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provi ded conpounds of fornmula (1) wherein Rerr], Rerr], err ﬁ[oer r]
and X have nmeanings given in the description, which are useful in the
curative and prophylactic treatment of a nedical con- dition for which
inhibition of a cyclic guanosine 3[err],5[err]-nmonophosphate

phos"“%WTﬁﬁ@E. S EROC LY SUL PORYLPYRTD -3y )A ri AR U
PCTI | B ~YL )-DIHYDROPYRAZOLO[ 4, 3-
N-7-ONES AS PHOSPHODIESTERASE INHIBITORS 4,3-D]

Field of the Invention

5 This invention relates to pharmaceutically useful compounds, in particular
compounds which are useful in the inhibition of cyclic guanosine 3',5"
monophosphate phosphodiesterases (cGMP PDEs), such as type 5 cyclic
guanosine 3',5-monophosphate phosphodiesterases (cGMP PDES). The

- compounds therefore have utility in a variely of therapeutic areas,
16 including male erectile dysfunction (MED).

Prior Art

EP-A-0636626 relates to a class of pyrazolo[3,4-d]-pyrimidone compounds
15 and their use as inhibitors of cGMP specific PDE. A series of 6-

phenylpyrazolo[3,4-djpyrimidinones, their synthesis and their cyclic GMP

phosphodiesterase inhibitory activity are described in J Med. Chem.,

1996, 39, 1635-1644. International patent application WO 96/16657

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

e

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

as antianginal agents. International patent application WO 94/28902

discloses the use of certain pyrazolo[3,4-djpyrimidinone compounds
25  (amongst others) in the treatment of MED. |
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This invention relates to pharnaceutically useful conpounds, T'n %aF ul ar
conpounds which are useful in the inhibition of cyclic guanosine 3,5 -
nonophosphat e phosphodi esterases (cGwW PDEs), - such as type 5 cyclic
guanosi ne 3',5' -nonophosphat e phosphodi esterases (cGW PDE5). The -
conpounds therefore have utility in a-}ariety of therapeutic areas, 10
including nmal e erectile dysfunction (MED). Prior Art EP-A-0636626 rel ates
to a class of pyrazol o[ 3, 4-d]-pyrimdone conpounds is and their use as
inhibitors of cGW specific PDE. A series of 6

phenyl pyra hob@ipqnes, their synthesis and their cyclic GwW
phosphodi e%@ggg@ﬁ&?ﬁlrg?@'g@ti vity are described in J. Med. Chem,

1996, 39,: 1635-1644. Intemational patent application WO 96/ 16657 discl oses

t he use of i =gl oyei n dinone, conpounds .ryo (anpngst
othersy i nAre RS lne R Wb i B RCE R pRoued of Aehera

pyrazol o[ 4f@midelri m di none conpounds as antiangi nal agents. |nternational
pat ent applicati on WO 94/28902 discloges the use of certain

pyrazol o[ 3, 4-dj pyri m di none conpounds 5 (anongst others) in the treatnent
of MED. 20 August 2003 --2- f t“e;ﬂnvention According to the
present invention, there is pro d of general formula I: |

or a pharmaceutically or veteri |l e salt and/or solvate

t hereof, wherein X represent§g~0 epresents H, | ower al kyl, Het,
al kyl Het, aryl or al kytaryl (whi R?

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

X represents O or NRS

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

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

R® represents H, lower alkyl, alkyiHet or alkylaryl (which latter three
groups are all optionally substituted and/or terminated with one or more
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl),
OR®, OC(O)R’, C(O)R®, C{O)OR?, C(ONR"R™, NR™R™ and SO,NR™R™)
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fiv&@roups are all optionally substituted and/or termnated with one or
subsgituents selected fromhalo, cyano, nitro, |ower aldyugust
hal o( | owerwlgalyizz OR6, OC(O RT, C(OR, C(OORS, C(O NRLOR' &Qand
S2NR14R S) R2 represents H. halo, cyano, nitro, ORB, G:(O)Fﬁ%%‘ ,

C(OOR9, C(ONRLIORL17, NR12R13, S02NR14R15, |ower al kyl, Het, al kyi
aryl or

nore

and/ or
nitro,

al kyl aryl (which latter five groups are all optionally sub
termnated with one or nore -suPstituents selected fromhal o
| ower al kyl, hal o(loweral kyl), ORB, OC(ORT, C(OR8, C(O OR9,

C(O NR10OR11, NR72R13 and SO02NR14R15) R3 represents H, |ower alkyl,
al kyl Het or al kykfepredehts H) Hatd, idanbh e, nals{itweralkgl) CORCOOIG(ORT | v

ssubstituted andlor ter m pa

bsti juents sel,ect

2003

Het ,
stituted
, cyano,

ed from

t ed
Al 0. Gy an&(ChREr C{OINRE SINRIIRAL o(NBIERS! YRIVIOHRL, NV GIRI o, O Ro.
o[ 0) R,

-+2003 WO O
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hal o( | ower aiftgitit, 8RG, alkylalyRAwhicH affr savenOgroups @réiRalk’ opfibtidiyl

NR' 6Y(

@)

al kenyl 5

groups ar e pakd

RL7 . NY(O

i i s i e b o v

nore substituent’s se

) t )
hal o( 1 ower &()OR°, o(ie)NEfftﬂi)’ hgg‘%ﬂ‘%ﬁ)aﬂgé%%'ﬁ rg( O NRLORL1, NR12
SC2NR14R16) Y A ts | | kyl Z
) rqpéﬁepisgé@?%&§&9 represents | ower al kylene rv

represents OR6, 'h
opti gna

cyan

v,

10

15

. 420

.30

(which latter two groups are bot

|1y substq tapresentstibwenalkglengor € substituents selected from
nitro, lower alkyl, halo(loweralkyl), OR6 OO R7, C(O) RS,

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

R and R independentiy represent H or lower alkyl (which latter

Z represents OR®,

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

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

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

0 August
, hitro,
3,

ower

er seven

. Sy IGwSH ARy hAiBHoRBrIkA), ORI O, 5?%9?@_ or

R13 and

h
hal o,



C(O) ORS, C(O) NRLOR',

NR12R13 and SO2NR14R 8) Rl and R1l independently

represent H or |ower alkyl (which latter 15 group is optiongl st 2 03
substituted - and/or term nated with one or nore substltuents gll

from hal o¥Odyamaz2z nitro, |ower al kyl, hal o(l oweral kyi), % %%@7
C(OR8, C(OORS C(ONRLOaRlla, NRI2R13| SO2NRIARI6 and NRI i or
Het or aryl optionally substituted with one or nore of said latte
thirteen groups) or one of RL and R’ gay be | ower al koxy, Zo am no

which latter two groups are both optT

mal ly substituted with [|owe

R10a and R'a independently represent R and R' as defined above,
that they-do not represent groups that include |ower alkyl, Het o

when thes€4n aﬂ@l@reo(mmchralkmh&t gtougeis optonally anshnrard, (cﬁﬁlo?lﬁlly
appropri ate L&s%&?tgne or nore substituents that include one or nore

C(O NR aRFf

PY 1 GRE2PT moge dawer alkyl aroypREnd/erepianaliinterupied

| oner al kyy Nﬁ%b atter group is optionally substituted and/ or
term nated"w th ne or m)re substituents selected from OR6, C(O) ORS,

C(O NeR23 and RJD indeperidaritly mpraamrruyobm\ﬁ@udybwn'al aoyd
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and

AP

C3_7 al kth@f@me |cc,lihgtll kyI ene group i's optlonal l'y unsaturated, opt
substituted by Fﬁ?e or re lower al kyl groups and/or optlonally in

by O or

and

or

NR26) RHIanchiR apendepty gaprasent i of doweratky! (whish lattey

;
or Het,

r al kyl

except
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sent H or
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terrupted
| or Rio
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one of R and R'” may be Het or aryl, which latter two groups are both
optionally substituted with lower alkyl
R®, R®, R, R%, R?, R', R, R, k%, R®, R* and R® independently
represent H or lower atkyl
R and R" independently represent lower alkyl
*! represents lower alkyl or aryt
R? represents H, lower alkyl, aryl, G(O)R¥ or S(O).R?®
R* represents H, lower alkyl or aryl
% represents lower alkyl or aryl
Het represents an optionally substituted four- to twelve-membered
heterocyclic group, which group contains one or more heteroatoms
selected from nitrogen, oxygen and/or sulpfur

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

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



-

€<

sub%gj tuents sel ected from OR6, C(O) OR9, C(O NR22R23 and NR24R25) or io one
of RI6 andy;R17 may be Het ar aryl, which latter two groups ar;@;:ti@hé'[2003
optional | yeahsiiuted with | ower alkyl R5, Rs, R7, RS, @%@ﬁ

R22, R23, R24 and R25 independently represent H or |ower aI and R79
independently represent |lower alkyl 15 R2' represents |ower aI kyl or aryl
R26 represents H, |ower alkyl, aryl, O R27 or S(O2R26 R27 represents H,
| ower al kyl or aryl R28 represents | ower™ al kyl or aryl Hot represents an
optionally substituted four- to twelve-nmenbered 20 heterocyclic group,

whi ch group contains one or nore heteroatons selected from nitrogen,
oxygen andG{O)Het i wwhiohi Flet densubstitited! Iy ratfec ot Griote mm&tt.twts lthaki naf t er

+as "the coppounds of the inventign 3 Al sed herein,
i ncl udes sfRCiude, ongronmAre PN, Hﬁgil/@'idzma“éﬁ%ﬁ‘ &M’&s s(ﬁ}:ﬂ"%\’s phenyl
and napht gl p o] u d nore

"*substituents sﬁq?eéﬁbe%ﬁgfo%pﬁé%t ’%l cﬁ%%%%phﬁn%ghg beg |tut ed by any

further ar)‘EO:Q»IR) 3 | ower 30 al kyI Het, hal o, cyano, nltro OR6,
OC(OR7, C(OR8, C(O) OR9, C(O)NRlOaR' a, NR' 2aR138 (wherein. Rl2a and Rl3a
indepenélently represent R 2 and R13 as hereinbefore defined, except that:

(1) they dqpeoferirfPHEEEWihet? LAEE Usdreif) GRciEeS Yodr- 1 tRETvELRBRRIEE0 OO Het

in which Het is substituted by one or nore substituents that incl ‘ude one

or nore C(Oyefrrairiours e ten-membends gng sysiems, which rings captain anerr
together rgofBShtNeratomSsSILEF fhdth Chitrdgbfid oRYgdi2Sukdld an&%%fb@w °

€ _ thereof, and which rings may contain one or more double bonds or. be

" 10 non-aromatic, partly aromatic or wholly aromatic in character. The ring

systems may be monocyclic, bicyclic or fused. Each “Het” group identified

herein is optionally substituted by one or more substituents selected from

halo, cyano, nitro, oxo, lower alkyl (which alkyl group may itself be

optionally substituted or termi-nated as defined below), OR®, OC(O)R’,

15 C(O)R®, C(O)OR®, C(O)NR'™R'"?, NR™*R'* and SO,NR"R'". The term

thus includes groups such as optionally substituted aietidinyl, pyrrolidinyl,

imidazolyl, indolyl, furanyl, oxazolyl, i'soxazolyl, oxadiazolyl, thiazolyl,

thiadiazolyl, triazolyl, tetrazolyl, oxatriazolyl, thiatriazolyl, pyridazinyl,

morpholinyl, pyrimidinyl, pyrazinyl, pyridinyl, quinolinyl, isoquinolinyl,

.20 piperidinyl, pyrazolyl imidazopyridinyl and piperazinyl. Substitution at Het

may be at a carbon atom of the Het ring or, where appropriate, at .oné or
more of the heteroatoms.

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

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



The term "Het", when used herein, includes four- to twelve-nenbered,
preferably four- to ten-nenbered, ring systens, which rings contain one or
nore heteroatonms sel ected from nitrogen, oxygen, sulfor and AYRHeHsE4003

t hereof, and which rings may contain one or nore double bonds or be io
non-aromatic, partly aromatic or wholly aromatic in character. The ring
systens may. be nvnocyclic, bicyclic or fused. Each "Het' group identified
herein is optionally substituted by—&nme or nore substituents selected from
hal o, cyano, nitro, oxo, |ower alkyl (which alkyl group may itself be
optionally substituted or term nated as defined below, OR6, OC(OR7, 15
C(O R8, GH&Y<thS: withQniRhieBgen dibim2aRubichatibySaRNBOURIbmayheepresent t hus

i ncl ud h tional | bsti tut.ed i di nyl ol i dinyl,
| i dazol yRelURRdioRy! to ARPHRgTSMBREF RPTErsRIK 18361 (1 tebmRtErEly IR0 1 azol yi
t hi adi az O‘é)fg‘em%?@ﬁ@ :nl}ﬁh§,/ chﬁfa'iﬁéﬂb&ét’ orfXAtbh e alomh and lbipBbAAIRZSINGIN

pyri dazi nyl, pyrimdinyl, pyrazinyl, pyridi néln_, ui nol i nyl
i soqui nol omgbr m2ee firther heterpatoms selected fropmnilragenyPYEER AN EUWHber azi nyl .

Substi tuti t  Het b ' .. Wh
appr opr | a8 Wi fhos, PR, Sudb cher & ol AR, Honti3or e nehBfomate J101°
i(n thehf Opﬁfﬁl?l;]ar??dﬂcp?i dm::ll?aatuﬁhmttibemﬁgpmﬁcﬂer.c H‘hagtelr)maméﬂlmclmdQSMS t
together w nitro n._atom l. e oun na I resen
rraygbe an§roHR eﬁ“&gyﬁq ?Ee‘?qﬁ"ﬂﬁd' P?'ﬁ%?id?"yéom'é??é{']ailnq%bgs{sc’% lnP’f#ﬂgﬁ at om
and whi chirial i, tetidRoiy, ﬁbﬂiﬂoﬁnyi?%ibéﬁﬂih?l?p%ﬁﬂly%ﬁt&/ﬁi@éﬁhﬂitﬁdl he remai nder of

the nolecule via the ‘essential” 30 nitrogen atom (which, for the avoi dance
of doubt, is the atomto which Rl4 and R15 are attached). In this respect,

net o 06y it 140 98kP o R (nBKinBee heUYP bt O ot ARIgIIRIH 1 the

ni trogen atom und) may“represent’ 1nc r- to
t wel ve- megioaps)], wherfusedbhgreimumeans €en-allyhisadehcludeagmetiyg sethyk, whi ch

roretur t WOPY Lo ARnE "l BBy s R eRFcspS ea 1o

- 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 C4.3 alkyl groups. Alkyl groups which R!, R?, R?, R?,
R5' RE, R7, RB' RB' R‘IO' R11' R12, R13, RM’ R15, R1E' Rw' R18' R19l RZD, R21, RZZ,
R®, R, R®, R®, RY and R® may represent, and with which R", R?, R®, R®,
RY, RY, R R®, R RY, anyl, alkylaryl, alkylHet and Het may be
substituted, may, when there is a sufficient number of carbon atoms, be linear
or branched, be saturated or unsaturated, be cyclic, acyclic or part
cyclic/acycliic, be interrupted by one or more of oxygen, sulfur and optionally
alkylated or optionaily acylated nitrogen and/or be substituted by one or more
halo atom. The terms “lower alkenyl” and “lower atkynyl", when used herein,
include Cz.s groups having one or more double or triple carbon-carbon bonds,
respeciively. Otherwise, ti;e terms “lower alkenyl" and “lower alkynyl® are
defined in the same way as the tenn “lower alkyl”. Similarly, the term “lower
alkylene” when used herein, includes C,. groups which can be bonded at two
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and =hi ch rings may contain one or nore doubl e bonds or be non-aronatic,

partly arogatic or wholly aromatic in character. The term thyg Aufeh bstRs

groups sucRoagnageti dinyl, pyrrolidinyl, imdazolyl, indoly ' :%I,

oxazoyl, triazolyl, tetrazolyl, norpholinyl, piperidinyl, 9$é§ﬁﬁ@? and

pi perazinyl. The term"lower alkyl" (which includes the al kyl part of

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

i ncl udes nethyl, ethyl, propyl, butyt?7-pentyi and hexyl groups. Unless

ot herwi se specified, alkyl groups may, when there is a sufficient nunber

of carbon atons, be linear or branched, be saturated or unsaturated, be

cyclic, acyfiaids 8h th8'droG EricCisP6thenhize datitticPin e SakE Whytad1bwepne or
~-more halo atons. Preférred | ower al kyl groups for use herein are Cl4 al kyl

groups. Al lalkylyrbagteramiagyl"mnciudes ({Q)-lower akyl. R6, R7, RS, RO, RI10. Ril1,

R12, R13, R14, R15, R 6, R17, Ra, R9, R0, R, R22, R23, R24, R25, Res,
-*R27 and R28 may represent, and with which R, R2, R3, R4, R10, Rl1l, R12,

R13, R 6, R tewms! “aligitist andl “allgtaryl iedlude €, lFedlkyiRigt Bad (s,u&)akytau{)led, may,

when there_is a sufficient nunber of carbon atons, be |inear or branched,

be sat uPat ddheoalkyharupsded the Ces akvigroyes) of alkyiHeiand alikylaryimayy cl i c, be

I nterrupte ; @?ﬁs ated or
optional | ng%ﬁ %%%P%@%ﬁﬁgﬂgﬁ?g%é%ﬁ? ut éﬁgﬁ%%‘]ea%wﬁn%rhéa’ hal o
atom The ther saturdteder uniskturated, and/cr beninteraipted\Hy' oxygesn Ve disadki n,

I ncl ude C2-6 .groups, having, one gqr. re,doubl e or triple,carbop-gcarbon
bonds, . r edB bl GaReXt Agetaims, Hefl i apT! B peatielingd hermbefaite,

al ky;?y_[ " argyubstiftited atkyiFef &%d aRgRaryPYiag havB SublfifientPvRtha g and/é m | arl y,
the t.efm'lower al kyl"ene", when“used herein, includes C2.6 groups which can
be bondéd #n theal P SHEET At MVtcM 20 August 2003 WO 01/27112

PCT/ 1BOO' 01430 --7- places on the group and is otherw se defined in the

same way as "lower alkyl". The term"acyl" includes C(O-I|ower alkyl. The
terns "al kyddtetdgroaps! with whicly tHe' abové-mintiched gdoipsHatydrel sGbstitutddky| aryl .

rsm;he al kyIor ér?rl{iﬁgte%eihgludter}?uo%: ghl%'r&%rou%rooéj&f ?od%t alkyl'Het and al kylaryl

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

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

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



. whensthere is a sufficient nunber of carbon atoms, be linear or branched,
be safurated or unsaturated, and/or be interrupted by oxygen.ooWigistyses in
this conteXt, the terns "Het™ and "aryl" are as defined hereinbefore.
Substit ut eWER/I et and al kyl aryl may have substituents on RGRIBOPALE3AN/ or
o on the al kyl chain. Halo groups with which the above-nentioned groups
may be substituted or termnated include fluoro, chloro, brono and !ado.
15 Conpounds of general fornmula (1) ca8 be represented by fornulae I A and
IB: wherein R, 92, R3, Ra and X are as defined hereinbefore. 20 The
pharmaceutically or veterinarily acceptable salts of the conpounds of the

I nvention ' ' ' n r k& acid
i 11 on s B HE Sl By BRART W8 FrocihnE b Rufger focdeté,

hydr obr oni cacdtité, o begizoates uspixinate, asdcgdraty hdumarate| dmaléate, lastatexyl i c
acids or wtth organo-sui 8honi c, acids. Exam Ief I ncl ude t he H lh 01/ 27112
20 August ZglfatesCr/ 1a@tes 4300MaPNale, sﬁf‘%ﬁéfaéebr pretit N APt e,

phosphate g HhQﬁ%GlﬂannE&?.W?ﬁ ResuRBhate: p-IATGRABUhoTE and pamseacar at e,

fumar at e, rréa eate, [actate, trate, tarfrate, gluconate, cansylate,
met hanesul pialtsat@ompeunda asfuthehinwantion wanz alsesprayids, pharmaceutically or

“tol | phanate and t Lis. . the i Duent i _
51 S0 pr ovi de\gaanYc 2pceREplG Betal, 3o 15 PROCIER. RoorPdc, JIGH o o™ |
particul ar ARAHROahtRIniglal sild, withkddsas. e@xamples dhcludet the wotllumases.

Exanpl es include the. sodium potassium alumnium c Iej_i m_magnesi um
zinc and di eetassivrniaheminivim scaleiym, s Magnesiin ZRE ¢ I8 € cal

salts see Bgrge imacéftical % o
phar maceut i%ﬂ%’y%&?e%?‘é%\"e&'gﬁgpemsp%@%e cg:ﬁ%géﬁgsé%‘ é?ﬁiélg‘%naé'eﬁ't ion -
I hcl uderd hePhan 28¢is, 88)er-48f 192h. Al so i ncluded within the scope of the
conpound and various salts of the

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

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

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

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

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

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

also be prepared from a corresponding optically pure intermediate or by

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



inv‘%@}ion are pol ynorphs thereof. A compound of the fornmula (1) contains
one of norg asymmetric carbon atoms and therefore exists mmmg@gtzme
st er eoi SoWRy g2 Aipr ns. 20 Where a corrpound of the formula ( Iﬁﬁ%@l’% an
al kenyl or al kenylene group, ' cis (E) and trans (Z) isonmerismrnmay als
occur. The present invention includes the individual stereoisoners of the
compounds of the fornula (1) and, Wnegre appropriate, the individual
tautomeric forns thereof, toget her WtH .mxtures thereof. Separ ati on of
di astereoi soners or cis and 25 trans isonmers may be achi eved by
conventional techniques, e.g. by fractional crystallisation,

chr omat ogrdighteresisereric. saltsdbrmed thyr eesictionwfitbe oorespeadiog racemaidund of

-the formula. (I | e salt eriva eof . An individual
enant i orerW 5$ Jas‘ﬂ{?ll?%’o M‘f’%%e@&(ﬁﬂrgafi-)aﬁéé&°ﬂ gger be prepared froma

correspondi ng optically pure internediate or by 30 resolution, such as by

~HP.L.C. of the corresponding racemate using a suitable chi raI support or

by fracti opfkierebishficts 'aké e Pivithittthé Sodp@lstithe fl@ntiéh01/ 27112
PCT11B00/ 01430 -- 9 - s diastereoisoneric salts formed by reaction of the

correspondi ng racemate wth a suitable optlcal |y active acid or base, as

venti on. AxPisiere) 0k LEORP AR RRBingl & R 25683 B ihaC
the i nverinventiod’ ars aampowdiofl farmilae |,. IA AarahdBl Bsaheteinbefobef or e

defined, wherein: Rl represents H, |ower alkyl, Het, alkylHet, or alkylaryl
(whi ch | at@efined, whesgin: groups are all optional I y substituted and/or

term-nated Wt hgo e lowksd S?Rﬁl t 1aeyer al kyl,
rgc:(O)O?Q orR R@%ﬁe?% repr e'sqzhﬁ& i—‘éﬁ &dal\‘/% ‘{L&N&h Het or aryl
(whi chid atfoer groupe are all optionally substituted and/or terminated w:tl‘ one or
more substituents selected from cyano, lower alkyl, OR®, C(O)OR?® or
NR12R13)_

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

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

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

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

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

25 NR™R™, N[Y(O)R"),, NR'®Y(O)R", SOR', SO:R', C(O)AZ, lower alkyl,

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

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

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



i s ‘Geoups are all optionally substituted and/or terminated with one or nore
subst®t uents as defined hereinbefore, and preferably with NRLARLGuNL003
SOZNR14R152’]':;‘- &]&270 R3 represents Cl-C4 al kyl or C3-C4 cycloal kyl which are
optional | yWQPMET% ut ed and/or terninated with one or nore SREFREBOMOEAIE S
selected from halo, cyano, nitro, |ower alkyl, halo(loweralkyl), OR6,
OC(OR7, C(OR8, C(OOR9, C(ONR RL1, NR12R13 and S02NR14R1S); R4
represents hal o, cyano, nitro, C(O R&- 1@-O OR9, C(O NR1OR11l, 2s NR12R13,
NNY(OR 7)2, NRi 6Y(OR17, SOR18, SQ2Ri 9, C(O Az, |ower alkyl, |ower

al kynyl, Het or aryl, which latter three groups are all optionally
.Substituted and/or termnated with one or nore substituents as defined
her ei nbefore; 30 and wherein Y, A Z RO, Rll, Al2, R13, R 14 , R15, RI6,
R7, RS, Rfyrhér préferi® dShipodRdd ABebiledreaftsesil it Mtfreprsaatg ned. WO
01/27112 28, August 2003 PCT/I'BOO' 01430 Further preferred conpounds herein .
are those i noptionally Rubstiuted clower aligyl.i serel prefesably lawer |alkydr lowes| | nore

preferably | g v o] XYy 2R | K

NR 2R13-ter ﬂ%é@kﬁ%\ﬂﬁ& aWﬁ_r, %WN@ nﬁr p%gfnﬁrg%_eﬁ\gﬁéﬁv at%lkvlt o%rMaI kyl .
Al t er nat § veorpRolingerisinatskBwer dikypi péteintitively, R may agsiesehnal 491 oup,
optionally substituted at the nitrogen atomof the piperidinyl group with

| over al kyl pireridiny gtoa 3azelidinyt graum ropfictadly rsibstifigd al the itragen
i nvention, g . Mﬁﬂ@ﬁ%ﬁ@ ser al kyl optionally
I nt errupt ed%ﬁggﬁ%ﬁmﬁ%ﬂéﬂ’g%@ yﬁgﬁgﬁ%ergp | ona d)Qu'bstitut ed at N by
| oner- al kyl or acyl, or optionally substituted aryl or Het. Mbre
pref erably, ,when i,s interrupted | ower, a | ,.the.int uptin tons are
one or mor e"’bfs‘l?_hgﬁﬂjnl“c’fv\ﬂ efgqg})f W@%"dﬁnﬁ* %gn'm«’?“@"a% ,rgp'fesgg S )
optionahhy SHOINRIWREINHIZRY, IsWerkjiBption&lly interrupted by one or more of
O, S or N, optionally substituted at N by lower alkyl or acyi, or o;itiorially
substituted aryl or Het. More preferably, when R? is interrupted lower

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

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

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



Particul arly preferred compounds of the invention are those in which R2
reprgSents C(O NR1OR11, NR12R13, Cl.4 alkyl optionally interrzgplgghtbyos0 or
N, option d '[’flgzrs]t'tUted at N by lower alkyl, optionally substituted
phenyl , %1&51 ally substituted pyridin-2-yl, pyridin-3R§I/B00/01430

pyri m'di n- 5 yl, pyrazin 2 20 yl, pyrazol-4 yl, oxad| azol -2-yl, furan-2-yl,
furan-3-yl, tetiahydrofuran-2-yl and im dazo[1, 2-a]pyridin- 6-y| . In the
further and particularly preferred conpeunds of the invention, R3 nmay
represent |ower alkyl or cycloalkyl. Also, Xis preferably O 25 Such
further and particul arly preferred conpounds of the invention have R4

I d Het,
opt1 onal | R AYBLRTE O O AT R by Kier RBDAINEE HERTBIG B *Rey DR
or NR 6Y( Qéﬁréseﬁ&rw SOsCH; beC(MHees for R4 are C(OR8 (e.g. 30 acetyl)
hal o (e.g# iodo), SO2Rt9 (V\/nerel n R9 represents | ower al kyl) and

. C(ONR OR" (e.g. where A" and A" independently represent H and 20 August

2003 V0 Ol il b AEHeHACh gl e Mo THdte SR Bhin e i s

| ower al koxy represents H, or C(O Het.
Furt hers pr Eé;resmtscmdpomer ajkyl hb)wervelkynyjn(wmchl Llatéer[ e groupsiareh R4 s

Subst i tut Zabr‘i%ew@d"?aﬁ&m?hé %vo?%é%ﬁm&@réwt%ﬁ foselfle 311907 °C ¢
al kyl)), mv@b 172 YRR, soptidrallyt sulbstittieid det N6 2 3
(wherein Rl 9‘] 3 tog ezPer rqgresent al ké&ene |nterr ted by 0 or

N- S(0) 2- (opR'GRE] (whereinsRi and R 'atggsther epresapbiase aliyiens, it ?W@tﬁf’l on that

are m)re p.ef I in which R4 represents

N( H){Y( O RL Y@H@W?f@k (IOPQQIS%IMBH@S'/&B%?% optionally substituted
and/orggermnated by C(O OH or C(0)0-lower alkyl). 15 Preferred conpounds
of the invention i ncI ude t he conpounds of ?e%’ec?shl?‘at 0.8 eﬁ,.cri bed

her ei naf t ekopageungds eitheraventignihatare more pre re include those
in which R* represents N(H)Y(O)R"" (wherein R'" represents Ci. alkyl

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

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

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

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



exanpl es). Mre preferred conpounds include the conpounds of Exanples 1,
20, 2@, 24, 32, 34, 44a, 44b, 44c, 63, 64, 65, 66, 67, and 8@0A®§¢nbhﬁ
conmpounds Qﬁ Exanples 5, 16, 17, 21, 26, 29, .47, 48, 49, 50, 50a, ( "''20
51, 51 a, M OBFUZO, 71, 73, 74, 75, 77, 79, 80, 84, 86, 87pcHBEBo0NI43092,
113, 114,116,118-128,130-136,138,140,143 Hi ghly preferred conmpounds herein
I nclude the follow ng: 5-(2-Butoxy-5-iodo-3-pyrid

inyI)-3-ethyI 2- (2- et hoxyet hyl) - 2, 6- difydro-7fE 25

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

5- (2- But oxy- 5-i odo- 3-pyridi nyl ) -3-et hyl -1-(2-nmet hoxyet hyl ) -1, 6-di hydro- 7H
pyrazol o[ 4, 3-dl pyri m di n-7- one;

5- (5- i odo- dertdButyk é){ﬁ-(ﬂ-huﬁoxjdiﬁqmﬂb-ﬂ-plyadimy|)-3}eﬂ1yl-(7pqxo-5 dihydry abt-7H

EyEgZ%{J? <[3;1 i gi@é{%én é’? 'Hl’h?ﬁ)‘lg'!’['&e’(qi"ﬁﬁ’f}ﬂ&‘ﬂfin )ethyl]-3-ethyl -2, 6-

di hydr o- 71 L . M w o st 2003
PCTyI Boowdfgg%at{ ¥ ? %L? Butkps-iodoB-Pyridivnn-3-BRyI7-8x0-67-dihydfb Aogt

4- 15- ( 2- butny;a;ole[mard&pwmﬂm—amﬂy1-)azshdmgmrbpmaea 7-di hydro -2H

e oSousy TRl -4 bﬂ'ﬁ%ﬁ*ﬁ"'@@%ﬁeﬁ*&@ﬁ ’

yrazot o[ 4, Q4c3.apyhm1@ihr5.§|]ﬁ'bbhdat@zet i di necar boxyl ate;
5-(2-Pr opoxy -1 0do- 3 ri dlqr;éq) 3-et hyl - 7-0x0-6_7-di hyda%y%l—l- pyr azol o-

[ 4, 3-dj pyri ﬁﬂcﬁlﬂviﬁﬁ H 2ol 8—pwpwﬂm¥rgﬁimyl)-7 -0x0-6,7-

e pyr asol of 1 FBYREDICHA R-aRipiaR: Y agetter) 1L Ol Uy O veren

[ 3- et hyl -'5- teﬂ‘-Btﬂyllqaaethymﬁye&-m'cbpnxyﬁ-ﬁynﬂmyl}‘;—??exb-ﬁy‘ﬁddnydm} .

Fg-ggaaéog%%éﬂWEH%F rlnhgﬂ£®m§%ﬁ£WﬁﬁF%§§%L7 oxo- 6, 7-di hydro-1 o

2 B byl - 5 PR G ICAd 2 bpoR ST (}17"”‘&2 ey ar o 21
pyrazolo[4 3-d]pynm|dm 1-yl]acetlc ac:
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-
pyrazolo{4,3-d]pyrimidin-2-ylJacetic acid;

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

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

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

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

.I.




pyré%pl o[4,3-d]pyrimdin-2 yl]acetic acid; Is
5- (2-Propaxy-5-iodo- 3-pyridinyl}-1-nethyl-3-propyl -1, 6-di hydrg-alkhst 2003
pyrazot of 4uérediapiki M din 7-one;
2-[2-(Di et hyl am no) et hyl ] - 5- (2- et hoxy- 5-i odo- 3- pyri di nyl) - %CT%W{M?"G-
di hydr o- 7H- pyrazol o[ 4, 3-d] pyri m di n- 7- one;
6- But oxy- 5-[ 3- et hyl - 2- (2- et hoxyet hyl ) /- 0x0- 6, 7- di hydr o- 2H pyrazol o[ 4, 3 20
al j pyrimdin-5-yl]-Nrnethoxy-N net hyi Tl cot i nani de;
5- (5- Acetyl - 2- but oxy- 3- pyri di nyl ) - 3- et hyl - 2- (2- met hoxyet hyl ) 2, 6- di hydr o-
71+pyrazol o[ 4, 3-dj pyri m di n-7- one;
5-[ 5- Acet yI5- 2smembumemywnplo-edzycflaraettwlammﬁ}eljﬂyt}ﬁeeﬁiy'r&ﬁc( 2-
.-lmet hoxyet hy pyrazol.o d] pyri m di n-7-one; 25

5- (5- Acetyldé %&%&ﬁ%@?@dﬂmﬁ'dﬁﬁﬁnﬁ (2- et hoxyet hyl ) - 1, 6- di hydr o-
71-1- pyr ai%-@:ﬁ ﬁo%tﬁizmmmfs agﬁdlﬁvly-z-[zﬁ(zttumeh:mdmw)éthyll-ii-ethyl-2 6-

-*N-di met hyl - 5- ( 2- net hyl - 7- 0x0- 3- pro - di hydro- 2
pyrazol of 4, Q!WQ'@y?Hrﬁﬂﬂ—?—‘DIQMy:B-)d]Wfﬁ'ﬁ'ﬂiﬂﬁTﬂr@e

3o, pyr el oA SeR A bR oI i i BRa s ey SB 2 © 1Y s
5 (5 ACaLyl 2 Bt o e p e o B Lo (& et vl o nod et hyl b- 3 et hyl 2, 6
di hydr o- 7I¥I- tetBulyl 6%/[3- §'(é]"=}ﬁﬁt%r'ﬁ) BPWB‘Y% '"%%‘gﬂwp }oxo% l‘"dghV‘}’ e
b AP A S Ptk o 11 2.

5- (5-Acet yl Q-(Momxw-ngptpxyeB-pyr)dlﬁylb-S-chylpz-ﬁhmelhuwmﬁﬁﬂd“]i}d}ﬁ@: hyl -2, 6

di h 7H Pert Butyl

o 0 g IR RA 150 T oo 7. v
2H | qis4 -3= F-oes-egi-dibwdrddkdy | at i
5- (Ey,rbgé'?yl 2- but O?VZ??BQ?)FV ?n%%nﬁmglﬁglv 2-(1- rrg{hwz plhpy)e?l gl nyl)-2,6 io
di hydr o- 7H-RY¥razelel4 zﬂ]evm\wwnyl cetic agjeh ;

5-(1-Methyl-7-oxo0-3-propyl-6,7-dihydro-1 H-pyrazoio[4,3-djpyrimidin-5-yl)-
6-propoxynicotinonitrile;

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

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

25 N{5-(1-Methyl-7-oxo-3-propyt-6,7-dihydro-1 H-pyrazolo[4, 3—d]pynm|d|n-5-

yl)-6-propoxy-3-pyridinyl}-3-oxo-f-alanine;

({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-dipyrimidin-5-

yl)-6-propoxy-3-pyridinyllamino}sulfonyl)acetic acid;

N{5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-djpyrimidin-5-
30 yl)-6-propoxy-3-pyridinyljatanine;



[ 5-(6- Acet yl - 2- propoxy-3-pyridinyl)-3-ethyl -7-oxo0-6, 7-di hydro-1 H -

pyraz\‘ﬁfl o[ 4, 3- ol pyr| m di n-1-yl | aceti c aci d; 20 August 2003
5- (1- Met hyF: 7- oxo- 3- propyt - 6, 7- di hydr o- | H-pyrazolo[43d]pyr|md|n 5 vyi)-
6- pr opoxynWV#dM trile; 15 1- Met hyl - 5-[ 2- propoxy-5- (1 PCT/IB00/01430

H tetrazol -5-yl)-3-pyridinyl]-3-propyl -1, 6-

di hydr o- 7H-pyrazol-o[ 4, 3-dj pyri m di n-7-one;  5-[5-(3- Hydroxy- 5-i soxazol yl)
2- propoxy- 3-pyridinyl]-1-net hyl - 3- pr0'p>1I4':t 6-

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

5- (5- Ami no- 2- propoxy- 3- pyri di nyl)-1-net hyl - 3- propyl -1, 6-di hydro 7H 20

pyrazol of 4, é‘.-gt qDlmeﬂisﬂaﬁnﬂbgéthf(]L@e(Hyl-W&WT-amﬂm-é yrayblodf4/3di hydro- 1
H pyrazol o[ 4, 3- af rimdin-5- pr.opo é/ 3-pyridinyi | am no}acetic acid,
N: [ 5- (1- Met iogp wwnldwbs-yﬂrﬁ-smqwmcptmmﬂoan H pyr azol 0[4 3-dJpyri midi n- 5-

yl)-6- propﬁ 3 .

- Met hyl - ﬁ%apﬁ!@@m%#@%m%%ﬁg%’g‘gﬁgﬁ hy_dcﬂi pyrp¥nra5?lr?- %33

yl')-6-pr opo yainiidin-Shyiye-pilinrgxN-ridthagaitneethyihiddiingmide.

- Mot hyl - 7- o% 3- pr opg.:yl}G, 7-di hydro-1 H pyr azoIVO[ 4, 3-dj pyrimdin-5-

yl ) - 6- propo) y- 3-pyri di nyl ] am no}sul fonyl ) acetic aci d;

N-[ 5- (1- Met hyl 7- oxo- 3- propyt -6, 7-di hydro-1 H pyrazol o[ 4, 3-d] pyri m di n-5- 30
yl)-6-propoxy-3-pyridinyl]al anine; WD 01/27112.20 August 2003

PCT/ | BOO/ 81AB0espetially preferred group of compounds according to the present

5-(2-[2- (D pethyl ani no).et h eth 0 .7-di hydro-2 H pyrazol o- E4, 3-
dj pyrirnidi H’“’@“ﬁ rp@"@ttﬁﬁ%ﬂkétmﬁpﬁiaa@ ég

i 5-{2-[2-(Di nethyd,@ﬁéggrgg@'bbmsethyl 7- 0x0- 6 7-di hydro- 2f f pyr azol o-[ 4, 3-
dJpyrimdin-5 yl)-6-ethoxy- N et hoxy AV- et hyI ni cotinanmide. 5 An especially

preferrd group & cepiesents lowasr @l 5 @lieiidets which i ateneptionalBle t he
general for g Sirlutls 4F6F thminated with one or more substituents selected from

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

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

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



X régresents 0 or NR5; to Rl represents |ower al kyl or alkyiHet, which are
optional | yx substituted and/or term nated with one or nore Slgbsslub(qéggm;;s

sel ected Woow2tiomer al kyl, or NRL2R13 ; R2 represents | owegcBldodlorashet ©OF
aryl which are optionally substituted and/or term nated with one or nore
substituents as defined i5 hereinbefore; R3 represents Cl1-C4 al kyl or
C3-C4 cycl oal kyl which are optional lyissubstituted and/or term nated with
one or nore ORS substitutents; R4 represents hal o, cyano, C(O RS,

C(O NR1R', NR' 2R 3, NR' SY(O)R' SOZR' 9 or aryl, wherein said aryl group is

optionall y substlt and/or ted W|th one or . nore, sub tltuents
o0 et nexof R Fombloubrs of £AnuRe a5 ae 18,65 wet dy 30 idiRs In3te,

“R17, RS, R@. e ﬁﬁ:ludé%i&.mwméegc@ﬁ@ oﬁ%@m@nﬁohefnra@.taebis@ﬁsbrs%ﬁai IR

corrpounds. the 1 nvention may exhibit tautonmerism Al tautonmeric forns
of the corsepardediusing sonwentional Aechniques exgidbyiifsactions! crystalisation e

"y contai & HoRRidERRG,  THe SmrBlET SuBoisiferk R, HE el S O

st er eoi somgeparation. oasaer@aﬁmnrrarsomerdmum eorrrﬁhe compuatindsagisingxt ur es
t hereof. The - ndi vi dual . st ereoi so Et 20 At%‘iJSt 2003

01/ 27112PCePneratianal sechnigges, £.q. h ragipnal LRYS ﬁwfa\é}ﬂm andeB, as
wel | as a”ﬂagiré{llﬁeo al RIFs mag' e g éi‘éﬁdb%"régbﬁbﬁfb?tﬁé%?pra

i nvention I'somers may " be arat ed using convent' ongvét echni ques
e.g. by fr apticalyabctive statihgsmaterials amdehrmtccgmmimch Wilk nokréause

steremsorrers nay..be isol.at ed 5 t|on of racem.c _or_other m xture
of the conFRRRHBHSH A SRBIRTEANYan e, 40 doghad rael fegthos
crystahgi saiayaﬁequeﬁai:éa th@soﬁiﬁéﬂr émérpby HPLC ofResSradmdte usimpar ed by
reaction of t'he appropria :

suitable chiral support or, where appropriate, by fractional crystallisation of

the diastereocisomeric salts formed by reaction of the racemate with a

suitable optically active acid or base. All sterecisomers are inciuded within

the scope of the invention.

15
Also included within the scope of the invention are radiolabelled
derivatives of compounds of formulae |, 1A and IB which are suitable for

biological studies.

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



optically active starting materials under conditions which will not cause
racemi¢sation or epinerisation. Alternatively, the desired optiogdbyd 56T S
io may be grepared by resolution, either by HPLC of the racemate using a
sui tabl e cWO 278 pport or, where appropriate, by fracti onalPCT/IB00/01436
crystallisation of the diastereoisoneric salts formed by reaction of the
racemate with a suitable optically active acid or base. Al stereoisoners
are included within the scope of the-ildrention. 15 Al so included within
the scope of the invention are radiol abelled derivatives of conpounds of
formulae I, 1A and IB which are suitable for biological studies. 20 The

ae : W _ o f ha I
1R Cand (1 SRR 18l it offeP b frioré DARSAASNTS :%';gtgﬁg‘f%m Sags
and/ or sol vaiaso} heitrepf jowdreralkyl, Xhalegiowssaikyl).0 NROGKO)Repr Gf@t's H,

| ower al kyt,  Het, Al kyl Het A6 Yl.,185138l K 144 ch 25 latter five groups
are all " o*p“tc’r(Q)QFF ycﬁbagﬁ thit eéh;\ﬁé/ cﬁn‘ilé tigglﬂ with one or nore
substituents selected fromhal o, cyano, nitro, |ower alkyl,

hal o(| ower al kyl ), OR®6, O Rv7, O RS, O) OR9, O NRIOR',-NR t2R 3 and
SOZN(R' 4Rs5 myrém%mesog(m)ﬂhdwgg}laﬂ@lgw or Q&%(déf)vwbiﬁhﬂ?&l@( B8 30

L0 LR Sk AGl SHRIGR o i i ot
as WO 01/ 2'glbatingentd seftet front halk)TyBRB/ hikk)/16wesaligh dialo(loweralindk.ed with
AN S R B e
and SO2NRL4RLS g4 ranresents H, halo, cyano, nitro, halo(loweralkyl), OR®, OC(O)R’,
10 C(O)R®, C(O)OR°, C(ONR™R'", NR™R®, NR'Y(O)R", SOR®",
SO.R™R®, C(0)AZ, lower alkyi, lower alkenyl, lower alkynyl, Het, alkylHet,
aryl, alkylaryl, which latter seven groups are all optionally substituted
and/or terminated with one or more substituents selected from halo,
cyano, nitro, lower alkyl, halo(loweralkyl), OR’, OC(O)R’, C(O)R%,
15 C(O)OR?, C(O)NR™R", NR'2R" and SO.NR"R"
Y represents C or S(O), wherein one of R'® and R" is not present
when Y is S(O)
A represents lower alkylene
Z represents ORS®, halo, Het or aryl, which latter two groups are both
20 optionally substituted with one or more substituents selected from halo,
cyano, nitro, lower alkyl, halo(loweralkyl), OR®, OC(O)R’, C(O)R®,
C(O)OR®, C(O)NR'™R", NR™2R™ and SO.NR"R"
RE, RS, R, R®, R%, R™®, R' and R® independently represent H or
lower alkyt
25 R'® and R independently represent H or lower alkyl, which latter
group is opfionally substituted and/or terminated with one or more
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyf),
OR®, OC(O)R’, C(O)R®, C(O)OR®, C(O)NR'R"!, NR*R" and SO.NR"R"™
or Het or aryl optionally substituted with one or more of said laiter eleven
3 groups or one of R'® and R may be lower alkoxy, amino or Het, which
latter two groups are both optionally substituted with lower alkyl



5 R‘éﬂepresents H Tower alkyl, alkylHet or alkylaryl, which latter three
groups aregall optionally substituted and/or term nated with 20N @t 2003 €
substituerwe wabaated from hal o, cyano, nitro, |ower alkyl CI/IROD

hal o(l oweral kyl), OR6, OC(OR7. {OR8, (O ORI, (0 NRIOR TIPSR and
SO2NR14R15 R4 represents H, halo, cyano, nitro, halo(loweral kyl), ORG6,
OC(OR7, 10 C(OR6, C(OOW C(O)NRt0|1‘ NR12R13, NR16Y(O R 7, SOR18, -
SO2R19R20, C(O) AZ, |ower alkyl, |ower ?kenyl | ower al kynyl, Het,

al kyl Het, aryl, alkylaryl, which latter seven groups are all optionally
substi t ut ed and/ Qr telrarx%anat ed with one or nore substituents selegfed from
hal o, cyano, nlﬁr(ﬁnd md@ple;ntienuyﬂremnesaatulwylowercaﬂejl O R?R%(O)RS,

“wher oi h on®oR RRBVARE e, B S IORRE I yiieh 861S, dpuhallt )

| ower al kyimt@té@wmgwbsamﬁ, hal o, Het or aryl, which latter two groups
“tare both 20 optlgnall substituted with one or nore s bstliyueg i,ssel ected

fromhal o, cyarfd andRo indepeadentytepresantH gniovgnalikyl o R7

O RS, Nf%p 1 3 2 13‘"2,.'
C(,) > %@’ %@1 e;?é'%’ QIE?I étdr?gpF%rs\glr}?ﬂHmc% 4?ower ualak R;L and R1
t mdependd’ratdamcyelwms@nt H or lower alkyl, which latter group is

ti | bst i fsut and/ t ted wi bs} i t
oot Lor Voo b A AR ko S R G H
OO R7, ClAd R fricly )ﬁg%eﬁéw)a!?ﬁlq}ﬂ'ich NitlerRHhvo 9&511 EHR%BQ-% ti@halli?t o

aryl optlonally substituted one or nore of said |atter eI even 30
groups_or Gubstituted withdoreralled be | ower al koxy, anmino or Het, which

Lot 1016 Mokl 85 hohbl S R R Shepbsiba /120

H or |over hatérpyclic group}fwﬁiéﬂ may 1 hromatibeorCath-dromatic Awhich enayC( O Het
i n which Het isotlon g
contain one or moré double bonds, which may be mono- or bi-cyclic and

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

15 Preparation

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

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

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

0
R:x 'c';zN N ,NR1
N N
“ | R?
LY

25 ]



subgtituted with | ower alkyl R14 and R15 independently represent H or |ower
al kyl#or R14 and R 5, 5 together with the nitrogen atomto Wb algddnsynaar e
bound, forffia heterocyclic ring R6 and R17 i ndependently repreSent H or

| over al kyWQPVHRE of A'6 and RL7 may be Het or aryl, whi cHPCEIR0Q014360
groups are both optionally substituted with |ower alkyl 10 Het represents
an optionally substituted four to twelve nenbered heterocyclic group,

whi ch may bé aromatic or non-aromatics- Mhi-ch may contain one or nore
doubl e bonds, which may be nono- or bi-cyclic and which contains one or
nore heteroatons selected fromN, S and O 15 Preparation According to a
further aspect of the invention there is provided processes for the
preparation of conpounds of the invention, as illustrated below. 20 The
follow ng processes are illustrative of the general synthetic procedures C
whi ch may “be adopted in order to tain the conpounds of theainvention: 1.
Conmpounds of fornmulae I, A and | i
correspondi ng conpourghs of
01/27112 t8 --18 20 Auqyst A ]
R2, R3, R4 and X are asjdefijped pljevipusly far co I A
and 113. This cyclisa{} ' '
acidic conditions u

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

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

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

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

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



al kali netal salt of an al cohol or amine, such as sodium et hoxide, to

pot asSi umger- butoxi de, cesium carbonate or potassium 20 August 2003

bi s(tri meyshybgitiyd )am de, in the presence of a suitable al bdroras) Vent,
such as ethanol, for exanple at reflux tenperature (or, if pertforned in a
seal ed vessel, at greater than reflux tenperature). The skilled person wll
appreci ate that, when X represents Q"q | an al cohol is selected as 1s

sol vent, an appropriate al cohol of forrula R30H, or a sterically hindered
al cohol, e.g. 3-nmethyl pentan-3-ol, may be used if it is intended to
mtigate al koxi de exchange at the 2-position of the pyridin-3-yl.
Compounds of fornulae It, 1A and II\8 may be prepared by reaction of 20

.- correspondi ng conpounds of fornulae JjII, Il A and I11B, respectively: 20
August 2003 WO 01/27112 --19- || LLINA 2N PCT/ 1B00/ 01430 wherein Rl
and R2 aré:as defined previously Tor c ds of formulae 115 s IIA and
116, with a conpound of formula IV or oxylic acid derivative

thereof: IV wherein R3, R4 and X Hfe as \defined previously for conpounds
of formula 11, Il A and 1113 10 Thi s coupgitng reaction may be.achi eved by
conventional am de bond formng techniques which are well known .to those
skilled in the art. For exanple, an a&il halide (e.g. chloride) derivative
of “a compound of formula |V may be reacted with a conmpound of forrmula I,
11 A or 1118 in the 15 presence of an excess of a tertiary am ne, such as
triethylamne or

0 1 0O
\ \ 1
| N N-—R
VY, .
H,N HN
R’ R*
HIA s

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

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

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

15 presence of an excess of a tertiary amine, such as triethylamine or



B U

- WD 0}/27112 -- 20 - 20 August 2003 PCTI | BOO OL430 pyridine, optionally in
the paesence of a suitable catalyst, such as 4- dimethyl am nepwuheibgos in a

sui tabl e sofvent--such as dichloronethane or i THF, at a tenperature of about

OC to roomW&M&7H2Zure. s A variety of other amino acid couplPOTgBo0/01430

met hodol ogi es may be used to couple the conmpounds of fornulae I, IilA or

111B with the conpound of fornula IV. For exanple, the acid of fornula IV

or a suitable salt thereof (e.qg. sodi..u;msalt) may be activated with an

appropriate activating reagent, e.g.” a carbodiimde, such as

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

dlmethylamn ro -3ehch rbodi im de hydroc t I n.
presence of M %I@eﬁ?ﬁ?%tcg anﬂf’gqb?% %ﬁﬂ%ﬁs#ﬂé}&#& 4-

di met hyl am et rﬁmop%rnﬁﬁ'lé)tlh'é%'ﬁita@léhﬁélﬁéﬂﬂsm 8 dichlorbrrithane o9-

tri s(pyrroLl di nyl’) phosphoni um hexaf | uor ophosphate; a suitable pyridinium

salt such atlHF ol atamperatereyof ahoutd°Ri torfoen) amperatige. anot her suitabl e 15

coupling agent such as Q (7-azabenzotnazol-i-yl)-N N At, N-tetranet hyl -

- uroni um hexaf | uor ophosphate (HATU). Either type of coupl i ng reaction rmay
-be conduest edA ivarietys of tathee amihveatidscoupling diethddologieshanay, be used to

R i w6 i A
20 exanpl e Wﬁﬁﬂuﬁ lt\f‘eFoP b%a Ofﬁ@daéi{j Jf% uR M br g' édcﬁtﬂé shlt ¥Reredt t he

activating agent resent orm an aci tion salt), at
from about (€@. tsmdabmaaltb oy be raotivatedr with RnsEppraptigte aetmataaudeagent.o 2

nol ecul ar e ui val ent e activatin cul ar
equi val ent s 9 a"f\ycf’a?q[J"g?'a Cantyd p?%sgr‘ﬁ' 8198?'%8@%3&6%@"’%50% r-'[D3‘§

Al ter natlloVeldime&ﬁWaﬁﬂid}ﬁle)-B%yléai‘wmﬁmGé Rdro¥hidFidebeptishalieiredhesi ng an
excess of a reagent such as Ar-carbonyl dii mdazole in an appropriate

sol vent, e. (Presemss Oédehﬂiféxyféﬁmtﬂﬂmﬁthyﬁﬁ%teoﬁn‘yﬂf ancatalyat sugh as dm about

dimethylaminopyridine; a halotrisaminophosphonium salt such as bromo-
tris(pyrrolidinyl)phosphonium hexafluorophosphate; a suitable pyridinium
salt such as 2-chloro-1-methyl pyridinium chioride; or another suitable

15 coupling agent such as O-(7-azabenzotriazol-1-yl)-N,N,N ,N-tetramethyl-
uronium hexafluorophosphate (HATU). FEither type of coupling reaction
may be conducted in a suitable solvent such as dichioromethane,
tetrahydrofuran or N,N—dimethylfonnamide, optionally in the presence of a
tertiary amine such as N-methylmorpholine or N-ethyldiisopropylamine (for

20 example when either the compound of formuia lll, lIA or B, or the
activating agent is presented in the form of an acid addition salt), at from
about 0°C to about room temperature. Preferably, from about 1 to 2
molecular equivalents of the activating reagent and from 1 to 3 molecular
equivalents of any tertiary amine present may be employed.

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

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



roo enperature to about 80C, followed by reaction of the internediate 30 .
|mdazoI|d§ with either a conpound of the formula II1, IIIA 0 AubldB26d3 from
about 20Cwooaboys 90C. ,t 20 August 2003 WO 01/27112 -- 00/0143 '
PCT/ 1 B00/ 41430 In a further vari ation, a conpound of for rruI a ?mf)/‘-\'\ ol 113,
as defined "previously, may be formed in a one-pot procedure by coupling a

compound of fornula 111, 11HA or IIIB ith the acyl chloride derivative of
5 fornmula IV and by cycl ising the res tant i nt er medi at e conpound of
formula I'l, HA or fIB, using the nethods as described previously. The one-

pot procedure may further involve an in situ coupling and cyclisation
reaction to forn1a conpound of forrmula 1, |A or |B. Preferably, pyridine

-may serve i d scavenger and t n or.t ouplin
1o and cycht el vaHANGH-8 caRPalig’ B SPAVETE JP for SIS o e 0 1P ! N9
present Irfyseé\ho@gy, fmﬁﬁn‘ﬁéul’&nﬁéd ﬁOFaTItbrfe-ﬂJot Jﬁ eddu& l:iys cmiplingd a

-'preV|oust may be f e- pot gﬁ i ned herei hbefore

by coupl i ngommwgogmprmuiadﬂnm& qr filB Tﬂth th%asvl IPBdﬁ;. ‘E'W"fﬁ" V&P
derivatjive r e te
Compount oS, 0 dhd ‘o hchting e SeRanlimeRnplisRe” cdripsint o6

previ ousl yfmlallh [tAher HB) dsndgrthermethedsfasfdesmbad ipreviousiyorThedoie-om an
ester of general nmul a hitself .s ared e|t er.froma
conpound gpo é?f@Fﬁq? F‘Fﬂéﬁ‘%l'ﬁ‘ ‘aﬁ‘?c?f‘i'g' 88 ﬁ"q e %Ptf%'npound of
general f O’ié’él'hﬁ)r{ 199 a cotfb8iAd of ¥érmula2l 1A oPWS. PrBretably Pyfitiing003

may serve as an acid scavenger and as the solvent for the in-situ coupling

10 and cyclisation reaction.

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



PCT/1BOO 01430 XXXI or wherein IV is formed directly froma conpound of
gener# formula (XXXII) wherein R is C, to C6 al kyl, prefebgghyus@g@dgyl or
ethyl and wherein 5 Ris a halogen, selected fromd, Br and |, and is

pref erabl yWO 0O¥akke. preferred processes according to the prRGEM000OMENt i oNn
are exenplified herein in Preparations 37, 56, 57, 58, 59, 61 and Exanple
129 herein. It 1is to be understood that the direct formation of IV from
(XXXI'l') is the nost preferred route. -1Q2i-n the above preferred processes
preferred conmpounds of formulae (1V), (XXX), (XXXI) and (XXXII) are used
wherein R3 is lower alkyl, preferably C2 to C4, Xis O, Ris a hal ogen,
preferably Br or I, RFis a protecting group for an acid and is preferably
a lower al kyl group such as nethyl™ef, 15~ethyl or t-butyl, and R4 is acyl,
preferably acetyl.” Conpounds of for I, 1A and I1B rmay alternatively
be prepared by alkylation of corre coprpounds of formulae XX 11,
XXITTAor XXII1B, respectively, ned AR ei nafter, for exanple under
conditions such as ilk WD 01/27112 KZ 20 August 2003 PCT/ 1BOQ' 01430

t hose described hereinafter in resp of the preparation of conpounds of
formulae 1, 1A and IB (see process 5)g 2. Conpounds of. formulae 1, I A and
IB, in which R2 represents 5 C(ONRIOR', and Rl and Rl11 are as defined
previ ously for conpounds of fornulae I, I A and I B, nay be prepared by
reaction of corresponding conpounds ¥Xtorrmulae I, IA and 113, in which R2
represents C(OQOH (or a carboxylicj,acid derivative thereof) with a
conmpound of forrmula HNRLOR11, in Whi){;h Ra) and R 1 are as previously
defined for conpounds of fornmnulae

N/l OH
.

RQ

X

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

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



e} T:**_,&fl A and IB. This reaction may be acconplished using anal ogous am de

bond formgg techniques to those previously described for. cogpayndso®f
formul ae UWyglghA7128nd | 1B. 15 Conpounds of forrmulae 1, |A a%f/ﬁm’jop“whi ch

R2 represents C(O OR, may be prepared by cyclisation of corresponding
conmpounds of formulae VI, VIA and VIB, respectively: VI 20 WO 01/27112 __
24 N' ~Y -N'" -[ NVIA VIB wherein R2§ R3, R4 and X are as defined

previously for conpounds of forrmulae“1 |A and IB, and Rk represents an

optionally substituted | ower alkyl group, as defined hereinbefore,
foll owed by renmoval of the alkyl group RV (if required) by hydrolysis
and/ or (i f thosguiesmlipedduwreingétenin respect of thee pregarationof gogpiesnds ifed al kyl

.-group. Typicall t.he c jsation reaction is acconplished using anal ogous
met hods t-Q_%Q%g%ébrlg\ﬁQfﬁg e&e@'&’F?ﬁ%gﬁf or conmpounds of formulae 11, I1A io
and 1113. “Conpounds of forrulae VI, VIA and VIB may be prepared by reaction
--of correspondi ng conpounds of formulae VII|, VITA and VILLB, respectively:

B, r
15 20 AuguBt 2Ceepaendssel foraedaendk 1A and 4Bormvwhich B0 iepgesentsoos
s C(O)NR™R", and R" and R"' are as defined previously for compounds of

formulae 1, 1A and IB, méy be prepared by reaction of corresponding

compounds of formulae 1, 1A and 1B, in which R? represents C(O)OH (or a

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

C in which R'® and R"" are as previously defined for compounds of formulae
“10 |, IAandIB.

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

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

) O
O H N R’
XR3 O
O~
NT N
| H alk
Z (o)
R4
Vi

20



V[)O}/27112 -- 25 - VITA VII B PCTI LB0O0101430 wherein R and RW are as
defingd previously for conpounds of formulae VI, VIA and VI Bg Aiide 2603
conmpound ofifornula IV as defined hereinbefore. The reaction may be
acconpl i sh&40 8¥2H#2 anal ogous ami de coupling 5 conditions to edwemsodeser i bed

previously in relation to conpounds of fornmulae 11, Il A and 1113.
Conpounds of fornulae 1, 1A and 18, in which R4 is, for exanple, |ower
al koxycar bonyl (such as met hoxycarbonylyy, . | ower al kynyl (such as 1o
acetylenyl), lower acyl (such as acetyl), Het or aryl, which latter four
groups are optionally substituted, may be prepared by reaction of
correspondi ng conpounds 8f formulae VIII, VIII A and VIILB, respectively: O
Vil ~al WO 01/ 273}[1%! -- VI VA VI B 20 August 20037’PCTI |1 BOO/ 01430
wherein L is a lea roup/ such as hal o, prefer i odo, and
R, R2, R3:and ¥pdregas \ously defined fory 3 Nformulae 1, 1A
and IB wi th a ¢onpofind clnt an ng a group R4a Mi [ apaP-Rbf s
exchangi ng f | ower al koxycarl S
met hoxycar bo (such as ac§ ower\ acyl (such as
acetyl), FFur group gt ut ed)
or, alternati y, R4amaybe a group that i Fqui val ent ©0 (e.g. a
t aut omer of) R4 R4 :
VIA VvIB
wherein R', R®? R* and X are as defined previously for compounds of
formulae [, 1A and !B, and R** represents an optionally substituted lower

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

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

10 andliB.

