy (gradi ent elution from 100% eiTiBh@easmet hane to
99% di chl or omet hane/ net hanol ) gave the title conpound as a |ight brown
solid (108 ng). "H NWR (300 MHz, CDCI3): S = 0.25 (s, 9H), 1.00 (t, 3H),
140 (t, 3H), 1.50 (m 2H), 1.90 (nm 194y~ 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. LRVMS (TSP): 468.3 (MH+). Exanple 15
5- ( 2- But oxy- 5__mg@ﬂ 3- pvrIdI nvl) - 3- et hyI 2 (2 nmet hoxyet hvl ) - 2. 6- di hvdr o-
25 7TH pvrazq f f
mol ) was add

14 (90 ny, a‘eormamde(erLNN
di rrethylforrra

i
d h
allowed to vvag}ﬁ"’? éﬁ?%&'?% @PM%WD 7\5’8"%’5#3’&8)5&“9?#}'93?’1%{0 g‘(l:'}]laonr \(,avgzt i on
m xture wag did,au md.ﬂns%hwbmﬂ@ atial(Exanple smbsdn% hg ‘P%SI?’L was N

hydrochl oric acid times rine. The organic

PCT/ | BOOY 014sglssolva_dlom ﬂ&%}@rom@tbamu em ( wwngxybmzm&nthmr@te to give

the title Conmpau 58"" )t&spsg, ko NYR 1428 QDCIS) 8 =
1.00 (t ary VP b fndy T8 gv 3.20
(s, | , 3 3byqrgchlmq§e 205 g, 15}3 mmef) (were sadded ) follawerd 8. 40
(s, 1 H, m%ﬁrop%le'fﬁylarﬂﬂe?@ 3l $nL, 498 mmlo}VEv, Ol ethytyarokyldtithe Exarrpl €

16 5- t5 AC t
but oxy- 3-d9ri wmwnlolﬂeeﬁﬁﬁ mg; 0.58mambl was taddbyl -ahddhel intiytdreostired at

S Py az0l O Probnf @il fBrilel 16 44° nT"CA" hirrer °638° it SARLS-1° (24 ¢
benzotrlazole 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 (MgSQO,) and concentrated. Purification by flash column
chromatography (gradient elution from dichioromethane 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),
1.85 (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; CxH3NsOs requires C,
57.63; H, 6.59; N, 18.33.




(100 ng, 0.34 nmot) were stirred together in a mxture of 1 NHSO4 (5 n)
and acetone (35 nl). After 2 h a further portion of mercury sulfate (100 -
my) was adW@MEHE a third portion (100 ng in 5 nmL | N H2ROTBEM430s added 2
h later. The crude reaction m xture was concentrated and the bl ack residue
partitioned between dichi oronethane wat er. The organic phase was ,
separated and washed wth saturated “um bi carbonate sol ution and bri ne,
dried (MgS™) and evaporated. Purification by flash colum chromat ography
(gradient elution from 30% 20 ethyl acetate: pentane to 100% et hyI

acet at e) gagsamplesrfitost®duct. 'H NVR (400 MHz, CDCI3): S = 1.00 (t, ,

3
(1 s?o3|(_|; , 3"%-8#{9!?0@@%@%##9% ?ﬂa %g %p@@g&ﬁ\w%@mq}gs( a, 2H) | 3. 30

(s, 1 H, 10,60 (s,21 H. LRVB (TSP): 414.3 (Md). 25 Exanpl e 17

5-f5- Acet yl - { met hvl et hoxv) - 3- pvri di nyfl - 3-ettw - 2-{2-
met hoxyet hyQ 2, o- 7f +oyrazol of 4. 3-dl pyri m di n-7-one
5- (5- Acetyl - xy-~3- py(di nyl) - 3-et hyl -2- (2- net hoxyet hyl ) -2, 6-di hydro 30

7H pyrazol of 4, 3-lggpyri m di n- 7-one (Exanple 16) (150 ng, 0.36 mmol) was
di ssol ved i n T™ret hoxypropan-2-ol (3 nlL) and the solution heated at refl ux
WD 01/27112 PCT/'I BOO/ 01430 -- 111- for 5 minutes to degas the sol ution.

After cooli mgnpttbamnpnmdlméimphﬁ dlld;theeﬁppm;)r(a%afnm, 1.80 mml ) was added

and t he solp 8—ir—Ftre—cooted~rTeactTn m xture
dryhess cu'd“@§r1 ﬁ?Md bet ween et hyl acetat¢ and water

9
(‘I
[« B
= 2

was evapor é
after 1IN 5]|hydrochl oric acid bgen used to adjust the pHto §. . The
or gani ¢ pha ) and
evapor at ed. mat ogr aphy

de prodlcP28ds] (A0
(gradient Jeluti nuf-@v 10090 di chl ogRMBHNa80: (n-p M 390° (rha2Ho), $9%
2.80-3.20 (m, 10H), 3.30 (s, 3H), 3.40-

ec\n;u' al-ad gnrl iy
+

NHSO,Me
3.80 (m, 2H), 3.85 (t, 2H), 4.40 (t, 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), 1.80 (m, 2H), 3.00
‘_,2/:\> | (q. 2H), 3.20 (s, 3H), 3.25 (s, 3H), 3.50
= (m, 2H), 3.80 (t, 2H), 3.90 (m, 2H), 4.40

(t, 2H), 4.60 (¢, 2H), 7.70 (m, 1H), 7.80
(m, 1H), 8.25 (m, 2H), 8.80 (m, 2H).
577.7 | (300 MHz, CDCls) 5:1.00 (1, 3H), 1.40

%: o (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, 1H).




di chl oronethane : 1
conpound (45 ng, 29

% net hanol

% .

0.5% ammonia) to give the title io

"H NVR (300 MHz, CDCI3):

8 = 1.40 (t,

3H),

1.50 (d,

3H), 2.60 (SVO8W7I2 3.10 (g, 2H), 3.30 (s, 3H), 3.50 (s, Rifmoedhi1Ed-3.80 (m
2H), 3.90 (t, 2H), 4.40 (t, 2H), 5.60 (m 1 H), 8.80 (s, 1 H), 9.10 (s, 1
H, 10.80 (s, 1 H). LRVB (TSP): 430.3 (MH). 15 Exanple 18 5-(2- But oxv

5-f 3-1 di net hvl ami no) or opanoyt | - 3- pvr+di063- et hyl - 2- ( 2-

met hoxxvet hvl ) - 2. 6- di hvdr o- 7H Dvr azol ol 4. 3-dl ovri m di n- 7- one
hydrochloride . (280 ng, 31 nmol) was added to

f or mal dehyde (72 ny,

Di net hyl am ne

2 nmL of

a 37-41% aqu¢oug® s
solid dissol yed. AD
m xture warnmgd in

portion of this sol
5- (5-acetyl - 2- but o
2, 6-di hydro- TH pyr 3
mol ) and the¢ resul
reacti on was|cool eq
solution with ethyl
portion of s¢di um Kk
concentrated} The 1
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acet at e.

i car bonat e
esi due was

unti

cted fr
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sol uti
purifi
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white
ed and the

|{t, 3H),) B55 (mo2H), i1 G0 (m2H)PB.80ned. A

B Gt ey . 20,
1{8.20 (& GHR: A EX (s7pHY, 385 (10128),

o o8, S8 ot adt b 2

aBO ¢, BHJ, B.4G.() ) NB18D (8, |

g@ﬁ)&?'g*ﬁbinne, dried (I\/gSO4{

col um chr omat ogf

, 25 0.24
h the
te

My, 1 her

and
aphy 30

(gradient el §iTiHpR 1
di chi oronet hgne) tg
"H NMR (400
1.95 (m 2H)
(s, 3H, 3.
(s, 1 H, 10

CipCl 3

r-Qgm 100% d
grve 50 nj

-N

H)

(s?
21-1

2
4

@17 q
) prodd

.00 (t
80 (t,
5 (t,
RV (1

D)

3700 Bt TP & A R By 149,

(t, 3H),, 1.5 ¢ro, 2H), 188)(m, 2H32.60n

(PrY, 20, PooSaph, 4t S s
$P9); 340014.30 ((M;Ht}H), 4.40 {t, 2H),
4.60 (br s, 3H), 7.40-8.30 (m, SH), 8.40

- 112-
2H),

2H), 3.30
H, 9.25

80

|

(s, 1H), 8.80 (s, 1H), 10.75 (br s, 1H).

1 = N-{4-[2-(methylamino)ethyl]phenyl}methanesuifonamide (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.

Ital. 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.



Exanpl e 19 5-12

But oxy-5-f 3-(4-ethyl -1 - pi perazi nvl ) arot)anoyl 1- 3-pyridi nyl }-3-ethvl -2-(2- -
met hoxyet WPW/2718 di hydr o- 7H- pyr azol of 4. 3-dl pyri m. di n- 7-roTaBeciesssbhe titl e
conmpound was prepared by the method of Exarrpl e 18 1H NWR (400 MHz, CDCI 3):
8 =1.00 (t, 3H), 1.10 (t, 3H), 140(t 3H),"1.55 (m 2H), 1.95 (m 2H),
2.40 (q, 2H), 2.40-2.70 (m 8H), -811)’1{- 21-1), 3.10 (g, 2H), 3.20 (t,
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 (MHd). Exanple 20

542- But oxv ma'ﬁ pyri di nvI) 3-ethyl-1- 2-methoxvet hyl)-1.6-di hydro-7H

ovr azol of 4. _- di 2 CO as made by the

nmet hod of caatl : pgt i on 15. 1H NMR

(300 Mz, Chgtid rﬁwm.ﬁoﬁ@ (m 24, 1.95(m
3. 00 ( . 4.80 (t, 2H),

8 40 (s, E)(z- 0-7hH97.8 (MW .

Exanpl e ' t
tr et uis PYEZRBES "ﬁéﬁf’fﬁ*"’é '?‘%". -ﬁl%ﬂ?* [19: 928, mme); K505
1. 6-di hvdro(m-lmguoaﬁﬁ)moi) a:dja mmethylbomaq@(amalgs pt34em6l9(9pound was

TRe 217 et ief] toGERAE W aediB ol 2 nuSEER MRset 0T )

8 = 0. 25 (s TheHnixtureOgas immetsed in.aiprecheatedioil bathad 120°C Aoy a fewoo (m 2H),
2,90, (5 2 god i PP By o naty P pdlng. Biloudailfd - 2. 040
1 heated at reflux for 2 h and then cooled. The cooled mixture was
concentrated and partitioned between ethyl acetate and water. This was
then filtered through an Arbocel® pad to remove the palladium residues
and the organic layer separated, washed with sodium bicarbonate solution
then brine, dried (MgSO,) and concentrated. Recrystallisation from ethyl
15 acetate gave the title compound (101 mg, 70%).
TH NMR (300 MHz, CDCl3): 8 = 1.00 (t, 3H), 1.40 (t,' 3H), 1.60 (m, 2H),
2.00 (m, 2H), 3.05 (q, 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; CzsH2sNsOsF3 requires C,
60.57; H, 5.47; N, 13.58.

Example 12

7 H-pyrazolo[4 3-dlpyrimidin-7-one

Pd(PPhs)s (46.5 mg, 0.04 mmol) was added to a stirred mixture of

potassium carbonate (65 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



5 WD 01127112 PCT/1BOQ 01430 -- 114 Exanple 20b

5-(2-But oxy-5-et hvnvl - 3-nvridi nyl thyl-1-(2-nethoxyethvlb-I|.6-di hydro-

7H- pyrazol of WORATI®yri mi din 7-one The title conpound was perimoiyissone net hod
of Exanple 15 using the title s conpound of Exanple 20a. 'H NWVR (300 MHz,
CDClI3): 8 = 1.00 (t, 3H), 140(t 3H), 155(m 2H), 1.90 (m 2H), 3.00
(g, 2H, 3.20 (s, 1H, 3.35 (s, 3H, %Qﬁ}-(t 2H), 4.60 (t, 2H), 4.80 (t,
2H), 8.40 (s, 1 H), 8.85 (s, 1 H, 11. 00 (s, 1 H. LRV (TSP): 396.4 (M .
10 Exanple 21 5-(5 Ace 1 2-butoxy-3-pvridinyl) -3-ethyl-1-(2-nethoxyethyl

- 1, 6-di hvdr o- rakiﬂpytmteufvﬁtrﬁetdyltacbmtbgﬁve?amomn‘gbeoﬁdtPenftoatimb d was nade

by the nethod 6 le 20. 1H
NVR (gogE lng f%_%l §$’EP’!§'e P’ﬁ%lc’!?‘gpg’l’s #‘”"9“4&’"%& 583 i °¥€°’86‘°mﬁ 2. 190
(m 2H) , 2.60 rﬁéthaﬁbi) ga@tﬂ@tiﬂélcorﬂbﬂun@as?@cie‘ém s"dﬂ)i,u@l 9g, §8%).2H) , 4.60 (t,
2H), 4.75 (t, (s, 1 H, 10.90 (s, 1 H_. LRVS
(TSP): 413.9 MHJ-1542 anpl e 22

Dt azor ot 4 5. aFbHMH: (a0, Me, EhBEY)s & 150 W . Tiaa Ry a8, 10 BB 1t hoa of
Englrrgl)e L Usi 1595 e, 241305 H26NwB0s) 3 mseitanzai) Lﬁxmmzmmml(%)o Ve,
(t, 2H), 4.05 é@ %é%gHzl"‘éos %@ (g'zﬁj'" A0, ?‘2"’ g.bpbz(g, bﬂbc??'ﬁé,(‘(’m“)- L
10.80 (s, 1H).
LRMS (ES): 438.1 (MH").
10

dihydro-7 H-pyrazolo[4 3-dipyrimidin-7-one
2-Tributyltin pyridine (192 mg, 0.52 mmol), lithium chloride (170 mg, 4.00
15 mmol), cuprous iodide (11.5 mg, 0.06 mmol}, Pd(PPhs); (46.5 mg, 0.04
mmol) and the title compound of Exampile 1 (200 mg, 0.40 mmol) were
sfirred 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 layer was
separated, washed with 5% aqueous potassium fluoride solution,
saturated sodium bicarbonate solution and brine. The organics were dried
(MgSOy) and concentrated. The solid was partially purified by trituration
2s 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, CDCls): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),
1.95 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.60 {,
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).



1 H, 10.70 (s, 1 H. LRV (TSP): 468.1 (MHl). 30 Exanple 23 WD 01/27112
PCT/ 1 BO0/ 01430 -115 Met hyl

6- i sobut oxYO8MB et hyl - 7- oxo- 3- ar opyl - 6. 7- di hvdr 0- 2H DRCTABNN1430
f4.3-dlovrimdin-5-vl)nicotinate The title conpound was nade by the nethod
of Exanple 2 using the title conpou of Exanple 22. 5 'H NWR (300 Mz, ]
CDCI3): S=1.05 (t, 3H), 1.15 (d,"®6H°,71.80 (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, 1 H). LR%TSP) 400.1 (MH). o Exanple 24

6- | sobut oxvLBMS(ES) 4#8.27(MI). 3 pr opy| - 6. 7- di hvdr o- 2H 2yrazol o F4. 3-dI -
ovrimdin-5 yl)nicotinic acid The title conmpound was made by the nethod of
Exanple 3 using the title conpound of Exanple 23. 15 '"H NWR (300 MHz,

CDCI 3): S =Exa@pl ‘t raf le H) 1.80 (m 2H) 2.25 (m 1 H), 3.05
109 S
e I’I

(t, 2H, 4. , 11.10
(br s, 1 H? VT oy
5-f 5- (4. 4- Dp/eeadi i w-tonavl) 2 |sobutoxy3ayr|d|nyll-2-

6.1 Sbbu oky 186 e-ﬂgﬁgmﬂbﬂn%exrbé@%l%éyd@%“ 45 el e haniegs, 5. ;.

din-5 | 25
0 <ol ved i 1 Grg Fﬁ'?‘%ﬂé%“%%?“gﬁ'?‘ﬁﬁ‘g'f”"'&?yhHﬁ'f‘?é”g‘?@.@""53"‘““2 "é‘“m“@f) was
ThePARASiE)

added f ol | oftedfoniirile (& gpLlofto Nk aﬂ%%{ly‘l"l'%ﬁ FRAFiapts
(5 mg, 0.006 mmol) and cuprous iodide (1.2 mg, 0.006 mmol) were added

10 and the reaction mixture stired. After 1 h a further portion of
trimethylsilylacetylene (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 (MgSO,) and concentrated to give a brown foam. Purification by

15 flash column chromatography (gradient elution from 100%
dichloromethane to 99% dichloromethane/methanol) gave the ftitle
compound as a light brown solid (108 mg).

TH NMR (300 MHz, CDClg): 8 = 0.25 (s, SH), 1.00 (t, 3H), 1.40 (t, 3H),

1.50 (m, 2H), 1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t,
20 2H), 4.60 (t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H).

LRMS (TSP): 468.3 (MH").

Example 15
5-(2-Butoxy-5-ethynyl-3-pyridinyl)-3-ethyi-2-(2-methoxyethyl)-2,6-dihydro- .
25  7H-pyrazolo[4.3-dlpyrimidin-7-one
Potassiuni-fluoride (22 mg, 0.38 mmol) 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.N-dimeth)'(Iformamide /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



stirred for 2 h and the solvent was then renoved in Vacuo, azeotroping
wi-t h further _dichioronethane. A dichioronethane solution of the acid
chlori de was™HH¥R™lded to a sol ution of 2-am no-2- met hyl PCTmsoopmaml 30
(0.05 nmL, 0.52 mmol) and diisopropylethylamne (0.09 nL, 0.62 nmml) in

di chi oronet hane and the m xture stirred_for 2 h. The reaction m xture was
WO 01/27112 PCT/IMY 01430 --11 6 - drtl@=d with further dichl oromet hane
and washed with a 1 N solution of «citric acid, followed by brine. The
organics were dried (MJSO4) and concentrated in vacuo. The residue was
redi ssol ved i nayRrovasotriace(MgSQy) and dondentrated to igiverthel ditl¢ compound a®a62 nmol )
was added. Aft scnidt(?%g%)sm ution was washed with water then sodium

bi carbonat e so l{l on ‘organi ¢ phase was dried and concentrated. The

crude residue \!»BNMﬂ)wodM?ﬁ, CDOU)asb qtdmﬂ)hﬁmhoaqwgn Oﬁﬂftt hyl

acet at e: pent ane as Ive the VHz, CDCl 3): 8
= 1.05 (d, 6H)1-99 @52{") X q.2 4920 €8, 16&)330&% 31*)8@%&}"4’21)&)449 6o (m |

, 3.10 (t 5 8. 60 1 :
|;)75 (s, (15 22'l))’ll?l\/ls 82 > 14! @86(§ 1@}'%07‘5(%%&@&5 6- Isobut oxy(il K

N di et hyl - 5 ('QBM&(F\' Qﬁ(@)(fﬂﬂﬁropyl 6. 7- di hydr a- 2H-
ovrazol ol 4, 3-dl pyrim d| n yl nicotinam de The title conpound was made by the
met hod of Exanple 5 using the tote conpound of Exanple 24. 1H NWVR (300
MHz, C(c)CIB)_)@f_ﬂLlﬁ_J_QO(t 3H) 110(d 6H) , 180(m 2H), 20 2.30 (m 1
H),295(t y _ ) | 4 i 8.40 (s, 1
H, 8.90 (s, ) ) ‘ - K
5- (5- Et hynw - MMMLM 2- et hyI 3- propvi - 2 6-di hydro- 7H.

The title compound of Example 15 (2.4 g, 6 mmol) and mercury sulfate

(100 mg, 0.34 mmol) were stirred together in a mixture of IN 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 H.SO.,) was

15 added 2 h later. The crude reaction mixture was concentrated and the

black residue partitioned 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, CDClz): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),

1.95 {m, 2H), 2.60 (s, 3H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.45 (1,

2H), 4.65 (1, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).

LRMS (TSP): 414.3 (MH").

25

methoxyethyl}-2.6-dihydro-7H-pyrazolof4.3-dlpyrimidin-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-o0l (3 mL) and the solution heated at reflux



25 p ral zol of 4. 3-dl pyri midin-7-one

5- (5-10do- 2-i sobut oxy- 3- pyri di nyl ) - 2- net hyl - 3- propyi - 2, 6- di hydro- 7H

pyr azol o] 4AV9I2T2? | mi di n- 7- one (Exanple 22) (3 g, 6.42 rMaWIBM0/01430
trimethylsilylacetylene (4.5 nL, 32.1 mmot), copper(l) iodide (37 ng, 0.19
moi ), Pd (PPh3)2CI2 (13.5 ng, 0.19 mmpl) were. stirred together in a 30

m xture of acetonitrile (50 nm.) and‘llﬂethyl am ne (50 nL) at 40C for 16 h
under a nitrogen atnosphere. The sol vent was evaporated and the crude WO
01/27112 PCT/1B00/ 01430 -- 117 - mxture partitioned between 3% sodi um

bi car bonat e ferol &t minuteshdteet dggas dbet solutiorthe Afterandanlinge petassiuoent r at ed and

di | ved ] Al ' j , 8.52
ol ) e aAREARERPaEtin 1960, Mib. 78D HirRT Py dapy Hd B Sdulh.7. o A
fu_rthe;I ]Portr'elwz?t@d:cﬁrdhﬁﬁwﬁ]hyﬁﬁmnlwméﬁwmmmmwﬂpdt draietdtd Ee m'xélure
stirred for ur r 1. : organi ¢s r,e evaporated,an e crude
m xture paﬁﬁsﬁnﬁﬂgb@mg@}?%;f%ngﬁ%ﬁcﬁ%‘ a@BSEWPfﬁ'i Bﬁeraﬂ ~et hyl
acet at e. 5 TiydrichRNt @gidWidbebn Md(twaaéimwf@a.cmbro%%ﬂc Ragp ve the
L I
3H), 1.10 (dfY e & ; , o ; g S,

, 4.05 ; i yiashsco TLC (1:1
Ie_ehyl ace'g ZtTeh/% ﬁrgﬁﬁga:uéﬂwa%bﬁmﬁe& aa%muggngafg&]agg%&%g%:%(l I(—I-i 2

R = 0.25 15 y, H
3-tri azol - 5-ejHtion3_frymi A% | d;ch_!zmernythaeeaﬁoa%ﬁ/«z. ammonia to  99%
di hvdr o- 7H- piidhigreietitand ! P46 nidtiklridl %- 95% ammonia) to give the title
5- (5-Et hynyl - 2-i sobut o) (y- 3- s:yr I di nyl)-2-nmethyl -3-propyi -2, 6-di hydro- 7H+
pyr azol o04, ZoRPeYnd (SiMg. 29%he (Exanpl e 27) (200 my, 0.54 mol) and 20

br essur e vesHNMFEfonNRz"BoCIa TTPiab (R4, B84 IE S, 280t 31, TP he
bet ween et hy3.1G¢gpt2H)e 380(ss BH)y A56dss8H), B16O-BEN oAk 90 (&, i2bf), The
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

methoxyethyl)-2.6-dihydro-7H-pyrazolol4,3-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 solid dissolved. After 30 min acetic
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-ethyi-2-(2-methoxyethyl)-
2,6-dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one (Example 16) (100 mg,

25  0.24 mmol) and the resuiting solution heated in a water bath. After 1 h the
reaction was cooled and extracted 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.



brown precipitate was filtered off and the 2 phases separated. The organic
phase was washed with nore sodi um bi carbonate solution and 25 brine, dried

with (MySO4) W 28dhcentrated. This resi due was conbi ned peiaEnendasy ori gi nal
precipitate and purified by flash colum chromatography (gradient elution
from di chl oronet hane to 5% net hanol : di chl oronethane) to give 109 ng of a
white solid (49%. 'H NVR (400 MHz, €04d23y: 8 = 0.90 (t, 3H), 1.00 (d, 6H),
1.75 (m 2H, 302.20(m 1 H, 2.90 (t, 2H, 4.00 (s, 3H, 4.30 (d, 2H,

7.80 (s, IH), 8.60 (s, 1 H, 9.00 (s, 1 H, 10.80 (s,1 H. W 01/27112

PCT/ | BOO/ 01430 RYEC 4 I
5-(5-d ycol oyl Hzﬂw?égut ou;(' gg?? dsl n0|99(9 I(HH?'H 40?'(% ¢569(mé 2d'.|* hvdro- 7H s

oyt az0l o1 4. 3 IS imedHh 2.36. (6 6H), 2.80 (1 2H), 3.10 (q, 2H), 320 (. 24, 3.30 (s,
5-(5-Eth | 7H
EE T st e T €O € i

Phl (Q2CCF3) 2 ((8.15'9 g, 6.02 mml) were vigorously stirred in a mxture of

di chl or omet, ha r H20 (45 nL of 80:10:1) under a nitrogen lo
at rmsphere. “ﬂéiﬁé’?f 417tél'én¢ t 're was cooled, diluted with
di chl or onet hane and washed wi th saturated sodi um bi carbonate. The organic
| ayer was dri %1) and evaporated to give the crude product. Flash
col um chr oma (95% d| chl or onet hane: net hanol) gave 300 nmg of pure
product and a 852 , ) (4vetholf 1-p ) ~ Hfigthyl-2-f2-NVR ( 300
MHz, CDCl 3): ) ) 2
3,00 (t, 2H), 45 ' 2H) | 490(d 2H) ,
8.80 (s, lLioH) THR.t8 obmpbuhﬂ waiﬁrdﬁﬁre(dﬂ:yﬂhbﬁnetﬁd;d:of Etampléh@ (95%
di chl or onet hane: 5% 20
H NMR (400 Hz, CDCly): 8 = 1.00 {t, 3H), 1.10 (t, 3H), 1.40 (t, 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
(9, 2H), 3.20 (t, 2H), 3.30 (s, 3H), 3.90 (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

pyrazolo[4 3-dlpyrimidin-7-one

20 The fitle compound was made by the method of Example 1 using the title
compound of Preparation 15. '
'H NMR (300 MHz, CDCls): 8 = 1.05 (1, 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 (t,
2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.95 (s, TH). -
25 LRMS (TSP): 497.8 (MH").

Example 20a (Preparative example) .
5-(2-Butoxy-S-trimethyisilylethynyl-3-pyridinyl}-3-ethyl-1-(2-met eth

1.6-dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one
30 The title compound was made by the method of Example 14 using the title
compound of Exampie 20.



Exanpl e 30 515-(2-Ch | oroacetyl)-2-isobutoxy-3-ovridinvll-2-nethvl-3-o0
roavl - 2. 6- di hudro-7H Dvrazol of 4. 3-dl avri m di n-7- one :
5- (5- A ycWOWR122 | sobut oxy- 3- pyri di nyl ) - 2- net hyl - 3- pr oBGTABR0RL4EA hydr o- 7H.
25 pyrazol o[ 4, 3-d] pyrim din-7-one (Exanple 29) (0.3 g, 0.75 nmmol),
triethylamne (0.14 niL, 0.98 mol) met hanesul fonyl chloride (0.07 ni,.
0.9 nmmol) were stirred in dichloror ane (7 nL) at room tenperature for -
24 h. The reaction mxture was diluted with ethyl acetate and washed wth
sat ur at ed SOdI um bi carbonate sol ution. The organics 30 were dried (MgSO4)

and evapor aHeNMRT390pMbld . EDCle)isd 7ur0.25 (i b)), 11085t ), 3190 ¢13H),

PCT/ 1 BOO/ 014 h

di chl ororretlhgﬁgnéﬁﬁgﬁﬂ mﬁ) {’%HSE g%é é’e%% grfgosdwgtl.b' ?ﬁi%l\'/l? (300 MHz,
CDCl 3): S =2H), 8B0((t, 2H}H.40 (s, m).(maoemt*).mgm(smmm, 2.30 (m 1 H), 3.00
(t, 2H, d, 2H) 4.65 (s, 2H), 8.85 (s, s 1 H, 9.25
(s. 1H), 1@9’8%5(@;@14%5@[' At = 0.3 (97% di chi or onet hane: 3% MeOH)
Exanpl e $1

5- {24s0But oxv- 5-f 2- (4- nor ohol i nvl )acetyl | - 3-pyri di nvl | - 2- net hyl - 3- Propvl -

i 0.2.6-di hvdro-7H pvrazol of 4. 3-dl ovri m di n-7-one

5-[5-(2-Chl oroacetyl)-2-isobutoxy-3-pyridinyl]-2-nethyl-3-propyl -2, 6-

di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (Exanple 30) (100 ng, 0.24
mol ), triethylamne (0.04 ni, 0.29 mmol) and norpholine (0.023 nL, O0.26
mmol) were stirred in dichlororrethane (3 nL) under a 15 nitrogen atnosphere
for 16 h. The m xture was poured into ethyl acetate and washed with
saturated sodi um bi carbonate solution. The organics were dried (MpSO™) and
concentrated. The product was purified by flash colum chromat ography-
(eluting with 97% di chl-or omet hane: 3% nmet hanol) to give 80 ng of product as
a bei ge foam _




20 "H NWMR (300 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.15 (d, 6H), 1.80 (m 2H),
2.30(m 1 H, 2.60m 4H, 3.00 (t, 2H), 3.80 (m 6H), 4.05 (s, 3H, 4.40
(d, 2H), 9.9@MR7I11 H), 9.40 (s,1 H), 10.60 (s, 1 H. TLecTH¥oomash 3 (97%
di chl or onet hane: 3% MeOH) 25 Exanple 32 5-15-f2-(4-Ethvl-1-
pioerazinvllaceM -2-isobutoxv-3 pvridinvil-2-nmethyl-3- propvl -

6~di hvdr o- 7hl - pvr azol oF4. 3- dI pvri m di-nti#-one The title corrpound was.
prepared as for Exanple 31. "H NMR (300 MHz, CDC13): 8 = 1.05 (t, 3H), 1.10
(d, 6H) 1.10 (t, 3H), 1.80 30 (m 2H), 2. 25 (m 1 H 2.40 (g, 21-1),
2.40 -2.70 (mEx&é mpgemmo (t 2H), 3. 75 (s, 2H), 4.10 (s 3H), 4.40 (d,

2H) , 900(s o ) 60 ( 1 b O

PCTI BOO O 430 ’ et hanol 1 %

?mf‘z’”éa% = 2 435 "m’dm'ones t hyl - met hoxvet hyl ).- 2. 6- di hyd
ut oxv ovr - 3-et hy oxvet hy i hydro

- 5 7TH pyrazoI"%PA'ﬂScBé\PPPWWFﬁWéM ﬂ'menemqqg e usiag heatitle py t he

met hod of Exa&gh@ aﬁdgfsgmn lgégérpl e 15. "H NWR (400 MHz, CDCI3): S = 1.00

(t, 3H, 1.40 (1, 3H), 1.55 (m 24, 1.95 (m 1 H, 3.10 (4, 2H, 3.30 (s,

3H), 3.40 (t, 'H NMR (309mnt(lz,,cm;|;.), 84 4000 t(t, 3H),01.400)(t, 3H)55.56t(m, 2H), 4. 90 (d,

2H), 8.80 (s, 0 0.6 B 30.4 (WA
Exanpl e 34 5. 159 t%@i gb@@ﬂ%‘ﬁ# 820 sh@'a')(céﬁﬂl ()sr%'f'bdrﬁj/ﬁhéﬁf-‘)ﬁ(’e fyl - 2

( 2- met hoxvet hgH),-4.86 (t221d), 8i40(dy tH)7 Bi85\(s,atH)t ©1.003%s,dH)yri m di n- 7- one

Tri phenyl phos mmol ) in dichloronethane (1 nL) was added
slowy to an i %Jﬁ%&g :Jégﬂ&"éﬁ of 5-(2-but oxy-5-glycol oyl - 3-

pyri di nyl )1e3- et hyl - 2- (2 met hoxyet hyl ) -2, 6-di hydro- 7| f pyrazol o[ 4, 3-dj -

pyri m din- 7'0%§ar(nEi(ea£q)l e 33) (150 ng, 0.35 nmol) and carbon

7H-pyrazolof4,3- imidin-7-one

The title compound was made by the method of Example 16 using the title
1s compound of Example 20.
'H NMR (300 MHz, CDCh): 8 = 1.00 (t, 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 @,
2H), 4.75 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.90 (s, 1H).
LRMS (TSP): 413.9 (MH").
20

pyrazolof4. 3-dipyrimidin-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): § = 1.05 (t, 3H), 1.10 {(d, 6H), 1.80 (m, 2H),

2.25 (m, 1H), 3.00 (t, 2H), 4.05 (s, 3H), 4.3 (d, 2H), 8.40 (s, 1H), 9.00 (s,

1H), 10.70 (s, 1H).

LRMS (TSP): 468.1 (MH").

30
Example 23



20 tetrabrom de (140 ng, 0.42 mml) In dichloronethane (3 nL). The

solution was allowed to warmto roomtenperature. After 2 h further carbon

tetrabrom W@OU2H1%y, 0.075 mml) and triphenyi phosphi nePgRBevo1asded and

stirring continued for 2 h. Concentration and purification of the product

by flash col um chronmat ography (graghgnt elution with ethyl 25

acet at e/ pentane (10:90 - 70:30) gaV -'[2- but oxy- 5- (2- bronpacetyl ) - 3-

pyrldinyl]-3-ethyl-2-(2-methoxyethyl)-2,6-di hydro-7H. pyrazol of 4, 3-dJ-

pyrim di n-7-one which was used WlthOUt any further purification (slight

Contamna“t 18 Bk : 7dhd 2H-pyi |

5-[ 2- But oxy#%@%%pyndl nyI] 3-et hyI 2 (2- met hoxyethyl)-2,6

30 di hydro- i m di n-7-one , 0.42 mmol) was

di ssol ved i Frhgutnumcommmmmbm@esuemd@ﬁ P@I? usingthe fitle phol i ne VO

01/ 27112 PCLH gg("gjlgf?&am-'&%% (54 nmg, 0.62 mmmol ) and triethylamne (84 ng,
e

0. 83 mmol) vver e mxture was allowed to warmto room

tenper at sre HrNMBt(BOO MHZ, €DQL)o 5 = TS @oBHENL15vd; eM)apB0ameRH)Nd t he

residue dis | e sat ur at ed
sodi um bi ca g%’n "'{)t%bgﬂ zgﬁrd& §6E$ ﬁfaﬁqﬁgkbh&g@@ 2&%#3@ ()%ent rat ed.
Puri ficati oriHyy9.80 &5 hH),00.881(s, ¢H).omat ogr aphy (gradi ent el uti on 20% et hyl
acet at e/ pen % acetate : 3% net hanoVet hyl acetate) gave 70
my product . w&sﬁﬂﬂ“%m@ 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 io (t '4.45 (t, 2H), 4.65 (t, 2H), 9.00 (s, 1 H). 9.40 (s,
" M LRVS EES)'H)499 1 (|v|(4) E;Darrpl e 35( K (
- Yo

1 H, 1090
6- But oxv- 5- B:‘ls@é

15 dl pyri m din- 1|cot|nor]|tr| ng, 0.39 nmol)
was m xed mﬂmpﬂb—ﬂm%gund of Exarrple 1 (130 nmg, 0.26 nmmol) in

M et hyl pyr mabititle @efipolrd Was nidtié by the method of Example 3 using the title
compound of Example 23. _ _
15 'H NMR (300 MHz, CDCly): § = 1.05 {t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.25 (m, 1H), 3.05 (t, 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").