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

15 Vi



-*P(o-tol)3, in MeCN a

any*gf the latter five groups. Conventional coupling chemistry, io
carbohyl atg on chem stry or hal ogen netal exchange may be useggiafgddbsos
reaction. weoggghii on to the process conditions described if?fﬂﬁ?mggg esses
herei nafter, suitable coupling conditions include: (a) so-called "Suzuki"
conditions (e.g. 1.2 eq. of boronic acid, 2 eq. of K2C03 and 0.1 eq. of
Pd(PPh3) 4, refluxing in an approxinatgig 4.1 15 mxture of dioxane:water,
or 225to 3 eq. of CsF, 0.05to 0.1 &g~ of Pd2(dba)3 and 0.01 to 0.04 eq
of P(o-tol)3, refluxing in DVE); (b) so-called "Stille"” conditions (e.g.
1.5 eq. of. stannane, 10 eq. of UCI, 0.15 eq.,. of Cul, and 0.1 eq. of
Pd(PPh3) 4, reflu)dng® n q% xane, or 5 eg. of stannghe, 3.6 eq. of Et3N,
.- Pd2(dba) and P({d,N pefluxing in 20 MeCN) HM so-cal | ed "Heck"
conditions (e.g. 2 e a source of an acyl anion ival ent (such as
butyl viny ether), é“, of Et3N and catalytic ’Tumw_pﬂ Pd( QAc) 2 and
en room tenperature and X); or ti 20
- 27 - PCT/1B00/ 01430 (WN'so-chlled "Sonogashira"
conditions (for exanple eﬁgﬂmibed in Synthesis 198(Q Fgaw, such as
1.5 to 5 eq. of a termgal alkyne and 0.024 to 0.03 i o?’ d( PPh3) 2C1 2 /
Cul, in Et3N and MeCN at between roomtenperature and 60C). 5 (e)
Ni - cat al ysed conversion of an aryliodide to an S-1inked isothiourea
derivative which can be further transformed to a sul phoxide or a suiphone.
Such conditions are 8M#cribed, for exanple, in ChemWBy Letters, 1998,
pl1979. io Suitaple1carb0£MIation conditions include reaction of a conpound
of  fornul avkenein RvendRor arelassdefinadh peeviously: forcnmpeunds of {prmulag,
appriopr i at 4y, RAK gl Vi, SHAR'sY SSmPYahaBr4rfuia Y b8 Uehbl Rordiicti, conbi ned

with 1,2-

August 2003 WO 01HzN112

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

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

. O
(. R? R
. . N
X HN (:zﬁh
~
N“ | N -
N _

L

vili



NN AT A e s

bi s(idi phenyl phosphi no) propane (DPPP)) under an at nosphere of carbon
nmonoXide (e, g. at a pressure of around 482.6 kPa (70 psi)) | potadgust 8003
presence of- an excess of a |ower alkyl alcohol (e.g. nethanol), an excess
of a terti WAV e base -(e.g. Et3N), and optionally in th@CIIBEUMIE0 of a
suitabl e solvent (e.g. dinethylsulfoxide). Goup R" may be a group R4, as
defined in fornulae 1, I A and 113. 20 Alternatively, R'a nay be converted
to a group R4 or to another group R4-u2bng conventional chen cal

t echni ques. Exanpl es of such conversions of groups R4$ to R4 and

I nterconversions of groups R4 are given in the Exanples set out

herei nafter. 25 Conpoundsgpf forpula VIII, VIIIA angyVIIIB may -be prepared
from corresponﬁhmg conpoiinds of,RfornuI ae X3 XA and|KB, respectively: WO -
01/ 27112 --28- XA 1 wherein R, R2

R3 and X afe as pregvi ly dBfingQd for conpofnd 5[Tormulge Vill, VITIA .
and VI 1B, usi ngb/ o those skil for converting

an am no group an p, | ich L i efined for
conpounds of for , VIR and VI1IRB, may be Hal , R"wherein Hal is

I odo, brono or cht For exanpl e, conpoun formulae VIII1,. VIIl A and

VIIIBin which L ik iodo may be prepared by ito reacting a correspondi ng
conpound of fornull X, XA or XB with about at4 to 5-fold excess of but yl
nitrite in diiodonethane. Conmpounds of fornulae X, XA and XB may be

prepared by cyclisatiowigh correspondi ng conpoufnBof fornulae X, XIA and
XI B, respectively: WO 01/27112

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

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

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

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

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

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

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

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

20 MeCNY; '

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



-29% NH2 XI NH2 20 August 2003 PCTI LB00/ 01436 NH2 XIA XIB wherein Rl, R2,
R3 and X age as previously defined for conpounds of 5 fornul 3¢ afgustfo@@nd -

XB. This gyelgipaijpon may be carried out using similar tec ﬁogdgot hose
descri bed hereinbefore for the preparation of conpounds of i

I1A and 1B, but it is preferably base nediated. Conpounds of fornmul ae X,
XIA and XIB may be prepared by the reduction of correspondi ng conpounds of
formulae XI1, XI1A and XIIB, io respectively: 20 August 2003 WO 01/27112
--30 N2 xI| PCTIIBOG 01430 O 0 ,OR I HZN XRBE ONNN- \Y -'"N 't hi

(d) so-called “Sonogashira” conditions (for example as described in

Synthesis 1980, 8, 627, such as 1.5 10 5 eq. of a terminal alkyne and
v 0.024 to 0.03 eq. of Pd(PPhs),Clz / Cul, in EtsN and MeCN at
_ between room temperature and 60°C).

5 (e) Ni-catalysed conversion of an aryliodide to an S-linked isothiourea
derivative which can be further transformed to a sulphoxide or a
sulphone. Such conditions are described, for example, in Chemistry
Letters, 1998, p1979.

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

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

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

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



NO2VNO2 XITA XIIB wherein R, R2, R3 and X are as defined previously for
corrp"d!ﬁhnds of 5 formulae X, XIA and XI B, by conventional techkoixggasgoosuch
as catal yt# hydrogenation. Typically, the hydrogenation may be achi eved
using a RAYRIWHIXkel catalyst in a suitable solvent such aRCEHIBM@OBI30At a
hydrogen pressure of about 150 kPa to 500 kPa, especially 345 kPa, at from
about 40C to about 50C. 10 Conpounds of fornulae XiI, XIIA and Xl 1B may be
prepared by reaction of correspondi ng Z®spounds of formulae 111, Il A and
I11B as defined hereinbefore, with a conmpound of forrmula XIl1: 20 August
2003 WO 01/27112 -31 PCTI I B0O0/ 01430 wherein R3 and X are as previously
defined for~conpounds of fornulae X I, XIIA and XIIB. The reaction may be
achi eved using anal ogous ami de _gJond fori ng techhi ques to those previously
descri bed for compounds of s Ay nul ae | 144 And 11 B. Conpounds of

formul ae X%: XA and XB may al ternati red by reduction of
correspondi*hg conpounds of formul nd XIl11B, respectively:

NO2 10 XITTA XI11B W 01/27112

NH,
X
O 1

Al X N

X HN | \N. - \N—R1
p. a / —
N N .
- | 2 R

NH,

XA

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

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

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

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



a

““formulae XI1l, XIIIA and Xl 11 B,

‘a corresponding conmpound of f

‘prepared by reaction of a conpoundygf

PCT/QQCCY01430 wherein R, R2, R3 and X are as previously defined for
conmpounds ®f fornulae X XA and XB. This reduction nmay be peofagesedodander
a variety woforeeazt i on conditi ons; for exanple by catal yti codiygiof@f3at i on
(for exanple wusing: 10% Pd/C in an al cohol, such as ethanol, at 60 psi 5
(415 kPa) H2 pressure and roomtenperature; or Raney nickel in a suitable
sol vent such as ethanol at a hydrogen 4gessure of about 150 kPa to 500
kPa, especiall'y 345 kPa, and at from about 40C to about 50C) or by
transition netal catalysed reduction (e.g. at around roomtenperature in
the presence of iron powder (e.g. 7 eq.) .in acetic acid, or Tid3 (e.g. 10
9 eq.) in acetic acid). Conpounds of formulae X1, XIIIA and XIIIB may be
rmul a XIJIC N2 XITIC is or,

eof (e.g. an acetate or a
fined for conpounds of

Lt a) a correspondi ng conpound
of formula IIl, Il1'A or fornu kN 13, d&fi ned herei nbefore; or 20 (b)
XVI'T, XVIRA or fornmula XVIIB, as
defined hereinafter, in both casgs under conditions such as those descri bed
herein. Such reactions may be carried out, for exanple, using 1.0 to 1.1
equi val ents of the am dine conpgynd of fornmula XI11C, for exanple by
refluxing in 3- 25 nethyl-3-pentandl (e.g. for about 2.5 to 3 hours). 1 20
August 2003 WD 01/27112 -- 33 - PCTILBOGt01430 Conpounds of forrmula X I1I1C
may be prepared fromthe correspondi ng

preferably, a carboxylic acid a
formate), Wherein X and R3 are

it

1

H,N p
XR® O | hHN

SRS
2

_ R

NH, NH,
XIA XiB

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



cyaﬁb yridi ne under conditions well known to those skilled in-the art.

Conpotinds cg‘q‘ formulae X1, XI11A and XII1B in which R2 represenstbowwer 5
al kyl (whi |, group is branched and unsaturated at the carhon om
that is att %ﬁg}éﬁ% the rest of the nolecule), |ower al koxyc%‘?‘ff%??’[o?‘}m
NR12R 3, cyano, aryl or Het (which Het group is either aromatic or is
unsaturated at the carbon atomthat is 6ttached to the rest of the

nmol ecul e) may alternatively be prepar'éa fTom correspondi ng conpounds io0 of
formulae XI1ID or XIIIE, respectively: RLfTN3 3 HNXRHN1 XR N X I1ID

NI I I N--RHal XIIIE Hal wherein Hal represents C, Br or |, preferably
| and especially Br, and Rl, R3 and X ar@ as previously defined for
conmpounds of fornmulae All, XIITA a for exanple as descri bed

hereinafter for preparation of 15
process 6 “below). In addition t
process 6 bel ow, suitable coupli
"Suzuki" -conditions (e.g. 1. Neq=
eq. of Pd(PPh3)4, refl uxing inlan}
di oxane:water, or 2.5 to 3 eq.

gbrnulae 1, 1A and I B (see
ondi tions described in

I ncl ude: (a) so-called

b&Noni c\acid, 2 eq. of K2CO3 and 0.1

prottmateR24:1 20 mixture of

F, 0.05 to 0.1 eq. of

Xii
8] 1 )
HN I\{F* ; HN y
3 ~
XR> O N XR® O = “N-R!
R ¢ NT =
N
I P N R2 I P H R2
NO. NO,
XHA XHB

wherein R', R2, R® and X are as defined previously for compounds of

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

10 '
Compounds of formulaé Xil, X!iA and XIIB may be prepared by reaction of
corresponding compounds of formulae i, HIA and WlIB as defined
hereinbefore, with a compound of formula XIi:



Pd2tgba) 3 and 0.01 to 0.04 eq of P(o-tol)3, refluxing in DVE); (b)
so-called gStille conditions (e.g. 1.5 eq. of stannane, 10 ego AQfuskbéds,

0. 15 eq. wowhgugnd 0.1 eq. of Pd(PPh3)4, refluxing in di ‘”ﬁ{‘ﬁg

of stannane, 3.6 eq. of Et3N, Pd2(dba) and P(o-tol)S3, reflmP 5
MeCN); .:it WD 01/27112 34 20 August 2003 PCT/1B00/ 01430 (c) so-called
"Heck" conditions (e.g. 2 eq. of a sog{_lce of an acyl anion equival ent
(such as butyl vinyl ether), 1.7 e Et 3N and catal ytic amounts of

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

or s (d) so-called "Sonogashira" condl tions (for exanple as described in
Synthesis 1980, 8, 627, such as R to 5 eq. of a termnal al kyne and
-0.024 to 0.03 eq. of Pd(PPh3)20127 cul @in Et3N and McGN at  bet ween room
tenperature and 60C). to Suitable chrbogylation conditions include reaction
of . a conpound of fornmula X 11D @ h an appropriate pall adi um
--catal yst system (e.g. pall adi um(l | ) Hcetate conbined with

1, 2- bi s(di phenyl phosphi no) - pr opanax PP)) under an at nosphere of carbon
nonoxi de (e.g. at a pressure of arpund 482.6 kPa (70 psi)) in the presence
of an excess of a lower alkyl 15 alMOQol (e.g. nethanol), an excess of a
tertiary amne base (e.g. Et3N), and optionally in the presence of a
suitabl e solvent (e.g. dinethylsul #8#i de). Conpounds of formula X 11D and

XII1E may be prepaged by hal ogenatj on 0, of orre ondi,ng nds of
f ornul ae XIthfe'éhB Xand & are, a5 Rrevipusly. égﬁnq& ompounds “of “formulae

Xli, XlIA and XIIB. The reaction may be achieved using analogous amide

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

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

respectively:
XR3 HNJ‘j@((
N
L NO,
10 Xin
XR3 HN XREHNT =M
__NR
' NN
/ / R
N(.'J2 Noz

XHIA _ Xus



XI1VE XII1Gwherein RL, R3 and X are as hereinbefore defined, under
condigons known to those skilled in the art (e.g., for brompnghi®begsat
bet ween roan tenperature and reflux in the presence of acetic acid as
sol vent, 1véoww27@% 2.0 eq. of bromne and e.g. 1.5 to 2.0 egcTrAdeAdidm
acetate). WO (c)1/27112 20 August 2003 PCTIIBOO 01430 -35- Conpounds of
formulae All, X111 A and Xl I1B may be prepared by coupling corresponding
conmpounds of fornmulae XVII, XVIIA and 23 LB, respectively: 5 XVII N\ F
\NRL RLR70 N XVI A XVIIB wherein RL and R2 are as previously defined
for conmpounds of formulae XVI, XV1A and XVIB and R' represents a | ower

(e.g. Cl alkyl rQup, » 1 SsWith conpound ,of -fornula Xl 11C. 5., Conpounds
of fornul ae ‘kl/h‘grleﬁ‘ %k?d R fhapd gﬁaF@ rQ%eBF"ég‘%!-l'ﬁl% efined for gompotipgs of |

al kyi Het or I | leahi | H

substi t ut ed;_fglghg%%rxn'eﬁb\#yrdé??bzrltc')ife'geimr{&fr?%rgpe t %?@%%9 ng%r?gée%tgr ed by
al kyl at i on+uff reactiors ponditions,formpxampde by datalytic hydiagenation (fovexapple

oot e hl cfodncel L0 A AP R LA 76 B
5 (415 kPa) H pressure and room temperature; or Raney® nickel in a
suitable solvent such as ethanol at a hydrogen pressure of about 150 kPa
to 500 kPa, especially 345 kPa, and at from about 40°C to about 50°C) or
by transition metal catalysed reduction (e.g. at around room temperature
in the presence of iron powder (e.g. 7 eq.) in acetic acid, or TiClz {e.g.
10 9 eq.) in acetic acid).

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

XR3 NH,
NI X NH
Z
NO,
XIliC-

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

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

20 (b)a corresp't'mding compound of formuta XVII, XVIIA or formula XVIIB, as

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



V\D‘*Z'l_ /27112 - 36- XXI1 A PCT/1B00101430 XXl 1B wherein R2, R3, R4 and X are
as previously defined for conpounds of fornulae 1, IA and IBoAﬁgustmrrpl e
by reacti o emzt12 conditions known to those skilled in thedhebibe a
conmpound of forrmula R''" -L, wherein Rte 5 represents | ower al kyl, Het,

aryl, alkylHet or alkylaryl (which latter five groups are all opti onal | y
substltut ed as defined hereinbefore imqgespect of Rl) and L and Het are as
her ei nbef ore defined. The skilled person will appreciate that conpounds of
formul ae XXI'1 A and XX I B are, respectively, corrpounds of formulae I, TA

o L L skbponon B v e DR b S, < ©
XA 1A and o p@;i%ihgapﬁ%g cRiionSXdl KGR Id Fhok® SMIRKPHINEBrL. 3. R4 and X

are as her or exanple under conditions equival ent or
anal ogous o those described hereinbefore in respect of the preparation of

" %%P%B?éliéerfn%r GoesS o8 Sovmalla Sy, KA nd e by fabrkPhiR 10880
represents g| lalkyb gRSUp i3 bRghdheteandushturaiedcat tickghrbonoatom s

branched and unsaturat eg at the carbon atomthat |s att&che o the rest
of the nolibetlis)attaghekte, the aest of e gmolggule).niower alko Oy, i t her
aromatic s 124188 t 0 &'Eﬁ | t ct 8r ide rest
of the ml@@uﬁﬁe]) E#al% gr%r%ufogfeé rﬁ&grl-géstsa}c w?g?jt,hgf)fé}g@ﬁﬁespondl ng

- unsaturated at the carbon atom that is attached to the rest of the

molecule) may alternatively be prepared from corresponding compounds

""ﬁ'\
B i

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

XHuip XilE

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



conpdynds of formula XXIV, XXIVA and XXIVB: 0 XXIV 10 XXI VA XXI VB wherein
Hal, R, R3 R4 and X are as._hereinbefore defined, using a cqmgmlg@j‘g,

for mul a R2ahb oxbai£i N e represents optionally substituted | #*3

(whi ch al kyl group 15 is branched and unsaturated at the carbon 0P hat
Is attached to M, NR#2R13, cyano, aryl or Het (which Het group is either
aromatic or unsaturated at the carbongtomthat is attached to M, R 2 and
R13 are as hereinbefore defined and-Mrepresents an optionally substituted
metal or ,.4 WD 01/27112 20 August 2003 PCTI I B00/ 01430 -38- boron group,
whi ch group is suitable for_cross-cou I|n reactions, for exanple a

trial kyl st akangoligd Heckn congifions Pa- A apusneoefr an@%aglon

; di et hyl bor ane) - A "ﬁ.nﬁl 0
hal onagnesi um gqﬂ:@!ﬁ}t&“@?ﬁogpﬁd al one &?CE% t %Npr esence o an 5
appropri at & cat amants yet &d(OAc) mqoa‘?(betdl)ummrMechkeﬂt betvwedgrs trponmiThe

cross-coupling actl nis (géi%ably carried out in the presence of a
base (e.g. pota 'el'?eo%‘ﬁ fRIUXRRE Uum f1 uori de or triethyl am ne),

preferabdy (dy eg@%&mﬁ@&%g&@hﬁﬂaedcaﬁu:ﬁém qidr eixhinpd® Pa$ deticfibblain t he

type to of catad//st that is enployed will depend on factors such as the

nature of the gﬂmqss 1880, 8 ,rSLtOb ashib oS egpobademinal atikyneand ur e.
Typical procedupes, £ Rat o oS &i"PatSfscis! F Gl RSB SR RESEN at

between room temperature and 60°C).

10 Suitable carbonylation conditions include reaction of a compound of
formula XIID or XIIE with an appropriate palladium catalyst system (é.g.
paliadium(ll) acstate combined with 1,2-bis(diphenylphosphino)-propane
(DPPP)) under an atmosphere of carbon monoxide (e.g. at a pressure of
around 482.6 kPa (70 psi)) in the presence of an excess of a lower alkyl

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

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

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

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

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

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



her%&gafter. In a further typical procedure, a compound of fornula R28M 15
may be usegl, in which Mis halozinc. Such a conmpound may be poepgigdoody
reacti on ofoarepapound R2Hal, where Hal and R2 are as herei 1430
defined, with an alkyllithium (e.g. n-butyllithium at a tenperature of
bet ween -78C and room tenperature, in a suitable solvent (e.g. THF), and
the resultant solution is then treated y@jh Zn(11)Cl2 (solution in ether)
20 and the resultant solution is treated with a conpound of fornmula XXV,
XXIVA or XXIVB in the presence of a palladiumcatal yst (e.g.

tetraki s(triphenyl - phosphi ne)pal l adiun{0)) in a suitable solvent (e.g.
THF). The reaction nay be carried out at fromroomtenperature to refl ux

.-25 Sui t abl ' it a iLRGl < [ tille
condi t 1 ong SoHBLbER of RAMUIaE RINCK TR o KB Ay R ppar b cotPling 12
of conpouiidsoredsponding aeorioundsXl b Afermelae | 1DB/1L,30X VA slandl eXViii8, son wi | |

"appreciate that conpounds of fornulae 1, A and iB in which R2 represents
| ower al ky|TéSREEUMEY pr anched, but not unsaturated, at ;P 20 August 2003 WD
01127112 --39 PCT/1B00101430-the carbqy atomthat is attached to the rest
of the nolecule may be prepared by i)y this way, provided that the
correspondi ng conpound of for a. "\ A $ in which the correspondi ng
R2 group is unsaturated is sub G%ntl rogenat ed under conditions
known to those skilled in the s art. nds of formulae XXV, XXl VA and
XXI'VB may be prepared by- cyclisat ppnyof orrespondi ng conpounds of
formul ae XXV, XXVA and XXVB, respe@tivelyﬁglo XXVA XXV

5 XVil
O
i —-
RYO . .
N\ - N—-R!
| /N HN =~
H,N 2 K2
RZ
XVIIA XVilB

wherein R' and R? are as previously defined for compounds of formulae
{__- | XVI, XVIA and XVIB and R represents a lower (e.g. Cy¢ alkyf) group,
10  with a compound of formula XHIC.

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

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



XXVB:in which. Rl, R3, R4, X and Hal are as hereinbefore defined, for
exarrpaﬁsa under anal ogous reaction conditions to those descri Bg@ygust 2003
her ei nbef ot for- 15 conpounds of fornulae 11, Il1A and 1113. WD 01/27112 20
August 200%WORHZEBB00/ 01430 --40 ' Conpounds of fornmul ae XXV, POTGBAcANGe XXVB
may be prepared analogously to nethods described herein, for exanple
coupling of a conpound of formula I'V, as hereinbefore defl ned, to an
appropriate 4- am no-3-hal opyrazol e- 5—c¥r boxani de, which pyrazol e conpound
may, in 5 turn, be prepared by hal ogenati on of a corresponding

4- am nopyr azol e-5- carboxam de, under conditions which are well known to
those skilled in the art @ Conpounds of formulae XXV, X@ VA and XXl VB may
alternatively be 1o prepiredgfrom correspondi ng conpouffids of fornul ae
XXVI, XXVI A and ively: NH2 XXVI LB wherein X
Hal, R and R3 ar befgre defined, for déﬁﬁ’l bed _
her ei nbef ot’e for conpounds of fo IB from
conpounds of faxnu XB (via conpo foNwlae, V11, VillA
and VI11B; see procgss 4 aboveR2 20 Auaust 20 01/27112 - R#1-

PCT/ 1200/ 01430 nd XXVI B may ‘be prepared
vi a

XXHA XXis

wherein R%, R?, R* and X are as previously defined for compounds of
formulae 1, IA and IB, for example by reaction under conditions known to
those skilled in the art with a compound of formula R'-L, wherein R™
5 represents lower alkyl, Het, aryl, alkylHet or alkylaryl (which latter five
groups are all optionally substituted as defined hereinbefore in respect of
R') and L and Het are as hereinbefore defined. The skilled person will
appreciate that compounds of formulae XXIIA and XXIIB are, respectively,
compounds of formulae 1, 1A and IB in which R’ represents H.
10
Compounds of formulae XXHA and XXilB may be prepared by cyclisation
of corresponding compounds of formutae XXIHA and XXHIB, respectively:

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

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



rou"t*'-i-.Qﬁ techni ques (for exanple, reduction of corresponding nitropyridine
corrp(")&ﬁ ds pf formulae X 11D and XIII1E as defined herein, respaaubjyebdps 5
usi ng for yweagetg,t he methods for the reduction of conpoun | ae
XX, XA an??exllei%B as described herein). 7. Conpounds of %Q%Oggi%gul A
and IBin which R2 represents |lower acyl (e.g. acetyl), |ower
al koxycar bonyl (e.g. nethoxycarbonyl) | ower 10 al kynyl may be prepared
by a cross-coupling reaction between™ ¢0ofTrespondi ng conpounds of formnul ae
XXI'V, XXIVA and XXIVB, respectively, as defined above, and a reagent or
reagents capable of delivering the |ower acyl, |ower al koxycarbonyl or
| ower ai kyryl doCompounds of dopnulzguily dAerind dB( dngwhichit Rfreeprasents hese) .
~Suitable cross-coupling.is conditiogns jnclude the Heck, .Sonogashira and

pal | adi urrg_,g%ﬁt!ﬂ"@g!dsu'l%lt%ﬁyf%WoﬁﬁB’ir@%?‘br@kﬂegmpﬂéﬁ qﬁ"ﬁﬁ%@ 4 above.
Conpounds “( ﬂ%@ g ;H agtbrh! {Hat isVattithed o AhénfdsY! diBtheN |
- XII1F andqggf%q% ﬁitl%::'a rPQ“a%S) XXI'I'I'B, conpounds of formulae HNR42R13,
20 RAM R3anplesute)RNR TR “ocirano,canybou Het (whichi Hdelgroupriseither aramatieid

derivatives_t hereof not__c j.al vai I 40 u ently
descri béd, %yﬁﬁit“ %‘Fﬁnﬁgg‘%%ﬁ@ggﬁ@gmg}%g& %hbgﬁ%ﬁégpv%cg%e&ﬁg&escri bed
her ei nbef or@oleuild)y ey ebei Graparadt bet ictosy-couslinge sof | corréspuridience with
standard techniques, fromreadily available starting 25 materials using
appr opr i at ecorapeends obfaamuda XXIVXXBHRRNAXRIVBSubst i t uent s on the aryl and
Het groups in the above-nentioned conmpggnds may be introduced, and

i nterconverted, using techniques which fre well known to those skilled in
the art. 30 20 August 2003 ~Ce P 143 WO 01/ 27112 --42- The skilled

persan'wi || al so appreciate thatfva rd substituent or

N~ ™=
| P Hal
R4
XXIV
O R‘
{ N
XR3 HN | N\N XR3 HNT = G-
/
N SN NN S
( | P Hal | P Hal
R4 R4
10 XXIVA XXIVB

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

hereinbefore defined and M represents an optionally substituted metal or



functi onal group interconversions and transformations within certain
compatinds of fornulae 1, 1A and 1B will provide other conpoun@sghst 2003
formulae 1% 1 A and 1 B. For exanple, when X is NR5, the conpounds of s
formul ae 1WONEAR | B in which X is 0 may be treated w th arPGHEE88/8143¢
R3R5NH, or a suitable acid addition salt thereof, in the presence of an
excess of a sterically hindered amne in a suitable solvent. Typically,
R3R5NH i s used -as the free base with-a%at a 3-fol d excess (over the
substrate) of potassiumbis(trinmethylsilyl)amde (KHVDS) . in io

di met hyl f ormam de (DVF) as sol vent at about 100C. Alternatively, an excess

of R3R5NH mpyrdif gr66g, whitthegraRbY Rnisuitablet for crasstéouplingneeacdtiods, ifor t he
presence of a{)out a 50% excess of copper(H), sul fatf atd(iﬁtﬁzwbo the, reflux
t enper at ur e esample aridaliylstannang (@:0. (raratyligiannane).«y orale (&9 yent on

t he conpoufig,. rmyl g i's 'Nﬁﬁg&oﬁ%@%, oftHigmei ther R3
or R5is Hf"%ﬁiéwbp%é{egkgﬁara]‘aélkroégcmrhﬁﬁ’ayabe carried out by ref | uxi ng
with thl\l/E aphama@iesimi} laehalez'moppﬁppéll)a kalomereuryein the mempfz@f aydrate
or KH in DMF. Typica , to exchange e [ [ alternative
ani nes o% t APPF ga ﬁ?@ﬂéﬁ-%@g%t#%%ﬁ ’@&@Tg?{??\ﬁ}’ or R5 are

sel ected fromaliphatic or cyclic am nes, optionally including 24 oxygen,

then the reaction is preferably carded out by treating with the
appr opr i at e Tiws cressedupling redctiguissprafatablibcagiedeul inqthe presence of a

bi s(trimethylsilyl)anide in DVE_f : gt
exanp! es whPASR (&0 PRESSHM, casRovdes, craint HondE, of feryiy. |
pyri di n- 3- yhrstapaiy i @REEss. aMhoserskiligthinthdsart wilvlapprediate that tlue dypef R1, (25

Gebr ot <, oo omavishes speriarp L ORI e SER B8 T of (cc.
113, o exprLothn, U EoEkateEL B EmpRIBIIES By O The ni trogen to
which they are attached, forma 4-1ower alkyl-piperazinyl group, nay be 30

Gt andar d pr JUBIF cRIOCEdrEs: gt STRanPe RIRRYSS  faiudY Th8dd  Testiibdl

hereinafter. In a further typical procedure, a compound of formula R®M

15 may be used, in which M is haloiinc. Such a compound may be prepared

by reaction of a compound R2Hal, where Hal and R? are as hereinbefore

defined, with an alkyllithium (e.g. n-butyllithium) at a temperature of

between -78°C and room temperature, in a suitable solvent (e.g. THF),

and the resultant solution is then treated with Zn{il)Cl> (solution in ether)

20 and the resultant solution is treated with a compound of formula -XXiV,

XXIVA or XXIVB in the presence of a palladium catalyst (e.g.

tetrakis(triphenyl-phosphine)palladium(0)) in a suitable solvent (e.g. THF).

The reaction may be carried out at from room temperature to reflux

temperature.

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

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



.

-- 48 - 20 August 2003 PCTIJB00/ 01430 Further standard substituent or
functionalg group. interconversions and transformations that @gmuggtﬂxm

per f or med wmogemppunds of fornmulae 1, 1A and | B include PrRGHRY 4?im
described hereinafter. In this respect: 5 (i) al koxycarbonyl nmay

hydr ol ysed to carboxy under acidic or basic conditions; (ii) amno may be
al kyl ated (either by reaction wth apgglkyl ati ng agent or by reductive

al kyl ation) to give al kylam no or diaPEyIanino; (itii) amno may be acyl ated
to give acylam no or sultonated to give 10 sulfonylamno or

inder | basi §16 Gareen {459m TRl SakGAAY 1aheras) solo RE daOkeBtle 1oy Ré he
- presence ObrddiBliby 5 ANCay?rovidsd tHav fd ;ooaagbon gl dorpBliyra ey be

oxi di sed . y acyl e presence o ox1 dr'si ng” agent such as a
phenyl i odrufm(rlura)l, A of tIBi ihl wibich dhe tcorresponding Bxafpwe issndaturatedas i n Tet .

wth a hal ByGreadaY nslmednaltdider PR KRR EEtoBe ikh D8RS by
reactiofi wakth a netal cyanide salt (e.g. CQu(t) cyanide); and (ix)

enol i sabl e acyl groups may be converted to a-am no acyl by reaction wth
an al dehyde and an am ne under "so called" Mannich conditions. 2s In

addi tion, C ocyclic

gr oups usi aédad&g}tXng@&éng dns Eﬂ(‘)vm t%{ﬁﬂs ks%l gBI E&{ﬁg art, for
exanpl e ascvldisatlohed icorieéspondingneompotintie rafc jarnula&hXXVst XXVAI anddi ted by
AR Katritsk %f CM/Rees and EFV Scriven, 1"t Edition, Elsevier Science Ltd.,

Vol upres  1- gospectively:
" 0
| H,N ;
N._R
X 0
N
N '?l
l _z H Hal
H4
O 0]
1
HN P HN
3 N 3 .
( R0y /\N xR O Nep!
Oy O
_z H Hal P H Hal
Rr* R4
XXVA XXvB

in which R}, R®, R%, X and Hal are as hereinbefore defined, for example
under analogous reaction conditions to those described hereinbefore for
15 compounds of formulae il, 1A and HB.
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. WD 04127112 20 August 2003 PCTI|BOX 01430 The conpounds of the invention

may mﬂflsolated fromtheir reaction mxtures using conventi gaugust 2003
techni quesi*It will be appreciated by those skilled in the art that, in the
course of MRPYPHE 5 out the above processes described abovRCT/ABG01430
functional groups of internediate conpounds may need to be protected by
protecting groups. Functional groups which it is desirable to protect

i ncl ude hydroxy, amino and carboxylie4ki-d. Suitable protecting groups for
hydroxy include trialkylsilyl 10 and diarylal kylsilyl groups (e.g. tent
butyi di met hyl silyl, tent-butyldiphenylsilyl or trimethylsilyl) and
te”ahydropﬁcﬂﬁpbu cﬁ?"&a%ﬁmﬂh@t NIOWAUBRD MXVBT Rfay | be | p aﬁ'wt

but yl oxycar bony % | uor enyi - net xycarbon | or benz onycarbo

Suitabl e pr alalngmgisgrmumeﬂmﬁs dasbubguuhem df¢rn@maawecqomm %r

ake pl ace -bompantl Bt Fodbiia ) o RErERBERIE Usfbd, 1o’ 4ASRARRLaR auPs Y
her ei nbef or %msﬁbta-nawpgmmelsmrﬂaxauhmd . anhichdpyrazolec conpouadvintaly, in

t echni ques which are 0 well known to those skilled in the art. The use of
prot ecti ig ey e prepaced hy dalegensation of amastesPONdINGAABY OPYTaZgley R

Groups | 1 oPErat, pienomtifons WA GE LKAy P skilEh v

Wl ey-Interget.ence (1991). Persons skill ed in the art will also appreci ate
that, in order to obtain conpounds of forrmula I, or 'Aor IB, in an
alternative and, on sone occasions, nobre conveni ent, manner, the

i ndi vi dual Boandd A SToRAUER KXIP S JONTRC BABCKHTVE e gbﬂtmaimélyeﬁel na, -
di fferent or er, or the 1ndividual reactions may erforned at a ‘-
di fferend spagpared from cogesponding compaurkis 96 formulae XXVI » XXVIA and

XXVIB, respectively:

NH,
XXvi
0
N
N™ N
I _ Hal
NH,
XXVIA XXVIB

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



20 ﬁ@@ust 2003 PCT/1B00/ 01430 route (i.e. substituents nmay be added to
andf or chegi cal transformations performed upon, different inpegrdbaies to
t hose nentWOmed7t1er ei nbefore in " ;,conjunction with a partigg%ﬁﬁ(ﬁﬁﬁggion).
This will depend inter alia on factors such as the nature o %er
functional groups present in a particular s substrate, the availability of
key internedi ates and the protecting-g4pup strategy (if any) to be adopted.
Clearly, the type of chem stry involved will influence the choice of
reagent that is used in the said synthetic steps, the _ need, and type, of
protecting groups that are enployed, and the sequence for acconplishing the
synthesis. 10 Pharmaceutically acceptable acid addition salts of the

-'conpounds  afompountd ¥ formuaeaXXVIBXXVIANaf@NDAVIB mAAbeC pfeidiréd vidy be
prepared i.n a_, conventional manner. For exanple, a solution of the free

base may bdouting fechniques, (lofexamplep reductionceficoresprnding nitropyridine,
“suitable s ' r ' . i | ther by
filtrati on%(? yunﬁgglrfgﬁtﬂﬁe %n@e%h\gg)éﬂ#mragm F{Léhfgggépbigﬁc\?gﬁ& ‘

Phar macsut iusiig yioacexgrnplel ¢hdammthedslifor othes aéductiomn die cohippundd oh an

anal ogous nne reakin solutiop qQf a conmpound of fornmula 1, I A or
|B with thg‘a’gﬂﬂ%%@[gﬁéﬁ\%ﬁl% qwgggche"%@)-t may be formed or
i nterconverted using ion-exchange 20 resin techniques. The present
i nvention also includes all suitable isotopic variations of a compound of

the fornmul &-( 1)Campaunds cifornulasal, A aoddBt imbwhichaR? represants lower i sot opi ¢
variation f e r mul ),.or a 2s phar,naceutical l

accept abl e(a;cgrt(g‘g%%§§ﬂ)’ﬁg\‘}&gf#k@a’%ﬁé (er9- e, )&partp OBﬁgwﬁfom I's
replacad bwaliynyht avayhasengpreparstinby atz0 NE@s8woReling D ¥eadiorit BEtwedRss
different fromthe atomc mass usually found in nature. Exanpl es of

i sot opes t W%Hﬂ“ﬂ'@gi RUPPeYAAS JOf nfsmulag o Y, oKXIYAe and VB,) and
phar maceut irgghdctivaRf & Q@ﬁﬁeﬁ%&évé nghé& rﬁﬁ§éh&dﬁr Y2abafis"Bapabik By drogen.
carbon, nitrogen, oxygen, phosphorus, sul phur, ,
delivering the lower acyl, lower alkoxycarbonyl or fower alkynyl group (or
groups equivalent to (e.g. tautomers of) these). Suitable cross-coupling
15 conditions include the Heck, Sonogashira and palladium-catalysed

carbonylation conditions described at process 4 above.

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

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

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

25  materials using appropriate reagents and reaction conditions.

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

30
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fluoki ne and chlorine such as 2H, 3H, '3C, 14C, 15N, 170, 180, 31 P, 32P,
S, ,3% S WD 01/27112 -- 46 20 August 2003 PCT/1B00/ 01430 18 ramskt S903
Srespectively. Certain isotopic variations of the conpounds of the fornmula
(1) and phWr‘%&'é’é’bﬂ cally acceptable salts thereof, for exanpRGI/IBORHLS0| n
whi ch a radioactive isotope such as 3H or '"4C is incorporated, are useful
in drug and/or substrate tissue distribution studies. Tritiated, i.e., 5
8H, and carbon-14, i.e., 14C, isotopes4adre particularly preferred for their
ease of preparation and detectability. Further, substitution with isotopes
such as deuterium i.e., 2H, may afford certain therapeutic advantages

resul ting ff@gginsaﬁsaﬁgﬁ#aiéo%ﬁﬁ@e&é tilat Jetlou atERbiard salsstmdsrcor n Vi vo

hal f-1ife or uced dosage requirenents and hence nmay be preferred in to
some ci r curfahetiores. groop ofriterooaviesionsisand tnaestamaliongs within oeadail (1)

and phar maceuti cal | cgept abl I t f . £ hig N '

genelroal ly H@%P%M%&%bfpfﬁmﬁ%ﬁt ﬁ‘gnéﬁdpﬁ&@@ﬁ@&'d?ugﬁ'égsxﬁ@bp ﬁédga&
illustrati WﬁnﬁﬁfdéogslﬂphnEWB.hFoPreﬁ@ﬁmbi whendXsisr NRE( then cohmpdanaspofes and
Preparations hereafter using appropriate isotopic variations of suitable

15 reagsnt dormulasi 1, 1A andgfr ircwhickdXols Onisy Be drqated iwith AB @xqessieh
cort T 01 AT 0% bR TR ! PR prodlGTor be e

prior to a may not possess pharnacol ogi cal
activity aseedB, obal s@ticatly hindercdr taine i insaasuitahle solwanti nTypieally, oral |y

t I d th t t abol i.sed. in theg b to f d
of Lo | nvORIRI tarheat aeothenieRcbar YL APpULA BB Bieses BT os. mmy

ool o | rApHRY 081, Splsatin' SRR | (GmOSY' B,
protectied cdiniethylforaxamided (PME)ras solvent Ednpemid1007C 1 oAllernatively; @n
excess of R®?R®*NH may be used as the solvent and the 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 |, lAor 1B is -NR’R%and one of
15 either R® or R® is H, then the exchange reaction may be carried out by
refluxing with the appropriate amine, a copper(ll) suifate penta- or hepta-
hydrate or KHDMS in DMF. Typically, fo exchange the OR® group for .
alternative amines of the formula NHR°R?, such as compounds wherein R®
or R® are selected from aliphatic or cyclic alﬁines, optionally including
20 oxygen, then the reaction is preferably carried out by treating with the
appropriate amine and about 8 equivalents of potassium
bis(trimethyisilyl)amide in DMF for about 18 hours at 100°C. Further
examples when X is O include alkoxide exchange at the 2-position of the
pyridin-3-yl substituents, and for compounds in which one or more of R',
25 R?, R® and/or R* represents an alkyl group which is terminated by OH,
deprotection of a corresponding ether compound of formula 1, 1A or IB (see
the Examples below). Moreover, certain compounds of formulae |, IA and
IB, for example those in which R'Z and R™, together with the nitrogen to
which they are attached, form a 4-lower alkyl-piperazinyl group, may be
30 prepared directly from the corresponding piperazine analogues, using
standard procedures (e.g. alkylation).



i nctyded within the scope of the invention. The present invention
additionaldy conprises the-conbination of a cGW 30 PDE5S i nbphiug@st 2003
conpound e¥oblergeneral fornmula (1), wherein said conbinat il%’rfﬁi?@oﬂﬁo
adm ni stered by sequential, sinmultaneous or joint WO 01/27112 -47/-

adm ni stration of a conmpound of general fornmula (1) with: 20 August 2003
PCT/ 1 BOO/ 01430 -(a) one or nore naturLaidy. occurring or synthetic

prostagl andins or esters thereof. Suitable prostaglandins for use herein
I ncl ude conmpounds 5 such as al prostadil, prostaglandin E1, prostagl andi n EO,
13, -14 - dihydroprosta glandin El, prostaglandin E2, eprostinol, natural
synthetic and sem -synthetic prostaglandins and derivatives thereof
~including t ' | 6 1S, fctiniv 2P0 and
I ncor por at e err gtl%ﬁa%;@re Bes:medr%?'et, OE’%ZE'B%(%l P '??tePGBl,e% a

19- hydr oxys transfamatirs thadrray be pegormedon cruppunds-ofy forawaebalA

-~19- hydr oxy-_ PEL32, , PGE3a ar bopr o r LN J: . tromet ham ne,
di nopr ost or@]ﬁéﬂ(&'%%@ﬁ*@g%&%@fbeﬁ%ﬁ%@ﬁ% ﬁ1 giﬁgflgéy(?(sét%h'ne, ti aprost
and noxissyl @t e; alRo/catboryl (hay Dechpdrolysed 1@ carbdke uekier acidic eptissic

ant agoni st conpounds al so known as a - adrenoceptors or a-receptors or
a- bl ockers. Suielitionssnpounds for use herein include: the a-adrenergic

recept or s g desridiady i Hciatdtp plier by ol AR S alRYAlhG Wedne8r 14th

June 1998, res ating to a-a ergrcreceptors are
I ncor por at ed henereduetive afkytation) ¢o giveaaikylamine de diadigfiarainoy e

al- adrenoceplors or a2-adrenoceptors and nan-selective adrenpce tors,
suit abl e al(ﬂédr@'HWem%F 9 qeyigted to, Qe GP@HFH%? (Hhﬁﬂ'?%"l‘%ﬁﬁng’ r@@l ate,
trazodoge, al f%hglani,iagquqjgmfon imepi di |, tamsul osin, dapiprazol e,

phenoxybenzam ne, i dazoxan, efaraxan, yohinbine, rauwol fa al kal ai ds,

Recordati 182 disulfcaplamings snay destwdralpss tessutfpnylaninoggnden basitxazosi n,
t erazosin, aba%%tlor%nd

(v) alkynyl may be hydrolysed to acyl in the presence of a catalyst such
as a mercury(ll) salt;

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

£

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

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

30



. prazisin; a2-blockers fromUS 6,037,346 [14th March 2000] di benam ne,

' tolaz#iine, trimazosin and di benam ne; a adrenergic receptor $pagqudess i bed
in US patents: 4,188,390; 4, 026,894; 3,511, 836; 4,315,007; 3, 529, 761,
3,997, 666; WOOHATHR: 4 703, 063; 3,381,000, 4,252, 721 and 30PLTABM/AEH each
. of which is incorporated herein by reference; a2 WO 01/27112 --48 20

- August 2003 PCT/1B00/ 01430 Adrenoceptocs include: clonidine, papaverine,

~ papaverine hydrochl oride, optionally~i4fthe presence of a cariotonic
agent. such as pirxamne; and/or 5 (c) one or nore NO donor (NO agoni st)
conpounds. Suitable NO donor conpounds for use herein include organic

nitrates, sufie adnifvitdsdiof Othet Eﬂv&a‘i‘nﬁbﬁaﬁﬁ? BE ROIRBHCTBH tAER RIUCHOA
i ncluding glyceryl brinitrate (also known as nitroglycerin), isosorbide

5- nononi t r atfBIXtyres Yging eanventionaldeehniowrst aeryt hritol tetranitrate,
erythrityl=tetranitrate, sodiumnitroprusside to (SNP),

3- nor phol i nébsydnoni m ne nol si donine, S-nitroso- N-acetyl penicilliam ne
( SNlAP_) S- ni tit willeN\apprecitdd bydhdse\skilidd in thi-ary that xin the lcoursegbhiareying
anylnitrate,

| i psi dgm ne, |insidonj ne, ,ch]orohydrate, (SIN1) S nitroso -
hySt e e ot PR AHAVE: BrasasseNORORitE) SOEVG, e dHOGHONA) GRuPS of
L- ar gi nene, ;gi ' ' L gt ﬂ%d ~ Rl h& OSYyl at ed
15 maxi syl yt"gbggg?i\%g%%ee g&?ﬁ@fﬁﬁ@%ﬁl an l\t@ebrgg%é q{ggéél bed in
publ i shed PCT application WO 0012075 ; and/or (d) one or nore potassium
channel openers,. . Syi | e _pot.assi um. nel . opener or_use_herein.include
ni cor andi |, %%ﬂ%@lérwpiﬁ'%aﬁ Fso&féﬁ@ﬁr ° WQF%?&???'T@% byﬂWWf"%W%zoxi de,
mi noxidil, @h@ﬁo@ﬁ@%.n,smﬁb}@w&@_@ﬁn%?%ﬂgﬁ Wy dibRE indlidde Zria'uaﬂﬁg/i or (e) .
one or nore dopam nergi c agents. Suitable dopami nergi’c conpounds for use.
herein ilficl & tiandalkwisiylgroups (8. ferthutyldinapthyising, dersbuyidiphenylsiii/ or {f)
one or_mor e ¢ ifidirlyRifh aRABlranydpyARE SRS bRBEIAYERIDS BF aHiifo

include tert-butyloxycarbonyl, S-fluorenyi-methoxycarbonyi  or

benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include

Ci.¢ alkyl or benzyl esters.

15 _
The protection and deprotection of functional groups may take place before

or after any of the reaction steps described hereinbefore.

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

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

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

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

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



her&in include ninodepi ne, pinacidil, cyclandetate, isoxsuprine, :

chl or'oprungzi ne, halo peridol, Rec 15/2739, trazodone, pent OébWbuétﬁé’OS 30
and/ or twoof.,QnﬂJgust 2003 WO 01/ 27112 - - 49- (g) one or O(fl‘ffﬂ 1848xane
A2 agoni sts; and/orf (h) one or nore CNS active agents; and/

PCT/IBOO/01430 . S (i) one or nore ergot al kol oids; Suitable ergot

al kal oi ds are described in US patent_ s037, 346 i ssued on 14th March 2000
and include acetergamne, brazergoliné, bronerguride, cianergoline,

del orgotrile, disulergine, er gonow ne mal eate er gotam ne tartrate,
etisulergine, lergotrile, |yser nesule met er gol i ne,

met er got aniraute Giec subsiitueats mayr |adsbd for 8p r@%@mbm%fpgnaﬁt%

“atria] nai PRTETEd ypore BfrendRighERERAY R ndth FonfiBfel Refhiioff °0 0} o

i nhibitors conjunetion ith & pddigalar iréaction) aﬂWsnwuﬂdie;(ér)d inter alia omfaactommounds

--which inhibit, an tensj n-converti enz such as enapri |, conbi ned
i nhi bitors SHPhaﬂg tg?eﬂ@?qﬁecgpﬁ’ e ﬂ@‘@ﬁ?éﬂ%m% H@ﬁ?maf'{j ?dase such
as omapgtr 'sha&tra@cihera@ih ﬁt@f’ﬁ%&lé@&shﬁdrtﬁé gl Sts such
as |l osartan one or e substrates for synth se such as _

L- ar gi ni ne strategyoif any)) todvee adoptant ecmum the tperoichemistry dnvohead willas
oo P e ot 8 i O e SB35 58 S mRE] . f8°cor o
chol_est er onekdvand igpa ISTProtetURg groups Bidi e amiplbyd,2&ms the Séquaribeor |
for accomplishing the synthesis.
(10
Phamaceutically acceptable acid addition salts of the compounds of
formulae |, 1A and 1B which contain a basic centre may be prepared in a
conventional manner. For example, a solution of the free base may be
treated with the appropriate acid, either neat or in a suitable solvent, and
i5 the resulting salt may then be isolated either by fiitration of by evaporation
under vacuum of the reaction solvent. Pharmaceutically acceptable base
~addition salts can be obtained in an analogous manner by treating a
solution of a compound of formula |, 1A or IB with the appropriate base.
Both types of salt may be formed or interconverted using ion-exchange
20 resin techniques.

The present invention also includes all suitable isotopic variations of

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

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

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

the formula (I) and pharmaceutically acceptable salts thereof include

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



WO 01/ 27112 20 August 2003 PCT/1S00/01430 -- 50 (r) one or nore .
antifkatel et and antithronbotic agents, e.g. tPA UuPA  warf apiaigudtbsgadi n
and ot her fhronbin inhibitors, heparin, - thronboplastin acti va?i ng factor
i nhi bi t or sSYANEE12 5 (s) one or- nore insulin sensitising ag‘%qﬁ@og’ﬂg‘ﬁ“as
rezulin and hypogl ycaem ¢ agents such as glipizide; and/or (t) L-DOPA or
car bi dopa; and/or 10 (u) one or nore acetyicholinesterase inhibitors such
as donezipil; and/or (v) one or nore-—s#eroidal or non-steroidal
anti-inflamatory agents. 15 WD 01/27112 --51- Medical Use 20 August 2003
PCT/ 1 BOO 01430 The conpounds of the invention are useful because they

possess pha’m&&'%@,}‘i@ép&ﬁ%&t&ehﬁirﬁi&btﬁﬁi@waﬂam ef the emmpoliads ohc! udi ng
5 humans. They are therefore i'ndi cated as pharmaceuticals, .as well as for

use as ani mihe fydiula B rand pharmacewdically aceepighlesalts thereak: forexarmples + he

i nventionthere is provj 3 14 ' as

phar macout 40 wficRd Filighblive SRR S f5 HG: TR Thedargted, 3k

conpounds ofyself ih rutggtémtah&mshaw tissus distdbutiorp stugies. dritiated cice.i ve

inhibitors gf cGW PDEs, such ag cGWP PDE5, for .exgﬁgl e fas (ieim)nﬁt.rat ed in

the test§ deblcransecamancid, kRd aFe isoigpen Al particuiahly preterrad gk fhelps

medi cal _condjtions, iRt drh suBERMi6R Vit Rdtepesuch as

cavppoes, Sre Y prebafPH Sng Wtefatly. R e stbmuts P
such as deuterium, i.e., °H, may afford certain therapeutic advantages
resulting from greater metabolic stability, for example, increased in vivo
half-life or reduced dosage requirements and hence may be preferred in

10 some circumstances. Isotopic variations of the compounds of formula (I)

and pharmaceutically acceptable salts thereof of this invention can
generally be prepared by conventional procedures such as by the
illustrative methods or by the preparations described in the Examples and
Preparations hereafter using appropriate isotopic variations of suitable

15 reagents.

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

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

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

included within the scope of the invention.

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



cGVP, PDEs, such as cGW PDE5, is desirable. By the term"treatnent", we
i ncl ude bqth therapeutic (curative), palliative or 20 prophgbagist2003

t r eat nent wdbusmmaccording to a further aspect of the inventd S
provi ded the wuse of the conpounds of the invention in the@'%ﬁ%?é‘{c]%oree of a

medi canment for the treatnment of a nedical condition in which a cGW 25 PDE
(e.g. cGW-PDES) is indicated. There_jg further provided the use of the
conpounds of the invention in the manufacture of a nedicanment for the
treatment of a nedical condition in which inhibition of a cGW PDE (e.gqg.
cGW PDES5) is desirable. 3o The conpounds of {h I pvention are thus

expect ed t @dministiation of acompound ef-gengsal fogmy aaﬁ] WBNor prophyl actic
~treatnent of mammalian sexual 20 August 2003 WD 01/27112 PCTI|1B00101430
--52- disprders. In particular, the compounds are of value in the treatnent
of manmmelk{an sereabr dnefeimdtialiy eccirring oelsynthetict prestaglandins: iogn ( MVED) ,

.- i npot ence, _f el | dysfunciion (FSD), clitoral dvsfuncti f emal
hypoact | veeS et terah, cultabEnasiAstanais Prase, ap T Indide thBboBrs Fomi e 5
sexual pai gual SasdHIpRIstAdIIRIRoSAYIMNdIP! E3prostagantin CELOME, FSAD) -as  wel |

as sexual dysfunction due to spinal cord injury or selective seragtonin

re- upt ake ditydroprosta( glsmidin i prestagiandin kb spiestinabnnatwral syrthetio. w1l be

useful al so _for. t.reat.. ' b | nt and
celeotive BedepERidiit Blosgeiihg B GelAivER mbRir thiuddig HBLED" °
premat ur e Hak&ritied My 8037 4G isskedi g 1dtho Marth @000pang lircorpoflet)

bl adder outl et obstruction, incontinence, stable, unstable and vari ant

(Pri nznet ahgreimdmndefarepes: BGEonPGR RfAdry FGBer PG| 8n 19-Rydrexy

obstluctiv | nRpAL S c an rt ' c | heart
ol ur S 2P oo SBERy, PRI RIGRY A RAIE RN, PRI o
15 post - peP@BANGEd, acaiboprost! teometimmyinenodinpprosty (romethariins), , )
peri pheral \vascul ar dil,sease, stroke, ni tra‘t e i nduced tol erang.e bronchitis,

| dinoprostone, lipo prost, gemeprost, metenoprost, sulprostune, tiaprost

and moxisylate; and/or

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

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

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

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



al 1 €ggi c asthma, chronic asthma, allergic rhinitis, diseases and conditions
of th& eye such as gl aucoma, optic neuropathy, macul ar degenepbaliypz003

el evated i M ra-occul ar pressure, retinal or arterial occul sion and di seases
20 char act @ 8618y .di sorders of gut notility, e.g. irritablRCTIBRYPLI430
syndrone (IBS). Further nedical conditions for which a potent and
selective cGW PDE5 inhibitor is indicated, and for which treatnment with
conpounds of the present invention rmay8be useful include pre-eclanpsia,
Kawasaki's 25 syndronme, nitrate tolerance, nultiple sclerosis, diabetic
nephropat hy, neuropathy including autonom c and peri pheral neuropathy and

N parti CUloRbaRsbe ir{&ﬁiﬂeﬁybﬂ?dyﬂé‘é?pédm paprivedihe chygdroghistidepar esi s,

peri pheral dia neur opat mer's di sease, acute_respiratory
failure, psaptienally intkierprasencesoba carntonic ageataucisas pingming: #0d/eft cr acker
30 oesophagus, anal fissure, haenorrhoids, hypoxic vasoconstriction as wel]
as the stabilisation of blood pressure during haenodi al ysis. 20 August 2003
WO 01/27112 -53- Particularly preferred conditions include MED and FSD.

PCTI 1 BOO/ 01430 Thus, the invention provides a nmethod of treat|
preventifig 4chediang or an@fﬁwMQidonordNQmageﬁ@ SeMPoLpHS. | rﬁ\'\%@b{%r‘\%s

I ndi cated, | | _ ' | JagzFagp ey I ch
conpri ses a%@?@&@é‘d&%ﬁgnggaﬁ;%gWLngqt{lg:g@gg?ing@gnbun?i_ag?ggoggbnpound
of the i nvendiigpntritritratesnomomjanionnitizte astersuiobludingglysatyl briitrader (alsut i cal
Preparations The conmpgunds of the invention will nornal|y. LGSt ered
oral ly or byNOMR, &5, HTE "ﬂ)-o@ﬁ‘«’{é’gf’f'i"ﬁet hé!"?ﬁ??#r e’p@lsﬂé%!ggt ﬁ'g'zgq' ale;

prepar ati ong,e HebINdefriiGitdafd, | Wiythiif) cftitRifitrateDt sediai Ynitroptussiderr m of - a
non-toxic 15 organic, or inorganic,” acid, or base, addition salt, ina '

phar macaat | (SNB), &:oepphdiinesydeaniminer nnotsidemingg Siikosore N-aeelyb, and
patient to be . iiamine (SNAP) S-nitroso-N-glutathione (SNO-GLU), N-hydroxy - L-
arginine, amyinitrate, linsidomine, linsidomine chlorohydrate, (SIN-1) S-
nitroso - N-cysteine, diazenium diolates,(NONOates), 1,5-pentanedinitrate,
L-arginene, ginseng, zizphi fructus, molsidomine, Re — 2047, nitrosylated
15 maxisylyte derivatives such as NMI-678-11 and NMI-937 as described in
published PCT application WO 0012075 ; and/or

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

channel openers for use herein include nicorandil, cromokalim,

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

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

25  apomorphine; and/or

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

30 and/or



treaged, as well as the route of administration, the conpositions nay be
adnmi nT sterged at_varying doses. 20 The conmpounds of the invenbhapgseyoil so
be conbi neg wisiMmany other drugs useful in the inhibition i5ES
such as cGW- PDE5. The conpounds of the invention, their phar maceu’tlcally
acceptable salts, and pharmaceutically acceptable solvates of either
entity can be 25 admi nistered alone huyjg_.in human therapy will generally be
adm nistered in adm xture with a suitabl e pharnaceutical excipient diluent
or carrier selected with regard to the intended route of adm nistration
and standard pharmaceutical practice. 30 For exanple, the conpounds of the
i nventi on &@) eae of mpredprarmbexang A2 AgonigtaAMYOkdm ni stered oral ly,
+buccally or sublingually in the formof tablets, capsules (including soft
gel capsules), ovules, elixirs, solutions or WO 01/27112 20 August 2003
PCTI | BOO' 0{HBOne ob #norelGNBraxitivasagents;@ndfery cont ai n fl avouring or col ouring
--agents, for imedi ate-, delayed-, controll ed-rel ease such as nodified-,
dual -, sustained-, or pulsatile delivery applications. The conpounds of the
I nventign r(?y alord BEnmsteidrgst alkobids; asuikitla crysnakaloids afs destribdde 5
conpounds of the invention .% al so be adm-.nistered via fast dispersing or

fast dissolivi b dpaiegts6.087 desued aon oit dthalareht 2000 erad pinalede such as
' tallli | o t ' [ .cal cj 3 te,
0 bast o o PCrIfoanie . RRPIinE, O BlomaRlIiE, " qdiGoite, (UBGHAIBY 1ot &

or tapi ocadiudlegine, @igonolitgr anialestec h exgotamtine m tattrateh @tigalzirginee,
croscarnel |l ose sodi um an certain conplex. silicates, and granul ati on

bi nﬁér s sué?Fg&g"epWP?(ﬂ‘ﬁ’éjﬂl’B?F‘Flﬁfgiﬁ%rf@?‘ ergpling.dneiargpiamipe Hicergqling) ose
(HPMC) 10 hw&qlgﬁl'.‘b%‘ﬂ)i%ﬁdidé,%térgﬁ’ﬁae, BHfURRE andfdrat i N and acaci a.

Addi ti onal I'y ubri catl ng 'agent's such "as nmagnesium stearate, stearic
acid, glyceryl )

(k) one or more compounds which modulate the action of atrial natruretic

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

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

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

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



behénate and talc may be included. Solid conpositions of a sinmilar type may
al so #e enployed as fillers in gelatin capsules. Preferred esqugi£esics i n
this regard’incl-ude |actose, 20 starch, a cellulose, nilk sugar or high

mol ecul ar WEPYHRTI3B| yet hyl ene gl ycol s. For aqueous suspensi BEETB§NA1430
elixirs, the conpounds of the invention may be conbined with various
sweetening or flavouring agents, colouring matter or dyes, with

ermul si fyi ng and/ or suspendi ng agents arf¥d-with diluents such as water,

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

Modi fied rel ease and pul satile rel ease dosage forns may contain excipients

such as tho ' o} P]?péié I ShBRPEM .a.t thPA,W th
addi ti onal Zﬁcﬁﬁé géﬁljt grfhrka%nﬁc astarhg'f’egge r at g@ﬁn%ﬁélrgﬁ,g& % hteRs’g 30 bei ng
coat ed on. anHrarin, nhirudiadand other ththymbin inhibitersi hwparie, dheambgplastin

nmodi fi ers “=nclude, but are.not exclusively limted to, hydroxypropyl nethyl
{ v.20 Augi&ctyaing t“é"l'PE'P%?ﬁ‘@ﬂ 200/ 01430 -- 55 cellul ose, nethyl

cel l ul ose, sodi um carboxynet hyl cel | ul ose, ethyl cellul ose, cellulose
acetate, polyethylene oxide, Xanthan gum Carboner, ammonio nethacryl ate
copol ynes, HgHongewdt duowasinsulin |seng aaggnts p%l-!cit f AP ’ﬁé‘;\]',.“ c@nfyl ose

acetate phthal a : X pht hal ate, 5 nmethacrylic
aci d copol yhpoéﬁﬁa%é gﬁé's{s%ﬁe%tf .B“d%gflaf :aieJl rel ease and _ 10 pulsatile
rel ease dosage forns may contain one or a conbination of release rate

nodi fyi ng excipients. . Release rgte nodi fying excipients mnmaybe present
bot h wi t hi n (Phe-RRBFAYRr sarpidopag ang(qrhi n the matrix, and/or on the dosage
formi.e. upon the surface or coating. Fast dispersing or dissolving dosage
formul ati ons (FDDFs) may contain the follow ng ingredients: aspartane, -
acesul f goe [{a) easionmorei acetyichelinesterasedohibitors sweh 88 donezipdi a8¢9¥i done,

di ascorbic acid, ethyl acrylate, .

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

15



et hyL cel lul ose, gel atin, hydroxypropyl nethyl cellul ose, magnesium 15
stearate, yrannitol, methyl nethacrylate, mnt flavouring, pobyathkt s

gl ycol , f y@&eushkd ca, silicon dioxide, sodiumstarch gl ycolﬁrﬁm'ﬁ Em
stearyl fumarate, sorbitol, xylitol. The ternms dispersing or drssolving as
used herein to describe FDDFs are dependent upon the solubility of the.
drug substance used i.e. where the drug substance is insoluble a fast 20
di spersi ng dosage form can be prepared and where the drug substance is

sol ubl e a fast dissolving dosage form can be prepared.. The conpounds of
the inventjon can al so be adm nistered parenterally,,for exanple,

i nt r acavembdedical Uset r avenously, intra-arterially, 2s intraperitoneally,
~intrathemally, intraventricutarly, intraurethrally intrastenally,
intracranially, intramuscularly or subcutaneously,, or they may be

adm ni st ergtheb\comipatfidan df e e inuentior-cares usbfud abecaesenl theydpossessr at i on

--they are best used in the formof a sterile agueous sol ution ich may
contai n ot Rharmasalogicad s activily e'k‘arﬂﬂ'@,afsen&?&ﬁg@ﬁh @W"@t'%cdgg\'ﬁ\gﬁat o make

the sol Wti sl O?hsy\grgh%geg@%f indRES 48 PiarfRiceltioNs, a5 Waiadfor sui tably

buffered (preferably rom3 -to 9) ,r I T necessary. The WO
01/ 27112 2@isbugahinkd) FediCdineB3Y 01430 56 - preparation of suitable
parenteral fornulations under sterile conditions is .readily acconplished
by standard pharnmaceutical techniques well-known to those skilled in the

art. 5 For Alih%l’diﬁﬁdtd)%{ qaﬁﬁélalasPéﬁi rGfStHerinviintion tharenisopirovided , thehe dai |y
dosage | evel of the conpounds of the invention or salts or sol vates thereof

wi | 1 -usual lopmpoundsnofi the insngondof iuseseshpharpacesticalie ARM 4SS A%us, f or
oxarll Sy | ShyRbEaRpi@MaHbes, Of L compounds of Lhe 10 Lnventon o unc
for admnistration singly or two or nore at a tinme, as appropriate. The
physi el an iqu paa%cﬁgre, néorw;.)énlmgse to? rtme r}relvetnm%naﬁé\lljea e%?lsf%%%d to be potent
 and selective inhibitors of cGMP PDEs, such as cGMP PDES5, 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 “reatment”, we include both therapeutic (curative), palliative or
20 prophylactic treatment.

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

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

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



whi¢h will be nost suitable for any individual patient and it will vary

wi t [ sthe age, weight and response of the particular patient zo‘mgus‘?g@jée
dosages is: Ware exenplary of the average case. There can, of coursSe

i ndi vi dual WO e62iatzes where hi gher or | ower dosage ranges arscTEBIpoesdoand
such are wthin the scope of this invention. The skilled person will also
appreciate that, in the treatnent of cgtai n conditions (including MED and
FSD), conpounds of the invention may Be’43aken as a single dose on an "as
20 required" basis (i.e. as needed or desired). Exanple Tabl et Formnulation
25 In general a tablet forrrul ation could typically contain betwen about

0.01 ny and Hisonderst a | paiicukar, dhe wompuurids alkecofovalaein the \trnitivont ofr  a
range from 50ng to 1000ng An
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are conveni efe-Hptake inhikiten (SSRIhdnduced sexual dysfunction but, ycleaﬂy, will be
useful also for treating other medical conditions for which a potent and
selective ¢cGMP PDES inhibitor is indicated. Such conditions include
10 premature labour, dysmenorrhoea, benign prostatic hyperplasia (BPH),
bladder outlet obstruction, incontinence, stable, unstable and variant
'(Prinzmetal) angina, hypertension, pulmonary hyperiension, chronic
obstructive pulmonary disease, coronary artery disease, congestive heart
failure, atherosclerosis, conditions of reduced blood vessel patency, e.g.
15 post-percutaneous transluminal coronary angioplasty (post-PTCA),
peripheral vascular disease, stroke, nitrate induced tolerance, bronchitis,
allergic asthma, chronic aéthma, allergic rhinitis, diseases and conditions
of the eye such as gléucoma, optic neuropathy, macular degeneration,
elevated intra-occular pressure, retinal or arterial occulsion and diseases
20 characterised by disorders of gut motility, e.g. irritable bowel syndrome
(IBS).
Further medical conditions for which a potent and selective cGMP
PDES inhibitor is indicated, and for which treatment with compounds of the
present invention may be useful include pre-eclampsia, Kawasaki's
25 syndrome, nitrate tolerance, multiple sclerosis, diabetic nephropathy,
neuropathy including autonomic and peripheral neuropathy and in
particular diabetic neuropathy and symptoms thereof e.g. gastroparesis,
peripheral diabetic neuropathy, Alzheimer's disease, acute respiratory
failure, psoriasis, skin necrosis, cancer, metastasis, baldness, nutcracker
30 oesophagus, anal fissure, haemorrhoids, hypoxic vasoconstriction as well
as the stabilisation of blood pressure during haemodialysis.



dry*gowder inhaler or an aerosol spray presentation froma pressurised 15
cont ai ner,y punp, spray or nebuliser with the use of a sui tablnggétgpgdd\o,ant,

e. g. di chiyas efhfikaior omet hane, trichl orofl uoronet hane,
di chl orotetrafl uoroethane, a hydrofluoroal kane such as 1, 1,Pf,T5[P00ml430

tetrafl uoroet hane (HFA 134A [trade mark] or 1,1,1,2,3,3, 3-
hept af | uor opr opane (HFA 227EA [trade.ggck] ), carbon di oxi de or other 20
suitable gas. In the case of a pressurised aerosol, the dosage unit may be
determ ned by providing a valve to deliver a netered anount. The
pressurised container, punp, spray or nebuliser may contain a solution or
suspensi on_of the active conpound,  e.qg. | L. xture of ethanol and the
~propel | ant Pagicufarly piefersed conglitions mg%m%ﬁgﬁa%ﬂcont ain a lubricant, 25
e.g. sorbitan trioleate. Capsules and cartridges (made, for exanple, from

gelatin) for use in an inhaler or insufflator may be formulated to contain
--a  powder Thus,cthedinveniiarprovides aanethodnofi seatinglonpmyentings mediea!l base

o of er sl yooRR for whici s cOMEHORR nflbioh s, B, AR BB B S o 1
to 50 ny of, mankiRAR GHAHdRG A Puithar Helrg)? vhich (cotigrisds adfwniB@tingBa0/ 01430

the invention for delivery to the patient. The overall daily dose with an
aer osol wi therapeuticallyceffectiye amauninefL a; sompowgdnaf dhe nipyertondai & st er ed
;yin a sin i n divided doses throughout the day. 5
The conpouﬁﬁ"%ﬁ?h’gé?%gg%ﬁtgﬁa%g%so be fornulated for delivery via an
atom ser. Fornul ations for atom ser devices may contain the follow ng

i ngredi ents as solubilisers, emulsifiers or suspending agents: - water,

et hanotd gPhaemgceulicabPreparalion®| | ow nol ecul ar wei ght pol yet hyl ene

gl ycols, sodiumchloride, fluorocarbons, polyethylene glycol 1o ethers,

sorbitan trioleate, oleic acid. Alternatively, the conpounds of the
i nvent i on Thesmimpoundssof that iavention will normally be administered orally or by

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

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

The compounds of the invention, their pharmaceutically acceptable

salts, and pharmaceutically acceptable solvates of either entity can be

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

admixture w%th a suitable pharmaceutical excipient diluent or carrier

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

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



t heeof can be administered in the formof a suppository or pessary, or
they ¥y be applied topically in the formof a gel, hydrogel 2012049 Po03
solution, %s cream ointnment or dusting powder. The conpounds of the

i nventi on ¥PY&IH2s or sol vates thereof may al so be dernal | PCAGRIMIM3G, ed.
The conpounds of the invention or salts or solvates thereof may al so be
transdernmal |y adm ni stered, for exanple,,K by the use of a skin patch. They
may al so be adm nistered by the ocul a'r',54p‘ul nonary or rectal routes. 20 For
opht hal m ¢ use, the conmpounds can be fornulated as m croni sed suspensi ons
in isotonic, pH adjusted, sterile saline, or, preferably, as solutions in

i sotonic, pluagbnibrs, vliehi hiays Pontdin aavowire | or icolowringi agarits foi th a
preservative such as a benzyl al'’koni umchloride. 2s Ater ncﬁéeiédel >ﬁ/‘ t Eey may
be fornul at énmediata-oi delaved-, s contraliegrseleasat SHCNEAS apit b oRUB6pi cal | y

to th Kizk t | A t f

can be tor nraRlFEs s Bifelly SiBveRy SRpleior:, TPhe St e

fsulslpended oﬁr;vijrﬁiefil ma? allsp B@&adtn‘?ﬁmiém,d dia hﬂnqc?vemwhliﬂjaetim. mokhe of t he
ollowing: mneral oil, liquid petro u i.te petraq . DI ene

gl ycol , gol ﬁ@ﬂmﬂgﬁéﬂe‘hﬁdﬂyﬁﬁyﬁ? 5 %@%‘Q‘?ﬁﬁ&-‘{'a%&%sﬁﬁ%ﬁﬁ 2003

PCT/ | BOO Olﬁﬁaé;‘w“?ﬂ%b?%ﬁ‘m wax and water. Alternatively, they can

be fornulate S a sul on or cream suspended or dissolved in,
for ,exanple, a mxture of one or nore of the follow ng: mneral oil,

sorbitan nonostear at ol yet hyl en | &, 01y | sorbate
60, cetyl 5 est e%‘iﬁagah@g eﬁéyl %p%ﬁog@ﬁég&l&ﬁ y#%dg%é;%ragﬁﬁtzéj@%l cohol
and water. EhRulesEPMateseOfsodifimi Biteité, ealcily sarbonate,usithsion caloilimat i on
with a cyclodextrin. Cyclodextrins are known to forminclusion aP‘_gﬂnon- \

i ncl usi 4@ c ohpsphate, gixaineang starch (preferabiy GRIN; BRIAP o BPIAFASISHext rin
s compl ex pniird sl AAhdtilid dedrorfYpealat] st Relictecsiiinind | ¢
certain complex silicates, and granulation binders such as
polyvinylpyrrolidone,  hydroxypropylmethyl cellulose (HPMC),
hydroxypropyicellulose (HPC), sucrose, gelatin and acacia. Additionally,
15 lubricating agents such as magnesium stearate, stearic acid, glyceryl

behenate and talc may be included.

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

25 combinations thereof.

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

30 being coated on and/or included in the body of the device. Release rate
modifiers include, but are not exclusively limited to, hydroxypropylmethyl
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a further angss peésdritcbcthweititin dne tdosagei forpr e within the smaliby
formul ation including a cqonpound of t R\ " In adm xture with a
phar paceut iQDaWQﬁaQ%efPHF‘i'«;%PPPQt %f’gﬁsﬁﬁl%%&é}'ﬁé}ant, di l uent or carrier.

In a _-_OlilIa

N

i5

- 20

30

Fast dispersing or dissolving dosage formulations (FDDFs) may
contain the following ingredients: aspartame, acesulfame potassium, citric
acid, croscarmellose sodium, crospovidone, diascorbic acid, ethyl acrylate,
ethyl cellulose, gelatin, hydroxypropylmethy! cellulose, magnesium
stearate, mannitol, methyl methacrylate, mint flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodium starch glycolate, sodium
stearyl fumarate, sorbito}, xylitol. The terms dispersing or dissolving as

used herein to describe FDDFs are dependent upon the solubility of the,

drug substance used i.e. where the drug substance is insoluble a fast
dispersing dosage form can be prepared and where the drug substance is
soluble a fast dissolving dosage form can be prepared..

The compounds of the invention can ailso be administered
parenterally, for example, intracavernosally, intravenously, intra-arterially,
intraperitoneélly, intrathecally, intraventricularly, intraurethrally
intrasternally, intracranially, intramuscularly or subcutaneously, or they
may be administered by infusion techniques. For such parenteral
administration they are best used in the form of a sterile aqueous solution
which may contain other substances, for example, enough salts or glucose
to make the solution isotonic with blood. The aqueous solutions should be
suitably butfered (preferably to a pH of from 3 fo 9), if necessary. The

or a particular animal”. Thus, according to

i cal

ion to the fact that conpounds of the invention inhibit cyclic rv
guanosi ne 3',5' -nonophosphat e phosphodi esterases (cGW PDEs) and-.in



partiicul ar, are potent and selective inhibitors of cGW PDE5, conpounds of
the fqvention may al so have the advantage that they nay be mBp8,qust 2003

ef fi caci ous#than, be |ess toxic than, have a broader range of acliivity
than, be WS 81/21%2nt t han, produce fewer side effects than,rdEmBMOBI3RaS | Y
I s absorbed than, or they may have other useful pharmacol ogical properties
over, conpounds known in the prior art. The biological activities of the
conpounds of the present invention weresgdeterm ned by the foll ow ng test
met hods. 20 Phosphodi esterase (PDE) inhibitory activity The conpounds of
the present invention are potent and selective cGW PDE5 inhibitors. In

vitro PDE inhibitaqr tiyities against cyelic g e - .

5 5 monoprienataton Salatindarghfarar tasttatidns 4RNSS SHTIE Sonditensds (v
phosphodi es%hﬁﬂf%c&@ﬁib!i@ﬁé&'ﬂé) SRMdard PRARMBESEIGal Rbchiigues wéll-klowal ues
(the concentration of conmpound required for 50% inhibition of enzyne
activity). =30 thoee skiljedirtheal. enzynes were isolated froma variety of
sources, including human corpus cavenosum hurman and rabbit platelets,
human WO 01/27112 --61 20 August 2003 PCTI | BB00/ 01430 cardiac ventricle,

human skal et al mE@ eralzhdoparenterat adninistratiom to diunyarn patients, tbe ldailyof W J.
SOV speci f Idosage eV g oL o e reticRocsils e ey, |
oacerers: STl SEIRR R SRR ki br o nege 0 5 1 YD
cavenmosum the cal ci um cal nodulin (Ca/ CAM - dependent PDE (PDEl.) from
miscl e; and ¢ he. pHoVS: F SHAFPBORAPRREST PSHIES.ST e jcaelityTBR hee! < 2
10  invention or salts or solvates thereof may contain from 5mg to 250 mg of
active compound for administration singly or two or more at a time, as
appropriate. The physician in any event will determine the actual dosage
which will be most suitable for any individual patient and it will vary with the
age, weight and response of the particular patient. The above dosages
15 are exemplary of the average case. There can, of course, be individual
instances whefe higher or lower dosage ranges are merited and such are
within the scope of this invention. The skilled person will also appreciate
that, in the treatment of certain conditions (including MED and FSD),
compounds of the invention may be taken as a single dose on an “as
20 required” basis (i.e. as needed or desired).

Example Tablet Formulation

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

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



to Phosphodi esterases 7-11 were generated fromfull |ength human

reconbi nanf clones transfected into SF9 cells. Assays were pepfgheshai t her
using a hial hon of the "batch” nethod of WJ. Thonps .

(Bi ochem@?g%,ﬁtl%& 5228) or using a 15 scintillation pr o%‘?ﬂe@@%‘ggy for
the direct detection of AMP/ GW using a nodification of the protocol

descri bed by Anersham plc under produc code TRKQ709017100. In sumary,
the effect of PDE inhibitors was invVestigated by assaying a fixed anount
of enzyme in the presence of varying inhibitor concentrations and | ow
substrate, (cGwW or cAMP in a 20 3:1 ratio unlabelled to [3H] -l abeled at a
conc. -1/3 uéggosuch that 1CSa K}. The final ag$4@5vol ume was nade up to
1001 with ssw buffer [20 MM Tris-HCl pH 7:4 ? nmM Mg 2, 1 ng/ nm bovi ne
“serum al burA{C Reactions were initiated with2bR#Pme, incubated for 30-60
mn at 30G¢tRsehiRelltde’Sodiukpt rate turnover ang‘opgrm' nated with 50 |
--yttriumsilicate SPA beads 25 (containing 3 nM of the respective unl abelled
cyclic nuclMagneriumcbtea®e 9 and 11). Pl ates W8P0 re-seal ed 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)
Radi oact i vi*tThis ubkhtityds ypicaiivadjinsdtia dbcefidncetwitPl ¢tivityhi bi ted control
(100%, plotted against 30 inhibitor concentration and inhibitor |C50

val ues obtained using the "Fit Curve' Mcrosoft Excel extension. Results

fromthese ! Sabidie iy s&g{@qr < -

PCT/T B0OO/ OE{%@ anrrpo\lljélécﬁs]e%f h{éﬁg?%r esentﬁ!t{i nven ﬁ??}rgéré%g%%t?fgﬁtexgﬁ'dﬂ%’el ective
i nhi pbi t or s dirfect cavipragsion for@ WBESr dey granulatibre prgoessdsTid tablet pomsent

i nv _,ti8n, sucg as hcgsﬁhOf Exar%I es s 20, 22, 24, 32, 34, 44a, 44b,
a4ac, 630 ¢N2RE CRREWIth ApPropRalR PVEIOMSmounds of Exanpl es 5, 16, 17,
21, 26, 29, 47, 48, 49, 50, 50a, 51, 51 a, 59, 68, 70, 71, 73, 74, 75, 77,

79, 80, 84, 86, 87, 89, 91, 92, 113, . .
The compounds of the invention can also be administered

intranasally or by inhalation and are conveniently delivered in the form of a
dry powder inhaler or an aerosol spray presentation from a pressurised
15 container, pump, spray or nebuliser with the use of a suitable propellant,
e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2-
tetrafluoroethane (HFA 134A [trade mark] or 1,1,1,2,3,3,3-
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

T

pressurised confainer, pump, spray or nebuliser may contain a solution or
suspension of the active compound, e.g. using a mixture of ethano! and
the propellant as the solvent, which may additionally contain a lubricant,

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

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



114y, 116, 118 - 128, 130 - 136, 138, 140, 143 have | Cw values of less than .
abouf:&lOnMﬂf or the PDE5 enzyne. A further preferred group of 2égu&gpmnds
havi ng | CS¥al ues of |ess than about 1OnMfor the PDE5 enzyne, are those
of Exanpl eWwaigi2®e® 51, 51 a, 59, 113, 114, 116, 118, 119, FanBod/AfM3e 129,
131 - 136, 138, 140, 143. An additional group of conpounds, such as those
of Exanpl es 48, 50, 51, 5l1a, 59, 63, 65, 70, 71, 72, 73, 76, 77, 78, 79,
80; 81, 82, 83, 89, 91, 92, 94, 113, -4%8--116, 15 122 - 127, 129, 131, 132,
133, 134, 138, 140 have | CSO val ues of |ess than about 5nM for the PDE5
enzyne. Especially preferred herein are conpounds which have an 1050 val ue

o oress Tk #ilion Gor f&éii@cﬁﬂrgﬁi‘ §& Palieh€s Ttie" 80erlfOgaiP OB fvith e PDES

e
20 enzyne in conbl nati on wt reate 10 fold selectivity for the PDE5
enzyne ver saerdsobwitl s irethey rangerofriroimoh &0 58angwhigh reayrbe admiBisiesssed in

enhance sodASHIAS Bpseei Bbes Hetiae i pfdRiEAEEs Brobdfiod MBS 7 i ¢

corpus cavenosumtissue strips, as described by S.A Ballard et al. (Brit.
J. Pharmacol ., 1996, 118 (suppl.) abstract 153P). 30 Ip vi \{o ctivi WO
01/271125- 63 28heugamporods obdhe ianendions mMay ysenhe &WB‘%‘S eded in

anaest heti sed,. . . ne | m’ t i "ﬁgng ' ation,
to enhance ﬁﬁgﬁ%ﬁ&égpgﬁbﬁ@%ﬂ rﬁ‘{}ﬁiel‘nacorporra&ggﬁéeégtegee}h%%é t pdemt?rsﬁi nduced
by i nt r acavgigftialingigedientsods sehdbilisers, emalsifiers ot suspendipgaagantsod based
on that described by Trigo- 5 Rocha at al. gQNeL‘roProl. elng groq'yn ht
1994, 1 3, 7water, ethanol, " glycerol, propylene * glycol, fow molecular ~ weig
polyethylene glycols, sodium chloride, fluorocarbons, polyethylene glycol
10 ethers, sorbitan trioleate, oleic acid.

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

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

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

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

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

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



Saf"“-‘@y Profile Conmpounds of the invention nmay be tested at varying i.v and
p.o0. doseg in .animals such as nouse and dog, observing for apw,tnk symrd

effects. Wommee and Preparations The synthesis of the COF‘E?HﬁGJﬁMgﬁ t he
i nvention and of the internediates for use therein are illustrate 0by t he

foll owi ng Exanpl es and Preparations. 15 1H nucl ear nmagnetic resonance (NWR)
spectra were recorded using either _asyarian Unity 300 or a Varian |nova
400 spectronmeter and were in all cases consistent with the proposed
structures. Characteristic chemcal shifts (8) are given in

parts-per-million downfjeld fromtetyanethylsjlane .20 using conventi onal
abbr evi at i 6P8PPURdy KMYisHYINg,, WX rﬁ{}({)fwﬁ‘)t@&ks:miﬁ.r&?‘t'ggly' s'hﬁgl &80 B® doubl et ;

St ot p|_etfqrﬁlw[aqa|a:_ré§h; siltatlé 1btlidh @ :cr@am, '3usPendé@ Tr GiBSEIVER in,Tor) vere

recorded.using a Fisons Instrunents Trio mass spectroneter in the
t her nos pr agxaroples at mixture ©f qriespy raereuefi the following:nmingral pilysebitan | n

ode. e’ bpoRBALAl. o REREEMETR givelh ko RafaiipoRaySoRin . BHICT "
phase ghres@tP@arPosteadyi dcstidl] 2-acitdodeeandl, bebayhattohdCaridbwatdrenper at ur e

i ncludes 20 to 25C. WD 01/27112 20 August 2003 PCT/1B00/ 01430 --64-
Synthesis of Internediates Preparation 1 2-isoButoxynicotinic acid s

(100 M) " “Cou e, gyl be 52 ifdAich rhay it pETIREY ), npialbh s
Chl or oni cowithia cpclodekttin. gCyblodidktrins! arenksown dedoemdntlusiaroandinom-r ef | uxed
N inclusion complexes with drug molecules. Formation of a drug-cyclodexirin
( 10 complex may modify the solubility, dissolution rate, bioavailability and/or
stability property of a drug molecule. Drug-cyclodextrin complexes are’
generally useful for most dosage forms and administration routes. As an
alternative to direct complexation with the drug the cyclodextrin may be
used as an auxiliary additive, e.g. as a carrier, diluent or solubiliser.
15  Alpha-, beta- and gamma-cyclodextrins are most commonly used and
suitable examples are described in WO-A-91/11172, WO-A-94/02518 and

WO-A-98/55148.

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

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

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

In circumstances where the recipient suffers from a swallowing disorder or

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

be administered parenterally, sublingually or buccally.

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

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

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



fortl h. Athick mxture resulted and a further 100 niL isobutanol was
added#and the m xture refluxed for 3 h. The m xture was cool ed agnedt béhs
quenched wit h 2N hydrochl oric acid. The product was extracted into ethyl
acet at e an®Q d2WtHhani cs washed with dilute hydrochl ori c aciRCT/EBA®I430dr i ed
(MgS™) and concentrated to give a brown solid. Purification by flash

col umh chromat ography (ethyl acetate as eluant) gave 10.5 g of product as
a yellow solid. 15 'H NWVR (300 MHz, GP603y: 8 = 1.05 (d, 6H), 2.20 (m 1
H, 4.40 (d, 2H), 7.10 (dd, 1 H, 8.30 (dd, 1 H), 8.45 (dd, 1 H. LRV
(TSP)196.2 (MHK). Preparation 2 20 2-n-Butoxynicotinic acid The title

o D0 - aaetegfEE e agnt rEiieat uhy, G HCAgMmiratan e . 7. 00

(dd, 1 H), fhoz%appropiriaty fosa partiaijariangmal25 Preparation 3
2-1i soBut ox¥-5-io0odo nicotinic acid N-Iodosucci nam de (18.22 g, 0.08 nol),
trifluoroacetic acid (100 nL) and trifluoroacetic anhydride (25 nL) were

added to 2- TRQEUREXNMiNYt A furitdriaspdd. SiSthe irfvefifidn rthide isTpeovided a e was
refluxed for 2.5 h, cooled and the 30 sol vents evapor _t@g. . The residue was

extractefl fpbamaceutioat tformulation indluding angompousdyghibe IENIgN, N 1 vat er

(tw ce) and_RQri. tW.ce), ' : u ; t,
PCTI | BOOY oﬁgﬁ{"?‘-ﬁ%-%ﬁ@%&{g’ e@%ﬁ%‘@'ﬁ# a?%tgg'ﬂ%ﬁ!? -grEeb%ﬂtraeEZe}ﬁéu‘&a/a% |
r edi ssol veddilegttdndarrieset at e washed with sodi um thi osul fate sol ution

(twice), water (twice), °~ brine (twice), redried (MJSO4) and concentrat ed
to give the desired product as a yellowsolid. 5 '"H NWR (300 WVHz, CDCla):

8 = 1.05 (din &dditicn 48 B fictthat*cOfpolinddrbf th8: fiehfion linkibit &yélc (s, 1 -
H) 1 10 guanosine 3',5-monophosphate phosphodiesterases (¢cGMP PDEs) and in -
particular, are potent and selective inhibitors of cGMP PDES, compounds
of the invention may also have the advantage that they may be more
efficacious than, be less toxic than, have a broader range of activity than,
be more potent than, produce fewer side effects than, be more easily
15 absorbed than, or they may have other useful pharmacological properties

over, compounds known in the prior art.

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

20
Phosphodiesterase (PDE) inhibitory activity

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

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

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



(TSP): 322.3 (MH). ( Preparation 4 to 2-n-Butoxv:-5-iodonicotinic
aC| d The tjtle conpound was prepared by the nethod of Prepar %lAg@usgzodg NVR

(300 MHz, web6ikBhiz 8 = 1.00 (t, 3H), 1.50 (m 2H), 1.85 (m of %Lz)(t,
5H), 8.50 (s, 1 H), 8.70 (s, 1 H, 10.50 (br s, 1 H). LRVS e

(MH). 15 Preparation 5 Ethyl 2-nmethyl-3-n-p ropyl-pvrazol e-5-carboxylate A
solution of diethyl oxalate (27.2 nL._& 2 nol) in 2-pentanone (21.2 ni,
0.2 nmol) was added dropwi se to a solution of sodium(4.83 g, 20 0.21 nol)
in ethanol (200 ni), and the reaction stirred at 60C for 5 h, then cool ed

i n.an i ce-bat Thes i on s netral sed in etic 11.5 ni,
0.2 ol ) arfARgERCIR, BudEn muﬁseaad%%%rwemeéaae@ B s
.+ The mi xtur Etgwarﬁeﬁ{ddréiew Jo?hén@ébh%ﬁd Rﬂe* Iérﬁ i (BfeBHYML Ulr9?1af16

concentrated under reduced pressure eS| ue wasi, partitioned

bet ween disc3l r ortpt namsu(am(theu;GMﬂ-smclﬁc POEOQPBES,) and thee c6iMBes

o the. cdnBEREA BRYIR PR, TPORS, IS’ optliby eH SRR FReis o

under r gducebepicsifn issud) e hagle plafaloiec tor Wasbbitu rplatetsts P ytheo lcGmP-
chr omat ography on 5| | i ca el, using ethyl 30 acetate: hexane (25:75) as .
el uant to gstiaulated, aﬁﬂ) ained. fro: BYmAR. COTPYSHGRVATROSUME . 1 g)

PCT/ 18001 bt*héoﬁﬁﬁﬁwr%%%%w%ﬂ&é@%Bﬂ% (POETY Bt ()05
1.70 (m 2Hardiag. éentticle; 2he, cAMP-sPecifiG HHDE4(RIDE4) jroﬁhi)hurﬁaﬁOsKeietal H)
muscle; and the photoreceptor PDE (PDE6) from bovine refina.
(—- 10 Phosphodiesterases 7-11 were generated from full length human
recombinant clones transfected into SFQ cells. o

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

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

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

code TRKQ7090/7100. In summary, the effect of PDE inhibitors was
investigated by assaying a fixed amount of enzyme in the presence of
varying inhibitor concentrations and low substrate, (cGMP or cAMP in a

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

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

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

beads were aflowed to settle for 30 min in the dark and then counted on a
TopCount plate reader (Packard, Meriden, CT) Radioactivity units were
converted to % activity of an uninhibited control (100%), plotted against

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



- Preparation 6 5 2-Meth -3-n- ro |- razole-5-carbo lic acid A mixture of the

' t|tleﬂsorrpound of Preparation 5 (21.5 g, 0.11 nol) in aquemé? ﬁg&#

" hydroxide soluti-on (50 nL, 6 N, 0.3 nol) was heated under f\ or 3 h.
The cool ed W@ 2Md2 was diluted with water (50 m -) and aci dPETERDO(HI436g

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

filtered and dried to give the title conpound ,(17.3 g, 94% as a pale

yellow solid. A portion.(1 g) of this-&6d-+d, was recrystalllsed from

wat er/ ethanol. MP. 120-122C 'H NWVR (300 MHz, d6-DVSO): 8 0.95 (t, 3H),

1.59 (m 2H), 2.60 (t, 2H), 15 3.78 (s, 3H), 6.48 (s, 1 H, 12.45 (s, 1

H . Prepara, oﬂnag ’ﬁ?tltg:eénréfgh anreﬁHQré ) rp]o‘teﬁlaé{';i!i ese'l_?e&ﬁrbﬁﬂhibﬂo?é?bﬂ _y A

Fum ng sulfurl acl was a W se to ice-cooled fumng 20
nitric aci dcGMP-8petiicPDESt naintaining the internal tenperature < 30C
The m xturg was then warmed to 40C and the solid pyrazole carboxylic acid
of Preparation 6 (16.33 g, 97 mmol) added slowy naintaining the

L enper at ur e proféi¥ed ddifipGl e%é'b?tw@ﬁréééni R@nBbnS8GeH @k thdsé of Exatmfles hen

poured into ice and st orously. The aqueous was extracted with 25

di chl or ofret HaR8, @2, 241 @2, 184, , 4419{ 4, (4@56@ 64 65; 6 B, rand §5tandythe
Cecrystal |1 CREROHBHE R FXABBIGREL 0, 1 AR B i ForcdB et 308 515 o5 (.,
3H), 1.60 (Bna2bd, 68, Y0, {1 72;4)74 ﬂs%r(m 8114)84186787( 89, 91Hp2, 303,
Preparation 8 WO 01/ 27112 7 - 20 August
114, 116, 118 - 128, 130 — 136, 138, 140 143 have ICso values of less
than about 10nM for the PDES enzyme. A further preferred group of
10 compounds having ICs values of less than about 10nM for the PDES
enzyme, are those of Examples 48, 50, 51, 51a, 59, 113, 114, 116, 118,
119, 121, 122 - 129, 131 - 136, 138, 140, 143. An additional group of
compounds, such as those of Examples 48, 50, 51, 51a, 59, 63, 65, 70,
71, 72, 73, 76, 77, 78, 79, 80, 81, 82, 83, 89, 91, 92, 94, 113, 114, 116,
15 122 -127, 129, 131, 132, 133, 134, 138, 140 have |Csp values of less than
about 5nM for the PDES enzyme.

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

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

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

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

30
In vivo activity




PCT%_%BOO/ 01430 2- Met hyl -4-nitro-3-n-oropyl -pyrazol e-5-carboxam de A

m xture ofgthe title conpound of Preparation 7 (18.6 g, 87.3 amRllst béb

t hi onyl cRbooisglaid 75 nL), was heated under "reflux for 2 h.p(ﬁmog@gb@g
reaction m xture was concentrated under reduced pressure and the 5 residue
poured into an ice/ammoni um hydroxi de m xture. This was extracted with.

di chl oronet hane (4 x 100 m -) and thg gpnbi ned organic extracts dried
(MgS™) and evaporated under reduced pressure. The crude product was
purified by colum chromatography on silica gel, using dichloronethane:

net hanol : 0, 88 anmoni 95:5:1 I t ot f t [ | . d
(.80 379 as GowepHds Weideolasns il naeanefisty' 86gs 0B Hpteri®™ )0
- 2H), 3. H) 97 i i . siive in

I(DT epalr_l) at i~,9ntﬂgr %&pﬂéyﬁiarfltoe? é’%r%@ﬁwéig&trllorgr%%?ﬁa p&%glzréo 585- ca?iggi_am't%e A
m xt ure of: d¢dnporal theemospooin thefpenis: fndusedoby dniracavergosaloinieqhion) P and

Cpirite (1T oMU, i el PEPRd el M ibe, B TS

m XL UT € 3020 4REA INb@GuUNSINRA LTGdgRd 1994553V RA)l 0 approxi matel y hal f its

vol une, 20 basitTed to pH 9 using aqueous 2 N sodi um hydroxi de sol ution,
and extracted with dichloronethane (3 x 300 nL). The conbi ned organic

extracts vve%%eﬁn,ﬁa@éNQSM) and evapor ated under reduced pressure and the
crude produ ec allised fromethyl acetate/nethanol to afford the

title conpauspbdnds$ of theidentidh maybé Tested 4t varying/Rv (@wbp.oHEoses iOVED) : 8
= 0.90 (t, 3H), 1.47 (m 2H), 2.50 (t, 2H 3,68 (s (s, 2H), 6.92
(s. 1+, Tanknalsssuch fg mauseiand ogrohssving Tor dny intoildrd dhideis

3- Etthvl io - (2- met hoxyet hyl ) - 4- ni tro- pyrazol e- 5- ccar boxani de and WO 01/27112

Examples and Preparations

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

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

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

cases consistent with the proposed structures. Characteristic chemical

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

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

negative ionisation mode.

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

30
Room temperature includes 20 to 25°C.



- 68; 20 August 2003 PCT/|1BOQ 01430 Preparation 10b

3- Et . - 2- (2- net hoxyet hyl ) - 4-ni tro- oyr azol e- 5- car boxam de. ~' \%%Isg%%?ure
of 3-ethylid-nitro-1 1+pyrazol e-5-carboxanm de (prepared as |n 9166)
(1.7 g, 8.WOAKATII2Z 2-bronpet hyl nethyl ether (0.85 M., 5 8rgamsuwmbisand
cesium carbonate (2.9 g, 9.0 mml) in dinethylformanm de (20 nL) was stirred
at roomtenperature for 20 h. The reaction m xture was concentrated under
reduced pressure and -t-he resi due was paditi oned between ethyl acetate
(125 nL) and brine (100 nlL). The phases were separated, and the organic

| ayer was dried 10 (Na2SO4), and evaporated under reduced pressure. The

crude pr0d“‘§3:ntﬂ@§;6\"i#t5ig§§d%e§°' um chromat ography on silica gel, using
et hyl acetate: s eluant to afford

3-et hyl -1 -(2-net hoxyet hyl )-4- nitro-pyrazol e-5-carboxanm de (831 ny, 39%,
'HNIVR(BO&J;\/HZ O:.1.20 (t, 3H), 2.80 (g, 2H, 3.20 (s, 3H), 3.65
15 (t, 2H): -J—E@M" H) , 8. 10 (br s, 1 H, 840 (br s, 1 H. LRVS (TSP)

243.6 (MHO J-iso nlcotlnlc acid

3 et hyl - 2- ( 2-met hoxyé -Z4-ni tro-pyrazol e-5-carboxam de (793 ny, 37%

"H NMR (800 Smumanetai)(:% @ G:127 ypol) wassagidec irp sl ampyntssiozizobutaneh) |

3.70 (t, 2H)y ( z 243
(MH)} Pr epar a?ﬁ(;ﬁé)l ga%&% é&cﬂngg Hﬁ%ﬂ%éé§ﬁa‘fﬁt$%%@@0&r%oxam de
25 10% Pal | a@hlumrﬁtfotm hoim (100@ 0r0b4 whol) vadestided and the sellitishueflyxed
3-ethyl - % nst é th,ﬁi nltrow%{azole 5- carboxamd 5 g, 20.77
mrol ) in et an othighy nymlr@ Hes and afurthey 10Q q%r@i@tﬁ@'%a
under a hydrpgRq aﬁ BN fibute’ tnuxetl ol ShPoThe MbadRascBbdioaland 1o ©
h. The m xture was ter conce rat ed ecrys ron from Lo
10 quenched wuth 2N hydrochloric acid. The product was extracted into ethyl
acetate and the organics washed with dilute hydrochloric acid (pH 3), dried
(MgS04) and concentrated to give a brown solid. Purification by flash
column chromatography (ethyt acetate as eluant) gave 10.5 g of product
as a yellow solid. '
15 'H NMR (300 MHz, CDCl3): 6 = 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 (TSP)196.2 (MH").

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

25  Preparation 3
2-isoButoxy-5-iodo_nicotinic acid

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



30 kgt ethyl acetate gave the product as white crystals (3.5 g). The nother
$ 20 Augusi 2003 WO 01./27112 -- 69 - PCT/1B00101430 |i quor WBRugust 2003
concent r atyeg ot@7ighve a further 1.5 g of product as a grey b/014

(300 MHz, ds-DMsO): 8 = 1.00 (t, 3H), 2.50 (q, 2H), 3.20 (s, , 460 (t,
2H), 4.05 (t, 2H), 4.40 (s, 2H), 6.90 (br s, 1 H), 7.00 (br s, 1 H. s LRM5
425.0 (2M H4 PreQaration 12 4- Am ho-3_g5 .. '

et hyl -1-(2-met hoxyet hyl ) - pyrazol e- 5-car%oxam’ de Obtained fromthe title
conmpound of Preparation 10a (95%, using a io0 simlar procedure to that
described in Preparation 11, and was purified by colum chromatography

usi ng di chl G4gHPehand: sendrit@tedos The rad sesidue wag pegigrolvedoinveliylcpd 3) -

.8 = 1.26 (t s2g. 2 . : 2.6 t, 2H),
8 2ok 2 (gl i o Hhy SbgShutdn i, S el 21
N- 13- ( Ani fickzméoftwice),5 rediiad -(MgSOsie windx yonbentyated! to1\gies olhed-desjred-

--but oxy-5-i odon, i coti nam de ?( |yl chloride (2 g, 15.9 nmol) was added to a
stirred sol R BF & YREOW $9E- 20 conmpound from Preparation 4 (1.28 g, 3.98

mol ) i di YhguRNE0baNRZ Ebcr):)s 2nd g5 i), .26 ¢nTaH)Y uig @mep _added.
After 2.5 h the sol vent. zgwas e’é’éporat ed gjrid the regi duy]%/tzeot E%peﬁES t'i mes
wi t h di chl oB&Oeshahl,. 8.70Ks, tHki due was resuspended in dichl oronet hane (4
m-) and ad Sid | Xxture of the title conpound of Preparation
11 (0.76 g,Eéﬂ%m)'g%émﬁ'riet hyl anine (0.8°g, 7.97 mol) in
di chl oronet hane (10 nL). After 1 h the solvent was evaporated and the
resi due partitioned between ethyl acetate and water. The organic phase was
sepa(--at ed abrepatatieon4dwi t h

- 10 2-n-Butoxy-5-iodonicotinic acid

The title compound was prepared by the method of Preparation 3
'H NMR (300 MHz, CDClg): 8 = 1.00 (t, 3H), 1.50 (m, 2H), 1.85 (m, 2H),
4.60 (1, 2H), 8.50 (s, 1H), 8.70 (s, 1H), 10.50 (br s, 1H).
LRMS (TSP): 322.0 (MH").
15
Preparation 5
Ethyl 2-methyi-3-n-propyl-pyrazole-5-carboxylate )
A solution of diethyl oxalate (27.2 ml, 0.2 mol) in 2-pentanone
(21.2 mL, 0.2 mol) was added dropwise to a solution of sodium (4.83 g,
20 0.21 mol) in ethanol (200 mL), and the reaction stited at 60°C for
5 h, then cooled in an ice-bath. The solution was neutralised using acetic
acid (115 mbL, 02 mol) and N-methyl hydrazine (10.6 mlL,
0.2 mol} then added dropwise. The mixture was stirred for a further

4 h at room temperature and concentrated under reduced pressure. The
25 residue was: partitioned between dichloromethane (300 mL) and water
(200 mL), and the phases separated. The aqueous layer was extracted
with dichloromethane (3 x 100 mL), the combined organic solutions were
dried (MgSO4) and evaporated under reduced pressure. The crude
product was burified by column chromatography on silica gel, using ethy}
30 acetatehexane (25:75) as eluant to give ethyl 1-methyl-3-n-propyl-
pyrazole-5-carboxylate (6.1 g) and the title compound (22.1 g, 56%).



2N HEl (twice), sodium bicarbonate solution (twice) and brine before being
dri ed&( MySQ4) and concentrated. The product was triturated Wzb*ikuﬁﬁsh%os?’o
and filter&d to give 820 ng of pure product as a white solid. The not her

| i quor wasWHE¥MtY at ed and purified by flash col unm chr onatREEERIAP143020
August 2003 WO 01127112 PCT/1B00/ 01430 --70 (elution with 80% et hyl
dcetate : hexane), to give a further 605 ng of product. '"H NWMR (400 MHz,
CDCI3): 8 = .0.95 (t, 3H), 1.20 (t, 3Hr66%-45 (m 2H) 1.90 (m 2H), 2.85
(g, 2H), 3.35 (s, 3H), 3.80 (t, 2H), 4.25 (t, 2H), 4.60 (t, 2H), 5.20 (br
s, 1 H, 6.60 (br S 1 H, 8.40. (s,. 1H, 8.80 s,l Hy, 10.30 (s, 1H)

LRVS (TSP L 003 OdiR7 CQ.QB _71-
Prepag atlz)n ﬁqﬂﬁ%% nochg )1% .kllq\sqol é‘-@ I;r%ﬁ# zgﬁi@w@ |odo 2
I sobut oxvni CQtB(ﬁ%”ZHF 38 (§I3I+I)a &WLQH) \ﬁasomeﬁ-&)ced usi ng the met hod of

Preparation, 13 H NVR (300 MHz, CDCI3): 5 0.90 (t, 3H), 1.00 (d, 6H),
160(m2H) 230(m1H) 2.80 (t, 2H), 380(s 3H), 4.30 (d,

2H) , 20(brpré a 6.60 (br s, 1 H, 840 (s, 1 H, 880 (s, 1 H),
10. 20 (s 1 SP): 486.1 (M—II o Preparatlon 15 !'1i- 5- Am noca
ont -3-esh [2-Met razola- di -2-

but oxy- 5-i od nlcotlna 3-Di et I r
hydrochl ori d tg‘? é%é memﬁgg oi[ﬁféﬁa %&’XJ étez %(k)ysolcﬁt P@ﬂ
5-i odo- 2- but @qﬁBbGQtédﬂiuﬁnaﬁyd}oxik@ é@ﬂﬁoﬁgﬁsolnﬂ.z 6TNOD)3 mol) was heated
4-am no- 3-eth - met hoxyet hyl ) - pyrazo

under reﬂux for 3 h. The cooled mixture was diluted with water (50 mL)

and acidified using concentrated hydrochioric acid (25 mt) and the

10 resulting precipitate was filtered and dried to give the title compound (17.3

g, 94%) as a pale yellow solid. ‘

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

m.p. 120-122°C '

'H NMR (300 MHz, d-DMSQ): 8 = 0.95 (t, 3H), 1.59 (m, 2H), 2.60 (t, 2H),

15 3.78 (s, 3H), 6.48 (s, 1H), 12.45 (s, 1H).

Preparation 7
2-Methyl-4-nitro-3-n-propyl-pyrazole-5-carboxyiic acid

Fuming sulfuric acid (17.5 mL) was added dropwise to ice-cooled fuming

20 nitric acid (14.8 mL) whilst maintaining the intemnal temperature < 30°C.
The mixture was then warmed to 40°C and the solid pyrazole carboxylic
acid of Preparation 6 (16.33 g, 97 mmol) added slowly maintaining the
temperature < 60°C. The mixture was stirred at 60°C for 14 h, cooled then
poured into ice and stirred vigorously. The aqueous was extracted with

25  dichloromethane (2 x 100 mL), dried (MgSO4) and concentrated to give a
solid. The vield of the title compound was 19.0 g. The solid was
recrystallised from methanol/water.

'H NMR (300 MHz, ds-DMSO): & = 0.95 (t, 3H), 1.60 (m, 2H), 2.96 (t, 2H),
3.88 (s, 3H), 13.75 (s, 1H).

30

Preparation 8




carbhgxami de (370 ng, 1.74 mmol), 1-hydroxybenzotriazole hydrate (346 ny,
2.26 and diisopropylethylamne (0.9 nL, 5.22 mpl) in 544, st2 03
tetrahydr Hﬁ)i’ﬁ? %2 m.) at roomtenperature under a nitrogen at ere.
After 20 h the so

10% sodi um bi car bonate solution wth dichloronethane (3 x 100 niL). The
organics were dried (MSO4) and concené?at ed to give a fawn solid. The
solid was triturated with di-isopropyl€ther to give an off- white solid
(1.2 g). iHNW (300 Mz, CDC13): 5 =1.00 (t, 31-1), 1.20 (t, 3H), 1.45
(m 2H), 2s 1.85 (m 2H), 2 60 (g, 21 1), 3.40 (s, 3H), 3.80 (t, 2H), 4.45
(t, 2H, 4.2 -4 arhoga e s, 1H), 8.50 (s, 1 H),

g i?n ggca_r bg)n"\"gu? QE ih? t@etaomé‘ZR'éer'Sd EJ%D'%EE‘@}PG' 7&-@&1% ar atF?an o 0N
01/27112 = fifonyl chigrid® (780mfyowas HaHSd RindekBeMlR 13 Fhe TtHet bsolearmound

.-was made by t he net hod of Preparatlon 13 using, as starting materi al
4- ani no- 3- ef@aation mipturezwas- soneenimtad uaden feduced pressurensanch the

(m ohy 3" s ndligg Vo o BifbmoRim hitiddds baurg s w1, 120

6.60 (br s, ettrabted Witk Qli¢ldoraméthand. (@5x (100 inLl)) and e @ombindd hBrgahiBMS
(I i Behate e ORS0"Bod iiaath woont st proscre. T "
crude product was purified by column chromatography on silica gel, using
dichloromethane: methanol:0.88 ammonia {95:5:1) as eluant to afford the
~ 10 tille compound (6.8 g, 37%) as a solid.

'H NMR (300 MHz, CDCly): 8 = 1.07 (¢, 3H), 1.72 (m, 2H), 3.00 (t, 2H),

3.97 (s, 3H), 6.14 (s, 1H), 7.40 (s, 1H).

Preparation 9 _
15 4-Amino-2-methyl-3-n-propyl-pyrazole-5-carboxamide
A mixture of the title compound of Preparation 8 (6.17 g, 29.0 mmol) and
tin(it) chloride dihydrate (32.8 g, 145 mmof) in industrial methylated spirits
(IMS) (100 fnL) was heated under reflux for 2 h. The cooled mixture was
concentrated under reduced pressure to approximately haif its volume,
.2 basified to pH 9 using aqueous 2 N sodium hydroxide solution, and
(;.. / extracted with dichloromethane (3 x 300 mL). The combined organic
extracts were dried (MgSQy4) and evaporated under reduced pressure and
the crude product recrystallised from ethyl acetate/methanol to afford the
title compound (4.86 g, 92%}).
25 m.p.170-174°C )
TH NMR (300 MHz, ds-DMSO): § = 0.90 (t, 3H), 1.47 (m, 2H), 2.50 (t, 2H),
3.68 (s, 3H), 4.43 (s, 2H), 6.92 (s, 1H), 7.04 (s, 1H).

Preparation 10a

30  3-Ethyl-l-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide
and

vent was evaporated and the product was 2‘(?’3!&“9’9 38d from



Cesk'um car bonate (1.17 g, 3.59 mol) was added to a stirred sol ution of

t he "t',’&tle conmpound from Preparation 16 (800 ng, 1.79 mml) andabhd¥ 2003

di met hyl amoet hyl chl oride hydrochloride (309 ng, 2.15 mmol) in N, N 15

di et hyl f omnmoi/zimiz 10 L) under a nitrogen at nosphere. The npot/ilies/01458S
heated at 80C for 24 h. The m xture was cool ed and extracted.from water
with ethyl acetate. The organics were driied (MgSO4) and concentrated to
give a brown oil. Purification by flashg8elum chromatography (gradient
elution from 100% di chl or onet hane to 90% 20 di chl or onet hane/ MeOH) gave t he
product as a pale brown oil (522 ng). 1H NWR (400 MHz, CDCI3): 8 = 0.95

(t, 3, 1.28 (t 2t .1 40 (m 2H, 1.90 (m 2H, 2.35 (s, 6H), 2.80 (t,
5H), 2.85 (q,LéB%’,a—‘S&QQ—(t, 5H), 4.60 (t, 2H), 5.30 (br s, 1 H. 6.60 (br
s, 1 H), 8.48-HiRyl-d-(2dmetBoXyethel)-4lnikbo-pyrdzSle-8-earbokdmidas . LRV (TSP) ' .

529.5 (MHI: Pre arations 1/a to 17/c. The foll ow n% conpounds \gere Jrade by
the met hod ‘ol Mixyee afi Srethyl-4npjteor] Hhpyrazole-Srgamexamids + (Pepared as In

oyt ae e D lS8o188) SPGB sl SO el S epR R €
0.95 (t, s3H)8.85 méndl) andidpsiutn ¢arkionate 2.9 4, 9.0 tmolpRid) dinetbgfgrmamide, 2. 85
(1,20 2 B s e b ohemesgd o M o et ("
was concentrated under reduced pressure and the residue was partitioned
between ethyl acetate (125 mL) and brine
(100 mL). The phases were separated, and the organid layer was dried
10 (NazSO,), and evaporated under reduced pressure. The crude product
was purified by column chromatography on silica gel, using ethyl
acetate:methanol (97:3) as eluant to afford 3-ethyl-l-(2-methoxyethyl)-4-
nitro-pyrazole-5-carboxamide (831 mg, 39%),
'H NMR (300 MHz, de-DMSO): 1.20 (t, 3H), 2.80 (q, 2H), 3.20 (s, 3H), 3.65
15 (1, 2H), 4.20 (t, 2H), 8.10 (br s, 1H), 8.40 (br s, 1H).
LRMS (TSP) 243.6 (MH"). _
and 3-ethyl-2-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide (793 mg,
37%).
'H NMR (300 MHz, CDCl): 8 = 1.18 (t, 3H), 2.98 (q, 2H), 3.22 (s, 3H),
20 370 (t, 2H), 4.28 (t, 2H), 7.65 (s, 1H), 7.94 (s, 1H).
LRMS : m/z 243 (MR)*

Preparation 11
4-Amino-3-ethyl-2-(2-methoxyethyl)-pyrazole-5-carboxamide

25 10% Palladium on carbon (100 mg) was added to a stirred sturry of
3-ethyl-2-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide (5 g, 20.77
mmol} in ethanol (100 mL) and the mixture stirred in a pressure vessel

under a hydrogen atmosphere (344.7 kPa (50 psi)) at room temperature
for 6 h. The mixture was filtered and concentrated. Recrystallisation from
30 hot ethyl acetate gave the product as white crystals (3.5 g). The mother



175841(460 MHz, CDCI3): S = 1.00 (t, 3H), 1.20 (t, 3H), 1.40 (m 2H), 1.45
(s, . %90 (m 4H), 2.15 (m 2H), 2.80 (m 4H), 4.25 (m 3fdaugdbt Ba(t.

2H), 5. 30wWeeyHikd. 6.60 (s, 1 H, 8.40 (s, 1 H), 8.75 (s, pkrikoodMsdO (S,
1 H. 17clj613.0(400 MHz, CDCI3): 0.90 (t, 3H), " 1.10 (t, 3H), {.40 (m
2H), 1.45 (s, 9H), 1.85 (m 2H), 2.80 (q, 2H), 4.30 (t, 2H), 4.40 (m 2H),
4.50 (t, 2H), 5.00 (m 1 H, 5.60 (br.gg-1 H, 6.70 (br s, I H, 8.40 (s, 1
H, 865 (s, 1 H, 10.30 (s, I H. I "= N (2-chloroethyl)norpholine
hydrochl ori de was used as. alkylating s agent 2 = tort-butyl

4-[ (et hyl syl fonyl ) oxy] -1 -pipe(jdi necarboxyl a WO, 9311905 sed as
al kyl ati ng gﬁ‘é‘?ﬁ% ﬁ\ébﬁé?#@}égs{%'ﬂﬁz?‘i@efp I %/U?égﬁ -a-%) ?28'-59 3 = tent
~butyl - 3-i odepiydepzet i di necar boxyl ate (Preparation 44) was used as

al kyl ating agent Preparation 18 5 Pyri di ne- 2- et hoxv-3-carboxylic acid A
sol uti on &f 'HMNMES(I00 MHz, de:DMSQ)48 =0 100 (1, 3b)n2.5D (gn 2H)s3i20t (s, 3Hhanol

7019 roi) 1 9ol 4 B8t A, AES AL e D BeR Wl EOTH & BT Voo
at 170C §or L#{M8-42800C@M)HY. the reaction m xture was concentrated io

under reduced pressure, the residue dissolved in water (200 n4 and
acidified to pH 3 with agqueous hydrochloric acid. The aqueous solution was

extracted V\AF;'_Q g'ja%gho{é)met hane (4 x 200 nmL), the organi c phases
rreparation e

- 4-Amino-3-ethvi-1-{2-methoxyethyl)-pyrazole-5-carboxamide
Obtained from the titte 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 Mz, CDCls): 6 = 1.26 (t, 3H), 2.58 (g, 2H), 3.37 (s, 3H),
3.60 (s, 2H), 3.82 (t, 2H), 4.50 (t, 2H).
LRMS 213 MH"

15
Preparation 13
N-[3-(Aminocarbonvl)-5-ethyl-1-(2-methoxyethyl)-1 H-pyrazol-4-ylj-2-
butoxy-5-iodonicotinamide
Oxalyl chloride (2 g, 15.9 mmol) was added to a stirred solution of the title

20 compound from Preparation 4 (1.28 g, 3.98 mmol) in dichloromethane (20
mL) and 3 drops N,N-dimethylformamide added. After 2.5 h the solvent
was evaporated and the residue azeotroped 3 times with dichloromethane.

S

The residue was resuspended in dichloromethane (4 mL) and added to a
stirred mixture of the title compound of Preparation 11 (0.76 g, 3.58 mmol)
25 and triethylamine (0.8 g, 7.97 mmol) in dichloromethane (10 mL). After 1
h the solvent was evaporated and the residue partitioned between ethyl
acetate and water. The organic phase was separated and washed with
2N HCI (twice), sodium bicarbonate solution (twice) and brine before being
dried (MgS0,) and concentrated. The product was ftriturated with ether
30 and filtered to give 820 mg of pure product as a white solid. The mother
liquor was concentrated and purified by flash column chromatography



cornBi ned, dried (Na2SO4) and concentrated under reduced pressure to afford .
the t#tle conpound (27.4 g, 41 % as a white solid. 15" &gtyﬁ%
.CDba, )¢ g=1.53 (t, 3H,74.69 (q, 2H), 7.13 (m 1 H), 8 37 d, :
8.48 (d, 1WQOV2TH2(0 August 2003 WO 01/27112 PCT/ | BOO/ 01430 BCT@DWOHSU
Preparation 19 Pyridine-2-ethoxv-3-carboxylic acid ethyl ester A suspension
of the title conpound of Preparation 18 16.4 g, 98 mmol ), and cesium
carbonate (32 g, 98 mmmol) in- N, N di et ytformam de 5 (240 nL) was stirred
at roomtenperature for 2 h. Ethyl iodide (7.85 nL, 98 mol) was added and
the reaction stirred for a further 24 K The reaction m xture was

concent r at edelutider wittdBo%s! dﬂﬁﬂ%@étﬁtélﬂ%éx&ae)f 85 e P Mithéd 808 "dﬂeen
aqueous sodlun1carbonate sol ution (100 m-) and ethyl acetate (1 m.) .

The phases WPHUSkpar at ed and t he aqueous 1o phase extracted with ethyl

o e ot o MBS0 RS HERS 85 8@@5% 3@& LA, B0 1 Ra e d e
title conpoungo((iw 211%285%); QH)aSMEz‘ 48 ( '2{-9 uw& @gogw& s
hr8.

CDC13): =

8.12 (d, 51 @Hmé@(@as 1HY) sm&was 40 (s, 1H), sao (s, 1H) 10.30 (s,
ridine-2- ethﬂﬁ% 5-nitro. 3-carboxylic acid ethyl ester Amoniumnitrate
(5.36 g, | ) was added portionwi se to an ice- 20 cool ed sol ution of
the title cAIRMSWISP): Enepggﬁnﬁzn 19 (4.66 g, 22.3 nmmol) in
trifluoroacetic anhydride (50 ) and the reaction stirred for 18 h at
roomtenperature. The reaction mxture was carefully poured into ice water

(200 mM-) and the resulting suspension stirred for an hour. The -
i



pre~e| pitate was filtered off, washed with water and dried under suction to
af or d Ihe title conpound (3.29 g, 61 %9. 1H NWVR (300 Nkhgomsgﬁgms =

141(t g?) ¢ (t, 3H), 4.41 (q, 2H), 4.62 (q, 2H), 8 p ﬁub}ﬁ
9.16 (s, reparation 21 30 Pyridine-2-et hoxy-5- nltro- -'car boxy |c

acid WO 01/27112 --76 20 August 2003 PCT/ |1 BOO 01430 Aqueous sodi um

hydr oxi de solution (4 nL, 5N, 20 nmol) mas. _ added dropwi se to a solution
of the title conpound of Preparation 20 (5.1 g, 20 mmol) in ethanol (100
m-) and the reaction stirred at roomtenperature for 18 h. The reaction
m xture was_conce tr@lt ed under reduced pressure, 5 the residue suspended in
wat er (50 e fied to pH 3 vmth hydrochl oric acid. This aqueous

.sol ution WapL@ _conbi ned
“organic | ayeT fhd evapor at ed

under redu,c@bgtmmo&namlgve a be| ge sol i d. The crude product. was
.-recrystallised. frometh acet at e/ hexan 1lg afford the title conpound
(3.32 g, ﬁﬂﬁ dite ad"f‘{&’@éll%fe ’1‘?‘?&!&?&" %’@%"WQO 9%8195’3@10911355 (t, 3H)),
4.78 2 7 Nﬁ"#) 2 at tro-N-
3- am( ﬂoscar%%nwh- - g C%g ?4%&-’& (& BP@,[ ?%olé'gt ?HA m de The

title conpo2i@d (mstiHhdR80y(t,12H), 3180 ifs,d3HYJ, AP.B@[(dJ AH) EH205br 33',"1")4?6(6@0 Mz,

(s 3ty atis Aeh: a4PTes 16,880 6, 4020 taothr & 11y, O 15 20 (s, 1

H), 9.30 (sLRrM p H) . TLC (95% di chl or omet hane /" 5% MeCH) - Rf
0.5 20 August % P&iimm

C

Preparation 15
N-[5-(Aminocarbonyl)-3-ethyl-1-(2-methoxyethyl)-1 H-DVfé;oMWI]—&
butoxy-5-iodonicotinamide
1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochioride (434 mg,
2.26 mmol) was added to a stirred solution of 5-iodo-2-butoxynicotinic acid
15 (615 mg, 1.92 mmol), 4-amino-3-ethyl-1-(2-methoxyethyl)-pyrazole-5-
carboxamide (370 mg, 1.74 mmol), 1-hydroxybenzotriazole hydrate (346
mg, 2.26 mmol} and diisopropylethylamine (0.9 mi, 5.22 mmol) in

tetrahydrofuran (12 mL) at room temperature under a nitrogen
atmosphere. After 20 h the solvent was evaporated and the product was
20 exiracted from 10% sodium bicarbonate solution with dichloromethane
(- ' (8 x 100 mL). The organics were dried (MgSQ,) and concentrated to give
a fawn solid. The solid was triturated with di-isopropylether to give an off-
white solid (1.2 g).
'H NMR (300 MHz, CDCls): & = 1.00 (4, 3H), 1.20 (t, 3H), 1.45 (m, 2H),
25  1.85 (m, 2H), 2.60 (q, 2H), 3.40 (s, 3H), 3.80 (1, 2H), 4.45 (1, 2H), 4.50 (q,
2H), 5.60 (br s, tH), 7.80 (br s, 1H), 8.50 (s, 1H), 8.80 (s, 1H), 9.60 (s,
1H).
LRMS (TSP): 515.7 (MH").
Preparation 16
- 30 AJ3-(Aminocarbonyl)-5-ethyl-1H-pyrazol-4-yl]-2-butoxy-5-iodonicotinamide




WO @1/27112 PCT/ 1B00/ 01430 -77- Preparation 23 5-Ami no-N 3- am nocarbon 1
-1-megh |-5- rol-1 H razol-4- -2 f echo icotinam de Raney(rbp{db&lf%%(lo g
of a 50% aglieous- slurry) was added to the title 5 _ conpoun& 0

Preparati oWQ9127@2 g, 53.2 mmol) in ethanol (900 ni). The m PATIBI0MEE0

hydr ogenated (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 further
purification). '"H NWVR (300 MHz, CDCI3)— 90 (t, 3H), 1.50 (t, 3H), 1.65
(m 2H), 10 2.80 (t, 2H); 3. 50 (br s, 2H), 3.80 (s, 3H), 4.60 (q, 2H),
5.20 (br s, 1 H, 6.60 (br s, 1 H, 7.80 (s, 1 H, 7.95 (s, 1 H), 10.50

(s, 1 H. TLTheH eombbgharwwmé by Qe VaéiHod of PrepLation Hfﬂ%{zmat hen 24

is .2-Etho -5-nitro ridi ne-3-carboxam de N, N-Di et hyl'f or mam drops)
was added tosﬁﬂln@eﬂlﬂ@ﬁﬂlsdﬂman-&eﬂmhé prmkelee&mdmxiamidepr(pmmedon 21

(3.0 g, 1329, chloride (5 mni, 57.0 mmol) in
di chl oronet*ha%?%@%‘égxd the reaction then stirred at room
tenper at ure THINMR40DRMHZ WIDMSOY: Bl EIN4E AN ¢ aﬁﬁg ?.Qgt{gggs%)[,educed

pressure and azeotroped w th di chi oronet hane. | du ved in
di chi or orfet hA® (f802£'|)) 2. Théqs2H)t 440 (tp2HYA5:80 (brrs,i tid),bBED, (b0.381 H)moNi a

(5 nmL) - added 15 mnutes. The m xture was
partitioned Béﬁéehp@ éfﬁfsoﬂﬂ)hihéoe%dt‘%'t and the | ayers separat ed.
The organi c DRMS (T8P) -vvqshegis 1 aqueous 25 saturated sodi um bi carbonat e

solution, brine, then dried ) and evaporated under reduced pressure.
The residual yellow solid was triturated with diethyl ether, filtered and

dried to affg érgo L,Ie conmpound (2.4 g, 83%. 'H NWR (300 MHz, CDCl3):
%——g—é&-—( 9{18

S =1.56 (t, q, 2H), 6.14 (br s, IH), 30 7.66 (br s, 1 H),
(d, 1 H1009. m@mm@gmonyu 1- |2-dnmethylammo)ethﬂ]-5—e hyi-1 H-pvrazol-4-vl}-2-

buto -5-iodonicotinamide
Cesium carbonate (1.17 g, 3.59 mmol) was added to a stirred solution of
the title compound from Preparétion 16 (800 mg, 1.79 mmol) and N,N-
~ dimethylaminoethyl -chloride hydrochloride (309 mg, 2.15 mmol) in N,N-
15 dimethylformamide (10 mL) under a nitrogen atmosphere. The mixture
was heated at 80°C for 24 h. The mixture was cooled and extracted from
water with ethyl acetate. The organics were dried (MgSO,) and

concentrated to give a brown oil.  Purification by flash column
chromatography (gradient elution from 100% dichloromethane to 90%
20 dichloromethane/MeOH) gave the product as a pale brown oil (522 mg).
'H NMR (400 MHz, CDCla): 8 = 0.95 (t, 3H), 1.20 (, 3H), 1.40 (m, 2H),
1.90 (m, 2H), 2.35 (s, 6H), 2.80 (t, 2H), 2.85 (g, 2H), 4.20 (t, 2H), 4.60 (t,
2H), 5.30 (br s, 1H), 6.60 (br s, 1H), 8.40 (s, 1H), 8.75 (s, 1H), 10.35 (s,
1H). |
25 LRMS (TSP): 529.5 (MH"Y).
Preparations 17ato 17¢c

The following compounds were made by the method of Preparation 17



.+1.50 (t, 4—63—{g—=2H)— 866 (d 1H) 20 (d_ 1 H) Prpoara“on 20,

LRNG, 229 (MNH4)" 20 August 2003 WO 01/27112 PCT/ 1B00101430 --78- :
Preparatiqn 25  2-Ethoxy-5-nitropyridine_3-carbonitrile Tri fgbl,e\gg._g,@@@)ty c
anhydri de“((%ﬁﬁ;lm 16.5 mmol) in dioxan (5 m.) was added SP&E?f[gﬁbldlﬁ
solution of the title conpound of Preparation 24 (2.32 ﬁ and
pyridine (2.17 g, 27.5 mol) in dioxan (15 nL), and the solution stirred
at roomtenperature for 3 h. The m xtukq _was concentrated under reduced
pressure and the residue partitioned between ethyl acetate and. water. The
| ayers were separated and the organic lo phase washed consecutively with
hydr ochl OI’IfC aci d (2N ZX.%%a ueous saturated sodi um bi carbonate sol ution,
t hen bri ne. refe the) |GAMRRH rPeaparatipredp anddthey apprapriateu atiylatingduced

. pressure. Thgeqesi due was purified by col um chromatography on silica gel
" using an .elutfion gradient of pentane:ethyl acetate (100:0 to 95:5) to
afford the title compound (1.73 15 g, 81 %. 'H NVR (300 MHz, CDCI3): 8' =

20 2- Et hoxlyPERdabiomyr i di nd33- car fox-AM&ni Hﬂmate - The title conpourd
of Prepardgtion 25 (13.0 g, 57.0 mjo Il ﬁ gdded "in one portien” to a
-cool ed (-20C) solutign of ethanol 'H eq with HCl gas, (100 n), and

satur a
the reactifon st#a'red|at this ratgye 1dr e T RON
evapor at eq under redyced prelgls"[ljrgé, t he resun‘ﬁgowwu [?egfwst'hod#%%hy?mz
et her, and the precipi tete M r¢d of f. THel SOI(tdSM};sLﬁa(mt 2H)ed GO (e

et hyl acetjate and agdeous saturat¢d sodi um m bg utlon and the
| ayers sefdarated. The¢ organi c phage was wad Qﬁ sagét(tlr%lﬂhdggo

onddh T atideed pressule 0 gl ve & fhi to ol ,ﬁf’z’r’?*!%?@ﬁ“ﬁ Hin2BRL 1, )
_ 4.60 (t, 2H), 5.25 (br s, 1H), 6.60 (br
s, 1H), 8.45 (s, 1H), 8.75 (s, 1H),
10.40 (s, 1H).
17b° .j\ 641 (400 MHz, CDCl3): 3 = 1.00 (t, 3H),
' /O )‘< 1.20 (t, 3H), 1.40 (m, 2H), 1.45 (s,
9H), 1.90 (m, 4H), 2.15 (m, 2H), 2.80
(m, 4H), 4.25 (m, 3H), 4.55 (t, 2H),
{5.30 (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): § = 0.90 {t, 3H),
¢ /D" )0< 1.10 {t, 3H), 1.40 (m, 2H), 1.45 (s,
: 9H), 1.85 (m, 2H), 2.80 (g, 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).