2d-Dvr azol ol 4. 3-

20

methyl-3-propvi-2.6-dihydro-7. razolof4,3- rimidin-7-one

6-1sobutoxy-5-(2-methyl-7-oxo-3-propyi-6,7-dihydro-2H-pyrazolof4,3-d}-
pyrimidin-5-yl)nicotinic acid (Example 24) (200 mg, 0.52 mmol). was
25 dissolved in dichloromethane and oxalyl chloride (0.18 mL, 2.8 mmol) was
added followed by 1 drop of N,N-dimethylformamide. The mixture was
stirred for 2 h and the solvent was then removed in VécUO, 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



the resulting solution was heated for 14 h at 150C under a nitrogen
atnosphere. The reaction m xture was cool ed and partitioned between 20

et hyl acet at®Wodndiwgat er. Concentrated ammoni um hydroxi de wegmsdgidess and t he
organi c | ayer was separated, washed with nore anmonia solution and brine,
dried (MgSH), filtered and evaporated to give a brown solid. 1H NWVR (400
MHz, CDCI3): 8 = 1.00 (t, 3H), 1.40 +tl163H), 1.50 (m 2H), 1.90 (m 2H),
3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.65 (t, 25 2H),
8.55 (s, 1 H, 9.00 (s, 1 H, 10.60 (s, 1 H. LRVS (TSP): 397.2 (M.

Exanpl e 36  diluted with further drchloromethane and washed with a 1 N solution of

6- | sobut 5- thyl -7 - 3- dhd- 4. 3-d1- 30
oyni i n 5. y1 PHICCBEF SomeP: 8 Prgec | The, e, Hara.ep WG 30§ (e et hod
of Exanple 35corld!entr¥’@doiﬂ:/ v?aE&é2 Tﬁﬂéﬁmgé‘}@&ssolv#% diéhl% tﬂa% 'VHZ

CDOI3) S = 108 (i é I-%é mp 3. 00
(t, 2H), 4. 103('% igpyl cmom (QaO 6@’"9& Waﬁ ﬁsldeda (ﬁﬂe(s? eH), 10.60
(1 L. PGS B i eter SO teehlores it ex%”p' ®
dipydm di n-5 OTQFn@- nbasedmmdrﬁasbanummpaarm erTbQ Qﬂlﬂdﬁ)$981mmded to a

e 7 o 150 B et S5t o st peperenpress
%com n?mrterue &x@gmemmfd@%o my, O. 4r1 mml) in (Et O 2P(S) SHO) (Zg(g) rsrh)
u
(o.e5 m)f) ms%&%éﬁ@j%@?@%?hﬁﬁﬁ(@' %wibg&i% Tdo s s& ring. After
14 h the neact,sor(my2H),.2.80 (ms1ld), BLOLY 2W),t4110 (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  B-Isobutoxy-N,N-dimethyl-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2 H-

razolof4. 3-dpyrimidin-5-viinicotinamide

The title compound was made by the method of Example 5 using the titie

compound of Example 24.

'H NMR (300 MHz, CDCla): § = 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), 4.40 (d, 2H), 8.40

(s. TH), 8.90 (s, 1H), 10.75 (s, 1H).

LRMS (TSP): 413.3 (MH").

Example 27

25  pyrazolol4 3-dipyrimidin-7-one
5-{5-lodo-2-isobutoxy-3-pyridinyl}-2-methyl-3-propyl-2,6-dihydro-7 +-
pyrazolo[4,3-dlpyriniidin-7-one (Example 22) (3 g, 6.42 mmol),
trimethylisilylacetylene (4.5 mL, 32.1 mmol), copper() iodide (37 mg, 0.19
mmol), Pd (PPha)2Clz (13.6 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 atmosphere. The solvent was evaporated and the crude



15 di chl or onet hane and washed wi th saturated sodi um bi carbonate sol ution.
After filtration and separation of the phases the organics were washed
again witiweav2iMet ed, sodi um bi carbonate sol uti on and biCREos43ed (MgSHA)
and concentrated. The product was purified by flash colum chromatography
(gradient elution from 100/ 0 dichl orgnet hane to 96% 20 di chl oronet hane : .
met hanol) to give 80 ng product. 'HII\W/R'MOO MHz, CDCI3): 8 = 0.90 (t, 3H),.
0.95 (d, 6H, 1.70 (m 2H), 2.10 (m 1 H, 2.80 (t, 2H), 3.90 (a, 31-1),
4.20 (d, 2H), 8.60 (br s, 1 H, 870 (s, 1 H, 875 (br s, 1 H, 9.00 (s,
11I2-|)3, 1%( 6 5mbaure Lpaditioried\VBetWeBR) 3% suifitm (bitgroonats sufutivry and Ethy?CT/ MDO/ 01430
- -- a

| e 38 . . . . o
542-i soBut I)T;Qpﬁgt_e( 41-'?%PWP'-°§ were ﬁpgg%qtra}eq/ F}‘Q g?%'ﬁ?“éﬁ%% ?c-e}‘?%ﬁiyl - 3-oropvl -
B 1 0Bt oxy e Nt oy LG Tyl 28 Pyt aml 0, 3- d
- - 7-,0X0Q- 3- propyl - - di Og r ,3-dJ 5
pyri ni di n- 5“"??‘4'335%"9?&/&?'@0{1&8% ETPB'E‘QWTE&&?%I A Weﬁ%p/oa}ﬁ%’ 0&0. 19 mol )
and chl o¢ oaggpiagfliyldnifionitm fluside WaB! addedr andcthbenlivturer stirtadx forf ar 14 h in
ethanol (5 nmL). The reaction m xture was cool ed antgﬁ concent r at ed.
i ‘©nt

Purificati ofuribgr i-8dn cHhe, QRoaniRs WRIS SVapPrried; A9 crugde Jpes r om 100%

di chl Ofomtﬁﬁ}ﬁgoﬁéa BtwERh B 0d G dilirh NHiGurBAMRAtE asdRltioni and)ethyl @Betate.of product .
H NMVR (400 , CDC6): 8 = 1.00 (t, 3H), 1.10°(d,,6l-a1, 1.85.(m 2H), 2.30
(m 1 H), 2The organicsyeresirigd (MgSOa)gnd gonggniratedipgive,t &(Pf?‘g*fct , 6.90 (s,
1 H, 8.80 LSawrdsblid (5 (s, 1 H, 10.75 (s, 1 H). LRVS (TSP): 438.9
(MH). 15 arrpF (Pr'epar ati ve exanpl e

N- Hydr oxv - 61H NMRt (800 -MHZ,2CB6kLN ] =71.0& ¢, BH)r 381 (ds6H, d:80, (mo2t)-

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 ethyl acetate/pentane): R; = 0.25

15

dihydro-7 H-pyrazolof4 3-dlpyrimidin-7-one

5-(5-Ethynyl-2-isobutoxy-3-pyridinyl)-2-methyi-3-propyl-2,6-dihydro-7H-

pyrazolof4,3-dlpyrimidin-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 ethyl acetate and saturated sodium bicarbonate soiution. The
brown precipitate was filtered off and the 2 phases separated. The
organic phase was washed with more sodium bicarbonate solution and
25  brine, dried with (MgSQ,) and concentrated. This residue was combined
with the origihal 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, CDCl;): 8 = 0.90 (t, 3H), 1.00 (d; 6H), 1.756 (m, 2H),
30 2.20 (m, 1H), 2.90 (t, 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).



pyrazol of 4. 3-dl pvri m di n-5-vil -3-ovridi necarboxi m dam de Potassi um
t-butoxide (61 ng, 0.54 mmol) was added to a stirred 20 suspensi on of

hydr oxyl ami n¥ORY/MBCchl oride (38 ngy, 0.54 mmol) in 2- et RdEBoegpempanol (5
m.). After 2-3 mn 6-isobutoxy-5-(2-nethyl-7-oxo-
3=propyl-6,7-dihydro-ZFprrazoI0(4,3-§5Eyrinidin-5-y|)nicotinonitri|e
(Exanple 36) (200 ng, 0.54 mmol) was™— ed and the reaction mxture heated
at reflux for 5 h. A further 1 equivalent of potassiumt-butoxide and 25
hydr oxyl am ne hydrochl ori de were added and refl uxing continued for 14 h.

The reacti on ERMS(ES)NA99MMHIL and concentrated. The residue was
triturated with dichl oronethane and filtered, washing the solid with
further dichloronethane. The filtrate was evaporated and purified by flash

col um chrow (elution with ethyl acetate + 2% ammoni a) gave 65 ng
of 30 the title cio pound as . a white solid. ,:1 WO 01127112 PCT/| BOO 01430
-124- 'H NVR g3302al R S-pyndiny)-2-methyt3-propysa.rditvdiey’ 1 60 (m

2H), 2.104( e 3-90 (s, 3H), 4.20 (d, 2H) 5.00 (br s,
2H), 8.40 (s : .. 9.35 (s, 1 H., 10.70 (s, 1 H. LRVS
(TSP): 399.8 ME{E Qxy-Sepyridinglr2rmethyl=3-Bropii. 6 dihydras 2k A

| oxvli m nol (ag t Ol beN MMl jo 2 t Dvl - 2. 6-di
h ro-7H nmyrazo %I%%B%’%%P%ﬂ%?%ﬂé %xea%l;@/é( I—I?/gj g 27 MOI) a

r oxy- 6- i sobut BROECCEa)eéd.59 19, 8-08x0mwl) Wesp yigosouslyistmask in-2 mixture of
o 0. 16, mrol HeRKf il Soétarmeien i (0 ik PRS0 TodF Thter o RRE, 70 Sci
(9.7 ng, 09le6atmasphetend IAfle3- ADNdx Hhe amixtuger opas ) cadled, hydilutedamiihdi i ni de
o v geibrodliand s ek i uphikd Sl il he) o7 1

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, CDCly): § = 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

dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one
5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7 H-
25 pyrazolof4,3-djpyrimidin-7-one {Example 29) (0.3 g, 0.75 mmol),
triethylamine (0.14 mL, 0.98 mmol) and methanesulfonyl chloride
(0.07 mL, 0.9 mmol} were stirred in dichloromethane (7 mL) 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 (MgSOs) and evaporated. The product was purified by flash



Is by flash colum chromatography (eluting with 90%
di chl or onet hane: net hanol ) to give the product (58 ng) as a white solid. "H
NVR (300 WOO/2M2 3): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1PSUIRGO143¢) 2 30
(s, 3H, 2.25 (m 1 H, 2.95 (t, 2H), 4.00 (s, 3H), 4.40 (d, 2H), 5.25 (br
s, 2H), 8.60 (s, 1 H, 875 (s, 1 H), 10.70 (s, 1 H. 20 LRvs (El): 442.1 .
(M#4). Exanple 41 5-j2-1 —119 - :
sobut oxv- 5- (5-net hyl - 1. 2. 4- oxadi azol - 3-yl | - 3-Dvrl di nvi |l - 2- net hyl - 3- oroD
| 6- di hydro-7i hoyrazol ol 4. 3-dl ovri m di n- 7-one 25
5- (5- [[(Acecqhmmchromatogl(aahy eiting wigh P7%. dichipranasthane: 3% mathapel) - 2 net hyl - 3-
propyl - 2, 6-di o[ 4, 3-dj pyrimdin-7-one (Exanple 40) (55 ny,
0.13 rrm)l) m@@@y@*‘%& for 3 h. After cooling the oxadi azole was
purified bylH M(mm cDCERagn oy, 3H) ut. i85 (d,véH)h 138D (m, 2H),
di chl or onet hane: net hano to give, 21 I-?)l I oe\gfoé gi 01/27112
PCT/lBooomQ@(mw&éiOOﬂ it 4- 10 (5. 9D, 46:@&53? @ (Sc 1.10 (d,
( 1 2.70 (s, 3H), 3.00 (t, H)405(s,

4. 4% ic?,ll) %‘r’(s ‘?ng Gﬁ(s 1‘&8 9. 35'6Is 1 H, 10.70 (s,1 H. LRVB (ES):
424 1 (M—l4)TLCﬁR&Q;ﬁ;ﬂQ@%q@chloromethane 3% MeOH)
5-12- 1 sobut oxv-5-(3-net hvl - 1. 2. 4- oxadi azol - 5-vl) - 3- pyrldlnyII-Z nmet hyl -
Dronvl - 2. 6-di hvdro- 7i fwrazol 014. 3-dl oyri m din 7-one
5- (5- 1 odo- 25mb&t§1xy 3-pyridinyl)-2- rrethyl 3- propyl 2,6-di hydro-7H io
pyrazol o 4, ) X iy " 4249l ) and N

hydroxyetha"' TT7 Suspended in
tol uenei1§4 286 0885 mmol ) was added.

at h At S5éﬁ-&%—ﬂ%a%w&égﬂ%&o&??ﬁﬂ%ﬁﬁ*ﬁemﬁgeﬂw2% pre heated ol
dihydro-7 H-pyrazolof4,3-djpyrimidin-7-one  (Example 30) (100 mg,
0.24 mmol), triethylamine (0.04 mL, 0.28 mmol) and morpholine
(0.023 mL, 0.26 mmol) were stirred in dichioromethane (3 mL) under a
15 - nitrogen atmosphere for 16 h. The mixture was poured into ethyl acetate

and washed with saturated sodium bicarbonate solution. The organics
were dried (MgSO,4) and concentrated. The product was purified by flash
column chromatography (eluting with 97% dichloromethane:3% methanol)
to give 80 mg of product as a beige foam.

20 'H NMR (300 MHz, CDCly): 8 = 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)

25 Example 32

propyl-2,6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one

The title compound was prepared as for Example 31.

TH NMR (300 MHz, CDCl3): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.10 {t, 3H), 1.80
30 (m, 2H), 2.25 (m, 1H), 2.40 (q, 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).



15 further portion of acetam doxine (50 ng), triethylamne (43 ng) and
Pd(PPh3) 2C12 (15 ng) were added and stirring was continued at 95C for 14
h. The cool eWOM3HB#3 on ni xture was diluted with ethyl acepeiwmo@ndse washed
with water and brine, dried (MgSO4), filtered and evaporated. Purification
by flash col uon chromat ography (gradient elution from 20 di chl oronet hane :
1% net hanol : di chl or omet hane) gave 70"r1k?;0pr oduct. 'H NWR (300 MHz, CDCI3): 8
= 1.00 (t, 3H), 1.10 (d, 6H, 1.80 (m 2H), 2.30 (m 1 H, 2.50 (s, 3H),
3.00 (t, 2H), 4.10 (s, 3H), 4.45 (d, 2H), 9.00 (s, 1 H), 9.40 (s,1 H,

10. 70 (s, 1 H) TLCRRp=0XB88% digHlofontdthéine: 10% snefbaroilf % arfimonid)- | sobut oxv-5- (1
H1.2. 3.4-tetrazol -5-yl)-3-gyridinvll-2-nethyl-3-aroavl -

2. 6-di hvdro- 7H Dyr azol of 4. 3-dl pyri m di n-7- one

5-[2-1sobut OXM 3- pyrl d| nyI] 2- met hyl - 3- propyl - 2, 6-di hydro-?H—
pyrazol o[ 4, 3- )

trinethylsilyPa ‘- U : s Zallaatil: g2 Sxdibys 4 ny, 0.22
nmol ) wer eshe adol 3)9‘. M&an&,é 10 m_) for 14 h. The react i on W c)

01/ 27112 PCT/ mxture was transferred to a PTFE |ined
seal ed vessel /hg ¥tig F%POW‘b@@Sn’madPrmeW@hMIQizE’éPéTlB{Ed%Qi using t he
reaction heatgg{ P S#C for a further 5 h. After cooling and filtering the
filtrate was ? ed with pentane. Further solid precipitated and this was

conbi ned wi t h'HINMBI(#00 Miz, ©DGI)pBt=at L0t 3H),pLAO {t, BH), by.55 [(ms 2H),0l umm

h t h h t f
510001y o o o kg0 e ¥ 21y SocH, ASREONRY, 3B W € £ 051 (1 °
3H), 1.10 16d, 26})4.651(32H) 41907¢))2H), 8.8DQs,(1H), 9.2bi(s, 181)110.60 (s,AH). 4. 10 (s,

?K/ll)*)él 35 (o Rifls 1&pi0ab6a e, 8 9° (s 1o 1 H. LRW(ES): 410.1

15 -dihydro-7H-pyrazolof4,3-dlpyrimidin-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)-2,8-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 dichioromethane (3 mL). 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)-2,8-dihydro-7 H-pyrazolo{4,3-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-ethyl-2-(2-methoxyethyl)-2,6-
30  dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (205 mg, 0.42 mmol) was
dissolved in dichloromethane and the solution cooled to 0°C. Morpholine



Exanpl e 44 6-( 2- But oxv

5-i0do-3-ovridinyi)-2-[2-(di methylam no)ethvll-3-ethyl-2.6- 15 dih :

rdro- 7H oyWaSHBI4. 3-di ovri ni di n- 7- one The title conpouETBAYOMIfAe by t he

nmet hod of Exanple 1 from Preparation 17. 'H NVR (300 MHz, CDCI3): 6 = 0.95

(t, 3H, 1.40 (t, 3H), 1.55 (m 2H) 11 85 (m 2H), 2.30 (s, 3H), 2.80 (t,.

2H), 3.00 (q, 2H), 4.40 (t, : 52 20 2H), 8.40 (s, 1 H), 8.95 (s,
Hy, 10.70 (s, 1 H. LRV (TSP) 511 3 (M—II Exanol es 44a to 44c The

ol | owi ng conmpounds were nade btg t he net hod of Exanple 44 HN n NR NN
5 from t he(S#mgoP-6R smmol) and irsthylamine (84 nm - Ba/mmﬁ)%fﬂ@dptﬁ'ﬂw 01430

1
foll
25 f
--127- Ex 0 (t, 3
140 (t, 3H§f‘-e"|§‘@g§(vm\égﬁv\w W%éﬂbo@%u%@é&rr&zﬁé -452? ( H) 05
( , 2H)10 706‘59 (sulveﬁH)Mas4evﬂpo(atecz 2nll the 2egidug disspivied ig.etlayl (apetaie.H) 9 00 (s,
) , 1.40
( 3H) 5’%"{‘%"1 "E?% W%?g%&‘g’ﬁ?? é%gﬁ%q i?g% 33'&?5?“3’;4@‘9?% a",%H)zm, 2.90
(br s, 25{) bAnd,Odfied (RSO} b concenBated. 4 Rioificatior2 by, fla&h4colgmp 11-1), 9. 00
chromatography (gradient elution 20% ethy! acetate/pentane : 100% ethyl
acetate : 3% methanol/ethyl acetate) gave 70 mg p-roduct.
TH NMR (300 MHz, CDCly): § = 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 (m, 6H), 3.90
10 (t, 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").

q
t,
b

Example 35
6-Butoxy-5-[3-ethvl-2-(2-methoxyethyl)-7-0x0-6, 7-dihydro-2H-pyrazoliof4

15  dipyrimidin-5-yilnicotinonitrile
Copper(l) cyanide (35 mg, 0.39 mmol) was mixed with the title compound
of Example 1 (130 mg, 0.26 mmol) in N-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 (MgSQ,), filtered and evaporated to give a brown solid.
'H NMR (400 MHz, CDCls): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),
1.80 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.65 (1,

25 2H), 8.55 (s, 1H), 9.00 (s, 1H), 10.60 (s, 1H).

~ LRMS (TSP): 397.2 (MH*).

Example 36
6-Isobutoxy-5-(2-methyl-7-oxo-3-propyl-6.7-dihydro-2 H-pyrazolo[4.3-d]-
30  pyrimidin-5-yl)nicotinonitrile '

The title compound was prepared by the method of Example 35.



(s, 1 H, 10.70 (s,1 H. 44c 612.2 (400 MHz, CDCI3): 8 = 1.00 (t, 3H),

1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m 2H), 1.90 (m 2H), 3.00 (q, 2H), 4.40
(t, 2H), 4.5W0®2713), 4.65 (br s, 2H), 5.20 (m 1H), 8. #Or/(eemiksd, 9. 00
(s, 1 H, 10.80 (s, 1 H. Exanple 45 (Preparative exanple)
5-(2-Butoxv-5-trimetiylsitglethvnvl-3

pv(di nvl)-2-i 2- (di net hvl am no) - et hvl 122~

3-et hyl - 2. 6-di hydro- 7H ovrazol ol 4. 3-dl pyrim di n-7-one 5 Pd(PPh3)2Cl2 (11.2
ng, 0.016 mmol) and cuprous iodide (3 ng, 0.016 nmmol) were added to a

stirred sl urria-mmﬁ (460 lmnzo)oo Gls)t 801951, 3H) ﬂM'O)(dZGH) 1.80 (m, 2H),

[ 2- (di nmet hyl am n?() %04 et h ? 6 di hydro- 7M Z0l o[H -dJ- pyrimdin-
7-one (Exarrpl ﬁ%( Gy BH),i 41409 (d, §9r1(-'hé )(%OFH(S’) and
acetonitrile nf:?) m terrper ature under a nitrogen i o atnosphere. The
m xture was hea ‘for 3 h, cooled and extracted frombrine with

di chl or omet hahBM&(‘rﬁPJ)mBMIMH*Dhe organi cs WO 01/27112 PCT/ 1B00101430 --128
were dried,(MySO) and concentrated to give a yellow solid. .Purification

by flash col um chromat ography (eI ution with 5% net hanol/ 95%

di chf or onet haExample\& gparativeexama@)a pal e brown oil (290 ng, 93% . 'H NWR
(300 MHz, CDC&3 ‘ . ) il 3H), 5 1.50
(m 2H) 1. 907 . =30 y 5z 2H), 4.40 (t,
2H) . 4,60 (1, cihimicin-80i)Spidrecalofioamigs H . 1070 (s, 1 H). LRVS (TSP):

913 (M) BT Goni ek Sl o, S oSt R IR A, e

10  methyl-7-oxo-3-propyl-6,7-dihydro-2H-pyrazolo[4,3-djpyrimidin-5-yl)-
nicotinonitrile (Example 36) {150 mg, 0.41 mmol) in (EtO),P(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 dichioromethane (5 mL) added to
aid stirring. 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 (MgSQ,)
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, CDCls): & = 0.90 {t, 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



Ex. R LRVB 1H NMR 45a | 523 MH (300 MHz, CDCI3): 8 = 0.25 (s, 9H), 1.00
cice"Jd (t, I—P 1.40 (t, 3H), 1.50 (m 2H), 1.90 (m 2H), 2.50 (m 4H),
2.95 (t, NQO23135 (g, 2H), 3.70 (m 4H), 4.40 (t, 2H) PCHIRgpos0 2H)
8.40 (s, 1H) 8.80 (s, 1H), 10.70 (s 1 H) 45b 615 - MN& (400 MHz, CDCl 3):
8 =0.25 (s, 9H), 1.00 (t, 3H) zig 1.50 (s, 9H), 1.55 (m
2H), 1,90 (m-4H), 2.40 (br s, "21 5(br s, 2H), 3.10 (m 2H), 440(m
3H), 4.60 (t, 2H), 8.35 (s, 1 H), 8.80 (s, 1 H, 10.70 (s, 1 H. W
01/27112 PCT/ MDO/ 01430 --129- 45c 582.4 - (400 MHz, CDCI3): 8 = 0.25 (s,
9H), 1.00 .&'-I_m_gmg_s.(t 3H), 140(t 3H) 1.40 (s, H)-150(m 2H) ,

) 411 friaf?

1.90 (m 2H p.(br s, 2H),
525 (m I ‘ 500 ( < 1) Exarrple 46
5- (2- But oxy25-di rEpolo Bnet hvl ani nol et hvi | - 3- et hyl - 2. 6-

AR il e B T AR S & (725 T
]5_(§ 2% 9f<ypﬁm&aw thidee?i:?g}iéarﬁdpyrl(ﬂxambﬁ&g 37)- (d7Tret Img, amI no) - et hyl
(300 g 00 égfmmﬁla}"q ?P]'N° ﬂpﬂ%&%mpﬁiéﬁﬂn”'ﬂ%e Satg%g° éﬁf‘g?p(g ﬁfi at
room tenper fg§ru{£.h /iﬁtahaﬁolh(st m.)r e el feacttommixmwawasmm iantio brine io
and extract ed it ed puricsicn by flash coRni chromisiogiaphy’ Gradish® "'
elution from 100% dichloromethane to 3% methanol:dichloromethane)
10 gave 65 mg of product. .
TH NMR (400 MHz, CDCly): § = 1.00 (1, 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").
15

Example 39 (Preparative example)
N-Hvdroxy-6-isobutoxy-5-(2-methyl-7-oxo-3-propyi-6,7-dihydro-2H-

Potassium t-butoxide (61 mg, 0.54 mmol) was added to a stirred
20 suspension of hydroxylamine hydrochloride (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-2H-pyrazolo[4,3-d]pyrimidin-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 hydroxylamine 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.



(MgS™) and concentrated to give the product (285 ng) as a pale brown oil.
1H NWR (300 MHz, CDC13): S =1.00 (t, 3H), 1.40 (t, 3H, 1.50 (m 2H),

1.90 (m 2Hwom2oi{s, 6H), 2.90 (t, 2H), 3.00 (g, 2H), A4rcfmmpborsdH), 4.60
(t, 15 2H), 8.40 (s, 1 H, 8.80 (s, 1 H, 10.70 (s,1 H. LRVS (ES): 409
(M#). Exanples 46a to 46¢c The foll owi ng conpounds were nmade by the nethod
of Exanple 46 N-R N 20 fromthe appritPti-ate trinethylsilyl conpounds. WO
01/ 27112 PCT/ B00O/ 01430 -130-- Ex. R LRVMS 1H NV\R (M 46a ,/~ 451 (400 MHz,
CDC13): S =1.00 (t, 3H),2.40 (t, 3H), 1.50 (m 2H), 1.90 (m 2H), 2.50

4 2.95 4.40 (t,
o W 0”3, Wi lsop bz, COCKES = Gad, sH], 0,95 1Y, erd, Abd [, A1) 700 L1
(9400 ll/l—lgo C(Dcmszla (r8, $H) 2080 (t; 2HRR)90 (5, 3H), 4%Q(d.21ﬂ)1)5001(u§(:6§hl?, &rrgH) 1.20283,
(?? 1 H), 4.2‘"”(@' H)°,A(g’ %685&(,@’%’,2'0?%4%’ W 15 880 (s, 1K) 10 70
(s, 1 H. 46c KRMSITSP|:490.8\MH"). CDCI 3): 8 = 1.00 (t, 3H), 1.35 (t, 3H),
1.50 (s, 9H), 1.55 (m 2H), 1.90

Example 40 (Preparative example

-2.6-dihydro-7. azolof4,3-dlpyrimidin-7-one
N-Hydroxy-6-isobutoxy-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H-

10  pyrazolo[4,3-djpyrimidin-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

15 by flash column  chromatography {eluting with 90%
dichloromethane:methanol) to give the product (58 mg) as a white solid.
'H NMR (300 MHz, CDCla): § = 1.00 (t, 3H), 1.10 (d, 8H), 1.80 (m, 2H),
2.30 (s, 3H), 2.25 {m, 1H), 2.95 {t, 2H), 4.00 (s, 3H), 4.40 (d, 2H), 5.25 (br
s, 2H), 8.60 (s, 1H), 8.75 (s, 1H), 10.70 (s, 1H).

20 LRMS (El): 442.1 (MH").

Example 41
5-[2-Isobutoxy-5-(5-methyl-1.2 4-oxadiazol-3-yi)-3-pyridinyl}-2-methyl-3-
propyi-2,6-dihydro-7H-pyrazolo{4.3-dipyrimidin-7-one

25 5-{5-[[(Acetyloxy)imino](amino)methyl]-2-isobutoxy-3-pyridinyl}-2-methyl-3-
propyi-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 40) (55
mg, 0.13 mmol) was heated at 180°C for 3 h. After cooling the oxadiazole
was purified by flash column chromatography (elution with 50:1
dichloromethane:methanol} to give 21 mg of a yellow solid.



(m 2H), 3.00 (q, 2H), 3.20 (s, 1 H, 4.35 (t, 2H), 4.60 (t, 2H), 4.65 (br
s, 2H, 5.20 (m 1H), 840 (s, 1 H, 880 (s, 1H, 10.80 (s,1 H. Exanple
47 WO 0127112 PCT/TB00/01430

5- (5-Acetyl - 2- but oxy- 3-ovridi nvl)-2-12- 1di met hyl am no) et hyl 13- et hyl - 2. 6-

di hvdr o- 7H- pyr zol of 4. 3-dl pyr1midin-/-one s 1 N Sulfuric acid (1 nmL) was
added to a stirred solution of 5-(2- 0)y- 5-

et hynyl - 3- py(di nyl ) -2-[2-(dl met hyl am no) et hyl ) -3-ethyl -2, 6-di hydro-7H.
pyrazol o[ 4, 3-dJpyri m di n-7-one (Exanple 46) (280 ng, 0.69 mmt) in acetone
(8dn1_%] at rmruraﬁrmeoumz,eco?ja):@?yn.wm 3H§:h(.40 (dp6H), 0186 (mpaH), was added
and the m xture, heate tor r elNe 1.0 r i LXture was

cool ed, dil %t@c‘%&h' gﬁﬁr@r@ﬂ% %19 @L%"a- qusl Eetdl 4a‘ﬁg8'122@' %gt(?'at e washed
with furthegpy _wgplm),ﬂm@@,qﬂpj was evaporated and WO 01/27112

PCT/ 1 BO0O/ 0143 --131- the residue partitioned between ethyl acetate (100
nL) and sat bRMSESK AB4MMiTdar bonat e sol ution (100 nL). The aqueous was
washed wgth a further 100 nL of ethyl acetate and the conbi ned organics
dried (MgS™4) and concentrated. Purification by flash col um

chr omat ogr a ion 5 wth 9596 dichl or onet hane/ net hanol ) gave the
product as g_r8li&HRrakB-PHMathvE® o £ otadtdyoiBivn-ddntRdiwislthaiii-g. CDC3) : S =
1,00 (t, arpieqschitones-it ,ﬂ’. 2ok ool ByD-S puinibemetifh s~ ™ a1y 2. 00
(t, 2H), 3. pppyh2.62dihvdra-7Hhpyrazolofd)S-dipvrimidin-7-oneH), 8.80 (s, 1 H), 9.20 (s,

o) i ol P e e s o sggLe [1219, 47c The
10  pyrazolof4,3-dpyrimidin-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(PPh3)Clz (15 mg, 0.02 mmol) was added and placed in a pre-
heated oil bath at 95°C under 1 atmosphere carbon monoxide. After4 ha
15 further portion of acetamidoxime (50 mg), triethylamine (43 mg) and
Pd(PPh3)2Cl2 (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 (MgSOQ,), filtered and evaporated.
Purification by flash column chromatography (gradient elution from

20 dichloromethane : 1% methanol:dichloromethane) gave 70 mg product.
H 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

2.6-dihydro-7 H-pyrazolol4.3-dlpyrimidin-7-one
5-[2-Isobutoxy-5-cyano-3-pyridinyl}-2-methyl-3-propyl-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one (Example 36) (200 mg, 0.55 mmol),
30 trimethylsilylazide (0.069 mL, 0.54 mmol) and dibutyltin oxide (54 mg, 0.22
mmol) were heated at 80°C in toluene (10 mL) for 14 h. The reaction



N N O 15 fromthe appropriate acetyl ene conpounds. Ex. R LRVS H NMR (IVH) 4"
48 0 469 (400 MHz, CDCI3): 8 =1.00 (t, 3H), 1.40 ~iNJ (t, 3H), 1.50 (m
oH), 1.90 (nWOMID 50 (m 4H), 2.65 (s, 3H), 2.95 (t, PEHTBOGIGH (q,
2H), 3.65 (m 4H), 4.40 (t, 2H), 4.65 (t, 2H), 8.80 (s, 1 H, 9.20 (s, -1
Hy, 10.60 (s, 1 H). 49* NH 440 (400 M4z, CDCI3): 8 =1.00 (t, 3H),1.40 (t,
3H), 1.50 (m 4H), 1.90 (m 4H), 2.35126m 2H). 2.60 (s, 3H) 2.80 (t, 2M).
3.10 (q, 2H), 3.30 (d, 2H), 4.40 (m 1 H), 4.45 WD 01/27112 PCT/ 1800/ 01430
--132- (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (br s,1 H). 50* 539.5
(300 MHz,. CDCImi)(tur@was Iraoﬁe(red tBPTFE. lined spaled yeissel,1a fusth(asv 088)ymL 1. 50 (m

2100 358 Phehyefdfod St s o i plbn axpiB 6 b %00 L3 60

(s,1 H. S0a* ’Mdr %&hﬁ‘g ﬁﬁ@@xltw? th@D@ir&th w§s ailm@@ with éﬂféne 1.Rfthet ¢, 3H),
1.50 (m 2H), (m (s (g9,.2H), 3.90 (t, 2H), 4.55
(t, 2H), 4.70 sp[ld pgqq;pttag;&@q s \gaq.g:omgmgg wuth the original precipitate and

5 purified by flash column chromatography (eluting  with
dichloromethane/methanol/ammonia in a ratio of 5:1:0.1) to give
144 mg product.

'H NMR (300 MHz, CDsOD): § = 1.00 {t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.20 (m, 1H), 3.10 (t, 2H), 4.10 (s, 3H), 4.35 (d, 2H), 8.90 (s, 1H), 8.95 (s,

10 1H).
LRMS (ES): 410.1 (MH").