5

= N-(2-chloroethyl)morpholine hydrochloride was used as- alkylating
5 agent
2 = tertbutyl 4-[(methylsulfonyl)oxy]-1-piperidinecarboxylate (WO
93/19059) was used as alkylating agent



3.61 g, 46.9 rnnol) was added to a solution of this internediate

im da#fe (8,62 g) in ethanol (80 nL), and the reaction heat eqo WGk 2agzef | ux
for an 20 August: 2003 WO 01/27112 PCT/1B00/ 01430 --79 hour. Tic analysis
showed st aMO #27tx eri al remaining, so additional anmoni umP&IF&BA/81489 5 g,
6.5 Mol ) was added, and the reaction heated ;: under reflux for a further
30 mn. The cool ed reaction m xture was _ evaporated under reduced pressure
and the residue triturated with di ethy’t‘7§'ether. The resulting solid was
filtered off, and dried under vacuumto afford the title conpound (8.26
g). 'HNW (300 MHz, ds-DVMsO): 8 = 1.38 (t, 3H), 1.77 (s, 3H), 4.54 (q,

2H),  8.74 (8= lerbutyl-320dod-a2etillincbiioxythte ((F%J%E'l'faﬁéﬁ ﬁwaﬁ%ﬁ?v\m

4-Nitro-1 H pyrazol e-'5- carboxanm de Oxal yl “chl ori (33.

added dr opwi 8kylglieg agenti nutes to an ice-cold suspension of 4-nitro-1
H- pyrazol é5-carboxylic acid is (40.0 g, 0.25 nol) and N, |
-di met hyl f or mam de (3 drops) in dichloronethane (400 nL). The m xture was

al l onwed to vRrapdratioe® tenperature and stirred for' 24 h. Additional
oxal yl chlor] ge (16. 7 nL, 0.2 nmol) was added and the reaction stirred for

a furthers 24Pyridi

i i i
under reduce redd v hN, t r.of 4 m). This
sol ution vvasﬂcéoat’gﬁoéppﬁ pg)?]&slg@g_ ﬁg‘lf%?ﬁaen%?&b@%gﬁﬂéﬂt'ﬁr%u%og%wﬁour,
and the mi xt{300 ml)oeas added sloly s solUtidA of 2«hisronitotiniccacid (80 @, xture
was concent rﬁésd nder reduced pressure, the residue triturated w £h
water, and t s‘BPHd" athanel (1 904pL). ARG the, FRAstiopheataddp axsealed verselit| e

Com6s 10 ¢ 2t/ 17p°C 3k 207 b. 2if HlinG, &R héactidnt Wildurd Wad Eonctinded - © =
10 under reduced pressure, the residue dissolved in water (200 mL) and
acidified to pH 3 with aqueous hydrochloric acid. The aqueous solution
was extracted with dichloromethane (4 x 200 mL), the organic phases
combined, dried (NaxSO,4) and concentrated under reduced pressure to
afford the titte compound (274 g, 41%) as a white solid.
15 'H NMR (300 MHz, CDCly): & = 1.53 (t, 3H), 4.69 (q, 2H), 7.13 (m, 1H),

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

30
0

s filtered, the filtrate evaporated .



Prepgrati on 28 2-Methyl -4-nitro-pyrazol e-5-carboxani de 30 A nixture of the .

title comgpund of Preparatlon 27 (35.5 g, 0.22 mol), cesiumygay pgdog
(79.7 g, Gv841mmhr, and 'nethyl iodide (34.7 g, 20 August Pp 27112
PCT/ 1 BOO' 01430 W80- 0.24 nol) in N, N dinethylformam de (200 -) - was
stirred at room tenperature for 4 days. The reaction m xture was
concentrated under reduced pressure _ans the residue azeotroped with

xyl ene. The resulting brown gumwas triturated with hot ethyl acetate (6 x
400 nmL) and hot 5 nmet hanoVdi chl oronet hane (4 x 500 nmL), the resulting

suspensi ons .F.ii |tered ~ and the. conbined filtrates evaporated under reduced

pressure. T e L brown solid.was purified by colum chromat ography

on silica g S 1inéy-8lddrh r.a6) thyI acet at e: hexane (30 70 to
100:0) to-a i T"’teq 31% as a solid. 10 'H NVR

(300 Mz, cvxm)pensnon of ti3e tidle cim)lpoﬁn@&f (F!repérdtaon 1&7(’6@4(@ 98 n‘iBnol) 8.25
(s, 1 H. Pre aratlon 29 4- Am nfé {é] ﬁiole carboxam de A
m xture of B8 EEFMUEN 33 @p &1 RO 8“'(5N 'msﬂ’MfOﬁﬁﬁm'd%nd 10%
pal | adi ugn o At yalyasd ) kN h g d at
206. 8 kPa (52 Si 9a¢gg§5§grr]§gr 9 r({\&hTﬁémée‘ﬁw% r]Erbr?x?ﬁre V\Egﬁﬁ ﬁ@%
t hr ough Ar b6&85(mlb., 98tmmol); Waeradnad am theedl reddtion stirtduhfor a faisert 2 he onbi ned
filtrate ev reduced 20 afford the titl e
conpound, jﬂg %ta%%ﬁ@f' VAP rﬁ?’@&ﬂf’ﬁ%‘ﬁﬂ"ﬂﬁf r messagemmﬂ =
3.72 (s, 3"9‘63[6!!@ a(ﬁhon%ﬁ)b tvedh 4 QarbloMat n 30 25
6- Dinmeth | am no re'l din eboronl?%%tfd}%?lﬁ)ﬁ/‘drochl or%gga)mtﬁbeqiep%!'gl um
(5. 3( i, 1: 8Wisih H@@@ﬁ%t@ (1 Qosnh}mﬂ\emsaadwecsemmm and the aqueous
- 10 phase exiracted with ethyl acetate (2 x 100 mL). The combined organic’
solutions were washed with brine, dried (Na,SQ.) and evaporated undér
reduced pressure to afford the title compound (18.0 g, 94%) as a pale
yellow oil. '

'H NMR (300 MHz, CDCL): 3 = 1.41 (m, 6H), 4.36, (q, 2H), 4.48 (q, 2H),
15 6.90 (m, 1H), 8.12 (d, 1H), 8.28 (d, 1H).

Preparation 20
Pyridine-2-ethoxy-5-nitro-3-carboxylic acid ethyl ester
Ammonium nitrate (5.36 g, 66 mmol) was added portionwise fo an ice-
.. 20 cooled solution of the fitle compound of Preparation 19 (466 g,
| 22.3 mmol) in trifluoroacetic anhydride (50 mL) and the reaction stirred for
18 h at room temperature. The reaction mixture was carefully poured into
ice water (200 mL) and the resulting suspension stirred for an hour. The
precipitate was filtered off, washed with water and dried under sucti-on to
25  afford the title compounﬁ (3.29 g, 61%).
" 'H NMR (300 MHz, CDCla): 8 =: 1.41 (t, 3H), 1.48 (t, 3H), 4.4.1 (g9, 2H),
4.62 (q, 2H), 8.89 (s, 1H), 9.16 (s, 1H).

Preparation 21
. 30 Pyridine-2-ethoxy-5-nitro-3-carboxylic acid




a cgpled (-70C) solution of 5-brono-2-(di net hyl am no) pyridine (J. Og.
Chem#%1983;. 48; 1064) (1.5 g, 7.46 mmol) in tetrahydrofuran 26%@ %}%GOSand
the soluti®h stitred for 30 minutes. A solution of triisopropy % orate
(2.57 m., WOR2ATA3 ) in tetrahydrofuran (4 nL) was added dR€I#BE0143hd t he
reaction then allowed to warmto roomtenperature over 20 August 2003 WO

© 01127112 PCTI I BOO' 01430 -- 81 3 h. The reaction was quenched by the
addition of hydrochloric acid (2N), an@6t-he m xture then evaporated under
reduced pressure. The residue was crystallised from nethanol: diethyl ether
to afford the title conpound, (800 ng, 45% as an off-white solid. . 5- ;H

02 5 oo S o b f . S ] o i,

prepared frodropldsd itbl 8 solmen ! B ﬁl@ﬁﬁrﬁpblﬁkﬁu dfOP#éijd?ﬁtuéﬁ%oﬂtshloé Of
Preparat|0n3 1H NVR CDCI3): 8 =1.05 (t, 3H),
oH), 4.5 (t.20mmol)dne im@nomop mig) gng §1e neaqatronmurqztat;roqmmemperawﬁe 16 H,

P eparat i on 25 RT3 fesola Hitdite diag Fondéhyarclioriedfiool madlis, ,

- ni cot i sanithe Témdﬂetkﬂspm'rdwm waterp(8panky dridracidified to pH 3 with

2- propoxy- 5- | O COtI ni 20 Preparation 31 above) and
4- ani no- 3- et mP h"ﬁﬁ%l oﬁﬁu%ﬁgﬂﬁﬂﬁﬁéﬁllﬁ@" Ve axdrastedhwi vl aeefate, WO

W, da Neor <o i), 18 cgpsIRg. (iGaic BGbre fraghBlh e o0 gl | =0
2H), 4.5 (t,dried (Na;SOuk andl éYapdiated andér réduced pressure to give a beige

solid. The crude product was recrystallised from ethyl acetate/hexane to (
10  afford the title compound (3.32 g, 78%) as beige crystals. -

'H NMR (300 MHz, CDCly): & = 1.55 (t, 3H), 4.78 (g, 2H), 9.17 (s, 1H),

9.23 (s, 1H).

Preparation 22
15 5-Nitro-N-[3-(aminocarbonyl)-1-methyl-5- QIQQVI 1ML razol-4-yl]-2-
ethoxynicotinamide
The title compound was made by the method of Preparation 15.
H NMR (300 MHz, CDCl3): 8 = 0.95'(t, 3H), 1.60 (t, 3H), 1.70 (m, 2H),
2.90 {t, 2H), 3.85 (s, 3H), 4.80 (q, 2H), 5.35 (br s, 1H), 6.60 (br s, 1H), 9.15
20 (s, 1H), 9.30 (s, TH), 10.50 (s, 1H). '
TLC (95% dichloromethane / 5% MeOH) - R;=




254 RMS (TSP) 444 (MHO ). Preparation 33. - N 5- Aminocarbon | -1-neth
|-3-% 0o I-;L HL razol -4- | -5-io0do-2- propoxynicotinam de 30 }bgu%lsgé
conmpound ared from 2-propoxy-5-iodonicotinic acid %see aration
31 above) %HB g’m no- | - met hyl - 3- propyl - 1H pyrazol e-5 Ack FETABVMA02003
WO 01/27112 PCT/ 1B00/-01430 -- 82 - carboxam de (prepared as described in EP -
526 004) accordi.ng the nethod descri bed in Preparation 13. mp. 257-9C. 1H
NVR (300 MHz, CDCI3): S = 0.95 (t, 3Hy 77115 (t, 3H), 1.6-1.75 (m 2H), 5
1.85-1.95 (m 2H), 2.55 (t, 2H), 405 (s, 3H), 4.5 (t, 2H), 5.45-5.65 (br s,
1 H, 7.55-7.65 (br s, 1 H, 85 (s, 1 H, 88(s, 1 H, 9.3 (s, 1 H. LRW
(ES - negatpgargﬁanggo (MH), (ES - positive ion) 472 (MH). Analysis:

.found C, 43 N 14.77. Calcd for Cl7H22I NSQB C, 43.32; H,

- 4.71; N, 143 Br(amingcarb 1amethyhG-prom G800 01430
Preparatlo;%@ém@é@ﬁ(bengyl pxy Benzyi chl oroformate (6.6 nL, 45.9
.ol ) was othe title conpound of Preparation 43(969

" 45.9 mol) ;aanemmuumlcarcb@wafea 50% % e@us%uﬁyms) addeHetd #hy ditref ur an

(51 nL) and water w th ice-coo 2g Af t er h, the reaction m xture

was di | §t.edCUNPRUN éﬂﬁﬁmﬂééﬁt@ﬂ@% p 72) 9&1’5}3 moﬁqﬁ!@@ﬂﬁ'\qﬂ(%@ mbhotbe, and
the remaini fguy 4HY hyBRshnates (894% 1a (56 pdif WaPigen) Sht $06" fdr MISOH
16 h, cooled and filtered through a plug of Arbocel® to give the product
(no further purification).
( "HNMR (300 MHz, CDCly): 8 = 0.90 (&, 3H), 1.50 (t, 3H), 1.65 (m, 2H),
10 2.80 (t, 2H), 3.50 (br s, 2H), 3.80 (s, 3H), 4.60 (q, 2H), 5.20 (br s, 1H), 6.60
(brs, 1H), 7.80 (s, 1H), 7.95 (s, 1H), 10.50 (s, 1H).
TLC (90% dichloromethane / 10% MeOH) - R;=0.3.

Preparation 24
15 .2-Ethoxy-5-nitropyridine-3-carboxamide

N,N-Dimethyiformamide (2 drops) was added to an ice-cold solution of the
titte compound of Preparation 21 (3.0 g, 13.9 mmol) and oxalyl chloride (5
mL, 57.0 mmol) in dichloromethane (30 mL), and the reaction then stirred
at room temperature for 2 h. The reaction mixiure was concentrated
{ 20 _ under reduced pressure and azeotroped with dichloromethane. The
residue was dissolved in dichloromethane (30 mL), the solution cooled in
an ice-bath, 0.88 ammonia (5 mL) added, and the reaction stirred for 15
minutes. The mixture was partitioned between dichloromethane and water
and the layers separated. The organic phase was washed with aqueous
25 saturated sodium bicarbonate solution, brine, then dried (MgSO4) and
evaporated under reduced pressure. The residual yellow solid was
triturated with diethyl ether, filtered and driéd to afford the title compound
(2.4 g, 83%). _ _ |
'H NMR (300 MHz, CDClg): § = 1.56 (t, 3H), 4.74 (q, 2H), 6.14 (br s, 1H),
- 30 7.66 (brs, 1H), 9.18 (d, 1H), 9.29 (d, 1H).
LRMS 229 (MNH,)*
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coneentrated, and the brown solid triturated with pentane to give the title

o] C'o_@pound_ as a buff solid (13.5 g, 39.3 mmol). 'H NWR (300 ﬂ}{l;gjg %?&533): 8

= 1.0°(t, 3H, 1.9 (2H tq), 3.85 (s, 3H), 4.35 (t, 2H), 5.2 (s 209, 6.5

(br s, 1 Hyodyse 4 (m 5H), 8.25 (2H, br s). LRVE (TSP) 3¢antbliisse i S

Preparation 35 5-1((Benzyl oxy)carbonyl | am no} 2-oropoxynicotinic acid A

solution of sodium hydroxide (3.12 g, 78 mml) in water (15 nml-) wds added

to a stirred suspension of the title c_(_)rmo_ynd of Preparation 34 (13.55 g,

39 mmol) in nethanol (140 nmL) and the m Xture stirred at room 20

tenperature for 18 h. After concentration in vacuo, the residue was

di ssolved, in water (100 m-) which was acidified to pH5 with conc.

hydrochl oric acid and the precipitate renoved by filtration, washed with

wat er and dr'g%é;gation by col unmm chromat ography (et hyl

acet at e: pent . eluant) to. gave the title conmpound as a white 25

solid (8. 9+y2-Elo Lnitrobytidive-3-8@dhoMille CODClI 3): 8 = 1.0 (t, 3H), 1.8-1.95

(m 2H, 4.45@$t, 2H) .. .2 (s, . A, -7.4&7} 5H), 7.95 (br s, 1 Hy, 8.4

(d, 1 H, -gleflyqpacetia aphydrida (3.468.s16.51nmalbin gioxap SmLiwasagdded A WO

01/ 27112 - R4 0;-Au t%(ﬁa I 43 ato Vi

5-(0-(am'5;10ct§r bao'?nyﬁai%@et y %Fg&optggoltﬂ%- o@?’ﬁégﬁ@\ &FI lib r:éé%'%ﬁ@ﬁar dbn I

-6- ro o -3-(2:32ligy 1dad mmutleard PYiridine (.97 d,h@7.5i ieoly inndioxan (15omL),

Preparation 35 .51.9,. 4.6 ), 5 .

0. (72 o aben At 153 HoIGgh SHER, AL FearB:temRarAiHra: o3 f hdher Migiee was
concentrated under reduced pressure and the residue partitioned between
ethyl acetate and water. The layers were separated and the organic

10 phase washed consecutively with hydrochloric acid (2N, 2x), aqueous "
saturated sodium bicarbonate solution, then brine. The solution was dried

{MgS0O,) and evaporated under reduced pressure. The residue was

purified by column chromatography on silica gel using an elution gradient

of pentane:ethyl acetate (100:0 to 95:5) to afford the title compound (1.73
15 g, 81%).

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

9.20 (d, 1H).

Preparation 26

20  2-Ethoxy-5-nitropyridine-3-carboximidamide acetate ;
The title compound of Preparation 25 (11.0 g, 57.0 mmol) was added “in
one portion” to a cooled (-10°C) solution of ethanol saturated with HCI gas,
(100 mL), and the reaction stirred at this temperature for 8 h. The reaction
was evapora;ed under reduced pressure, the residue triturated with diethyl

25 ether, and tilwe precipitate filtered off. The solid was partitioned between
ethyl acetate and aqueo'us saturated sodium bicarbonate solution, and the
layers separated. The organic phase was washed with aqueous saturated
sodium bicarbonate sdlution, brine, then dried (MgSO,), and evaporated
under reduced pressure to give a white solid, 4.25 g. Ammonium acetate

30 (3.61 g, 46.9 mmol) was added to a solution of this intermediate imidate
{8.62 g) in ethanol (80 mL}), and the reaction heated under reflux for an



phosphate (1.74 g, 4.6 nmmol) and NN-diisopropyl ethylamne (2.39 nL, 13.7
mol > in N, N-di net hyl formalm de (20brrL) Wgs ?dded tod4 amdno |20August2003

nmet hyl - 3%)@)&17 o H pyrazol e-5-carboxam de (prepared as de EP
526 004; 1.0 g, 4.6 mmol) and N, N-dii sopropyl et hyl am ne (2§gghﬁn§ﬂuh% 13.7
mmol) in NN-dinethylformamde (10 m-) and the resultant m xture stirred
at roomtenperature for 24-h. After co-};agentratlng I n vacuo, the mxture
was di ssolved in ethyl acetate (50 niL),” and washed with aq. sodium

bi carbonate solution (5% 50 nlL). The nascent soI id was renoved by
filtration and confirned as product (659 ng, 1.3 mml). The 15 organic
phase was Vigied TiEt analysisr sﬁgwedustaam ynatasial 2@mainjngsesor additienalng -over

" othyl acer ARt Acadelicrs B B Ainbf il Aad8oand W raccifiedtedty "0y
0.7 nmol) vuﬂmerrrmfhs:r for auurthereBe kiien Miel toolbdd Yeastidr MixtUreoWRls0gr aphy
- (ethyl acetate: pentane 3:1 as eluant) to afford a 20 further batch of

t | tle conp&yagorated Qfﬂjefdeﬂuﬁﬁﬁlpfessrqqem theotesigiye trifuratedyith diethyl. 85 (.t

0. 35 hilf’_DH)'n'gel {ésu%ltsﬁg Zﬁhd f:l%erég ?ﬁSaéE% dggg f.lrfdoe‘i' &écutﬁﬁgto g g EE "

s, Saﬁotdxhatm&mm;iot(rm (812611;) 9. 85 (br s, 25 LRVS (TSP) 495
(I\/HO) Anal found C, 60. 6. 02: 16. 81 Cal cd- for C2. 5H30N605
650 " ONBIR (500 Mtz e DMEOR Bre Pl S8beahi i £7 (SOSHh. 58 (0. BH),

-5 I odoni cg-wg i}\%%@#ﬁgllz --. 85 - 20 August 2003 PCT/|BOJ 01430

The title conpou d from 2- et hoxyni cotinic acid using the
nmet hod of I[[Fﬂu3r6m1o(|\n8|) -NMR (400 MHz, do-DVBO): 8 = 13.2 (br s, 1 H),
85(d 1H),-83(d H), i

Preparation 27

4-Nitro-1H-pyrazole-5-carboxamide

Oxalyl chloride (33.3 mL, 0.4 mol) was added dropwise over 15 minutes to
an ice-cold suspension of 4-nitro-1H-pyrazole-5-carboxylic acid
15 (400 g, 025 mol) and N,AN-dimethylformamide (3 drops) in
dichloromethane (400 mL). The mixture was allowed to warm to room
temperature and stirred for 24 h. Additional oxalyl chloride (16.7 mL, 0.2
" mol) was added and the reaction stirred for a further 24 h. The reaction
mfxture was filtered, the filtrate evaporated under reduced pressure and
.20 redissolved in tetrahydrofuran (400 mL). This solution was cooled in an
o ice-bath, ammonia bubbled throixgh for an hour, and the mixture purged
with nitrogen for 30 minutes. The reaction mixture was concentrated
under reduced pressure, the residue triturated with water, and the solid
filtered and dried under Q(acuum to afford the title compound (34.7 g, 86%)

25  as a white solid.

'H NMR (300 MHz, d-DMSO): 8 = 7.60-8.10 (m, 3H), 8.68 (s, 1H).

Preparation 28
2-Methyi-4-nitro-pyrazole-5-carboxamide

30 A mixture of the title compound of Preparation 27 (35.5 g, 0.22 mol),
cesium carbonate (79.7 g, 0.24 mol), and methyl iodide (34.7 g,




4.3%.(q, 2H), 1.3 (t, 3H) 5 4 Preparation 38 5- Anminocarbon i -3-eth |-1H
razoly4- 2-etho -5-iodonicotinanide The title conpound of Pogpagatb®R 37
(8 g, 27.3%mmmol ) in dichloronmethane (200 nmL) was treated with

1- hydr oxy b®@A3{27112z0l e hydrate (4.43 g, 32.8. 10 mmol), PCT/IB00/01430

N, N-di i sopropyl ethylam ne (14.3 nL, 77.8 muol), ’

1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydro-chloride (6.27 g, 31.7
mmol ) and 4-ani no- 3-ethyl -1 H.pyrazol e-80car boxam de (prepared as
described in WD 98149166; 3.78 g, 24 mol), and the resultant m xture
stirred at roomtenperature for 14 h. After washing with is water (100 nl),.

2 Peci pi var Qr2aemdl i F0RRAIREHIRGThaRIRE o shii wat' sl gt fBom .o
was dried ovempendiofe foontaldysat Gthearshdtion nistute avas eonednthtdt udder hy!

ether to gitve further title @%@oun,d as a pale brow solid (1.65 g, 3.84
mol ). . 20" TEANRRY Piesswe, and g residlue azeolrqped with xyleng, (khe mgulting 9 (2H,

q), 2.65 ( ) - ; 5 844n ( .8 (d,
1 H, 10. 652"(‘%‘#"‘*3;9“'5'% Eﬁé. ‘TEK?&*?E@“‘??“?}O%. !\?geut%tﬁ) e4§04‘??/|59'3') jﬁé@ hoP

Pr epar at Son raethansi/dichioromethane! (4-X.50@-mid), tee hesulting satpensiohs ¢iiterdd 1
ff2yrazol :j doni coti nam d

mol ) was a&’?@j u?%z) %’BBW@%E&W& PWWP'FQCFHE‘%E# P%&Qa%%g&%&u(fgl ?I;r-&!ﬁrlgt i20n
0 115 ¢ nmr e Rt SolTwas'plrindd e vhomabofib) 6 RRE ST i o
stirred at 35Mg an elution geadiant of ethgd acetate.bexanae (30700 HDMOpiataffiord 86
the title compound, (11.5 g, 31%) as a solid. : - -
10 'H NMR (360 MHz, CDCly): & = 4.03 (s, 3H), 5:88 (s, 1H), 7.80 (s, 1H),
8.25 (s, 1H).

Preparation 29

. 4-Amino-2-methyl-pyrazole-5-carboxamide
15 A mixture of the title compound of Preparation 28 (5.0 g, 30.0 mmol) and

10% palladium on charcoal (500 mg) in methanol (200 ml) was

hydrogenated at 206.8 kPa (30 psi) and 50°C for 18 h. The cooled

mixture was filtered through Arbocel® , the filter pad washed with

methanol, and the combined filtrate evaporated under reduced pressure to
20  afford the title compound, (4.2 g, 100%) as a pink solid.

H NMR (300 MHz, de-DMSO): 8 = 3.72 (s, 3H), 4.60 (s, 2H), 6.88 (s, 1H),

7.05 (m, 2H).

Preparation 30
25 6-(Dimethyléfhino)gyridin-a-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 5-bromo-2-(dimethylamino)pyridine (J. Org.
Chem. 1983; 48; 1084) (1.5 g, 7.46 mmol) in tetrahydrofuran
“{20 mL), and the solution stirred for 30 minutes. A solution of triisopropyl

30 borate (257 mL, 11.2 mmol) in tetrahydrofuran (4 mL) was added
dropwise, and the reaction then allowed to warm to room temperature over



Coriggntrati on gave a residue which was taken up in ethyl acetate (.150
m -) "and water (250 nmL). The separated aqueous phase was exbpaghRdog¥at h
et hyl acetpdeutraix 150 nl), and the conbined organics dri e@c,l%g‘?m 84
concentrated and purified by colum. chromatography $
(di chl or onet hane: nmet hanol : ammonia (98:2:0.2 to 97:2.5:0.5) as eluant) to
afford the title conpound as a white sogjd (2.23 g, 4.5 nol). 1H NMR (400
MHz, CDC13): 8 = 1.3 (t, 3H), 1.55 (t, 3H), 2.3 (s, 6H), 2.8 (t, 2H), 2.9
(q, 2H), 4.2 (t, 2H), 4.6 (q, 2H), 5.25 (br s, 1 H, 6.6 (br, s, 1 H, 8.4
(s, 1 H, 88 (5. 1 . 10.5 (s, 1 1o LRVB (TSP) 401 (MH+) The
r egi oi soner ég%ﬁ'@ec'@gcpfam% ueﬁq@e? By de addition of didsochlpda acisk(@2M), nent s
<(HVMBC). ITW z28 Hitktu 2 Bm[% épp -87- Breparation 40
" 2- Propoxyni COtitI’f;il% aci ?E?ﬁeee{\%t gg%%#p%'gﬁl\lmas pa @ggld'gq'n %X‘?ﬁ' ¥4 from
n- pr opanok; wesngrystaliisetkirood mueth@neldietiyl ether. toSaffdidNKB 86 @ohipbunds- DVBO + .
-1 drop di-trifluoro | C _aci = 0.95 (t, 3H), 1.65-1.8 (m 2H), 4.25
(t, 2H), 7.@{"#7{“91%@? §$§"(9f,fi'.l"f'“ﬂ)s,°q'§: 25 (d, 1 H. Preparation 41 Meth
|-2- ro g nit ; L, ejh digcar tg : was
added drgpwi AT g@ogwﬁ gﬁ'ﬂo“ﬂgtéﬂ'es-ﬁ ?10"?/ L%r@ﬂ)ﬂ%d?%%ﬂiﬂa% » 40"
(2.30 g, 122H)ymol ), triphenyl phosphine (3.67 g, 14 nmol) and net hanol

(0.60 nL, 15 mmol) in tetrahydrofuran (20 nL) and the reaction stirred for
18 h at room tenperature. The reaction m xture was concentrated under

reduced 15 Frr@@lﬂﬁﬁp:ﬁhe residue triturated with a 20% di et hyl
V]

et her: pent ane so and then filtered. The filtrate was concentrated
undeé-..r educ gcPropexySi-ipdonicotinic acid :
_ - 10 The title compound was prepared from the title compound of Preparation
40 using the method of Preparation 3. o
'H NMR (300 MHz, CDCly): § = 1.05 (t, 3H), 1.85-2.0 (m, 2H), 4.5 (t, 2H),
8.5 (s, 1H), 8.6 (s, 1H). _
Analysis: found C, 35.16; H, 3.19; N, 4.46. Calcd for CgHyINO3: C, 35.19;
15 H,3.28; N, 4.56%
Preparation 32 _ ,
N-[3-(Aminocarbonyl)-5-ethyi-1H-pyrazol-4-yi]-5-iodo-2-propoxy-

nicotinamide

The titte compound was prepared from 2-propoxy-5-iodonicotinic acid (see

20  Preparation 31 above) and 4-amino-3-ethyl-1H-pyrazole-5-carboxamide
(prepared as described in WO 98/49166) accbrding to the method
described in Preparation 13.
'H NMR (300 MHz, d-MeOH): & = 1.0 (t, 3H), 1.25 (t, 3H), 1.85-2.0 (m,
2H), 2.8 (q, 2H), 4.5 (t, 2H), 8.5 (s, 1H), 8.6 (s, 1H).

25 LRMS (TSP) 444 (MH".
Preparation 33.
N{5-(Aminocarbonyl)-1-methyl-3-propyl-1H-pyrézol-d-yil-5-ioda-2-
propoxynicotinamide

30 The title compound was prepared from 2-propoxy-5-iodonicotinic acid (see
Preparation 31 above) and 4-amino-1 -methyl-3-propyl-1H-pyrazole-5-




and:the residue purified by flash col um chronat ography (diethyl .
et henggpent ane 50:50 as eluant), to afford the title corrpoundzééu%?geo 11 3
mmol ) as ad¥pale.yellow oil. 20 'H NVMR (300 MHz, CDA3) 8 =1 :
1.86 (2H, WOORIRZ (3H, s), 4.38 (2H t), 6.93 (1 H m, 81'131‘/1@3&0!6143&1)

8.30 (1 H d). Preparation 42 Methyl 5-nitro 2- ro o nicotinate 25 The

title conpound was prepared in 32%yield (after crystalllsatlon from

met hanol ) from-the title conpound of Pr&Barati on 41, using the nethod of
Preparation 20. 'H NWR (300 MHz, CDCI3) 8 = 1.04 (3H, t), 1.84 (2H, m,

3.92 (3H, s), 448(2H t), 888 (1 H s), 9.14 (1 H, s). .30 Preparation
43 20 August &1 I 3 8 roo

ni cotinate e t| I'e coﬁéé&%dva\/agsy F#%B&é roEnét é/eé@ye a(?“(??r’ga(’)'ﬂﬁd oef

Pr epar at i bn métﬁqd descnimmmrprdpd?amﬂatl on 23. "H NWR (300 MHz, CDCI3) S =
1.04 (3H, = 1;&)&?& m,*3.40 (2H, s), 5 3.89 (3H, s), 4,28(2H, t),
757(1H1 H, s) LRVB (TSP) : 211 (MH)+ Pre-aration 44 tort-B

Lo L 27 MRS Bl a4 B0 B Lt 7B e At 1

Synl et t 59981.88/0955m), gH),19.58 405(s, BB N2H), Bl18%.645bP s, 9
99.4 mmol) in N_N d:s(meth )formamgmi Ct )Bﬂ)was 'rq?at e)ld at 100C€ifors 42 h.

The cool ed b} d-35%85 (Pes.t 1H), &&(s, )d\/@@ﬁl(%"tl‘@r 9eh(s,dittlyl acetate, and

concent r ai e LI stseatve, BEYAZbIMERT st iR Bg2IirEd: i 1

xyl ene.. The Anal§sisr fslitid 0Ve4B8.32; H, 4.62; N, 14.77. Caled for Cy7Hz2INsOs: C,
43.32; H, 4.71; N, 14.86% -

10



purkfied by flash col um chromat ography (dichl oronethane as eI uant) to
gi ve¥t he t|tIe corrpound 3.26 g. '"H NWR (300 VHz, CDCI3) 8 = us450039I—|)

4.28 (m &4;# (m 1 H, 20 4.62 (m 2H). LRVB (TSP) 23,% 14§°etho

Preparati on "5- Am nocarbon -1-neth |-3- ro -1 H
-5- 25 nitronicotinam de - The product of preparation 21 and 4-am no-|
-nethyl - 3-propyl -1 B pyrazol e-5-car bo§§n_1'_de (prepared as described in EP
526 004) were conbined using the neth of preparation 13. mp. 251-3C.

30 1 HNWR (300 MHz, d6-DVBO): 0.9 (t, 3H), -1.38 (t, 3H), 1.5-1.7 (m

2H), 2.5-2.55 (m partially obscured by. DVBO peak), 3.9 (s, 3H), 4.5-4.65
at, 20 AuguBrepasation 8¢ 01/27112 PCT/ | BOO 01430 - 89- (m 2H), 7.3 (br s, i
H, 7.7 (br . 1 H. LRW (ES
-"negative io 236; N, 22. 33. Cal cd

for Cl6HZGNBERzyl cﬁlorofiiknﬂﬁe (BLG §|L36|.5 leraal)&-?&é édEeB’rcﬂB R:B '
. 3- Et hyl - -f2 (4- rmrphollnylt)lethvll- nitro- 1H—g§razole- -ca oxamde and

" 10 Prepar atWJ'HPQ@%d f Prgparation 4@4(9%6r9h65+9nmm rand sodiumr carbonate )
R g e T T T S I

regi ochem s@8ymbAsithdiceecovlingd AftenGeh sthedietion mixture was diluted with - :
ethyl acetate (200 mL)}, the aqueous phase removed, and the remaining
organic phase washed with water (200 mL), dried over MgSO,,
concentrated, and the brown solid triturated with pentane to give the title
-'10  compound as a buif solid (13.5 g, 39.3 mmol). _

*H NMR (300 MHz, CDCly): § = 1.0 (t, 3H), 1.9 (2H, tq), 3.85 (s, 3H), 4.35

(t, 2H), 5.2 (s, 2H), 6.5 (br s, 1H), 7.3-7.4 (m, 5H), 8.25 (2H, br s).

LRMS (TSP) 345 (MH").

N

15  Preparation 35

5-{[(Benzyloxy)carbonyllamino}-2-propoxynicotinic acid
A solution of sodium hydroxide (3.12 g, 78 mmol) in water (15 mL) was
added to a stirred suspension of the title compound of Preparation 34
(13.55 g, 39 mmol) in hethanol (140 mL) and the mixture stirred at room
_ 20 temperature for 18 h. After concentration in vacuo, the residue was
dissolved .in water (100 mL) which was acidified to pH 5 with conc.
hydrochloric acid and the precipitate removed by filiration, washed with
water and dried. Purification by column chromatography (ethyl
acetate:pentane (4:1) as eluant) to.gave the title compound as a white
25  solid '
(8.9 g, 27 mmol). A
'H NMR (300 MHz, CDCl3): & = 1.0 (i, 3H), 1.8-1.95 (m, 2H), 4.45 (t, 2H),
5.2 (s, 2H), 7.3-7.4 (m, SH), 7.95 (br s, 1H), 8.4 (d, 1H),-8.5 (br s, 1H),
11.1 (br s, 1H). '
30 LRMS (TSP) 331 (MH").



15 3 Et hyl -1 -[2-(4-norpholinyl)ethyl]-4-nitro--1 |+pyrazol e-5-carboxam de
m p:* 33C 1 H NWR (300 MHz, CDCI3): 8 = 1.25 (t, 3H), 2.4- goéﬁg{fs OO%H)
2. 75 , 2H), 2.9" (q, 2H),-3.55-3.65 (m 4H), 4.45 (t, 2H) P%

H) , 6 (bwosow2bidd) : 20 LRVS (TSP) 298 (MH+). Anal yS|s Fou%lgim AJ H
6.47 N, 23.49. Calcd for CI12Ht9NsO4 : C, 48.48; H, 6.44; 3. 56%

5-ethy|-1 -[2-(4-norpholinyl)ethyl]-4-nitro-1 |fpyrazol e-3-carboxam de 25
m p. 144.9-147. 1C. 1H NMR (400 MHz, CDCL8%.-8 = 1.25 (t, 31-1), 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,
1 H, 7.25 (br s, 1 H. LRWS (TSP) 298 (M{). Analysis: Found C, 48.49; H.

6.47; N, 23'@%93%}03 3éor G 2HI9N504 @ C, 3D 48.48; H, 6.44; N, 23.56%"1.

003 PCT/ 1BOO’ 01430 -- 90 - Preparation 47

WO 01/ 27112
4- Ami no- 3- etBe

title conpound, [ S
et hanol (32@R¥EINGAHBO 2 icarpamate 5 g) before stirring at RT

nr augh A b SPITEH G ?fﬁf'ﬁ?ét §f&%§€ﬁfrﬁﬁi B vr%eu%%%ingom wmob, "

af f or dedst h T-tdabenm:maﬂdl | NG, rati
di i sopropyi Eo-gt h (13.1 ?Q)ahm ﬁ?ﬁbtrdnﬁt%ﬂﬁ&dlrgh% 1qu?\%f?%68- VHz,

cDCl 3): 8 =Phosp ?te ﬂ—})74 g, ALQ mmoh) and) N, ¥-diisoprppylethylamine (2.39 mL,
13.7 mmol) in N,N-dimethylformamide (20 mL) was added to 4-amino-1-

methyl-3-propyl-1 H-pyrazole-5-carboxamide (prepared as described in EP
_ 526 004; 1.0 g, 4.6 mmol) and N,N-diisopropylethylamine (2.539 mL, i
.10 13.7 mmol) in N,N-dimethylformamide (10 mL) and the resultant mixture

stirred at room temperature for 24 h. After concentrating in vacuo, the |
mixture was dissolved in ethyl acetate (50 mL), and washed with ag.
sodium bicarbonate solution (5%, 50 mL). The nascent solid was
removed by filtration and confirmed as product (659 mg, 1.3 mmol). The

15 organic phase was washed with water (50 mL) and brine (25 mL) before
drying over MgSO, and concentrating to a pink solid which was
crystallised from hot ethyl acetate to afford further titte compound as a
white solid (368 mg, 0.7 mmol). The mother liquors were then purified by
column chromatography (ethyl acetate:pentane 3:1 as eluant) to afford a

20 further batch 6f title compound (111 mg, 0.2 mmoi).
'H NMR (300 MHz, ds-DMSO): & = 0.85 (t, 3H), 0.95 (&, 3H), 1.5-1.6 (m,
2H), 1.7-1.85 (m, 2H), 2.4 (t, 2H), 3.9 (s, 3H), 4.3 (t, 2H), 5.15 (s, 2H), 7.3-
7.45 (m, 5H), 7,7 (br s, 1H), 8.2 (br s, 1H), 8.4 (s, 1H), 9.5 (s, 1H), 9.85 (br
s, 1H)., -

25 LBMS (TSP)'495 (MH").
Analysis: found C, 60.19; H, 6.02; N, 16.81. Calcd. for CasHaoNsOs5 .
03H2006006H617N1681% '

Preparation 37

30 2-Ethoxy-5-iodonicotinic acid




2.8%(t, 2H), 3.4 (s, 2H), 3.6-3.65 (m 4H), 4.45 (t, 2H). LRVS (TSP) 268
(IVH* )™ isqﬁnal ysis: Found C, 53.89; H 8.04; N, 25.86. Cal cd2gg\ru 1{\!‘\;02
. . = n _ _e

-1- 2 4-no ﬂgﬂ:&%ﬁ% eth -11+ razol -4- 5- iodo-2-propoxyni cot} _ 0§814¢f e
title conpound was prepared by the nethod of preparation 13 using the
title conpounds of preparations 31 and gk/._ 25 m p. 180-180. 5C. 1H NWR (300
MHz, CDCI3): 8 = 1.05 (t, 3H), 1.25 (t, 3H), 1.85-1.95 (m 2H), 2.4-2.55
(m 4H., 2.6 (q, 2H), 2.8 (t, 2H), 3.55-3.7 (m 4H), 4.5 (t, 2H), 4.55 (t,

. o . 8.25 (b 1H, 85¢(s, 1 H, 875 (s, 1 H, 9.5 (s,
it?) f go6|_(Rb|vE“%T'§iﬁ) %yzpqnm ;VJSAEEQB;;)’?Q: fromy &:Btnpx;bﬁpminic mc(nds.tm;gmme 14. 59. -
.Cal cd for %gggﬁgégmgt 2003 WO 01/27112 -:91- 0.2H20: C. k5.04; H,

- 5.29; N, 153‘21% Pre aratption 49 5 I .
NAS- LAM nGe 4 INMF (400eMb2, d-DIASO): Bririalal @ o, aH)yBls @, Hhy BF @, 114, Vi | - 2-
_Aet.hoxy-5-i§odoni cgl nam de 1Ic"ﬁ%e tistclﬁe corrpou‘r?g vvagbgrep@r g-(!l-ngy.t e r@t‘ hod of
preparation4-i3§’ Ws@tﬁ)nﬂk%(tpaﬂdlucts of preparations 31 and 47 in 88%yield
(4.0 g).<IN NWR (300 MHz, CDCI3): 8 = 1.2 (t, 3H, 1.5 (t, 3H), 2.4-2.5 (m
4H), 2. io (gq, 2H, 2.8 (t, 2H), 3.6-3.7 (m 4H), 4.45 (t, 2H), 4.65 (q,
2H), 5.6 (bPreparaliohl38 8.3 (br s, 1 H, 8.45 (s, 1 H), 8.77 (s, 1 H, 9.55

C, 53. 92; N, 26.20% Preparation 48 20 5- Am nocg g

1 . L TS 544 . 15 Preparati on 50
(s, H) Am@ocarboé m-)eth -1 H- Pazol-4-' -2-ethoxy-5-iodonicotinamide

The title compound of Preparation 37 (8 g, 27.3 mmol) in dichloromethane
. (200 mL) was treated with 1-hydroxybenzotriazole hydrate (4.43 g, 32.8.
( | 10  mmoi), N,N-diisopropylethylamine (14.3 X mL,
77.8 mmol), 1-(3-dimethylaminopropyi)-3-ethylcarbodiimide hydro-chloride
(6.27 g, 31.7 mmol) .and 4-amino-3-ethyl-1 H-pyrazole-5-carboxamide
(prepared as described in WO 98/49166; 3.78 g, 24 mmol), and the
resultant mixture stirred at room temperature for 14 h. After washing with
15 water (100 mL), a portion of the title compound was isolated by filtration of
the .precipitate as a pale brown solid (6.55 g, 15.3 mmol). The organic
phase was dried over MgSQ,, concentrated and the residue treated with
diethyl ether to give further titlte compound as a pale brown solid (1.65 g,
3.84 mmol). ' -
.20 "H NMR (300 MHz, CDCls): 8 = 1.25 (t, 3H), 1.55 (t, 3H), 2.9 (2H, q), 2.65
= (2H, q), 5.4 (br s, 1H), 6.75 (br s, 1H), 8.4 (d, 1H), 8.8 (d, 1H), 10.65 (br s,
1H). ‘
LRMS (ES - positive ion) 430 (MH").

25" Preparation 39 .
N-{3-(Aminocarbonyl)-1-| 2-(dimeth3damiho)ethvﬂ—S-ethv[-1 H-pyrazof-4-yi}-
2—ethog;5-iodonicotinamide
Cesium carbonate (3.3 g, 10.2 mmol) was added to a stirred solution of
the title compound of Preparation 38 (4 g, 9.3 mmol) and 2-dimethyl-

30 aminoethyichloride hydrochloride (1.2 g, 11.2 mmol) in N,N-dimethyl-
formamide (50 mL) and the resultant solution stirred at 80°C for 14 h.




A- j3: (Ami nocar bonyl ) - 1- (4- cvanobenzvl ) - 5-ethyl-1 H yrazol -4-vl|-2- et hoxv
5-i o&®ni cot i nani de The title conpound was prepared fromthe bhh| Sp%ound
of preparation ~38 and 4-cyanobenyl chloride in 83%yield (988 ny 1H
NVR (300 m?m@?nza) 8 =1.2 (t, 3H), 1.55 (t, 3H), 2.8 (q, P!HI)!IB0!B'0I§3QS
3H), 3.1 (s, 3H, 4.65 (q, 2H), 495(5 2H) , 52(br s, 1 H, 6.6 (br s; 1
9, 8.40 (d, 1 H, 8.80 (d, 1 : 104g(brs : LRI\/B(TSP) 514 (MH),
537 (MNa4). 25 Preparation 51 N43r(Am n éar bonyl ) - 5 et hyl -
:(2-pyridinvinethyl)- H pvrazol -4-y11-5-iodo- 2-propoxyni cotl nam de The
t|tIe corrpound was prepared using the method of preparation 13 and 30 the

title conpo erftrqjmpagaue ma‘eﬁiﬁwndvmmnwae fal@nhydp lin( éthyl acetate -
pyri di nyl met E%b raz I e_géé e (WD 9849166). tk 20 August 2003
WD 01/ 27112 %) e 560Rrated CaAUBPUS gohase Kwas m

SE)D, % 28 E@xtl@died amﬁoeth 86&}_90 (24’55@8('3"# ?ali‘)d thr% ﬁ@nb@egéo@mc% f?.%’eq
804|bt |(\O/Ie }Orqvershfom qpne)entrate;csatanls?/ p:mljed 1by4&o(umnAEhhﬁmat Es-’
oohs: b5 o Wichiaordthane handfdmiania SRR T 10 8795:0%) as pliamtbie N

15.73. to Prafford ahé Gtle chrhgdin
3-(3-(am nocar bonyl ) - 5- et hgtlﬁ 4§faf§}d5wpgegd21d 2239(4§mol)

CHRCAT S v “'F'Z;CEG‘”L?Z’BW&?IS‘B‘“’? Lo Spate) aThe
product s 1 S pEabcabribodb 21 44 (. 270, 528 6FS, TH), 6.6 (or s, TH), 8.4
. (s. 1H), 8.8 (s, 1H), 10.5 (s, 1H)
10 LRMS (TSP) 401 (MH") .
The regioisomers were confirned by long range 'H-"°C correlation
experiments (HMBC),



15 %4} NWR (400Mz, DMBO): 8 = 0.95 (t, 3H), 1.05 (t, 3H), 1.40 (s, 9H),
178 88(m 2H), 2.68 (q, 2H) 4.22-4.35 (m 4H), 4.40 (t, zgl;fuJ 5'@26’0%('[

, 7.52 (bs, 1 H, 8.40 (s, 1 H, 8.55 10. 10
(s 1 H) E‘d@é” ‘%Zsp - positive ion) 373.2 (M{'"- BOC and |§’EM§P M nd C,
45.11; H, 5.07; N, 13.56 Calcd for C23H3105N6l. 0.2 DCM 20 C, 45.28; H,
5.14; N, 13.66. Preparation 53 tent Bugyl. - :
4- (3- (am nocar bonyl ) -5-ethyl -4-[f(5-i0do-2_propoxv-3- 25
pvridinvbcartionvllam no)-1 Hnvrazol -1 -vi)-1-aiperidinecarboxvl ate The
title conpqynd s prepared using the nethod of preparation 17b, and the
product fr‘ﬁgﬁ‘ﬂigﬁon 32 in 52%vyield (10.3 g). | H NVR (400MHz, CDCl 3):
.8 =1.00 (¢t iclinid acid?) . 1.45 (s, 9H), 1.85-1.95 (m 4H), 2.10 (m
2H),284(%ﬂ@l—rgﬁt‘3%(m3l—l) 4.50 (t, 30 2H), 5.10 (s, 1 H, 6.60
(s, 1 H),=Shotile compdundswag wepatled-h 73% gield ﬁ'omlmp)ropa’ﬁ (SiRY theposi tive

.ion) 628 ( - 93 - 20 August 2003 PCT1l B0O/ 01430 Anal .
Found C, 4M &"D\‘/ﬁfq%’e%’g‘l?“ 13.07 calcd for CH350BN61.0.3H20, C, 47.52: H,

5.68; Ng 13H3IQMR g?ﬁﬁia& -B‘M%é‘% érqgcdcirﬂl 90&6%@;2&@% E'dles (1,

| - 4- mtro 11 razol - carboxam ara

1- (cvcl opr @bl rkﬁﬁq‘lﬂ(rﬁ 2iihy8.28-(hHi2H)p7.0 (hpiHp BN ¢d3tidpees4d) v-).10 A
suspensi on of 3-ethyl-4-nitro-1 H pyrazol e-5-carboxam de (prepared as in
W98/ 49166) (40.0 g, 217 mmol) in dry DMF (300 m) was treated with cesium

carbonate PiédpSralionBf Ml ). To this, in a single portion, was added
cyclopropy de (22.9 m, 239 mml) and the resultant )
" Methyl-2-prog Joxynicotinate

10  Diethyl azodlcarboxylate (2.2 mL, 14 mmol) was added dropwise to a
solution of the -title compound of Preparation 40 (2.30 g, 12.7 mmol),

triphenylphosphine (3.67 g, 14 mmol) and methano! (0.60 mL, 15 mmol) in
tetrahydrofuran (20 mL) and the reaction stimed for 18 h at room
temperature. The reaction mixture was concentrated under -reduced
15 pressure, the residue triturated with a 20% diethyt ether:pentane solution
- and then filtered. The filtrate was concentrated under reduced pressure
and the residue purified by flash column chromatography (diethyl
etherpentane 50:50 as eluant), to afford the title compound (2.2 -g-,

11.3 mmol} as a pale yeliow oil. ' .
. 20 'H NMR (300 MHz, CDCls) 8 = 1.07 (3H, t), 1.86 (2H, m), 3.92 (3H, s),

" 4.38(2H, 1), 6.93 (1H, m), 8.15 (1H, d), 8.30 (1H, d).

Preparation 42

Methy! 5-nitro-2-propoxynicotinate )
25  The title conipound was prepared in 32% vyield (after crystallisation from

methanol) from the fitle compound of Preparation 41, using the method of
Preparation 20. ‘
'H NMR (300 MHz, CDCh) 8 = 1.04 (3H, 1), 1.84 (2H, m), 3.92 (3H, s),
4.48 (2H, 1), 8.88 (1H, s), 9.14 (1H, s).

.30 |
Preparation 43




: susp_‘__q:nsi on stirred at RT for 6h. After condensation in vacuo, the residue

i s wagk partioned between ethyl acetate (200 nmi) and water (200 Ahust 2@ad t he
. insoluble naterial renmoved by filtration. The solid was partioned between

~ wat er (200 Wi@P1/2aT1d2 net hyl ene chloride (200 m ), and undi ssol peTiTBmIoIL430
renmoved by filtration. Conbined organics were washed with brine (100 m),

i dried over MgSM, and condensed to a soljd (-40 g). The two 20 regioi soners
. were separated by crystallisation of t meb&rude m xture. The nore

" lipophilic conponent (Rf = 0.27, nethylene chloride: net hanol 98:2)
crystallising froma mxture of nethylene chloride (50 m) and

di i sopr opy! ethiethyl 28eninb)2-beoptixyhicbtingtes ! opr opyl met hyl ) - 3-et hyl -4-nitro-1
H pyrazol e- 5 car.boxam de Crystallisation of the nother 2s

g, nmol ) . ] 1
liquors fromlNe ki eampound was ereparadfrenp the title cepprund oRPreparation
met hyl ene ¢hlsari,dg: X : 42 mmol ) which was confirnmed as
the 1-( cycl*og%w?@hwg E%rﬁﬁi&ﬁi@r 0-1 H pyrazol e- 3-carboxam de by
nCe experi emdHt Nmrl’f(sommhg,r dmg%p%fgm?@w’ if*?{: ymSZH,”ﬁf)?@.@é (28, ),

m xture of regioisonmers (209, '

ropy! met h§l ) 3B, s)4:28 fal'i]l),l-?.ﬁyr(dt‘bIS&a,-'BBGa(ﬂbbshm de 1 H.NMR (300 Mz,
CDC13): 6 = Q. (e 2hena0. 5-0.6 (m 2H), 1.2 (t, WO 01/27112 --94
20 August 20%&0%54&”&0, 1.3 (m.tH, 2.9 (q 2H, 4.2 (d, 2H),
6.0 (br s, 1 H, 7.15 (br s, 1 H. LRWMS (TSP) 239 (MHO. Analysis: Found
C, 50.38; H 5.93; N 23.12. Calcd for CIOH14N403 : C, 50.41; H 5.92; N,
23.52% 5 1- (&repaationA4ret hyl ) - 5-et hyl -4-nitro-1 H pyrazol e- 3- car boxani de
1H NMR (300 Ddo- Szt Ak 2H), 0.6-0.65 (m 2H), 1.25 é_t,
3H), 1.2-1.3 o : MVER,  2H), 5.85 (br s, 1 H, 7.2 (br
s, 1Hui1e A mixture of tertbutyl 3-[(methylsulfohyl)oxyl-1-azetidinecarboxylate

{prepared as described in Synlett 1998, 379; 5.0 g, 19.9 mmol), and

potassium _ iodide (16.5 g, 99.4 mmol) in N,N-dimethyiformamide '

(25 mL), was heated at 100°C for 42 h. The cooled mixture was

_partitioned between water and ethyl acetate, and the layers separated.

15 The organic phase was dried over MgSQ,, concentrated under reduced -

pressure and the residue azeotroped with xylene. The crude product was

purified b'y flash column chromatography (dichlorohethane as eluant) to _

give the title compound, 3.26 g.

'H NMR (300 MHz, CDCls) 8 = 1.43 (s, 9H), 4.28 (m, 2H), 4.46 (m, 1H),
2 4.62 (m, 2H). '

LRMS (TSP) 284 (MH)*

Preparation 45
' A.'-[S—(Amin'oparbonvl)ﬂ -methyl-3-propyl-1 H-pyrazol-4-yll-2-ethoxy-5-
25  nitronicotinamide

The product of preparation 21 and 4-amino-1-methyl-3-propyl-1H-
pyrazole-5-carboxamide (prepared as described in EP 526 004) ‘were
combined using the method of preparation 13.
m.p. 251-3°C. . .-

30 1H NMR (300 MHz, ds-DMSO): 8 = 0.9 (t, 3H), 1.38 (t, 3H), 1.5-1.7 (m,
2H), 2.5-2.55 (m, partially obscured by DMSO peak), 3.9 (s, 3H), 4.5-4.65



to tg

(TSP) 239 (M#). Analysis: Found C, 50.30; H, 5.90; N, 23.39. Calcd .

for ClOHA4N403 : C, 50.41; H 5.92; N 23.52% 15 Preparati ongaggdkt segano-| -

cloro mawi)oﬁnﬁzh 1 H razol e-3-carboxanide The title COW%M@%

prepared followi ng the nethod of preparation 11 using
1- (cycl opropyl nethyl )-5-ethyl -4-nitro-1 H pyrazol e-3-carboxam de (from

preparati on 54b)
0.35-0.42 (m 4H), 1.18 (t, 3H) 1. 25 1.35 (m 1 H), 2.55 (q,

CDCl 3) :

2.8 (br s,
Anal ysi s:

57.67; H,

2H), 4.33 (s, 1 H), 4.36 (s, | H. LRVB (TSP) 209 (NMH+).

in 92%yieid (7.7 g)--880-m p. 143-145C. 1 H NMR (400 Mz,

2H)

TS ek wih iy e P R 0y B2 (S U FL BB ni e aci o

+30 Pal | adi UbRUIS IEsmatﬁeG&i)%m M44p8 nmol ), butyl vinyl ether (18.9 m ,
146.5 mmuol) _and tri-o-tol IS&hosiiBl ne (2. 50& 8.16 nmml) were added to a

WO 01/ 271@2‘\'2@'!!%@90'2@
“title conp
(10. 5nm,

GeBoL b @2.

'aCeé

Galed ifor EdsHnNgOsarCpf t he
%{]ge rﬁﬁ%?g{B?(lSOg 51.2 mmol) and triethylanine

¥ Itrile (150 m ). The m xture was refl uxed
for 3h snder nitrogen and then stirred-at RT for 16h. The solvent was

renmoved in vacuo, and the residue taken up in 6N HCl 5 (80 m), and stirred

at -RT for 40 m n.

acet at e,

The aqueou
conbi ned o

( 10

15

. 20

30

The m xture was then diluted with water and et hyl

f'#t’eﬁé%dﬂ”‘ﬁ@é’gh Arbocel * and the organic |ayer was separ at ed.

tracted with ethyl acetate (3 x 200 m), and the

< -[B=(4e mbrphdli aitto rdzofd-8ccarboxamide
and

Preparation 46b
5-ethyl-1-{2-(4-morpholinyl)ethyli-4-nitro-1H-pyrazole-3-carboxamide

Using the method of preparations 10a and 10b, the title compounds were
prepared using 4(2-chloroethyl)morpholine.HCl. The regiochemistry was
determined by nOe studies.

3-Ethyl-1-[2-(4-morpholinyl)ethyil-4-nitro-1 f-i-pyrazole-s-carboxamude

“m.p. 133°C.

TH NMR (300 MHz, CDCly): 6 = 1.25 (t, 3H), 2.4-2.45 (m, 4H), 2.75 (t, 2H),
2.9-(q, 2H), 3.55-3.65 (m, 4H), 4.45 (t, 2H), 6.4 (br s, 1H), 7.6 (br s, 1H):
LRAMS (TSP) 298 (MH").

Analysis: Found C, 48.47; H, 6.47; N, 23.49. Calcd for CioHgNsO4 : C,
48.48; H, 6.44; N, 23.56%

5-ethyl-1-{2-(4-morpholinyl)ethyl]-4-nitro- 1 H-pyrazole-3-carboxamide

m.p. 144.9-147.1°C.

TH NMR (400 MHz, CDCl): 8 = 1.25 (t, 3H), 2.4-2.5 (m, 4H), 2.8 (i, 2H),
3.0 (q, 2H), 3.55-3.65 (m, 4H), 4.2 (t, 2H), 6.0 (br s, 1H), 7.25 (br s, 1H).
LRMS (TSP) 298 (MH™).

Analysis: Found C, 48.49; H, 6.47; N, 23.35. Caicd for C12H19N504 C,
48.48; H, 644 N, 23.56%




in Vacuo. The crude product was then taken up in NaHCO3 (sat. ag., 500 to
m ) afld et h\yl acetate (200 m). The organic |ayer was separabgd,, ,%95003
aqueous | ayer washed with dichl oronethane (200 m), acidified WI% conc.
HC1 to pH WOANZ1&Xtracted with ethyl acetate (5 x 200 nl). REHRWM#Ned
extracts were washed with brine (200 m), dried (MgSO4) and concentrated
i'n vacuo. Purification of the crude product by col umm chromatography i5
(99: 1: 0. 25 et hyl "acet at e: net hanol : acetT 90aci d as el uent), and then
recrystailisation fromhot diisopropylether gave the title conpound as a
yellow solid (3.91 g, 18.9 mmol). | H NWR (400 -MHz, CDCI3): 8 = 1.60 (t,
3H), 2.60 (s, 3H), 4.80 (g, 2H), 8.93 (s, 1 H, 8.96 (s, 1 H. 20 LRwVB (ES
- negative) 208 (MH) M Preparation 57 Methyl 2-ethoxy-54o0donicofinate 25
Concent r at edF_’&DQEm.é_Zam d (2 mM) was added to a stirring suspension of

¢ ()

the title €oppo 51b-8-Ba & (250

m), and theH ric acid

(1 nl) was meqme @cﬂﬂ bbﬂd mfﬁré?arartwd mqmg &mmm)avagkl;ssbhtenlrm
standing at -18C for 16h The o

f-white aj.e Ite e.d off and
neanad 35 o elanst (ARl ancleaied Wih 0% Pd 0Bt & 0% 89 b
| ut 0 Th
organt o a1 BTGl 50, YrSPinidahen Yr 6 7 Te 8%%*@'&#%%@9‘@“ was

dried over w&@nonmmmmm the fnmratmcoocewqfadentvasuoﬁo lag oitwhjsound as

53 "3 et el camboltd s Syl el et iS50y

ether (13.18 g, 49.3 mmol).

10
m.p. 115-7°C.
1H NMR (300 MMz, CDCl3): 8 = 1.2 (t, 3H), 2.4-2.5 (m, 4H), 2.55 (q, 2H),
2.8 (t, 2H), 3.4 (s, 2H), 3.6-3.65 (m, 4H), 4.45 (i, 2H).
LRMS (TSP) 268 (MH").

15 Analysis: Found C, 53.89; H, 8.04; N, 25.86. Calcd for C12H21NsO2 : C,
53.92; H, 7.92; N, 26.20%

Preparation 48
20  N-{5-(Aminocarbonyl)-3-ethyl-1-[2-(4-morpholinyl}ethyl}-1 H-pyrazol-4-yi}-5-

iodo-2-propoxynicotinamide
The title compound was prepared by the method of preparation 13 using

the title compounds of preparations 31 and 47.

25  m.p. 180-180.5°C.
1H NMR (300 MHz, CDCl3): 8 = 1.05 (t, 3H), 1.25 (t, 3H), 1.85-1.95 (m,
2H), 2.4-2.55 (m, 4H), 2.6 (q, 2H), 2.8 (t, 2H}, 3.55-3.7 (m, 4H), 4.5 (1, 2H),
4.55 (t, 2H), 5.6 (br s, 1H), 8.25 (br s 1H), 8.5 (s, 1H), 8.75 (s, 1H), 8.5 (s,
1H). ' '

30 LRMS (TSP) 558 (MH").
Analysis: Found C, 45.05; H, 5.23; N, 14.59.- Calcd for Q21H29N304I .



s%;l 8.44 (s, 1 H LRWVS (TSP - positive) 308 (MH) Anal. Found C,

0 H, 3 18; N, 4.45. Calcd for COHI003NI: C, 35.20; H,  3p28qustbodd- 56.
10 Preparq{,bgﬂzﬁgz Met hyl 5-acetyl 2-ethoxynicotinate Pall adi uma } acetate
(877 ny, 3.90 nmmol), butyl vinyl ether (19.8 m, 0.15 nol PAABMDI3Y ¢ o y|
phosphine (2.37 g, 7.81 mmol) were added to a stlrrlng 15 sol.ution of the
title conpound of preparation 57 (15. O?g 48 8 mol ) and triethylam ne
(10.9 m, 78.1 nmol) in acetonitrile (150 The m xture was refl uxed

for 1.5h under nitrogen, and then the sol vent ‘renoved in vacuo. The
residue was taken up in 6N HCl (60 ml), and stirred at RT for 1 h. - The
m xt ure was %dO| 45-84; W BrR%Ne15.04%d extracted with ethyl 20 acetate (3
»X 250 m). The conbined organic |layers were dried (MpSO) and concentrat ed
" in vacuo..,The brown residue was purified by flash colum chromatography
(et hyl ené: chl ori de as el uent) to give an off-white solid, which was

.recrystal lised fr I i sopropylether to yield the title conpound as pale
brown need| &2@@@&3.7 mml) 25 mp L11- 1120 1 H NMWR (400|sz CDC13) :

i p-i 15004 (=78 C 59.19; H, 30 5.87; N, 6 27 20 August
2003 V\D 01/ 1, B0 /01430 Pre ra on
o At yl é‘?ﬁ’ i‘%q mn%HP % DroBABRT e BretBod ol preparation, 13m0 of
pr epar atlonwpfo?jubis of pRépafationd 31 aﬁdw.ﬁlaa%%m?@o@)z was added a
sol ution of sodi um hydroxi de éz 56

c THNMR (300 Miz, CDCL): 5 =12 (& 360, 1.5 (t, 3H), 2.4-2.5 (m, 4H), 2.6

10 (g, 2H), 2.8 (t, 2H), 3.6-3.7 (m, 4H), 4.45 (t, 2H), 4.65 (q, 2H), 5.6 (br s,
1H), 8.3 (brs, 1H), 8.45 (s, TH), 8.77 (s, TH), 9.55 (s, 1H). .
LRMS (TSP) 544 (MH").

15  Preparation 50
N-[3-(Aminocarbonyl}-1-{4-cvanobenzyl)-5-ethyl-1 H-pyrazol-4-yl]-2-ethoxy-

5-iodonicotinamide

The title compound was prepared from the title compound of preparation
38 and 4-cyanobenylchloride in 83% yield (988 mg).
- 20 TH NMR (300 MHz, CDCl3): 8 = 1.2 (t, 3H), 1.55 {1, 3H), 2.8 (q, 2H), 3.0 (s,
- 3H), 3.1 (s, 3H), 4.65 (q, 2H), 4.95 (s, 2H), 5.2 (br s, 1H), 6.6 (br s, 1H),
8.40 (d, 1H), 8.80 (d, 1H), 10.45 (br s, 1H).
LRMS (TSP) 514 (MH*), 537 (MNa*).

PascN

Preparation 51 _

N-3-(Aminocarbonyl)-5-ethyi-1-(2-pyridi

2-propoxynicotinamide

The title compound was prepared using the method of preparation 13 and

30 the title compounds of preparations 31 and 4-amino-5-ethyl-1-(2-
pyridinylmethyl)-1H-pyrazole-3-carboxamide (WO 9849166).



mmolY). in water (10 m). The mixture was stirred at RT. for 2h, after which

© it "w@s concentrated in vacuo. The residue was partitioned bepwagkt 8sday!

ARSI A TR S e s e e e 4,

. acet ate (1Q0 m) and water (100 m). The aqueous |ayer was separ at ed,
cacidified wobyZhHCl, and then extracted with ethyl actetat@shodoidsd M) -

I 0 These conbi ned organic extracts were washed with brine (100 m), -dried
(MgSH) and concentrated in vacuo to yield the title conpound as a yell ow
solid (6 g, 28.6 nmol). mp. 117-118C.JgF NVR (300MHz, CDCI 3): 8 = 1.54 (t,
3H), 2.62 (s, 3H), 4.78 (q, 2H), 8.95 15 (br s, 2H) LRM5 (ES - negative)
208 (M+) Anal. Found C, 57.32; H, 5.43; N, 6.53. Calcd for C10H1104N. C,

57.41; H 5 N . 6.70. 20 P i 60 5- A [ - N
| 3-[ ami nocarugmglﬂ_@&ﬂép 9@5%[%1‘%9%5&94 S%&@y?ﬁo%@ (%-3Hhcho
i coti i d | ' t i , 3.82
o) o5 ankoRi 2, Bed ke, 119, tad AT (I 90 1, ) 7520 ()
hexaf | uor - ~ptdl phad dapp. 59 H), 8140 ¢drtkl),)8.60 (DAFIKIB®B.76)(snd#)ad0sd (5 a

sol ution of he title conpound of preparation 55 (796 ng, 3.82 mmol) and
diisopropyle1t lamne (3.33 m, 19.1 mol) in DW (15 m ). After 1h the

DVF was rsenovRiig (ES. ivé‘i&iﬁ%%@s Wgﬁmmbiibﬁpm(m)wen 30 .et hyl

actetate (200 m) and water (200 organi c | ayer was separated,
washed wit h ApaicBeunddl, 4263; HL 801 1HN, Hn69.1 K all fqraGaH2408NsMCo47 20112 - -
98 20 August 2%%% ﬁ(y:é[/sl 0/01430 M), dried (MJSH) and concentrated in
vacuo to gi v'é" "~oe sof'id. This was recrystallised fromisopropyl

al cohol to yield the title conpound as a ,

10  Preparation 52
tert-Butyl 3-(3-(aminocarbonyl)-5-ethyl-4-{{(5-iodo-2-propoxy-3-
pyridinyl}carbonyllamino}-1H-pyrazol-1-yl)-1-azetidinecarboxylate

The title compound was prepared by the method of preparation 17¢ using

the products from preparations 32 and 44.

15 1H NMR (400MHz, DMSO): & = 0.95 (t, 3H), 1.05 (t, 3H), 1.40 (s, 9H),
1.78-1.88 (m, 2H), 2.68 (q, 2H), 4.22-4.35 (m, 4H), 4.40 (t, 2H), 5.33 (t,
1H), 7.35 (bs, 1H), 7.52 (bs, 1H), 8.40 (s, 1H), 8.55 (s, 1H), 10.10 (s, 1H)
LRMS (TSP — positive ion) 373.2 (MH" - BOC and I)

Anal. Found C, 45.11; H, 5.07; N, 13.56 Calcd for Cz3H31OsNegl. 0.2 DCM:

20 C,45.28; H, 5.14; N, 13.66.

Preparation 53
fert-Butyl 4-(3-(aminocarbonyl)-5-ethyl-4-{[{5-iodo-2-propoxy-3-
25  pyridinylicarbonyllamino}-1 H-pyrazol-1-vi)-1-piperidinecarboxylate

The title compound was prepared using the method of preparation 17b,

and the product from preparation 32 in 52% yield (10.3 g).

1H NMR (400MHz, CDCl;): & = 1.00 (t, 3H), 1.10 (&, 3H), 1.45 (s, 9H),

1.85-1.95 (m, 4H), 2.10 (m, 2H), 2.84 (m, 4H), 4.10-4.30 (m, 3H), 4.50 (t,
30 2H), 5.10 (s, 1H), 6.60 (s, 1H), 8.40 (s, 1H), 8.72 (s, 1H), 10.30 (s, 1H)

LRMS (TSP — positive ion) 628 (MH") |



paﬁ brown solid (1.1 g, 2.75 mml) mp. 238-240C 5 1H NVR (400MHz,
© 84 0.39 (m 2H), 0.60 (m 2H), 1.18 (t, 3H), 1.26 GRhudushopsl: 53
(t 3H) ‘goaﬁz? 2 3H), 2.92 (q, 2H), 3.95 (d, 2H), 4.74 (q Cl'éﬂ% B 420 (br
s, 1H, 885 (s, 1H, 9.00 (s. 1H), 18<FgBipd0
H). LRIVB(ES- positlve) 400 (MH}) to Anal. Found C, 59.34; H, 6.41; N,
16.80. Calcd for C20H25MN5. 0. 3H20. 0.4l PA: C, 59.35; H, 6.58; N, 16.80.

Preparation 61 15 5-Ace |-N 3- aninocarbon i -5-eth |-1 H azol-4- | -2-
et hoxyni coti nam de A solution of the title corrpound from preparation 59
(5.70 g, 27.3 mol) and O (7-azabenzotri azol - )-N, N

N, N=t et r anénall Gound Gn47e5&: i L9.71; Nﬁdﬁi&ﬁ@@l@fﬂr@si‘lﬁ@sﬂ‘lmlﬁaﬁ)ncnet hyl ene
chl oride ( Otoasolutlon of 4amn03ethyl
f+pyrazo|,e%§0§g1%'o¥§ﬁ1 @gqggarepared as WD 98/49166) (4.20 g, 27. 3 mol) and
di i sopropyl et hyl am ne (23.7 , 136.2 mmol) in nmethylene chloride (115
-m). After 1 h the mxture vvas diluted with brine (100 m) and washed with
NaHCO3 (sat. aqg., 100 ml) and then HCl (2N, 100 m ). Each aqueous | ayer
was back-extracted with. 25 dichi (100 m), and the conbined

or gani cg washed with brine (100 Iﬁé?g&g“ ed }NgSOfL) - and concentrated in
vacuo. An dri@lyekipeapyimeiipiie3-elfivitdraitio-1 Hepyraraletbidarmmxantidai ned by
trituration th ethyl acetate, followed by recrystallisation from

et hanol , \Mﬁi‘-ﬂe the remai nder was purified by flash colum chromatography

(95:5 et hy:{rgﬂgréﬁ&hcg4 e : met hanol as 30 eluent) to yield the title
conpound ( alr_ wWei g .8 g, 22.5 mmol). mp. 217-219C WO 01/27112 20

Augutst 2003 -(cCclDp 'a'ltu‘e‘ edfayl-4-nitro~1 H-pyrazole-3

-carboxamide

~'10 A suspension of 3-ethyl-4-nitro-1H-pyrazole-5-carboxamide (prepared as
in W0O98/49166) (40.0 g, 217 mmol) in dry DMF (300 ml) was treated with
cesium carbonate (77.8 g, 239 mmol). To this, in a single portion, was
added cyclopropylmethyl bromide (22.9 ml, 239 mmol) and the resultant
suspension stirred at RT for 6h. After condensation in vacuo, the residue
15 was partioned between ethyl acetate (200 ml} and water (200 ml), and the
insoluble material removed by filtration. The solid was partioned between
water (200 ml) and methylene chioride (200 ml), and undissolved solid
removed by filtration. Combined organics were washed with brine (100
ml), dried over MgS0O;, and condensed to a solid (-40 g). The two
20 regioisomers were separated by crystallisation of the crude mixture. The
( | more lipophilic component (Rf = 0.27, methylene chloride:methanol 98:2)
crystallising from a mixture of methylene chloride (50 mil) and
diisopropylether (200 ml) to give 1-(cyclopropylmethyl)-3-ethyl-4-nitro-1H-
pyrazole-5-carboxamide (12 g, 50 mmol). Crystallisation of the mother
25 liquors from. acetonitrile gave the more polar component (Rf = 0.19,
methylene chioride:methano! 98:2) (10 g, 42 mfnol) which was confirmed
as the 1-(cyclopropyImethyl)-s-ethyl-4-nitro-1 H-pyrazole-3-carboxamide by
nOe experiements. The mother liquors contained further material as a
mixture of regiocisomers (20 g, 84 mmol).

30  1-(cyclopropylmethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide

| 1H NMR (300 MHz, CDCl3): & = 0.38-0.42 (m, 2H), 0.5-0.6 (m, 2H), 1.2 (t,



i d'L H NVR (400MHz, DVBO): 8 = 1.12 (t, 3H), 1.42 (t, 3H) 2.58 (s, 314),

- 2.734%%q, 2H), 4.61 (q. 2H), 7.26 (bs, | H), 7.48 (bs, , 28:AldustBe03l H) .
© 8.90 (s, 34 I—&}%&lo 52 (bs, 1 H), 12.93 (bs, 1 H. LRMS5 (TSP - positive)

346.2 (MH WO Found C, 55.45; H, 5.64; N, 19.91. Cal ®RCHTR00/01430
Cl16H190O4N5: C, 55. 65 H 5.55; N 20.28. Preparation 62 io tent Butyl -
- 4-f4-{{(5-acety-2- ethoxy 3-Dvridinyl)carbon |l am nd)-3- am nocarbon i

. -5-eth -1 H razol - | -1- i eridinecaPho-late The title conpound from
- preparation 61 (4. 32 g, 12.5 mml) and cesium carbonate (4.90 g, 15.0
mmol ) were dissolved in DM (60 m), and 1-(telt-

but oxycar bo 0 B r m 15
Lot 000, Bk B3R, :’%‘hﬂma‘“g@%@a@é&“ﬂ s " e

m xture was ISBM’SEEEB)ZEQ Ihder nitrogen for 6h, after which additional

ool ) ana. ¢ CANAREISH Ehlad ) B7 387 L G BBLAN 08, ! ERBEHG £ niont 6 ¢ s

heated at 605 95 Hasfog:iNes3 §8%h. The mi xture was 20 concentrated in vacua,
and the residue was partltloned bet ween ethyl acetate (200 m) and water
(200 M) 3 Brine (50 M) -was then added, the organic |ayer separated and

th Th
coﬁb?ﬁggogfggi(%ﬁé@gy@%pﬁ%d&hgylwéw %9?%%gg§£$@§ﬂ%$fg¥%gd), n vgcuo The
crude produci HWIRARPH0O M, @DGQ}W@.@S@&?WWP@@OéS [t 2I°f;“l1$8 2

met hyl ene chl ori de- rret hanol r epeat ed to O: t ane: et hyl
acetate) to {i3HH 1.2d.3i(m, él't)oﬁ*;ﬁ‘jJ(m 2Hjs450 (dhi2H), &B5 (br(s. ’ﬂ-!)g?Z(hlgs;mDI ).

m p. 197202 H NVR (400MHz, CDCI3): b = 1.24 (t, 3H), 1.49 (s, 9H), 1.58
(t, 3H), 30 (m 2H) 2.15 (m 2H), 2.60 (s, 3H), 2.90 (m 2H), 2.93
(a, 2"'),104 ZIZRMB(TSP)'EBQQN@?)(FH 2H), 4.78 (q, 2H), 5.26 (bs, 1 H), 6.66

(bs, 1 H), 8 (s, 1 H,
Analys:s. Found C, 50.30; H, 5.90; N, 23.39. Calcd for CioH14N4Os :
50.41; H, 5.92; N, 23.52%

15  Preparation 55
4-Amino-1-(cyclopropyimethyl)-5-ethyl-1 H-pyrazole-3-carboxamide
The title compound was prepared following the method of preparation 11
using 1-(cyclopropyimethyl)-5-ethyl-4-nitro-1 H-pyrazole-3-carboxamide
(from preparation 54b) in 92% yield (7.7 g).
20 m.p. 143-145°C.
1H NMR (400 MHz, CDCls): 8 = 0.35-0.42 (m, 4H), 1.18 (t, 3H), 1.25-1.35
{m, 1H), 2.55 (q, 2H), 2.8 (br s, 2H), 4.33 (s, 1H), 4.36 (s, 1H).
LRMS (TSP) 209 (MH").
Analysis: Found C, 57.58; H, 7.78; N, 26.76. Calcd for C,oHsN4O : C,
25 57.67;H,7.74; N, 26.91%

Preparation 56
5-Acetyl-2-ethoxynicotinic acid
30 Palladium (Il) acetate (919 mg, 4.08 mmol), butyl vinyl ether (18.9 ml,
146.5 mmol) and tri-o-tolyl phosphine (2.50 g, 8.16 mmol) were added to a




W 9
( MHO

27112 --100- 9.03 (s, 1 H), 10.49 (bs, | H LRMVB (ES - positi

20 August 2003 PCT/ 1 BOO 01430 Anal .

ve) 529

Found C, 58.04; Hpofu@&totds

15. 39. Calw@ of/@r1£CH3606N6. 0. 5H2G:  C, 58.09; H, 6.94; N, Iriomoodiasoe
Preparation 63 5-Ace |- 5- aminocarbon -3-eth |-1- 1-nmeth |-1 H-II% dazol - 2-

yl nmethvlf-1 H pvrazol -

prepared by the nethod of preparation.g4§_using
4-am no-3-ethyl -1-[(1-methyl -1 H imdazol-2-yl)methyl]-1 H pyrazol e-5-
carboxam de (prepared as in WD 9954333) and the title conpound of

D 0 o oFpiimea solution qf dhe 4fis comprurndof preparafioges] (1E0ig, 5187 gifioy ' 4
,H) 6. 85 14,
Lk (Saﬁ‘é rfibth@ara@m (@e% zﬁ"és_@% ?g.“ﬁ".?)\, él')i' dﬂetoﬁtrﬁé’ ((150 ilnlw THe 80 (br

- negat
¢ 438 (ES) zomm;aawasureﬂum fori3hi undet nitrogen; eo@m@ smedua. &anqr \ﬁ?h

~1- net

by the neth

925

br s),

h |-

14

222

4 yl| f-2-ethoxynicotinam de io The title conpound was

ive)
1 am™no

AT oA WP A

I ons 3 and

o &tirréd®Pakt /T S fo Qni?a (Phk rhixturé. \ﬂas( @hen diluted]. With .

(TSP) 486 ( M_H sep%?atAHg ufﬂe %Eiﬂéoué/\&géé %Ja%lé)xtPﬂé& W &ﬁﬂ?écetate (3 x

-

L

- 10

15

20

25

30

200 ml), and the combined organics were dried (MgSO4) and concentrated
in vacuo. The crude product was then taken up in NaHCO; (sat. ag., 500
mi) and ethyl acetate (200 ml). The organic layer was separated, the
aqueous layer washed with dichloromethane (200 mi), acidified with conc.
HCI to pH 1, and extracted with ethy! acetate (5 x 200 ml). The combined
extracts were washed with brine (200 ml), dried (MgSO,) and concentrated
in vacuo. Purification of the crude product by column chromatography
(99:1:0.25 ethyl acetate:methanol:acetic acid as eluent), and then
recrystalfisation from hot diisopropylether gave the fitle compound as a
yellow solid (3.91 g, 18.9 mmof).

1H NMR (400 MHz, CDCly): & = 1.60 (t, 3H), 2.60 (s, 3H), 4.80 (g, 2H),
8.93 (s, 1H), 8.96 (s, 1H).

LRMS (ES - negative) 208 (MH)

Preparation 57
Methyl 2-ethoxy-5-iodonicotinate

Concentrated sulphuric acid (2 mi) was added to a stirring suspension of
the title compound of preparation 37 (40 g, 137 mmol) in methanol (250
ml), and the mixture refluxed for 2h. A further afiquot of sulphuric acid (1
ml) was added, and the mixture refluxed for a further 2h, before standing
at —18°C for 16h. The off-white precipitate was filtered off and washed
with methanol, dissolved in ethyl acetate (500 mi) and the solution,
washed with NaHCQ; (sat. aq., 200 ml) and bn"ne (200 mi). The organic

65 (2H,

2.82 (2H, t),
6.6 walermnub nangyl a@etate(. flitlgred thr%!g%}\ Oqers") and t%@ é(gfw 45&9?5)2 (iRHI\/B
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i -- 131 Synthesis of the Compounds of Formulae |A and |IB Exanple 1
- - But o%f-S-i do-3-pyridi yl -3-ethyl-2_(2-nethoxyethyl)-2.6- dlzme%&sz 5
- pyrazol ol 4. %qyg.{ l&m di n- 7-one Pot assi um hexanet hyl di si | azi d

mmol ) was ad 0“N-[3- (am nocarbonyl ) - 5- et hyl - 1- ( 2- net hoxYet/HEA nq‘i”

H pyrazol - 4-yl ] - 2- but oxy-5- i odoni cotinam de (Preparation 13) (100 ng, 0.19
nmol ) in degassed n- butanol (2 nL) and_the solution stirred under a
nitrogen atnbsphere. The io0 reaction adOsated at reflux for 9 h and then
cool ed. The butanol was renobved in vacuo and the residue partitioned

bet ween di chl oromet hane and 1 N hydrochloric acid. The organic phase was
separ at ed anlayensas drmdtdwérngsmdtanddcmeednd vaowoctn givecthet titlgi ve a

- white solid. Trlturatlon\# et h gam EDChetltle conmpound (40

mg, 429 as SOMPOURS %aea-w'twp 13): 8= 1.00 (t, 3H),
1.40 (t, 38 mi,gg 1.90 (m 2H) 3.05 (g, 2H), 3.30 (s, 3H), 3.90
(t, 2H), 4.40 t, 2 455(t 2H), 8.40 (s, 1 H), 9.00 (s, 1 H), 10.70

(s, 1 H. LRWH memmﬂzlcumws 2@ 16x BH), 3.90 &34, 4643)((1 (2H)5836et h
| -2- 2-netho,et xo 67-di h dro-2H
pyr azol o[ . 3 %Ilﬂ%)r $-Wl)y| | nicotinate

5- ( 2- But oxy y I | - 2- (2- met hoxyet hyl) - 2, 6-di hydr o- 7HL
25 pyrazol o[g'l:gwg pyr i n{sgg“@%rgﬂ? ‘ampl e 1) (100 my, 0.20 mol),
pal | adi um ac &iretl eFOGAd €, 35006;04,13t18"NpK)45. 1Caldd fof GabhisDyNb G 3H200H;

propane (37 5g= CNO% EED') and triethylamne (0.22 nL, 1.56 Mol ) were
added to net ) and di nethyl sul foxide (0.7 nL). The reagents were

stirred together under an atnosphere of carbon nonoxide (482.6 30 kPa (70.
psi)) at 75C for 14 h. The reaction m xture was -filtered through Celite(r)
and the 4®l vent renoved in vacuo. The product was purified by 20 August

2003 Preparation 58
Methyl 5-acetyl-2-ethoxynicotinate
Palladium (Ii) acetate (877 mg, 3.90 mmol), butyl vinyl ether (19.8 mi, 0.15
mol) and tri-o-tolyt phosphine (2.37 g, 7.81 mmol) were added to a stifring
15  solution of the title compound of preparation 57 (15.0 g, 48.8 mmol) and
triethylamine (10.9 mi, 78.1 mmol) in acetonitrile (150 ml). The mixture
was refluxed for 1.5h under nitrogen, and then the solvent removed in
vacuo. The residue was taken up in 6N HCI (60 mil), and stirred at RT for
1h. - The mixture was then diluted with water, and exiracted with ethyl
20 acetate (3 x 250 ml). The combined organic layers were dried (MgSOy)
and concentrated in vacuo. The brown residue was purified by flash
column chromatography (methylene chloride as eluent) to give an off-white
solid, which was recrystallised from diisopropylether to vield the title
compound as pale brown needles (5.3 g, 23.7 mmol).
25 m.p. 111-112°C
1H NMR (400MHz, CDCl3): & = 1.41 (t, 3H), 2.56 (s, 3H), 3.89 (s, 3H), 4.54
(9. 2H), 8.62 (s, 1H), 8.83 (s, 1H)
LRMS (TSP - positive) 224 (MH*)
Anal. Found C, §9.11; H, 5.80: N, 6.22. Calcd for C11H1a04N: C, 59.19; H,
30 5.87;N,6.27.



WO B]/ 27112 PCTI | BOO/ 01430 --102- flash col umm chromat ography (gradi ent
el uti

title co
1.40 (t,
(t,

(s,

2H),

1H,

n frem di chi oronethane to 2% et hanol : di chi or onet hang), 4 o 956/0% t he
"‘gﬁ;‘ﬂﬂzﬁi&q ng, 1009 . H NVMR (300 MHz, CDCI3): S i’fi'”gg‘l

U SH)
1.50 (m 2H), 1.90 (m 2H), 3.05 (g, 2H), 3 018 3 90
.00 (s, 3H), 4.40 (t, 5 2H), 4.60 (t, 2H), 8.85 (s, 1 H), 9.25
10.60 (s, 1 H. LRVS (TSP)._¢80.2 (MHO . Exanple 3 6-Butox

5--[ 3-et hyl - 2- (2- met hoxvet hyl ) - 7- oxo- 6. 7- di hydr o- 2H pyrazolo[4 3= i0

dl ayrim din-5-yl]nicotinic acid Sodi um hydroxide (0.52 nL of 2N) was added
to a solution of nethyl 6-

but oxy-5-[ 3- et hyl - 2- ( 2- net hoxyet hyl ) - 7- oxo- 6, 7- di hydr o- 2H pyr azol o] 4, 3-

,d]l pyri m di
* The sol utjon

Nph; o i nate (Exanple 2) (226 ng, 0.53 mmol) in di oxane.
P’%\%é‘&@’f%ed for 14 h. The pH was adjusted to pH 2-3 with 15

= hydr ochl okiB-Azety-2tdthxyriodtinibaicid xt ure concentrated to dryness. Hot

.= et hanol
sol uti on

dded to t i d and the sl il d,_The_eth
V8 S5hlulion ol B eoPmounof pidmstatan BB/Ec15,g0 52 me)

. o o) SO i sl Soifus op suliet hylras (55 0. gDV 1 200

M4z, cDdl 3)

(m

2H), 3.10 (mmaHn wates(1Q mi).3Whe mixboewas stifyed at BY for 2hp after whith itt, 2H),
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acidified with 2N HCI, and then extracted with ethyl actetate (3 x 100 ml).
These combined organic extracts were washed with brine (100 ml), dried
(MgS0,) and concentrated in vacuo to yield the title compound as a yellow
solid (6 g, 28.6 mmol).

m.p. 117-118°C

1H NMR (300MHz, CDCl,): 8 = 1.54 (t, 3H), 2.62 (s, 3H), 4.78 (q, 2H), 8.95
(br s, 2H)

LRMS (ES - negative) 208 (MH")

Anal. Found C, 5§7.32; H, 5.43; N, 6.53. Calcd for CioH110OsN: C, 57.41; H,
5.30; N, 6.70.

Preparation 60

5-Acetyl-N-[3-(aminocarbonyl}-1-(cyclopropyimethvl)-5-ethyl-1 H-pyrazol-4-
vi}-2-ethoxynicotinamide
A solution of the title compound of preparation 56 (800 mg, 3.82 mmol)

and O-(?-azabenzotriaiol-1-yI)-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 ml, 19.1 mmol) in DMF (15 mi). After 1h the
DMF was removed in vacuo, and the residue was partitioned between
ethyl actetate (200 ml) and water (200 ml). The organic layer was
separated, washed with NaHCO3 (sat. aq., 100 ml) and 1N HCI (aq., 100



Carhonyl di i m dazole (47 ny, 0.24 mmol) was added to a stirred solution of

5 6- lgit oxy-5-[ 3-et hyl - 2- (2- met hoxyet hyl ) - 7- oxo- 6, 7- di hydr o- 2 4, 3-
dl pyri m diit-5-yljnicotinic acid (Exanple 3) (100 nyg, 0.24 %9‘365'?&%@

tetrahydr oWorean27(12 nl -) under a nitrogen atnosphere. The nPRTAB&/MAID
stirred at roomtenperature for 1 h. A further 20 ng of

car bonyl di i m dazol e was added and the m xture stirred for a further 1 h. io
The mi xture was cooled to OC and wat er 980-3 nlL) added foll owed by sodium
borohydride (27.4 ng, 0.72 mmol ). Stirring was continued for 1 h. The
reaction m xture was quenched with water and extracted from2 N HCI wth

et hyl aceta (MySO4)
and evapor ahﬂh %@gmgg%gabpﬁé“%ﬁg‘%@ i %@%ﬁjé‘e‘b&r ?&iggsglgi vvaq?lspurl fied
by flash cob\mnrecwstaméegrfmmystﬁmopw alebhel ta yisid thefitle diompourshsstane to
5% et hanet:; d| chl oro hama) ﬂ1ve the title conpound (20 ng, 21 %9. 'H
NVR (300 I\)fl—if’a ecbravy) s0 (??5 1.40 (t; 3H), 1.50 (m 2H), 1.90

> 3.05 (q, 2H), 3.30 3H), 3.90 (t, 2H), 4. 40
(23](tH) ?'?rpsgb?sz‘“%ﬁ? 4.75 (gq 2H)H) 8. 20 (gs 1 H), 8. 80 Es, 1H)H), 10. 80

(s, 1 H)s HRVRMRSRDOMNZ,. GDOKt-S A0BY fins 2H)p0B0 @n, 2M)04; 184(t, 8H)9; N,

2003 O 01120 I, WO 1 EEHOIHH 258 183 28518 21395 40. 300204 75"
2-metho eth @h’r %ﬁ@’({% 1) B.e¥ BredH)28Es2(s? 18D, 9100 @) AH); 10.48\BRENO

-N-neth | ni

6- But oxy- 5- [{#f)et hyl - 2- ( 2- met hoxyet hyl) - 7- oxo- 6, 7- di hydr o- 2H pyrazol o 5
[4,3-dIpyrinmdin-5-yl]nicotin d (Exanple 3) (200 ng, 0.48 nmol) was .
di ssol ved i ﬂ-wgt{%gb]?@?ﬁ!iﬁ)e éﬁ&ﬂwydr oxybenzotriazole hydrate (78 ng,' °
0. 58 ?’I‘ﬂ:(ll (ﬁo,gha’ret a.gg@gprogyl )63,1et hNI -cpgBodi i m ¢%ch for

hydrochlorl 120 ny were added foll owed by
020H2504N5 0. 3H20 0. 2IPA C 59.35; H, 6.58; N, 16.80.

Preparation 61

15 5-Acetyl- N—[3~(ammocarbonyl)-5-ethyl-1 H-pyrazol-4-yl]-2-

ethoxynicotinamide
A solution of the title compound from preparation 59 (5.70 g, 27.3 mmol)

and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluor-
phosphate (10.9g, 28.6 mmol) in methylene chloride (100 ml) was added
20 to a solution of 4-amino-3-ethyl-1H-pyrazole-5-carboxamide (prepared as
WO 98/49166) (4.20 g, 27.3 mmol) and diisopropylethylamine (23.7 ml,
136.2 mmol) in meéthylene chloride (115 mi). After 1h the mixture was
diluted with brine (100 mi) and washed with NaHCO; (sat. aq., 100 ml) and
then HC! (2N, 100 mi). Each aqueous layer was back-extracted with.
25 dichloromettiane (100 ml), and the combined organics washed with brine
(100 mi), dried (MgSO,)-and concentrated in vacuo. An analytical sample
of the title compound was obtained by trituration with ethyl acetate,
followed by recrystallisation from ethanél, while the remainder was purified
by flash column chromatography (95:5 methylene chloride : methanol as
30  eluent) to yield the title compound (total weight =7.8 g, 22.5 mmol).
m.p. 217-219°C '



dii s%gropyl ethylamne (0.34 nL, 1.95 mmol). N, O di net hyl hydroxyl-amne io
hydrothl ori de (56.3 ng, 0.58 mml) was added and the m Xt ure gt LiEdoAt
roomtenp@gﬂ; glfor 14 h. A further 0.29 mmol of 1- hydrox¥, ben otrlazole
hydrat e an f%? di et hyl am nopr opyl ) - 3- et hyl - car bodi i m de CH #i%r i de
were added and the reaction stirred for a further 3 h. The reactlon

m xture was diluted with further dichlgtonmethane, washed with 15 water,
dried (MgS™) and concentr at ed. Puriﬂ@af’i on by flash col um

chromat ogr aphy (gradi ent elution fromdichl oromethane to 5% net hanol :

di chl oronet hane) gave the title conpound (178 ng, 81 % . 'H NWVR (300 Mz,
CDCl 3): S =1H NMR((400RMYz, OMBO)( 8 = B (t, BHD1(42 (128H), 2.58%s,(30), 2893 3. 05

(0 50 2 Goat; 43 tacedh 126 GSLyHlaidg s, Wprdderitn.£96 “iane

(TSP): 459, 1H "I’U)52°ﬂ'f§yﬁ-l gfggu(lgg $H)S57.80; H, 6.56; N, 18.02; C22H30N6(6
requires C, )é7 63; H, 6) N, 18. 3?3 WO 01/27112 --105 20 August 2003

PCT/ | BOO/ OWSE@ESFDF@QSBNB))3402T(IWT)OI | owi ng corrpounds were made by the

o B, AR BRI Srrs! B 535 oD Ui ColeBlont atogilly ¢S5, E%’”’TQS“ ’

(m 3H), 1,505(; N2bib.2g- 90 (m 2H ), H-2.80-3.20 (m 10H), 3.30 (s, 3H),
3.40- 3.80 (m ’73.°85 (t, 2H), 4.40 (t, 2H), 4.60 (t, 2H), 6.80-9.80 (m
7H), 10.80 (s, 1H) 7534.5(300 MHz, CDCI3) 5: 1.00 (t, 3H), 1.40

Preparation 62

" 10 tent-Butyl 4-{4-{I(S-acetvi-2-ethoxy-3-pvridinyl)carbonyllamino}-3-
(aminocarbonyi)-5-ethyl-1H-pvrazol-1-yl}-1-piperidinecarboxylate

The title compound from preparation 61 (4.32 g, 12.5 mmol)} and cesium
carbonate (4.80 g, 15.0 mmol) were dissolved in DMF (60 ml), and 1-(fer-
butoxycarbonyl)-4-piperidinylmethane sulphonate (Bioorg. Med. Chem.
15 Leit. 1999, 9, 1285) (4.20 g, 15.0 mmol) was added in one portion. The
mixture was stirred at 100°C under nitrogen for 6h, after which additional
1-(tert-butoxycarbonyl)-4-piperidinylmethane sulphonate (1.75 g, 6.26
mmol) and cesium carbonate (2.00 g, 6.26 mmol) were added. The
mixture was heated at 60°C for a further 16 h. The mixiure was
20  concentrated in vacuo, and the residue was partitioned between ethyl
acetate (200 ml) and water (200 mt). Brine (50 ml) was then added, the
organic layer separated and the aqueous exiracted further with ethyl

N,

acetate (2 x 100 ml). The combined organic layers were dried (MgSQO,),

and concentrated in vacuo. The crude product was purified by column
25 chromatography (first with  98:2 methylene chloride_methanol; and

repeated with 1:1 to 0:1 pentane:ethyl acetate) to yield the title compound

as a white solid (3.8 g, 7.19 mmol).

m.p. 197-202°C

1H NMR (400MHz, CDCly): & = 1.24 (1, 3H), 1.49 (s, 9H), 1.58 (t, 3H), 1.92
30 (m, 2H), 2.15 (m, 2H), 2.60 (s, 3H), 2.80 (m, 2H), 2.93 (g, 2H), 4.22 (m,

1H), 4.29 (m, 2H), 4.78 (g, 2H), 5.26 (bs, 1H), 6.66 (bs, 1H), 8.88 (s, 1H),




—~
(72}

I:)D, 3.00 N)(q, 2H), 3.20 (s, 3H),. 3.25

tgg)i) 1.50 (m 2H), 1.90 (m 2
, 38, 3.50 (m 2H), 3.80 (t, 2H), 3.90 (m 2H), 4.40 (t, ,
2H), 7.70 (8m 1H), 7.80 (m 1 H), 8.25 (m 2H), 8.80 (m 2%{)22'6)&"9@“??%0
 MHz, CDCI3W@&e12002 (t, 3H), 1.40 0 O(t, 3H), 1.55 (m 2H), lpeDmewoidsd),
3.00 (g, 2H), 3.20 (s, 3H), 3.30 (s, 3H), 3.70 (m 1 H), 3.80 (t, 2H),
4.10 (m 2H), 4.40 (m 1 H), 4.45 (m 3H), 4.60 (t, 2H), 6.95 (m 4H), 8.40
(s, 1 H, 880 (s, 1 H, 10.75 (s, 1 #)100A 01/27112 --106- 20 August 2003
'PCTIIBOO/01430 94500. 5(300 MHz, CDCI'3) 8: 1.00 (t, 3H), 1.40 (t, 3H), 1.55
(m 2H), 1.90 (m 2H), 3.00 N-(s, 3H é3.05(q, 2H), 3.0-3.1 (m 2H), 3.20

(s, 31, 80 (t, 2H), 3.90 oH), 4.40 (t.
2H), 4. 60 (tg-@ff’ 3@-66595“%%'? 8 80 (s, “ H),H)lz.o (bgms, T)H). (
ko1 7(300 mggg@.qso@we)m MERH). 140 N (T, 3, 185 (m 2H),
1.85 (m 2H) 4 10

(m a0 4 aboel, o do;moebﬁ,ssalﬁ,tw ke, Baod o ol 8656, -
N-.(4-}2- (ne%?ﬁg)r#%)éé%y“] pﬁéliilsyl }m;t hanesul f onam de (EP 245 997)

Preparation 63

5-Acetyl-N-{5-(aminocarbonyl)-3-ethyl-1-[(1-methyl-1H-imidazol-2-
ymethvil-1 H-pyrazol-4-yl}-2-ethoxynicotinamide -

R

10 The tile compound was prepared by the method of preparation 13 using
4-amino-3-ethyl-1-{(1-methyl-1 H-imidazol-2-yl)methyi]-1 H-pyrazole-5-
carboxamide (prepared as in WO 9954333) and the title compound of
preparation 59. : '
1H NMR (400MHz, CDCls): 8 = 1.25 (m, 6H), 2.60 (s, 3H), 2.70 (q, 2H),

15 3.95 (s, 3H), 4.80 (q, 2H), 5.60 (s, 2H), 5.80 (br s, 1H), 6.85 (s, 1H), 6.90
(s, 1H), 8.90 (s, 1H), 9.00 (s, 1H), 9.80 (br s, 1H), 10.20 (s, 1H).

LRMS (ES - positive) 440 (MH"); (ES — negative) 438 (ES’)

20 Preparation 64
4-{[1-(5-lodo-2-isobutoxy-3-pyridinyl)vinyljlamino}-1-methyl-5-propyl-1H
pyrazole-3-carhoxamide

The title compound was prepared by the method of preparation 13 using
the products of preparations 3 and 9.

25 1H NMR (300 MHz, CDCl): 5 = 0.9 (3H, 1), 1.0 (6H, 1), 1.5-1.65 (2H, m),
2.2-2.45 (1H, m), 2.82 (2H, 1), 3.85 (3H, 5), 4.35 (2H, d), 5.2 (1H, br s), 6.6
(1H, brs), 8.4 ( 1H, d), 8.75 (1H, d), 10.2(1H, brs).
LRMS (TSP) 486 (MH).




was the am ne used 2 = 2-(2-net hyl am noet hyl ) pyridi ne was the am ne used 3
= 2, 3-di hydro 1, 4- benzodi oxi n- 2-yl - N- et hyl net hanam ne (Gazz 20%&;6&200%
ital . 83; .,'11{1] 148) was the amine used. 4 =
N, N, Wtri rret yf vl enedi ani ne was the anine used. 5 = PCT/IB00/01430

2-[ 2- (et hyl am no) et hyl ] - 1- (2H) - pht hal azi none (EP 242 173) was the am ne
used. WO 01/27112 -- 107 - 20 August_ %B?S PCT/ 1 BOO/ 01430 Exanple 11 5-
2-Buto -5- 3- trifluorometh | hen 1-3- dinl -3-eth 1-2- 2- rrethoxyethyl)
2, 0-di hydr o- 7H pyr azol of 4, 3-ai | pyri m di n-7- one

5- (2- But oxy- - 5-i odo- 3- pyr i di nyI) 3-et hyl - 2- (2- met hoxyet hyl ) - 2, 6-di hydro-7i +
5 pyr azol o[ nthesisrofthe Gomr D waa YA (anidBhg, 0. 28 mml) K2C03
(78 ng, 0.56 mml) and 3- trlfluoronethylboronlc acid (60 ng, 0.34 mmol)
were stirred together in aqueous dioxan under a nitrogen atnosphere. The
m xture was ExampRerl in a pre-heated oil bath at 120C for a few minutes
heat ed at
reflux for B0 ediayl=2(2rimet athvl)-2 Greditwdra-ZHed and

partltlo ed ﬁﬁ_‘%t&eand wat er . Th|s was then filtered

t hr ough an t he pall adiumresidues and the organic

| ayer separ a?@tdssinmlhmtamétmdmﬂaﬂm {46 ah§o 0BF nanblytwad adtibd@tobNi[ge, dried

(MgS™) and concentrated. Recrystall | sation_from et hyl 15 acet ate gave the
{enethoxyeshybr! H-opaze)-4-wi-2

title conpoudmipagarbegy!)-toethyl-1+2 butewy-%t, 3H),

hoxyet
1.40 (t, 3H) : 3.90
(t, 2H). gd‘%"'égﬂ'w" ﬂpre(p%’&%%) %Ir%% 'ﬁ 52\(5? méﬁg (%éa¥%9 ’9'7 85 (s,
1 H (,‘._ 8. 50 (butanoH2 mi) @fd(the sbittion stirfecBtinder a Hifrogen atmosphere. The
10 reaction was heated at reflux for @ h and then cooled. The butanol was

removed in vacuo and the residue partitioned between dlchloromethane
and 1N hydrochloric acid. The organic phase was separated and washed
with brine, dried (MgSQO.) and concentrated to give a white solid.
Trituration with ethyl acetate gave the title compound (40 mg, 42%) as a
15 white solid.

'H NMR (400 MHz, CDCly): & = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),
1.90 (m, 2H), 3.05 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.55 {t,
2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.70 (s, 1H).

LRMS (TSP): 498.1 (MH").

20

\ Foaey

- Example 2
Methyl 6-butoxy-5-[3-ethvl-2-(2-methoxyethyl)-7-ox0-6,7-dihydro-2 H-
pyrazolo[4,3-d]pyrimidin-5-ylInicotinate
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyi-2-(2-methoxyethyl)-2,6-dihydro-7 H-
25 pyrazolo[4,3-dJpyrimidin-7-one (Example 1} (100 mg, 0.20 mmol),

palladium acetate (31.6 mg, 0.141 mmol), 1,2-bis(diphenylphosphino)-
propane (37 mg, 0.09 mmol) and triethylamine (0.22 mL, 1.56 mmol) were
added to methano! (5 mL) and dimethylsulfoxide (0.7 mlL). -The reagents
were stirred together under an atmosphere of carbon monoxide (482.6
30  kPa (70 psi)) at 75°C for 14 h. The reaction mixture was filtered through
Celite® and the solvent removed in vacuo. The product was purified by



20 LRVS (ES): 516.1 (MH). Analysis: found C, 60.21; H 5.43; N 13.48;
C26H28N505F3 requires C,  60.57; H 5.47; N, 13.58. Exanple

5-12- But oxy- 5-&2-fury| )-3-pyridiff G A%Eust?_oos

| | - 3- et hyl - NQWHhoxyet hyl ) - 2. 6- di hydr o- PCT/IB00/01430

7H rwr azol of 4, 3-dl pyri m di n-7-one Pd(PPh3)4 (46.5 ng, 0.04 mmol) was added
to a stirred mxture of potassium carbonate (55 ng, 0.40 mol),
2-furylboronic acid (54 ng, 0.48 molT 198¢-the title conmpound of Exanple 1
(200 ng, 0.40 mmol) in 30 degassed dioxan / water (10 nmL of 4:1 m xture).
The m xture was heated at reflux for 2 h and cool ed. The sol vent was
renmoved in VaRsh aokini ehy¥maldgfdghy (gradlé}& elutiBnAdamsdicRRSmethane to

PCT/ 1B00/ 01430 residue triturated wth ethyl acetate to give an orange
solid. Purifi2%tmethangl: dichleronsethans) thgivedheditigmempeuns (88 mgi #80%9): 1

R N R
3H), 1.60 : , 2H),
450 (i, 2n " S0UE G908 a 2R, 299, 300 (8 2. g B4R g 7
8.60 (s, 3 H2HXY40G0 (i 2H), 3485 (s, 10HBD.26 (s,11H), 10.6048, (M) : 438.1 (MH}). 10

Ex le 13 5-, 2 =0 2o hi byl -3- ddin | -3-eth |1-2- 2-metho eth | -2

6- a(rjr}oh;dro- 7#%@@%%*4‘3@%{%6nm di n- 7|-(r;ne 2-'?'ri butyl ti nngyr?d?ne (192

ng, 0.52 mmol), lithiumchloride (170 ng, 4.00 15 mmol ), cuprous i odide

(11.5 ng, 0.06 mmol ), Pd(PPh3)4 (46.5 ngy, 0.04
Example 3

6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl}-7-0x0-6,7-dihydro-2 H-pyrazolol4.3-
10  dlpyrimidin-5-yl]nicotinic acid o
Sodium hydroxide (0.52 mL of 2N) was added to a solution of methyl 6-
butoxy-5-f3-ethyl-2-(2-methoxyethyl)-7-ox0-6,7-dihydro-2 H-pyrazolo[4,3-
dlpyrimidin-5-yl]nicotinate (Example 2) (226 mg, 0.53 mmol) in dioxane.

The solution was stirred for 14 h. The pH was adjusted to pH 2-3 with
15 hydrochloric acid (1N) and the mixture concentrated to dryness. Hot

ethanol was added to the solid and the slurry filtered. The ethanol solution

was concentrated and the resulting solid was washed with

dichloromethane resuiting in the title compound (156 mg, 72%).

'H NMR (300 MHz, CDCls): § = 1.00 {t, 3H), 1.40 (&, 3H), 1.55 (m, 2H),
20  1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.55 (t, 2H), 4.65 (i,

2H), 8.95 (s, 1H), 9.25 (s, 1H), 10.90 (s, 1H).

LRMS (TSP): 416.5 (MH").



mmol) and the title conpound of Exanple 1 (200 ng, 0.40 mmol) were stirred
together in dioxan (10 nL) under a nitrogen atnosphere. The 251}63& L11455[30
heated at Rgsbp¥nfipr 3.5 h, al lowed to cool and the sol vent
vacua. The residue was taken up in ethyl acetate and shakenpfaﬂg?oé%‘f‘?}hsly
w th 5% aqueous potassiumfluoride solution for 10 mn and the m xture
filtered through Arbocel (r).- The orgaribg | ayer was separated, washed with
5% aqueous pot assium fluoride sol ution,  ~saturated sodi um bi carbonat e
solution and brine. The organics were dr| ed (MgSO4) and concentrated. The
solid was partially purified by trituration 25 wth cold ethyl acetate and
further purlﬁmm&flash col utm  chromat ography (elution with 50:1
.t t d

di chl or onmet hal ) "H NWR
(300 MHz, 3 56 ' ‘ .95 (m
2H), 3. 10 ( odihy Tﬂ- aicﬂo lrﬁiair(—?-,on%H) 4.45 (t 2H) 4 60 (t 30
2H), 7.30 ( 8.90 (s, 1 9.30 (s, 1

H, 10.80 ?éarbpreédiiniimg]iﬂmgro zegnmd)m&qm to azssmzad(smlqnt}on ob August

it ettt n Ty e S SRR SRo P o2 pyFlbia - T

2, 6-di hydr o- (ﬂplymyﬁcaﬂG-ﬂ]mcaﬂﬂd:pyraa’tjdl n-7- qmaﬁmetltep copm.md rhgom
Exanpl el (127 ? was suspended. in triethylamne (2 m_) and
trimethyl si |9f?ég%mﬂ bﬁ\ete(t@@vﬁ@)furﬁreb’i k1 ynden @ nitragesnaimesphefe: dihe o try

and. 01 DT | 81687 iled (/B @fiperathe 1B 1ONO0R Fafhdr 201y ous

i odide (1.2 were a 10 an thereactlon mxtuestlrred
Af t egdéeg a cﬁaJtSJ?tInIddurpﬂiazodnmca‘s atidedrankythei inpitaree siired do a%unther 4. KO mml )
the hikdur@%as cooled to 0°C and water (0.3 mL) added followed by
sodium borohydride (27.4 mg, 0.72 mmol). Stirring was continued for 1h.
The reaction mixture was quenched with water and extracted from 2 N HCI
with ethyl acetate. The organic fractions were washed with brine, dried
(MgSO0,) and evaporated to give the crude product. The crude product
15 was purified by flash column chromatography (gradient elution from
dichloromethane to 5% methanol: dichloromethane) to give the title
compound (20 mg, 21%).
'H NMR (300 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),
1.90 (m, 2H), 2.20 {br s, 1H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40
{ 20 (t, 2H), 4.55 (t, 2H), 4.75 (s, 2H), 8.20 (s, 1H), 8.80 (s, 1H), 10.80 (s, 1H).
- LRMS (TSP): 402.4 (MH™)
Analysis: found C, 59.06; H, 6.79; N, 17.01; CaoHgNsO40.3H:0 requires
C,59.04; H, 6.84; N, 17.21.




- continued for 2 h. The solvent was evaporated and the residue partitioned
~ between ethyl acetate and water. The organics were washed w tfy h%%
dried (MgSO4 and concentrated to give a brown foam PurlflcatlorslJ (1%

: flash col um Gi2ogr aphy (gradient elution from 100% di chP@TMtOMiﬁe to
'~ 99% di chl or onet hane/ met 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),
: 1.40 (t, 3H), 1.50 (m 2H), 1.90 (m 2H)1043~—1o (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. LRVS (TSP): 468.3 (MH'). Examle 15

- 5-(2-Butoxy-5ggh g%gs 3-pyri di ny) - 3- et'hyl - 2- (2- net hoxyet hyl ) 2 6-di hydro-
. 25 7th-pyrazolof 4, 3-qggpyrimdin-7-one Pota55|umfluor|de 0. 38 mmol )
was added to S-Buipxy-5d3sef pethoxpethn @ p-¢ mazoiol4h3

; mg, 0.19 mol }a '

N, N- di net hyl f ©

al l oned to vva6¥Bt0xy-69[®-éthv‘pz-r(airﬂélﬁoﬁyéih?@-mm%e}ddﬂﬂﬂr&zwpﬁ’e@ob@aCt i on
m xture was d dﬁd wth eth acetate and washed wth water,
hydr ochl orf c Ebﬁ lese'lmida%%ylﬁmtwq aeid (Framplgadi E0%omeudli48 mm wes

oL 272 AaRaceR| PRt L SURRN R L
b =1.00 (t, &8 md, 06GY tmmBI)I) and. ‘B(B-ﬁnnethb'[a:mnép&ﬁay()m-eﬂﬂ)l—caﬁadlﬁ:nﬁde 2H),
5. 20 E:: ] t?),hv Iogglo@,e f(%’o 133785(%8 i) WEma@ﬂé'ﬁ% fof‘yg%%g(ﬁm |
5?2@' e 16 5- disdMiSpylethyiihie @.34 il .95 minBhh AGdintetfyifjar®hiaming © d' h
16 hydrochioride (56.3 mg, 0.58 mmo!) was added and the mixture stirred at
room temperature for 14 h. A further 0.29 mmol of 1-hydroxy-
benzotriazole hydrate and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride were added and the reaction stirred for a further 3 h. The
reaction mixture was diluted with further dichloromethane, washed with
15 water, dried (MgSO,) and concentrated. Purification by flash column
chromatography (gradient elution from dichloromethane to 5% methanol:
dichloromethane) gave the title compound (178 mg, 81%).
'H NMR (300 MHz, CDCls): § = 1.00 {t, 3H), 1.40 {t, 3H), 1.60 (m, 2H),
1.95 (m, 2H), 3.05 (q, 2H), 3.25 (s, 3H), 3.40 (s, 3H), 3.60 (s, 3H), 3.90 (t,
20 2H), 4.40 (t, 2H), 4.60 (t, 2H), 8.65 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H).
LRMS (TSP): 459.7 (MH") |
Analysis: found C, 57.80; H, 6.56; N, 18.02; CxH3NeOs requires C,
57.63; H, 6.59; N, 18.33.



io 7H? razolo 4 3- rimdin-7-one The title conpound of Exanple 15 (2.4 g, 6
nmmol ) and nmercury sulfate (100 ng, 0.34 mmol) were stirred t%{ggédrqgtrzobg a
mxture of WhokBAa¥ (5 nL) and acetone (35 nmi). After 2 h a further
portion of mercury sulfate (100 ng) was added and a third p&HEBEHHIHO ny
in5m 1 NHSHXM) was 15 added 2 h later. The crude reaction m xture was
concentrated and the bl ack residue partoi ti oned between dichl oronet hane and
wat er. The organic phase was separaté 2rd washed with saturated sodi um

bi carbonate solution and brine, dried (MJSO4) and evaporated. Purification
by flash colum chromat ography (gradient elution from30% 20 ethyl

acet at e: penExamples 8 @%0et hyl acetate) gave 780 ng product. 'H NMR (400
MHz, CDCI 3): =1.Q0 (t, 3H, 1.40 (t, 3H., 1.55 (m 2H), _1.95 (m 2H)),
5.60 (s, 3H)T§%.f<1'é’“('ag%%P,O%%GV%@,*@W?N@@@(&% od a.sﬁatamnle%zm, 4. 65
(t, 2H), 8.89 (s, 1 H), 9.20 (s, 1 H), 10.60 (s, 1 H. LRVMS (TSP): 414.3 .
(MH4") . 25 Examplee A& o d ‘
545- Acet yl - 2- ( 2- "1‘/‘ t hyl et hoxy)-3-pyridinyll-3-ethyl-2 (2- netho
eth | -2 6-dih §roF 78 Fazolo 4 ,3-dil rimdin-7-one

5- (5- Acet yl - 2- buijoxy- 3- py(di nyl ) - 3- et hyl - 2- (2- met hoxyet hyl ) - 2, 6-di hydro 30 _

7H pyr azol o[ 4, 34 dTpyri m di n-7-one (Exanple 16) (150 ng, 0.36 mmol) was
di ssol ved in 1-rethoxypropan-2-ol (3 m-) and the solution heated at reflux

WO 01/27112 20 ust_ 2003 | 1 B0O/ 01 for 5 m.nutes to degas the

sol uti on. Af&%’Pﬁﬁgtﬁqu%PsgﬂfﬂPBPeréﬁﬁérégﬂfpﬂf%qr@?m"?ew ng, 1.80 mol)

was added andpihe Jsol utgpn raquqmgergﬂ N UX for 8 I The coofed rjeaction
nes

m Xt ure was| evaporjated to dr partitioned between ethyl acdtate
and water after 1N 5 hydrochl pri@H}ciid had been used to adjust the gH to 8.

(m, 3H), 1.50 (m, 2H), 1.90 (m, 2H ),
2.80-3.20 (m, 10H), 3.30 (s, 3H), 3.40-
3.80 (m, 2H), 3.85 (t, 2H), 4.40 (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), 1.90 (m, 2H), 3.00
7 N (q, 2H), 3.20 (s, 3H), 3.25 (s, 3H), 3.50

N
== (m, 2H), 3.80 (t, 2H), 3.90 (m, 2H), 4.40
{t, 2H), 4.60 (t, 2H), 7.70 (m, 1H), 7.80
(m, 1H), 8.25 (m, 2H), 8.80 (m, 2H).
—>_\ 577.7 | (300 MHz, CDCls) 8:1.00 (1, 3H), 1.40
d % (t, 3H), 1.55 (m, 2H), 1.90 (m, 2H), 3.00
@ (g, 2H), 3.20 (s, 3H), 3.30 (s, 3H), 3.70
| (m, 1H), 3.80 (t, 2H), 4.10 (m, 2H), 4.40
(m, 1H), 4.45 (m, 3H), 4.60 (t, 2H), 6.95
(m, 4H), 8.40 (s, 1H), 8.80 (s, 1H),
10.75 (s, 1H).

NHSOMe

83 .




AR LT AT L

1% met hanol

NMVR (300 |vH£"’

3.30 (s,
5.60 (m 1 H),

(g9, 2H),
(t, 2H),
(TSP): 430.3
met hoxyet hyl
D met hyl am n
(72 mg, 2 niL
until the wh
was added an
was obt ai ned
5- (5-acetyl -
2, 6-di hydr o-

mmol ) and the resul
cool ed{ and extract
THe organ
bdi um bj car bonate 9

reacti on was
solution wt
portion of s
concentr at ed
(gradi ent el
di chl oronet h
PCT/ 1 BOO' 014
1.50 (m 2H)
(t. 2H), 3.3

3
(MH ).

1.40

H) 350(5,

8.80 (s,

(t, 3H),
3H),
1H,

15 Exanple 18

0.5% ammonia to 99%

% ne Z
2. 60 (sPCTﬁffFOI@

3.

g0 (s 1 H.

542- But oxy- 5- E3- (di net hyl am no) r) ropanoyl | - 3- Dyri di nyl } - 3- et hyl
-2 6-di hydro-7H Dyr azol of 4. 3- cal

di ch
i 0 conpound (45
1.50 (d, 3H),
60-3.80 (m 2H), 3.90 (t,

2H)
10. 80 (s, .

1

-2-(2-
pvrim di n-7-one

© The crude product was purified by flash col um chromat ography (gradient
- elution from 100% di chl or onet hane :
g %ammnla) to give the title

4. 40
LRVS

of a 3
te sol
l the n
A por
P- but 0x
(H- pyr &

et hyl

The r

e hgtirochkl oride (2

7141% aqueo\
d dhssc
xtuye war.ng
fion of this
y- 3- pyridi ny
zol o[ 4, 3-dj [
fing solutid

acet at e.