1s  dihydro-7H-pyrazolof4 3-djpyrimidin-7-one
The fitle compound was made by the method of Example 1 from

Preparation 17.

'H NMR (300 MHz, CDCs): § = 0.85 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 {t, 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 44¢c
The following compounds were made by the method of Example 44

25 from the appropriate pyrazolocarboxamides.
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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, 1H), 9.00

(s, 1H), 10.70 (s, 1H). .

44c

612.2

(400 MHz, CDCl3): 8 = 1.00 (t, 3H),
1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m,
2H), 1.90 (m, 2H), 3.00 (g, 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,

) were added
e was

ol ution then
ol um

. 88

1H), 10.80 (s, 1H).

Example 45 (Preparative exai

3-ethyl-2.6-dihydro-7
Pd(PPh3)Cl> (11.2 mg, 0.016 mmol) and cuprous iodide (3 mg, 0.016

olo[4.3-

rimidin-7-one

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 trieth_ylamine

(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



I 0. amoni a) gave the product (41 ng) as a white solid. "H NWR (400 Mz,
cbCl3): S=1.00 (t, 3H, 1.40 (t, 3H, 1.55 (m 2H), 1.90 (m 4H), 2.15
(t, 2H), 2.3Wo0y2711@H), 2.55 (m 2H), 2.65 (s, 3H), 3.00 (roTABddi4304. 20 (m
1 H, 4.65 (t, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H, 10.50 (s, 1 H. LRV
(TSP): 453.4 (M#). 15 Exanple 51 a

5- (5- Acet yl - 2- but oxy- 3- pvri di nvl ) - 3- et¥38=2- ( 1- et hyl - 3- azet i di nyl ) - 2. 6-

di hvdro- 7H Dyrazol ol 4. 3-dl Dvri m di n-7-one The title conmpound was made by
the nethod of Exanple 51 using 20 Exanple 50a as starting material. '"H NWR

(2 ﬁ;)o E/H&Z; : E:Dcm?e dﬁg& éﬂ!gSOd(%nd edrﬁ??egﬁat(éﬂ to Tgivei"é'l)felgiu fataid( gwurwaﬁonol.( ?5 (anH)

s . S, , . S, , . , R , ,
4.65 (t, 2%{),'”5%65'3 rﬁé?'i"‘w) phr%@qr@%ﬂﬂy,ﬁg%wﬁ‘ (@," F%;’Q"Yoféég‘ (s, 1 H).
LRVE (TSP): 4¥whforofmbthanefdavéthé prodidilas £pdie besWhL.OiIL90 m?,esse). - xamml e 52

2- Et hoxv-5-ni Lrou ridin:al)-2-nmethyl-2.6-di hydro7Hpyrazo 4. 3-
dl oyri m di n- 7-OriMR @02tMHza CPChhd =i 0138 bo&ébuhe% (o BHpr bAAth3Hns 29 (3.85

g, 27.5 1) 6 +4RD PR t - ol (80 nL)
was heatg.gg ugd%w’giﬁulgﬁér&'gﬁ)’rﬁ %é o%?éeg’. sqﬂg'dryeqégﬁgﬁmm@gture was
partitioned [2d)v60 (ti2H);I8B800(sE1 MR B80(sd1 i)y d0F0Hs,dH)c acid (2N), and the
resulting pregi,pi fidt washed with water and diethyl ether, and
dried. The fﬁ'ﬁﬁ%kﬁé@asﬁééﬁmed and the organic | ayer washed with
hydrochloric acid io (2N), saturated aqueous sodi um bi carbonate sol ution,
brine, then drg" ed !éllgﬁ)!;and evapor at ed under reduced pressure. The

resi due was ' diethyl ether, and the resulting solid
filtered ajpd dheddilowiiecompounds were made by the method of Example 45:

H@H
N
#

I

.
/SI\

from the appropriate iodo compounds.

Ex. R LRMS | 'HNMR
45a e 523 MH' | (300 MHz, CDCls): 8 = 0.25 (s, 9H), 1.00
A (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 1.90 (m,

2H), 2.50 (m, 4H), 2.95 (1, 2H), 3.05 (g,
2H), 3.70 (m, 4H), 4.40 (t, 2H), 4.60 (t,
2H), 8.40 (s, 1H), 8.80 (s, TH), 10.70 (s,
1H). :
45b Joyes -MNa® | (400 MHz, CDCls): & = 0.25 (s, 9H), 1.00
/O /‘{’\ (t, 3H), 1.40 (t, 3H), 1.50 (s, OH), 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,
2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.70 (s,
1H).




I sol ated solids were conbined to provide the title conpound (6.9 g, 79%.
1H NWR (400 MHz, d3-DMSO): S = 1.35 (t, 3H), 4.10 (s, 3H), 4.54 (q, 2H,
15 8.39 (sWOMME1Zg 70 (d, 1 H), 9.19 (d,1 H), 11.92 (s,PCH/mEpMIANG 317
(MH) + Found: C, 49.36; H, 3.82; N, 26.57. C13H12NQ04 requires C, 49.18; H,
3.77; N, 26.53% 20 Exanple 53 SBror% 5-[ 2- et hoxv-5-ni tnopyridin-3- |
-2nmet hyl - 2. 66-di hydro 7H 2 razol ol 7. 9(11'pyrim'din 7-one A m xture of the
title conpound of Exanple 52 (6 9 g, 21.8 mol), bromne (1.35 nL, 26.2
mmoi ), and sodiumacetate (2.7 g, 32. 7 mmol) in 25 acetic acid (100 nl)
was heat ed undsc efI ux r6824ren | {400 MHE, ICDCKRIS = A28 {4, M| 1loogni ne
/Qtdae

(0.35 nL, 6} 8 mm a he |rea stirred at 0 enpgr at ure
for a further 18 ﬁEﬁ |on‘si i xt 3&)@ ?ﬂgc‘h@ﬁhﬂ&?gﬁ éﬁ)dg]rgorgg ced
pressure and azeof roped t ol uene. 'ﬁﬂ; rgQS(rﬁugHyva@wq&t QH? oxad @etween
di chl oronmethane apd water and the 3o resul ti glhprem pitate filtered dff,

t

washed wi t h| di chl ¢r onet hane, |wat er, tr@'ﬂ)- ﬁ-ﬁ@ PH) 4 80 (brsRil) 52 ("\M)
/EBOQ1 01430 --135- The fillyif)apaones 1g§pgggt(§d".| nﬁ)g@qs, rganic

aqueous odi'um bi car bonat e ‘sol ut'i on,
brine,.then] dried té). under reduced pressure to dive a
yel | ow sol it ' 'e—c0'rr‘cr|-n'e'd'—5'Usp'e'|'rd-e'd"-r-rl--e1-|-ry'|-3
acetate, and stirred for 5 30 mnutes. The resulting precipitate was
filtered offgmm ed to afford the t|tIe corrpound (7. 66 g, 89% . 'H NWR
L a0 ] H, 8.70 (d,
F: C, 39.51:

H 2.80; N, (mewmc 39.63; H
5 Potassium fluoride (72.5 mg, 1.25 mmol) was added to a stirred solution of
5-(2-butoxy-5-trimethylisilylethynyi-3-pyridinyl)-2-[2-(dimethylamino)-ethyl}-
3-ethyl-2,6-dihydro-7 H-pyrazolo[4,3-dlpyrimidin-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
(MgSO,) 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),
1.90 (m, 2H), 2.30 (s, 6H), 2.90 (t, 2H), 3.00 (g, 2H), 4.40 (t, 2H), 4.60 (t,
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

. JEN,

20 i
from the appropriate trimethyisilyl compounds.
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{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).

rom
uct as

46¢c

393.3

(400 MHz, CDClg): 8 = 1.00 (t, 3H), 1.35
(t, 3H), 1.50 (s, 8H), 1.55 (m, 2H), 1.90
(m, 2H), 3.00 (q, 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).

dihydro-7

olof4.3-

rimidin-7-one

1 N Sulfuric acid (1 mL) was added to a stirred solution of 5-(2-butoxy-5-
ethynyl-3-pyridinyl)-2-{2-(dimethylamino)ethyl}-3-ethyl-2,6-dihydro-7 H-
pyrazolo[4,3-dJpyrimidin-7-one (Example 46) (280 mg, 0.69 mmol) in

acetone (8 mlL) at room temperature.

Mercury sulfate (40 mg,

0.14 mmol) was added and the mixture heated at reflux for 5 h. The
reaction mixture was cooled, diluted with methano! (10 mL)} , filtered and

the filtrate washed with further methanol. The solvent was evaporated and



(60 ngy, 239%. 10°1H NNR(4OO Mz, CDCI3): 8 = 1.50 (t, 3H), 4.15 (s, 3H),

4.60 (q, 2@00‘&@(3 1 , 9.00 (s, 1 H, 10.90 (s,1 H. LRVs (TSP):
475.6 (MHO Wni e 56 (Prepar ative examc)le) 15 PCT/TB00/01430

3- Brono- 5- (2- et hoxy-5-trinethvisilvlethynvl-3-gvridinvi)-2-nethyl-2 6 dih
dr} o-7H Dyrazoiot4. 3-dl pvrimdin-7- @g_:l'he title conpound was nade by the
nmet hod of Exanple 14 using the title ~conpound of Exanple 55. 1H NMR (300
MHz, CDCI3): 8 = 0.25 (s, 9H), 1.55 (t, 3H), 4.20 (s, 3H), 20465(q,

55 (e tho b o, Bl (i, miarod 1 i ol fchred *° 2 1
ridinvl3-2- -SoRAUNY |bm%rt§:rﬁ!té1¥6mor? trdo rgngr Erhelaquéo@s WiaB\Washediviitt7aone 25 The

title conmpound was made he nmeth le 15 using the tide

corrpound of farthen,1Q0 E@Ofﬁih\ﬂllﬂRe@R)Q“ qmmn organics dried (MQSQ)M) 3.20 (s,

1H), 5 10.90 (s,
D0 ean (g SShomnirtelp P o an coupin dhorfeBgraghy Guthy 16 0 (5

--137 - 5[5~m~ 596 - Qlcblpmethenﬁmemﬁnﬁl)f gaveyrthapprodyst (a8 a2 ceeam hydr o- 7H
razol of 4. ne A m xture of

gybrérm 5- (\}d&%‘ﬂ%h-&y{gqﬁy | - 3- pyri(dlunyl) 2- met hyl - 2, 6-

di hydr o- 7H pyt NMR (300 RiHz, @Gla)tﬁlﬁlﬂm)(iea(-l)ithl(e&musm n2H), s 2 mol),

TR Lo SR Ll B T, 1T

| 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)*
a8 |/\° 469 . | (400 MHz, CDCly): 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
(g, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 4.65
(t, 2H), 8.80 (s, TH), 9.20 (s 1H), 10.60
(s, 1H).
49° - 440 (400 MHz, CDCls): § = 1.00 (t, 3H), 1.40
/Q (t, 3H), 1.50 (m, 4H), 1.90 (m, 4H), 2.35
(m, 2H), 2.60 (s, 3H), 2.80 (t, 2H), 3.10
(q, 2H), 3.30 (d, 2H), 4.40 (m, 1H), 4.45




Furt her

H2SO4 (5 nL of 1 N) was added and refl uxing was continued for a

further 4 h. The mixture was cool ed and the sol vent evaporated and the
resi due part WOi%RH# bet ween di chl or omet hane and -wat er. Af peradoasisdeyi ng to
wi th solid sodium bicarbonate a white precipitate forned which was filtered

of-f before separating the phases.

The organic |ayer was dried (MgSOH),

concentrated and combined with the sollBd8-previously filtered to give the

=1. 30
8. 90

title conpound as a poorly soluble solid. HNWR (400 MHz, do-DMSO): 8
(t, 3H, 2.60 (s, 3H), 4.10 (s, 3H, 15 4.40 (q, 2H), 8.40 (s, 1 H),
(s, 1 H, 12100 (b s, 1 H. L (TSP) : 1 @92HY, 8 1H)Q.20L(s7 1H),410.60
PCT/ MOO 0143p --138 - Exanpl e|59 5-(5-Agetyl-2 thoxyr 3

dy~) - 3-r 6- f d| met hyllami no)-3_pyfidin I1-2]{brs, 1H).

met hyl - 2, 6- d{ hggf 0] /H pyr agorl of 4. T50VT | Fng 7 . ROl T Tl

(35 ng, 0.25] mol )ﬂ 6- iuﬁ\thy am no) pyr @Or?-l\g%flm @35b'§r'oﬁ|6§(ta§hgal'w
di hydrochl or|de (42 mj, (.25 nhol) and 5} (t53H) di48 {s29H), o5 {m321d); 1.0
nyl ) - 3- br onot 2- et hy~ - ey dr o- 7H pyr azol 31 PYLILM 4 é e
(Exanpl e 58)| (50 ng, 0. 13 ﬁl RPN AR i W T o IS i
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and brine, dried (MJS
Id was purified by fl
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(s, 1H), 9.20 (s, 1H), 10.65 (brs, 1H).

*The acid mediated hydrolysis of the acetylene to 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 fertbutylcarbamate functionality under the reaction
conditions.

dihydro-7H-pvrazolof4,3-dlpyrimidin-7-one
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(4-piperidinyl)-2,6-dihydro-7 H-
pyrazolof4,3-d]pyrimidin-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

1at e

of a
th

t he

The



99% di chl or omet hanefi net hanol / 0. 5% amoni a) to give 20 30 ng of the title
conpound. Further purification by trituration with ether and '
recrystal YRRV from i sopropyl al cohol to give 18 ny SCTBOOMIP oduct. 1H
NVR (400 MHz, CDC13): S = 1.60 (t, 3H, 2.60 (s, 3H, 3.20 (s, 6H, 4.20
(s, 3H, 4.80 (9, 2H), 6.70 (d, 1 I:Ql /.80 (d, 1 H, 8.40 (s, 1 H, 8.80
(s, 1 H, 9.20 (s, 1 H, 10.75 (s, 1 . 25 LRVB (TSP) 434.5 (MHI. WO

01/ 27112 PCT/ 1 BOW1430 - 139 - Exanple 60

5- (5- Am no- 2- et hoxv-3-avridi nvl ) -2-net hyl - 3- Dropyl - 2, 6-@)’ h d{,o- 7TH

pyr azol ol 4. gonkinvedifar a¢ h. 7 Furber-iormaldelyde (Ot Ak ab 374 Ssél“ igM14 nol) was
added to a "y ' : i ration 23
(1279, 35 ment soBfin? Bttt oy hide 08 e S e B e Tor 36 h
and then costirng coptinwadcbfer & 14.§,6n cStagtingomptesial st remaBed ®yent was

qi ot b et \ 2 ‘ d
noutr ol i sectiiie, fitteldiyge FRoibt B | of "4 3K, Yoglohp Sahd CHodilm S B et e
wi th di chl otriacetdxybesohydride (108:9ng.a061 mmel) guerec added cang istiingVySO4) and
S et © Banuridg' o & e e 1, >Thé Sealdion SRR GRS Jhllled Hifly| 0ot o ©

as el uant) esired product and recovered starting nmaterial.
'H NVR (300 didhibroibtiiafie, washed wvith $odiud-dicarbobate( solution then &dng,m 2H),
3.00 (t, 2H)

3. . , . 4. 60 (g, , ., 1H),
200 (1, 2, okl S b, Slndhd? & 166 ot (5 19
N16- Et hoxy- Thicinategraphy 7(elution3witho 9416:6:6 7 dichloyamethahé/metharal/0/884. 3-
dl avrim di n-5-yl | -3-Dvrj di nv) | pet.h | § Lde 20 Meth | f onyl
Chior 1 aelo( o agmonia) Gaveshe pikur TR WRIS BIEE, 77 o™ col bt on of
53 L PP SO0 £ R, 8016
Pyrazol ol S im di 215 BH), 235 (&, 35 258 (m 3H), 285 (S05H), 3.00 (m,
4H), 4.20 (m, 1H), 4.65 (t, 2H), 8.80 (s, 1H), 8.20 (s, 1H), 10.50 (s, 1H).
'LRMS (TSP): 453.4 (MH").
15

Example 51a

dihydro-7H-pyrazolo[4 3-dlpyrimidin-7-one

The title compound was made by the method of Example 51 using
20 Example 50a as starting material. |

'H NMR (400 MHz, CDCl3): 8 = 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 (q, 2H), 3.80 (t, 2H), 3.90 (t,

2H), 4.65 (t, 2H), 5.10 (m, 1H), 8.80 (s, 1H), .20 (s, 1H), 10.65 (s, 1H).

LRMS (TSP): 425.6 (MH").



0.48 mml) in pyridine (3 nL) at roomtenperature for 16 h. The m xture
was partitioned between 3% sodi um bi carbonate sol ution and et hyl 25

acet ate. Thewomyarix | ayer was washed with 0.5 N hydrochl peymBossissh and
water, dried (MJSOH) and evaporated to give 0.1 g of a yellow solid.
Trituration with dichl oromethane (tw ce) gave the product as a yellow solid
(50 ng). 'H NWR (300 MHz, d6-DMBSO): & B3406-95 (t, 3H), 1.30 (t, 3H), 1.70
(m 2H), 30 2.90 (t, 2H), 3.00 (s, 3H), 4.00 (s, 3H), 4.40 (g, 2H), 7.95
(s, 1 H, 815 (s, 1 H, 9.65 (br s, 1 H, 11.60 (s, 1 H. W 01/27112
PCT/ | BOO 0143@Exampk’s? LRVS (TSP): 407.3 (MH). Exanple 62 N IS~ hox
5-(2-net hyl - 7- 6.7-dih 2 razol o[ 4.3dl - 5 pyrimdin-5
yt | -3-Dyri di neierEitS LA -ofirg Mty dikydrond H-pyrazololf.s ) in

di chl or onet ha fidih)7-0fes treated with oxalyl chloride (0.24 nli, 2.75
mmol ) under a“nrtrogen at nosphere and 1 drop of N, *di net hyl f or mam de was

added. After A mbdgeefthe file compaundsdof Preparations:28 {8.85(9,127.8 mmea) wi t h
i ch h ¢ . ) j ; . .
5. (5 am no o &P 2% [4E 7 B i) In ey 3Pehiandl () nl) Vs AN
3- propyl - 2, 6- éndexirefiux FerRie &z then[ cpoledd| Phye reactiom mixtuiscwis panifioneds0) (150

, 0.46 I .ch dr ' , 1.15
%| ) andn?ﬁe%ratev%gca?‘ i gﬁﬁ%@éﬁﬁ%&é@d rsﬁp | '}or%@gn# (rg’{rc @@ﬂ)ﬁ%gqhﬁr%tﬂt?n was poured
i nt o sat ur at egrexipitaterfiltdred,r washedewittowatsr and adiethyiether, and tdriddwi THe et hyl

coet oo (o B SO L AV R
from 5% mabharf@), daturated cagriebbsusedium bitafdonatehsolationdibtine othemeddeahe) gave 35
19 of the. PrOMESOR aha SRaHbeetl bhder Alubed’ bRt Tl Fes i s © = O %8

triturated with diethyl ether, and the resulting solid filtered and dried. The

isolated solids were combined to provide the titte compound (6.9 g, 798%).

'H NMR (400 MHz, ds-DMSO): 8 = 1.35 (t, 3H), 4.10 (s, 3H), 4.54 (g, 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. Cy3H12N¢O4 requires C, 49.18; H, 3.77;

N, 26.53%.

20

pyrazolo[4,3-d]pyrimidin-7-one
A mixture of the title compound of Example 562 (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 allowed 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 dichloromethane and water and the
30 resulting precipitate filtered off, washed with dichloromethane, water, then
diethyl ether and dried.



2.90 (t, 2H), 4.00 (s, 3H), 4.60 (q, 2H, 7.40 (m 1 H), 8.25 (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% W@ M76%2: di chl oronet hane) - Rt = 0.42 25 ExanBCRIBGOB3L2-P ro
aoxy 5-iodo-3-pXridinvll-3-ethyl-7-o0x0-6, 7-di hvdro-2 H pvrazot o-

f4.3-dl pvrimdin-5-vllInicot! nate A solution of the W conpound from .
Preparation 32 (1.0 g, 2.3 mmol) i_rr13iff-'propanol (10 nmL) and ethyl acetate
(0.5 nL) was treated with potassium 30 tert-butoxide (253 ng, 2.3 nmol)
and heated to reflex for 24 h. After evaporation to dryness, the reaction
m xt ure wasThefitidteé easdsdperatednand Hiye organixl Jayed vashet WithCasuepuso - 141

acet ate and wat er , wher eypon, a I 1 e.50l] C .t ' t ed
by T i1 1 at | SAtdrarer oy Hicaraale shinse Attt iy e (WHBG g Scparat ©
C?Eclent r at etévayail%tﬁﬂrﬁﬁdﬁﬂﬁbdldcbﬂ ﬁém?uaé)whgivaca yellowasolid. hThe tisalatedwashed wi t h
ethyl acetate and recrystallise r.o ot t hanol 5 dj chl or,opet h t
afford the 6elidse "%é: a"%ﬁnf’é‘gqslﬂ ieﬁ?-sg%e?%g; a_L“.da StfrRg, J° |ﬁ”§m°(3oo
Mz, dB‘%"’Sﬁﬁ 3rréi§uésp-1gldhsuﬁh%préciﬁtfﬁé was Hilterell 6, larfl dried ®lafigrd 2. 8- 2. 95

S

(2H, br m, 4.25 (t, 8 25 (s H, 8.5 (s, 1 H. LRVB (TSP) 426
(VHE), 443 theditiecompoynd(z668 89%ound C, 42.40: H, Hé 69; N,(16.g’>9. Cal cd

for C15H, BI : 34 .80 4 65
tert-Butyl %Q@{“ﬁg@%ﬁf?' ?%Boh-sgbfg(ﬂ Eﬁy(t'%éﬂ'yﬁ@%\w gg)g%: %ﬂg di hvdro- 1
]I:Ié 15hg?/r az 8l70f(d, BH) R0 ([ditb).112116/s| 3kt at e and tert-butyl

-ethyl -5- (51 25 * :
pr opoxy- 3- D@W%ﬁ%@@xo 6. 7- di hvdr o- 2f +pyr azol of 4. 3-dl pyri m di n- 2-
| acet at goA Folnd:i ©N3RE11 Hf 2B0; MNy212R GgHRBENg creqeirgsi € 39H/3; H.1 nmol ) in
N, N- di net hg;sgwr%nsgg}o (10 m.) was treated with cesium carbonate (345 ny,

15 razolof4.3- idin-7-one |
Titanium trichioride (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-yl)-2-
methyl-2,6-dihydro-7H-pyrazolo{4,3-dlpyrimidin-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 dichloromethane and the
titanium salts filtered to aid separation of the aqueous and organic phases.
The aqueous layer was saturated with sodium chloride 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, CDCla): 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




20 1.1 nmmol ) and tent-butyl bronpacetate (156 L, 1.1 nmol). After stirring
at. room tenperature for 2 h, additional tent-butyl bronoacetate (50 L, 0.3
nmol ) was adWédame t he reaction stirred for a further O.pctheodgsg reacti on
m xture was diluted with water (75 nL) and extracted with ethyl acetate (4
x.25 m-). The conbi ned organic extracts were washed wth 25 brine (25 nL),
dried over Na2SO4 and concentrated, ankBéi-he residue purified by flash

col um chromat ogr aphy (di chl oronethane : methanol : 0.88 amonia
(95:5:0.5) as eluant). The flrst I somer to be eluted off the colum was

t he compound @B
propoxy-3-pyridin -g- X0- 6,.7-di hydro- -dj pyrimdin-1 30

yl ] acet at e, S from dii sopropyl et her (83 ng, 0.15
2,1|-T|;)|)1 XVD?éL/ 2By fitité "@Qé%63(274 Tﬂfﬂ&) %ﬂ%ﬁdé&%}ogﬁ% @%@ﬁrrecg (tl sz H§t1
5.25 (s, 2H) Sggmsw °f1the|)tltle @ompt)pad ottéxgmplef»ﬂ @OOtmg.so 58 mapol) iIRVS ( TSP)

gh2gm5+é4 C @&%ﬁé}éan{{?é’m% @nﬁgmg%'#ﬁg%sﬁe%gn ngﬁ%&b%eg conpound

of Exanpl e 65)Narmaémr z)btqt|405®°6t Hl;hemixture was cooled and purified directly
5-i0do-2-pro | AV, -dJ io
éyri m di n-g yl%?g%él'?a }ei'(n&/as rf.%tég%?ﬂg&ar%?nlgétg%ﬂ Pﬁé@%f’%ggg’ﬁ%\%"e er (147
ng, 0.27 nmoi 8% dichivrRniebanaibts, memnd)to give: tHia PBA(Ct, as3albrovin delid 6 (m

12 1.95-2. 3.0 (g, 2H), 4. t, 2 5.0 (s, 2 8.4 (s, 1
H),H)s 95 (s, ?@-6"@?[%92;05 (br gq E)D is L(RI\/B (!I_'DSP) 541((M/\)H)558 (I\/§\IH41
Anal ysi s: foouns mnqaoamwcgc@)ss&\l15@(:3@H)Cah5c{sfsw Ge0RpPuphsl - C
46.75: H 4. 88,9, 1), 806'(s, 1H), 10.90 (s, 1H).

LRMS (TSP): 475.6 (MH").

Example 56 (Preparative example)

15 3-Bromo-5-(Z-etho_xy-s-trimethﬂsilylethynyl-a-gyridinyl)-z-metnyl-z,6-
dihydro-7H-pyrazolo[4.3-dipyrimidin-7-one

The title compound was made by the method of Example 14 using the titie

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).

LBMS (TSP): 446.3 and 448.5 (MH").

Example 57

pyrazolo{4,3-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, CDCl3): 5 = 1.50 (t, 3H), 3.20 (s, 1H), 4.10 (5, 3H),
4.65 (q, 2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.90 (s, 1H).
LRMS (ES): 373 (MH?).

30
Example 58



The isonmers were distinguished by nCe studies. Exanple 66 20
1.3-Ethyl-5-(5-io0do-2 oropoxy-3-pyr ddinyl)-7-o0xo0-6.7-di hvdro-1 H :
pvrazol ol WNGBORIH2r i mi di n-1-vil acetic acid The title conBEUMROBI3EXanpl e 64
(50 nmg, 0.1 mmol) was dissolved in trifluoroacetic acid (0.5 nL) and the
sol ution stood.at roomtenperature elg’ ernight. The trifluoroacetic acid was
renoved by evaporation and the 25 T At ant gumtaken up in ethyl acetate
(2 rnL). A white solid crystallised out and was vvashed with further ethyl
acet ate to give the title corrpound (63% yi el d) H NVR (400 MHz, F30002D):
8 = 0.95 (t5-(3Acetylt2-8t ind 2H) , 455(t
2H) 5.6 (s, 17 8.9 (s, 1. H. 30 LRI\/IS(ES-pOS|t|ve|on)
484 (NHH) %@ﬁ%&@mﬂ%—'@@"—'—’%ﬁatwe ion) 438 (M CCRH), 482 (MH. WO
01127112 P(I/ | dRBELre 14610 &brolﬂ&S-(ZEﬂmw#E&etﬁVnyl-s-pyndlnyl)-z-methyl-z 6-

3- Et hvl 5-i od 2 6.
E)vratzo?/of 4, é‘ )3‘?'"%(70 o'g&;%/ 4"&'%'%‘35 %’W‘%I dé;évn{?g’ﬁdmv%s pr epar ed
in 65% yi el o dirhay 1tNBH;s %MnLi anGHgﬂ)ﬁSO fng, 0.17 mmol) in acetone (25
| odo- 2- pr opoxy- 3-py(d

pyri mi di n- 2 ]Véﬂ,se?téﬁ%’ ﬂ F@"‘é‘oﬁ%d@na @Fﬂ@dﬂﬁﬁ" raétglqu]oggf i‘écﬂ‘ret hod of

Exanpl e 66 rém&. Eamf 8 = 0.95 (t,
3H)a,rm 1e 3 (tﬁﬂgﬂl_ﬁrﬁé% Eﬁ"ﬂnlﬁbﬁﬂ) ivfhs addeUMﬂd( ﬁd‘i?lal_gs;p a g1) ora =29 (g
oH), 8.5 (sfurtbeHﬁ h.gThe rr(lsturelei& coehﬂ/@f\débe 0&391 pyaporatg\a 1?8‘!?9( MH+), 506

g,g"T\'f‘[*)BOO} ESras aﬁm&d@uﬁﬁﬁ didHlbrbimeiane iy hter) - ARYP Kubiging 12
10 wnth solid sodium bxcarbonate a whlte precipitate formed which was filtered
off before separating the phases. The organic layer was dried (MgSOa),
concentrated and combined with the solid previously filtered to give the
title compound as a poorly soluble solid.
TH NMR (400 MHz, dg-DMSO): 8 = 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).

LRMS (TSP): 393.7 (MH").




f5- (SAcetyl - 2-

Dr oooxv-3-Qridinvl|l-3-ethyl-7-0x0-6.7-dih dr} ro-I

H

pyrazol ot4. 3-dlp-vrimdin-1 yt)acetic acid The product of Exanple 64 (100

ng, 0.19 mMmoWPMaE1di ssol ved in

tri-orthotoly
triethylam ne

s acetonitrile (3 nlL) atrCOMBeandsn

| phosphine (10 ng, 0.03 mml), palladiumacetate (3.5 ny),

(44 AL, 0.32 mol) and butyl vinyl ether (51 L, O.

were added. The resultant mixture was!3Seated to reflux for 10 h,

to cool toro
and the m xtu
m-) was adde
5n). Conbln
dried over

39 mmol )
al | oned

om tenperature, hydrochloric acid (6 M 1.5 nl-) was added
re io allowed to stir at roomtenperature for 6 h. Water (5
Example $&¢ reaction mxture extracted with ethyl acetate (3 x

d brin

e Ol S Ar_, at Lt a

3=DYTIg l.ll = Cat I 0

colum chr omﬁm . - W orin ma.rmb acetic acid
as 1s el uant I due | ch was C tall roqmet hyl a
further puri]ZngaW%&PM Wx‘itt)dl% “BP By"dy'?fﬁtyﬁ

acetic acig (

acetate to affor a white soli

ds- DVBO) : 8 =3P
2.85 (q, 2H),

(br s, 1 H.
25 5- (2 Pr opo

pvrazol ot 4. 3-
g, 2.1 nmmol)

3.5 h. After
by col um chr

15

20

25

1H NVR

%r&ﬁh doid @ﬂwyﬁlﬂéﬁlﬁnﬁ:j@m@' 025 |ri{m6r) ¥Rl j%l-(sl-aiﬁﬁﬂ-ﬁ % 581
ydrq?ﬁmrwlq[ﬁS-dj;qyn n79.

Vgidinyt)-3-bromo-2-met

e (5 n),
n by
(90:10:1)
etate and
anol

hyl

6(s 3H)

h o' B g, 635 vty yor&Buting “’m%”?%??“ﬁﬁ‘e‘%inlﬁ?elég

oL st ad@rbm)mnd erfeaction mmxre was ;ympysedlinea prethentesd

w -

el (1281147 8 i, TS idline s e tnd PABPRN ?ﬁ‘ﬁ‘%ﬁ?oi’?dél' ’

(200 ng, 1108 @pﬂi|2) maslle was saddled: hEhe sixiuteawas rehealed toaefiuxdfor & hef | ux for

ARIR 31ePhon §f ot 20R5RRIoD ahd B3 Bpy el 5

boronic acid dihydrochloride (32 mg, 0.25 mmol) were added and reflux
was continued for 14 h. The cooled reaction mixture was concentrated
and the residue partitioned between dichlioromethane and water and
filtered through a plug of Celite®. The organic layer was washed with
saturated sodium bicarbonate and brine, dried (MgSQO,), filtered and
evaporated. The yellow residual solid was purified by flash column
chromatography (gradient elution from dichioromethane/0.2% ammeonia to
99% dichloromethane/methanol/0.5% ammonia) to give
30 mg of the title compound. Further purification by trituration with ether
and recrystallisation from isopropyl alcohol to give 18 mg of pure product.
'H NMR (400 MHz, CDCls): § = 1.60 {t, 3H), 2.60 (s, 3H), 3.20 (s, 6H),
4.20 (s, 3H), 4.80 (q, 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).

LRMS (TSP) 434.5 (MH").

purlfled



(di chl oronet hane : nethanol (99:1) as eluant) to give the title conpound

as a white solid (0.83 g, 86%. 'H NWR (300 MHz, CDCI3): 8 = 1.05 (t, 3H),°
1.15 (t, 3wWQ0ANL 2 05 (m 4H), 2.95 (t, 2H), 4.25 (s, PEHIBIOMED (t, 2H),
8.45 (s, 1 H, 9.05 (s, 1 H, 10.9 (s, 51 H. LRV (ES - negative ion)
452 (MH), (ES - positive ion) 454 (M—l*) Anal ysis: found C, 44.92; H,
4.36; N, 15.33. Calcd for C17H20I NsOB9T, 45.05; H, 4.45; N, 15.45%i 0
Exanpl e 70 5-(1-Methyl -7-o0x0-3-Dropvl -6 7-di hvdro-1 H ovrazol of 4
3-dlovrimdin-5-yll- 6-probDOxvnicotinonitrile The title conmpound was

pr epar ed frg_gmpg_qgtle corrpound of Exarrpl e 69 usi ng the net hod of Exanple
35. 15 mp. ) 0 2 : H, 1.2 (t, 3H,
1.8-2.1 (m an) 2 ‘ y, 8.55 (s, 1 H),
9.1 (s, 1 ritnidih-7-drigVS (TSP) 353 (M—I) 20 Exarrpl e 71 |
1- Met hyl - 542- Dr opoxVv

- 3- d t ODvJ
di hvdr o- 7H 9?3529%? Q"tg’i'éﬂ(ﬁg @r}# '7‘°Bwvl%la:a ?R!ﬁ'!?'\/\%fs pr epar ed
from thespr gt tle do ﬁﬁ'ﬁoﬁOP@hfwonZﬂi (e gIEO?ﬂQﬁmO f) ixab@aAol43. 'H N

(300 MHz, de- m ol 65- 8 (t, 2H)
4.15 (s, 3m3oo4m;3 (7] zfnydurs g (éﬂuxqg i%r 3%hand tglenléqrﬁ)ed @éczwps .
LRVS (TSP) R8& nb%Uﬁe t&ébrﬁﬁﬂaﬂ%ﬂ e The St was removed in vacuo, and th.e
345- (1- met hyl - 7- oXo- 3- qr oovl - 7-d, i hvdro- tpv razolor4,.3

resultmg thick mixture dlssolved in water and neutralised to pH 5 wit 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) gave

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 (t, 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-methvi-7-ox0-3-propyvi-6., 7-dihvdro-2 H-pyrazolof4,3-

rimidin-5-vi)-3-pyridinvljmethanesulfonamide
20 Methanesulfonyl chloride (0.056 mL, 7.24 mmol) was added to a stirred
solution of 5-(5-amino-2-ethoxy-3-pyridinyl)-2-niethyl-3-propyl-2,6-dih;'ldro-
7H-pyrazolo[4,3-dJpyrimidin-7-one  (Example  60) (158 mg,
0.48 mmol) 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 (MgSOs) 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, dg-DMSO): & = 0.95 (t, 3H) 1.30 (t, 3H), 1.70 (m, 2H),
30 290 (t, 2H), 3.00 (s, 3H), 4.00 (s, 3H), 4.40 (a, 2H), 7.95 (s, 1H), 8.15 (s,
1H), 9.85 (br s, 1H), 11.60 (s, 1H).



WO 01/27112 PCT/ 1B00/ 01430 146 - pytimdin-5-vl,)-6-proooxy

3-cyridinyll-2-dro noate A solution of ethyl propiolate (0.2 nL, 1.9 muol)

in tetrahydrWPD@i/at1x5 nlL) was cooled to -65C and seo- but ytivigobrardsy (1. 3 M

in cycl ohexane, 1.5 nL, 1.9 nmmol) added nmai ntaining tenperature <65C.

After 1 h, a solution of 5 zinc chloride in tetrahydrofuran (0.5 M 12 ni,

5.7 mmol) was added and the mixture-al40owed to warmto room tenperature,

stirred for a further 0.5 h, cooled in ice and the product of Exanple 69

(430 ng, 0.95 mmol) added in tetrahydrofuran (5nmL) together with

di chl or obi s(t LRMS (TSMhaorld gMp'pal | adi un(ll) (35 ng) in tetrahydrofuran (2

to nm.). The reaction m xture was heated to 50C for 2 h, additional

di chiorobis (triphenyl phosphine)palladiumli) (35 ng) added and the

m xture heat e@xhmpleded urther 3 h. After cooling, water (5 nmL) and diethyl
er e_added

ether (5 nL) _ the mxture filtered through Celite(r), and the
aqueous phase ChorEHE &‘gj “w Mzl .,.A‘ ©c3-ppY8. 7-dihydros2{-pyea O eidired | s

organi cs wgre 5300 nicdthaitide drled over MgSO4, concentrated to
a residue and | graphy (ethyl acetate: pentane

(1:4) as elua 9otlnrphas:ld {68 mgceﬁﬁmanmdwhbmhm € mb)wasytedatasly sol i d
(300 Nz, DOV oxgA Cffogfé 0.2 gl °275 4imb Ugef ' RG6cHP Uiigplee 07 5
4H), 2.9 (t, 2n 1 drop®f (NN-cimpthydoramniide wasladded.c After 23Hsolventovdss, 1 H),
21924(SH 5. 853'%%'9% fr'vagho %?“%“@&&é@'&%"ﬂ%ﬁ%* li.nc7jl4;C H,
6.01; N, 16. 3eofidcxFaphie splid Wwak®added 5-(5-amino-2-ethoxy-3-pyridinyl)-2-methyl-
G 0xy. 35 SSPIR b TR SRt 88 TE o o B -
mg, 046 mmol), dichloromethane (5 mL) 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 exiracted with ethyl acetate (twice). The combined organics were dried
(MgS0.) and concentrated to give a beige semi-solid. Fiash column
chromatography (gradient elution from 5% methanol:dichloromethane to
10% methanol:dichioromethane) gave 35 mg of the product as a beige
solid.
20 'H NMR (300 MHz, CDCly): 5 = 0.95 {t, 3H), 1.45 (t, 3H), 1.80 (m, 2H),
2.90 (t, 2H), 4.00 (s, 3H), 4.60 (q, 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) - Rs = 0.42

25

[4 3-dIpyrimidin-5-vlinicotinate

A solution of the titte compound from Preparation 32 (1.0 g, 2.3 mmo}) in

n-propanol (10 mL) and ethyl acetate (0.5 mL) was treated with potassium
30 tert-butoxide (253 mg, 2.3 mmol) and heated to reflux for 24 h. After

evaporation to dryness, the reaction mixture was partitioned between ethy!



34 A suspension of the title conpound of Example 72 (110 ng, 0.3 mmol) in

et hanol (10 nlL) was added to hydroxyl am ne hydrochl oride (54 ng, WO .
01/27112 P¥P4BHI? 01430 --147 0.8 mol) in aqueous sodiRCiiBymorassi de (0. 26
M | m) and the resultant solution heated to 30C for 16 h. Ethanol was

renoved in vacuo and water (10 nL) added and the resulting sol ution )
acidified to pH 2 (conc. hydrochl or il#l xci d) prior to extraction with ethyl
acetate (3 x 20 nL). The 5 conbi ned organic extracts were washed with brine
(20 mL), dried over MSOM, concentrated and the residue purified by col um
chr omat ogr aeptaté cand i wajeniwhereuppradi avhiteosolist Ipyécipitatedit whigk wasie (20:80 to

o e \aPRrated BY RERITC e BIRAR"pnast’ wed deraritel ARSe her oS Lod
solid io (J¥a5, Goricemrated and pombBided ith thelaboveRsdlidpand/Mizis th&dCl 3): 6 =

ba oy washieh with stbli adel@is Cart (fbpystdiisgs” tioi (ot thbthanize° (S 51

i s LRVS (sTSHjichidrbrrichivéine toAitiory theditiefcomipdund ast wWhite sblid(583 mg).1.20. 31. Cal cd
for C22H22N64: .C, 58.53; H, 5.40: N, 20.48% Exarrpl e 74 20

5-f 5- Ami no- ZM8poxv- 3- oyri di nvl | - 1- met hyl - 3- pr ogyl - 1. 6- di-hvdr o- 7H

Y et hyl - 7 of CNMHS00AFy [, TIASONS EETTE SHL 153 B3P 1. 6118 (m. 24,
dJpydni di n-9-%2-95(%&&%@#-35@2%&%5(ﬁaﬂﬂhrﬂaﬂs. 1#8. The title conpound of
Preparation : ?’TR?% ot assi um hexanet hyl di si | azi de (1.97
g, 12.2 mm|'§7ﬁ'|‘"§%?§ﬁ?4%€f%ﬁ f %ﬂﬁt‘? were heated to 80C for 2 h, allowed
t o cool , iendAnalysisnfoundeQ, 12.400 ¢, 8.69HN, 16.39. Calcd for CysHyslNsO2: C,

42.37; H, 3.796; N, 16.47%

15

yllacetate
A solution of title compound of Example 63 (450 mg, 1.1 mmol} in N,N-

dimethylformamide (10 mL) was treated with cesium carbonate (345 mg,

20 1.1 mmol) and tert-butyl bromoacstate (156 uL, 1.1 mmol). After stirring at
room temperature for 2 h, additional tert-butyl bromoacetate (50 uL,
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,SO, 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-ethyl-5-(5-iodo-2-
propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-1 H-pyrazolof4,3-djpyrimidin-1-

30 yllacetate, which was ‘crystallised from diisopropyl ether (83 mg,
0.15 mmol). '



resi due was dissolved in ethyl acetate (150 nL) and washed with water (75
mt) and brine (50 L), dried over MgSO4, and purified by colum 30

chronat ograpW@ oyttt ing with a gradi ent of ethyl. acet at e:previseoma43020: 80 to
50:50)). Two conponents were isolated. The nore |ipophilic (RI=0.75 in WO
01/ 27112 PcT/1B00/ 01430 --148 - 1:1 ethyl acetate:pentane) was benzyl

5- (1- et hyl - 7- oxo- 3- propyl - 6, 7- di hyddé2%

H pyrazol o(4, 3-aj pynm di n-5-yl)-6-propo)y-3-pyridinyl carbamate (777 ng,
1.6 mmol ) and the nore polar conponent (R =0.51in 1:1 ethyl

acet at e: pent ammnieddmu&; theLpawound aﬁ-g 19 (gng,&.nglsnmLQ-z.dsH NMR (300
Mz, c6-DVBO): 6 = 1.05 (t, 3H§, 1.1 (t, . 85- 2, (9 4H¥3| 2.9 (t,
2H). 3.6 (s, {m)2Hu 305 (@ 2H314.5)t, 211')'33251(3;.%,&45.($5"ﬂh,r—1&5-§5;1 b2 (d, 1
H,11.3 (br Sqq}dhs VB (TSP) 343 (MHI. 10 Examote 75

{f5-(1- Met hyl } c‘xo-'S- ropyl -6.7-di hvdro-1 | fpv

aazol of 4. 3- di bRMSWTER)-581(MH").6- or opoxv 3-pyri di nvl | ami no)acetic acid A

Sdded to the APplEsRTRACE Bt v s 88 M 2ds T FCIRANOS G (0 S
m Xt ur e heat ed875; Hod.BeyNSf18.98%sdays. A further aliquot of sodium

bronbacetate (48 ng, 0.33 mml) was added and heating continued for a
further day. After cooling, the reaction mxture was extracted with ethyl

acetate (3 x Zhé setondisdmen {the eohipband ekExample 65)i-aertdutd [Mh@6- and 20
(3901 10: 1) a5 CePORAAIOBGVF PURIINEH-Fir S0 TN B 5 0pr opyl ot hor
L5 39 I el T e pi et Somh S5 ((
3H), 4.45 (t, (HHmg0.28mmpl.11) 8.2 (d, 11-1), .
'H NMR (300 MHz, CDCly): & = 1.05 @&, 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), B.4 (s, 1H), 8.95 (s, 1H), 10.75
(br s, 1H). .
15 LRMS (TSP) 541 (MH"), 558 (MNH4").
Analysis: found C, 46.71; H, 4.83; N, 12.86. Calcd for Cp1H2sNsO4l : C,
48.75; 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-8.7-dihydro-1 H-
pyrazolof4.3-dipyrimidin-1-yilacetic acid
The title compound of Example 64 (50 mg, 0.1 mmol} was dissolved in
triflucroacetic 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, FsCCO,D): § = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m,
2H), 3.0 (q, 2H), 4.55 {t, 2H), 5.8 (s, 2H), 8.55 (s, TH), 8.9 (s, 1H).
30 LRMS (ES — positive ion) 484 (MH"), 506 (MNa"). (ES — negative ion) 438
(M-CO2H), 482 (M-H).



25 11.25 (br s, 1 H. LRWS (ES - negative ion) 399 (MH. Analysis: found
C, 56.61; H, 5.98; N, 20.43. Calcd for C19H24N604 + 0.2H20: C, 56.48; H, ~
6.09; N, WOBWAHRBo Exanple 76 WO 01/27112 PCT/ BOO/ 01430 PCTABM/ONIL" 541

- Met hyl - 7- oxo- 3-Dropvl -6 7-di hydro-1 H pvrazol ol 4 3-di ov(m di n-5-
yl)-6-aroooxv-3-Dvridinvll-N-(nethvl sul fonvl ) nmet hanesul f onam de Met hane
sul fonyl chloride (0.02 nL, 0.3 mrb'll)3was added to a solution of the title
conpound of Exanple 74 (100 ng, 0.3 nmol) and triethylamne 5 (0.08 nL, 0.6
mol ) in dichloromethane (5 nL) and the reaction mxture stirred at room
tenperature for 6 h. After dilution with dichloronethane (5 nlL), the
reaction m xture washed with . water (5 nL), brine (5 nL), dried over
MySO™4, and ted to a reS| due Purlfl catl on by col um

chr omat ogr afggt : et at e: pentane (30: 70

to 50:50) to give te t|t| % ond a V\/mte sol |d (97 ng, 0.2 mmol).
HNm(sooMQMMM, 1.1 (t, 3H), 1.8-1.95 (m 2H),
(2d0 2I 2 H)é m Tﬂg%iﬂ? goﬁnfbhnd Wi prépated in. 65%yieldiréih téﬁ-bu&l-ua-s §thzlgﬁg(5z-M I2I—I) 8.25
Anal ysi s: ’f!ﬂﬁlﬁt:?-mp@sv-%’vﬂﬂf"Y§'71<B‘°'§x7'djl'l¥H%§’72‘a’t&!( '\/Fq[ﬁ IH2SN6OBS2: G,

45.77; H,  Spdfnidin-2 Yflacidtetatit ddnpolindZ! Example 65) using the method of
N F5- (1 Met Rgﬁ“y? oﬁx.g 3-oroov| - n?)dl hvdr o- 1pH pvrazol oF4. 3-dl ovri m di n- 5-

Y) - 6- or 000x gitowield M’NMQI f onani de The title conpound of Exarrpl e
76 (56 , I@ﬁn( @ f
sol l(.ltl onng(lﬁ)'!'\lllJN 2b W%fd#cf e m xtureg (ﬁ@"t’ % 45C 12%-?% @qh
react i ortoni 2Hur3:05vcs 2HHN€.51(t, 28,04 () 20D.RBI6 (S, 1H) 385(3 1H).
LRMS (ES — positive ion) 484 (MH"), 506 (MNa"). (ES — negative ion) 438
(M-CO:H), 482 (M-H).




25 and the residue diluted with water (2 nL) and acidified to pH 2-3 with
cbnc. hydrochloric acid to afford a precipitate which was renoved by
filtration, WagNeI2ni t h wat er and di et hyl ether before drydTABod/Ma4zdi ve t he
title conpound as an off-white solid (26 ng, 0.06 mMmmol). "H NVR (400 MHz,
CbCl3): 8 =0.95 (t, 3H), 1.1 (t, 3H), 1.8-12.95 (m 2H), 30 1.9-2.0 (m
2H), 2.9 (t, 2H), 3.05 (s, 3H), 4.25~(44-3H), 4.5 (t, 2H), 6.25 (br s, 1
H, 825 (d, 1 H, 865 (d, 1 H, 11 -(br s, 1 H.. W 01/27112

PCT/ 1800/ 81430 -- 150 - LRVS (ES - negative ion) 419 (MH. Exanple 78
Met hyl 345-0 fExatripld 68 - oxo 3-arooyl -6.7-di hydro-I HpYrazol oF4.3-dl 5
pyrimdin-5-y DI ¢ ‘ o}arro oat e Met hyl mal onyl
chloride (31 | —Z =~ ° XS-pyadin Fra St % solution of the

tine corrpound i ﬁfhi id- A0y} t‘c&cﬁjmml) and triethylamne (0.08 ni,
0.6 mml ) in dichloronet tion m xture stirred at room
t enper at ure f dfe2Rrogucty P?X@B‘%tﬁ? Kwodﬁ&nl%?érfﬁmanﬂaféﬁ?ﬁ?j ved M hed wit h

water (2 xs2. ic%h»tmé'“(@dnﬂ.\;erat Hﬁ@ané’-n@bﬁﬂﬁﬁi&?ﬁh d O(1" Mgange/ br own
solid. Purification by colum chromat o?ra h acetate as el uant)

gave the tutl@oammmnﬂd paliadiumhiacetate| %(m)ngmemymlmml(ﬁ uE NVR (300

MHz, CDCl 3) 1.05 85- 2 15 2.95 (t
2H). 3.75 %s %ﬁ% m"??')g%"“{ gwy&ﬂb"y'lﬂ"‘ér E%lo %? ""E"@é”’%’? ad?'ég’ Bi&ss (s, (1
H) ,)8422 (:/H4 ledthAanm&drbrw& ﬁ%dt%d t&éef%ﬁ fbﬂﬂo;h éxno%d to IcBuao(rESn-rl dp]?s'tive
i on na SI1.S Ny Y C or
CZlH26N605 clemper {Sée hydreghipsic agid %awg% Bb) &amﬁ@d ?Qgr&‘? gnixtu

1- Met hyl - 70X @iligwed ®0atlr ab roorl téiskratule for BYH. aWRker (§-rit)Was added 4hm 5-
the reaction mixiure extracted with ethyl acetate (3 x 5§ mL). Combined
organic extracts were washed with saturated brine (5 mL), dried over
Na;S04, and concentrated to a yellow gum. Purification by column
chromatography (dichloromethane : methano! : acetic acid (90:10:1) as

15 eluant) gave a residue which was crystallised from ethyl acetate and
further purified by column chromatography (dichloromethane : methano! :
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, de-DMSO): 8 = 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).

25

pyrazolo[4,3-dlpyrimidin-7-one

The fitle 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



vl -6-nroooxy-3-avridinyll-3-o0xo-B-al ani ne Sodi um hydroxide (2 N, aqg., 1
m.) was added to a solution of the title 25 conpound of Exanple 78 (79 ny;
0. 18 mol W@ A¥dt2hanol (10 nl) and the resultant mni xt uPETABROISY at room
tenperature for 19 h, concentrated in vacuo and the residue dissolved In
water (20 nmL). After washing with djghloromethane (20 nlL), the aqueous
phase was acidified to pH 2-3 wth™ HCO and the resultant white
precipitate renoved by filtration and dried 30 to afford the title
conmpound (58 ng, 0.14 mmol). mp. 261-262C WO 01/27112 PCT/|B00/ 01430

-151- 'H Nwmiqmmemumaneotonm{)(%:ﬁ a5 eluant) tg gjvedhp titie epmopousd( m  4H)
2.7- 2.85 ( 2H). . 4.15 (s, 3H),. 4.25-4.35 (m 2H), 8.3 (s, 1
H, 8.5 (s%f%‘fe%@i%b?ﬁrgé%‘l H LRVB (ES - negative ion) 427 (MH 5

/énalszsigg : L L] gmmswwa; COCIY: 821,05 (118H)36.15G8|3H), | @-2.06424NRC5; 0. 75H20

82: N, 19. 02% Ex | e 80
({f5-(1- Met Rﬁi(?.-%3()@4%0(803!7'%--‘63?!?%%#3-&65 1. 1)y P50 A 1UP (¥vr i i dli n-5-
o yi)- 63prqp|?xy-3- pvridi nvi |l am nol sul fonvl |l acetic acid Chl orosul fonyl

chloride™ (878 ny, 4.6 mol ) in acetonitrile (10 nm) wa Breated wi th water
(0.08 nL, 4LR S —nepativeionh#52 (M) . (ES:— pesitive ip éﬂlﬁre, concent r at ed

I n vacuo, a JEes ' v L |30 | IS . 1.17 nL of
this soluti omg‘a\‘%ss'tﬁghgaﬁdﬁié%ghﬁﬁggwméeﬁf#ﬁt| rrrggggg{'ﬁ i%hc'of the title
conpound of 46085y, 4.454N, 1848% g, 0.6 mmol) and triethylamine (0.16 nl., 1.2
mmol ) in dichloronethane (10 nlL). After 14 h, the reaction m xture was
extracted wth aqueous sodi um hydroxide (2 M 2 x 10 nL) and the conbi ned
aqueous oxt Exatmplef@ di fied to pH 3 with conc. hydrochloric acid, and back

20 extracted il ingi £ 0l o5 olofH S JRARIdIRS- Y- 92ni C
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, CDCls): § = 1.05 (t, 3H), 1.2 (t, 3H), 1.8-2.1 (m, 4H),

2.95 (t, 2H), 4.25 (s, 3H), 4.65 (t, 2H), 8.55 (s, 1H), 9.1 (s, 1H), 10.8 (s,

1H).

LRMS (TSP) 353 (MH").

diMdro-?H-gyrazoIq[l,s-Q pyrimidin-7-one
The title compound was prepared from the product of Example 70 using

25 the method of Example 43. _
'H NMR (300 MHz2, de-DMSO): § = 0.9-1.05 (m, 6H), 1.65-1.85 (m, 4H),
2.8 (t, 2H), 4.15 (s, 3H), 4.4 (t, 2H), 8.55 (s, 1H), 8.95 (s, 1H), 12.2 (s, 1H).
LRMS (TSP) 396 (MH").

30 Example 72




extracts were dried over MgSO4, and concentrated in vacuo, and the

rési dues purified by colum chromatography (eluting with a gradi ent of

di chl or onet hWedttthanol in (95:5 to 80:20) to give the tptiymoeaamound as
a creamsolid (132 ng, 0.4 mmol). 2s mp.267-270C 'H NVR (300 MHz,
de-DMSO): S =0.9-1.0 (m 6H), 1.65-1.8 (m 41-1), 2.85 (t, 2H), 3.5 (s,
21-1), 4.15 (s, 3H), 4.3 (t, 2H), 8.3¥—~1 H), 85 (s, 1 H, 10.5 (br s,
1 H, 12.0 (br s, 1 H LRV (ES - negative ion) 463 (MH 30 WO 01127112
PCT/i1800/ 01430 --152 - Exarrple 81 1 -Meth
(5-{4-1f4-met byfir B i 1e2-propYivdate 2- nropoxv 3- pvdft

10- 3- | -1.56- ‘ 7 di
AT AR LAy ”azt&m st PSRl ) 5 was

added to a st Wa%%oﬁdsﬁe%s”@%nﬂfseblbﬁtﬂmﬁlbﬁn (QWQHWCI@ﬁe)@ﬁé”ﬂ”SemZAf (100 ny,

0.3 mmol ) in NN-diisopropylethyl am ne . ﬁ% m xture heated to
reflux. Two fd¢& marolrsddeddanaintgining Wﬁﬂt@@-f & oéﬂ?fy“ 5‘ a solution of

met hyl benzgne gl hﬁ?ﬁ %2% fdf 3 and 6
h. After agt otg‘lk“ic gif et reactloﬁ%%mb«as a %mteg’ cool toio

room t enper at meemlmremﬂeuem wawo g roam taraperalure, Stirreq f@rrmhm!ner 0i%d by
COL T oo S8 a5 SSRGSk o il o8 QoBLAEL B0 Findl " o,
solid (119 ngaddte moin .  1HeaWdidfoGn\VHz, GDL)3): HgetHar0S (twithH), 1.1
(15 5% D)1 Bonroodfgommgtdbiadini s o'y oot
H, 8.4 (dp 1mf)., 11.Bhgbrreactidn HmixWiRd/5 WES - heatedt | toe 1500 5 Ger (MH).
Exanpl e 82 2 h, additional dichlorobis {triphenylphosphine)palladium(ll) (35 mg) added
and the midure heated for a further 3 h, After cooling, water (5 mL) and
diethyl ether (5 mL) were added, the mixture filtered through Celite®, and
the agqueous phase extracted with diethyl ether (3 x 15 mL). Combined
15 organics were washed with brine (15 mL), dried over MgSQ,, concentrated
to a residue and purified by column chromatography (ethyl
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 C, 6184; H, 589 N, 16.33. Caled for
25  CzaH25Ns04.0.25H,0: C, 61.74; H, 6.01; N, 16.36%

Example 73

dihydro-7H- ofof4 3-dlpyrimidin-7-one
30 A suspension of the titte compound of Example 72 (110 mg, 0.3 mmol) in
ethanol (10 mL) was added to hydroxylamine hydrochloride (54 mg,



20 Met hyl {[5-(1-nethyl 7- oxo- 3- prooyl -6, 7-di hydro-1 H oyrazol ol 4. 3-dl -

pyri m di n-5-vl)-6-propoxy-3-pyridi nAam nol acetate The title conpound of
Exanpl e 7WQ@@Ji2y, 0.6 mmol) and net hyl bronpacet at e ( BET/MBODO1430 58 nmol )
were dissolved in NNN= diisopropylamne (2 nL) and the m xture heated to
reflux for 20 h. After 2s cooling, the reaction m xture was pre-absorbed
onto silica; and purified by col urmi4dir omat ography (ethyl acetate: pentane
(50:50) as eluant) to give the title conpound as an off-white solid (139
ng, 0.34 mmol). mp.175C 1H NMR (400 MHz, CDCI3): 6 = 1.0 (t, 3H, 1.15
(t, 3H), 1.0.8lmal)imagdedys sciurd. tﬁ/d(quez(e)zs B, AomLandthe resullant(d, 2H),

Vo o1/ 27RRR RprB P Goor ey Erhabt s T8l iy phoud Bl 5 7y *

Anal ysis: f oafet (§0 rﬁm Q@Ueﬂn&ﬂib?reéhllnng&dhihon(hdldtﬂedm pERQHEBMBOY: C,
80/ S Exa

57.96; H, 6,3
2-1f 5 (1- neh%‘?FP" b 6id) BT o, Saction Wi Y1 agetle (& %25 7Ly Jhe
ovrim di g- 5cdﬂnbm6d%r§ﬁﬂ§\bx&a§wrwdbnwhém with Grineal20amk), Tdriedt ovdre conpound

of Exanple 74 (30 t 98 L, 0.9
o) oot o Mashy pemrtntiaiethand b 1R du PURCLEY GOl roBaRBERY | ¢ o
resul tant mygi qﬁwﬁﬁ h'gr&dlerttiof rewlrhbam@paﬁaﬁee(a‘aﬂo fb41du O)aéric.ethenhl ch

y

additional rneth 2- bronopr opi onat e was added and the

m xt ure heaethyl t acetate; usethanok (§0: 1%d%l @(!Fdr éﬁ%t F’Sﬂ’%spre Wetent rat ed in
vacuo and t B@&aﬁ&bﬂ%m%gﬁuhﬁg 18 givE tht HieCHSARINRORS RMAHKE! gotiabs or bed,

et hyl acet at pent ane as’1s eluant) to afford the title corrpound
as a whilte €38 mg, 0.138mel), o 6 mol). mp.185-7C 'H NVR (300 MHz, CDCL3): 8

= 1.05 (t, m2§9é§1°6 1.55 (d, 3H),
TH NMR (300 MHz, CDCls): & = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H),
2.95 (1, 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 LRMS (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

pyrazolof4.3-dipvrimidin-7-one and

Example 74a
Benzyl 5-(1-methyl-7-ox0-3-propyl-6, 7-dihydro-1 H-pyrazolo[4 .3-
dipyrimidin-5-yi)-6-propoxy-3-pyridinvicarbamate

25  The title compound of Preparation 36 (3.0 g, 6.1 mmol) and potassium
hexamethyldisilazide (1.97 g, 12.2 mmol) in tert-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




1.85-2.0 (m 4H, 2.9 (t, 2H), 3.75 (s, 3H), 4.1 (t, 1 H), 4.3 (s, 3H,
4745 (t, 2H), 7.7 (d, 1H), 8.15 (d,1 H), 11.4 (brs, 1H). 20 LRVS (ES -
negative iorWOﬁQ?f’GMH). Anal ysis: found C, 58.77; H, 6.cXTIR0/04H013. Cal cd
for C2, H2ZBN6O4; 0.1 EtQAc: C, 58.78; H, 6.64; N, 19.22% Exanple 84 25

N45- (1 - Met hvi - 7- oxo- 3-oroovl -6 7-di hvdro-1 H ovrazol of 4. 3-dl ovri m di n-5-
yU- 6- proooxy 3-pyridinvl | al ani ne The-t148 - conpound of Exanple 83 in

met hanol (5 nmL) was treated with a solution of sodi um hydroxide (64 ng,
1.6 mol) in water (2 nL) and the reaction mxture stirred at room

t enmperat ure f o1 lethyl. adétaterpentans) nwas:t bemayl36-(bimathyl-7-oxce84poopyk6tt ure in

vacuo, water i s _ad d th LUt 10 aqi di.fi ' onc.
hydrochl ori c g@w@ %'éw'i gni 'H'%QI ?@&éa%ﬂp?%am%‘ 1/27112
PCT/ 1B00/ 0143Q777 1139641 svrmmbl) \wnd thermmct»dw domgoneht cm:osrid Wt ietiyl i n vacuo
toglvethetltle nd as an off- esolld 4g43rrrml)'H
NVR (300 MHz, ?3""105!"%& 1!% °-H)9820 (m

4H, 2.9 (ts Amolp (t. 1 H), 4.25 (s, 3H), 445(t 2H),77(d 1 H,
8.15 5 (d, | H), 11.3 (br s, 1H). LRMS (ES - 1gativeion 413 (MH), 827
(M- H). Anal ySHsNMRo(360 MHz,50:-DMSOY S 6. 1295 (tNSH),o1.0 48, 3@91& 5t%0 (MC20H2BNSO4;

0.3H2O C, 57 I
2. 2- (Di met hylﬁ %g)( %@1 6%(%@:9%5(5 o aH8'E 24P, 7,75 (¢, .83 6.
di hydr o- 7M pvridpl b84brs, dHpvri mi di n-7-one The title corrpound of
Preparation 3 4 t) was di ssolved in fert-butanol (40 ni),
the solution 3&8@%1@%””?@@% W th potassium 15 hexanet hyl di sil azi de (2.66
g, 16.4 mm ) and heated to 60C for 24 h. The resultant m xture was
concentr at ed, Eamd t'h§ resi due taken up in water

: xample 75

6-propoxy-3-pyridinyilamino}acstic 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

bromoagcetate (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 MgSO,, and
20 purified by column chromatography (dichloromethane: methanol: acetic

acid (390;10:1) as eluant) to afford, after trituration from diisopropylether,

a yellow solid (16 mg, 0.04 mmol).

'H NMR (300 MHz, CDCls): § = 1.0 {t, 3H), 1.1 {1, 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 CigH2sNgO4 +

0.2H;0: C, 56.48; H, 6.09; N, 20.80%

30 Example 76



(200 mM-) and extracted wth dichl oronethane (3 x 100 nL) and the conbi ned
organics dried over MgSO4, concentrated and crystallised from ethyl
acetate t VOM2BHA the title conmpound as a white solid (RCHWBOY0143D0 2 4
mmol). "H NWR (400 MHz, CDC13): 614(t 3H), 1.5 (t, 3H, 2.3 (t, 6H),
2.9 (t, 2H), 3.0 (q, 2H), 4.4 ( f@ 4.6 (q, 2H), B.4 (s, 1 H, 90(5
1 H LRMVMS (TSP) 483 (MHO} 25 Exarrp 86

5-{2-(2- (D nmethyl Li M nol ethvlt-3-ethyl 7 oxo-6

7-di hvdr o- 2Hf - aovrazoto (4.3- di pyrimdin-5-vlh6-ethoxvnicotinic acid The
title conpdéiSc(iciethvhoxe-3asropyi-6; d do-hHhpyrazolol 3.dipwimidin=5-( 100 ni) was
treated w e L 0 mot ),
13b|s(dlyﬂm{"‘ vE(HEfﬁ ‘rhethafbsultbRathid pal | adi un(il)
acet at e (4Methane éulibnytmhl@orjdaaﬁﬁcbamt Oxasmmcxb)rwasmddaﬂb asolution 9D 01/ 27112

i1ty act on et ghmerpb ol BB (i, . B7o ol pha familiriy 07 0 "

bet ween sgl qg loermn.eo B&hmol)(lﬁiﬁbhlﬂrbmthtnwﬁenu gﬂd)thd_ieachml miareor gani ¢ phase
epar ate ri over ntr ted o, r :
sPulroificat.&F!ffﬁga& gi; f’@fqﬂ‘i‘?'f Wﬂ%ﬁﬁ%ﬁog}n of

di chl ororret ne: rmghangyam elmmte(l(iﬁhé) t avefdfedO) wittve rwdtey |

5-(2-[2-(di th t h 3- - .

7- f)xo[G (7 Idgeﬁvldg gﬁ&giﬁ‘ﬁh%&%&"gswﬁgﬁ andigensentrgted 1o, A BSIdNE: ot i nat e as
a slightly Pu.mﬁb'éﬂbrpﬁ Q:oﬁfrﬁﬁl@ﬁrdiﬁ&togka ay YSluting wilﬁ alhg?aduéﬂoowum l CDCI 3): 1.4
(t, 3H), 1.45 r%‘ ('h& 3 (‘ﬂ 3.95 (s,
3H), 4.1 (tace Peataﬂe((ao 79|4P 5¢:5 {059“'9 %"R%“ E‘ﬁﬁvs (TSP) 415
(MH) The csroyg@gﬁﬁ{ghwzgﬁﬁa (1.18 g) was taken up in d| oxan (20 nmL),

treated w t h . sodi um h dI‘OXI de. 3.4 nL and the resultant sol ution
stirred i sI'hNMR)(ﬂﬂQMhbeﬁ I2):ed f=ot- 1'4 alﬂ)aﬂﬂeﬁt. , Ai8-188 (M@ was renoved
'n ' 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,

1H), 8.75 (d, 1H), 10.9 (br s, 1H).

15 LRMS (TSP) 499 (MH").
Analysis: found C, 45.58; H, 5.16; N, 16.67. Calcd for Cq9H2sNsOeS2: C
45.77; H, 5.26; N, 16.86%

20

vl)-6-propoxy-3-pyridinylimethanesulfonamide

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
filtration, washed with water and diethyl ether before drying to give the title
compound as an off-white solid (26 mg, 0.06 mmol).
TH NMR (400 MHz, CDClz): § = 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)._



vacuo, and the remaini ng aqueous sol ution washed with toluene (150 niL),
acidified with conc. hydrochloric acid to pH 2, and concentrated to a
solid. Tritd¥ad¥V&ii2with hot ethanol (70 nlL) afforded the rROWBev@eepound as
a white solid (710 ng, 1.8 mml). 20 'H NWR (400 MHz, de-DVsO): 8 = 1.3 (t,
3H), 1.35 (t, 3H), 2.8 (s, 6H, 3.1 ( 2H), 3.6-3.7 (m 2H), 4.4 (q, 2H),
4.75 (t, 2H), 8.4 (s, 1 H, 8.8 (s, ¥R 10.5 (br s, 1 H, 11.9 (s, 1 H.
LRVS (TSP) 401 (MH). 25 Exanple 87

5-f2-i2- (D net hvl am no) et hvl | - 3- et hyl - 7- oxo- 6. 7- di hvdr o- 2H- pyr azol o-f 4. 3-

dl pyri m di n- 5-LRMS (ES+negativé-ior) 419(M-N)y.net hvl ni coti nami de The title
conpound of Exanple 86. (710 ng, 1.8 mol) was di ssolved in dichloronethane
(150 nl), 1-hydroxybenzotriazol e hydrate (263 ng, 30 1.95 mol),

N, N- di i sopr op\Hxairipld 7@ ne (1.26 nL, 7 mmol) and
1- (3-di net hyl am.popr op I)n- -e hxlcarboum,
01/ 27112 PCT/ PE3E r-Drapyhb. {rg

G- i 12t y! 8y il 6. R e o ofodhnggl ) and  he
resultant mxfure stirred a room errpera ure for . Saturated ag.
sodi um hydr ogdetbylmalenyl chlofd(3HyL, &&imioliwasrasded idoopwiss o astirratkr e added,

e oroanLc  aiod o SR VRE RS AR PAIFR B B8 MIONARY oo ove
I\/gSO4| concerilhe‘lhylmtmnd) 08irmE,i 06 Imymolp|inndichibromethangr &L di THe or onet hane
Lo 10% et sl Ayl SR B VoS kBl e A 31 " e copoune
3H), 1.55 1pt, diiHjorordethabe,(56iL), ﬂaﬁﬁd Wit Yatémm(2 14,5, ml)Od(leu oveh, 3.4 (s,
|3_|)H) 3.6 (s, %J@so,f,‘ ag’n% concengrgledzw ‘an orangglbrown sclu;3 P&nf w{iorlﬁ) By 9.2 (s, 1

column chromatography (ethyl acetate as eluant) gave the title compound

as a white solid (96 mg, 0.22 mmol).