QIdHP was [

sol ved.

s sol ut
After
din a
sol uti
|)-3-et
yrim di
n heate
ed fron

ol uti on
urified

0 5m.5 gl{)

/ 8d Ago ({, BHpldeh
and’ t i xture soni cat

475K 1.55 & QH)ahJSMm RH), 8.0
s (0, B4 ot
hy | |202(s QHE«’@ taewe:a.hyl 345 (m 2H)

380 & 2K1), 3. SBAtm 2y, vof0 (1 BH)Y

18002 SRR AR D,

{henbbsj 1H). dried (MySH4) and

it iR ff
hne) to
B0 1H NWVR
1.95
) (s,

100% di ¢
gi ve N‘SO ng

(m 2.

hi6dtofre

pr oduct
CDCl 3)

35 (s,

SooMEiz, TG OnAnD (& 3, 140
(2B BE 2908 YO0H b 2 e,
Bl 5,22Qf), 2100-28D. m3-419), (313024)
3H), 3.90-4.10 (m, 4H), 4.40 (i, 2H),
4.60 (br s, 3H), 7.40-8.30 (m, 5H), 8.40
(s, 1H), 8.80 (s, 1H), 10.75 (br s, 1H).

de
pd

) -
on

b 0. 24

A\1%4

30
112-
'3.20

1 = N-{4-{2-(methylamino)ethyi}phenyl}methanesulfonamide (EP 245 997)

was the

amine used

= 2-(2-methylaminoethyl)pyridine was the amine used
3 = 2,3-dihydro-1,4-benzodioxin-2-yl-N-methylmethanamine (Gazz. Chim.
ltal. 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.



3H), 3.90 (t, 2H)), 4.45(t, 2H), 4.65 (t, 2H), 8.80 (s, 1 H, 9.25 (s, 1
H, 10.60 (s, 1 . s LRV (TSP): 471.3 (MHO ). Exanple 19 5-
3- 4-eth |5 'oli/zﬁlrlf‘z'nl roano | -3- ridinl -3-eth |-2- 2%&,5;%%2&1?
6-di h dro- 04 3- rimdin-7-one to The title corrpouna O%Qléffared
by the nethod of Exanple 18 1H NWR (400 MHz, CDCI3): 8 =1.00 (t, 3H), 1.10
(t, 3H), 1.40 (t, 3H), 1.55 (m 2H), 1.95 (m 2H), 2.40 (g, 2H), 2.40-2.70
(m 8H), 2.85 (t, 2H), 3.10 (q, 2H),73Y20°(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 (M#). Exanple 20 5- 2-Buto -5-io0do-3- ridin |
-3-eth I -1- BEx 1¢th | -1 6-dih dro-7H pyrazol 0[4 3-dl pyrimdin-7-one
20 The title_cg I ing the title
conmpound of AN 25" (t, 3H), 1.40
(t, 3H, 1.6 s, 3H), 3.85 (t,
2H), 4. 60 (t[,;h idini7-Snel 9 H), 10.95 (s, 1

H . 2s LRVB 5q[sq:suton%-@dom-p)ynd:Egdpcaaetbymézmthpavahylye’ G-diygro-7H-5-
2-Buto -5-trineth, |

RN 7var@gglﬂl%%dl'e%ﬁﬂvJ-ﬂn%iﬁfﬁ@pko ¥4 540 g g0 28 mﬂ"‘@éﬁme by

the method ofz %Taﬁﬁi Sliﬁlddrbh%trgﬂw&cﬁf(soﬁﬁ npl3a aﬁnoly\o
01/ 27112 20 ugus 200 /18 0 0/0 300 CcDCl 3 b =

0.25 (s, 9H)wete cilired, tagatherliniaqueousidioxan. updef @ nﬂmgenlayoomli\ergH) 3.00
(g, 2H. 3. 3§hé lx%'fpe w%s §1n(1érsea|_ﬂ1 albrggw(atted oil bath at 120°C for a few
(- g minutes and Pd(PPhg)s (34 mg, 0.028 mmol) was added. The mixture was
~ 10 ‘heated at refiux for 2 h and then cooled. The cooled mixture was

concentrated and partitioned between ethyl acetate and water. This 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 (MgSQ4) and concentrated. Recrystallisation from ethyl
15  acetate gave the title compound (101 mg, 70%).
'H NMR (300 MHz, CDCls): § = 1.00 (, 3H), 1.40 (t, 3H), 1.60 (m, 2H),
2.00 (m, 2H), 3.05 (g, 2H), 3.25 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (1,
2H), 7.60 (m, 2H), 7.80 (d, 1H), 7.85 (s, 1H), 8.50 (s, 1H), 8.95 (s, 1H),
10.85 (s, 1H).
20 LRMS (ES): 516.1 (MH").
Analysis: found C, 60.21; H, 5.43; N,13.48; CasHosNsOsFs requires C,
60.57; H, 5.47; N, 13.58.

Example 12 _

25  5-12-Butoxy-5-(2-furyl)-3-pyridinyl]-3-ethvi-2-(2-methoxyethyl)-2.6-dihydro-
7 H-pyrazolof4 3-dlpyrimidin-7-one
Pd(PPhs)s (46.5 mg, 0.04 mmol) was added to a stirred mixture of
potassium carbonate (55 mg, 0.40 mmol), 2-furylboronic acid (54 mg, 0.48

mmol} and the title compound of Example 1 (200 mg, 0.40 mmol} in
30 degassed dioxan / water (10 mL of 4:1 mixture). The mixture was heated
at reflux for 2 h and cooled. The solvent was removed in vacuo and the



. 2H), 4.80 (t, 2H), 8.40 (s, 1 H), 8.80 (s, 1 H, 11.00 (s, 1 H.

- (TSP): 467.5 (MH}). 5 WO 01/27112 -- 114 - 20 August 2003 P%/Aug%]%%%o
© Exanple 20b _5- 2-Buto -5-eth n |-3- ridin| -3-eth |-1- 2-nmetho

- 6-dih dro- ﬂpﬂwﬁlﬁl of 4.3-dl pvrimidin-7-one The title conpdififdBAEi%kde
by the nethod of Exanple 15 using the title 5 conpound of Exanple 20a. 'H
. NMR (300 Mz, €DCI3): 5 = 1.00 (t, 3H),-1.40 (t, 3H), 1.55 (m 2H, 1.90

i (m 2H), 3.00 (g, 2H), 3.20 (s, 1H), 3350%- 3H), 3.80 (t, 2H), 4.60 (t,
. 2H), 4.80 (t, 2H), 8.40 (s, 1 H, 8.85(s 1 H, 11.00 (s, 1 H. LRV
(TSP): 396.4 (WMH). 10 Exanple 21 5- 5-Ace |-2-buto -3- ridin 1 -3-eth 1-1-

; 2-nmetho eth | reé.dﬁe(iird&r&bﬁw.ﬁbwl aé@ﬂaﬁfbgwélawmaﬁgdlsma @ifitatiohityl e
i compound was nmade by the nethod 0 rTFI e 16 usi ngot he title 5 conpound

of Exanpl e 20 flash mmaoohmatogm;m elution] with ( p0:13gichipromethane;

100, 20, dBRofag e e Wpigourt Uy rbli yioTibs gy Foty, °1, 3,90
(s, 1 H. LRVRMPESP34-1488c9 (MH). 20 Exanple 22 |
5- (5-1 odo- 2-i sobut oxy- 3-Qyri di nyl)-2-net hyl - 3- Progy 6- di hydro-7H razol o

4 3- rini dsn- 7HONMR1800iMHe, &D@i@):r&i—v\hQOn(t.d@Hby? ﬁﬁe(tnaﬂhoaegf(@ahw el
using the titlias (m, 2H), 3.05 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (&, 2H), 4.60 (¢,
2H), 6.50 (s, TH), 6.70 (s, 1H), 7.50 (s, 1H), 8.60 (s, 1H), 9.00 (s, 1H),
10.80 (s, 1H).
LRMS (ES): 438.1 (MH").
10

Example 13

dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

2-Tributyltin pyridine (192 mg, 0.52 mmol), fithium chloride (170 mg, 4.00
15 mmof), cuprous iodide (11.5 mg, 0.06 mmol), Pd(PPhs)s (46.5 mg, 0.04

mmol) and the title compound of Example 1 (200 mg, 0.40 mmol) were

stirred together in dioxan (10 mL) under a nitrogen atmosphere. The
mixture was heated at reflux for 3.5 h, allowed to cool and the solvent
removed in vacuo. The residue was taken up in ethyl acetate and shaken
20 vigorously with 5% aqueous potassium fluoride solution for
10 min and the mixture filtered through Arbocel®.  The organic iayer was
separated, washed with 5% aqueous potassium fluoride solution,
saturated sodium bicarbonate solution and brine. The organics were dried
(MgS0.) and concentrated. The solid was partially purified by trituration
25 with cold ethyl acetate and further purified by flash column
chromatography (elution with 50:1 dichloromethane/methanol} to give the
title compound (52 mg, 29%). ‘
H NMR (300 MHz, CDClg): § = 1.00 (i, 3H), 1.40 {t, 3H), 1.55 (m, 2H),
1.95 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.45 {t, 2H), 4.60 {t,
30 2H), 7.30 (m, 1H), 7.80 (m, 2H), 8.75 (d, 1H), 8.90 (s, 1H), 9.30 (s, 1H),
10.80 (s, 1H). '



25 conpound of Preparation 14. 'H NWR (300 MHz, CDCI 3): 1.05 (t, 3H), 1.10

(d, 6H), 1.80 (m 2H), 2.25 (m 1 H), 3.00 (t, 2H), 4.05 (s,g ﬁo%p(d,
2H), 8.40 (‘g "%WF% 9.00 (s, 1 H, 10.70 (s, 1 H. LRVS (TSP 1 (VHL.
30 Exanpl e 3 3/27112 --115- 20 August 2003 PCT/ YBOO/ OF GBR%QIHW

6- i sobut oxy-5-(2-net hyl - 7-oxo-3 propyl -6 7-di hydro-2Hp.y azol o-

I 4, 3-dl pyrimdin-5-yl)nicotinate The tibbe conpound was nade by the nethod
of Exanple 2 using the title corrpoun'd1 "Exanple 22. s 1H NWVR (300 MHz,
cbcl3): 1.05 (t, 3H), 1.15 (d, 6H), 1.80 (m 2H), 2.30 (m 1 H, 3.00 (t,
2H), 4.00 (s, 3H, 4.10 (s, 3H, 4.40 (d, 2H), 8.80 (s, 1 H, 9.30 (s, 1
H), 10.65 (SLRMS‘QES)—%QTW-)*) 400.1 (M{'). io Exanple 24 6-isobutoxy_
5- (2- net hyl - 7- oxo- 3- pr opyl - - di hydr o- 2H pyrazol of 4. 3-dl -

pyri m di n- 5- yI)nlcotlnlc aC|d The title conpound was made by the nethod of
Exampl e 3 us Pg , Exampl e 23. 15 1H NWR (300 MHz,

CDCl 3): S = F70 ory), 1.80 (m 2H), 225(m1|—|),305
(t, 2H, 4. Jﬂ-(QéButGﬂ-é-tﬁnmwsi[ylélmn, yl&-ﬂmglﬂvl)-B-éﬂhvl-B-(Z{mg_mgﬂy_)_ll 10
(brs, 1H). LRI\/S_ . .n 25 5- 5- 4 4-Dineth |-4
5-di h drdt 1 38:9K € -2- meth 1-3- ro -2 6-dih

dro- 7N raz 0"l'ﬂe ‘htlé cdn‘nﬁBnﬂid“fr&nPEﬁamp!e 1 (127 mg, 0.25 mmol) was suspended
in triethylamine (2 mL) and trimethylsilylacetylene (38 mg, 0.39 mmol) and

acetonitrite (2 mL to try and solubilise reactants). Pd(PPhs).Cl,

C (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
frimethylsilylacetylene (19 mg, 0.19 mmol) was added and stirring
continued for 2 h. The solvent was evaporated and the residue partitioned

between ethyl acetate and water. The organics were washed with brine,

dried (MgSOs) and concentrated to give a brown foam. Purification by

15 flash column chromatography (gradient elution from 100%
dichloromethane to 99% dichloromethane/methanol) gave the fitle

compound as a light brown solid (108 mg).

'H NMR (300 MHz, CDCls): 8 = 0.25 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H),

1.50 (m, 2H), 1.90 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (i,
( 2H), 4.60 {t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H).

LRMS (TSP): 468.3 (MH").

25  7H-pyrazolo[4,3-dpyrimidin-7-one

Potassium fluoride (22 mg, 0.38 mmo!) was added to a stirred solution of
the title compound from Example 14 (90 mg, 0.19 mmol) in aqueous N,N-
dimethylformamide (2 mL N,I\I-dimethg-(lformamide /0.2 mL water) at 0°C.
After 10 min the reaction was allowed to warm to room temperature and
30 stirred for 2 h. The reaction mixture was diluted with ethyl acetate and
washed with water, 1 N hydrochloric acid (3 times) and brine. The organic



. 6-1sob utoxy-5-(2-nethyl-7-o0xo0-3-propyl-6, 7-dihyd ro-2H pyrazol o(4, 3-dJ-

- pyrimdin-5-yl)nicotinic -acid (Exanple 24) (200 ng, 0.52 mmjo)A 5
- di ssol ved in dichloronmethane and oxalyl chloride (0.18 nmL, 2. r’r'r%?%%z

was
~ added fol | oWOH37112 dr op of NIN-di net hyl f or mani de. The m xturPé«'T\Iiﬁ‘ﬁ“/O@ﬁﬂ rred
~for 2 h and the solvent was then renoved in vacuo, azeotroping wth

- further dichloronethane. A dichloronethane solution of the acid chloride

' was then added to a solution of 2-ani no-Bhet hyl - I - propanol 30 (0.05 ni,

© 0.52 nmmol ) and diisopropylethylanmine (0.09 nL, 0.62 nmol) in

- dichloronethane and the mxture stirred for 2 h. - The reaction mxture was
. 20 August 200 @p“%y bHAO Givé e ttisicompournidhas a

. di chl or onet haﬁa an #W%S@?gnggghg&ﬁ&% on o citric aC|p(cj fol |l oned by
brine. The or yhitecolidd7d migl.ed (MySH) and concentrated in vacuo. The

aez;dmmgsﬂmxfm ek 8‘?2@5& oAbl Gt 3 B0 o 2 o

sodi um bi car bqg_ﬁe yté 88 (qa. ?{ﬁg g I ash Cohggg (gﬁgkgrggg AngHy,angent,r at ed.

The crude resi urifie | unm chr omat ography (50% et hyI
acet at e: pent aau),a«ss()e(t lmmmztm(sgnﬂz) 8188 (s 3ti)c10.70sNNR).(300 MHZ, CDC13)" S

. 1 05 (d, 6 0 6 10 1.80 2H), 2.00 1
3. o (1, HW%%&S@%@%@H?} 2(()S(d H)zH) 4.25 (s(msH)H) 8. 60 (g,ml ™
8 75 (s, 1 . LRVB (TSP): 439.0 (MH). Exanple 26 15 6-isobuto -N

111-dimeth I-5 2-meth | -7-0x0-3- ro |-6 7-di h dro-2H pyrazol of
4, 3-dl pyri ni dExamplé 16i cot i nani de The title corrpound was made by the nethod

of Examble 5 ugng Lol A SOMARYCS o veitf Ry

10 7H-pyrazolo[4, 3-d]pvnm|dln-7-0ne )
The title compound of Example 15 (2.4 g, 6 mmoi) and mercury sulfate

(100 mg, 0.34 mmol) were stirred together in a mixture of 1N H.SO,
(5 mL) and acetone (35 mL). After 2 h a further portion of mercury sulfate
(100 mg) was added and a third portion (100 mg in 5 mL 1N HzSO,) was
15 added 2 h later. The crude reaction mixture was concentrated and the
black residue pariitioned between dichloromethane and water. The
organic phase was separated and washed with saturated sodium
bicarbonate solution and brine, dried (MgSO,) and evaporated.
Purification by flash column chromatography (gradient elution from 30%
20 ethyl acetate: pentane to 100% ethyl acetate) gave 780 mg product.
'H NMR (400 MHz, CDCl3): 8 = 1.00 (1, 3H), 1.40 {t, 3H), 1.55 (m, 2H),
1.85 (m, 2H), 2.60 (s, 3H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (1, 2H), 4.45 (t,
2H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).
LRMS (TSP): 414.3 (MH").
25
Example 17
5-[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethy}-2-(2-
methoxyethyl)-2 6-dihydro-7 H-pyrazolof4.3- rimidin-7-one
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-
30  7H-pyrazolo[4,3-djpyrimidin-7-one (Example 16) (150 mg, 0.36 mmol) was
dissolved in 1-methoxypropan-2-ol (3 mL) and the solution heated at reflux




20 2.30 (m 1 H, 2.95 (t, 2H), 3.20 (br s, 6H), 4.00 (s, 3H), 4.40 (d,
2H), 8.40 (s, 1 H, 890 (s, 1 H, 10.75 (s, 1 H. LRIVB(TSBb;AUé#}s?’Eé?OS(M_D'
Exanpl e 27 'gwnl -2-meth 1-3- ro -2 6-dih dro-7H

5- (5- Et hynyl 22 88huj gM 3-p 25 pyrazol 014, 3-dl pyri ni di n- 7- oFET/IB00/01430

5- (5-1 odo- 2-i sobut oxy- 3- pyri di nyl ) - 2- met hyl - 3- propyl - 2, 6- di hydr o- 7H
pyrazol o[ 4, 3-dj pyri m di n-7-one (Exanple 22) (3 g, 6.42 mmol),
trimethylsilylacetylene (4.5 nL, 32. 1“n1n]dl‘)', copper(l) iodide (37 ng, 0.19
ml ), Pd (PPh3)2C12 (13.5 ng, 0.19 mmvl) were stirred together in a 30

m xture of acetonitrile (50 nL) and triethylamne (50 nL) at 40C for 16 h

under a nitrfwers aminaleserte. detass olheerdolutisn.evapdtent edolmy pbtassiume WO
01/27112 -- 117 - 20 August 2003 PCT/|B00/ 01430 m xture partltloned
bet ween 3% SBG?‘WFH’PV&@FM 43681mgi dBGmamelnyps afdaceed theeseluliani cs

were concent E@%ﬂe@@@ 5&% ﬁ?fé KeHAH de@;ﬁ&& gaéé]tfdrl Fée@v%@%}ﬂb@?ﬁ Rpum 15 h

fluoride (1. was a PO eoRea T
at room t enpdnatesse and fparlﬁtimredodretweenoétlwl taxl:eta’e! radchrmaﬂeruaﬂéd ulidi de was

dded dth ' t, f h
2vagor gtne%l aﬁﬁg]'iq)‘%b oy ﬁﬁ%‘l’ Haﬁt%ﬁ‘% “?%9 {q ? Hgéﬁ‘edg"\f@@\'nhgh I'Ib'ﬁgrf’ﬂ\fi\‘lgélrebonat e
sol ution andwgkhyépAatidiand wﬁﬁﬁe@r\ﬁiﬁ“ ﬁe"‘@fri%dd@ylggoggﬁﬁ@‘lévé}ﬁ}a

concentrated to give the product as awn sol i )y 10 "H NVR (300
MHz, CDCl 3): Theaaude pragyct was purified bwflashamlt(mn chrpmataygraphy (gradiest, 3. 00

(L7295 2, by, 9088 Conrishmelodte & _G5bs. gl id e
< dichloromethane : 1% methanot : 0.5% ammonia) to give the title
10 compound (45 mg, 29%). o

'H NMR (300 MHz, CDCly): 8 = 1.40 (t, 3H), 1.50 (d, 3H), 2.60 (s, 3H),
3.10 (q, 2H), 3.30 (s, 3H}), 3.50 (s, 3H), 3.60-3.80 (m, 2H), 3.90 (t, 2H),
4.40 (t, 2H), 5.60 (m, 1H), 8.80 (s, 1H), 9.10 (s, 1H), 10.80 (s, 1H).
LRMS (TSP): 430.3 (MH").

15 Example 18
5-{2-Butoxy-5-[3-(dimethylamino)propanovll-3-pyridinyi}-3-ethyl-2-(2-
methoxyethyl)-2.6-dihydro-7 H-pyrazolo{4.3-dlpyrimidin-7-one
Dimethylamine hydrochioride (280 mg, 31 mmol) was added to
formaldehyde (72 mg, 2 mL of a 37-41% aqueous solution) and the

20 mixture sonicated untit the white solid dissolved. After 30 min acetic

r' o m\.‘

anhydride (1.2 mL) was added and the mixture warmed in a water bath
until a clear solution was obtained. A portion of this solution (0.16 mL)
was added to 5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-
2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 16) (100 mg,

25 0.24 mmol) and the resulting solution heated in a water bath. After 1 h the
reaction was cooled and exitracted from saturated sodium bicarbonate
solution with ethyl acetate. The organics were washed with a further
portion of sodium bicarbonate solution then brine, dried (MgSO,) and
concentrated. The residue was purified by flash column chromatography

30 (gradient elution from 100% dichloromethane to 10% methanol:
dichloromethane) to give 50 mg product.



5- 2-1sobutoxxy-5-(1 Hi.2,3-triazol-5 -yl)3
pyridinvll_2-methyl -3-propyl -216- di hydro-7H - 20 August 2003
yrazol o[ 4. 3-dl pyri m di n-7-one

5- ( 5- Et hynyWOXRI{238But oxy- 3- pyri di nyl ) - 2- net hyl - 3- pr opyl - 2, 6- BCHYRBIOGBIFIE-
pyrazol o[ 4, 3-dj pyri m di n-7-one (Exanple 27) (200 ng, 0.54 mmol) and 20
trimethylsilylazide (630 ng, 5.4 mmol) were stirred at 170C in a seal ed
pressure vessel for 14 h. The reaction MZture was cool ed and partitioned
bet ween et hyl acetate and saturated sodi um bi carbonate sol ution. The brown
precipitate was filtered off and the 2 phases separated. The organic phase

was washed - wit at o j U n 2 r r W th
(MySH4) and chhymﬁﬁﬁgﬁﬂ%h Ef@é)lsj?gue?%gs c% |.r|13 t ‘E'Y*r? ft'%? rﬁl g.
precipitate angs pyy, 2H)ed 35y (s, Im\-ghzcag (maHFm Q0He 2HPB20 (t.o2id)i80 (sJ ut i on
from di chl oronet hane to 5% net hanol : di chl or onet Bgnﬁ_)' tO%I vel_hog of a
white sol i d @H0up.0 & Rik 4456 @M, 465taaH. 8.50 .o 023805 1H). 088, 6

1.75 (m 2H) §q220(m 1 H, 2.90 (t, 2H), 4.00 (s, 3H), 4.30 (d, 2H)
7.80 (s, 1 H) %0 (s 1 , 9.00 (s, 1,H, 10.80 (s, 1 H. WO 01/27112
LRVS (ES) 5 4QRMS((VSP): £0 S\U(IUH;‘). 2003 PCT/1B00/ 01430 Exanple 29 5- 5-G
colo I-2-isobuto -3- ridinl -2-neth [-3- ro i-2 6-dih dro-7H 5 pyrazoio[4
3-dopyri m di n-7-one

5- (5- Et hynyl BedmgBUigPxy- 3- pyri di nyl) - 2- et hyl - 3- propyl - 2, 6- di hydr o- 7H
pyrazol o 4, 3-%1| n-7-one (Exarrple 27) (1 g, 2.7 rrrml) and

Phl ( 02CCF3) 2 5-{2-Bataxy-5-{8-24etinti)1-pic finrop {81 j gthyil-2r(2
di chf or onet hane; itnile . .10 er a nitrogen |o
at nosphere. g : 3

di chf or oryg th%ﬁﬁ@c&@& ﬁd%éd“pl%@ia%@b?dhémbthﬁulwfmhfmaﬂe The organic

| ayer was dried (MJSO4) and evapor at ed Ive the crude product. Flash
col utm chr o tbNMB 400 M4z, TGl dret.01(b 3H3t Aat(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
(g, 2H), 3.20 (t, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.70 (¢, 2H),
8.80 (s, 1H), 9.20 (s, 1H), 10.60. (s, 1H).

15 LRMS (TSP): 540.1 (MH").

»sO'C:

Example 20
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-7H-
pyrazolof4,3-dlpyrimidin-7-one

20 The fitle compound was made by the method of Example 1 using the fitle

compound of Preparation 15.

'H NMR (300 MHz, CDCla): 8 = 1.05 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H),

1.95 (m, 2H), 3.00 (q, 2H), 3.35 (s, 3H), 3.85 (t, 2H), 4.60 (t, 2H), 4.80 (,

2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.95 (s, 1H). -
25 LRMS (TSP): 497.8 (MH").

Example 20a (Preparative example)
5-(2-Butoxy-5-trimethylsilylethynyl-3-pyridinyl)-3-ethyl-1-(2-methoxyethyi)-
1,6-dihydro-7 H-pyrazolo[4,3-d|pyrimidin-7-orie

30 The title compound was made by the method of Example 14 using the title

compound of Example 20.



gave 300 nmg of pure product and a further 300 ng of slightly inpure 1s
product. 'H NWMR (300 Mz, CDCI3): b = 1.00 (t, 3H), 1.10 (d, 26R)gusi2 (m
2H), 2.30 5101% H. 3,00 (t, 2H), 3.40 (t, 1 H, 4.05 (s, SP?) 4.45§d,
2H). 4.90 (4, 2"8.80 (s, 1 H, 9.20 (s, 1 H), 10.60 (s, PCHIBOOA4IG Rr —
0.3 (95% di chl oronet hane: 5% MeOH). 20 Exanple 30 5- 5- 2-Chloroace |
-2-isobuto -3- ridin |l -2-nmeth I-3- ro 1-32_6- dih dro-7H razolo 4 3-
rimdin-7-one 5-(5-G i

| ycol oyl - 2-i sobut oxy- 3-pyridi nyl)-2-nmethyl -3-propyl-2,6-d i hydro-7H 25
pyrazol o[ 4, 3-4pyri m din-7-one (Exanple 29) (0.3 g, 0.75 mmol),

triethyl ani néH(NMR (300 MH2SCDGIL) daad 0028 (eneid)) .00y, 3H),01.406(t, $6),07 ni,
0.9 mmol) were_ stirred in_dichloronethane om tenperature for

7 m -
30 e T esad b, BE 10 (2t PG (i BHIn B (. e BRAL, 2H 4EOHbA i L

saturated soGy NGl TN h r i were dried (MgSOH4)
and evapor at ?W%ﬁr%g&mg 13-?}? ?’frqoe(g' g'}ﬁ‘f ?gggqéﬁﬁg&/ 27112 -119- 20
August 2003 LIRMSYBSP)OU#63®E (MHI)M chr omat ogr aphy (el uting with 97%

di chl or onet hane: 3% net hanol) to give 200 ng of product. 1H NWVR (300 MHz,
CDCI3): SP= 1.00 (t, 3H), 1.15 (d, 6H), 1.80 (m 2H), 2.30 (m 1 H), 3.00
(t, 2H, 4.10 (s, 3H), 4.45 (d, 2H), 4.65 (s, 2H), 8.85 (s, 5 1 H), 9.25
(s, 1 H, 10.60 (s, 1 H. TLC Rf = 0.3 (97% di chl or onet hane: 3% MeOH)
Exanpl e 31 5-{2-isoBut oxv-5-(2-(4-no phholinyl)acetyll
3-pyridinyl}-2-nethyl-3-propyl- io 2

6- di hydr o- 7H pvr azol of 4. 3-d1pyri m di n- 7- one

5-[ 5((2- Chl or oacet yl ) - 2-i sobut oxy-'3- pyri di nyl ] - 2- et hyl - 3- propyl - 2, 6-



i

B S NS S g

di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n- 7-one (Exanple 30) (100 ng, O0.24
nmml ), triethylamne (0.04 nL, 0.29 nmol) and norpholi ne (OQQ;@] oodd- 26
nol ) were stirred in dichloromethane (3 nmL) under a 15 nitrogen” at nosphere
for 16 h. TR W3k e was poured into ethyl acetate and vvasﬁgﬁﬂﬁﬁ'“! 430
saturat ed sodi um bi carbonate solution. The organics were dried (MySO4) and
concentrated. The product was purified ﬁ: flash columm chromat ography
(eluting with 97% di chl or omet hane: 3% e %h‘ol) to give 80 ng of product as
a beige foam 20 1H NWR (300 MHz, CDCI3): S =1.00 (t, 3H), 1.15 (d, 6H),
1.80 (m 2H), 2.30 (m 1 H), 2.60 m 4H), 3.00 (t, 2H), 3.80 (m 6H), 4.05
(s, 3H), 4.4ExampleZdh 9.00 (s, 1 H, 9.40 (s, 1 H, 10.60 (s, 1 H. TLC
Rf = 0.3 (97% di hIororrethane S%Jve 5 ﬁ[l 4-Ethyl-1 - i
erazin | ace yoR-gthyayi-3ir i i thy -GN EE-7

razol o 4 3- rigai0i alh_-p grrpound was prepared as for Exarrpl e
31. 1H NWR ( (t, 3H), 1.10 (d, 6H), 1.10 (t, 3H),
1.80 30 (m e tite eﬁnﬁmundlhi)as mad@t(yqthezmethcm aDExample {musiig thediteo (t,

2 3.75 4.40 (d, 2 9. 00 1 H), 9.35 1
H)H? 10. 603 (gs‘m{" l!"q/ﬁlg’ié'??'& 4. 120 ( 20 ;?Jgust 2083 PC|'I_'?IBOO’ 01213(1
TLC Rf = 0.4 i ls Q% 33 5-
2-Buto -5- I %ﬁﬁ%ﬁlﬁ'(@ﬁb%@ﬁb{ﬁ? e8th ?r@j hg@ﬁgt Ik110‘%ep E] g) h drfo- 5
7Ff pyr azol of 4, seqm\aﬂ)rr'ecom(cz abﬂesntb(s,nﬂ)escsmmm 380 (uamal)m 60h@, net hod

if 4???@ gH)29 geaqg] 2’3%)3301 913‘1')(H l%?'g %f’q(w%w) 3?33 (1§?O3I(—|;: g.Hzlb
(t., 14, 3. 9Q.F€|hs 5p): a4 (). -

10

Example 21
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1.6-dihydro-

7 H-pyrazolo[4.3-dipyrimidin-7-one

The titie compound was made by the method of Example 16 using the title

15 compound of Example 20.
TH NMR (300 MHz, CDCls): 8 = 1.00 (1, 3H), 1.40 (t, 3H), 1.60 (m, 2H),
1.90 (m, 2H), 2.60 (s, 3H), 3.00 (q, 2H), 3.30 (s, 3H), 3.80 (t, 2H), 4.60 (1,
2H), 4.75 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.90 (s, 1H).
LRMS (TSP): 413.9 (MH").

20

Example 22
5-(5-lodo-2-isobutoxy-3-pyridinyl}-2-methyl-3-propyl-2.6-dihydro-7 H-

pyrazolo[4,3-d|pytimidin-7-one

The title compound was made by the method of Example 1 using the title
25 compound of Preparation 14.
'H NMR (300 MHz, CDCls): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.25 (m, 1H), 3.00 (t, 2H), 4.05 (s, 3H), 4.30 (d, 2H), 8.40 (s, 1H), 9.00 (s,
1H}, 10.70 (s, 1H).
LRMS (TSP): 468.1 (MH").
30
Example 23 -



10 2H), 4.65 (t, 2H), 4.90 (d, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H, 10.60 (s,
1 H. , LRMS (TSP): 430.4 (MH). ExaM e34 5- 2-Buto -5- 4-ngr, hdhal @ce
3 riding pggth -2 2-Tetho eth 1 15 Gt béba

2. 6-di hydr o- ﬂ-[gyﬁ zol of 4. 3-dl pyri mi di n-7-one Tri phenyl phos#{i80p/41450 ny
0.42 mml) in dichloromethane (1 nl) was added slowy to an ice cool ed
solution of 5-(2-butoxy-5-glycol oyl - ﬁ

nyI)-3-ethyI 2- (2- met hoxyet hyl )-2, 6- d‘l “ro 7 H pyrazol o[ 4, 3-d]-
pyrimdin-7-one (Exanple 33) (150 ng, 0.35 mmol) and carbon 20 tetrabrom de
(140 mg, 0.42 mmol) in dichloromethane (3 nL). The solution was allowed to
war m t o r oomMethyies-istotutoxy S {(2methii-7oxoF®propma-eioditivdis-2bF pydadelot 25 ng,

0.075 mml) and triphe Ipqos hi ne were added and stirring continued for 2
h. @ncentra%ﬁw&ﬁﬁlﬂﬁ&-&ﬂ%f the product by flash col um

chr onat ogr apgﬁf 1 eaéérﬁebgﬁéz g&dbsoﬁxa\He IZS( ﬂf%"ﬁkztﬁéd of EkahfpI@ 2 VSRG the %0 -

(0:30) gave ut ox ronoac
pyridinyl]- SCelﬂppkmﬂ c(fExmu[hle&aat hyI ) 2, 6- d| hydr o- 7H pyr azol o[ 4, 3-d] -
pyrim din-7-¢ne ich was use B any further purification (slight

cont am naii onHvWWﬁ (30%%@9@33?\ 18 {le3H), 1.15 (d, 6H), 1.80 (m, 2H),

30 i hydr o, 7R 1B SR 50020 n‘?%?é it Bt I BE R % °

di ssol ved i n1Hf)chBor(speHpare6bis, tHe sol ution cooled to OC. Mrpholine WO

01/ 27112 20 t 3 _PCT 01430 (54 ng, 0.62 mol) and

triethylam n@%rﬁéggﬂ“gg 1W¢Mﬁ ‘were added and the mxture was allowed to
to roomtenperature and stirred for 2 h. The sol vent was. evaporated

andn{ he residue dissolved in ethyl acetate, washed with water (tw ce),

sat ur at edo sogxampibe edr bonate (twice) and s brine, dried (MySO4) -and

concentrat ed PI’IfIC f hr. h Il ent elution

20% et hyl ac Beaon Nl acetate)

gave 70 ny DQMm S-yunlcottmc acid

The title compound was made by the method of Example 3 using the title

compound of Example 23.

15 'H NMR (300 MHz, CDCl3): § = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.25 (m, 1H), 3.05 (1, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 8.95 (s, 1H), 9.20 (s,
1H), 11.10 (br s, 1H).

LRMS (TSP): 386.1 (MH").

( 20 Example 25
5-[5-(4.4-Dimethyl-4,5-dihydro-1,3-oxazol-2-vi)-2-isobutoxy-3-pyridinyl}-2-
methyl-3-propvi-2.6-dihydro-7 H-
B-1sobutoxy-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2 H-pyrazolof4,3-d}-
pyrimidin-5-yl)nicotinic . acid (Example 24) (200 mg, 0.52 mmol). was

25 dissolved in dichloromethane and oxalyl chloride (0.18 mL, 2.8 rnmol) was

razolof4,3- rimidin-7-one

added foliowed by 1 drop of N,N-dimethylformamide. The mixiure was
stirred for 2 h and the solvent was then removed in vacuo, azeotroping
with further dichloromethane. A dichloromethane solution of the acid
chloride was then added to a solution of 2-amino-2-methyl-1-propanol
30 (0.05 mL, 0.52 mmol) and diisopropylethylamine (0.09 mL, 0.62 mmol) in
dichloromethane and the mixture stirred for 2 h.- The reaction mixture was



M AN,

"H NWR (300 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m 2H),

1.95 (m 2H), 2.60 (m 4H), 3.05 (q, 2H), 3.25 (s, 3H), 3.75,4K, &%0033 90
10 (t, 2H), 4.45 (t, 2H), 4.65 (t, 2H), 9.00 (s, 1 H, 9.408, g 10. 60
(s, 1 H. MWWIHES: 499.1 (MHO . Exanple 35 PCT/IB00/01430

6- But oxy- 5-f 3- et hyl - 2- (2- net hoxyet hy_1)-7-o0xo; 6.7-di hydro-2H pyrazol o[ 4, 3
15 dlpyrimdin-5-y, Inicotinonitrile Copper(l) cyanide (35 ng, 0.39 muol)
was mxed with-the title conpound of Bddfipte 1 (130 ng, 0.26 mmol) in
N-net hyl pyrrolidinone (3 nm.) and the resulting solution was heated for 14
h at 150C under a nitrogen atnosphere. The reaction m xture was cool ed and

partitioned Dgheshidf igthi dRARIBIRIMIG WibWashed WGl 64 Y SN o

hydr oxi de was e organi c layer was separated, washed with nore
ammoni a sol utdiic aekid followed Uyllwthe( Ng'El@)orgianicsemm adneda\(Mg&QA)eando gi ve

e A RE
t, 2 1 1
520 gy s 08515 85 o e 9 21 i

(2- met hyl -57- osdummmqa/washeddmyava:tezmmysadmnmfbacaxbanatesaolﬂtlﬂnd. g
fl t tril titl |
55, "W 01/ 27 1aran pHase' WS AIfRE . A5 SEnoetAkaho, 50k o Tadds dhetre o
CDC13): S = 1p@ﬁnéd b ?rlﬂsh éoﬂiﬁhr( @hr&hhto taphy 50%2¢rﬂwg| adefafle:pentaheths 3. 00
(t, 2H), 4.10 H}’ 0 (d 8. 60 (s, 00 (s, 1 H), 10.60
(s, 1 H). LRl\ﬂuaanF@ gnsaameopm@ |

'H NMR (300 MHz, cncrs). 3 = 1.05 (d, 6H), 1.05 (t, 3H), 1.40 (s, 6H),

10 1.80 (m, 2H), 2.00 (m, 1H), 3.10 (t, 2H), 4.10 (s, 2H), 4.20 (d, 2H), 4.25 (s,
3H), 8.60 (s, 1H), 8.75 (s, 1H).

LRMS (TSP): 439.0 (MH".

Example 26
15 6-isobutoxy-N,N-dimethyl-5-(2-methyl-7-oxc-3-propyl-6,7-dihydro-2H-
 pyrazolof4,3-djpyrimidin-5-ynicotinamide
The title compound was made by the method of Example 5 using the title

compound of Example 24.
'H NMR (300 MHz, CDCl3): § = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),

20 2.30 (m, 1H), 2.95 (t, 2H), 3.20 (br s, 6H), 4.00 (s, 3H), 440 (d, 2H), 840 .
(s, 1H), 8.90 (s, 1H), 10.75 (s, 1H). '
LRMS (TSP): 413.3 (MH").

Example 27
5-(5-Ethynyl-2-isobutoxy-3-pyridinyl}-2-methyl-3-propyl-2.6-dihydro-7H

25 pyrazolo[4,3-dlpyrimidin-7-one
5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyi-2,6-dihydro-7 H-

pyrazolo[4,3-d]pyrimidin-7-one (Example 22) (3 g, 642 mmol),
trimethylsilylacetylene (4.5 mL, 32.1 mmo!), copper(l) iodide (37 mg, 0.19
mmol}, Pd (PPhs).Cl, (13.5 mg, 0.19 mmol) were stirred together in a
30 mixture of acetonitrile (50 mL) and triethylamine (50 mL) at 40°C for 16 h
under a nitrogen aimosphere. The solvent was evaporated and the crude



Exanmpl e 37 (Preparative exanple) 6-1sobuto -5- 2-neth |-7-0x0-3- ro |-6
7-dih dro-2H razolo 4 3- rimdin-5- | -3- ridinecarbothi Oangﬂué{@tfdoa(z

dr ops) vvasyggg? 1t a stirred suspension of 6-isobutoxy-5-(2- 10

met hyl - 7- oX0° 3" ?6gy| -6, 7- di hydr o- 2H pyr azol o[ 4, 3- ol pyri m dPSTgBYN§1430
nicotinonitrile (Exanple 36) (150 ng, 0.41 mml) in (EEO2P(S)SH (0.5 n).
The m xture was stirred at roomterrperzﬁlgre. After 5 h nore (EtO 2P(S)SH
(0.5 nL) was added and di chl or onet haré ) added to aid stirring. After
14 h the reaction mxture was diluted with 15 dichl or onet hane and washed

w th saturated sodi um bi carbonate solution. After filtration and

separ ati on ofmittore pastitiohetdthbeiwepmn 806 sodivem visishrhbnate solutisnt landaetyht ed

Sroduct was WURLRIS:edN,OI0RRIS WaIR, FATICaA DT ROPONGRA SHRICBIIR on 11 om
ot M TRfscSRmRoRRin, diorel (.27 EE R moll a8 tided Bd e OF 0
2H), 2.10 (mixtare)stinedgéor( 1,5 HHat m@0 fempaajured. 20 fudhepHyortioneof (br s,

1 , 8.70 8. 75 1 , 0 I ... 10. 65 e 1 . LRVS
(10} - 0. ofeitaafyilmatcnin) fhoide wad adtedahd e Bistyid St fobsb) 01450
Exanpl e 38 Squiifrek SP.BUROX Ve Mgféfﬁ%@)ﬂheré gvapbratéd -ahd/ the crude mixture

-3-pyridinyll-2-nmethyl-3-pro 2, 6-di hydro-7Hi .
yrazol ol 4. 3-paniliened hetweea#’% sodium bicarbonate solution and ethyl acetate.

pyr i m i - 5. 775 OPY efe BB IMRIEROAne dortantiplon el bpuAg Prouors, O,
and c¢hl or oacgfawe sofé (285 ¢). 38 Mol ) were heated to reflux for 14 h in

et hakol (5 njﬂ The reaction m xture was cool ed and
10 NMR (300 MHz, CDCl): 6 = 1.00 (t, 3H), 1.10 (d, 6H, 1.80 (m, 2H),

2.30 (m, 1H), 3.00 (t, 2H), 3.20 (s, 1H), 4.05 (s, 3H), 4.35 (d, 2H), 8.40 (s,
1H), 8.80 (s, 1H).
TLC (1:1 ethyt acetate/pentane): Ry =0.25

15 Example 28
5-[2-Isobutoxy-5-(1H-1,2,3-triazol-5-yl)-3-pyridinyl]-2-methyl-3-propyl-2 6~
dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one
5-(5-Ethynyl-2-isobutoxy-3-pyridinyl)-2-methyi-3-propyl-2,6-dihydro-7 H-
pyrazolof4,3-djpyrimidin-7-one (Example 27) (200 mg, 0.54 mmol) and

£ 20 trimethylsilylazide (630 mg, 5.4 mmol) were stirred at 170°C in a sealed
pressure vessel for 14 h. The reaction mixture was cooled and partitioned
between ethy! acetate and saturated sodium bicarbonate solution. The
brown precipitate was fittered off and the 2 phases separated. The
organic phase was washed with more sodium bicarbonate solution and
25  brine, dried with (MgS0,) and concentrated. This residue was combined
with the original precipitate and purified by flash column chromatography
(gradient elution from dichloromethane to 5% methanol: dichloromethane)
to give 109 mg of a white solid (49%). .
'H NMR (400 MHz, CDCly): 8 = 0.90 (t, 3H), 1.00 (d, 6H), 1.75 (m, 2H),
30 2.20 (m, 1H), 2.90 (1, 2H), 4.00 (s, 3H), 4.30 (d, 2H), 7.80 (s, 1H), 8.60 (s,
1H}, 9.00 (s, 1H), 10.80 (s, 1H). '



concentrated. Purification by flash colum chromat ography (gradi ent
elution from 100% di chl oronet hane to 3% net hanol : di chl or onet pgave
65 nmg of product 'H NVR (400 MHz, CDCI3): 1.00 (t, 3H) 1.1 @E 1.85
(m 2H), 2MDO¥2 ) 2 55 (s, 3H), 3.00 (t, 2H), 4.10 (sPCHIBOOGaNy (4,
2H), 6.90 (s, 1 H), 880(s 1 H, 9.20 (s, 1H),1075(s 1 H. LRVS
. (TSP): 438.9 (M#4). 15 Exanple 39 Pre araélve exanpl e)

N- Hydr oxy- 6-1i sobut oxy- 5- ( 2- net hyl - 7- oxod pTopyI -6, 7-di hydro- 2H
pyrazol o[ 4. 3- pyrimdin-5-yl)-3-pyridi necarboxi m dam de Pot assi um
t-butoxide (61 ng, 0.54 mmvl) was added to a stirred 20 suspension of
hydr oxyl am ne_nmfggyl- Q[ggjg( nmg, 0.54 mmol) in 2-nethyl-I|-propanol (5
m.). After 2-3 mn 6-isobutoxy-5-(2-nmethyl-7-oxo-
3- propyl -6, 7-di hydr o- 2H pyrazol o[ 4, 3-d] pyri m di n-5-yl')ni cotinonitrile

(Exanpl e 36) é 0.54 mmol ) was added and the reaction m xture heated
at reflux for urther 1 equival ent of potassiumt-butoxide and 25
hydr oxyl am nes {5 6lpedibas-HobuRie-S-yadingh -rmethy)d- 2i8-dirydrd-8H-14 h.

The reaction mxture was cool e an concentrated. The resi due was
triturated wiBHazeleld.3dipyimigin=7-0n€ fi|tered, washing the solid with

f h d ‘ by fl ash
ol umn chr onsis SrA Zsptoxl dmf’f'ﬁ&'ﬁif'ﬁ??’“s@pgﬁ‘?"sg'ﬁ%gd Ryt ’*Savé 5 g
(if2 . ?OPtC'rllil }3 6 ;byrazglo[mmdjﬂyramdm-mne (Enandple2 @Auddstg, 2003 m)gzgll (2d--
6H), 1.60 (m 'Q'QH(ZB% 88&)@ &ré!? § %)02 E"@G%"ez‘#ﬁf”%sg’os?%éé é“H)aH}’!?“EEP %EI 2H)
5.00 (br s, é{lﬁ;hlgg%rﬂgtrﬁﬂg%f abefdnitrfle “H4G (48 il ofBE20{13, uddd a .nitkEge? (S

H. LRVS (TS

10 atmosphere.  After 10 h the mixture was cooled, diluted with
dichloromethane and washed with saturated sodium bicarbonate. The
organic layer was dried (MgSO,) and evaporated to give the crude
product. Flash column chromatography (95% dichloromethane:methanol)
gave 300 mg of pure product and a further 300 mg of slightly impure

15  product.
'H NMR (300 MHz, CDCl): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.30 (m, 1H), 3,00 (1, 2H), 3.40 (t, 1H), 4.05 (s, 3H), 4.45 (d, 2H), 4.90 (d,
2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).
TLC: R = 0.3 (95% dichloromethane:5% MeOH).

20
Example 30

5-[5-(2-Chloroacetyl)-2-isobutoxy-3-pyridinyl]-2-methyl-3-propyl-2.6-

dihydro-7 H-pyrazolol4,3-dlpyrimidin-7-one
5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7 H-

25  pyrazolof4,3-dlpyrimidin-7-one (Example 29) (0.3 g, 0.75 mmol),
friethylamine (0.14 mL, 0.98 mmol) and methanesulfonyl chloride
{0.07 mL, 0.9 mmol) were stirred in dichloromethane (7 mi) at room
temperature for 24 h. The reaction mixture was diluted with ethyl acetate
and washed with saturated sodium bicarbonate solution. The organics

30 were dried (MgSO,4) and evaporated. The product was purified by flash



5 Exanple 40 (Preparative exanple) 5 5- Ace to imno amno neth |
-2-isobuto -3- ridin 1 -2-meth |-3- propyl-2.6-dihydro-7H 20 August 2003
yrazol or4. 3y g rﬁdl n-7-one

N- Hydr oxy- 6 |so Ut oxy- 5- ( 2- met hyl - 7- oxo- 3- pr opyl - 6, 7- di hydr F*ZIBIy01430
pyrazol o[ 4, 3-ddpvri m di n-5-yl)-3-pyridi necar boxi m dam de (Exanple 39) (65
ng, 0.16 nmol), N, N. di net hyl am nopyri di Tﬁ (24 ng, 0.20 nmmol ), acetic acid
(9.7 ng, 0.16 nmol) and 1-(3-dinethyla a opropyl)-3-ethyl - carbodiim de
hydrochl oride (37.5 ng, 0.20 mml) were stirred in dioxan (2 mL) for 14 h.
The sol vent was renoved in vacuo and the product purified 15 by flash

col um chrorm!m@na;i‘lmrr(‘cﬁbgnatphg (eluting \ﬁﬂi’/@?% dlu:ltﬂrrronmﬂhmm.?:mmmmmql) to give
t he product méb as_a_ whi solid. "H NWR (300 MHz, CDCI3): 8 = 1.00 (t,
3H), 1.10 (& 98 ? g °(Rf°‘§l%’-, 2.30 (s, 3H), 2.25 (m 1 H. 2.95 (t

L 5 o gt o 208 6 0, (-

5-1. 2I | ;oguémso{rn , (EHL 00 (t; 2%2,410&%35?0443 (xz!(Lj)ZI-B $65i 8] aH),ISBB (spt hyl -
ro rrm I nN-/-0ne
5. {Ey[[(,&cetwﬁ%gﬁ%n éﬁﬁ"ﬁb@mﬁ yl]-2-  Sobut oxy- 3- pyrld.l nyI} 2- et hyl - 3-

| -2, 6- dro-_7 Ex l e 40 55 ,
0. 15 mrol ) vieeh e SR R eRbforiaeRE GBSO PTG he oxadi az6l o was.

purified by flash col um chronmat ography (elution with 50:1

di chl or onet hane: nethano!) to give 21 ng of,a yellow solid. WD 01/27112 --
125 - 20 AUM PCTI 1 B0O0101430 1H NWR (300 MHz, CDCI3): 5 = 1.05 (t,

(411 ég Egb BidoButoRL 5[0 (43bmholin ridiry}8-rhéthyB8Yrog100 (1,
2.6-dihydro-7H-pyrazolo[4.3- ngynmldln~7-on
5-[5-(2-Chloroacetyl)-2-isobutoxy-3-pyridinyl]-2-methyl-3-propyl-2,6-
dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one  (Example 30) (100 mg,

0.24 mmol), triethylamine (0.04 miL, 0.29 mmol} and morpholine
(0.023 mL, 0.26 mmol) were stirred in dichloromethane (3 mL) under a
15 nitrogen atmosphere for 16 h. The mixture was poured into ethy! acetate
and washed with saturated sodium bicarbonate solution. The organics
were dried (MgSO,) and concentrated. The product was purified by flash
column chromatography (eluting with 97% dichloromsthane:3% methanol)
to give 80 mg of product as a beige foam.
~. 20 'H NMR (300 MHz, CDCl3): & = 1.00 (t, 3H), 1.15 (d, 6H), 1.80 (m, 2H),
| 2.30 (m, 1H), 2.60 m, 4H), 3.00 (t, 2H), 3.80 (m, 6H), 4.05 (s, 3H), 4.40 (d,
2H), 9.00 (s, 1H), 9.40 (s, 1H), 10.60 (s, 1H).
TLC: R; = 0.3 (97% dichloromethane:3% MeOH)

Pt

25 Example 32
5-{6-[2-{4-Ethyl-1-piperazinyl)acetyi]-2-isobutoxy-3-pyridinyl}-2-methyl-3-
propyl-2 6-dihydro-7 H-pyrazolo{4.3-dlpyrimidin-7-one
The title compound was prepared as for Example 31.

'H NMR (300 MHz, CDCls): § = 1.05 {t, 3H), 1.10 (d, 6H), 1.10 (1, 3H), 1.80

36 (m, 2H), 2.25 (m, 1H), 2.40 (g, 2H), 2.40 -2.70 (m, 8H), 3.00 (t, 2H), 3.75
(s, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 9.00 (s, 1H), 9.35 (s, 1H), 10.60 (s, 1H).
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1H, 935 (s, 1 H, 10.70 (s, 1 H. LRVs (ES): 424.1 (MH). 5 Exanple 42 5-
2-1sobuto -5- 3-netfi -1 2 4-oxadiazol-5- 1 -3- ridin | -2-n@gth,l ro
| -2 6-dih dro-7H razolo 4 3- rimdin-7-one %AQQUS&OOS

5- (5- 1 odo- 2WQ@BWIRBX Y- 3- py(di nyl ) - 2- et hyl - 3- propyl - 2, 6- di hy AG/IBRP/PE30
pyrazol o[ 4, 3-al) pyri m di n-7-one (Exanple 22) (200 ng, 0.42 mol) and 111' -
hydr oxyet hani m dam de (EP 795 328) (95 n%@ 1.28 mmol ) were suspended in
tol uene (4 nL) and triethylanine (86 my,120.-85 mml) was added.

Pd(PPh3) 2C12 (15 nmg, 0.02 mmol) was added and placed in a pre- heated oil
bath at 95C under 1 at nosphere carbon nonoxi de. After 4 h a 15 further

portion of acf @rkiax dﬁgééo?imn:mﬁnbtﬁértwiwdﬂetr{ammaamoma;i(PPhs)ZCI 2

(15 mg) were was continued at 95C for 14 h. The cool ed
reaction m xture was diluted W|th ethyl acetate and washed with water and
brine, dried S filtered and evaporated. Purification by flash

col um chronﬂé%ﬁga(gradl ent elution from 2a dichl oronet hane 1 %

met hanol : ANA-3LH C A0 o S =
1.00 (t, :

3.00 (t, zm,ﬁ'hmmmﬁlﬂmmﬁﬂﬁ:mﬁ, 900(5 1 9.40 (s, lH)

H)
10. 70 SP 24. 1 3 1
H 1. 2, £ teﬁ%‘%L‘fFﬁVBC\%’ﬂ %"Eﬁr"ﬁ""lﬁ H‘;"Jf\’q’_gzb%e?‘ﬁﬁ%@%‘f"é Erafple 529 by~ >
2. 6-di hydr o- 7Ek@y,p@2{.$o[4 -di pyrimdin-7-one 5 [2 i sob
ut oxy- 5-cyano- 3-pyrid inyl]-2-nethyl-3- 6- di hyd ro-7H

pyrazol o 4, 3-1 B mmnmmonmmmcaxm 005028 40 (© F3. 6B (m. 2,
ol ver o hobbd 19 d 10 G lbad BB, hrf Fed Qatefl 3R A kol * %
01/27112 o 12K), 4.65 {t, 2H), 4.90 (d, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).

LRMS (TSP): 430.4 (MH*).

Example 34
5-[2-Butoxy-5-{4-morpholinylacetyl)-3-pyridinyi]-3-ethyl-2-(2-methoxyethyl)-
15 2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7-one

Triphenylphosphine (110 mg, 0.42 mmol) in dichloromethane (1 mL) was
added slowly to an ice cooled solution of 5-(2-butoxy-5-glycoloyl-3-
pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-pyrazolo[4,3-d}-
pyrimidin-7-one (Example 33) (150 mg, 0.35 mmol) and carbon
20 tetrabromide (140 mg, 0.42 mmol) in dichloromethane (3 mlL). The
solution was allowed to warm to room temperature. After 2 h further
carbon tetrabromide (25 mg, 0.075 mmol) and triphenylphosphine were
added and stirring continued for 2 h. Concentration and purification of the
product by flash column chromatography (gradient elution with ethyl
25 acetate/pentane (10:90 - 70:30) gave 5-[2-butoxy-5-(2-bromoacetyl)-3-
pyridinyl]-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-pyrazolof4,3-d}-
pyrimidin-7-one which was used without any further purification (slight
contamination with triphenylphosphine oxide).
5-[2-Butoxy-5-(2-bromoacetyl)-3-pyridinyl}-3-ethyi-2-(2-methoxyethyl}-2,6-
30 dihydro-7 H-pyrazolo{4,3-dlpyrimidin-7-one (205 mg, 0.42 mmol) was
dissolved in dichloromethane and the solution cooled to 0°C. Morpholine



20 August 2003 PCT/1B00/ 01430 m xture was transferred to a PTFE |ined

seal ed vessel, a further 0.069 nL trinethylsilylazide added2?¢1g Js08003
reaction h 6§ﬂﬁt 80C for a further 5 h. After cooling and ?erlng t he
filtrate #1H%d with pentane. Further solid precipitafSIBAIOMA s was
conbined with the original precipitate and 5 purified by flash col um
chromat ography (eluting with dichl oro:ﬁhlhane/ nmet hanol /ammonia in a ratio
of 5:1:0.1) to give 144 ng product VR (300 MHz, CD3OD): 6 = 1.00 (t,
3H), 1.10 (d, 6H), 1.80 (m 2H), 2.20 (m 1 H), 3.10 (t, 2H), 4.10 (s,
3H), 4.35 (d, 2H), 8.90 (s, 1 H, 8.95 (s, 101 H. LRVM5 (ES): 410.1
(M) . Exanp{54 g, 6:-62mitoip and tiettglatiine (84 mdl, 0.83 nimol)iwereadded aved et h |
-3-eth 1-2 ih dro-7H razolo 4 3- rimdin-7-o0one e title npound
was made by W?e’“ﬁ& wigoyas aliewediowam to soorm, tepiesaiuss af'ﬁp S‘"F‘P‘“ﬂﬁ%c goo MHz,
E:EC' g%'b Sz-sgh@?;oweppt%s e’va?@reftéa a?@thelre'iﬁd&énl%lgéﬂlv ir}%ﬁnﬂl rzaé;egékibb g 28
(s, 1 H, 8. wasrqéql withy) watep. otwic(es satudated RLBIUNT SpicartBnate ((wiee) .andxanpl es

from the apphiise: digd (MaSORP AN, SolfedBd o Phnosuds & tedh SSBFRA ls, =
2003  PCT/ | BéKtbRisdsgraphyRghidisht\bBti6MAD% ethyl acetate/pentane : 100% ethyl
acetate : 3% methanol/ethyl acetate) gave 70 mg product.
'H NMR (300 MHz, CDCl): & = 1.00 (1, 3H), 1.46 (t, 3H), 1.60 (m, 2H),
( 1.95 {m, 2H), 2.60 (m, 4H), 3.05 (q, 2H), 3.25 (s, 3H), 3.75 (m, 6H), 3.90
© 10 (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").

Example 35
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-0x0-6,7-dihydro-2 H-pyrazolo[4,3-
15  dlpyrimidin-5-vilnicotinonitrile

Copper(l) cyanide (35 mg, 0.39 mmol) was mixed with the title compound

of Example 1 (130 mg, 0.26 mmol) in A-methylpyrrolidinone (3 mL)'and

the resulting solution was heated for 14 h at 150°C under a nitrogen

atmosphere. The reaction mixture was cooled and partitioned between
( 20 ethyl acetate and water. Concentrated ammonium hydroxide was added

and the organic layer was separated, washed with more ammonia solution

and brine, dried (MgSO,), filtered and evaporated to give a brown solid.

'H NMR (400 MHz, CDClz): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),

1.90 (m, 2H), 3.10 (g, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.65 (t,

25 2H), 8.55 (s, 1H), 9.00 (s, 1H), 10.60 (s, 1H).
LBRMS (TSP): 397.2 (MH?).

Example 36
8-Isobutoxy-5-(2-methyl-7-oxo-3-propvi-6.7-dihydro-2 H-pyrazolo[4,3-d]-
30 pyrimidin-5-ynicotincnitrite

The title compound was prepared by the method of Example 35.




44ar 0553(400 MHz, CDCI3): S = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m 2H)
1.90 (m 2H), 250(m 4H), 2.95 (t, 2H), 3.05 (g, 2H), 365£
(t, 2H), 4.50 td 2H), 8.40 (s, 1 H), 9.00 (s, 1 H), 10.70 (s

2008 40

44b0623( 400 3c13): b = 1.00 (t, 3H), " 1.40 (t, 3H), 11’56’[{‘ 101430
1.55 (m 2H), 1 90 (m 4H), 2.40 (br s, 2H), 2.90 (br s, 2H), 3.10 (g, 2H),
4.30-(m 3H), 4.60 (t, 2H), 8.40 (s, 1 9.00 (s, 1 H), 10.70 (s, 1 H).
44c612.2(400 MHz, CDCI3): S = 1.00 (t7" 8% 7 " 01.40 (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, 21-1), 520(m 1 H, 840 (s, 1 H, 9.00 (s, 1 H, 10.80 (s, 1 H).

Exanpl e 45 (Fg %Otfmﬂf@b@) S =1 os (t 3H), 1.10 (d, 6H), 1.80 1m 2H),
5-(2- Butoxy5tr|rret silyl et hynyl - 3- py dinvll-2 f285éd|math 0o -eth |
- 3 eth 1-2 eaohndnu)moo(ta%)dwﬁs 3|T|}n4d491(d’r 0P £S5, 11. 2

ng, 0.016 cup s iodide (3 ng, 0.016 nmol) were added to a'
stirred sl Unﬁwo ‘%0(@1 ﬁ)ﬁhjoxy 5-i10do-3-pyridinyl)-2- [2-(di

met hyl am no) g_q:mg]ﬁ- tgwoz(m;, i hyd ro-7H pyrazol o[ 4, 3-d] - pyri m di n-
7-one (Exanpl e 44) ( 0 ng, 067mm|) in triethylamne (8 m-) and
acetonitrile (2 m at roomtenperature under a nitrogen 10 at nosphere.
The m xture cooled and extracted from brine

wi t h di chl or o¥€ or gani cs 20 August 2003 WD 01/27112
--128

rimidin-5-vl)-3-pyridinecarbothioamide

Water (2 drops) was added to a stirred suspension of 6-isobutoxy-5-(2-
10 methyl-7-oxo-3-propyl-6,7-dihydro-2H-pyrazolo[4,3-dlpyrimidin-5-yl)-
nicotinonitrile (Example 36) (150 mg, 0.41 mmol) in (EtO)aP(S)SH
(0.5 mL). The mixture was stirred at room temperature. After 5 h more
(EtO)-P(S)SH (0.5 mL} was added and dichloromethane (6 mL) added to
aid stiming. After 14 h the reaction mixture was diluted with
15 dichloromethane and washed with saturated sodium bicarbonate solution.
After filtration and separation of the phases the organics were washed
again with saturated sodium bicarbonate solution and brine, dried (MgSO.)
and concentrated. The product was purified by flash column
chromatography (gradient elution from 100% dichloromethane to 96%
20 dichloromethane : methanol) to give 80 mg product.
*H NMR (400 MHz, CDCl3): & = 0.90 (&, 3H), 0.95 (d, 6H), 1.70 (m, 2H),
2.10 (m, 1H), 2.80 (t, 2H), 3.90 (s, 3H), 4.20 (d, 2H), 8.60 (br s, 1H), 8.70
(s, 1H), 8.75 (br s, 1H), 9.00 (s, 1H), 10.65 (s, 1H).
LRMS (TSP): 366.9 (MH™).
25



PCT/ 10000/ 01430 were dried (MgSH) and concentrated to give a yel I ow solid.
Purification by flash columm chromatography (elution with 50/20 r&%i{ 95%
di chl orone&%p@%ng%ve t he product as a pale brown oil (290

(300 MHz, 0.30 (s, 9H), 1.00 (t, 3H), 1.40 (t, f MB0R014305 (m
2H), 1.90 (m 2H), 2.30 (s, 3H), 2.90 (t, 2H), 3.05 (q, 2H), 440(t 2H)
4.60 (t, 2H), 8.30 (s, 1 H), 8.80 (s, ézlr;’!) 10.70 (s, 1 H. LRVs (TSP):
481.3 (MH ). Exanples 45a to 45c io Th of | owi ng compounds were made by

t he net hod of Exanple 45: fromthe appropriate i odo conpounds. Ex. RLRVSH
NVR 4520523 MH+(300 MHz, CDCI3): 0.25 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H),
1.50 (m 2H) Ex Q gl’\ZH) 250(m 4H) 2.95 (t, 2H) 305(q 2H), 3.70
(m 4H), 4.40 ) ) ( X \ 10. 70
(s, 1 H. 458 QoUe) - ; “ B W (1t
3H), 1.40 (t i 190(m 4H) 2.40 (br s,
> 285 b263t!|ﬁ1d ‘ﬁﬂv- dl m‘nﬂ]n?gn%"') PR SRS SR o S
H, 8.80 (s eismutomsm-methw 7H)xo mronylaszzmydro%pymon[g&dj 2003

5  pyrimidin-5-yl)-3- pyridinecarbothioamide (Example 37) (77 mg,
0.19 mmol) and chloroacetone (36 mg, 0.38 mmol) were heated to reflux

for 14 h in ethanol (5 mL). The reaction mixture was cooled and

concentrated. Purification by flash column chromatography (gradient
( elution from 100% dichloromethane to 3% methanol:dichloromethane)

10 gave 65 mg of product. |

'H NMR (400 MHz, CDCl): § = 1.00 (¢, 3H), 1.10 (d, 6H), 1.85 (m, 2H),

2.30 (m, 1H), 2,55 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 6.90 (s,

1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H).

LRMS (TSP): 438.9 (MH"Y).

15 ,

Example 39 (Preparative example)

N-Hydroxy-6-isobutoxy-5-{2-methyl-7-ox0-3-propyi-6.7-dihydro-2H-

pyrazolof4,3-dipyrimidin-5-yl}-3-pyridinecarboximidamide

Potassium t-butoxide (61 mg, 0.54 mmol) was added to a stirred

;- 20 suspension of hydroxylamine hydrochioride (38 mg, 0.54 mmol) in
2-methyl-1-propanol (5 mL). After 2-3 min 6-isobutoxy-5-(2-methyl-7-oxo-
3-propyl-6,7-dihydro-2 H-pyrazolo[4,3-djpyrimidin-5-yl)nicotinonitrile
(Example 36) (200 mg, 0.54 mmol) was added and the reaction mixture
heated at reflux for 5 h. A further 1 equivalent of potassium t-butoxide and

25  hydroxytamine hydrochloride were added and refluxing continued for 14 h.
The reaction mixture was cooled and concentrated. The residue was
triturated with dichloromethane and filtered, washing the solid with further
dichloromethane. The filtrate was evaporated and purified by flash column
chromatography (elution with ethyl acetate + 2% ammonia) gave 65 mg of

30 the title compound as a white solid.



g S T O e O O DU Sy

PCT/ 1 BOO 01430 45c0582.4 -(400 MHz, CDCI3): S = 0.25 (s, 9H), 1.00 MH(t,
3H), 1.40 (t, 3H), 1.40 (s, 9H), 1.50 (m 2H), 1.90 (m 2H), .F@QSQQOOZH)
4.40 (t, 4.50 (t, 2H), 4.60 (br s, 2H), 5.25 (m 1 H, 8.4 L(s, 13 :
8.80 (s, H%"Y)O“liUIE?O (s, 1 H. Exanple 46 5- 2-Buto -5-eth nPCTZBOM(1d30n |
-2.2- dineth lamno eth | -3-eth 1-2 6-

di hydro- 7H pyrazol of 4. 3-dl pyri mdin-7-one 5 Potassiumfluoride (72.5 ng,
1.25 mmol ) was added to a stirred sol ut-il®4 -of

5- (2- but oxy-5-trinmethyl silylethynyl-3-pyridinyl)-2-[2-(dimethyl am no) - et hyl
]- 3-ethyl-2,6-di hydro-7H pyrazol o[ 4, 3-d] pyrim din 7-one (Exanple 45) (300

pgomot 2r2715)er at d‘)é““ﬂﬁi\@"dw m&mg& | @%‘f«i‘g?ﬁ’ebﬁﬂ‘p%ﬁ@ iéﬁt(ﬂq bérl hte i 0

and extract ed2wot fine1RY, 2.809t, 214, 00 (8, 2018, 2HY 8100 tbiver2HY]18.40
(NgSO4) and conce({ri\?rat)é tegEI |v|-ga t@e érg‘ﬂﬂw g ? as g)pale)l?)rom oil.

H NMR (300 Msz 1HICBI79) (s, SI'Ba 9.36ds(1H)-3#p 701(S4®H , 1.50 (m 2H),
1.90 (m 2%{),,8%#{?9}%_ @‘ (t, 2H), 3.00 (q, 2H) '4.40 (t, 2H), 4.60

(t, 15 2H), (s, 1 H, 10.70 (s, 1 H. LRVS (ES): 409
(M+). Examples 46a to 46¢c The foll owi ng conpounds were nmade by the nethod

of Exanple 46_20 111 fromthe appropriate trinethylsilyl conpounds. WO
01/27112 Ex. Bxampie,4@4Preparative exampie)

5-{5-[[(Acetyloxy)imino}(aminoYmethyll-2-isobutoxy-3-pyridinyi}-2-methyl-3-
1-2.6-dihydro-7 H-pyrazolo[4.3- rimidin-7-one
N'-Hydroxy-6-isobutoxy-5-(2-methyi-7-oxo-3-propyl-6,7-dihydro-2H-

10  pyrazolo[4,3-d]pyrimidin-5-yl)-3-pyridinecarboximidamide (Example 39) (65
mg, 0.16 mmol), N,N-dimethylaminopyridine (24 mg, 0.20 mmol), acetic
acid (9.7 mg, 0.16 mmol) and 1-(3-dimethylaminopropyl)-3-ethyi-
carbodiimide hydrochloride (37.5 mg, 0.20 mmol) were stirred in dioxan (2
mL) for 14 h. The solvent was removed in vacuo and the product purified

15 by flash column chromatography (eluting with  90%
dichloromethane:methanol) to give the product (58 mg) as a white solid.

'H NMR (300 MHz, CDClg): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H),
2.30 (s, 3H), 2.25 (m, 1H), 2.95 (t, 2H), 4.00 (é, 3H), 4.40 (d, 2H), 5.25 (br
s, 2H), 8.60 (s, 1H), 8.75 (s, 1H), 10.70 (s, 1H}).
20  LRMS (El): 442.1 (MHY). [

Example 41
5-[2-Isobutoxy-5-(5-methyl-1,2 4-oxadiazol-3-yl)-3-pyridinyl}-2-methyl-3-
propyl-2.6-dihydro-7 H-pyrazolol4.3-dlpyrimidin-7-one

25 5-{5-[[(Acetyloxy)imino}(amino)methyl]-2-isobutoxy-3-pyridinyl}-2-methyl-3-

propyl-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 40) (55
mg, 0.13 mmol) was heated at 190°C for 3 h. Atfter cooling the oxadiazole
was purified by flash column chromatography (elution with 50:1
dichloromethane:methanoi) to give 21 mg of a yellow solid.



R .O 20 August 2003 PCT/I1B00/01430 -- 130 - LRMS (M) + 451 521 393.3 H

NVR (400 Mz, CDCl 3):

(m 2H),
(m 4H),
(s, 1 H.
1.50 (s,

H), 8.40 (s, 1 H

I_D8:1.0(()(t,|_|;3l—|), 1.40 (t, 3H), 1.50 (zmAu 20%90
2 4H), 2.95 (t, 2H), 3.05 (q, 2H), 3.20 0
4?"38"‘(%me|), 4.60 (t, 2H). 8.40 Eg 1H)H), 8. 80 EECT’IBWOIWO 75
(400 MHz, CDCI3): 8 = 1.00 (t, 3H) 1.4," (t, 3H, 1.50 (m 2H),
9H), 1.90 (m 4H), 2.40 (br f)'li 2.90 (br s, 2H), 3.05 (q,

2H), 3.20 (s, 1 H), 4.40 (m 3H), 8.80 (s, 1

H, 10.70 (s, 1H). (400 Mz, 00013) 8 = 1.00 (t, 3H), 1.35 ’(t, 3H), 1.50

(s, 9H),
(t, 2H),
(s, 1 H,

1.55 (m 2H), 1.90 (m 2H), 3.00 (g, 2H), 3.20 (s, 1 H), 4
4. 8Q nmn%smo MH§5C('JQI|3)58 QH)os (53%@) amo ldl'BH)8180( , 2H) ,

10. 80 (s, anpl e 5- 5-Ace |-2-buto -3- ridin

di meth | am @e3@{m, 1 H)32 sl SH),GB 00 (t 2H), 4.05 (s, 3H), 440 (d, 2H) 8.95 (S,

- 10

15

(L

25

30

1H), 9.35 (s, 1H), 10.70 (s, 1H).

LRMS (ES): 424.1 (MH").

. Example 42

5-[2-1sobutoxy-5-(3-methyl-1,2 4-oxadiazol-5-yl}-3-pyridinyl}-2-methyl-3-
propyl-2.6-dihydro-7 H-pyrazolo[4 . 3-dlpyrimidin-7-one
5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7 H-
pyrazolo[4,3-d}pyrimidin-7-one (Example 22) (200 mg, 0.42 mmol) and N-
hydroxyethanimidamide (EP 795 328) (95 mg, 1.28 mmol) were
Suspended in toluene (4 mL) and triethylamine (86 mg, 0.85 mmol) was

‘added. Pd(PPha):Cl» (15 mg, 0.02 mmol) was added and placed in a pre-

heated oil bath at 95°C under 1 atmosphere carbon monoxide. After4 h a
further portion of acetamidoxime (50 mg), triethylamine (43 mg) and
Pd(PPh3).Cl> (15 mg) were added and stirring was continued at 95°C for
14 h. The cooled reaction mixture was diluted with ethyl acetate and
washed with water and brine, dried (MgSQ,), filtered and evaporated.
Purification by flash column chromatography (gradient elution from
dichloromethane : 1% methanol:dichloromethane) gave 70 mg product.

TH NMR (300 MHz, CDCls): § = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H);
2.30 (m, 1H), 2.50 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.45 (d, 2H), 9.00 (s,
1H), 9.40 (s, 1H), 10.70 (s, 1H). |

LRMS (TSP): 424.1 (MH").

Example 43

5-[2-Isobutoxy-5-(1 H-1.2,3.4-tetrazol-5-yi)-3-pyridinyl]-2-methyl-3-propyl-

2,6-dihydro-7 H-pyrazolo[4,.3-dlpyrimidin-7-one

5-[2-1sobutoxy-5-cyano-3-pyridinyl]-2-methyl-3-propyl-2,6-dihydro-7 H-

pyrazolo[4,3-dlpyrimidin-7-one (Example 36) (200 mg, 0.55 mmoi),
trimethylsilylazide (0.062 mL, 0.54 mmotl) and dibutyltin oxide (54 mg, 0.22
mmol) were heated at 80°C in toluene (10 mL) for 14 h. The reaction

35

_2 2-



TN AT R

OISV LT LS AAT TS, an P o,

H), 10.60 s(s pummd lcby_Rl\/EfIa(shSP) colmrm5 (Wp;nammbyes HH "BQ) 47\‘!It he

dih dro-7H razolo 4 3- rimdin-7-one 5 1 N Sulfuric acid (1 m-) was added

" to a stirred sol ution of 5-(2-butoxy-5-

ethyny! - 3- pyrdipyl ) -2-1 2- (di met hyl ami no) et hy!l 1 - 3- ethyl - 2, 6- & AYIEE2PR.
pyr azol 0[4 W?/li di n-7-one (Exanple 46) (280 nmg, 0.69 pp/0143%:¢ one

(8 m-) at roomterrperature. Mercury sulfate (40 ng, 0.14 mmol) was added
and the m xture heated at reflux for 5 h. The io reaction m xture was
cooled, diluted with methanol (10 m-)=12fi-trtered and the filtrate washed
wi th further nethanol. The sol vent was evaporated and WO 01/27112 -- 131 -
20 August 2003 PCTI1B00/ 01430 the residue partitioned between -ethyl

acetate (100 pftyrdasafdHsierRed 16 AP TRE fihed sealst eessdl W furthdri@O6aImML The
aqueous was washed with a further 100 nmL of ethyl acetate and the_conbi ned

organi cs dri eﬂ:n@é«gg@nwazmchmm the rehictipo hiciatediat 88°G for afurhernd
chr omat ogr aph el ut h 959% di_chl or onet
pr oduct gs géﬁé’é\ﬁpo g Ande tgrgﬂg f'ff@tﬁg‘j’aﬁlﬁpﬁ&é w%ﬁ%ﬁ@negw (?1 00

(2 }—I) 3|3—|) 051 4OS¢§|H p?d}h lBa1l é%ﬁ(ﬂhlg% c&nﬁiﬂeﬁgﬁﬁlﬁne ot ﬁrfhl (;ﬁecui&ithte anao (&

foll d

bopr opr | ot o aBenremethaBiNolamBRIoE R Nm TERE) £ 45050 acE \ETE
cDCI3): S = 11@@,,@% r&jd)ct 1 40 (t, 3H), 1.50 (m 2H), 1.90 (m 2H), 2.50
(m 4H), 2.65 t, 2H), 3.10

H NMR (300 MHz 00300) 8 = 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").

Example 44
5-(2-Butoxy-5-iodo-3-
15  dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

The titte compound was made by the method of Example 1 from

-3-ethvi-2.6-

Preparation 17.

'H NMR (300 MHz, CDCls): § = 0.95 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),

1.85 (m, 2H), 2.30 (s, 3H), 2.80 (t, 2H), 3.00 (g, 2H), 4.40 (i, 2H), 4.60 (t,
20 2H), 8.40 (s, 1H), 8.95 (s, 1H), 10.70 (s, 1H)

LRMS (TSP): 511.3 (MH").

Examples 44a to 44c
The following compounds were made by the method of Example 44

25 from the appropriate pyrazolocarboxamides.



(q, 2H), 3.65 (m 4H), 4.40 (t, 2H), 4.65 (t, 2H), 8.80 (s, 1 H), 9.20 (s,
1 H, 10.60 (s, 1 H). 49*nu440(400 Mz, CDC13): S =1.00 (t, ggn)A Js?&)a(t’
3H), 1.50 %04% 1.90 (m "4H), 2.35 (m 2H), 2.60 (s, 3H), -2 B¢,
3.10 (q, 2MOOMIAR (4  oH), 4.40 (m 1 H), 4.45 20 August 2B8CTIHYYLI07112
PCT/ 1 BOO/ 01430 --132- (t, 2H), 8.80 (s, 1 H), 9.20 (s, 1 H), 10.60 (br s, 1
H). 50%j539.5(300 MHz, CDCI3): 1.00 (t. 3H), 1.40 (t, 3H), 1.45 (s, 9H),
1.50 (m 2H), 1.90 3H j::1111:1 H2 651%7-¢s, ), . (m 4H), 2.40 (m 2 2.90
(m 2H), 3.10 (q, 2H), 4.30 (br s, 3H), 4.65 (m 2H), 8.80 (s, 1 H), 9.20
(s, 1 H, 10.60 (s, 1 H. 50a**411.6(300 M, CDCI3): S = 1.00 (t, 3H),
1.31.. (t, BBy 150 (@ 2H),ﬁ._7|gﬁ|gtm1ﬁmmnz.60 (s, 37, 3.00(q, kH,

3.90 (t, 2H), 4.95 (t, 2H), [4.70 (t,i2H), 5.40 (m 1 H), 8.80
44a o 553 | (400 MHz, CDCly): & = 1.00 (t, 3H),
./\/"\) 1.40 (t, 3H), 1.55 {m, 2H), 1.0 (m,

2H), 2.50 (m, 4H), 2.95 (t, 2H), 3.05
(@, 2H), 3.65 (m, 4H), 4.40 {t, 2H),
4.50 {t, 2H), 8.40 (s, 1H), 9.00 (s,
1H), 10.70 (s, 1H).
& 44b I 623 | (400 MHz, CDCls): & = 1.00 (t, 3H),
/O /T\ 1.40 (t, 3H), 1.50 (s, OH), 1.55 (m,
oH), 1.0 (m, 4H), 2.40 (br s, 2H),
2.90 (br s, 2H), 3.10 (g, 2H), 4.30(m,
3H), 4.60 (t, 2H), 8.40 (s, 1H), 9.00
(s, 1H), 10.70 (s, 1H). .
44c j\ 6122 | (400 MHz, CDCls): & = 1.00 (t, 3H),
Pa 1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m,
' 2H), 1.90 (m, 2H), 3.00 (q, 2H), 4.40
(t, 2H), 4.50 (t, 2H), 4.65 (br s, 2H),
5.20 (m, 1H), 8.40 (s, 1H), 9.00 (s,
(. 1H), 10.80 (s, 1H).

Example 45 {Preparative example)
5-(2-Butoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-[2-(dimethylamino)-ethyl}-
3-ethyl-2.6-dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

s  Pd(PPhs).Cl> (11.2 mg, 0.016 mmol) and cuprous iodide (3 mg, 0.016
mmol} were added to a stirred slurry of 5-(2-butoxy-5-iodo-3-pyridinyl)-2-

[2-(dimethylamino)ethyl]-3-ethyl-2,6-dihydro-7 H-pyrazolo[4,3-d}-pyrimidin-
7-one (Example 44) (330 mg, 0.647 mmol} in triethylamine
(8 mL) and acetonitrile (2 mL) at room temperature under a nitrogen
10 atmosphere. The mixture was heated at 60°C for 3 h, cooled and
extracted from brine with dichloromethane (2 X 100 mL). The organics



(s, 1 H, 9.20 (s, 1 H, 10.65 (br s, 1 H. *The acid nedi ated hydrol ysis
of the acetylene to the acetyl (as in Exanple 47) resulted iy LE%
formation of both the title conpounds of Exanple 49 and Exanp IA 6?qmough
hydrol ysi s W0 eM1i2ent butyl carbamate functionality under th’éJTﬂEmm&h
conditions. 5 ** The acid nedi ated hydrolysis of the acetylene to the
acetyl (as in Exanple 47) was |left for an extended period of tine to
facilitate conplete hydrolysis of the-tl@8t—butylcarbamate functionality

- under the reaction conditions. 10 Exanple 51 5- 5-Ace |-2-buto -3- ridin |
- -3-eth |-2- 1-neth |I-4- i eridinl -2 6-

di hydro- 7H pyrazol , vl m.di Q- G- .

5- (5- Acetyl - %ﬁ% ﬁ%éw‘ﬁl%W@gee%(ﬁé/}?azw(g{v%lap% “°é" S°\"§ f Ué'l flg? tk:?/r(;ro 7H
15 pyrazol 0[4b33 fihstyr colghim- &hmmato@apm gelifipn( mm n@% methamotl| 95%s

di ssol ved in di chl oronet hane and fornpl d %7 % 3{;} 01 nL of a
37- 41% sol utlﬁﬁ?%@eﬁw&)ga& fB?PJGdH?t@%?PgF% ﬂ'i' 0 mg, 93%).

t t b d
o) 57515 Y T3Sl &@%&D&%ﬁmbﬁ&“@ioﬂ@oﬁ? SR A TAGG I, e,
f or mal dehyge ﬁ@d)fkn nbHpfe.80 ﬂql%Hgoigtao (gnBH),aﬁ.@Os(QdﬁH)nS.% §g,c2d) vhé0 dhydr i de

(108 ng, 0.51 wer e ad ed and Stll’l’ln contl ﬂ_)l/for a further 4.5 h.
Starting nat e2Hé-I4§9|(i 12H)e Bedthisd 150, B@r(ﬁhé -fmﬁg Xe (0.01 niL of

37-41% sol uti acet oxybor ohydride (108 ng, 0.51 mmol)
wer e added angﬁi\ﬂﬁz\fﬁﬁg gg}ﬁs‘%—! d for a further 18 h. The reaction m xture
was diluted with dichloronmethane, washed wi th sodi um bi carbonate sol ution

then brine, dried (MJSO4) and concentrated. Purification by flash col urm
Examples 45a t6 45¢c

10 The following compounds were made by the method of Example 45:

|

HN :f’.N“R
(B
i
N
from the appropriate iodo compounds.

Ex. R LRMS | 'HNMR

45a I/\o 523 MH" | (300 MHz, CDCls): 8 = 0.25 (s, H), 1.00
./\/"\) (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 1.90 (™

oH), 2.50 (m, 4H), 2.95 (t, 2H), 3.05 (q,
oH), 3.70 (m, 4H), 4.40 {t, 2H), 4.60 (t,
oH), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s,
i TH). '

45b .,JOL 615 -MNa" | (400 MHz, CDCls): 8 = 0.25 (s, 9H), 1.00
/O /T\ (t, 3H), 1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m,
’ 2H), 1,90 (m, 4H), 2.40 (br s, 2H), 2.85 (br
s, 2H), 3.10 (m, 2H), 4.40 (m, 3H), 4.60 (t,
oH), 8.35 (s, 1H), 8.80 (s, 1H), 10.70 (s,
1H).




chromat ogr aphy (elution with 94:6:0.6 dichl oronet hane/ met hanol /0. 88 1o
anmoni a) gave t he product (41 ng) as a white solid. '"H NI\/R( 9, 200

CDCl 3): Wé%m?gl% 1.40 (t, 3H), 1.55 (m 2H, 1. g %%

(t, 2H) H), 2.55 (m 2H), 2.65 (s, 3H), 3.00 (m "“’4432’0 (m
1 H, 4.65 (t, 2H), 8.80 (s, 1 H, 9.20 (s, 1 H, 10.50 (s, 1H) LRVS
(TSP): 453.4(M—|O). 15 Exanpl e 51a5-Mel-2-buto-3- ridin! -3-eth
| -2- 1-nmeth |-3-azetidint -2 6- dihyTdrb pyrazol o[ 4, 3-d1lpvri m di n-7-one
The title conpound was nade by the nethod of Exanple 51 using 20 Exarrpl e
50a as starting material. '"H NVR (400 MHz, CDCI3): S = 1.00 (t_ 1.40

t, 3H, 1.55 DH), 1. @5 42 0
(2H), 5980 (1,4551'_@;), “gi) ( 258)2-4 50(46%@1%) cr?cl??&e,oée)%sm 1(@0
1 H).MHLRI\/E ¢, 131),: 1.40 51, SHIM40 (sz&eHMﬁ 0(47!112

D307 5 g lgog (pé;}*/\r 00/ 01430 ty
- - - ugus
idinoas 1 do-methl -2 6-difh dfo-7H raz?‘gﬂp{gs &Fn?ﬁ‘ﬁng'ﬁboﬁ% %\‘q)ﬁ &

the title cpnpoundp of Preparalions 29 (3Q[8 4}50@{7 2H)MaE0 (brss, &MY, 3625 m?
g, 30.6 mml) in 3}nethyl-3-penptanol (80 was heated under reflux f r

21/2 h, theh cool ef. The react]on mi xt urlelkhsB-A8r(i (THIn8B0 kot Wlkn10.80 (s, |
di chl or omet hane ang hydrochlor}c acid (2[\% and the resulting preci prtat P
filtered, shed W th water an h€r, and dried. The filtrate whs
separated, and the organic |ayer washed wth hydrochloric acid 10 (2N),

sat urated agueous sodi um bi carbonate solution, brine, then dried (MSOH)
and evapor at &xammeds educed pressure The residue was

C

J) O
—

dihydro-7 H-pyrazolol4.3-dlpyrimidin-7-one o
5 Potassium fluoride (72.5 mg, 1.25 mmol} was added to a stirred solution of

5-(2-butoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-[2-(dimethyiamino)-ethyl]-

3-ethyl-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (Example 45) (300

mg, 0.625 mmol) in N,N-dimethylformamide (10 mL) and water (2 mL) at

room temperature. After 2 h the reaction mixture was poured into brine
10 and extracted with ethyl acetate (2 x 100 mL) The organics were dried

(MgSQ,) and concentrated to give the product (285 mg) as a pale brown

oil.

'H NMR (300 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),

{ 1.80 (m, 2H), 2.30 (s, 6H), 2.90 (t, 2H), 3.00 (q, 2H), 4.40 (t, 2H), 4.60 (i,

15 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H).

LRMS (ES): 409 (MH™").

Examples 46a to 46¢ -
The following compounds were made by the method of Example 46

20 ]
from the appropriate trimethylsilyl compounds.-



AN AT TR =0, T X PN R T A 2 e

triturated with diethyl ether, and the resulting solid filtered and dried.
The isolated solids were conbl ned to pI’OVI de the title corrpgblﬁ JS@ZO%
79% . 1H NWVR (400 MHz, d6-DVSO): S = 1.35 (t, 3H), 4.10 (s i(q,
2H), 15 8.?@‘3%27"1? H. 8.70 (d, 1 H, 9.19 (d, 1 H), 11.92 (’QT 04/41430 R\
317 (MH)' Found: C, 49.36; H, 3.82; N, 26.57. CL3HL2N6O4 requires C, 49.18;
H 3.77; N, 26.53% 20 Exanple 53 3-Bronp-5-(2-ethoxy-5;
nitropv(din-3-yl)-2-nethyl-2.6-di hydro= ¥30 ~pyrazol ol . 4. 3-di pyri mdin-7-one
A mxture of the title conmpound of Exanple 52 (6.9 g, 21.8 mmol), brom ne
(1.35 m, 26.2 mml), and sodiumacetate (2.7 g, 32.7 nmol) in 25 acet]
acid (100 m-E’el\kia hear under [T eTipmst or | YHiNmRhen al l owed to cool .

Addi tional Bromng (0.35 nL, 6.8 mml) was}added and the reaction stirred
at roomtengeratufe for a further UMH)" The reaction m xture was

concentr at eq—unded reduced pres: %@d—&z—%ﬁm Foet 1

resi due was |p4Pai {i oned ?ﬁen di cfr ome ek wc‘;a'ﬁg ﬁ%g" %El)’ 1.40
resulting priecipigjate filiter pf f, washed qpﬁthag‘@ margr2.50
then diethyl eth¢r.amnd” h 20 August 2)@35%%§P2@{112 - - E(z - H
PCT/ . [ BOQ 01430 The filtrate wa$ separat ed} (mpdHjh2.95r{Ea2i) 3956(1’1» 2 N340

w th aqueouq satudrated sodi um bi carbonate|sol yt. nd i h dj iad
(MyS™) and ! evapgrat ed under reéduced press$ H-IE)O%TQIZ‘“a %1 P%W Qb?p% j'"'?ﬁ
isolated sdlids were conbined, |suspended iy oHyy8.40c@! aHy, 8 B0d(sstiH)[ ¢0.759
5 30 mnuted. The|resulting pregipitate was |IHt”éred of f H%;md dried to

afford theltitlejconpound (7.64¢ g, 89%. %ENH)MOOM—E d6-DMBO): S =

To 36 (5 UlAeD | o R o Miz, 58Ky 5 21 .08 B 1.4

Q %\ (t, 3H), 1.50 (m, 2H), 1.50 (s, OH), 1.90
(m, 4H), 2.40 (br s, 2H), 2.90 (br s, 2H),
3.05 (g, 2H), 3.20 (s, 1H), 4.40 (m, 3H),
4.60 (t, 2H), 8.40 (s, 1H), 8.80 (s, 1H),
10.70 (s, 1H).
46¢ j\ 3933 | (400 MHz, CDCl3): 8 = 1.00 (t, 3H), 1.35
/D“ ? (t, 3H), 1.50 (s, 9H), 1.55 (m, 2H), 1.90
' (m, 2H), 3.00 (g, 2H), 3.20 (s, 1H), 4.35
{t, 2H), 4.60 (t, 2H), 4.65 (br s, 2H),
5.20 {m, 1H), 8.40 (s, 1H), 8.80 (s, 1H)
10.80 (s, 1H). ¢

-

Example 47
5-(5-Aceg¢l-2-butoxv-3-nvridinvl1—2:[2—(dimethylamino)ethvl]—S-ethvl-2.6—
dihydro-7 H-pyrazolof4,3-dipyrimidin-7-one

s 1 N Sulfuric acid (1 mL) was added to a stirred solution of 5-(2-butoxy-5-
ethynyl-s-pyridinyl)—2-[2—(dimethy!amino)ethyl]-s-ethyl-z,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (Example 46) (280 mg, 0.69 mmol) in
acetone (8 mL) at room temperature. Mercury sulfate (40 mg,
0.14 mmol) was added and the mixture heated at reflux for 5 h. The

10 reaction mixture was cooled, difuted with methanot (10 mL) , filtered and
ihe filtrate washed with further methanol. The solvent was evaporated and



LRVS 394.6 (MH)+ io Found: C, 39.51: H, 2.80; N, 21.27. Cl3H11Br N6O4
requires C, 39.63; H 2.73; N, 21.36% Exanple 54 3-Brono-5

5- am no- 2-%@9 271'ii din-3- 1 -2-meth 1-2 6-dih dro-7H 1s rangéu%usE%gooa
rimdin-7-one 1Ill taniumtrichloride (20.93 g, 140 nL of a 159LIPOVEIEHP i n
hydrochloric acid) was added to a solution of

3-brono-5-(2-et hoxy-5-nitropyridi n-3-_y|1 12:

met hyl - 2, 6- di hydr o- 7H pyrazol o[ 4, 3-d] pyfim di n-7-one (Exanple 53) (7.66 g,
19.4 mmol) in acetic acid (100 nL). After 2 h the acetic acid was 20
evaporated and azeotroped with toluene. The residue was %itioned

bet ween sodi it residue pattiionss between rthyi apelate (d0RaML.) tgeduraged ani um

lts filt 10 Al ' i . Th
o ous | ay oo SRRt Wi iRnd(1go a1 3R Bl WA Was i AR 2 The
di ch: p(r]I orr$t _hmmt etfheoqngﬁ]iiet?ﬂvwaal té{ér:tﬂtﬂé\/bﬁﬁbslnahdrgaﬁicsom gMg?é)il) }4 ONﬁ/i? ve
a Soll . rrturatli on w e |, acetat e ve (0] ur e r.o .
24002”)42, 70[2!11@)09“99&*@1.94!0 Pu?uﬂmqn QVé@%%b@'E,"%QP&'f 'H?'@S'%)%’?(Y ﬁb’f,wn';gfg

, . . 65.4dS . . S Bea . 8,
366. 8 (M ).G‘E% EQ‘Z"WQ'%*‘@E;’@ _ 38&'2?“%%’9 Yave3 e odublds [ Eleang©s: S,
oyt az0] 0L 4. 2 o Tt o Byl hirite. (282 My 2 74 orol) vas added
B boed so t o T WA 00 Bibk SGChH = A0 (4 Brb. d o Bhdvon 2 am, 28,0 960

. 0.55 i i . 1 h
The Penot i onl9oth, 2HE 2 8ORETAR £ 003t Br)), o8 MBUETRAON, 21, 4VO X
puri {ﬁed di r2#),/8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).

" 10 LRMS (TSP): 427.5 (MH").

' Examples 47a to 47¢
The following compounds were made by the method of Example 47

15 from the appropriate acetylene compounds.

Ex. R LRMS | 'HNMR
. . (MH)*
48 |/\o 469 - | (400 MHz, CDCls): 8 = 1.00 (t, 3H), 1.40
'/\/N\/’ (t, 3H), 1.50 (m, 2H), 1.90 (m, 2H), 2.50

(m, 4H), 2.65 (s, 3H), 2.95 (t, 2H), 3.10
(q, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 4.65
(t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60
(s, 1TH). '

49* " 440 | (400 MHz, CDClg): & = 1.00 (t, 3H), 1.40

/O (t, 3H), 1.50 (m, 4H), 1.90 (m, 4H), 2.35
) (m, 2H), 2.60 (s, 3H), 2.80 (t, 2H), 3.10
(9, 2H), 3.30 (d, 2H), 4.40 (m, 1H), 4.45




by flash col um chromat ography (gradient elution fromdichl oronethane to
98% di chl or omet hane/ 5% met hanol ) to give the product as a brg U&l%k&lgﬁ (60
ng, 23%. 10 'H NWR (400 MHz, CDCI3): S =1.50 (t, 3H), 4.15 W , 4.60
(qr 2H), 8WIYFII2 H), 9.00 (s, 1 H, 10.90 (s, 1 H). LRVSPCTEB)0/01435. 6
(M) . Exanple 56 (Preparative exanple) 15 3-Brono-5-{2-ethox3
5-trinmethylsilyiethynyl-3-pyridinvl)-2-nethyl-2.6-

di hydro- 7H pvrazot ol 4, 3-dl pyri ni di n- 7-0h82 --The title conpound was nade by
t he met hod of Exanple 14 using the title conmpound of Exanple 55. 1H NWR
(300 MHz, CDCAI3): S =0.25 (s, 9H), 1.55 (t, 3H), 4.20 (s, 3H, 20 4.65

(g, 2H, 8.#‘0"‘(‘5_, 885 (ST H)—10- @'_?ﬁy% )
and 448.5 (W+). Exanple 57 3-Bronp-5- 2-p ﬁhgﬂ) 'e8t h(sh ’329351 F}HT,"‘FO.&O
-2-nmeth [-2]16-di hjdro-7H pvratol or 4. 3-dl pyprisyiiH)n- 7-one 25 The title
conmpound wa$—rede @L&WW i )
Exanpl e ' 56 '3NVR (400 cpcl 33398 = (30 MHz, §HClaB.&s 16D (t13H), 1.401
(s, 3H), 4}65 (q, (s 1H), 8.80j (s aelfd. (s, .
(ES): 373 (IH). 30 Ex rrpl 28 vb on) 27115 | G336 Y: -@1%)23'523@%@?@3@30
20 PCT/1B00/01430 p-"5-Ace t-{2>¢tho -3- rifim, 14+, bz.a0o(m; 2)h 2.68 (&, dBH),
dro-7H
1 2.90 (m, 2H), 3.10 (q, 2H), 4.30 (br s,

3H), 4.65 (m, 2H), 8.80 (s, 1H), 9.20 (s,
_ 1H), 10.60 (s, 1H).
50a** e 4116 (300 MHz, CDCl3): 8 = 1.00 (t, 3H), 1.3

L/ (t, 3H), 1.50 (m, 2H), 1.95 (m, 2H), 260
(s, 3H), 3.00 (g, 2H), 3.90 (t, 2H), 4.55
(t, 2H), .4.70 (t, 2H), 5.40 (m, 1H}, 8.80
(s, 1H), 9.20 (s, 1H), 10.65 (br s, 1H).
- *The acid mediated hydrolysis of the acetylene io the acetyl (as in

Example 47) resulted in the formation of both the title compounds of
Example 49 and Example 50 through hydrolysis of the fert-butylcarbamate
functionality under the reaction conditions.

** The acid mediated hydrolysis of the acetylene to the acetyl (as in
Example 47) was left for an extended period of time to facilitate complete
hydrolysis of the tertbutylcarbamate functionality under the reaction
conditions.
10
Example 51
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-methyi-4-piperidinyl}-2.6-
dihydro-7 H-pyrazolo{4,3-djpyrimidin-7-one
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(4-piperidinyl)-2,6-dihydro-7 H-
15 pyrazolo[4,3-dlpyrimidin-7-one (Example 49) (100 mg, 0.23 mmol) was

dissolved in dichloromethane (10 mL) and formaldehyde (27 mg,
0.01 mL of a 37-41% solution) was added. After 30 min stirring sodium
triacetoxyborohydride (108 mg, 0.51 mmol) was added and stirring



pyrazol of 4. 3-di pyri m di n-7-one A m xture of
3- brono- 5- ( 2- et hoxy-5-et hynyl - 3-pyri di nyl) - 2- net hyl - 2, 6- 20 August 2003

di hydro-7 [4,3-d] pyrimdin-7-one (Exanple 57) (750 5 2 1),
1IN H2SOo4 (2‘%0?5%1% HgSO4 (50 ng, 0.17 mol) in acetone (251%%"}3“%5@30

stirred at reflux for 10 h then at roomtenperature for 14 h. Further
H2SO (5 nL of 1 N was added and reflu#:#ng was continued for a further 4
h. The m xture was cool ed and the sol ve evaporated and the residue
partitioned between dichl oronethane and water. After basifying io with
solid sodium bi carbonate a white precipitate formed which was filtered off
bef ore separ aonmg.tem&)rp‘rmtes Futther dompaldehydsy ¢0.0%eral aofi 37+-4(1R/4 Soltion)

Do o AR R AP ypatargaads (108 RN etk s elefbelegd "<
1.30 (t, 3H stu?m 6r&mu%H)forAa %Qhﬁér 4%"% Sfa'?tu%ﬁ%téﬁal 2l reRaited( So 1 H)
8.90 (s, 1 0 (b WO 01/ 27112 --

138 - 20 Aug hqodermaicehvwoﬂomantm =45% | Stﬂutl@n)A'c@nql sodium - 3-

5o eSSBS, sion, 8, 132 BBhLMbiE, fadbd e ditng 2010 ¢

6- (di met hyi agommusy Ifdur & fuither 38bAr orfhe acactioh Myigtues hivas i ditutéd Avitly, 0. 25

mol ) and 5- (5 acetyl - 2-et hoxz . . . . )

3- pyri di nyl ) @hlﬂfemﬁthﬂﬁﬁat“@ﬁ od ovith Spgium 7hicathonats cﬁomtszmshq;yrhrmn n- 7-
Ex I SRGR

gpea(4: ?mr% i?ﬁgﬁdqmﬁgagﬁdﬁn%ﬁ%r&@égh:ui mre‘rij%gghl n aogége!{ \r,:ggﬁa oi I

bat h,{120C) tlhworatographihdetutionu vethve@4 81006 edmluiomwmtmamma 10

0o R e Bl R AR 11 1501 o
acid di hydrogly e fado’ i cBCEY: BP0y, %rf)‘,’@l?&b PBHEHLAK (m, 2H),

1.90 (m, 4H), 2.15 (t, 2H), 2.35 (s, 3H), 2.55 (m, 2H), 2.65 (s, 3H), 3.00 (m,

4H), 4.20 {(m, 1H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.50 (s, 1H).

LRMS (TSP): 453.4 (MH").

15

Example 51a

5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-{1-methyl-3-azetidinyl}-2,6-

dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one

The title compound was made by the method of Example 51 using

(-- 20 Example 50a as starting material.

- '"H NMR (400 MHz, CDCL): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H),
1.95 (m, 2H), 2.50 (s, 3H), 2.60 (s, 3H), 3.00 (g, 2H), 3.80 (t, 2H), 3.90 (t,
2H), 4.65 (t, 2H), 5.10 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.65 (s, 1H).
LRMS (TSP): 425.6 (MH").

25



was continued for 14 h. The cooled reaction m xture was concentrated and

t he residue partltloned bet ween di chl oronet hane and water angg kg, fst 44car ed
through a p . 1gellte(r) The organic | ayer was washed wt ?l %atura ed
sodi um bi ca bonlgzté and brine, dried (MySO4), filtered and eVapHWRHE? The
yel |l ow residual solid was purified by flash columm chronat ography
(gradient elution fromdichl oronet hanelg é% ammonia to 99%

di chl or onet hane/ net hanoV0. 5% amoni a) T 3%rve 20 30 ng of the title
conpound. Further purification by trituration with ether and
recrystallisation fromisopropyl alcohol to give 18 ng of pure product. 'H
NMR (400 MHz, Ex@napig)528 = 1.60 (t, 3H), 2.60 (s, 3H), 3.20 (s, 6H), 4.20
(s, 3H) 4.80. (9 2H) . d 0 ’) 8.80 (s,

1 H, 20 ( ) ' nethy A S EAERRISISOND 01/ 27112
-- 139 - WCT/IBOO/OMSO Exarrpl e 60 5- (5 Am no- 2- et hoxy
3--pyr|d|nyl)- - =—3-_ropyl - 2. 6-di hydro- 7H

pyr azol oF4. 3-Alimixture afi the Aiteneopbands winRreparationd 29 (385 @, 2051mmal) ) was
addedtoastlr ol uti f the tit un repa

(1279, 353t 2 @728 0.7 8 ey B 3 mathi-ERERA (0 Pl VAL HERI 55
and then COO'LﬁiHeGrr@ﬂGi *f@ln2VJ‘ﬁdtHHﬁtc<ﬂﬂ€G Thet pIERIBH PkdtureTWas pRIniwsHed\as
renoved in vacuo and the resulting thick mxture dissolved in water and

neutral i sed thetyees dichloromethaned rodhinydrpehliade @cid {eNd.qaeduthenrswting act ed

concent r at oo BRI filpied, Wi et @A ol AERTbf SThd, MpeClidi T 2Tc
as el uant) gaimatelwés gepéraisélamﬂmy@@uﬁtc |a96r wasnuemnh rwdacocmogc amickr i al -
' H NVR (300 Mk 8 = 1.00 (t, 3H),,1.50 3:.00

(t
(t, 2H), 6((2(\%( sgturg{ead agueous §od3;,q)1 blqar@gngtg Sgll.btlony Imgle( ghé qq,elg 8. 20
(MgSQO,) and evaporated under reduced pressure. The residue was
triturated with diethy! ether, and the resulting sofid filtered and dried. The

isolated solids were combined to provide the title compound (6.9 g, 79%).

'H NMR (400 MHz, dg-DMSO): § = 1.35 (t, 3H), 4.10 (s, 3H), 4.54 (q, 2H),
15 8.39 (s, 1H), 8.70 (d, 1H), 9.19 (d, 1H), 11.92 (s, 1H).

LRMS 317 (MH)*

Found: C, 49.36; H, 3.82; N, 26.57. C13H12NsQ4 requires C, 49.18; H, 3.77;

N, 26.53%.

20 Example 53
3-Bromo-5-(2-ethoxy-5-nitropyridin-3-yl)-2-methyl-2 6-dihydro-7H- -
pyrazolo{4,3-aipyrimidin-7-one
A mixture of the title compound of Example 52 (6.9 g, 21.8 mmol),

bromine (1.35 mL, 26.2 mmol), and sodium acetate (2.7 g, 32.7 mmol) in

25  acetic acid (100 mL) was heated under reflux for 7 h, then 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 dichioromethane and water and the

30 resulting precipitate filtered off, washed with dichloromethane, water, then
diethyl ether and dried.



15 (s, 1H), 11.15 (s, 1H). Exanple 61 N- 6-Etho -5- 2-neth [-7-0x0-3- ro
1-6x7-dih oli3ydmdin: E yl)-3-pyridinyll met hanesul f onam de n2bAugust 003

nmet hanesul f‘g{}%n} de 20 Met hanesul fonyl chloride (0.056 nL, 7.24 nnol) was
added to a SViIMPEH sol ution of PCT/TB00/01430

5- (5-am no- 2- et hoxy- 3- pyri di nyl ) - 2-net hyl - 3- propyl - 2, 6- di hydr o-

7H pyrazol o[ 4, 3-dj pyri m di n-7-one (Exaniple 60) (158 ng, 0.48 mmol) in
pyridine (3 nL) at roomtenperature for 306-h. The mixture was partitioned
bet ween 3% sodi um bi car bonate sol uti on and ethyl 25 acetate. The organic

| ayer was washed with 0.5 N hydrochloric acid and water, dried (MJSQH) and

evapor at ed ! Fhgi fiiftafe Wad Sdparaidl, and §e 'di'ganlcT. rI é{* ﬂfhbﬁ@d"WTl’h aqueous
di chi oronet hane (tw Ce&u gave t he &_;duct as a | ow sol i H NWVR

(300 MHz, dGSMd® . yearbopa@-Holutionand bnew)them drieq ﬂwﬂgsm ando 2. 90

1y b 65 ( Byadoraltd pnded Pedyiced’blossfirsS ole, A dliioho SOl Tk, bl ° 155

LRNB (TSP): 400[ds3 \.(:Mé} confinedBQuspéAded Eitﬁrmhﬂ @eefats! hand Sstirfedrelo
| -7-0x0-3- ro |l-6 7-dih dro-2]l-i razolo 4

pyri mi di nt 5- §P)m3w¢$ diThe1 1esHling; m&mm@twwfﬂtﬂ@dﬁﬁ dndsdrieg) to @ftosd o) )
i n dichl oronm@wcéﬁﬁgh%wggg with oxalyl chloride (0.24 nm., 2.75

nmol ) under nitroge and 1 drop of NLN-di net hyl f or mam de was

added. After ﬂmmmenﬂﬂms-omye& | 1.369@, UBHR 2200 (S BHY 4154 €&, 2], h
di chl ororrethane to give white 1o solid. To this solid was added

5- (5- am no 2B8etthEly Wpl(db b)) 12:1Gs.nii)-

3-pr pyl F_&“ﬁ% % I—“@iazol o[ 4, 3-d] pyri mi di n-7-one (Exanple 60) (150

ng, 0.46 mm i C or( thane (5 nL) and triethylam ne

- 10 Found: C, 39.51: H, 2.80; N, 21.27. C3H1BrNgO, requires C, 39.63; H,
2.73; N, 21.36%.

Example 54
3-Bromo-5-(5-amino-2-ethoxy-pyridin-3-yl)-2-methyl-2,6-dihydro-7H-

15  pyrazoto[4.3-dpyrimidin-7-one
Titanium trichloride (20.93 g, 140 mL of a 15% solution in hydrochloric
acid) was added to a solution of 3-bromo-5-(2-ethoxy-5-nitropyridin-3-yt)-2-
methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Example 53) (7.66
g. 19.4 mmol) in acetic acid (100 mL). After 2 h the acetic acid was

{ 20 evaporated and azeotroped with toluene. The residue was partitioned
between sodium bicarbonate solution and dichioromethane and the
titanium salts filtered to aid separation of the aqueous and organic phases.
The aqueous layer was saturated with sodium chioride and re-extracted
with  dichloromethane. The organics were dried (MgSOs) and

25 concentrated to give a solid. Trituration with ethyl acetate gave 3 g of pure
product, . _
'H NMR (400 MHz, CDCl3): 8 = 1.40 (t, 3H), 3.80 (br s, 2H), 4.00 (s, 3H),
4.40 (q, 2H), 7.65 (s, 1H), 8.10 (s, 1H}, 11.15 (s, 1H).
LRMS (TSP): 363.8, 366.8 (MH").

30
Example 55



g g,

CRTM AT LA AN TN - 5 e

(0.16 nL, 1.15 mmol ) and the reaction m xture was stirred for 2 h. The

m xture was poured into saturated sodi um bicarbonate sol utioBgandsisnos
extracted with ethyl acetate (twi ce). The conbi ned organi cs were éri ed
(MS™M) andwimekzmir ated to gi ve a beige sem -solid. Flash cecanmsoo/oi43o
chromat ography (gradi ent elution from 5% net hanol : di chl oronet hane to 10%
nmet hanol : di chl or onmet hane) gave 35 ng of the product as a beige solid. 20 1
H NVR (300 MHz, CDCI3): S = 0.95 (t, 3H)i361-45 (t, 3H), 1.80 (m 2H), 2.90
(t, 2H, 4.00 (s, 3H, 4.60 (g, 2H, 7.40 (m 1 H, 8.25 (d, 1 H, 865 (m
2H), 9.00 (s, 1 H, 9.20 (s, 1 H, 10.00 (s, 1 H, 10.90 (s, 1 H. TLC (10%

, t e),. - /

i Ihglng'yl SRS 2Anow/icdd) sdfumy i 2 athyP3 e2aihgard-REXY - 51 odo-3
f 4, 3-di pyri mglirazélofd 84 gﬂi’mmmq.dh@ol ution of the ti-tle conpound from
Preparation 32 (1.0 ? 2.3 mmol) 1n n-propanol tfgjéodgt and ethyl acetate
(0.5 n) was Bylyhrilita @82p Mas & (i MEwi ¢yas pd Oé'ﬁﬁ? g, aoStT )
i xt ur o vas pAREPEonL6Y il cistyna B ah 54 200167 9,58 Rimdgas 3"
PCTI | BOO 614 Mlicgioeethanan(@ mib) et rober eemperatarewhitfier sohi theprestipntwased . y
whi ch was separ at by filtration._The organic ph was separated. dried
over NaZSm,VeﬁﬁPﬁ‘ggﬁrr ét’bﬂt ﬁgﬂsoé&'rb-irh%d“#"&ﬁ W%QQ%@@%%PPH,'eQﬁ{TePHY s then
washed with %J;ﬂ%%ﬁgﬁp?ﬁr?cﬁfaﬂnétﬁ fégfﬁefgq%éﬁéﬁt &1URGH #Im RdHIGreMethane to

di chl or onet ha ord the ti ound as a white solid (553 ng, 1.3
mol ). ' H NVRgBadichisromethabiedEys methariptq give b, prodact as asbyown selid. 8 (m

2H),  2.8-2.95(2H, ., 4.25 (t, 2H), 8.25 (s, 1 H), 8.5 (s, 111). LRVS
(;Dsp) 426 ( ("‘Qn%QJ(%?M ). (= (s 19 s )

10 'H NMR (400 MHz, CDCls): § = 1.50 (t, 3H), 4.15 (s, 3H), 4.60 (g, 2H),
8.40 (s, 1H), 9.00 (s, 1H), 10.90 (s, 1H).
LRMS (TSP): 475.6 (MH").

- Example 56 {Preparative example

15  3-Bromo-5-(2-ethoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-methyi-2,6-

dihydro-7 H-pyrazoto{4.3- rimidin-7-one

The title compound was made by the method of Example 14 using the title

compound of Example 55.

H NMR (300 MHz, CDCls): § = 0.25 (s, 9H), 1.55 (t, 3H), 4.20 (s, 3H),
20 4.65(q, 2H), 8.40 (s, 1H), 8.85 (s, 1H), 10.95 (s, 1H).

LRMS (TSP): 446.3 and 448.5 (MH").

Example 57
3-Bromo-5-(2-ethoxy-5-ethynyl-3-pyridinyl}-2-methyl-2 6-dihydro-7 H-

pyrazolof4,3-dipyrimidin-7-one

25  The title compound was made by the method of Example 15 using the title
compound of Example 56.
'H NMR (400 MHz, CDClg): § = 1.50 (t, 3H), 3.20 (s, 1H), 4.10 (s, 3H),
4.65 (g, 2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.90 (s, 1H).
LRMS (ES): 373 (MH").

30
Example 58 -



io Analysis: found C. 42.40; H, 3.69; N, 16.39. Calcd for Cl15H16l NsQ2: C,
42.37; H, 3.796; N, 16.47% Exanples 64 and 65 #ert-Bu | 3-et

5-i0d0-2- [0 0 -3- ridin 1 -7-ox0-6 7-dih dro-1 H 15 EMAu&.ustzooa
pyrazol o( 4" mi din-1 -yl Jacetate and test butyl f3-et hPETABEALIHO- 2-
roo-3-ridinl -7-0x0-6 7-dih dro-2H razolo 4 3= rimdin-2- |acetate A
solution of title conmpound of Exanple 63 (450 ng, 1.1 mml) in N N

di met hyl f ormam de (10 nL) was treat ed- W { I cesi um car bonat e (345 ny, 20
1.1 mmol) and tent-butyl bronpacetate (156 pL, 1.1 mmol). After stirring at
roomtenperature for 2 h, additional tent butyl bronpacetate (50 JAL, 0.3

mmol ) was a@gAeagg-Qtahbgastg@(g %ml-s:bedmfooz -niethidrd Bafin®ird-7¥- The reaction
m xture was wat er extracted wth ethyl acetate
(4 x 25 nl) Dy aZhel4icIntivie DMec extracts were washed with 25 brine (25
mL drled r A n J: r' j by flash
col) um chro dﬂ&g‘éﬁy ?ﬁl gn‘?'g’ﬁi @%}tg'gxy%éé*ﬁg%'éﬁ%@“@g 2%0’# 16"
(95:5:0.5) étﬁhgﬁtlruam-brraﬂmﬁ:[&w-d}pyh&ﬂmm?—bﬁebe(E)kalﬁplé obf7) t h(§50colmgn was

h d of | - 5-
e o3 D% e TN Ha5k.(8, MLUARG HGS Qs F50 g1t tol b mel i) AcplaReds. 1 30

o) v offtoy Mg A gl 16 NG SRR Pl D300 me,

CDC13) : 6 = FurfhertHLS3)) (5 Ml of I N) 3trds addéd andIefiuxidg Svad @dntinued f2k|p, 3. 05

(q’ ZH) 4&%%@ 5ﬁ\e(rmzéw’e \yHA&a%lé‘qB eﬁafteﬁ%*ven%a%%fatﬁp %ds &'y (o
12 85‘ ‘_ Cal CYebiuc Bdrin6Ad® Peiwben diéhiéométhafieBshd Watdr?- A$tér basnfymg

10 with solid sodium bicarbonate a white precipitate formed which was filtered

off before separating the phases. The organic fayer was dried (MgSQa),

concentrated and combined with the solid previously filtered to give the

title compound as a poorly soluble solid.

TH NMR (400 MHz, ds-DMSO): § = 1.30 (t, 3H), 2.60 (s, 3H), 4.10 (s, 3H),
15 4.40(q, 2H), 8.40 (s, 1H), 8.90 (s, 1H), 12.00 (br s, 1H).

LBRMS (TSP): 393.7 (MH*). '



The second isomer (the conmpound of Exarrple 65) - tent butyl [3-ethyl-
(5-1 odo- 2- propoxy 3-py(dinyl)-7-o0xo0-6, 7-di hydro-2H pyrazol o[@oguélust%b
pyr| m din ] acet ate was al so crystal lised fromdii sopropyl

my, 0.27 de*;?ol"iﬁlNl\/R (300 MHz, CDCI3): 8 = 1.05 (t, 3H), 1.ELT{BA0Y
12H), 1.95-2.05 (m 2H), 30(q, 2H), 4.6 (t, 2H), 5.0 (s, 2H), 8.4(5, 1
H, 8.95 (s, 1 H, 10.75 (br s, 1 H. 15 LRVS (TSP) 541 (M), 558
(M\IH4+) Anal ysis: found C, 46.71; H, #. B8 --N, 12.86. Calcd for C21H26N5041
. C, 46.75; H, 4.86; N, 12.98% The isoners were distinguished by nCe
studies. Exanple 66 20 3-Eth 1-5- 5-io0do-2-12roRoM.-3-p ridin | -7-0x0-6
7-di h dro- 1 Hexgiiplg gbol 4, 3- digyrimdin-1 -yllacetic acid The title
conmpound of anpl e 1 0. 1 mol ) was di ssol ved in trifluoroacetic
acid (0.5 ni)SsbcAcetul-2ethoxvad-pyridinyi-3 petiayaiy
trlfluoroacetlc '

147

oy rigdippli-¢ ght. The
he 25 resul tant gum
allised out and was

washed with f%téﬁumtdsmboﬁatﬁ 5 rhg. gtaae mrhet); Btodanemynmnmnb)pyrﬁm%yy!el d).
1H NWVR (400 , F3000

2H), 3.0 (Y, besoniaagkl @%ydwlorsieﬁ(‘!ézsmgzpa% @ﬂyﬂ @gdﬁ?ﬁqﬁceiylé'%é ’{V?
L (A hidha St s S
Exanpl e 67 3- Enbexampme saqicésamg co %3 -mmol)iwkne suspeodeddn diokan/waterA2-
razolo 4 3-r I f 1 mlx t Cd ﬁ1e reaction mixture was immersed in a pre-heated
oil bath (120°C) for 5 min. The mixture was cooled and Pd(PPhg)s (14 mg,
10 0.012 mmol) was added. The mixture was reheated to reflux for 2 h.
More Pd(PPhs)s (15 mg, 0.012 mmol) and 6-(dimethyl-amino)pyridin-3-yl
boronic acid dihydrochloride (32 mg, 0.25 mmol) were added and refiux
was continued for 14 h. The cooled reaction mixture was concentrated
and the residue partitioned between dichloromethane and water and
15 filtered through a plug of Celite®. The organic layer was washed with
saturated sodium bicarbonate and brine, dried (MgSOQ.), filkered and
evaporated. The yellow residual solid was purified by flash column
chromatography (gradient elution from dichloromethane/0.2% ammonia to
99%  dichloromethane/methanol/0.5% ammonia) to give
20 30 mg of the title compound. Further purification by trituration with ether
and recrystallisation from isopropyi alcohol to give 18 mg of pure product.
'H NMR (400 MHz, CDCl3): & = 1.60 (t, 3H), 2.60 (s, 3H), 3.20 (s, 6H),
4.20 (s, 3H), 4.80 (g, 2H), 6.70 (d, 1H), 7.80 (d, 1H), 8.40 (s, 1H), 8.80 (s,
1H), 9.20 (s, 1H), 10.75 (s, 1H).
25 LRMS (TSP) 434.5 (MH").



5 The title conpound was prepared in 65%vyield fromtent butyl

[ 3-ethyl-5-(5- iodo-2-propoxy-3-py(dinyl)-7-oxo-6,7-di hydro- 2{august 2003
pyrazol o[ 4 yrimdin-2-yl]acetate (the corrpound of Ex usi ng
t he net hodwé‘mzlgx%rrple 66 to y| eld a while solid. "H NWR (4 gP %@30
F30002D): -8 = 0.95 (t, 3H), 3(t 3H) 18195(m 10 2H) , 305(q,
2H), 4.5 (t, 2H), 5.4 (s, 2H), 15’}9 8.85 (s, 1 H. LRV (ES -
positive ion) 484 (M), 506 (M\la+) (E - negatlve ion) 438 (M CO2H), 482
(MH. W 01/27112 -- 144 - 20 August 2003 PCT/1B00/ 01430 Exanple 68 5-
5-Ace |-2- ro o0 -3- ridin | -3-eth I-7-oxo-fi 7-dih dro-1 H

pvrazol of 4, Example6® di n- 1- vl | acetic acid The product of Exanple 64 (100

ng, 0.19 mﬂ?l1 as_ di S lved in., .5 et oni il a and
tri-orthotol ygsp).y h 'g' ,"d' Als2- '?' 7R (3.5 ng),
triethylam ﬁﬁé_ﬁfb{h \3- ﬁ»,iam.bn@nd butyl vinyl ether (51 L, 0.39 mmol)
wer e added. resu m xture was heated to reflux for 10 h, allowed

to cool to msru@rﬁd@tﬂtaxaﬁaeuskﬁ/sr 8ctt mal)owas agdded tya §ti15e@1§plu!i9§ @fdded and

the m xtuyre I S e 63 5 rri )
was adde ﬂ(Lig tﬁ‘n 8%2’0%'?'%&?1 xﬁ%ﬁa éggﬁor agg Q%tvmﬁt eﬁ'hrq%’)a(]:%:m

m.). Comnbi n¢800 eniganTheemixtart Wawsezreﬂux@ds e 39i H hnaadhehaé@ﬂedt(ream:th m_)
dried over Na2804 and concentr to a el I ow gum Purificatio

colum chr Q@r%@t"(‘éﬁ’@ﬁl%ﬂoﬂ tihegolve oveg i vacug @ng ‘?‘go 10: 1)
as 15 el Ua”tr% tlﬁclE kﬂ'r@ dﬂ?dﬁﬁbd"ﬁﬁmﬁfe\‘%ﬁﬁ' lllt%lﬁpéilSan rﬁi-‘l@’\lwtﬁ%eivate_ and
y co di chl oronet ha X

further puri umm chr omat ogr aphy net hanol
acetjc acid Wﬂmctﬂbr@ agid. el Thet pqueous iwas |extraciexd atith sdichlbrametiaig

ggeENtB(e))toS(gf {jl'?{gg)? v\érin3 e soI | déle dqecgd'g\ﬂggb%}naH N(I;@ée%?r%té\é—lz
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 (g, 2H), 7.80 (s, 1H), 8.20
15 (s, 1H), 11.15 (s, 1H).