*H NMR (300 MHz, CDCla): § = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H),

15 2.85 (t, 2H), 3.75 (s, 2H), 3.95 (s, 3H), 4.3 (s, 3H), 4.55 (t, 2H), 8.65 (s,

1H), 8.85 (s, 1H), 9.3 (br s, 1H), 11.15 (brs, 1H).

LRMS (ES - positive ion) 443 (MH").

Analysis: found C, 56.88; H, 5.87; N, 18.74. Calcd for CaiHzsNsOs: C,

57.00; H, 5.92; N, 18.70%

Example 79

~6-propoxy-3-pyridinyl}-3-oxo-B-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 methano! (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) 444 (MH' ). I s Exanpl e 88 5r2-tCvcl obut vl oxy

-5- nItro3cvddInvI) -nmet"yl-3 o ropyl-1. 6-di hvdro-7H

pvrazol ol "WOHIRyri ni d| n-7-one The title conpound of pPEHERANIEH 45 (1.0
g, 2.66 mmol), and potassium hexanethyl disilazide (1.72 g, 10.63 mol)
suspended in cyclobutanol (5 20 m),and ethyl acetate (0.5 m) was heated:
to reflux for 14 h. After cooling, the solvent was renoved in vacuo and the
residue taken up in water (20 m) and extracted with nethylene chloride (3
x 50 m ). Conbined organic extracts were washed with brine §a0 m), dried
over MySO4 44NMB (220 MHzde®MIO) Sy DIGHWOSm, i6)( 1.6 -8l 4Hl3-74 cati on by

Chtle compadim Ah RaE 2. 418 ¢ 4, 3258550, ﬁ%ﬁ‘ﬁ&s{‘@%@% e 3
?t:Lin;S (t, (§HH), 10.35(rsl 16N 4H), 2. 3- 2941(m iH), 2.5-2.7 (m 2H), 2.95
10.8 (br s, iﬂ%(&meﬁwsy)é%%@ﬂ% RIS \?;\10) (9)1/52(7i121PE|)T/
BOO 014331 maivsi Ardindsi €, P82t CH,566.42; N, 51886. NCalkdd 63or Cal cd for

C18H20NBO4 56. 24 % anpl e 89
N- F6- ( Cvcl oﬁmﬁ#ﬂ@?ogsﬂiréﬁmiﬁ éié?'ﬁ cgﬁ’( 6. 7-di hvdro-1 H pyrazol of 4
3-dlovrimdin-5-vl)-3-Dvridinvllacetam de and Exanple 90 io

5-f 5- Am no- 2- (cvcl obut vl oxv) - 3-nvri di ny6j - 1- met hyl - 3- or oovl - 1. 6- di hvdro- -
7H- pvr azol ofEXample 8dri ni di n- 7- one

10 yl)-6-propoxy-3-pyridinyllamino}sulfonyl)acetic acid
Chiorosuifonyl chloride (878 mg, 4.6 mmol) in acetonitrile (10 mL) was
treated with water (0.08 mL, 4.6 mmol) stirred for 10 min at room
temperature, concentrated in vacuo, and the residue dissolved in
dichloromethane (10 mL). 1.17 mL of this solution was then added

15 dropwise to a stired solution of the tite compound of Example 74
(200 mg, 0.6 mmol) and triethylamine (0.16 mL, 1.2 mmol)
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 MgSO,, and concentrated in vacuo, and the
residues purified by column chromatography (eluting 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, dg-DMSO): 8 = 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 (t, 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




The title conpound from exanple 88 (266 ng, 0.69 mol) was dissolved in
gllacial acetic acid (10 ml) and the vessel charged with 5% Pd on carbon
(20 ng) and WOiORPH® under hydrogen (60 psi) for 14h. The pewmby®misswas i s
removed by filtration (Arbocel*) and the residué concentrated in vacuo.

The residue was taken up in water (5 mé, basified to pH 8 (5% NaHCO3

sol ution) and extracted with nethyl end5ém oride (3 x 20 ml). Conbi ned
organi c extracts were washed with brine (20 m), dried over MgS™, reduced
in vacuo and purified by colum chromatography (first with 98:2 20

met hyl ene chlwhanol as eluant, then 30:70:1 ethyl

1- rrethyl 3- pr

B |Oxy) 5- (1-

hyl - 7- ox0- 3: =3 ) d 1)-3 25
gﬁi éi nyl ]O ggeNgﬁé&eﬁ/z(qaorﬁgthyMemmzenesulfonamlde (aé e r,| Om 3 rlnnmo?) yh)-

o | di hyd 713
(5 Loy ot sty i g e

B 5y 5 = 1(199 g, 6B mmalldn oLdispprapyiethitasing 465 [, 2l the. 55 6 (m
oH), 2.9 (t 4 7112

L 6143 are hetecto é@ 7@%5‘?{“@ ﬁgﬁ’"ségﬁéé (} i (br s,1 H.
LRVS (TSP) 35methyibenzengraulfonamide-(aach 88 mg0o0. 33nmn§ verg Bdded atter 89 Cal od

N 16+ ( oyl obul 1y ARtk 21 ¥ The Magfor’ el ik it 19 opol o

pyr azol o[ 4p 3- thopy temperaturs,- ;ill.)tadwpl}'lr eﬁ)ylngd:étabe(z!&mﬂe): andnpurifiey y281 C. | H
NVR (300 Mz, c%hBAﬁroﬁuat%g}ap%y( {preﬁ%é%rbegl; %ﬁiﬁ;ﬁg 9wi{r{na 6@d€en? o% étﬁyl 3H).,

acetate:pentane (20:80 to 30:70) to aftord the titie compounci as a yellow

solid (118 mg, 0.21 mol).

*H NMR (300 MHz, CDCl): § = 1.05 (¢, 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 (5, 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, 1H). '
LRMS (ES - negative ion) 564 (M-H).

Example 82
20 Methvl {[5-(1-methyi-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d}-
pyrimidin-5-yl)-6-propoxy-3-pyridinyllamino}acetate
The title compound of Example 74 (200 mg, 0.6 mmol) and
methylbromoacetate (55 ul, 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 seluant) to give
the title compound as an off-white solid (139 mg, 0.34 mmol).
m.p. 175°C
'H NMR (400 MHz, CDCls): 8 = 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)



io 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, 1.2 (s, 1 H, 855(s,1H, 865 (s,1H, 11.0 (br s, 1 H). LRMS
(TSP) 397 ‘("W?"" is Exanple 91 N-f6-(Propoxy}--(1-net hWCT’FBWB or oovl -
7-di hydro-1 H Dyrazolol4 3- dinyrimdin-5 vl 3-p ridinvll-N Ndinethvl urea
D net hyl car banoyl chloride (0.03 m,;&. 32 nmol) was added to a solution of
the No conpound of exanple 74 (100 nmy,” 0.29 mmol), 4- 20 :
di met hyl am nopyridine (2 ng), and triethylamine (0.08 m, 0.58 nmol) in

met hyl ene chloride (5ml). The resultant m xture was stirred at room
terrperatureLRMS(ESd&lpgatl\@jﬁﬂHlﬁ(Mm in vacuo and the residue purified by

columm chro Yo ) tde title
conmpound as@&%ﬁf?&égﬁ%u‘? 8@ W h%(?e y\; éo é‘feéélgg fol %z&ﬂé%o@ H NVR _
(300 MHz, CBYigB)H, 6.32; M, 20.28%, 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 (br
1 H, 848 (d, 1 H, 8.58 (d, 1 H, 11.2 (br s,1 H. LRVS (TSP) 414
(M—I+) 39 Amhm)gsas Found C 57.96; H 6.58;, N, 23 65. Cal cd for C20H27N703
: C, 58 .28: N, 71%V\DO/ _ I ‘ _--159-- Exanple
92 N F6- (Pr oyl 2-{F ey SZanean o : . 3 pyrazol or 4. 3-

5 dl pyri mi dj fa m i de (30 2L, 0.35
nmol ) was adde

0.29" mol ) The e eqmmncénﬁ%«ﬁ Z%d?@émg- msﬂ ‘é%q RIS (oo - ™
(10 m ) wer Sriiopitpiondly ! fie° uEc 0T %ﬁ??ﬁ;ﬁpéﬁﬁiﬁﬂdeﬁ’% e with
et hyl aaet atdasquopqutbylmne (% mi)nard the resultant mixture stirred at room
temperature for 14 h, after which additional methyl 2-bromopropionate
(24 pL, 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 titie compound as a white solid (258 mg, 0.6 mmol).
m.p. 185-7°C
'H NMR (300 MHz, CDCls): 8 = 1.05 (t, 3H), 1.15 (t, 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 (,
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, 5877; H, 682 N, 19.13. Caled for
C»1H2aNg04;0.1EtOAC: C, 58.78; H, 6.64; N, 19.22%

25

yl)-6-propoxy-3-pyridinyilalanine

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,



organi cs were washed with water (20 m) and brine (20 m), dried over
MjSO4 and condensed to the title conmpound as a white solid (101. ng, O.26
mml). mp. B8a¥8T2 is 1 H NVR (300 MHz, CDC13): 8 = 1. 02pdrmoodse 1. 13 (t,
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, 1 H, 861 (s, 1 H, 871 (s, 1 H, 11.15 (br s, 1 H.
LRVB (TSP) 385 (M+). Analysis: Founet184-59.08; H, 6.26; N, 21.45. Calcd
for Cl9H24N603. 0.1 20 H2O C, 59.09; H, 6.32; N, 21.76% Exanple 93

5-r5- (D net hyl am nol - 2-} Lr opoxy- 3-ovddi nyl | -1 -net hyl - 3- propyl - 1. 6-di hvdr o-
25 7H ovrazol Wwdk%fﬂmdlt? fittrafién, TéiRd dtiéd sin Ceouedgive et e 74 (100
nmg, 0.29 nmmol) was added tg 7% aqueous formal dehyde solution (0.13 m,

1.74 mmol ) an8omppyRdtagan gii-white selig{1804ng; 0ABMMOland the resul tant mixture

heated to 90Ct t .ls0wW r ' Th)pt Ur € was
i ut ed it h v AR (S MAe) COCRY 5511 08, 3R 1 MIEVEBRPHENFEY [ ct
wi th ethyl acémadh), @B & 219), 412 (t, 1H)N4.26 ds;tBH)4.45Xt, 2k)1 Z.7Wdy tHWBWBed Wi t h
water (20 ngl) dl 'eﬁ$ r \mfm WO 01/27112 PCT/ 1800/ 01430 --160 and
concentrat &d {% y)'r S ﬁes' f'ch was purified by col um chromat ography

(el uting wit hLRMS (ESw hegativedtn) 413(WHRERT (MeHYi ve the title conpound as a

| lid (24.mg, 0,06 myl). . 162- 162. 5 H N 0Q Mz,
ool %N:Sg L 1.809‘!/?5,‘ 3?9PPd1m.T§8) @??112§H),' 1%@612. (i?'%gH) !@‘"’? 98°'(t, 2H)
2.97 (s, 6H), 0.8400: G4 -8¥21( H, 63N, 0.82%(s, L H, 7.81 (s, 1 H),
8. 29 Eg lH)H) q"t%”ii/s&?%osp) 37F(5¢M5ﬂ§&2%a l;’sii%@égand C,H) 61. 46; (NS 7.08;H) N,

22.62. Calcd for Cl9H2sN6O2 : C, io 61.60; H, 7.08; N 22.59%
10 Example 85

dihydro-7 H-pyrazolof4,3-djpyrimidin-7-one

The title compound of Preparation 39 (2.1 g, 4.1 mmol) was dissolved in

tertbutanol (40 mL), the solufion 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 MgSO,, 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, CDClL): § = 1.4 (t, 3H), 1.5 (1, 3H), 2.3 (t, 6H), 2.9 {t,

2H), 3.0 (q, 2H), 4.4 (, 2H), 4.6 (q, 2H), 8.4 (s, 1H), 9.0 (s, 1H)

LRMS (TSP) 483 (MH")

25 Example 86
5-{2-[2-(Dimethylamino}ethyll-3-ethyl-7-0x0-6,7-dihydro-2 razolo-[4.3-
dlpyrimidin-5-yi}-6-ethoxynicotinic acid
The fitle compound of Example 85 (1.27 g, 2.6 mmol) in methano!
(100 mL) was treated with DMSO (5 mL), triethylamine (2.6 mL, 18.4
30 mmol), 1,3-bis(diphenylphosphino)propane (434 mg, 1 mmol) and
palladium(il) acetate (414 mg, 1.8 mmolj,' and the resultant mixture heated



Examr)le 94 Prouvi 5-f 1-nethyl-7-o0x0-3-oropyl-6.7-di hydro-1

ffovrazoi 0l4. 3-dlovrimd"m= 15 5 yl -6-nroooxy-3-oyridinyl carbamate The
title conMQAY2WI2 preparation 36 (114 ng, 0.23 mmol) i n PETARIE430( 15 nl)
was treated with potassiumbis(trimethylsilylamde) (148 ng, 0.92 mmol)
and the resultant m xture heated to 80C for 4.5 h, allowed to cool and
concentrated in vacuo. The resi due‘vv&§5'partioned bet ween water (20 20 m)
and ethyl acetate (20 m ), and the aqueous phase separated and extracted
with ethyl acetate (2 x 20 m). The conbined organics were washed with
wat er (20 mtc) 75t¢ iunde( 282.81KPax70 psi)i afdCONoES®4 )h. bAfter filtratiomtiroughat i ng t o an

othyl hoot afubScaBy e feaeiar, Bixtire “Fe PRABBHET RRGEE ehiofcRdibad 01 | ¢ s
29630(34 s iSo nmpaan%te’t‘J(isﬁlmﬂ)HaNURhé aMbItha@D@eb)aratéd —driedig Et g::?)
4.26 (s, 3 H)OV% dﬁ 3"3?09?9“]@?%“ ?c( Bp 6:!1’"&3 el ?Pf"igﬁé‘t"ﬁ‘ gp‘ mE 69 (d, 1

H, 11. Zs(brchﬁorﬂat rapﬁ? (&Bﬁﬁ;m r(tMﬁdichla%ﬁieﬂﬁn&m&ﬂuﬁd& 58. 88;
H 6.63; N 19.6 C21 H26N OO 01430 -

--161-- 58. 9@!13'111(1Q9 %éﬁ 9ﬂ}1°)19a‘@1 %1[%?@@\28'!/?3'“'"0)'9*%!!'?) thyk
3- Et hyl - 5- ( -6t thad | - 1. 6-
di hvdr o- 7H a-?*gzjgl-’gﬂn? Wpy?laigf f‘%ﬂmﬁmﬁe ti tr‘g’a@f)dr?ggﬁ%dr%%

preparation a@gbmslwrgpamranm id (hed8 @i ssol ved in n-propanol (200 nl),

et hyl acetatg Nfy 3}4}, S§ W’(} 3|.gui ani( P'%H§32§Ss ng).Zggztt %;gl ) Wwere

added and the resultant m xture tore itional

pot assi u® t 306 txi2k, 3.95 (s, @H),1‘44ﬂ ﬂﬂbl$7(ﬂ1§"lic%8ds-aﬂ'ﬂ 935 (srﬂH()t ure heat ed
for a furthqrnﬁg,ﬁgﬁigfsmgc)h t he sol vent was renoved in

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. hydrochloric acid to pH 2, and concentrated
to a solid. Trituration with hot ethanol (70 mL) afforded the title compound
as a white solid (710 mg, 1.8 mmol).

20  'H NMR (400 MHz, dg-DMSO): § = 1.3 (t, 3H), 1.35 (t, 3H), 2.8 (s, 6H), 3.1
(9, 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)ethvil-3-ethvl-7-0x0-6,7-dihydro-2H-pyrazolo-[4,3-

rimidin-5-vil-6-ethoxy-A-methoxy-A-methyinicotinamide
The title compound of Example 86 (710 mg, 1.8 mmol) was dissolved in
dichloromethane (150 mL), 1-hydroxybenzotriazole hydrate (263 mg,
30 1.95 mmol), N,N-diisopropylethylamine (1.26 mbL, 7 mmol) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (374 mg,



vacuo. The residue was partioned between water (50 m) and net hyl ene
chloride (100 M) and the organic phase separated. The agueous phase was
extracted wi MP®R2EA or onet hane (2 x 100 m) and the comnbi PeThHoGo@BE@ani cs
dried over MJSO4 and reduced to a yellow solid (-17 g). Purification by
col um chromat ography (elution with ethyl acetate) gave the title conpound
(13.3 g, 24.1 mmol) together with recox¥t=ed starting material (2.31 g, 4.2
mml). mp.175-177C. . . 20 1 H NWR (300 MHz, CDCI3): S=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 4t§5 mroolf t wepeH) added 7fc(ltbwedH)by &v,o-ﬂmethylhﬁdro@lamtoe 1 H,

10. 95 (br s, 54 gl H 5.01;
N, 15. e & M"&Pk’%ﬁgﬁéﬁ% 3@430) gl ySI‘H"‘"g ’2‘“’5?\1St o &1 % Exanpl e
96 5- (2- But oxwobmi tethpefatore( fbrit14nky) )Sa%uatdwhqlsodhﬂn('gd hoéwbdanate

|)ethvl 1 - 30 di b dl titl
Compound of - prigBRLk P, drdieramstags 63 sy pse”Aiies ghe SEaTIc WhasR 27112

PCT/ | BOO' 01s43Gemovéd 2and bmbaruaﬁ:eéd@ ;SﬁabeW%itréd’té’dit &fth Wdichlorsthéthahe! M
hexanet hyl di si I azi de and the reaction m xture heated

to reflux for @0nS0 Mlﬁ)er]"gneem@ne‘zforw phasesnwere, dijed qver MgSQuesi due was
partioned bet m&m@ﬁ an@adnfiaatﬁwédaﬂﬁn embﬁfadi? pHMi&.Iér&%mahﬁ to 7 (2N

HCl ) and the a hase separat ed r-act ed ene

chl ori de. %\{g g\%?mgm dichioramethane ks eluapty keafferdithe gl ﬁémpﬁllﬂ"(éd over

MySH4, and ccag batdadsd® 'i%%hﬁilﬁ V\:hl ch after trituration wth pentane,
afforded the title corrgoung@ ﬁ nmmol ). 1H NVR (400 MHz, CDCI3): 8

= 1.02 (t,13H)'H NMR (400 MH2, CIJGIE} & =61 e,rn, 33)1)1 55 i(tp 2#),853 {s, SBH)(BBSQH)
2.5-2.6 (M 495 SR80 G 3H), 3:4%, 39, 38, 3, §:98:-605 [l 2m), 4.7 (g,
2H), 8.7 (s, 1H), 9.2 (s, TH).
LRMS (TSP) 444 (MH).

15 Example 88
5-[2-(Cyclobutyloxy)-5-nitro-3-pyridinyl}-1-methyl-3-propyi-1.6-dihydro-7 -4
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 reflux for 14 h. After cooling,

- the solvent was removed in vacuo and the residue taken up in water (20
ml) and extracted with methylene chioride (3 x 50 ml). Combined organic
extracts were washed with brine (50 ml), dried over MgSO, and
concentrated to a yellow solid (~800 mg). Purification by column

25 chromatography (elution with 3:7 ethyl acetate:pentane) gave the title
compound {285 mg, 0.76 mmol).

m.p. 212-4°C.
1H NMR (300 MHz, CDCls): 8 = 1.05 (i, 3H), 1.76-2.1 (m, 4H), 2.3-2.4 (m,
2H), 2.5-2.7 (m, 2H), 2.95 (t, 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").



4H), 4.55 (t, 2H), 4.75 (t, 2H), 8.45 (d, 1 H, 9.05 (d, 1 H), 10.95 (br s,
1 H. Exanple 97 15 4-tr5-(2-Ethoxv-5-io0do-3-oyridin I}v ’
3- et hyl - 7-WQ8VHIR- di hvdr o- 2H PCT/TB00/01430

pyrazol or4. 3-dl ovri m di n-2-vl | nethvl tbenzonltriie The title conmpound was
prepared fromthe title conmpound of preparation 50 in ethanol using the
nmet hod of exanple 95. 1H NMR (400 7 -cDC 3): 6 =1.25 (t, 3H, 1.5 (t,
3H), 2.95 (q, 214), 4.6 20 (q, 2H), 5.6 (s, 2H), 7.25 (d, 2H), 7.60 (d,
2H), 8.40 (d, 1 H), 895 (d, 1 H, 10.8 (br s, 1 H. LRI\/SSZ?(M—U 549
(I\/Na+) 25Anslysty: eFdiﬁldE;LsﬁGBrM,gﬁmB‘E 20.68: Lalod fati CigHoNaOe : 10, | - 2
;(2-ptridin Y hvd ro- 7H Dvrazol or4. 3-dl pyri m di n-7-ons The
title conpo%érg‘iv\gsé%ﬁega%eg °*om t he product of preparation 51 using the
met hod of exanple 95. 30 mp.228.9-233.8C 1 H NVR (400MHz, CDClI3): 6 = 1.05
(t, 3H, 1.25 (t, 3H, 1.90 (m 2H), 3.00 (q, 2H), 4.50 (t, 2H), 5.65 (s,
2H), 7.05 (d, 1 H, 7.20 (m | H, 7.60 (t, WO 01/27112 PCT/ (B00/ 01430
-163 1 Hy, ExdMplesgg 1 H . 8.55 (d, 1H) 8.95(5,1H), 10.70 (s, 1 H)
LRI\/S(ES-po_%l'P_ d_C .73, H 3.89; N, 16.14.
Cal cd for

LS LA iU Exanple 99 tart
Butyl 3-f3- &étaq-hgyl) 7- oxo- 6. 7- di hvdr o- 2H
oyrazol ol 4. I necar boxvlate io The title
conpound wa@nér epar ed fromthe pr oduct of prepar ation 52 using the method

of exanpl e %§amgles
10

7H-pyrazolof4.3- rihidin-?-one

The title 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 mi), basified to pH 8 (5% NaHCO;
solution) and extracted with methylene chloride (3 x 20 mi). Combined
organic extracts were washed with brine (20 ml), dried over MgSQ,,
reduced in vacuo and purified by column chromatography (first with 98:2
20 methylene chloride:methanol as eluant, then = 30:70:1 ethyl
acetate:pentane:0.88 ammonia). 5-{5-amino-2-(cyclobutyloxy)-3-pyridinyl}-
1-methyl-3-propyl-1,6-dihydro-7 H-pyrazolo[4,3-djpyrimidin-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-djpyrimidin-5-yl)-3-
25  pyridinyilacetamide (34 mg, 0.09 mmol).

5-[5-amino-2-(cyclobutyloxy)-3-pyridinyl}-1-methyl-3-propyl-1,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one:
m.p. 185-185.5°C.

30 1H NMR (300 MHz, CDClg): & = 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,



1H NWVR (400MHz, CDCI3): 8 = 1.05 (t, 3H), 1.30 (t, 3H), 1.43 (s, 9H),
1.87-1.96 (m 2H), 3.00 (g, 2H), 4.34 (t, 2H), 4.49 (t, 2H), 4.60 (br s,
2H), 5.20 (Wom2H)2 8.41 (d, 1 H), 8.94 (s, 1 H), 10.75 ddwiBeentksoH) 15
LRVS (TSP - positive ion) 598.1 (MNH4') Anal. Found C, 47.54; H, 5.02; N,
14.09 Calcd for C23H29M4MN61: C, 47.60; H, 5.04; N, 14.48. 20 Exanple 100
tart Butyl 4-f3-ethyl-5-(5-iodo-2-orogdv=3-gv(dinvl)-7-oxo-6.7-di hvdro- 21+
pyrazol ol 4. 3-dl ovri m di n-2-vl 1- 1- oi oeri di necarboxvlate The title conpound
was prepared fromthe product of preparation 53 using the nethod of

exanpl e 95 25!-0,7—?&(&1(-%(832/(-12!-1 s0A.3Jbr s81H).1. 10 (t, 3H), 1.40 (t, 3H),
1. 45 (s, %Mss‘éw 40 (m 2H) 2.90 (m 2H), 3.08 (q, 2H), 4.38
(m3H),450 , 8.98 (s, 1 H, 10.69 (s, 1 H LRV
(TSP - posi ti \Anat ﬁ&ﬂm?ciwm HSQ%ﬂ NMege. BSSid 180 CRHIRIG, 101 W)
01/ 27112 PCT/ 1B 01430 --16

3=Et hy1- 1- f 2- PdlHeB} $h@ Q%IW&%N’Z&HVQ propoxv-54(trimet hyl sl |yl)ethynvl
- pyridinykl-1.6-di hvdro-7H avrazol of 4. 3-di pvrmi din 7-one Prepared by the
nmet hod of exanple 14 fromthe title conmpound of exanple 95. 5

m p. 132 134C. &(w«mmm)m-mﬂmmxo-&pﬁowl@.z-cglgd{@w-ﬁ,z H)l. 13(5 , (3H) ,2H)1.4
t, 1. 95, ) t , 3.0 (q, :
g 55 3 65 (m %f%[ W#p“'d"gﬁ@gm‘}w]a#"ﬁ ge: 8.35 (s, 1 H, 8.8 (s,1
H, 11 (br s, m.p379-2896. (ES - negative ion) 507 (MH)- (58523 p(c):;:t:jvfe
i 1 r
00 200 A Al BB S T8 <y 0% ol B B al, BB S o 10
10 22523 (m, 2H), 25-2.6 (m, 2H), 2.85 (t, 2H), 4.2 (s, SH), 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-8,7-dihydro-1H-pyrazolo[4.3-

rimidin-5-vi)-3-pyridinyl]-N. N-dimethyiurea
Dimethylcarbamoyl chioride (0.08 ml, 0.32 mmol) was added to a solution
of the ftitle compound of example 74 (100 mg, 0.28 mmol), 4-
20 dimethylaminopyridine (2 mg), and triethylamine (0.08 ml, 0.58 mmol) in
methylene chioride (5ml). The resultant mixture was stirred at room
temperature for 10 days, concentrated in vacuo and the residue purified by
cotumn chromatography (elution with ethyl acetate) to afford the title
compound as a white solid (105 mg, 0.25 mmol).
25  m.p. 219-220°C.
1H NMR (300 MHz, CDCls): & = 1.02 (1, 3H), 1.13 (t, 3H), 1.8-1.8 (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. Calcd for CaoHasNyO3 : C,
58.10; H, 6.58; N, 23.71%



Exanmpl e 102 15 5-f2-Butoxv-5-f(trinmethylsilvl)ethvnyfl-3-ovridiny8

-3-ethyl -1124-4-

mor ohol i NXWVOSUERI] - 1. 6- di hvdr o- 713uvr azol of 4. 3-dl ovri ni FCTABONMM30 The title
compound was prepared by the nethod of exanple 14 fromthe title conpound
of exanple 96 in 69%yield (550 ng) H NVR (400 MHz, CDC13): 8 = 0.38 (s,
9H),1.02 (t, 3H), 1.42 (t, 3H), 5‘3l 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 (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-T(5-f2-Et hoxv-5-f
(trinmethvlsilvgethynvll-3-ovridinyi)-3-ethyl-7-o0x0-6.7-

di htdro- 2l f pyrazol oj 4. 3-dl pyri m di n-2-vl)nmethyl | benzonitrile The title

conmpound wa_mg@d by the net hod of exarrpl e 14 fromthe 30 product of

exanple 97. 1H 00 ' , Qé_t 1.54

(t, 3, W P : Ay 68(q 2H)
.61 (8, 52 -2 mdlr'n’ |da'2H) 8. 38 (d 1 H, 8.76 (d, 1

10. 83 1
5') Ethyl - (SM@ ewﬁée"%e’ﬁ %&%mm yas ailec{o & solulian of the e, o
Y ot e, [T cpMpdurid Bf Skaivple074 1100 wigh 1129 mimah dh TTHF 11 d""““““"'f‘e 1a e
e 10
NVR ( 400MHz 'esemlgo'm??msﬂﬂ%éa{%mmmp%aw (?fé %a(%'i'a?ff‘w 1. 90

( m 2H), ] gOQQrbbﬁate?(lTb ,mlfaﬁ@ e(ﬁyl aé’éf&te ($0 ﬁﬂ) ﬁére é’dﬂed EnQQhé dquébuH) 7-1(2)07 (() m

( s | F{)loLRpétﬁgemparatggsqqq %raptgql)wﬂgqthgl qqﬂtgt? (2 X 10 ml) C&mbmed

organics were washed with water (20 ml) and brine (20 ml), dried over
MgSO, and condensed to the title compound as a white solid (101 _mg,
0.26 mmol).
m.p. 252-3°C.
15 1H NMR (300 MHz, CDClg): § = 1.02 (t, 3H), 1.13 (1, 3H), 1.80-2.0 (m, 4H),
2.23 (s, 3H), 2.90 (t, 2H), 4.26 (5, 3H), 4.52 (t, 2H), 7.13 ( br s, 1H), 8.61
(s, 1H), 8.71 (s, 1H), 11.15 (brs, 1H).
LRMS (TSP) 385 (MH").
Analysis: Found C, 59.08; H, 6.26; N, 21.45. Calcd for CigHsNsO3 . 0.1
20 H20:C, 59.09; H, 6.32; N, 21.76%

25  7H-pyrazolo[4 3-dipyrimidin-7-one
The title compound of example 74 (100 mg, 0.29 mmol) was added to
37% aqueous formaldehyde solution (0.13 ml, 1.74 mmo!) and formic acid
(0.21 ml, 5.6 mmol), and the resultant mixture heated to 90°C for 24h.
Atfter 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 ml).
The combined extracts were washed with water {20 mt), dried over MgSO,



15 Exanpl e 105 tart -Butyl

3-(3-ethyl -7-o0xo0-5-(2-oroooxy-5-F(trinethvlsilvllethvnvll-3-

ovri di nvl ) - NGOHT2dr o- 2H avr azol oi 4. 3-dl avri m di n-2 vl ) -PeTAB00/01430

azetidi necarboxvlate 20 Prepared fromthe title conpound of exanple 99 by
the nethod of exanple 14. 1H NWVR (400MHz, MeOD): S = 0.25 (s, 9H), 1.05
(t, 3H), 1.31 (t, 3H), 1.44 (s, 9H —~16®BF-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, 8.74 (d, 1 H 25 LRVS (TSP - positive ion) 569 (M\H4*), 452.0 (M)
Anal . Found Cand0.c&nremiratéd |9(b al réﬁddé @&ic?d vwasr gutifibde ®YNcBlumge, 61. 07,

H 6.95; N, 15.26. 30 e 10 But . .

4° (3- et hyl - 7- FEomaatpgrap Eﬁ\ﬁ 195w h w?(egatmppamem pive theytie, 7112
PCTi 1BOYY 0143Q:onTouﬁaas amélldndlsahd/ ‘mé .0/06!nkn

I ro-2H pvrazol of gimd! n- 2(-2l4 @ - pi ngladl necar boxvl ate Prepared
fromthe titl dnduifénd ﬁ&cﬁ: exanpl e 100 by the method of exanple 14 s 1H

(5, O, 1.5 TN (003l EDA 8500 5, 15, ¢ 9k, (8020 m, g1 1

3H), 4.55 (t, 290 {t, SHB&Q'S(S 5H)-l)4 28 {5, BH)s4.45 ()2H),15.29(s( tHl), 7.89) (s, RVMS5 (TSP -
positive ion) 0 &gH 479 -re - BOC) Anal. Found C, 61.86; H, 7.24;
N, 14.30 Calc of %WNGSI 0.2H20, o0 C, 61.87; H, 7.34; N, 14.43

Exanpl e 107 3_—1£RMsIgSpYa§1 ¢MHYNY| - 2- proaoxy- 3-pyridinyl}-1-12
(4 moronol | vi el e o2 SbIVs B K B8 Ul or Suuhig £ 7 one
10 61.80;H, 7.08; N, 22.59%

15 S5-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 4.6 h, allowed to cool
and concentrated in vacuo, The residue was partioned between water (20
20 ml) and ethyl acetate (20 mi), and the aqueous phase separated and
extracted with ethyl acetate (2 x 20 mi). The combined organics were
washed with water (20 ml), brine (20 ml) and dried (MgSQ.) before
concentrating to an off-white solid. Purification by column chromatography
(eluting with 3:10 ethyl acetate : pentans) gave the title compound as a
25  white solid (60 mg, 0.14 mmol).
m.p. 210-211°C.
1H NMR (300 MHz, CDCls): § = 1.00 {t, 3H), 1.03 (t, 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 C31H2aNgO4 : C,



Prepared by the nethod of exanple 15 fromthe title conpound of exanple
101. mp. 137-139C. 1H NWR (300 MHz, CDCI9): 8 = 1.15 (t, 3H), 1.4 (t, ’
3H),1.95 WQATHZ 2H), 20 2.45-2.5 (m 4H), 2. 9 (t, RGUIBE/M30q, 2H), 3.1
(s, 1 H, 3.45-3.65 (m 4H), 4.55 (t, 2H), 4.7 (t, 2H), 84(s 1H, 89
(s, 1 H, 11 (br s, 1 H. LRWS (ES - _negative ion) 435 (MH"'. (ES - .
positive ion) 437 (WH}. Analysis: 16l5und C, 62.75; H, 6.47, N 18. 79.

Cal cd for C23H2eN6O4 0.2H20: C, 63.79; H, 6.47; N, 19.25% 25 Exanple 108
5- (2- But oxy-5-et hynyl - 3-eyri di nvl 1) - 3et hyl -1 -(2-(4-rmrpho|inyI)athyII-l. 6-
di hydro- 7t 5&.&612135 Ng18i63% i ni di n-7-one 30 The title conpound was
prepared by the nethod of exanple 15 fromthe title conpound of exanple 102
in 88%yield (543 ng). WO 01/27112 PCT/1B00/ 01430 --167 1H NWVR (400 MHz,
cbCl3): 8 =1.0 (t, 3H, 1.4 (t, 3H, 1.5-1.6 (m 2H),1.9 (tt, 2H),
2.5-2.55 (%@%85 (t, 2H), 2.95-3.05 (m 2H), 3.6-3.65 (4H m, 4.6

(t, 2H, 4. : 80(s 1H) 84(s 1H) ~8.85 (s, 1 H, 10.95 (br
s, 1 Hps. EB-E pie DPOXA Ry bi2-(4-0@ ]-1.6-

4-((5-(2-Et e3ethy| 7ox06 7-dl hydro-2H io
pyr azol o] 4, enzonitrile The title conpound was

pr epar ed byTnerulermﬂlpnﬁndfof@(epqnatmnlﬂ (15578 9,c284npirgol) @asidissoved ( 147 mg). | H
MR (300 kgl (10 ot s & ol bl il (8, 20,519
15 1 H) 8. g328(@| mmolHwerel ad@R and the tdsultant 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 mi) and methylene
chloride (100 ml) 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 (elution with ethyl acetate) gave
the titie 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, CDCl,): & = 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 (q, 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 021H27N603|
25 46.85; H, 5.05; N, 15.61%

30 dihydro-7H-pyrazolof4 3-dlpyrimidin-7-one
The title compound of preparation 49_ (1.25 g, 2.3 mmol) in degassed n-



Exanpl e 110

3-Et hvl - 5- (5-et hvnvl - 2- Dr oooxv- 3-Dvri di nyl )-2-(2-pvridinvlinethvl)-2.6- 20
di hvdr o- 7H oWPA¥EN 4. 3-dl ovri mi di n-7-one The titl e conporrwissmmszy epar ed
fromthe product of exanple 104 by the nethod of exanple 15. MP. 189C 1 H
NVR (400MHz, CDCI3): 8 = 1.05 (t, 3H), 1.25 (t, 3H), 1.95 (q, 2H), 3.05 25
(g, 2H), 3.20 (s, 1 H), 4.60 (t, 2H 16265 (s, 2H), 7.10 (d, 1 H), 7.20 (d,
1H, 7.60 (dd, 1 H), 8.40 (s, 1 H, 8.60 (d, i H, 8.80 (s, 1 H, 10.80
(s, 1 H LRWVS (TSP - positive ion) 415 (M#) Anal. Found C, 65.05; H, 5.46;
N, 19:16. Cal bdtahor (123Rf)iave tNatéd W@otasﬁunﬁﬁe%ethyld@ﬂﬁme (2.18.8, 68 30

W41/ 27112 P / LBOQ Q143Q . -- 168, - 11 | f
3-T3-et hyl - [9 Fﬁeﬁﬂl/ g the, igastian Eﬂﬁg@ ﬁﬁﬁ‘]‘ﬁ& K §°%69h'd| flgh o- 2LE2y

ol oF4. 3-dl OVF kéﬁldraﬂo?tml éddenﬁﬁﬁ#dc@bﬂﬁé@éé?@@/ﬁvﬁﬁ paﬁbﬁwbéﬁvéehﬁﬂatéhe title
conpound of exanple 10 ,}./ t he net 1H NVR (400MHz,

CDCI 3): 8 = 18p8 neqthy!ems chigridg) the Pl-bﬂ;lustgd A@,?((gN ng:}) andlthggqge (m 2H) .

3.00 (g, 2 4.60-4. 80
. S( q2H) '§|) Spiégée? s@ﬁaraied"band“ ﬁr n?dfﬂgyler?e 53!0(1?_{)91 bom%d‘%d,br o 1h
10 LRVS (TSP Orgagis teiXVacts ow;ermgaaqhmw bl’ifB‘aﬁWda Qver M@Qm@ﬁ

4- F3- et h) d- 5- |42 2-
2H pvr azol of 4E§nc(.ﬁ%v{ré?ar¥1 éfg_gig@%ﬁh?%f@;gpl Pﬁae‘(lzvgrr‘g’éxy a't e ?%"gar ed f romt he
title conmpoundtiecompeuns (G&@C@&ﬁ/m@ met hod of exanple 15.
1H NMR (400 MHz, CDCls): 8 = 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 (q, 2H), 3.6-3.65 (m,

4H), 4.55 {1, 2H), 4.75 (t, 2H), 8.45 (d, 1H), 9.05 (d, 1H), 10.95 (brs, 1H).

15

pyrazolof4,3-dipyrimidin-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, CDCl): § = 1.25 (t, 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 (brs, 1H).

LRMS 527 (MH"), 549 (MNa*).

25

7H-pyrazolof4 3-d]pyrimidin-7-one

The titte 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, CDCly): & = 1.05 (t, 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 (t,



mp. 221 C1 H NWR (400MHz, CDCI3): 8 = 1.03 (t, 3H), 1.40 (t, 3H), 1.45
(s, 91-1), 1.92 20 (m 4H), 2.40 (m 2H), 2.90 (m 2H), 3.05 (g, 21-1),
3.19 (s, M‘"/&?"&s (m 3H), 4.57 (t, 2H), 8.39 (s, 1 HPCT/Bogo14se; 1 H),
10.70 (s, 1 H) LRVMS (TSP - positive lon) 507 (M+), 524 (M\H44) 25 Examlp
a 113 545 Acetvl - 2-propoxy- 3- pyndi ny{%? 3-ethyl-1-F2- 4-noroholin |v
lethyl!-1.6- di hvd ro-7H ovrazol oT4>*3-di pvri midi n-7-one Prepared by the .
nmet hod of exanple 16 fromthe product of exanpl e 107. mp.140-143C. 30 1 H
NVMR (300 MHz, CDCI3): 8= 1.15 3H), 1.4 (t, , 1.95-2.05 (m 2H),
2.5-2.85 (miH}B.40 (s, 2HY, 855 (& )&98& zrbaqm(sz ) 3 o (q, 2H), 3.6-3.65

55 (o, 1 HWSES 7RIl BB I, “D 1, el (ES' hegative foh) ass

(MH". (ESAnap%uhd@mm) H435893 M—H5.14 Mmi'cmHzeﬂbel:Cc, 4B)833; H 6. 66;
N, 18.22. Cﬁsﬁq & %gl—BONeOZL .15H20: C, 60.43; H 6.68; N, 18.38%5
Exanple 114 8; Ne d 2- but oxv- 3 pvridinvl)-3-ethyl-|
-f2-(4-nmpnhol i nvI | et hvl | -1.6- di hvdro-7H pyrazol of 4. 3-dl gyri m din-7-one 10
The title conmpound was prepared by the nethod of exanple 16 fromthe title
conpound of exanple 108 in 73%yield (0.32 nmmol). 1H NVR (400 MHz, CDCl 3):
6 = 1.02 (t gxg 3H), 15163(m 2H) 1.9-2.0 (m 2H)

0

4i—|),4.62- erisBuiyl 3ABrethyl d0-2 I7
LRVE (Bl - Eﬁb&lbl{ﬁ Qﬂ&hnﬂ@ﬁ-ﬁﬂti&eﬂdﬁ@%ﬂl&@
10  The title compound was prepared from the product of preparation 52 using
the method of example 95.
1H NMR (400MHz, CDCl3): & = 1.05 (t, 3H), 1.30 (t, 3H), 1.43 (s, 9H),
1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.34 (t, 2H), 4.49 (t, 2H), 4.60 (br s, 2H),
5.20 (t, 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 Cash2004Ngl: C, 47.60;
H, 5.04; N, 14.48.

20 Example 100

pyrazolo[4,3-dlpyrimidin-2-vil-1-piperidinecarboxylate

The title compound was prepared from the product of preparation 53 using
the method of example 95. '

25  1H NMR (400MHz, CDCls): 8 = 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




20 4-(f5-(5-Acetyl -2-ethoxy-3-pvridinvl)-3-ethyl-7-o0xo0-6.7-di hvdro-2H

pyr azol of 4. 3-dl pvnmi di n- 2-yl | net hyl ?benzonitnl e Using the nethod of
exanpl e 16, W@zl e conpound was prepared from the titdcansewmeand of
exanple 109 in 65%vyield (110 ng) I H NWR (300 MHz, CDCI3): 8 = 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-(164--1 H), 9.25 (d, 1 H), 10.7.(br s,
1 H. LRVMS (TSP) 443 (M#H), 465 (MNa*). 30 Exanple 116

5- (5-Acetyl - 2- propoxv 3 pvr|d| nvl) - 3- ethyl 2 (2 pv(d| nvl n'ethvl) 2. 6-di hvdro
WO 01/ 27112 PEEtwS J&hvil-5-1d LBirafirh !

Prepared fromthe )
16. 1HN|\/R(4BBML@£'L ) r7one(t, 3H), 1.95 (m 2H),

f73 gOG?d( s, 13HPrep3rél'P b?qt & Mho&oﬁ%xﬁhpl@ fr5rn7@19( file ?diﬂnpoﬁn&g%f(? 1 II:?)
10.70 (s, 1 kpxamxls%TSP - p03|t|ve |0n) 433 4 (M—|I *anal | i:ound C, 58 21

H, 5.52; 1 for CnH24Q3N6.0.5H20. 0. 5DCM C. 58.32; H, 5.42;
N, 17.37. 10 é?é&ngﬁéf.ig :

5- (5- Acet yl - 21HNMRXS6GBMBlz; COOK) . =2.253(s29H),i 101 (lyBH).a-é(thSH),ZL%-di hvdro 7H.

0" 570 moi ) £8me Bt 45331, 4P I 2t ekl S AR I ias ¢ et ed
Wi th nmercuri c4sgl(plzal)e;1@§§|-|m,35@ mm()s mpﬂq&t@dmo reflux for 6h. The

reaction m xture r at ed 20 I n. vacuo, poured into sodium

conce
bi car bonat e (EQMS\A&?‘“G%W?)"ﬁﬁmé%"ﬂ)aégﬁd‘M’Uﬁﬁﬂ)l@??éﬂé"bhl oride (6 x 20
m). Conbijpedanalysis: found C, 61.18; H, 7.12; N, 16.53. Calcd for CsHasNgOaSi : C

61.39; H, 7.13; N, 16.52%

15
morphalinyl)ethyl}-1.8-dihydro-7 H-pyrazolol4.3-dipyrimidin-7-one
The title compound was prepared by the method of exampie 14 from the
titte compound of example 96 in 89% yield (550 mg).
1H NMR (400 MHz, CDCls): & = 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),
3.56-3.65 (m, 4H), 4.6 (t, 2H), 4.7 (1, 2H), 8.38 (s, 1H), 8.85 (s, 1H), 10.98
(s, 1H).
LRMS (TSP) 524 (MH").

25
Example 103

dihydro-2H-pyrazolo[4,3-d]pyrimidin-2-ylimethyllbenzonitrile
The title compound was prepared by the method of example 14 from the

30 product of example 97.
1H NMR (300 MHz, CDCly): 3 = 0.27 (s, 9H), 1.30 {t, 3H), 1.54 {t, 3H),



20 organics were washed with brine (20 m ), dried over MgSH4, and _
concentrated to a brown oil which was taken up in 40%trifluoroacetic acid
in methyl MUY i de (50ml) and water (1 ml) and stirr @ETABAOOI430at room
tenperature. After evaporation in vacuo, the residue was purified by

col um chr omat ogr aphy (eluting with 95:5:1 nethyl ene 25

chl ori de: net hanol : 0. 88 ammoni a) to-a¥®rd the title conpound as a white
hydr oscopic foam (1.65 g). mp. 128.5-130.0C | H NWR (400MHz, MeOD): 8 =
1.00 (t, 3H), 1.30 (t, 3H), 1.79-1.90 (m 21-1), 2.60 (s, 3H, 3.00-3.10
(g, 2H), 4.205((g, 28))4,681(f@H), §.61 (sn2H)].30%4d,62H), TBSH(d72H).8.38 (), 8.65 (s,

]F-'C'll_'e | 830/981292) ﬁ%?%g%’g ggi tive ion) 397 .( VH ). WD 01/ 27112

5- (5- Acetyl - 2-oro0oxv- 3-Dvridi nvl)-3-et hvl - 2- (4-pi peridinyl)-2.6-di hydro-7H
- 5 avrazol 014, 3-dl pyrim din-7-one The title conpound was prepared by the
nmet hod of exanple 117, using the title conpound of exanple 112. 1H NWR
(400MHz, sCDCI 3): 8 = 1.10 (t, 3HExamp104, 3H), 1.90-1.99 (m 4H,
2.30-2.40 (m_2H), 2.65 (s_* 3 0,.(t ..3.08 (g, 2H), 3.32 (app to
3-EthvirS-{2-propoxy : =1 H), 9.25 (s, 1 H)
4.3 ihidin-54ng6; H, 5.91; N, 15.18

1, —51.43;, H_5.69. N .15.35 Exanpl e 119
5- ( 5- Acet y| Prepgregh Jrgm sthg,, fitlg;comppund e% h§¥ame Elgét N

5
%l‘%-'&?‘@?&o‘?’nvi )- 2. 6-
di hydr o- 7HLQ¢5@,§@I1Q¢_4. 3-dl Dvrimdin-7--one Sodi um cyanobor ohydride (92 nuy,
1.47 mol ) was addedtoastirrin% '
10 1H NMR (400MHz, CDCls): § =0.20 (s, 9H), 1.00 (t, 3H), 1.25 (t, 3H), 1.90

(m, 2H), 3.00 (g, 2H), 4.50 (t, 2H), 5.80 (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
teri-Butyl 3-(3-ethvl-7-ox0-5-{2-propoxy-5-[(trimethvisilv)ethynyli}-3-

azetidinecarboxvlate

20 Prepared from the titte compound of example 99 by the method of

example 14.
1H NMR (400MHz, MeOD): 8 = 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 (1, 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")
Anal. Found C, 60.82; H, 6.90; N, 15.15 Calcd for C2gH3:04NSi: C, 61.07;
H, 6.95; N, 15.26.

30 Example 106




20 solution of title conmpound from exanple 117 (500 ng, 0.98 nmmol) and

sodi um acetate (161 ng, 1.96 mmol) in nethanol (10 m ) under nitrogen at
room t enper awong27iif ter 1h the m xture was poured into Nep¥iBod/mado 2aqg.
20 M), and extracted with dichloromethane (3 x 15 nl). The conbined
organic layers were dried (MgSO4) and concentrated in vacuo. 2s The crude
product was purified by flash col um-chiéorat ogr aphy (95:5:0.5- 80:20:1

et hyl acetate: nethanol:0.88 NH3 as eluent) to yield the title conpound as
a white solid (140 ng, .0.33 mml). 1H NWR (400MHz, CDCI3): 8 = 0.97 (t,
3H), 1.03 (t, %h&;nyl ifdro-2- 3cd|Sviintifin-22yl)-1- 2. 58-2. 65 (m 5SH),
2.98 (q, 2H), "3.68 (T, 7 , , . dd, 2H), 5.05-5.17 (m
1 H), 8.79 (s pipefidinec lgte 1 H), 10.62 (br s, | H. WO 01/27112
PCTJI BOO 0143 Qysnsrad Henrs ( = E ol Wej 6 nple 120 5
ot 5 Acet yI - 2. el o the e eifbgureC St Wpkfipler 190 5y imbinad b T S2 6.
di hydr o- 7M oy ©eXample1¥4.3- dl oyri m di n-7-one The title conpound was prepared

b e 0 R n A SRR R L
g'f) A 1. 279(23?N5. gH), 3192 (m,mlﬂozgm (gﬁm*)ézm?(ﬂtﬂH)Sﬁ]msl(ﬂﬁﬂ):(gﬁ%%, f |7_|§9 (t,
9.23 (d, 1 H)%{‘ﬁgg@‘bé“g%'qs(%‘”kg)ﬁé(E;Tﬁ%'%%@é%'t‘iﬂ)e ion) 411.6 (M}
Anal . Found CLEMS TSP &, ok on) 580 1.35;,@9 (MHT 0BOCR1H2603N6. 0. 7H20: C, 15

9.62; , 6.53; ' 9. 86. .
Sa1e Acet vl - 5 Bk FAURH LG, BLIG I B24i N 14,30 Sior.for B MsSif2HOG6. 24

di hvdro- 7l fowy ing9la f, .34} Ry14.48di n- 7- one )

Example 107

15  dihydro-7 H-pyrazolof4.3-dlpyrimidin-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, CDCla): & = 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),
455 (t, 2H), 4.7 (t, 2H), 8.4 (s, 1H), 8.9 (s, 1H), 11 (brs, 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 CosHosNgO4 .
0.2H,0: C, 63.79; H, 6.47; N, 19.25%
25

Example 108

dihydro-7 H-pyrazoio[4.3-dlpyrimidin-7-one
30 The title compound was prepared by the method of example 15 from the
tittle compound of example 102 in 88% yield (543 mg).



The title conmpound of exanple 117 (100-ng, 0.25 mmol) was di ssolved in

nmet hyl ene chloride (15 m). Pyridine (20 ?I, 0.25 mmol) and acetic

anhydri de WOM/2T112 0. 25 nmol ) were added and the m xt ur e ROTIBOOANA43Qt r oOm
tenperature for 1 h, poured into water (20 nl), the organic phase 2s
separated and the aqueous phase extracted into nethylene chloride (2 x 20
m ). Conbi ned organics were washed -wé%rHcl (1 N 10 m), dried over

MySO4, condensed in vacuo, and purified by colum chromatography (90:10:1
met hyl ene chl ori de: net hanol : ammonia as eluent) to afford the title

conpound as{m mnt(aooMHzidma n§ = 00 it} 3RS (t, 3K), B GZMZH)Z&S 1 C 1H NWVR

01127115 POiAHORERGH(m, 43852, ézii(g&%ﬁ% . 3EaBh@Hmic) (o ory.

4.56 (dd, 1 o4, 88 1Bt 2ﬁe§5 Brém 1 H),
8.82 (s, 4®(t éHng'fQﬂZHzé'ﬁol(g 70)(br s, ﬂ?} 5I-% ) TSP 4 positive ion)
439 (M—|+) 4 (I\/NH4I Anal . Found C, 56. 56 H 5.82; N 17.46 Cal cd for
C22H2804 ) @@ 56.56; H, 5.69; N, 17.63 Exanmple 122

2-(1-ace I- -aroeri‘dinvi)-5-(5-acetyl -2-oroooxv-3-ovridinvl)-3-ethyl-2 6-
o di hvdro 7H cw azol of 4. 3-dl ovrim di n-7-one The title conpound was
prepared by the nethod of exanple 121 fromthe title conpound of exanple
118. mp. 213 214C 1 H NWR (400MHz, CDCI3): 8 = 1.19 (t, 3H), 1.40 (t, 3H),
190202 Bxamble 109 , 2. 17 (s, 3H), 2.25-2.38 (m 1 H), 2.50-2.60 (m 1

2 014,20 ?Mﬁ%ﬁﬁ' g pesni e Byling) geinl 7ot o Fimydiogtto (0N 1 D
8. 84 (s,101 Idyrazblops3dipyrimidin-2-giimeéthylibenzonitrdd LRVS (TSP - positive ion) 467

(M), 484 %‘iﬁ;)cbmdﬁ%gné Wg T)}epared by the method of example 15 from
example 103 in 79% (147 mg).

1H NMR (300 MHz, CDClg): § = 1.28 (t, 3H), 1.55 (1, 3H), 2.93 (q, 2H),
3.18 (s, 1H), 4.68 (q, 2H), 5.61 (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 -

20 dihydro-7H-pyrazolof4.3-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, CDCl3): 8 = 1.05 (t, 3H), 1.25 (t, 3H), 1.95 (q, 2H), 3.05
35 (g, 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, 19:16. Calcd for CzsHezOzNg.0.7H;0:
C, 64.68; H, 5.52; N, 19.68
30



20 Anal. Found C, 59.67; H 6.37; N, 17.15 Calcd for C24H30O4N6. 0. 4H20.
0.15CH202, C, 59.62; H, 6.44; N 17.27 Exanple 123 25

5- (5- Acet yI VXO@HU@u) cy PCT/TB00/01430
3-ovridinvll-2-(1-sec-butvl-3-azetidinyl)-3- ethyl 2. 6-

di-hvdr o- 7H pyrazol or4. 3-dlavrim din-7-one The title conpound was prepared
by the nethod of exanple 51 using the 168+ e conpound of exanple 117 and
but-2-one. mp. 176.5-177.7C 30 1H NWMR (400MHz, CDCI3): 8 = 0.85 (t, 3H),
0.93 (d, 3H, 1.06 (t, 3H, 1.11-1.18 (m 1 H, 1.32 (t, 3H), 1.46-1.55
(m 1 H, 1. 8Exanipetm 2H), 2.36 WO 01/27112 PCT/1BOO 01430 --174 2.41
(m 1H, 2.61 [( .99 (q, ( . 2H), 4.59
(t, 2H), 5.06-8=F-M S br s, 1 H
LRVB (TSP - po#byrdsold H, 693 N, 17.14

Cal cd for C24 17. 32
Exanpl e 124 5Rfspaxeétqum Zhﬁrtﬂﬁoﬁ‘}mgmﬂ‘q Hf ﬁW‘J‘P'& é?sh)hy- §"9( thr%gf’f)pyl -3
azeti di nyo-s2. Gyaim@lediglydr o- 7H-pvrazol of 4. 3-dl avri m di n-7-one The title

conpound was prepared by the method of exa&l e 51 using the t|tIe conpound
of exanpl e 117AHNMR(4Q0kz, GRELYE =805, SH), 1.80NVFBH)4 dodis. CD) 8 =

1.00 (a d,

> 6o o 05 (m 19@6206@%)3"& al@*%aqzﬁg,gﬁégso%),({?s W‘é‘”&o@ aﬁ’th) 4.50
(t, 2H), 5.25 21-(),46044)80 {br 802K) 5.22 (t))1H)38.89 (§,s1H)1818D (sRNH), 10IB (br posi ti ve
ion) 439 (M . Found C, 61.92; H, 6.84; N, 18.70 Calcd for
C23H3pO3N6. 0. f cl2: C 62.07; H 6.81; N, 18.80 20

10 LRMS (TSP - positive ion) 496 (MNH4").

Examp!a 112

15 2H-pyrazolo[4,3-dlpyrimidin-2-yil-1-piperidinecarboxylate
Prepared from the titte compound of example 106 by the method of
example 15.
m.p. 221°C
1H NMR (400MHz, CDCls): 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 Example 113

dihydro-7 H-pyrazolo[4.3-dlpyrimidin-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, CDCls): 8 = 1.15 (t, 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,



Exampl e 125 5-(5-Acetyl - 2-propoxv-3-pyridinvl|-3-ethvl-2f )
1- met hyl - 4- Di peri di nyl | -2.6- dihydro-7H pyrazol of 4. 3-dl Dyri mi dln-7-one 25
The titl e WOMP3IMd was prepared by the nethod of exanpl BCHIBOWGI43¢ t he
title conpound of exanple 118. mp. 219.0-220.0C IH NVMR (400MHz, CDC13): 8
=1.05 (t, 3H, 1.38 (t, 3H), 2.85-295 (m 4H), 2.05-2.15 (m 2H), 2.30 "
(s, 3H, 2.50 (g, 2H), 2.62 (s, 3|—I)’I .00-3.05 30 (m 4H), 4.15-4.25 (m 1
H, 4.59 (t, 2H), 8.80 (s, 1 H, 920 (s, 1 H, 10.55 (s, 1 H WD 01/27112
PCT/ BOO 01430 --175 - LRVS (TSP - positive ion) 439 (MH#) Anal. Found C

61. 68; . H, 64H24Bﬁ(t]2)‘l)64766(t @ftl), 8.851(s, 1t 393d(s3Nd, 80.81Ros, 1H). 1 DCM  C,
61.57; H, 6

26
5- (5- AcetyILéNﬁ egal:}[’f? %a%@'é;eﬁ%_pgs't“ie'OP%ﬁSS,MBr)Der| dinvl | -2.6-
gl hyﬁro 7H;\Rgié f§i§ cfbAnchilaymrerm@ N,neSZIPecalcdl ierc(ggﬁ?vblaﬂ.‘was pr epar ed
y the netho exa o title conpound of exanple 118 and
acet al dehyd®15 %@Ma@%%&%ﬁf‘%a = 1.05-1.15 (m 6H), 1.39 (t, 3H),
1.90-2.09 (m 5H), 2.07-2.22 (m 1 H), 2.42-2.58 (m 4H), 2.62 (s, 3H),
3.00-3.10 (m 3H), 3.10-3.20 (m 1 H), 4.20-4.32 (m 1 H), 4.60-4.65 (m
2H), 8.84 (s, 1 H, 9.22 (s, 1 H, 10.58 (s, 1 H 15 LRVS (TSP - positive

i on) 453 (Ngﬁm%qm Found C, 62.13; H, 7.05; N, 17.65 Calcd for
C24H32Q8N6. T- -1 CH2CI2,0.1 CH3OH, C, . 62.13; 7.11. N, 17.96 20
Exanpl e 1275-(5-Ace 3-pyridinyl)-3-ethyi-1-[2-(4-morpholi 1-1,6-

2-but
2-1 5- ( 5- Acejipar: AboraroRid driiidh-érey c! our oovl met hyl ) - 3-et hyl - 2. 6-

10 The title compound was prepared by the method of example 16 from the

titte compound of example 108 in 73% yield (0.32 mmol).
1H NMR (400 MHz, CDClg): & = 1.02 (t, 3H), 1.42 (t, 3H), 1.5-1.63 (m, 2H),
1.8-2.0 (m, 2H), 2.45-2.58 (m, 4H), 2.65 (s, 3H), 2.87 (t, 2H), 3.0 (q, 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 (E| - positive ion) 469 (MH*).

20

pyrazolo[4.3-dlpyrimidin-2-ylimethyllbenzonitrile .
Using the method of example 16, the titte compound was prepared from
the title compound of example 109 in 65% yield (110 mg)

1H NMR (300 MHz, CDClg): 8 = 1.25 (t, 3H), 1.55 (t, 3H), 2.65 (s, 3H),
25 2.95 (g, 2H), 4.75 (g, 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 .




di hydro- 7H-ovrazol ol 4. 3-dl Dvrim din-7-one The title conpound from
preparation 56 (240 ng, 0.60 mmol) and cesium carbonate (587 ngy, 1.80
mmol) were W@8WIWBd in n-butanol (12 m), and 25 the m xtawmeoasoer ef | uxed
for 5h under nitrogen. The n-butanol was renpved in vacuo, and the residue
partitioned between dichloronmethane (30 m) and water (30 m ). The organic
| ayer was separated, and the aqueous-tracted with dichl oronethane (2 x
30 m). The conbi ned organics were dried (MgSO4) and concentrated in
vacuo. The crude 30 product was purified by flash col um chromat ogr aphy
(99: 1 net hyl erkH-pelazelof4cis dippiritinapione s eI uent), and then recrystallised
from~1 WO 01/27112 P /1 BOO/ 1430 - - - d| hl %ciy hane/

di | sopr opy| et HaPPRgd, fremthey, e[p?mgo | Aihe fgthed odg ng, 0. 12
nmol ). m p. 18%xafifple 16.H NVR (400Mz, CDCI3) S 0.45 (d, 2H), 0.60 (d,

21 2262 (s Uiﬁoﬂma(@@pwz 'GPl 8 2.0 (. )., 130t 4B, 158 (e (s, 11,

9.11 1 T A | .
Found( é 64, 282%(5?%!—@%50%@,%%6 b@? (gg' ?’or (%%'ﬁrz?}égaé’ ﬁ?% n?o H,
6.65; N, 17.1CtH)EX&at, dH),2060 (d, 1H), 8.85 (s, 1H), 9.25 (s, 1H), 10.70 (s, 1H)

245- (5- Acet yl - 3=V - I tl thvl)-3-ethyl -2. 6-
i's dl( hvd(r:g %H Lf“'@%??%?é'fpﬁ%%ﬂé@%%%ﬁm{*grgngp'rl'ﬁep%/i tl remco\r/rpz)undef rgm :
preparation SAnRAS0 Fognd0.63 B8131) add &B4;unN, ca7b@nat e Calt@nofor 1. 88l )

S eves, and (et Polr B30 bl Gost 8% WEEERGE S, Mogen: Furiher

cesium carfonate (103 ng, 0.32 mol) and

Example 117

pyrazolo[4, 3-d]pyrimidin-7-one
15 The title compound of example 111 (1.44 g, 3.0 mmol) in acetone (S0 ml}
and suiphuric acid (1N, 3 ml) was treated with mercuric sulphate (268 mg,

9.0 mmol) and heated to reflux for Bh. The reaction mixture was

concentrated to ~20 ml /n vacuo, poured into sodium bicarbonate (sat. aq.,

20ml) and extracted into methylene chloride (6 x 20 ml). Combined
20 organics were washed with brine (20 ml), dried over MgSQO, and

~ concentrated to 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  chromatography  (eluting with  95:6:1 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): § = 1.00 . 3H), 1.30 @&, 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")



20 powdered nol ecul ar sieves were then added, and the m xture transferred
Into a bonb and heated for 6h at 100C. The mixture was then diluted wth"
ethyl acetVWO812M2 ni), filtered to renove the nol ecul ar PETEAROH143Nd
concentrated in vacuo. The residues was partitioned between

di chl oronet hane (50 m) and water (5Q m ), the organic |ayer separated, 25
and the aqueous | ayer extracted furtHdr—wi t h di chl or omet hane (2 x 30 m).
The conbi ned organic |ayers were dried (MJSO4), and concentrated in vacuo.
The crude product was purified by flash colum chromat ography (99:1

met hyl ene chl oride: methanol; then 1:1 ethyl acetate:pentane as eluents),
to yield the title conmpound as a creamsolid (45 ng, 0.12 mmol). 30 mp.
200-2010C 1 H NWR (400MHz, CDCLS): 8 = 0.45 (d, 2H), 0:60 (m 2H), 1.39 (m
1 H), WO OlERampk £@T/1B00/ 01430 --177 1.42 (t, 3H), .1.52 (t, 3H), 2.61
(s, 3H, 3. . % . 4.18 (d, . 2H) . S ’g’_H), 9.22 (s,
1 H), 10. 5928008 e O N afrar— Found C,

59.89; Hg 59%@.%’ g.qﬂi;m;cahgor JOHR3CBAB. 0. 3GHRC12: 5 G, 59,92 H
5.85; N, 17_.21. Exa e 129 tert Butyl \

2. 15 (5- acel e tHe(SAMPARNG WaR PIAPAIRS. BY theMethod,gbexamolg 1ausing. ¢ o

evrazol of 4. ghefitidddmpdiing-of examplk fai2per i di necar boxvl ate The title conpound
from preparati on 62 WO &@7.00 nmol ) and cesium carbonate (6.84 g, 21.0
mol ) were dHsNWMR, AP0MHZ -GS = (61 f BHIN 148t ke 9298 (Mowder ed

nmol ecul ar sj I e [ . al of the
sol vegt in 3@!33@? %g ﬁ"x Jr? g% 'ggﬂltél??g'ﬁg'&é '%Oggta'wzeﬂ]%zhga?ﬁgget ate (100
n ) and wat dr 2(F@.38-4.40Tme 10),d66R (appdy2H), B85 (ssthPR2%@, 1Hhd t he aqueous

| ayer was e Wit h. e (2 x 50 m). Conbined organic
| ayers Werei('m“ligegI sll\/ggégw‘,%%ég%wgbed in vacuo, and the crude product
purified by Aniah$ound Cn5t.86; dnERODYNAPSY 8 (@cd for CooHzs03Ns. 1.45DCM,

C,51.43; H, 5.69; N, 15.35

pthyl-2-(4-piperidinyh-2.6-

15

Example 119

dihydro-7 H- olo[4,3~ . rimidin-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.
aq., 20 mi), and extracted with dichioromethane (3 x 15 mil). The
combined organic layers were dried (MgS0,) 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 NHz; as eluent) to yield the title
compound as a white solid (140 mg, 0.33 mmol).
1H NMR (400MHz, CDCls): & = 0.97 (t, 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).




met hyl ene chl ori de: net hanol as eluant). Addition of diethyl ether gave the
20 title conmpound as a white powder (1.55 g, 2.88 mmol). mp.194-195C 1 H
NVR (400MHz ,WeBE233¥2 8 =1.00 (t, 3H), 1.42 (t, 31-1), 1.4&crsoorakdy, 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 1 H), 4.66 2H), 8.84 (s, 1 H), 9.22 (s, 1
H, 25 10.60 (br s, 1 H LRVB (TSP =18 s-rtlve) 539 (MH+), 439 (MH+ - BOO)
Anal . Found C, 62.15; H, 7.17; N, 15.53. Calcd for C28H380bN6: C, 62.44;

H 7.11; N, 15.60. 30 Exanple 130 Wc) 01/27112 PCT/1BOO 01430 -- 178 -

5- (5- Acet y| - 2LRMS ISP~ pysitivi ion) 4263MHy | - 2- (4- Pi oeri dinyi) 2.6-di hydro- 7FF
pvrazol oj 4. 3-dl Dvrim di n-7-one Trifluoroacetlc acid (7 m, 40%ol) was
added to a solution of the title conpound of exanple 129 in dry Methyl ene
chloride (10 m), and the 5 mxture was stirred at room tenperature under
nitrogen for 45 mnpa. The m xture was concentrated in vacuo and the residue
partitioned bgﬁﬁéﬁ 13QaHCCB (sat aq 50 m) and Met hyI ene chloride (100
m). The ogga Q.6 X / A gy th water (50

m). Organic ) h Met hyl ene
chloride (2 idi ani cs were drled (MS™), and

gﬁpgﬁg: (r)gi Sucihyh51 'géegaBO@bew?%y%?ng%r |rﬁ@tﬁme#f1 &8%8% as el uent)
to yield the tcﬁampmmdpﬂwunpledﬁt?au ning trace i rrpurl ty; carried through

de t t 400MHz, CDCI3): 8 = 0.98 (t, 3H), 1.39 (t,
3 1. gonm,@%&fl)g@ﬁgg‘,w( 192(m) oH), 2. 15§m 2E)|) 261Es,

3H), 2.81im 1Rmmn34mHi.ccne|5)) 5-31 BL(t( 3M), Atds (t,B8H)21.6M(dppdg, 2M),62 (t, 2H),
8.80 (s, 1 H,3&° (s, 3H), 285 (Hs) 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 Cz1H2603N6.0.7H20: C,
15 59.62; H, 6.53; N, 19.86.

Example 121

20 dihydro-7 razolof4 3-djpyrimidin-7-one
The title compound of example 117 (100 mg, 0.25 mmol) was dissolved in
methylene chloride (15 ml). Pyridine (20 ?I, 0.26 mmol) and acetic
anhydride (24 7?1, 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 agqueous phase extracted into methylene chloride (2 x
20 ml). Combined organics were washed with HC! (1N, 10 ml), dried over
MgSO;, condensed in vacuo, and purified by column chromatography
(90:10:1 methylene chloride:msthanol.: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, CDCl): 6 = 1.1 (t, 8H), 1.38 (t, 3H), 1.90-2.08 (m, 5H),



LRVS (TSP - positive) 439 (MHO ) 20 Exanple 131 .
5-(S-Acetyl - 2- but oxy--3-pvridinyl)-2 (1-acetyl-4-piperidinyl)-3-et hyl - 2. 6-
di hydr o- 7I¥’9\9F’&72b'4 o(4.3-dlpyrimdin-7-one The title co®cBPAON38 prepar ed
followi ng the nethod of exanple 121 fromthe title conmpound of exanple
130. 25 mp. 156-157C 1H NWR (400MHz, CDCI3): 6 = 0.98 (t, 3H), 1.40 (t,
3H), 1.50 (m 2H), 1.89 (m 2H), I‘.b@'(‘t, 2H), 2.11 (s, 3H, 2.29 (m 1H);
2.52 (m 1H, 2.61 (s, 3H), 2.73 (t, 1 H, 3.06 (g, 2H, 3.23 (m 1 H,
402(m1H),446(m1H),462(t,2H),479m1 , 8.80 (s, 1 H,
9.20 (s, 1 ls)ez(i;palay 302 (¢ 2H), 436 (@ R2H)RVSE((dEP1H), 480 (ddy 8H),4880 MH') Anal .

PCT | Bob 01390 (m. 118 26 20, i, %2 iy 228, T I org 1) ‘éiéﬁéﬁéz

é3(255A - lgmst ('rSPBp&?mve lon)|439 (MH*) 456 (MNH¢*) 1)-2.6
cetv ut Oxv- ridinv < 2- - 3- -2.6-
di hvd ro- 7HASRl-FoyndiCy 56.56: Ildflsl'gg T‘f'%&é 4@&@% Qﬁb@%@ﬁa‘g kY om exanpl e
119 (120.ny H8lgo: g.nq-,vggm um carbonate (274 ng, 0.84 muol) were
di ssol veé w?%sﬁfanol (4'mM), and heated at 90C under nitrogen with
nol ecul ar sieves for 96h. The m xture io was then partitioned between water
(10 M) and dichloronethane (10 mM). The organic |ayer was separated, and
t he aqueous | ayer extracted further wth dichloronethane (3 x 15 m). The
conbi ned or dexample 88&rs were dri ed (I\/gSO4), and concentrated in vacuo. The

crude produgt 4V Ve . Lethv]2.6-
(955059?@%@5&'—%&@@@5% . . L as eruents), to yield

the titlm® caeihydtrdHpyrazolo{4/3-0 (77 my, 0.18 mml). mp.
91.6-93.7C The title compound was prepared by the method of example 121 from the

tite compound of example 118.
m.p. 213-214°C
1H NMR (400MHz, CDCls): 8 = 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 Calcd for Cz4H3004Ns.0.4H20.
0.15CHyCl,, C, 59.62; H, 6.44; N, 17.27

Example 123

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, CDCI:,) 3 = 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, 1_H), 1.89-1.98 (m, 2H), 2.36-



1 HNWR (400MHz, CDCI3): 8 = 1.00-1.05 (m 6H), 1.38 (t, 3H), 1.50-1.62

(m 2H), 1.90-2.00 (m 21-1), 2.63 (s, 3H), 2.63-2.70 (m 2H), 3.02 (q,
2H), 20 3. 7®om~2neH), 3.90 (t, 2H), 4.68 (t, 2H), 5.10-5eAABiemi1szhl- 1),
8.84 (s, 1H), 9.23 (s, 1 H, 10.63 (br s, I H. LRM5S (TSP - positive ion)
439 (WMH) Anal. Found C, 60.73; H 7.06; N, 18.03 Calcd for

C23H30MBNg. 0. 2MeCOH. 0. 1 DIPE: C, 60. 88“,f7|4|,"7. 26; N, 17.90 25 Exanple 133

5- (5- Acet yl - 2- but oxv- 3- ovri di nvf - 3-et hyl - 2- (2-Dvri di nvl met hvl ) - 2. 6- di hvdr o-
7H-pyrazol of 4. 3-dl pvri m din-7-one 30 The title conpound was prepared from
the. product @4fefmniiil 21616 (s)BH),299 g, 2id)) 3067-8.74r{m, @H)32.85\UH M)/ 27112

PCT/ 1 BOO/ 0143Q .5 4 0.+ 4 : ) = t H, 1.35
(t, 3H), 1.50915%%5-09%1%%d%%@%%%& I@?‘?%,"%‘?os (q. 2H),
560 (0 1 1 oBan (o it e e (s Tl o T (TP L
. , 1 ,. 8.85 (s, 1 . S , . S -
positive ion) Anak F(QH&I"")C»QQZ\BS? H- A% N@}?éé%@lgd for Q?!’&’ZQSN&O-iﬁ?@Q@ Cal cd for
C24H26GBN6.50. 254292 c, Bo. 355 ¥\64; 117532 74; H 5.98; N, 18.28. io Exanple 134
5- (5- Acetyls- 2-1sobut oxy 3-pvddi nyU- 3-et hyl - 2- (2- pyri di nvl et hvl ?- 2. 6-
di hydr o- 7H pyrazol ol 4. 3-d1 yrimdin-7-one The title conpound was prepared
fromthe product of exanple 116 by the nethod of exanple 132. is 1H NWR
(400MHz, CcDCI3): 8 = 1.10 (d, 6H, 1.30 (t, 3H, 2.30 (m 1H, 2.60 (s,
3H), 3.00 (q, plel126 (d, 2H), 5.65 (s, 2H), 7.10 (d, 1 H, 7.25 (m 1
. : Qinvil-28- 10-70 (s,

10 dihydro-7H-pyrazolo[4. 3-dlpyrimidin-7-one
The title compound was prepared by the method of example 51 using the
title compound of example 117 and acetone.
m.p. 162.8-163.6°C
1H NMR (400MHz, MeOD): 6 = 1.00 (app. d, 9H), 1.30 (1, 3H), 1.84 (app.
15 g, 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 C23H3003Ns.0.1CH,Cly:
C, 62.07; H, 6.81; N, 18.80
20

Example 125

dihydro-7 H-pyrazolo{4.3-djpyrimidin-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): & = 1.05 (t, 3H), 1.38 (t, 3H), 2.85-2.95 (m,
4H), 2.05-2.156 (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)



LRVS (TSP - positive ion) 447 (M+) Anal. Found C, 62.47; H,£ 5.87; N

16. 70. Cal cd for C24H2603N6. 0. 5H20. 20 0.5EtOAc: C, 62.51; H, 6.25; N,

16. 82. ExaWQPE2NBS 545- Acetyl - 2-i sobut oxv-3-ovridin |  PCT/IB00/01430

- 3-et hyl - 2- (1- et hyl - 4- pi neri di nvg-2. 6- 25 di-hydro

7H pyrazol of 4. 3-dl oyrim di n-7-one The title conmpound was prepared fromthe
product of exanple 125 follow ng thk/Sret hod of exanpl e 132. -
m p. 195. 0-196. 0C 1H NWR (300MHz, CDCI3): 6 = 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 (E.RMQ‘QTSBZ—stnﬁvé)bn ns(mm 4.17-4.23 (m 1H), 4.41 (d, 2H), 8.80

LRivs (TP - Agab ioud Coff BB ik, Nndg B ‘GelsorCalonldazrp. 0y (X 1770

Cal cd for caqlmmﬁspsﬂme(smmhmE C, 63.11; H 7.32; N, 17.95 5
Exanpl e 136

5- (5- Acetyl - 2-i sobut oxv-3-gyridinvl)-3-ethyl-2-(1-nethyl -3-azetidinyl)-2.6-
di hydro- ¢Hpvrazol of 4. 3-dl ovrim din-7-one io The title conpound was
prepared by the nethod of exanple 132 fromthe title conpound of exanple.
120. 1 H NvERxamp\86 CDCI3): 8 = 1.10 (d 6H) 1.39 (t, 3H), 2.22-2.37 (m

1 H, 2.50 ididvi)-26) . 3. 95 (t, 2H),
4.45 (d, 2¢ H), 10.62 (br s, 1
H is LRVS Exampl e 137 2-(1

-Acetyl - 4- airpg rtl'tlg cB}leauﬁd Was%ﬁa%a %y(tﬂe nie%amﬁempue 3 meiﬂgd!hew - 3-
10 title compound of example 118 and acetaldehyde.
1H NMR (400MHz, CDCl): 8 = 1.05-1.15 (m, 6H), 1.3¢ (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 C24H3203Ne.0.2H20. 0.1
CH:Cl.0.1CHsOH, C, 62.13; H, 7.11; N, 17.96 '

20 Example 127

dihydro-7 H-pyrazolo[4 . 3-dlpyrimidin-7-one

The title compound from preparation 56 (240 mg, 0.60 mmol) and cesium

carbonate (587 mg, 1.80 mmol) were dissolved in n-butanol (12 ml), and
25 the mixture was refluxed for 5h under nitrogen. The n-butanol was

removed in vacuo, and the residue partitioned between dichioromethane
(30 mil) and water (30 ml). The organic layer was separated, and the
aqueous extracted with dichloromethane (2 x 30 ml). The combined
organics were dried (MgSO,) and concentrated in vacuo. The crude
30 product was purified by flash column chromatography (89:1 methylene
chioride:methanol as eluent), and then recrystallised from



et hyl - 2. 6-di hydro- 7H Dvrazol or4. 3-dl g) rimdi n-7-one Sodi um borohydride (6
ng, 0.15 nmmol) was added to a suspension of the 20 title conpound from
exanple 131 WO#927182 0. 3rmol ) in dry nmethanol (3 m) at fAsramesimaseni trogen.
After 30 min the solvent was renoved in vacuo, and the residue partitioned
bet ween ethyl acetate (20 m) and water (20 m ). The organic |ayer was
separated, and the aqueous |ayer was= I#6t-racted further with ethyl acetate
(2 x 20 rﬂ) Conbi ned organic |ayers 25 were washed with brine (20 m),
dried (MgS™4) and concentrated in vacuo. The crude product was purified by
flash col um dlbhwmhmmhuilsbﬁﬂ»pﬂeﬂmt&ﬁeﬂ et thiel conspouht @si alersami hanol as
eluent) to ylelﬁl’ﬁﬂg ound as a white foam (120 ng, 0.25 mol).

1H NVR ( 300MH© R 0 (t, 3H, 1.40 (t, 3H), 1.54 (m 2H), 30
1.60 (d, 3H), nip9i84-'7‘8° ) 2 01 (t, 2H) 2.13 (m 11-1), 2.17 (s, 3H),

2.32 (m 1 H), t, 1 H, 3.08 (q, 2H), 3.28 (t, 1
4 08 (m 1 H) wmmmz %%)B@@f 0453(, 2H),1880- (d425l1 Q.88 1t,13H). 4. 58 (tb
o1y LRt (g, Tk ARy o1 42 a: Do, 2hpoBss3s, oM, log 1054 (1

5-(5- Acet yi 2 Qq fm'by43!}8yﬁdl, aHny4.64 &; EH)))& 87 (g, (iH)r.f My, 1HY); 10i158(bok; 2-

yl)met hylj - HS“ hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one The title conpound
was prepar ed the net hod of exarrpl e 128 fromthe io title conpound of
preparation 63_9\\[3) (TSP 1 positive} 410 @¥HD) H NVR (400MHz, CDCI3): 8 = 1.18 (t,

> 5 03 (5, Anel-fpung Guskas: Fy b ‘ ?igsézraleﬂ%cn%@ﬁ(g?’@s ) 1959 (s,

1 H), 10.83 (b, 635 N, 105 LRVS (TSP - positive) 422 (M

Example 128
2-]5-(5-Acetyl-2-ethoxy-3-pyridinyl)-2-((cyclopropylmethyl)-3-ethyi-2.6-
15 dihydro-7H-pyrazolo[4 3-dipyrimidin-7-one
The title compound from preparation 56 (250 mg, 0.63 mmol) and cesium
carbonate (612mg, 1.88mmol) were dissolved in ethano! (15 mi) in the
presence of powdered molecular sieves, and the mixture was refiuxed 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 ml), filtered to remove the molecular sieves and
concentrated /n vacuo. The residues was partitioned between
dichloromsthane (50 mi) and water (50 ml), the organic layer separated,
25 and the aqueous layer extracted further with dichloromethane (2 x 30 mi).
The combined organic layers were dried (MgSO,), 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}): 8 = 0.45 (d, 2H), 0:60 (m, 2H), 1.39 (m, 1H),



Anal . Found C, 59.50; H, 5.46; N, 23.11. Calcd for C21H233N7: C, 59. 85;

H 5.50; N, 23.26. 20 Exanple 139 5d2-But oxv-5-tetrahvd

ro- 2-f ur anWio-032DW2 i di nyt) - 3- et hyl - 2- (2- met hoxyet hyl ) -  PCT/IB00/01430

2. 6-di hvdro- 7H- pyrazol of 4. 3-dlovrim din-7--one A solution of the title
conpound from exanple 12 (50 ng, 0.11 mml) in ethanol (10 m) was charged
with 10% Pd on carbon (15 ng) and st ifted at 25 roomtenperature for 6h :
under 60 psi of hydrogen. After renoval of the catalyst by filtration, the
reaction m xture was concentrated in vacuo and purified by colum

cﬂlr omaéI ogr agt4e (t.em);, 'um% (ti 8H), {%hld_. Shh), 3.08dg, 2#3), 4018 Gﬂmﬂit)mmfwge o

C oril de: ne CO un as a Ite SOl | a er

preci pitati%ﬁé“‘%%gﬁh%r%gfﬂgs i ébg’ﬂ 3 ol ). 30 1H NVR (300 M-z,

CDal 3 = 3 ¢ . 1.45-1.6 2 1.8-1.95 3

sodl 2)1 " LF(MSKES Hbsm ‘882 % (m 2H), '&s 1/2(7le H) ,
538|_&Nt1702t-|) Cl“%d f@eé“seae sﬁ-?&ﬁ ‘3'21 4.2 (m 1

PCT/|3001014’Q!!|;R FQU"Q&S%SS’
H) , 4455(t %@924&5% Nﬁléh 4.95 (app t,1 H, 8.25 (d, 1 H), 8.65 (d,
1 H, 10 8Cb H§5€ RVE (TSP) 442 (NH+), 464 (MNa+). 5 Exanple 140
5-f5- Acetyl 2- (2 rret hoxvet hoxv) - 3- Dvri di nvl 1- 3- 16- (di met hvl am no) - 3-
ovridinvll-2-nethyl-2.6-di hvdro-7H Ovrazol o(4. 3-dlovrimdin-7-one The title
compound was prepared fromthe product of exanple 59 via the io method of
exanpl e 132 Exampie 2%et hoxyet hanol |n 28% yi el d (25rrg) 1H NMR (400 MHz,
CDC13): 8 =,2.6 (5.4 @&Hk., ( ﬁ.&th),418(s
3H),48(tt3,.c% QR . 83 (s, 1
H), 9. 1510 s pviaze 19464 (M—I+)

The title compound 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 molecular 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

ml). Combined organic layers were dried (MgSQO,), concentrated in vacuo,

and the crude product purified by flash column chromatography (99:1

methylene chioride:methanol as eluant). Addition of diethyl ether gave the
20 title compound as a white powder (1.55 g, 2.88 mmol).

m.p. 194-195°C

1H NMR (400MHz, CDCl3): 8 = 1.00 (t, 3H), 1.42 (t, 3H), 1.49 (s, 9H), 1.52

(m, 2H), 1.92 (m, 4H), 2.40 (m, 2H), 2.83 (s, 3H), 2.80 (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, 15.53. Calcd for C25HasOsNs: C, 62.44;

H, 7.11; N, 15.60.

30
Example 130



Exanol e 141

5- (5-10do- 2-i sobut oxv- 3-ovridi nyi |l - 2- met hyl - 3- Droovl - 2. 6- di hvdr o- 7H
oyrazot or 4. 3WQIPEYHI2ni di n- 7-one 20 The title conpound was yoraBes/@Easof rom t he
product of preparation 64 using the rret hod of exanple 1 and isobutanol as
solvent. 1 HNWR (300 MHz, CDCI3): 8 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9
(2H nm), 2.2-2.35 (1 H n), 3. 0(2H--t178—-4 1 (3H, s), 4.35 (2H, d), 8.4 (1
H s), 895 (1 H s). 25 Analysis: Found C, 46.1; H, 4.70; N, 14.85. Calcd
for Cl8H22Ns21: C, 46.26; H, 4.75; N, 14.99% Exanple 142 30

5- 1 2- | Sobut OX§-{S-ACER-Bbuttyi3-puridinyi-Soathyid-i4viperRlimB2\6iditydro-Bidy | - 2. 6- di hvdr
o- 7H-avrazol or 4. lovrimgdln-7-one WO 01/27112 PCT/BOJ 01430 --184 The
title conpounaylai‘l@[gé@mm my, 1.07 mml) ‘and thiourea (90 ny,
1.18 mol) veTampisatend efid (Mht'\hd%va Wasf ddeamoda sofutioh)of théaiassed at
70C, and treated with bis(tri et hyl hos&| | ne) ni ckel%él ), chloride (20 nyg,

0.05 mol ). SeempeHns, af exampley 17 Hbd(VB efhylepe ahipride; £1Q, Ml AndntheLE 0. 08

mmol ) was add F RBqeriioti48 RinBeathed for 3/a h
bef ore fur?hefﬁﬁgl S%%@ﬁ%ﬁéﬁﬁ%ﬁbﬁ% uﬁaélthi ?ge t(;1r'5| lg (60 mg, 0.16

mmol ) and sodm@y‘aﬁm@m ﬁdd@ ‘(@HOW‘B? YES‘WQ%MPF% PWePHF 0.16
ol ) wer e adngAcRqsh 8q!, V) g MsthiteRs BARKEE (1002 THY bRIcO . The

green reaction th toro t enper at ure and

cal ci um oxi delaygowas segaratedn(emlsmﬂ@ad waahed vathrwaterrﬁmm i Qganis (150 21,
rzegc'[rlngln) mmgtsluﬁgp‘\?\gss?%g? ut éa ﬁ'{ u{c&eﬁﬁ% Bacet cﬂvm?%wlé AJ" CI([ 'rl'lhg aci d
(10% aq, 20miL¥ 50tml); d'hga:mmblrpﬂihewametpmm diiech(MgS@.9hand mmdentrmnt her citric
5 2- 1 sobut ox ] R e THed, hedlet viss! kbl Sl Biroffafbotps’ 5 ¢

(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, CDCls): 8 = 0.98 (t, 3H), 1.39 {t, 3H)}, 1.50 (m, 2H),

15 1.80 (m, 2H), 1.92 (m, 2H), 2.15 (m, 2H), 2.61 (s, 3H), 2.81 (m, 2H), 3.03
(q, 2H), 3.32 {m, 2H), 4.38 (m, 1H}, 4.62 (t, 2H), 8.80 (s, 1H), 8.19 (s, 1H)
LRMS (TSP - positive) 439 (MH*)

20

dihydro-7 H-pyrazolo[4.3-d]pyrimidin-7-one

The titte compound was prepared following the method of example 121

from the title compound of example 130.

25 m.p. 156-157°C
1H NMR (400MHz, CDCls): § = 0.98 (t, 3H), 1.40 {t, 3H), 1.50 (m, 2H),
1.89 (m, 2H), 1.98 (1, 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, TH), B.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 CasH2OsNe.0.3H20



di hyd ro-7H pyrazot o[ 4, 3-dJpyri m di n-7-one. The crude sul phide (284 ng, .
assune 0.73 mmol) was dissolved in ice- cold nethylene chloride (4 m) and
i sopropyl WPOYRUI2 (1 m), treated with 3- chtoroper benzACHTBUVI430230 ny of
55% active, 0.73 mml) and allowed to 20 stir at OC for 1h after WhICh the
sol vent was renoved in vacuo. The i%l due taken up in ethyl acetate (20
m), washed with sodi um carbonate T /o'aq 2 x5mM), brine (5 mM) and
dried (MgSO4) before condensing to a solid which was purified by colum
chromat ogr aphy (ethyl acetate: pentane 1:1 to ethyl acetate, then ethyl
acetate : nme020rC90; 60.18pHa6B8dr N, T&7tn anal ytical sanple of the title
conpound (50 ng, 0.13 mol) together wth inpure sul phoxide (66 ng, 0.16
mml). 1 1i NWR (300 vHz, CDCI3): 8 =1.0 (3H, t), 1.1 (6H, d), 1.75-1.85
(2H, m, 2.25-2.35 (1 H mM, 2.8 (3H, s), 3.0 (2H t), 4.1 (3H, s), 4.4

(2H, d), 8. 1 Hé ), 9.0 (1 H s), 10.7(1 H, br s). 30 LRV5 (TSP) 404
(M), 426 (M’ 1 01/27112 PCT/IBOO/01430 --185 - Exanpl e 143

v ) :
di hvdr o- 7H

B DL 8 6r0pe| 2 6‘
DV azo di n- 7-one 5 The title corrpound of exanpl e
142 (36 ny, M‘lﬂ% YAMIdiNEZ:0Re) ene chloride (3 m) was treated
with 3-chl Or'ﬂ‘iéaﬂﬁteﬁétﬁti)_éuﬁfran(&@mﬂﬂ115%’2@%@, oﬁs%n aly@nd cusilingt i rred for
2h with ice-coolin reaction m xture a dilute th met hyl ene )
chl ori de (2@%9!1%42‘%"%94%84 Supel), Were, dissalved in i'cb}e%" 4-ml). 80d i ) | brine

20 m d t h d
; o t)e . :ryaécgfsﬁé?ﬁb m&ér'nﬁrdgenm n‘x@lb&ﬂaiéie@ééfé?QSFéDghb'rﬁnkﬁnréorfDOU?sHaS

t), 1.1 W6Hwap them pﬂshtpr@d(bgtw enwatez (19,m) and dichlorgmpethane (‘(Ozml) t), 3.2

E?Hs) s), 4 1Tl(935"gaﬁpc Iaferivészéipa@ted,aarﬁl the dﬁueo(ﬁ Iaygr éxtralctdd fufther 10. 6 (1 H,

with dichloromethane (3 x 15 mi). The combined organic layers were dried

(MgS0,), and concentrated in vacuo. The crude product was purified by

flash column chromatography (95:5:0.5-90:10:1 ethyl
15 acetate:methanol:0.88 NHs as eluents), to yield the titte compound as a

colourless glass (77 mg, 0.18 mmol).

m.p. 91.6-93.7°C

1H NMR (400MHz, CDCl;): & = 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 (t, 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, 18.03 Calcd for

C23H300aNe.0.2MeOH.0.1 DIPE: C, 60.88; H, 7.26; N, 17.90

Example 133

7 H-pyrazolo[4,3- rimidin-7-one

30 The title compound was prepared from the. prbduct of example 116 by t_he
method of example 132.



is LRVMS (TSP) 420 (M+). Biological Activity 20 Conpounds of the invention
were found to have in vitro activities as inhibitors of cGW PDES with

| C50 val ues WPONENE t han about 100 nM The fol | owi ng TablPeTimdomsse at es t he
in vitro activities for a range of conpounds of the invention as

i nhibitors of cGW PDES. 25 Examle ICnM 5 8.5 16 6.55 34 30.7 48 2.45
49 18 59 1.41 Wc) 01/27112 PCT/ BOQ'O!L%D --186 - 647 654 711 72
0.3 735 755 76 3 77 0.9 78 0.3 79 1.6 800.9 812 824 832

1H NMR (4QOMHz, CDCls): 8 = 1.00 (t, 3H), 1.356 (t, 3H), 1.50-1.60 (m,
2H), 1.90-2.00 (m, 2H), 2.60 (s, 3H), 3.05 (g, 2H), 4.60 (t, 2H), 5.65 (s,
2H), 7.10 {d, 1H), 7.20 (m, 1H), 7.60 (dd, 1H), 8.60 (d, 1H), 8.85 (s, 1H),
9.25 (s, 1H), 11.65 (s, 1H)

5 LRMS (TSP - positive ion) 447 (MH")
Anal. Found C, 63.73; H, 5.91; N, 18.02. Calcd for CpsH2603Ns.0.25H,0.
0.1EtOAc: C, 63.74; H, 5.98; N, 18.28.

10

dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one

The title compound was prepared from the product of example 116 by the
method of example 132.

15 1H NMR (400MHz, CDCl3): § = 1.10 (d, 6H), 1.30 (t, 3H), 2.30 (m, 1H),
2.60 (s, 3H), 3.00 (g, 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 Cp4H260:Ns.0.5H20.

20 0.5EtOAc: C, 62.51; H, 6.25; N, 16.82.

25  dihvdro-7H-pyrazolo[4,3-dipyrimidin-7-one
The title compound was prepared from the product of example 125
following the method of example 132.
m.p. 195.0-196.0°C ‘
1H NMR (300MHz, CDCl;): & = 1.08 {d, 6H), 1.38 (t, 8H), 1.88 (d, 2H),
30 2,10 (t, 2H), 2.20-2.30 (m, 1H), 2.30 (s, 3H), 2.50 (g, 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,



84 7.5 WO 01/27112 PCT/1BOO 01430 --187-- ------------- Cl ai s .
FrrrrefrfrrpfJrrrarttjiijiffj CL Ms 1. A conmpound of general formula I:
3 R X NWORI2Mi2 N R2 ° s or a pharmaceutically or veRGHIBAGQI#I0y
acceptabl e salt and/or solvate thereof, wherein X represents 0 or NR5 R
represents H, |lower alkyl, Het, al ky* t, aryl or alkylaryl (which latter’
five groups are all optionally subsStt®ufed and/or ternmnated with one io
or nore substituents selected from halo, cyano, nitro, lower alkyl,

hal o( | ower al k I%, OR6, OC(OR, C(COR8, C(OOR9, C(ONRLIOR', NR 2R13 and
SO02NR14R15) W), 1&$2 €8dMs H hal o, cyano, nitro, OR6, OC(O R, C(O RE,

C( O ORS, C(Wﬁg 3~ : WlS, | oner al kyl, Het, alkylHet, 15
aryl or al kylaryl %%&6&%@?@?,

Iat't i've 'groups are all optionally substituted
and/ or t er mAnal.cBound &, &3¢15H,nDRE ¥LAZ90t Galnd Jobk Cedt:e@iNgQ.8l2Mal 0, cyano,

nitro, |owe I ORB, OR, O RE, O ORS,
CI( @) Nmom1f°'ﬂa%3€§'ﬂgggmws?s R3 rep?gge%t S H,C(I ijer aIC§<yI), al kyi Het

or alkytaryl (which latter three 20 groups are all optionally substituted
and/or termnated with one or nore substituents selected from hal o, cyano,
nitro, lower alkyl, halo(loweralkyl), OR6, OC(OR, C(OR8, C(OOCRS,

C(O NRLOR', Bama\83énd :

dihydro-7 H-pyrazolo[4.3-dipyrimidin-7-one _

10  The title compound was prepared by the method of example 132 from the
title compound of example 120.
1H NMR (400MHz, CDCls): 8 = 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 (t, 2H), 3.95 (t, 2H), 4.45

(d, 2H), 5.14 (m, 1H}), 8.83 (s, 1H), 8.22 (s, 1H), 10.62 (br s, 1H)

15 LRMS (TSP - positive ion) 425.5(MH") '
Example 137 |

ethyl-2,6-dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one
Sodium borohydride (6 mg; 0.15 mmol) was added to a suspension of the
20 ftitle compound from example 131 (140 mg, 0.3mmol) in dry methanol (3
mi) 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
mi). The organic layer was separated, and the aqueous layer was
extracted further with ethyl acetate (2 x 20 ml). Combined organic layers
25 were washed with brine (20 ml), dried (MgSO,) 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, CDClg): 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 (g, 2H), 3.28 (t, 1H), 4.08 (m, 1H),



SO02NR 4R S) R4 represents H, halo, cyano, nitro, halo(loweral kyl), OR6,
OC(OR, 25 CCORE, C(OOR9, C(ONR OR11, NR12R13, NR18Y(O R17 ,

N[ Y(OR'] 2, WoWi/2718heet Has Been Replaced 11111111111111 pd#msoddadel |i W)
01/ 27112 PCT/ 1800/ 01430 --188 - SOR18, SO2R79, C(O Az, |ower alkyl, |ower
al’kenyl, lower alkynyl, Het, alkylHet, aryl, alkylaryl (which latter seven
groups are all optionally substi tut sd8md/ or terminated with one or nore
substituents selected from halo, cyano, nitro, |ower alkyl,

hal o(l oweral kyl), ORB, OCC(OR, C(OR8, 5 C(OOCR9, C(ONRLR', NR 2R13 and
S02NR14R B) Y488 d{me Jbihi458(t02HISA®BE (M, Eh 562 (ms1H)0827 (s) 1Y), 8:/86 (&, r epresent s
ORO, hal o, Ne r ixch latter two groups are both optionally
substituted Wltlr.f?f ‘M@Fgm?)e substituents selected from 1(c) halo, cyan,
nitro, |ower ALRMS (TSR pasitivep4sd.8YIMH) ORB, OC(O R7, C(ORB, C(O GRS,

C(O NR1IOR', NR12R 3 and SO2NR 4R18) Rl and R' independently represent H or
| oner al kyl (which latter group is optionally substituted and/or

term natedswith one or nore substituents selected fromhala, cyano, nitro,

| ower al kyl, hal o(]oweral kyl), 15 ORO, OC(O R7, C(OR8, C(O OR9,
C(O NRI CaR'B,%é-b&i-1 8 S02NR14R18 and NR20S(O) 2R21 or Net or aryl

optionally sumjmwgﬁax?bwogfyggémﬁémﬁ?WJ1ﬁg¢ﬁaﬁhy teen groups) or

one of Rio and RL1 rmay b , Ich latter two
groups are bo¥hmehyi-deaiydrabkpyrazaleld Sdlpyrimidignf=ené| kyl 20 R10a and Rlla

irlgsefgg(rjggtgln%/ ggnﬂ@é%%ﬁ b @J‘ irggmr a. yl &Eg%ﬁglre aryrc;m& eE] mggedo
ti . . ; !
t hree groups ellre substituted and/ or term nated (as appropriate) by one or

nmore subst i t uBHLARR18.AG ude one or nore
1H NMR (400MHz, CDCl,): § = 1.18 (t, 3H), 1.58 {t, 3H), 2.81 (s, 3H), 2.95
(9, 2H), 3.75 (s, 3H), 4.70 (g, 2H), 5.83 (s, 2H), 6.80 (s, 1H), 6.98 (s, 1H),
8.81 (s, 1H), 9.25 (s, 1H), 10.88 (br s, 1H)
15 LRMS (TSP - positive) 422 (MH") |
Anal. Found C, 59.50; H, 5.46; N, 23.11. Calcd for CaqH30sN7: C, 59.85;
H, 5.50; N, 23.26.

20 Example 139

2,6-dihydro-7 H-pyrazolof4.3-dlpyrimidin-7-one

A solution of the title compound from example 12 (50 mg, 0.11 mmol) in
ethanol (10 ml) 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 afford the title compound as a white
solid after precipitation from diethyl ether (15 mg, 0.03 mmol).

30  1H NMR (300 MHz, CDCl): 6 = 1.0 {t, 3H), 1.4 (t, 3H), 1.45-1.6 (m, 2H),
1.8-1.85 (m, 3H), 2.0-2.1 (m, 2H), 2.3-2.4 (m, 1H), 3.15 (q, 2H), 3.25 (s,



C(O NR10eR'a and/or NR12R13 groups 25 R12 and R13 i ndependently represent H
or lower alkyl (which latter group is optionally substituted and/or

t erm nat edVOPH18ne or nore substituents sel ected fromPCREBIOEI43) ORI,
C(O NR 2R23 and NR24R25), one of R12 or R13 may be C(O -l ower al kyl or
C(OHet (in which Het is optlonally ubstituted with I ower alkyl), or R12
and R13 together represent 30 C3.77% A8yT ene (whi ch al kyl ene group is
optionally unsaturated, optionally I TYL1ILEj FEEErr thigb ver b 11l This
Sheet Has Been Repl aced L S 1111111111111! ~111111~111 WO 01/ 27112

PCT/ | BOO/ 013H})) 3.9 {t12H), 3380 (m,uthd48y4.3(m, 3H), 4% (1 Bkbrd.85 by RHYr oups and/ or

optionally i rru 4 dependently represent H
or | ower al Q%G(BPP g"iﬂa%gg (glﬁ-?)' ?@égéhﬁ)’ \]\n&'t%ﬂb%/%eﬂﬂft rogen atomto which
they are bouRMS (TSP)442 (MHT464qMNE").c ring W and R17 independently
represent H or |ower alkyl (which latter group is optionally substituted
and/or termnated with one or nore substituents selected from ORG,

C(O) OR9, sC(O NR22R28 and NR24R2S) or one of We and R17 may be Het or aryl,

which latter. two groups are both io optionally substituted with | ower
al kyl R5, RExampletd po R13, R19, R20, R22, R23, R24 and R25

i ndependent bé{s-ﬁ(c@ﬁd-egﬁﬁethb@{gtﬂﬂfs-%ﬁmuﬂ]ﬁ;@ﬁ et¢iamidlepgndent | y represent
| ower al kyl 4 represen s [ower oy, ar |s 6 represents H, | ower
al kyl , ary| pyidinylEg-meth G-glibyelig-7 kbpyrazaloid.3-dioyimidina/-ona. * kyl or aryl R28

represents hpusiie %ﬂﬁ}ﬁbuﬁlf wa pepared from the product of example 59 via the
10 method of example 132 using 2-methoxyethanol in 28% yield (25mg).

1H NMR (400 MHz, CDCl5): & = 2.6 (s, 3H), 3.2 (s, 6H), 3.58 (s, 3H), 3.87
(t, 2H), 4.18 (s, 3H), 4.8 (1, 2H), 6.7 (d, 1H), 7.8 (d, 1H), 8.45 (s, 1H), 8.83
(s, 1H), 9.15 (s, 1H), 10.9 (br s, 1H).

LRMS (TSP) 464 (MH").

15

Example 141

pyrazolo[4,3-dlpyrimidin-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, CDCls): 8 = 1.0 (3H, 1), 1.1 (6H, d), 1.75-1.9 (2H, m),
2.2-2.35 (1H, m}), 3.0(2H, 1), 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 C1gH22N502! : C,
46.26; H, 4.75; N, 14.99%

Example 14
30

7 H-pyrazolo[4,3- rimidin-7-one




Het represents an. optionally substituted four- to twelve-nenbered

het erocyclic group, which group contains one or nore heteroatons zo

sel ected fr W@ MA7MBgen, oxygen and/or sulfur with the praorasmwifsn) that R4
is not NH2 when: Rl is Cl.3 alkyl optionally substituted with 25 phenyl,
Het or a N-linked heterocyclic group selected from piperidinyl and

mor phol i nyl ; wherein said phenyl groud8s-optionally substituted by one or
nore substituents selected fromCl.4 al koxy; halo; CN, CF3, OCF3 or C1,4

al kyl wherein said Cl.4 alkyl group is optionally substituted by Cl-4

hal oal kyl  or Tha title bom, ahﬂmwmmplaeum(soom HQ?Snmdt)sandtlnimnieab(BOone or nore
halo 30 atons

Cl$ a 1L IIIIJI L N Th
sheet Has Beemaaeﬂqéc@mqﬁ Mermusﬁpw é!»ﬁd iﬂyh’ Iﬁé\ﬂgﬂ)mlznllzs
PCT/ | 800101439eg£ésbd'\/é:t 76°C, 1aﬁd t('édtéd tmi Mtraemylmbswhﬁe)ormm (mpen: X is

0; and R is H, optlona substituted | ower

ORG,
C( O NRLORt 1, eloleyl@m(zmmm 05 n\lndQC))SomwnewaaPthvwgnéo @9l Mg kyl aryl

Het | kyl I nt uted d
5 (i 1)tk TR O THEORE Gl el e, o eiRpliRi Hatis ?‘:‘SUES? ut od

over Bl ky . OlureChestaBIar hChelotsdurtagrI RIS yipKGERhinG) ragkel (B Ky
cyano, aryl, gfglﬁf{jegfaydgrgrﬁtls%mgb IShl '_sl%iu%aﬁgbégr%f{cﬁfdef@% WoPlReS are

optionally su
solution in THF, 0.16 mmol) were added and the reaction mixture heated

for a further 6 h. The 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 th. The reaction mixture was diluted with ethyl acetate (20 mf) and
citric acid (10% aq, 20ml), the organic phase separated and washed with
further citric acid (2 x 20 ml), brine (20 mi) and dried {MgSO,) to afford
15 crude 5-[2-isobutoxy-5-(methylsulfanyl)-3-pyridinyl}-2-methyt-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 chioride (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 mi}, 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, CDCla): § = 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, 1), 4.1 (3H, 5), 4.4 (2H, d), 8.5 (1H,
s), 9.0 (1H, s), 10.7(1H, br s).
30 LRMS (TSP) 404 (MH*), 426 (MNa*).



10 2. Compound as claimed in Caim1l, wherein RL represents optionally )
substituted |l ower alkyl. 3. Conpound as clained in Claim2, wherein RL is

| ower al kyWWO0¥2iWar s al koxy-term nated | ower al kyl, NRCPR@A4er n nat ed

| ower al kyl, or 11~ norpholino-term nated | ower alkyl. 4. Conpound as
clainmed in Claim1,wherein RL represents a 4- piperidinyl group, optionally
substituted at the nitrogen atom of ¥8Ae- 20 piperidinyl group with | ower

al kyl or C(OOR9. 5. Conpound as clainmed in any one of Clainms 1 to 4,
wherein R2 represents C(O NRLOR11l, NR12R13, |ower alkyl optionally
interrupted by one or nore of O, Sor N, optionally substituted at N by

| oner al kyl_or alc34I or 25 optionally substituted aryl or Het. 6. Conpound
as clained 5 wherein R2 represents C(ONRtR11, NR12R13, Cl.4

al kyl opti g 7 pttadsulfonyl)-84pvhi 2 gt3-propul®Bi t ut ed at N by

| ower al kyl , or 30 optlonally substituted
pyddi n- 2- qu at - . ¥, pyrazin2 yl, pyrazol-4-yl,

oxadi azqj - 2rpg ’tnlé%&ﬁp&rw of febtéfﬁate?‘mh 3sefrr de%ﬂfol)nln21dd-cdﬂd

i m dazo[ 1, 2- héﬂl di n- . Thi s Sheet S een ReB)I

11111111111’1!2 91‘1’4‘1@9 (?mhhwe# treatastowith s-phiorope 9"1’-0'?9&0“1 @11111
111111 1mg l50% Ipute,! 0b91m9|dl) bhe &wre@f&?%%slcélﬁoﬁg | ph@ny one of

Clains 1t wher el n represents | ower al ound as cl ai ned
in any one f@ﬂc@fhml"ﬁ Wﬂﬁ 9‘“"‘%!’!‘6@9‘&)"9@9 9"°Qd9 @rm%‘ﬂés Withi ned in any

i 0{) ptC: g' b SUB%[“I ! u@w. aﬂ?é x- 56 R BARb 26 MIf; dried{(MRBD,) ¥ngubst i tut ed
10 concentrated to afford the title compound as a white solid (37 mg, 0.09
mmol).
1H NMR (300 MHz, CDCls): § = 1.0 (3H, ), 1.1 (6H, d), 1.75-1.9 (2H, m),
2.25-2.4 (1H, m), 3.0 (2H, t), 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 LRMS (TSP) 420 (MH").

Biological Activity

20 Compounds of the invention were found to have in vitro activities as
inhibitors of cGMP PDES with IC5, values of less than about 100 nM.

The following Table illustrates the in vitro activities for a range of
compounds of the invention as inhibitors of cGMP PDES.

25

Example ICs0 (NM
5 8.5

16 6.55

34 30.7

48 2.45

49 18

59 _ 1.41




CLOR8, C(OAZ C(OOCF?, C(ONRLORL1, NRI2R13 or NRI6Y(O RLl7. 10 10.
Conmpound as clained In daim9, wherein R4 is COCH3 or NHB, wherein B
represents WOBZRZOR3 or C(O Het. 11. Conpound as cl ai ned ionvissuyprgae of
Clains 1 to 8, wherein R4 is represents |odo, |ower alkyl, |ower alkynyl
(which latter two groups are substituted and/or ternmi nated by C(O OR9
(wherein RO represents H or Cl4 al kyllf—N(H) Y(O RL7, N Y(OR17] 2,
optionally substituted Het or NR12R13 (wherein R12 and R13 toget her
represent C3., alkylene interrupted by 0 or NS(0 2 optionally
substituted aryI ). e 1S um 1), wherein R4
represents N(H Y(O R s rh optionally
substituted and/or ¢ 1 N3 . A or C lfkyl ). or |ower
al kynyl term nated 71(:(0)001 4 al kylJ.1 25 13. Conpound ds clained in
0.3 ‘

Gaim1l, whichis: [72 ) 5
5-(2-But o) cy-5-i odo- § eH ret-hexyethyl) - 2, 6- di hydro- 7H
pyrazol o[ 4, 3-dJpyri ﬁ‘m -5-i0do-3-p 'inyI) 3-ethyl -1
-(2- et hoxyet hyl ) -1, §78i hydro- 7H pyr az 5I o[ 4, 3-dj pyri m di i- 7-one; 30

5- (5-1 odo- 2-i sobut ox} 73 Pyt 1 drnyr)-2-mg [3ny| d propyl -2, 6- g hydr o- 7H

pyrazol o[ 4, 3-d] pyri ni€ Oe-——AD0 Boo~044304 c L NS --192 --
5- ( 2- But oxy- 5-i odo- 3r| 2-12- 4-3 et hyl - 2, 6-

di hydr o7H=pyr azol o[438deyr|md|n 7-0®;3 tart-Butyl

4-[5-(2-but oxy- 5- |od7g pyrTarnyl)-3-€JRyg - /- 0X0- 6, 7- di nyro 2H
pyrazol o[ 4, 3-dj pyri 5;-.' > ECRFBO%Yy o itent Butyl
3-[5-(2- buto)y5|od--ovr|d|nvl\ l'l - 7-0X0-6 -' dro - 2H

pyrazol o[ 4, 3-dj pydni ¢giBh 2 yI]-1- azetl dij ®ecar boxyl at e;
82 4

83 2

84 7.5




5- (2- Propoxy-5-iodo 3-pyridinyl)-3-ethyl-7-oxo-6, 7-di hydro- 2H pyrazol o-
j4,3-djpyrimdin-5yl]nicotinate; tert-Butyl

[ 3- et hyl - SWOIRHAB- 2- pr opoxy- 3- pyri di nyl ) - 7- oxo- 6, 7- di hyrirTamn/m4sh

H pyrazol o[ 4, 3-dJpyrimdin-1 yl]acetate; tart Butyl

[ 3- et hyl - 5- (5-i odo- 2- propoxy- 3- pyri di nyl ) - 7- oxo- 6, 7-di hydro- 2

H pyrazol o[ 4, 3-dj pyri mi di n- 2-yl | acetl®fe- [ 3- Et hyl - 5-(5- -2

propoxy- 3-py(dinyl) 7o0xo-6, 7-di hydro-1 H pyrazolo[4, 3-djpyrimdin-1 —

Pr0Dory-3- Gtany! ) 7- 0x0-5.7- 1 hyro- 2 00y T
Eyzzzizglrgégx dJ"fé‘b’B ']S{/l?fzgﬁ"kgﬂ(i;t i a hyI 3- propyt -1, 6-di hydro-7H

pyrazol o[ 4, 3-dj pydm di n 7-one;

2-[2- (D et hyt am no) et hyl ] - 5- (;2- et hoXg- 5- i odo- 3- pyddi nyl ) - 3-et hyl -2, 6 20
di hydr o- 7H pyr azol o[ 4, 3- deyﬂ\m di n- ne;n R’

6- But oxy- 5-[ 3- et hyl - 2( 2- met hoxyet h
dJpyrintdi n-5yl]-Nnmethoxy-fll
5- (5- Acet yl - 2- but oxy- 3- pyr i dNAY|
7H pyrazol o[ 4, 3-dJpyri m di n ;
5-[5- Acet yl - 2- ( 2- met hoxy- 1- ne et hoxy) - 3- pyr| di nyl]-3-ethyl-2-(2-

met hoxyet hyl ) 2, 6- di hydr o- 7H. pypgzol o[ 4, 3-d] pyri m di n- 7- one;

5- (5- Acetyl - 2- but oxy- 3-pyridi nfd ) -3-ethyl -1-(2-nmet hoxyet hyl ) -1, 6-di hydro-
7H pyrazol o[ 4, 3-dJpyi i m di n-7- one; ' :
6- i sobut oxy- N, N- di net hyl - 5- ( 2- et hyl 47- oxo- 3- propyl - 6, 7-di hydro-2H 30

Py 2201 of 4 - ARl K Vil A AT Sk nekdor 11110 1 111

5 (5 Glycol\ulyereinl sobut oxy- 3- py(di nyl ) - 2- met hyl - 3- propy!| - 2, 6- di hydro- 7l -1 -
Eyzgz%g{sl E?/'rebpai h{p§y§ %yl )-2-[2-(di net hyl am no) et hyl j - 3-et hyl -2, 6-

R’ represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl (which

latter five groups are all optionally substituted and/or terminated with one

10 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 H, halo, cyano, nitro, OR®, OC(O)R’, C(O)R®,

C(O)OR’, C(O)NR™R", NR'R', SO.NR'R", lower alkyl, Het, alkyiHet,

15 aryl or alkylaryl (which latter five groups are all optionally substituted

7-di hydro- 2H-pyrazol of 4, 3-
am de;
yl - -(22 met hoxyet hyl ) - 2, 6- di hydr o-

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 H, lower alkyl, alkylHet or alkytaryl (which latter three
20 groups are all optionally substituted and/or terminated with one or more
substituents selected from halo, cyano, nitro, lower alkyi, halo(loweralkyt),
OR®, OC(O)R’, C(O)R®, C(O)OR’, C(O)NR™R", NR'R" and
SONR™R')
R* represents H, halo, cyano, nitro, halo(loweralkyl), OR?, OC(O)R7
25 C(O)R®, C(O)OR®, C(ONRR'", NR'™R™, NR'"Y(O)R", N[Y(O)R"].,

This Sheet Has Been R eplaced
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di.hydr o- 7hl
5-(5-Acetyl

5- (5- Acet yl
di hydro-7Hp
4-12-(5-(5-a
2H pyrazol of
5- (5-Acetyl

di hydro-71+p
[ 5- (5-Acetyl -
pyrazol o[ 4, 3
5-(1-Methyl -

6- propoxyni c
Htetrazol -5
di hydr o- [ra
5-[5-(3- Hydr
20 di hydro-7
5- (5- Am no- 2-
pyrazol o[ 4, 3-

-pyrazol o[ 4, 3-d] pyri mdin-7-one; 5
- 2- but oxy- 3-pyridi nyl)-2-[2-(4-norpholinyl)ethyl]-3-ethyl
I hydr o- 7H pywansotni, 3- d] pyri m di n- 7- one;

yrazol o[ 4, 3-dj pyri m di n-7-one; tent--Butyl

PCT/IB00/01430
-2-buto)y-3-py(diyl)-2-[2-(4-piperidinyl)ethyl]-3-ethyl

-2, 6-

cetyl - 2- but oxy- 3- pyri di ryl883- et hyl - 7- oxo- 6, 7-di hydro 1o

4,3-dj pyrimdin-2-yi)ethyl]-1-pi peddi necar boxyl at e;

2-but 0) y-3-pyri di nyl)-3-ethyl -2-(1-nethyl - 4-pi pendi nyl) - 2, 6-

BSOR?O Is0./'8- D&Z | IBwé'rrhll@l OBWer alkeny! lower alkynyl, Het
pr opoxy- 3- p ¥ - ethyl - 7-0x0- 6, 7- di hydrg- 1
Wr A faly I] M&!?h da i 89"9"5 QfOUPs 3'9 optlonally

-2,6d

SuBkfurdld rﬁmf'te:ﬁnﬁatﬁa Wﬂﬁrd?rejdﬁﬁa@%mémhéntsséléewalfferﬁl n-5-yi)-

otinonitri

‘halg,-cyapg. ngonjmer i, opgyolonesalkyh, OR', OC(OIR, GIOJRY,

fi 1) R4R
g@-?‘i s@gﬂw&l Y- 2-pr 33'8%}? pyrl)dl nyl]-1- et hyl - 3- pr opyl

H pyr ¥zepreisants-Glon§(@) di n- 7- one;

pr op Lok thyI 3-propyl -1, 6-di hydro7H
Ry rebriis RS T

-1,6

-one; (1 Met hyl - 7- oxo- 3- propyl - 6, 7-di hydro- 1

M pyrazol of 4, 3-dj ﬂyuepmsant}eR?I halo,6Hpt opary (@hich rlattiérriyio] groups as et i ¢ aci d;

I@Q'E %893'?@? cﬁuﬁs@ﬁ@y\rﬂg bé? %ﬁnﬁ&% \%{/s}i u& Pts ﬁ‘ad?% érr?es ul f onam de;

\Halc -ayane 3nitrop fower Galkid, chdlg(toweralkyl, ORY zoc«p)a "3CER% i ni di n- 5-

W&cﬂ@ﬁ%@*%# ﬁb%ﬂ%“wa/razol o[ 4, 3-dJpyrimdin-5-30

yi ) - 6- propoxy- 3- pR'? dhd '] iclependentty eeprbsent 44 or lower alil\(vwehicHatB7 1121 ~~ 1t 1 ~
~~"}~ |~~~ PCT/ 1BQ0/ 01430

25 11 [5-(1-
H pyrazol o[ 4,
N-[5-(1-Msth
yl ) - 6- propox
({[5-(2-Meth

N. [ 5- (1- Met h

15

Jgroup” J5, 9 f_ogpléypﬁlb%l%-eﬂi ARdiey, terminadod wih (e £53WOM i di n- 5-

substitusnts 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', SO.NR"R"
and NR®S(0):R*! or Het 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

R and R'® independently represent R and R" as defined
above, except that they do not represent groups that include lower atkyl,
Het or aM, 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 andfor 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
Cs7 alkylene (which alkylene group is optionally unsaturated, optionally

This Sheet Has
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yl ) -6-propoxy-3-pyriidinyl]al ani ns; .
5-(2-[2- (D et hyl ami no) et hyl ] - 3- et hyl - 7- oxo- 6, 7- di hydr o- 2H pyr azol o-[ 4, 3-
dJpyri mi diVOBU3AIN2 6. et hoxyni cotinic acid; or s PCT/TB00/01430
5-(2-(2- (D et hyi ami no) et hyl ] - 3- et hyl - 7- oxo- 6, 7-di hydro 2H pyrazol o-[ 4, 3-

dJpyrm di n-5-yl } - 6-et hoxy-i -metho N- et hyl ni coti nani de. 14. Compound as’

defined in any one of Clains 1 to 1 9vmthout the provisos for use as a

pharmaceutical. 10 15. Conpound as defined in any one of Clains 1 to 13
wi thout the provisos for use as an ani mal nedi canent. 16. A fornul ation

conpr i si ngsubstitriebby enaor msre inwerialiyh groups @ngfor optioqallyjipterrypted 13 wi t hout

t he provi sggg‘ﬂ,ﬁﬁs)xture with a pharmaceutically or veterinarily
accept abl e ant; diluent or carrier. 17. A fornulation,as claimed in

C: aim 16, whi cm1 sarad R %m@puuderﬂnlmpmenhﬁa@ﬂ lower alkyh or B\ @B8dnul ati on as
Comppend WE%s R IS e S i PR 4 e, i e o of o
i n the ganhéterdoytiic irig a nedi carrent for the curative or prophylactic
Lesnt o' 2 ARAERT Aok ool P o' 48 Gen iR 750 |
whi ch ;}(2)7 f&mpbigl: I lfﬁllyceh&tilﬂm and/de termidatedhwith opepori mareadmi ni st eri ng
Cher apeut i eslm ey seiered AR QR - OB HOANER *’%Wg. RN one of
Cainms 1 tBn&%f“" aautn'?maym@wesenm whiph tiattarttworgroapsiare bathch treat nment .
21. Useloasogtllo%alr{;gubstltuted wrﬂrjfowe ky‘rEt hod as claimed in daim 20,
R®, RS, R7, R®, R®, R", R™, R®, RZ, R®, R** and R* independently
represent H or lower atkyl
R and R'® independently represent lower alkyl
2 represents lower alkyl or aryl
15 Ras. represents H, lower alkyl, aryl, C(O)R” or S(O).R*®
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 sulfur

with the provisos:

()  that R* is not NH2 when: R’ is C,.s alky! optionally substituted with
25 phenyl, Het or a N-inked heterocyclic group selected from piperidinyl and
morpholinyl; wherein said phenyl group is optionally substituted by one or
more substituents selected from Ci4 alkoxy; halo; CN; CFs, OCF3 or C14
alkyl wherein said C alkyl group is optionally substituted by Ci4 haloalkyl
or Cy4 haloalkoxy either of which is substituted by one or more halo
30 atoms; and R? is Cy.¢ alkyl;

SR | | R O AN P A
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S wherein the condition is nate—erectite—dysfuncti on (MED), inpotence,
femal e sexual dysfunction (FSD), sf unction, femal e hypoactive
sexual desi r¥O081Zdt2der, fenml e ﬂ’iﬁﬂl‘ :ﬂ |sorder fROTABY/E4RUAl pai n
di sorder or fenale sexual orga (FSOD) o 22. A process for
the preparation of a conpound of forrrula 1, as defined in Caiml1, which

conpri ses: (a) cyclisation of a corr O'Tldl ng conpound of fornula II @)
RB H2ZN1. X'"ORN\! HR2Z R4 rl wherein R, R, R3, R and X are as
defined in aim1l; is (b) for conpounds of forrrulal in which R

represents | gyer ﬁtﬂa{(ﬂi‘ is mwﬁzmmz,WMXszlandﬁ Aig HobaloooptionRly aryl  (whi ch
| atter five groups a ORiig0 13 s 12gled | erei nbefore
in respect oFuP?t)t“teﬁllR‘Wfa?IMnBH)f &Z gr@ﬁu'gd @ﬁpguhwqjor mlal, in
which R repicaaaig, Féyaﬁ&)argloatkﬁam CHiet o"rfamw-&ét (whichriatteydowrt grouwpof a
substituent on an_ar 20 group in, or on the phenyVpyridinyl,

or pyrazol o, a{mp@frqsnaYyaJM n%f"(bf formula |I; (d) conversion of one R3
group to gnother by al koxi de exchange or am no exchange for al koxide; (e)

bCT 1800/ 01488 - 68 R i ot bhwhem: X i O1 and 1 Ho1ontonal sbfeeks 2 x i -
N lower alkyl, OR®, C(O)NR™R'!, C(O)OR®, NR™*R™, NHC(O) - lower alkyl,

cyano, aryl, alkylaryl, Het or alkylHet (which latter four groups are

optionally substituted).

10
2. Compound as claimed in Claim 1, wherein R' represents optionally

substituted lower alkyl.

3. Compound as claimed in Claim 2, wherein R' is lower alkyl, lower
15 alkoxy-terminated lower alkyl, NR™R™-terminated lower alkyl, or N
morpholino-terminated lower alkyl.

4. Compound as claimed in Claim 1,wherein R' represents a 4-
piperidinyl group, optionally substitited at the nitrogen atom of the
20  piperidinyl group with fower alkyl or C(O)OR®.

5. Compound as claimed in any one of Claims 1 to 4, wherein R?

represents C(O)NR'R"', NR™?R'®, fower alkyl optionally interrupted by one

or more of O, S or N, optionally substituted at N by lower alkyl or acyl, or
25  optionally substituted aryl or Het. '

6. Compound as claimed in Claim 5, wherein R® represents
C{ONR'RY, NR™R'™, C. alkyl optionally interrupted by O or N,
optionally substituted at N by lower alkyl, optionally substituted phenyl, or
30 optionally substituted pyridin-2-yi, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2-yl,
pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl, furan-3-yl, tetrahydrofuran-2-yl and
imidazo[1,2-a]pyridin-6-yl. '
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NRLWMIlI wherein L is a leaving group and R, R2, R3 and X are as .
previously_defined for conpounds of fornmula I. with a conpound contai ni ng
a group RIS Fn i s capabl e of exchanging for L; s (fBC Yd¥ction of a

protected derivative of a conpound of fornmula 1; (g)y—fer—econpounds of
formula 1, in which R2 represents (&) NRIOR", and jﬁ" " are as

nd R
defined previously for conpounds of ‘Tormula |, react i m,’uuum di ng
conmpounds of fornmula 1, in which R2 represents C(O O¥% iC
acid derivative thereof) with a conpound of fornula lo HNRLORT" , i n*whi ch

Rl and Rt' are as previously defined for conpounds of forrmula 1; (h) for

conpounds of, f gofpoant ad BlaiHied in BAyr e 66 GlaimsCf OROwhemje IRsat i on of
correspondi ng conpounds of formula VI: O XRs RN NR NHOOL R4 VI is
wher ei n R1,repggsems lowpf allkvhy ¢ as def.ined previously for conmpounds of

formula 1, and el k represents an optionally substituted | ower alkyl group,

O 0L/ 2718 BemRound s lsmed h anwAne o GIasT fack BTN iath C L M " S
-197-- required) by hydrolysis and/or (if required) exchange with a further
oY S ey s Sy Wiy o PGSR, Ghali B2 1 10
~ represents halo, optionally substituted Het, optionally substituted aryl,
C(O)R®, G(0)AZ, C(O)OR®, C(O)NR™R"', NR*R™ or NR'Y(O)R".

.

lo . .
10. Compound as claimed in Claim 9, wherein R* is COCH3 or NHB,
wherein B represents H, SO.CHj or C(O)Het.

11. Compound as claimed in any one of Claims 1 to 8, wherein R*

15 represents iodo, lower alkyl, lower alkynyl (which latter two groups are
substituted and/or terminated by C(O)OR?® (wherein R? represents H or
Cis alkyl)), N(H)YO)RY, N[Y(O)R'], optionally substituted Het or
NR'2R"™ (wherein R and R" together represent Cs. 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)R" (wherein R' ‘represents Ci4 alkyl optionally substituted
and/or terminated by C(O)OH or C(O)O-lower alkyl) or lower alkynyl
terminated by C(O)O-C1.4 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-s-iodo-3-pyridiny|)-3-eth§l—1 -(2-methoxyethyl)-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one; .

30 5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyi-3-propyl-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one; .



substituted | ower alkyl (which alkyl group is branched and unsaturated at
5 the carbon atomthat is attau I g maef the nol ecule), NR1I2R13,
cyano, aryl wooketiiy whi ch Het :Fi Iﬂmtlmt"mHmpomatlc or rCIABOI/MMIM ed at
the carbon atomthat is attachet t‘c the*rest *of the nolecule), by cross-
coupling of correspondi ng conpounds of formula XXIV.: O XRSBHN NR N N Hal
R4 XXIV o0 wherein Hal represents €&1928r or I, and R, R3, R4 and X are as

defined in Caiml, using a conmpound of formula RUM wherein e represents
optionally substituted | ower al kyl (which alkyl group 1is branched and

unsat ur at ed #-(ABGtogR5ledb-8-pyrdinylpe-{2-6i-mbtpholimdethy(}d-ethyl2,8R12R13, cyano,
aryl or Het (wni ch_ t gr g e t.é]ler aromati ¢ or unsaturated at the
carbon atom t re Z*%RWM@-%‘@PW}' RfOMhd R13 are as defined in aimi
and M repr esapiBulyl 4{B-(205RbxyS-icdiatsspyridiriyh<B-ethiisl-oxs-6,7edihyao g2Akip,  whi ch
group is suitable for cross-coupling reactions; or (j) for conpounds of
fornul ae 1A @Ym[%ﬁ'cﬂl’ﬂ‘lﬂﬂd'R@'Y'bb'Pl%?E&P%c“}’BW%:pyI . 20 | ower
oL KoKy o2 KO o Bl S AP o AN ST LRsaSIdronoHect e
and a r eagentpymzolojh§afipwimidipLoylk1-gzetidinecatoxylatei he | ower aryl, |ower
al koxycar bonyl 0, doBUeE Rl BYhaRfRByF-ofs BUndingataitpftBloIs.0  these) . 25
{4,3-djpyrimidin-5-yl]nicotinate;
tert-Buty! [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-8,7-dihydro-

10 1H-pyrazolo[4,3-djpyrimidin-1-yljacetate;
tert-Butyl {3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-8,7-dihydro-
2H-pyrazolo[4,3-d]pyrimidin-2-yl]acetate;
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl}-7-0x0-6,7-dihydro-1
pyrazolo[4,3-djpyrimidin-1-yljacetic acid;

15 [3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-
pyrazolo[4,3-djpyrimidin-2-yljacetic acid;
5-(2-Propoxy-5-iodo-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7H-
pyrazolo[4,3-djpyrimidin-7-one;
2-[2-(Dimethylamino)ethyl}-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6-

20 dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dihydro-2 H-pyrazolof4,3-
djpyrimidin-5-yl]-N-methoxy-N-methylnicotinamide; .
5-(5-Acety|~2-butoxy—3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-éts-dihydro-

7 H-pyrazolof4,3-djpyrimidin-7-one;

25 5-[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2-
methoxyethyl)-2,6-dihydro-7 H-pyrazolo[4,3-tjpyrimidin-7-one;
5-{5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-

7 H-pyrazolof4,3-dpyrimidin-7-one;
6-Isobutoxy-N, N-dimethyl-5-(2-methyi-7-oxo-3-propyl-6,7-dihydro-2H-
30  pyrazolo[4,3-djpyrimidin-5-yt)nicotinamide;



--198 - 23. A conpound of formula IlA, or of forrmula I1B, as defined in
C aim 22.

sexual

di sorder or femal e sexual orgasmcC
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5- (S-Gcholoyl-2-:sobutoxy-3—pyr|d|nyl)-2-methyl-3-propyl-2 6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-Acetyl-2-butoxy-3-pynd|nyl)-2-[2-(dnmethylammo)ethyl]-s-ethyl-z 6-
dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one; _
5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-[2-(4-morpholinyl)ethyi]-3-ethyl-2,6-
dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one; |
5-(5-Acetyl-2—butoxy-3-pyridiyl)-2-[2-(4-piperidi_nyl)ethyl]-s-ethyl-z,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
tert-Butyl 4-[2-(5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-oxo-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-piperidinyi)-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one; :
[5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-7-ox0-6,7-dihydro-1H-
pyrazolo[4,3-dpyrimidin-1-ylJacetic acid; ' |
5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-
6-propoxynicotinonitrile;

1-Methyl-5-[2-propoxy-5-(1 H-tetrazol-s-yl)-3-pynd|nyl]-3-propyl-1 6-
dihydro-7 H-pyrazolof4,3-d]pyrimidin-7-one;
5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl}- 1-methyi-3-propyl-1,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;
{(5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-
6-propoxy-3-pyridinylJamino}acetic acid;
N-[5-(1-Methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolof4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyljmethanesulfonamide;
N-[5-(1-Methyl-7-ox0-3-propyi-6,7-dihydro-1H-pyrazolo{4,3-djpyrimidin-5-
yl)-6-propoxy-3-pyridinyl}-3-oxo-B-alanine;
({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4, 3-djpynm|dm-5-
yl)-6-propoxy-3-pyridinylJamino}sulfonyl)acetic acid;

pai n
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N-[5-(1-Methyl-7-oxo0-3-propy}-6,7-dihydro-1 H-pyrazolo[4,3-djpyrimidin-5-
yl)-B-propoxy-3-pyridinyljalanine;
5-{2—[2-(Dimethylamino)ethyl]-3-eth_y|-7-oxo-6,7-dihydro-2H-pyrazolo-[4,3-
dipyrimidin-5-yl}-6-ethoxynicotinic acid; or
5~{2—[2—(Dimethylamino)ethyl]-S-ethyI-?-oxo-G,7-dihydro-2H—pyrazoIo-[4,3—
dipyrimidin-5-yf}-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
Ctaims 1 to 13 without the provisos in admixture with a pharmaceuticaily or
veterinarily acceptable adjuvant, diluent or carrier.

17. A formulation as claimed in Claim 18, which is a pharmaceutical
formutation.

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
cGMP PDES is desired.

20. A method of treating or preventihg a medical condition for which
inhibition of cGMP PDES5 is desired, which comprises administering a
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therapeutically effective amount of a compound as claimed in any one of
Claims 1 to 13 without the provisos to a patient in need of such treatment.

21. Use as claimed in Claim 19, or method as claimed in Claim 20,
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)

22. A process for the preparation of a compound of formula [, as deﬁﬁed
in Claim 1, which comprises:
(a) cyclisation of a corresponding compound of formula Ii:

_ (o)
s H,N _

R\x . 02 R‘ .

N .
NT N '

- e | H Q2
[ R‘ *
i}

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 (which latter five groups are all
optionally substituted as defined hereinbefore in respect of R'), alkylation
of a corresponding compound of formula |, in which R!' represents H;

(© cbnversion_. removal or introduction of a substituent on an aryl, or a Het,
group in, or on the phenylpyridinyl, or pyrazolo, unit of; a compound of
formula I; . ' '

(d) conversion of one R® group to another by alkoxide exchange or amino
exchange for atkoxide;

(e) reaction of corresponding compounds of formulae VIN:
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R R

R3x HN R
N” \N
« | R?
L
Vil

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 gioup
R which is capable of exchanging for L;
5 (f) deprotection of a protected derivative of a compound of formula i;
() for compounds of formula 1, in which R? represents C(O)NR'R", and
R and R"" are as defined previously for compounds of formula |, reaction
of corresponding compounds of formula 1, in which R? represents C(O)OH
(or a carboxylic acid derivative thersof) with a compound of formula
10  HNRYR", in which R' and R are as previously defined for compounds
of formula {;
(h) for compounds of formula I, in which R® represents C(O)OR’,
cyclisation of corresponding compounds of formula VI

O
HN R'
XRS N
Cn
N N
| Z H ORPealk
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 (it
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required) by hydrolysis and/or (if required) exchange with a further
optionally substituted alkyl group; _
() for compounds of formula I, in which R® represents optionally
substituted lower alkyl (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:

o .
R1
XR3 HN C%( :
~ N
|\1 \_ N :
P> Hal

R4

XXV

wherein Hal represents Cl, Br or I, 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 alky! (which alkyl 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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23. A compound of formula HA, or of formula 1B, as defined in Claim 22.

24, Use as claimed in Claim 19, or method as claimed in Claim 20,
wherein the condition is male erectile dysfunction (MED), impotence,

5 female sexual dysfunction (FSD), clitoral dysfunction, female
hypoactive sexual desire disorder, female sexual arousal disorder,

female sexual pain disorder or female sexua} orgasmic dysfunction

(FSOD).

10 25. Use as claimed in Claim 18, or method as claimed in Claim 20,
wherein the condition is male erectile dysfunction (MED).

R