Example 61
N-[6-Ethoxy-5-{2-methyl-7-ox0-3-propyl-6,7-dihydro-2 H-pyrazolof4, 3-
rimidin-5-yf)-3-pyridinylimethanesuifonamide
€-—- 20 Methanesulfonyl chloride {0.056 mL, 7.24 mmol) was added to a stirred
o solution of 5-{5-amino-2-ethoxy-3-pyridinyl)-2-methyl-3-propy}-2,6-dihydro-

7H-pyrazolo[4,3-d]pyrimidin-7-one (Example 60) (158 mg,
0.48 mmot) in pyridine (3 mL) at room temperature for 16 h. The mixture
was partitioned between 3% sodium bicarbonate solution and ethyl
25 acetate. The organic layer was washed with 0.5 N hydrochloric acid and
water, dried (MgS0O,4) and evaporated to give 0.1 g of a yellow solid.
Trituration with dichloromethane {twice) gave the product as a yellow solid
(50 mg). '
'H NMR (300 MHz, ds-DMSO): 8 = 0.95 (t, 3H), 1.30 {t, 3H), 1.70 (m, 2H),
30 2.80 (t, 2H), 3.00 (s, 3H), 4.00 (s, 3H), 4.40 (q, 2H), 7.95 (s, 1H), 8.15 (s,
1H), 9.65 (br s, 1H), 11.60 (s, 1H). '
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20 2H), 2.6 (s, 3H, 2.85 (q, 2H), 4.4 (t, 2H), 5.25 (s, 2H), 8.05 (s, 1
H, 8.95 (s, 1 H, 12.3 (br s, 1 H. LRVMS (ES - negative i on) adgdkt 2003
(MCO2H), 398 % . Exanple 69 25

52- Pr opoxy- %4 12 pyri di nyl ) - 1- net hyl - 3- propyl - 16- di hydr o- PETIBEH of
4,3-dl pyrimdin-7-one The title conmpound from Preparation 33 (1.0 g, 2.1
mml) was di ssolved in propanol (25 rrL)l, pot assi um tent butoxide (200 ng,
1.8 mmol ) added, and the resultant mxt P& heated to reflux for 3.5 h.
After renoval of the 30 propanol in vacuo, the residue was purified by
col um chromat ography 20 August 2003 WO 01/27112 -- 145 - PCTI W0/ 01430
(di chi or onet hapmIS (TSP 3)I=1a4]_'p;t3 (@) as eluant) to give the title conpound
as a white solid (0.8 , 869 . 1H NMR (300 MHz, CDCI3): 8 = 1.05 (t, 3H),
1.15 (t, 3H), 18205(m 4H), 2.95 (t, 2H), 4.25 (s, 3H); 4.55 (t, 2H),
8.45 (s, 1H) E)%rﬂ e(652 1H), 10.9 (s, 1 H. LRVS (ES - negative ion) 452
(MH), (ES-‘p‘O’S‘I‘@I‘V’E“IOﬂ) 454 (WH). Analysis: found C, 44.92; H, 4.36; N,
15. 33. Cal cd A6-EanRelRahBthyis7-oxe3 @ropi6, -diliydrdy:2 H-pyrdsslold. F=dhnpl e 70
541 -Methl -7-0x0-3- ro |-6 7 d|h er 1 H. razolo 4 3- rimdin-5- | -

6- pr opoxvAi cH 2 R d was prepared fromthe title

compound ms)ﬁ%w@{ﬁ@ ?@W  BpniEIMBlariS (2 1L fs &P 1M
(t, . 2H), 4. 25witls oxalyj chibrile (0.242¥), 2375 5nel) andér, amitrogen axme)spheeé 8 (s,
1 )

and 1 drop of N,N-dimethyiformamide was added. After 2 h solvent was
removed in vacuo azeotroping twice with dichloromethane to give a white

10 solid. To this solid was added 5-(5-amino-2-ethoxy-3-pyridinyl)-2-methyl-
3-propyl-2,6-dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one (Example 60) (150
mg, 0.46 mmol), dichloromethane (5 mlL) and triethylamine
(0.16 mL, 1.15 mmol) and the reaction mixture was stirred for 2 h. The

- mixture was poured into saturated sodium bicarbonate solution and

15 extracted with ethyl acetate (twice). The combined organics were dried
(MgS0,) and concentrated to give a beige semi-solid. Flash column
chromatography (gradient elution from 5% methanol:dichloromethane to
10% methanol:dichloromethane) gave 35 mg of the product as a beige
solid.

20 'H NMR (300 MHz, CDCls): & = 0.95 (1, 3H), 1.45 (t, 3H), 1.80 (m, 2H),
2.90 (t, 2H), 4.00 (s, 3H), 4.60 (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) - Ry = 0.42

25 Example 63
5-(2-Propoxy-5-iodo-3-pyridinyl}-3-ethyl-7-oxo-6, 7-dihydro-2 H-pyrazolo-
[4.3-dipyrimidin-5-yllnicotinate
A solution of the title compound from Preparation 32 (1.0 g, 2.3 mmol) in

n-propanol (10 mL) and ethyl acetate (0.5 mL) was treated with potassium
30 fert-butoxide {253 mg, 2.3 mmol} and heated to reflux for 24 h. After
evaporation to dryness, the reaction mixture was pariitioned between ethyl



LRVS (TSP) 353 (M#4). 20 Exanple 71 1-Meth 1-5- 2- ro o -5- 1 Htetrazol-5-
| -3- ridinl -3- ro |-1 6- dihvdro-7H pyrazol 014, 3-dj pyri m dhRydpPstps The
title conp prepared fromthe product of Exarrple 70 usin 2s the
met hod of %gaqlmﬁﬁ "H NVR (300 MHz, d6-DMBO): 8 = 0.9-1. d’é?T([ﬂP""éﬂﬂ“,
1.65-1.85 (m 4H) 2.8 (t, 2H), 4.15 (s, 3H), 4.4 (t,, 2H), 8.55 (s, 1 H),
8.95 (s, 1 H, 12.2 (s, 1 H. LRWwS (T(Ler%1 396 (M{). 30 Exanple 72 Ethyl
3-[ 541 -nethyl -7- oxo- 3- propyl - 6. 7- di hyi T Hoyrazol 4 3-dh 20 August 2003
WO 01/27112 PCTI1B00/01430 -- 146 - rimdin-5- 1 -6- ro o -3- ridinl -2-
ro noate A solution of ethyl propiolate (0.2 nl, 1.9 mol) in

t et r ahydr of uaaeta(té ahd watey wblel'mpdm aOEﬁ]tansbIEbcprbﬂ:ip'gtaﬂeﬂt vhich (was Min
cycl ohexane, 1.5 ni, . 1.9 mol) .added nai ntai nin <:65C. After
1" h, a solut Fﬁﬂar@ﬂeg By ﬂ@’aéﬁf‘ori OFgqNIE  RIRRG: a(ra?%d’,\ﬁn% NeEr 5.7
mol ) vas ad dcoﬁé&tfﬁté&%ﬁ abhﬁwh mhvmrenaw/er 56N, L AP HigHHER
stirred for a urther . h, cooled in ice and the product of Exanpl e 69

(430 ng, O. 9washed) wzﬁddetiilyl nacetateahand oreeryatallised) frametodr methanol-

ro ). The ERETHEBARE B offinedile Prrboudas Thnhe sof (SR ME 37" °

di chl orobi s (ﬁ,hbghenyl phosphi ne)pal | adiunm(li) (35 ng) added and the
m xture heated for a further 3 h. After cooling, water (5 m-) and diethyl

ether (5 nl- JHWIMR B00MHz de DMSO)r & = 0. Bt(é,rai'd) 13 6 gH) CE6r1.8((),, 2hd  t he
aqueous phas Combi ned 1s .
organi cs wer é Qﬁé#&ﬁ%’ﬁ"k %ﬁ( ?és'ré%ge(ﬁr Iglj)éo%z‘? %S concent r at ed
C LRMS (TSP) 426 (MH"), 443 (MNH,").
10 Analysis: found C, 42.40; H, 3.69; N, 16.39. Calcd for CisH1slNsO2: C,
42.37; H, 3.796; N, 16.47%

Examples 64 and 65

tert-Butyl __ [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-ox0-6.7-dihydro-1 H-
15 pyrazolo[4.3-d|pyrimidin-1-yilacetate and tert-butyl [3-ethyl-5-(5-iodo-2-

propoxy-3-pyridinyl)-7-oxo-6.7-dihydro-2 H-pyrazolof4,3-dipyrimidin-2-

yllacetate
A solution of titie compound of Example 63 (450 mg, 1.1 mmol} in N,N-

dimethyiformamide (10 mL) was treated with cesium carbonate (345 mg,
¢ 20 1.1 mmol} and tert-butyl bromoacetate (156 pL, 1.1 mmol). After stirring at

room temperature for 2 h, additional fert-butyl bromoacetate (50 ulL,
0.3 mmol) was added and the reaction stirred for a further 0.5 h. The
reaction mixture was diluted with water (75 mL) and extracted with ethyl
acetate (4 x 25 mL). - The combined organic extracts were washed with

25 brine (25 mL), dried over Na,SO4 and concentrated, and the residue
purified by flash column chromatography (dichloromethane : methanol :
0.88 ammonia (95:5:0.5) as eluant). The first isomer to be eluted off the
column was the compound of Example 64 - tert-butyl [3-ethyi-5-(5-iodo-2-
propoxy-3-pyridinyt)-7-oxo-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-1-

30 vyilacetate, which was crystallised from diisopropyl ether (83 mg,
0.15 mmol). ‘



to a residue and purified by colum chromatography (ethyl acetate:pentane
(1:4) as eluant). The title conpound was forned as a pale ygbhggmsggddsd
(128 ny, 0.3 mml) after crystallisation from d||sopropyl ether. 20 '

(300 MHz, = 1.05 (t, 3H), 1.15 (t, 3H), 1.4 FBCTIEBOQM@M (m
4H), 2.9 (t, 2H) 425 (s, 3H, 4.35 (t, 2H), 4.6 (t, 2H) 8.5 (s, 1H),
8.95 (s, 1H), 10.9 (s, 1 H. LRM5 (TSP), 6424 (MHK). Analysis: found C,
61.84; H, 5.89; N, 16.33. Calcd for 251465 7H25N504. 0. 25H20, C, 61.74; H,
6.01; N, 16.36% Exanmple 73 5- 5- 3-Hdro -5-isoxazol | -2- ro o -3- ridin
1-1-meth |-3- ro I-l 6- dih dro-7H razolo 4 3- rimdin-7-one 30 A

suspensi on ofiytyp W@ = I:‘|x1ar@:)I3ﬂ)7£4((11§]-|jfg| 5&(@Hm|9)-2|05

et hanol (10 m_ vvas a roxyl am ne hydrochlorid

01/ 27112 -- 1m72H)2G OQJg:usaHprs (tFaH)/LSEzﬂ)mep 843 (snbi), QQEEQUéUhs
sodi um hydrOﬁ %ﬁéro ??_FM 1 m) and the resultant solution heated to 30C
for 16 h 4 ( Wa )em)ved I n vacuo and water (10 nml-) added and the

resul ting solWmsnTaF) &4t @Htyo pH 2 (conc. hydrochloric acid) prior to
extraction with ethyl "acetate (3 x 20 nL). The 5 conbi ned organic extracts

were washed Vinalysist feund i, 76H.c4.83v &Y. 12.8§sCalce dot CattaiNeParfe t he
resi due purif,i tography (eluting with a gradi ent of

et hyl acet at éeﬁtﬁm‘ggé@négq ®100: 0) and then ethyl acetate: nethanol
(90:10)) [OK?] and the desired product crystal I | sed from met hanol to give

the title conpound as a white solid 10 (35 ny, rpg 39-241 C
he second isomer (the compound of Example 65) - tert-buty [3-ethyl-5-

(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6, 7-dihydro-2H-pyrazolof4,3-dj-

10 pyrimidin-2-ylJacetate was also crystallised from diisopropyl ether
(147 mg, 0.27 mmol).
TH NMR (300 MHz, CDCly): § = 1.05 (t, 3H), 1.4-1.6 (m, 12H), 1.95-2.05
(m, 2H), 3.0 (q, 2H), 4.6 (t, 2H), 5.0 (s, 2H), 8.4 (s, 1H), 8.95 (s, 1H), 10.75
(brs, 1H).

15 LRMS (TSP) 541 (MH"), 558 (MNH4*)
Analysis: found C, 46.71; H, 4.83; N, 12.86. Calcd for CzHzeNsOsl : C,
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-6,7-dihydro-1 -

pyrazolo[4,3-d]pyrimidin-1-yllacetic acid
The title compound of Example 64 (50 mg, 0.1 mmol) was dissolved in

trifluoroacetic acid (0.5 mL) and the solution stood at room temperature
overnight. The trifluoroacetic acid was removed by evaporation and the
25  resultant gum taken up in ethyl acetate (2 mL). A white solid crystallised
out and was washed with further ethyl acetate to give the title compound
(63% yield). .
'H NMR (400 MHz, FaCCO,D): 8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m,
2H), 3.0 {q, 2H), 4.55 (t, 2H), 5.6 (s, 2H), 8.55 (s, 1H), 8.9 (s, 1H).
30 LRMS (ES — positive ion) 484 (MH"), 506 (MNa"). (ES — negative ion) 438
(M-CO:H), 482 (M-H). |



"H NW\R (300 MHz, CDCI3): 8 = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m 4H)

2 95 (t 2H) 4.25 (s, 3H), 4.6 (t, 2H, 6.35 (s, 1 H), 8. 6526%ugdstt‘ao3
i5 LRVMS (TSP) 411 (M#H). Anal ysi

S5 a1 Sagie®y TV D G tor Gotoongon @ o 5ae HetaBiffieg

20. 48%Exarrp|e 74 20 5- 5-Amno-2- ro o0 -3- ridinl| -1-meth 1-3- ral-1

6-di h dro-7H pyrazol of 4, 3-dl pyri m di n~4»0ne and Exanpl e 74a Benzyi

541- et hyl - 7- oxo- 3- propyl - 6, 7di hydr o- 1 pyrazol ol 4. 3-

dl pyri m di n-5yl)-6-propoxv-3-pyridinvl carbamate 25 The title compound of

Preparation 36 (3.0 g, 6.1 nmol) and potassi um hexanet hyl di sil azi de (1.97
g, 12.2 mmol) in tert butanol (200 nL) were heated to 80C for 2 h, allowed

t.o cool, andEQ%’n‘_Efwéfat ed in vacua. The residue was d! ssolved in et h_yI

acetate (15 washed with water (75 nmL) and brine (50 nlL), dried
over MySO4, pBRBthEH(EHOHoRpropoxy B-gri Jﬂmrfajmg#%ygm.gﬂ ng wth a
gradi ent of ethyl acet ate: pentane (20:80 to 50:50 Two conponents were
i sol at ed. ThBYragglofd Brdipwimidin-2-yllacetioacid, 20 August 2003 WD 01/27112 --
148 - PCT,
S et héy | B?R%)%gé? rindu rfcf\@&; p?%:%g?n Ba4 i £r8RP DA [3-ethyl-5-(5-
Iil-gyrazFl) o[ 4|g30ﬁ2—pmpow53-pyﬁdmyﬂ)'7ﬁem-6mdmyarq32prra%bb&t] Bi'ad]at e (777 m,
.6 Mo and the ol ar onent 1 et
acet at o pent BHUTHEIRS-Y la@etqtﬁ(@\ecngwﬁaemé 3 E%@"go'e &b) psiigha method QR ( 300
MHz, d6- DVB 1.85-2.0 (m 4H, 2.9 (t,
2H . 3.6 (sqzx ﬁ'pﬁée%?'@'dg%ﬂ"eéo’@ 775 (d, 1 H, 82 (d, 1H,
11. 3((br S, 1.I-HH]MR (400 MHz, F;CCO:D): 8 095 (t 3H), 1.3 (t, 3H), 1.8-1.85 (m,
10 2H), 3.05 (q, 2H), 4.5 (i, 2H), 5.4 (s, 2H), 8.5 (s, 1H), 8.85 (s, 1H). o
LRMS (ES - positive ion) 484 (MH™), 506 (MNa*). (ES — negative ion) 438
(M-CO.H), 482 (M-H).




. LRVS (TSP) 343 (MH{). 10 Exanple 75 ,
ff5-(1-Methyl - 7- oxo- 3- propel - 6. 7-di hvdr o- 1H pvrazol of 4, 3- dI pybiaghst Podz- y! ) _

6- pr opoxy- SM#%[EYI am no}acetic acid A solution of sodium bronpacet ate

(48 ny, nwater (1 nm-) 15 was added to the titFETABMYYAH of

Exampl e 74 (100 mg, 0.3 mmol) and the m xture heated to reflux for 5 days.

A further aliquot of sodium bronpaceta 36(48 ng, 0.33 nmmol) was added and

heating continued for a further day. After cooling, the reaction m xture

was extracted with ethyl acetate (3 x 2.5 nL) and the conbi ned extracts

dried over MgSHM, and 20 purified by col um chromat ography

(di chl or onet I‘Exmngbeﬁ&hanol: acetic ~acid (390:10:1) as eluant) to afford,

after tritura |nfro J‘ ng, 0.04
nmol ). 1H NVR{SHRCRW-DEGROIY-S [ . X0 - 1.8-2.0 (m
4H), 2.9 (t, ; : 445(t 2H) 7.65 (d, 1 H,
8.2 (d, 1 H, S - negative- ion) 399 (MH).

Anal ysi s: f ouFhe @rodect Ep(amp% 64\,(100. 7@, GABcmmob wasHelissebed: in

August 2083 asekmitlie; d3a5p0) 1 &Y S0t ca T WroBngloniPhasprigd up, 6. 1 7
:rgtzﬁlaﬁegulgfoaam derﬂ@%arpéﬁrsagf@gnﬁécﬁbodqﬁ {BQEZ tﬂéifﬂﬁr(i)érﬁh‘ief Oﬁélwgs added

to a sol utiorn.gg mhiwd) Iantjlmtypvmuamerf(slfxmoegmmdmv@i@ a@déd.mThe and
triethylamne 5 (0.08 nL i n_dichl oronmet hane (5 m-) and the

react Fon ni xtigeditant W’@erawaﬁomﬁtﬁgntﬁ§ﬁﬁﬂﬁrf@r 18 hﬁaﬁo‘”ﬁ@tt@rc‘?ﬂ! tQtogM wi t h
di chl or omet haggderature, hydrochioric acid (6 M, 1.5 mL) was added and the mixture

10 allowed to stir at room temperature for 6 h. Water (5 mL) was added and
the reaction mixture extracted with ethyl acetate (3 x 5 mL). Combined
organic extracts were washed with saturated brine (5 mL), dried over
NapS0,, and concentrated to a yellow gum. Purification by column
chromatography (dichloromethane : methanol : acetic acid (90:10:1) as

15 eluant) gave a residue which was crystallised from ethyl acetate and
further purified by column chromatography (dichloromethane : methanol :
acetic acid (90:10:1) as eluant) and finally crystallised from ethyl acetate to
afford a white solid (18 mg, 0.04 mmol).

'H NMR (300 MHz, ds-DMSO): § = 0.95 (t, 3H), 1.3 (t, 3H), 1.7-1.85 (m,

20 2H), 2.6 (s, 3H), 2.85 (q, 2H), 4.4 (t, 2H), 5.25 (s, 2H), 8.05 (s, 1H), 8.95
(s, 1H), 12.3 (br s, 1H). '

LRMS (ES — negative ion) 354 (M-CO.H), 398 (M-H).

Example 69
25  5-(2-Propoxy-5-iodo-3-pyridinyi)-1-methyl-3-propyl-1,6-dihydro-7 #-

pyrazolof4,3-dlpyrimidin-7-one

The title compound from Preparation 33 (1.0 g, 2.1 mmol) was dissolved in
propanol (25 mL), potassium tert-butoxide (200 mg, 1.8 mmol) added, and
the resultant mixture heated to reflux for 3.5 h. After removal of the
30 propanol in vacuo, the residue was purified by column chromatography

:
!
i
i
7



m.), the reaction mxture was washed with water (5 nL), brine (5 nli),
dried over MySO4, and concentrated to a residue. Purificati opARyusobssmm
chr omat ogr ting with a gradient of ethyl |o acetate: pentane (30:70
to 50: 50) ?‘(Q)[Bélllézl#he title conpound as a white solid (97 n'EFT@OWQIﬁﬂrDI)
"H NWR (300 MHz, CDCI3): S =1.0 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m 2H),
2.0-2.2 (m 2H), 2.9 (t, 2H), 3.5 (s, 6 4.25 (s, 3H, 4.6 (t, 2H), 8.25
(d, 1 H, 875 (d, 1 H, 10.9 (br s,~ T 15 LRVS (TSP) 499 (MH).

Anal ysis: found C, 45.58; H, 5.16; N, 16.67. Calcd for Cf9H28N6(C6S2: C,
45.77; H, 5.26; N, 16.86% Exanple 77 20 N 5- 1-Meth |-7-0x0-3- ro |-6

7-dih dro-1 Itdlchlmzmhetman’é methdnol- ©9:1)_4s eluant) to give the title compound
- pr opoxv- 3-pyridi nﬁ% nﬁézanesul f onam de The title corrpound of Exanple 76
(56 ngy, 0.1 §ohd Q.83 PBG%)- propanol (1.4 m-) and ag. KOH sol ution

gnlx'ltwurg ﬁsﬁo%ce%?ggﬁgﬁaéw@%@gH% ﬁﬁ?’ﬁégs&é"l—gr It?[ﬁ émrﬁh%ter (2

m-) and aci @98 ¢d2H), #la52(s3 M), 4.55 aneH) g dso@h D)) 905CL51 1), ablwygl a
precipitate WhICh was renoved by filtration, washed with water and di et hyl
ether befdre H'ryl ng to give the title corrpound as an off-white solid (26

151,95 (m S TEXTpedabidichy 4S50k, G Boielionpie gty v 7L (o
3H), 4.5 (t, Andlysig: 26urid'C, 44.92; H),, 4.862N, (15.33. BalcdBidISC(MaoNs: CL1 (br
s, 1 H. WA01/27112 -- 150 - LRVS (ES - negative ion) 419 (MH). 20 August

2003 PCTI | BABYQFiAh - ﬁdﬂpﬁ@‘l‘%’o Met hyl 3-0-0
-mattryl 7- oxo0- 312ropyl -6. 7_di hydro-1 H pyrazol of 4. 3-dl -

16 Example 70 .
5-(1-Methyl-7-0x0-3-propyl-6.7-dihydro-1 H-pyrazolo[4,3-dlpyrimidin-5-yl)-
6-propoxynicotinonitrile
The title compound was prepared from the title compound of Example 69
using the method of Example 35.

15 m.p. 174-6°C.

'H NMR (300 MHz, CDCl3): § = 1.05 (1, 3H), 1.2 (t, 3H), 1.8-2.1 (m, 4H),
2.95 (t, 2H), 4.25 (s, 3H), 4.65 (1, 2H), 8.55 (s, 1H), 9.1 (s, 1H), 10.8 (s,
1H).

LRMS (TSP) 353 (MH").

Example 71

1-Methvl-5-[2-propoxy-5-(1 H-tetrazol-5-yl)-3-pyridiny{]-3-propyl-1,6-

dihydro-7 H-pyrazolo{4,3-d]pyrimidin-7-one

The title compound was prepared from the product of Example 70 using
25 the methed of Example 43.

'H NMR (300 MHz, ds-DMSO): & = 0.9-1.05 {(m, 6H), 1.65-1.85 (m, 4H),

2.8 (t, 2H), 4.15 (s, 3H), 4.4 (, 2H), 8.55 (s, 1H), 8.95 (s, 1H), 12.2 (s, 1H).

LRMS (TSP) 396 (MH™).

30 Example 72
Ethyl 3-{5-(1-methyl-7-ox0-3-propyl-6,7-dihydro-1 H-pyrazolof4. 3-dl-




. 5 py6m di n-5-yi)-6-propoxy-3-pyridinyl | am nof - 3- oxopr opanoat e Met hyl

. malonyl chloride (31 L, 0.3 nml) was added dropw se to a stisphge,st S@jsuti on
of the t|tIe C ound of Exanple 74 (100 ng, 0.3 mml) and triethylam ne
(0.08 L, 0¥ 91‘% in dichloromethane (5 nL). The reacti onPRIABYYE430
stirred at roomterrperature for 24 h, diluted with io dichloronmethane (5
m.), washed with water (2 x 2.5 nL), dried over MSO4, and concentrated to
an orange/ brown solid. Purification by- 148Fum chr omat ography (et hyl
acetate as eluant) gave the title conpound as a white solid (96 ng, 0.22
mol). "HNWR (300 MHz, CDCI3): b =1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1
(m 4H), 15 i i &ate3H) 4.3 (s, 3H), 455
(t, 2H), 8.6 S, 1 H, 11.15 (br s

LRVS (ES - p&BtJlW@lefrﬁthW@Ome? (0ol di8 mm@!)ria tefraiysirofurap (5511[:517

Na5. (1- Mot ny ¥ 690ieg PO afid ser i hlymd(1°% M chBoRARD FS3RR! o Z—f’
o a5 el A0 e oy ety )
\gaiSamml § i ﬁ?ﬂﬁaﬂﬂ'&ﬁgﬁ l('ietranm&ﬁan (py%Nf ﬁmﬂa rW'PPSn‘E laidppé r oom
tenperature foh Lo lte éil%%%“fo'ﬁ{:nﬁﬂ tg émubh§ éngéa'fﬂldﬁ fﬁhﬁépbl’@d in

water (20 nL). er washing w oro thane e aqueous
phase was acihjidooted tin ipel and thetﬂrodﬂclVbH(Examnlet e (ﬂseumgarﬂ 94 hintrol)

Compound. (58 §9%. 14" ol ) HAMIBRIGELC vHEkD 112 eS8
ZIC—:I)T/ ! 50(7)_1014%@0hl&dﬂﬁtr€;§%y?ﬁ%spﬁﬁf%@dlurﬁﬂl) (Bé’nig)%(t&lraﬁbﬂisofﬁm@ﬁ(ﬁ 8 (m

10 ml). The reaction mixture was heated to 50°C for

2 h, additional dichlorobis (triphenylphosphine)pailadium(il) (35 mg) added

and the mixture heated for a further 3 h. After cooling, water (5 mL) and

diethyl ether (5 mL) were added, the mixture filtered through Ceilite®, and

the aqueous phase extracted with diethyl ether (3 x 15 mL). Combined

15 organics were washed with brine (15 mL), dried over MgSO,, concentrated
to a residue and purified by column chromatography (ethyi
acetate:pentane (1:4) as eluant). The title compound was formed as a
pale yellow solid (128 mg, 0.3 mmol) after crystallisation from
diisopropylether.

20 'H NMR (300 MHz, CDCls): 8 = 1.05 (t, 3H), 1.15 (t, 3H), 1.4 (t, 3H), 1.8-
2.1 (m, 4H), 2.9 (t, 2H), 4.25 (s, 3H), 4.35 (t, 2H), 4.6 (t, 2H), 8.5 (s, 1H),
8.95 (s, 1H), 10.9 (s, 1H).

LRMS (TSP) 424 (MH"). .
Analysis: found €, 6184; H, 5.89; N, 16.33. Calcd for
25  CopMasNs04.0.25H,0: C, 61.74; H, 6.01; N, 16.36%

Example 73
5-[5-(3-Hvdroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-methyl-3-propyi-1,6-

dihydro-7 H-pyrazolof4.3-dipyrimidin-7-one
30 A suspension of the title compound of Example 72 (110 mg, 0.3 mmol) in
ethanol (10 mL) was added to hydroxylamine hydrochloride (54 mg,




2.85 (m 2H), 3.35 (s, 2H), 4.15 (s, 3H), 4.25-4.35 (m 2H), 8.3 (s, 1 H),
8.5 (s, 1 H, 10.35 (br s, 1 H LRI\/IS(ES- negative ion) 42%y(aMsk

Anal ysis: f 54.32; H 5.47; N, 18.86. Calcd for C20H24No 75H20
C, 54.35; AQng‘ffé%zN 19. 02% Exanpl e 80 (11° 541 - Meth | - 7- o848 ?’814F°
7-dih dro-1 H razolo 4 3- rimdin-5- iol -6- ro o -3- ridin | amno

sulfon t acetic acid Chiorosul fonyl chlpfide (878 ng, 4.6 mmol) in
acetonitrile (10 n.) was treated with ‘1Er (0.08 m., 4.6 mol) stirred
for 10 mn at room tenperature, concentrated in vacuo, and the residue

di ssolved in dichloronethane (10 nlL). 1.17 nL of this solution was then
added 15 dr opv8 samob uaaqueoue@odmlmhydmxuﬂe ((DxestMIIlembbapddhe resulndnpl e 74

) 1.2
§ ont o2 mat pafitioh Abtel 1o 30 351 18 b, Ethalhen v roBued Dloacua 0g) o
Wi th aqueous wiRéd ¢ hMQerdétPaha iMe Peszaltik@ abtuiuoﬁrat.dnn@d Q@rfm e dcorslueous

extracts acidified to pH 3 wth conc. hydrochloric acid, back 2o

extract ed wi hydepckigrisy @Wdi pHae tg exitagipmvith ethyl aestalen6l X(ﬁ%ﬂlﬂ-l-)c Thgtracts

oot Dy SEEAralE ORGPl A gl b ) b er
di chl or onet hMgsmtdmehtramc(aﬁd thd mﬁ@ué@hnﬂeﬂ @yvcmlmhn dhrbhmmgmphynd as

lig 267- 2
46- rDﬁ/gg) -y @n&%é’é Wig ] Bfachwt o 19th[ QCQ#at&fPe@#ﬂpe @0@9 t°(16° Qh;andéhen( s,

I2—|)|-|) 13 éS(E)f HW) aﬁét%ﬁ(vtgnfé@nol gat | ?)elﬂ on) 4%@%&9[—0 dg%tr%oé?%%%tlz 1-
-152.-20 Augnqtstﬂm from methanol to give the title compound as a white solid
S 10 (35 mg, 0.1 mmol).
m.p. 239-241°C
"H NMR (300 MHz, CDCls): § = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H),
2.95 (t, 2H), 4.25 (s, 3H), 4.6 (t, 2H), 6.35 (s, 1H), 8.65 (s, 1H), 9.05 (s,
1H), 11.05 (s, 1H).
15 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  5-{5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1.6-dihydro-7 H-

pyrazolo[4.3-d]pyrimidin-7-one and

Example 74a
Benzyi 5-(1-methyi-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolof4,.3-

dipyrimidin-5-y1)-6-propoxy-3-pyridinylcarbamate
25  The title compound of Preparation 36 (3.0 g, 6.1 mmol) and potassium

hexamethyldisitazide (1.97 g, 12.2 mmol) in {fert-butanol (200 mL) were
heated to 80°C for 2 h, allowed to cool, and concentrated in vacuo. The
residue was dissolved in ethyl acetate (150 mL) and washed with water
{75 mL) and brine (50 mL), dried over MgSQ,, and purified by column
30 chromatography (eluting with a gradient of ethyl acetate:pentane (20:80 to
50:50)). Two components were isolated. The more lipophilic (R=0.75 in




. PCT/1B00/ 01430 Exanple 81 1 -Methl-5- 5- 4- 4-meth | hen | sulfon | -1- i
erazinl -2- ro o -3- ridinl -3- roi-16-dih dro-7H razol Qoskugajstzom
- rimdin-7-one N Bi s- (2-chl oroet hyl ) - 4- net hyl benzenesul f onam de (86 ny,
0.3 mmol) 5‘Mﬁ§lféﬂdéd to a stirred suspension of the title cOfRIBINOLE0
Exanple 74 (100 mg, 0.3 mml) in N, N-diisopropylethylamne (0.5 nL), and
the mxture heated to reflux. Two further portions of
N, N- bi s- (2-chl oroet hyl ) - 4- net hyl benzenel48 onani de (each 86 ngy, 0.3 nmol)
were added after 3 and 6 h. After a total of 21 h, the reaction mxture
was allowed to cool to io roomtenperature, diluted with ethyl acetate (2.5
- nmL) and purifi C p r - I a
gradi ent of et-ﬁ‘ii amgg:e%%tg{épgﬁ?%ﬁ’ ?g%§8g¥nm33q?g?éwgf‘ﬁ?r‘% qt?ﬂ%ylﬁ ?I e
conpound as a qxéydrovﬂ H-pyrazole413-dipyrintidingS-yijt§-propexyidpyddinyicarbarnaie 3) 8

oH 03, 55" (o @77 ghet 16 Bbhioh s 1R TabMR poigh comporfer P05 %ef%a 5.

7.9 (d, 1 H), dbefates enl‘arlr&) 1lwds(br the 1 Hitle LRI\@omPSundnegémlw i og) 564
(MH. Example 82 2 I\/Eth 5- 1rreth|-7 0X0-3- ro 6 7-dih dro-1

razolo 4 35 - t#4mmpoh. 5- -6- ro o -3- r|d|n 1 amino acetate The title

0. 58 mmol ?fm?*mcféeéiﬂﬁa"ﬁ wé*ﬂépﬁ”ﬁ I o0 I P R P i

heated to reflqpy bay (20H); 3@(392@54%53{)9' RHH), h'&% (295, 275 TUX 1 H) 8.2498,
pr e- absor bed ont0 S|I|ca and puritied col urm' chr omat ogr aphy (ethyl
acet at e: pent andt) 30:3(r sad HI uant) to give the title conpound as an

of f-white soli mp.175C "H NMR (400 MHz, CDCI3): 8-
1.0 (t, 3H), fﬁ@?ﬁéﬁéé&ﬁﬂwgs(m 4, 30 2.9 (L 20, 3.75 (s, 3H) |
3.95 (d, 2ig), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 1 H, 8.15 (d, 1 H),
11.25 (br s, 1 _H)
: Example 75
{I5-(1-Methyl-7-ox0-3-propyl-6.7-dihydro-1 H-pyrazolo[4,3-dlpyrimidin-5-y)-
6-propoxy-3-pyridinyi]lamino}acetic acid

A solution of sodium bromoacetate (48 mg, 0.33 mmol) in water (1 mL)
15 was added to the title compound of Example 74 (100 mg, 0.3 mmol) and

the mixture heated to reflux for 5 days. A further aliquot of sodium

bromoacetate (48 mg, 0.33 mmol) was added and heating continued for a

further day. After cooling, the reaction mixture was extracted with ethyl

acetate (3 x 2.5 mL) and the combined extracts dried over MgSOy, and
20 purified by column chromatography (dichloromethane: methanol: acetic

acid (390:10:1) as eluant) to afford, after trituration from diisopropylether,

a yeliow solid (16 mg, 0.04 mmol).

'H NMR (300 MHz, CDCl): 8 = 1.0 (t, 3H), 1.1 (t, 3H), 1.8-2.0 (m, 4H), 2.9

{t, 2H), 4.05 (s, 2H); 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 1H), 8.2 (d, 1H),
25 11.25 (brs, 1H).

LRMS (ES - negative ion) 399 (M-H).

Analysis: found C, 56.61; H, 5.98; N, 20.43. Calcd for CigH24NgO4 +

0.2H,0: C, 56.48; H, 6.09; N, 20.80%

30 Example 76




WO 01/27112 - 153 -- --153 20 August 2003 20 PCT/1B00/ 01430 LRMS (ES -
negative ion) 413 (MH Analysis: found C, 57.86; H 6.32; No2gZQqdetoodal cd
for C20H26NB8412%112 B7-96; H 6.32; N, 20.28%5 Examle 83 Meth P 55 (1
- met hyi - 7- oxo0- Y: oropyl - 6. 7-di hydro-1 H ovrazol of 4. 3-dl - PCThB00Bias
pv(m di n-5-v1)-6-propoxy- 3- pvr|d|nyIIan1n03prooanoate The title conpound
of Exanple 74 (300 ng, 0.9 mml) and ng 2- bronopropionate (98 L, 0.9
mmol ) were dissolved in N,Nio diisopr % I"et hylamine (3 nmL) and the
resultant mxture stirred at room tenperature for 14 h, after which
addi ti onal nethyl 2- bronDproplonate (24 L, 0.2 mmol) was added and the

' oal il)-M w pra ‘ dd-pemzolobh Svdipyimedie:-r at ed i n
pur i fied e- absor bed,
ethyl acet at V- Quidinl- A me ¥ Eitle conpound
as a white Slﬁbttﬁn@&ﬂfo??l cRoficeTloz. muropa n']rﬁél) z&as BHABRY 3% ofDC1 3)
b =1.05 (t, 3H, 5 (d 85-2.0 (m
2H), 3.75 (stheamﬁ campoynd oI amnles‘f'i iwemg, a.34mmol) anzimetrwlazm(rw 1 H) |

anal ysi 551 JOHP BB el ncHighiOromliaress i8R 1€ rediosombettd, ")
Et OAc: C, S&itirfsd étt rd@n@ﬂembbrah&e&%%ﬁ@f afiter cﬁﬁtu@ﬁ mhhﬂ&cﬁ[broﬁvlbtﬂhde (& oxo- 3-

rol-6 7-dih dro-1 t-i- razolo 4 3- rimdin-5- -6- ro o -3- ridin |
al ani ne The Mkl e &Qﬁrpoumcli@n Exaffiprteres3 i wWaget h!ﬂﬁél‘lGQS rrw)thwas“ta*@ét ed

with a (5 mL), brine (5 mL), dried over MgSQ., and concentrated to a residue.

¢ Purification by column chromatography (eluting with a gradient of ethyl

10 acetate:pentane (30:70 to 50:50) to give the title compound as a white
solid (87 mg, 0. 2 mmol). B
'H NMR (300 MHz, CDCls): & = 1.0 (t, 3H), 1.1 (, 3H), 1.8-1.95 (m, 2H),
2.0-2.2 {m, 2H), 2.9 {t, 2H), 3.5 (s, 6H), 4.25 (s, 3H), 4.6 (i, 2H), 8.25 (d,
1H), 8.75 (d, 1H), 10.9 (br s, 1H).

15 LRMS (TSP) 489 (MHY).
Analysis: found C, 45.58; H, 5.16; N, 16.67. Calcd for C1aHzsNgOsS5: C,
45.77; H, 5.26; N, 16.86%

Exampie 77
.20 N-[5-(1-Methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo{4.3-dlpyrimidin-5-
vi)-6-propoxy-3-pyridinyllmethanesulfonamide
The title compound of Example 76 (56 mg, 0.1 mmol) was dissolved in
propanol (1.4 mL) and aq. KOH solution (1 M, 0.14 mL) and the mixture
heated to 45°C for 2.5 h. The reaction mixture was concentrated in vacuo
25 and the residue diluted with water {2 mL) and acidified to pH 2-3 with

-

conc. hydrochloric acid to afford a precipitate which was removed by

fittration, washed with water and diethyl ether before drying to give the title

compound as an off-white solid (26 mg, 0.06 mmol}.

'H NMR (400 MHz, CDCls): 8 = 0.95 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m, 2H),
30 1.9-2.0 {m, 2H), 2.9 {t, 2H), 3.05 (s, 3H), 4.25 (s, 3H), 4.5 (1, 2H), 6.25 (br

s, 1H}), 8.25 (d, 1H), 8.65 (d, 1H}), 11 (brs, 1H). '



AR T AR RS L S P oA

- solution of sodium hydroxide (64 ng, 1.6 nmmol) in water (2 nmL) and the

reaction m'xture stirred at roomtenperature for 14 h. After ,gaQgeprbs®ti on
30 of the I 985 xture in vacuo, water (5 nmL) was added and fhe
solution acl d| with-conc. hydrochloric acid (5 drops) t&HfBaYY430

- white preci pltate V\DOl/27112 -- 154 - 20 August 2003 PCT/1B00/ 01430
. which was renoved by filtration, and dri In vacuo to give the title

conpound as an off-white solid (180 ng;” 943 nmol) 1H NMR (300 MHz, CDCl13):
S=1.05(t, 34, 1.1 (t, 3H, 1.6 (d, 3H, 1.8-2.0 (m 4H), 2.9 (t, 2H,
4.2 (t, 1 H, 4.25 (s, 3H), 4.45 (t, 2H), 7.7 (d, 1 H, 8.15 5 (d, 1 H),

11.3 (br s, 1LFIMSI(E§B-(1€§at1ve|nﬂ9]4H9\(M Hpn) 413 (MH), 827 (M2-H).

Anal ysi s: f ound C, 57.12; H 6.23; N, 19.92. Calcd for C20H26N6O4; 0. 3H2O
C, 57.21; H 6.39; N 20.02% 10 Exanple 85

2-f2-(Di et hy%%hyl 5- (2- et hoxy-5-i odo- 3- py(dinyl)-3-ethyl -2 6-

di hy _dro-7Hp ,3-dl pyrimdin-7-one The title conpound of
Preparation 3 IB-fj5-(2-1tte 7yoxea8-piopded, V-elihydro- 1t razolefdd-dl-40 nl),

the sol utipon degassed ol u 95_5 xrrethd|S|IaZ|de (2.66

g, 16.4 | )E Xt ure was

trated, d
wi th di chi or oSt e ?@9‘%@@@"%@? Qﬁtﬁ’ o6} S, il J%Eﬁ%iﬁa%fse' feler
My S|O4 concensolatiod c\:mthtec tifte ltadnhp(laml 15fclf CE\Ramplby‘M gd60aihng, 1003 ahimold ahﬁi/le_iz
title conpoun a_\whi ol i . ,
CDCl 3) : gp g’@aﬁ!ﬂ f. &) mfgo‘é d'mm@etéﬁ'@? (é\l g’ﬁ-) qbe(q,

2H), 4.4 (t, ?é‘&otloﬂ ﬁufcﬂvre 2§ﬁrre§ 4t (om! tE'?npe?al@:ré Stor 12k) hl-FRiffuted SRith 483,

(MH) 25 Exanple
10 dlchloromethane (5 mL), washed with water (2 x 2.5 mL), dried over

MgSO4, and concentrated to an orange/brown solid. Purification by
column chromatography (ethyl acetate as eluant) gave the title compound
as a white solid (96 mg, 0.22 mmol).
'H NMR (300 MHz, CDCly): 8 = 1.05 (1, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H),
15 295 (1, 2H), 3.75 (s, 2H), 3.95 (s, 3H), 4.3 (s, 3H), 4.55 (1, 2H), 8.65 (s,
1H), 8.85 (s, 1H}, 9.3 (br s, 1H), 11.15 (br s, 1H).
LRMS (ES — positive ion) 443 (MH™).
Analysis: found C, 56.88; H, 5.87; N, 18.74. Calcd for Co1HzsNsOs: C,
57.00; H, 5.92; N, 18.70%
20

Example 79
N-[5-(1-Methyl-7-oxo-3-propyl-6, 7-dihydro-1 H-pyrazolol[4.3-d]pyrimidin-5-

yl)-6-propoxy-3-pyridinyil-3-oxo-f-alanine

Sodium hydroxide (2 N, aq., 1 mL) was added to a solution of the title
25 compound of Example 78 (79 mg, 0.18 mmol) in methanol (10 mL) and

the resultant mixture stirred at room temperature for 19 h, concentrated in

vacuo and the residue dissolved in water (20 mL). After washing with

dichloromethane (20 mL), the aqueous phase was acidified to pH 2-3 with

2 M HCI and the resultant white precipitate removed by filtration and dried
30 to afford the title compound (58 mg, 0.14 mmol).

m.p. 261-262°C |



5- 2- 2- Dimeth lamno eth | -3-eth |-7-0x0-6 7-dih dro-2H razolo- 4 3-
dl pyrimdin-5-yl}-6-ethoxynicotinic acid The title conpound %,ﬁgég%
(1.27 g, 2.6 mmol) in nethanol (100 nmL) was treated with DMSO

triethyl anMROYF1I® ni, 18.4 30 nmml), 1, 3-bis(di phenyl phosPhIFEHENane
(434 ng, | mmol) and pall adiun(l1) acetate (414 ng, 1.8 mmol ), and'the
resultant m xture heated WO 01/27112 -- _155 - 20 August 2003

PCT/ 1B00/ 01430 to 75C under 482.6 kPa"($ Psi) of CO for 14 h. After
filtration through Arbocel (r), the reaction m xture was partitioned

bet ween di chl or onet hane (150 m_) and water (150 nlL), and the organic phase
separ at ed, dry cembLRDYEh, [6H nsg.ar[g 4H), 2.7-
Purification by coﬁ?gn chronato fap h 9eI tJtln )a rggf)en'? of

di chl or onet ha8s: (met2id)@.354s, aH)uetnts (smmi 04t25~4)%5](0) aﬁ» Brés:nif), 8

?- f)>2<o[ é gdljrfﬁrgi('b gbl—%bg ?{6}4 3621%|yr| m di n- 5-y| } - 6- et hoxyni coti nate as

A slightl I 8 HNIVR 400M—Iz CcDCl 3 1.4
?t:s '3%) {Lgn?ns (s -en@@ém&qoﬁphzvl (MIH;L g) ( )

9 (t (%‘Ll E) .95 (s,
3H), 4.4 4t, Aﬂa)ysis.ﬁpqndsz, 85‘9-3(2'5 H, H)54?5l 25N(s1813¢+) (¥08p) 415
(MH}) The cr 9 in dioxan (20 ni),
treated w t .4 Q%ﬂ uﬁ'ﬁ&r%és’(%’ %E%éﬁnd the resultant solution
stirred 15 at roomtenperature for 14 h after which the dioxan was renoved

in vacuo, and the remai ni ng agueous sol ution washed with toluene (150
m.), aci dlflﬁ_mgﬁ_ﬁﬂonc hydrochl oric acid to pH 2, and concentrated to a
ZQ

solid, Triturg 8th 8 ﬁﬁ,kmq_gonpound

as a(mhlte -“'- 8:13

(t, 3H, 4. 3g08- idi id3.6-3.7 (m 2H). 4.4 (q
EH)HS _ 4.75 (L, Ch%o osul?onyl cshlonde (87& mg, 26 mr||_1|)o|) in acé:io#%nle (101n||_l|2) w%& 9 (s

treated with water (0.08 ml., 4.6 mmol) stired for 10 min at room

temperature, concentrated in vacuo, and the residue dissolved in
dichloromethane (10 mL). 1.17 mlL of this soluton was then added
15 dropwise to a stired solution of the title compound of Example 74
(200 mg, 0.6 mmol) and trethylamine (0.16 mL, 1.2 mmol) in
dichloromethane (10 mL). After 14 h, the reaction mixture was extracted
with aqueous sodium hydroxide (2 M, 2 x 10 mL) and the combined
aqueous extracts acidified to pH 3 with conc. hydrochloric acid, and back-
- 20 extracted with dichloromethane (3 x 10 mL). The combined organic
(‘. extracts were dried over MgSQ,, and concentrated in vacuo, and the
residues purified by column chromatography (efuting with a gradient of
dichloromethane:methanol in (95:5 to 80:20) to give the title compound as
a cream solid (132 mg, 0.4 mmol).
25  m.p. 267-270°C
'H NMR (300 MHz, ds-DMSO): § = 0.9-1.0 (m, 6H), 1.65-1.8 (m, 4H), 2.85
(t, 2H), 3.5 (s, 2H), 4.15 (s, 3H), 4.3 {, 2H), 8.3 (s, 1H), 8.5 (s, 1H), 10.5
(brs, 1H), 12.0 (br s, 1H)
LRMS (ES — negative ion) 463 (M-H)
30



LRVS (TSP) 401 (MH). 25 Exanple 87 5- 2- 2- Dinmeth lamno eth | -3-eth

| -7-0x0-6 7-dih dro-2H razolo-4 3- rimdin-5- 1 -6-etho -N rgggwa st%dfﬁmh

| ni coti nam de The title conpound of Exanple 86 (710 ng, 1.8 mol

di ssol ved i WO #/EM%r onet hane (150 ni), 1-hydroxybenzotri azolP€T @I‘F‘é\‘ﬁé" (263
ng, 30 1.95 mmol), N N-diisopropylethylanmne (1.26 nmL, 7 mmol) and

1- ( 3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de - hydrochl oride (374 ny, 20
August 2003 WO 01/27112 PCT/ I BOO 01430~ 15356- 1.95 nmol ) were added

foll owed by N, O di net hyl hydroxyl am ne hydrochloride (173 ng, 1.8 mol),
and the resultant m xture stirred at roomtenperature for 14 h. Saturated

ag. sodium hﬂﬁgmar bonate (80 m-) and dichl oronethane (50 mM-) were
added, the organic p ase 5 renpoved and the aqueous phase extract ed W th

di chl or omet hanMeting-5¢ f-iymethdphenysyubonyl}- ichiperadiyb == DIROXYAY od over
MySO4,  concentrs e yr k£ . L @Efﬁfﬁ—'{ Q 0 i chi or onet hane
to 10% neth a k’ ngllfff? t idl h;y hgtltle conpound

as a yellow quN-B&9 -mlorobtﬁ thyllﬁbnzldnﬁkﬁlfélﬁlﬁldu-lxascﬁgl 0.3 mmoll. 4 (t,
gﬂ)') % g%gt wag addeggoga strregh sé{:b%%sgp%yg% H1en}|§g;:?ony)qur(cégf f_zxﬁl%ﬁpl % (s
1 98 (TS 0, ey ol . ara e
pyr azol oF4. 3-rdlxmfe|haaied to i’efune Tive funhbeponwpemiw,b#bqsf(éﬁdﬂatd&ﬂwmﬂ (1.0
ghspz)eggegnlmn réﬂhy s ﬁ%?sﬁpnaggé%@é%@ la'(sqlglyl de W f?ggdﬁ%@ la;t ed
to reflux forgdftghy AfteFa o3t h, the reaction mtxture was allowed to cool to
10 room temperature, diluted with ethyl acetate (2.6 mL) and purified by
column chromatography (preabsorbed, eluting with a gradient of ethyl
acetate:pentane (20:80 to 30:70) to afford the titie compound as a yellow
solid (119 mg, 0.21 mol). |
~ "H NMR (300 MHz, CDClg): & = 1.05 (t, 3H), 1.1 (t, 3H), 1.85-2.0 (m, 4H),
15 245 (s, 3H), 2.9 (t, 2H), 3.25 (br s, 8H), 4.3 (s, 3H), 4.5 (t, 2H), 7.35 (d,
2H), 7.7 (d, 2H), 7.9 (d, 1H), 8.4 (d, 1H), 11.3 (br s, TH). '
LRMS (ES — negative ion) 564 (M-H).

Example 82
20  Methyl {[5-(1-methyl-7-ox0-3-propyl-8,7-dihydro-1 H-pyrazolo[4,3-d}-

rimidin-5-yl)-6-propoxy-3-pyridinyl]Jamino}acetate
The fitle compound of Example 74 (200 mg, 0.6 mmol) and

methylbromoacetate (55 ulL, 0.58 mmol) were dissolved in N,N-

diisopropylamine (2 mL) and the mixture heated to reflux for 20 h. After
25 cooling, the reaction mixture was pre-absorbed onto silica, and purified by

column chromatography (ethyl acetate:pentane (50:50) as eluant) to give

the titie compound as an off-white solid (139 mg, 0.34 mmol).

m.p. 175°C

"H NMR (400 MHz, CDCls): § = 1.0 (t, 3H), 1.15 (t, 3H), 1.8-1.95 (m, 4H),
30 2.9 {t, 2H), 3.75 (s, 3H), 3.95 (d, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d,

1H), 8.15 (d, 1H), 11.25 (br s, 1H) |



t he solvent was renmoved in vacuo and the residue taken up in water (20 ml)
and extract ed with nethylene chloride (3 x 50 m). Conbi ned cyog,@ L& 2003
extracts ]}@,3 hed with brine (50 m), dried over MySO4 aﬁg ncentrated
toayellowso (-800 ng). Purification by colum 25 chro ’5%‘]’”

(elution with 3:7 ethyl acetate:pentane) gave the title conpound (295 ny,
0.76 mmol ). -mp. 212-4C. 1H NWR (300 M%—g CDClI3): S =1.05 (t, 3H,
1.75-2.1 (m 4H), 232.4(m 2H), 2 %7(m 2H), 2.95 (t, 2H), 4.3 (s,

3H), 5.5-5.6 (m 1 H, 9.1 (s, 1 H, 309.5(s, 1 H, 10.8 (br s, 1 H.
LRVS (TSP). 385 M-|+ WO 01/27112 -- 157 - 20 August 2003 PCT/|BOQ 01430
Anal ysi s: ES6.roegative i) 283 M-H)1. 63. Calcd for CL8H2ON6O4 : G,
56.24; H, 5

TV (Orel o i Sy Sl TouPR Cr STEHTHE 53R N 2021, Galed for CoobleNeds St o 4 3.

| pyrim din- 5573(96 H; 6\32: o Polagget anmide and Exanple 90 10 5- 5-Ami no-2- ¢

clobu to -3- ridin (-1- meth [-3- ro -1 6-dih dro- 7H pyrazol o

f4.3-dl pyrlmd|n 7-one The title conpound from exanple 88 (266 ng, 0.69
nmol ) vvaé dlé&aﬂ,‘ in glacial acetic acid (10 m) and the vessel charged
with 5% Pd off (20 ng) and stirred under hydrogen (60 psi) for 14h.
The cat al ystMetyl 2575-eTmetblyioyoko B nybe. 7t dihbdrsi Epvaazblofaeddbs| due

concentrated i n vacgo The reS| due was taken up |n water (5 m), basified

to pH 8 (5%H8¥%as =r jaminoipropan Retthyl ene chloride (3 x 20
m ). Conbin t s@@@ r inffo ”h))eth rp.ed over

MySOH4, redSﬂ‘eed?ilﬂﬁa%@ﬁgégﬁgﬁp%r(mﬁpgdv%y col r%twlb Er onatlog%i?'gp lﬂlle,st wth

98: 2( . bromopropionate (98 pub, 0.9 mmol) were dissolved in NN

el

10 diisopropylethylamine (3 mL) and the resultant mixture stirred at room
temperature for 14 h, after which additional methyl 2-bromopropionate
(24 pk, 0.2 mmol) was added and the mixture heated to reflux for 6 h.
The cooled reaction was concentrated in vacuo and the residue purified by
column chromatography (pre-absorbed, ethyl acetate : pentane (3:10) as

15 eluant) to afford the title compound as a white solid (258 mg, 0.6 mmol).
m.p. 185-7°C ‘
'H NMR (300 MHz, CDClg): 8 = 1.05 {t, 3H), 1.15 (1, 3H), 1.55 (d, 3H),
1.85-2.0 {(m, 4H), 2.9 (t, 2H), 3.75 (s, 3H), 4.1 (t, 1H), 4.3 (s, 3H), 4.45 (1,
2H), 7.7 (d, 1H), 8.15 (d, 1H), 11.4 (br s, 1H).

20 LRMS (ES - negative ion) 427 (M-H).
Analysis: found C, 58.77; H, 6.62; N, 19.13. Caled for
C>1H28Ns04;0.1EtOAC: C, 58.78; H, 6.64; N, 19.22%

Example 84
25 N-5-(1-Methyl-7-ox0-3-propyl-6. 7-dihydro-1H-pyrazolof4,3-dpyrimidin-5-
yh)-6-propoxy-3-pyridinyllalanine '

The title compound of Example 83 in methanol (5 mL) was treated with a
solution of sodium hydroxide (64 mg, 1.6 mmol) in water (2 mL) and the
reaction mixture stirred at room temperature for 14 h. After concentration
30 of the reaction mixture in vacuo, water (5 mL) was added and the solution
acidified with.conc. hydrochloric acid (5 drops) to afford a white precipitate,



20 net hyl ene chl ori de: net hanol as eluant, then 30:70:1 ethyl
© acet at e: pentane: 0. 88 ammoni a). 5-(5-am no-2-(cycl obut yl oxy) - %Wguggm@]
. 1-nethyl - 6- di hydr o- 7H-pyrazol o[ 4, 3-d] pyri m di n- 7- one

obt ai ned (78589%761719 mmoi ) together with 11[6- (cycl obut yl OX)BCTé[Be%OMSO
met hyl - 7- oxo- 3- propyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3-d] pyrim din-5-yl)-3 25
- pyridinyl]acetam de (34 ng, 0.09 nmol). 54 .
: 5-[5-am no- 2- (cycl obutyl oxy) - 3- pyri di nyI]] 1-met hyl - 3- propyl - 1, 6-di hydr o- 7H
- pyrazol o[ 4, 3-d] pyri m di n-7-one: mp. 185-185.5C. 30 1H NWR (300 MHz,
CDC13): 8 = 1.05 (t, 3H), 1.65-2.0 (m 4H, 2.2-2.35 (m 2H), 2.5-2.6 (m
2H), 2.9 (t, which was temogedl, by4 fmalicm, 3!&() dried-i8. viaquo t@\@l@&/'@?llﬁe-- 158

zbfosA“?”Iﬁ& dzfos oplind g Ared whiis 301180880 38 ,0me, “50.73; 1, bl a7, N
22 ; .
111" 16- (eycl ol Tat O, n@%a)fﬁ? L9501t Go0). 08 (G 3 1926

pyrazol of 4, 3- (hpéid), B.8i(H 2H)yl4)2 & pH)J 426y(5] aEptadbdl 2HN7N7 (A, /BHR &%, 1H

NMVR (300 Mz, 1.65-1.9 4H), 2.2 3 1
2.25-2.3 (m 6l CI?H)Q %32(‘363(&19') 2 85 (t, 2H), (TZ (H)s 3H) , (2 35H23 4. ?m

%TgDPj ggg Eﬁ/l_l{)mggi%x%gﬁéuv FQ/M% ?ﬁq%?gg&/‘) H 11 0 (br s, 1 H. LRV
_nethyl -7 oonﬂalymmel féurid di Gydr57.12H |disl,r atPs; 4[\3 do2.i mQaled  for

|((r)1 g3ylm) 3- py 5"&%?& %Egygog S‘ngon&wyl car banoyl chl oride

10 Example 85

dihydro-7 H-pyrazolo[4,3-dpyrimidin-7-one

The titte compound of Preparation 39 (2.1 g, 4.1 mmol) was dissolved in

tert-butano! (40 mL), the solution degassed, treated with potassium
15  hexamethyldisilazide (2.66 g, 16.4 mmol) and heated to 60°C for 24 h.

The resultant mixture was concentrated, and the residue taken up in water

(200 ml) and extracted with dichloromethane (3 x 100 mL) and the

combined organics dried over MgSQ,, concentrated and crystallised from

ethyl acetate to afford the title compound as a white solid {1.15 g,
20 2.4 mmol).

'H NMR (400 MHz, CDCly): 8 = 1.4 (t, 3H), 1.5 (t, 3H), 2.3 {t, 6H), 2.9 (t,

2H), 3.0 (q, 2H), 4.4 (t, 2H), 4.6 (g, 2H), 8.4 (s, 1H), 9.0 (s, 1H)

LRMS (TSP) 483 (MH")

25 Example 86
5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-0x0-6 . 7-dihydro-2 H-pyrazolo-[4.3-
dipyrimidin-5-yl}-6-ethoxynicotinic acid |
The title compound of Example 85 (1.27 g, 2.6 mmol) in methano!
(100 mL) was treated with DMSO (5 mL), triethylamine (2.6 mi, 18.4

30 mmol), 1,3-bis(diphenylphosphino)propane (434 mg, 1 mmol) and

palladium(ll) acetate (414 mg, 1.8 mmol), and the resultant mixture heated



of the title conpound of exanple 74 (100 ng, 0.29 mml), 4- 20
di met hyl am nopyridine (2 ng), and triethylamne (0.08 m, 0.3%8 Aug@ bodn

met hyl ene cRlQfjr96,2(5n). The resultant m xture was sti rredals(tgr,ﬁ)?ﬁ}g]
84 by

tenperature for 10 days, concentrated in vacuo and the resi

col um chromat ography (elution with ethyl acetate) to afford the title
conpound as a white solid (105 ng, O. 251 ). 25 mp.219-220C. 1H NWR (300
MHz, CDCI3): 8 = 1.02 (t, 3H), 1.13 (t, Sﬂf) 1.8-1.9 (m 2H), 1.9-2.0 (m
2H), 2.90 (t, 2H) 306(s 6H) 426(s 3H), 4.52 (t, 2H), 6.26 (br s, 1
H, 8.48 (d, 2%858 1 H, 11.2 (br s, 1 H). LRIVB(TSP)414M—|)
30 Analysis: {EFHi6 1856 kiPa 676 @si) Nof Q0. 195.14001 oAftéroiiltratiGhatng C,

Efcg:T/l?Bog ] 0? 4%13%%%;1%%9%%3 o was %grqmoneg Betgesh ddisromethane
N- (6- ( Pr opoxy15@-rhlly amdhwhtef- @50- i)y and ! the. drgdniy phasd ét@aoldﬁ(eﬂ 3- 5

dl py(m di n-5-vl) - 3g§é”dl nvl | acet am de Acetic anhydride (30 0. 35 mmol)
was added t o 9¥eE dgrPenadd coneepirated tocamnasange sil. ei?aﬂf;mombymwrng 0.29

mmol ) in JTHE 4 io I(&lutiﬁ Whta rad tdf cﬁl cf Efhaie: 8 faperature
for 2h. Saturate I'u car e ( 8 acera ) were
?gdedloanmd) t ucuoﬂu(eoom thoOMH O} gasemmyaﬁ{?w(ewethwaadn%eﬂrmygw;ﬁ? oot at e

X | e
(50", T ZPaE - iy s o ada S AP I S b Bt Bouh 1 o

lid (101, 1 H NVR (300 Mz, CDCI3): 8 =
1,02 (5, 3H) hgfgy?'ﬁpm%&'eld%gg‘iggﬁ?ﬁﬁ -7 2,23 (g, 3H). 2.90 (t? 2H) |
4.26((s, 3H) "HANMB (400 @Hz, CDQIP: 0.4 (t, 8H).11.145,(t, BHYL2.3 (s, 6H), 2.9 (t, 2H),

10 3.05(q, 2H), 3.95 (s, 3H), 4.4 (t, 2H), 4.7 (g, 2H), 8.9 (s, 1H), 0.25 (s, 1H)
LRMS (TSP) 415 (MH")

The crude methyl ester (1.18 g) was taken up in dioxan (20 mL), treated
with aq. sodium hydroxide (2 M, 3.4 mL) and the resultant solution stirred
15 at room temperature for 14 h after which the dioxan was removed in
vacuo, and the remaining aqueous solution washed with toluene
{150 ml), acidified with conc. hydrachloric acid to pH 2, and concentrated
o a solid. Trituration with hot ethanol (70 mL) afforded the tite compound
as a white solid (710 mg, 1.8 mmol).
(o 'H NMR (400 MHz, de-DMSO): 8 = 1.3 (t, 3H), 1.35 {t, 3H), 2.8 (s, 6H), 3.1
i (a. 2H), 3.6-3.7 (m, 2H), 4.4 (q, 2H), 4.75 (t, 2H), 8.4 (s, 1H), 8.8 (s, 1H),
10.5 (br s, 1H), 11.9 (s, 1H). |
LRMS (TSP) 401 (MH").

25 Example 87
5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-0x0-6,7-dihydro-2 H-pyrazolo-[4,3-
dlpyrimidin-5-vi}-6-ethoxy-N-methoxy-N-methylnicotinamide

The title compound of Example 86 (710 mg, 1.8 mmol) was dissolved in
dichloromethane (150 mlL), 1-hydroxybenzotriazole hydrate (263 mg,
30 1.95 mmol), N,Ndisopropylethylamine (1.26 mL, 7 mmol) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide - hydrochloride (374 mg,



AN

- Found C, 59.08; H, 6.26; N, 21.45. Calcd for CL9H24N603 . 0. bo a2Qudri26ds C
- 59.09; H 6.32; N 21.76% Exanple 93 5- 5- Dinmeth lamno -2- ro 0 -3- ridin

(s, 1 H, 871 (s, 1 H, 11.15 (br s, 1 H. LRWs (TSP) 385 (M#4). Analysis:

| ~1-meth | YOOWH2 1 6 dih dro- 25 71-1-pyrazol of 4j 3- pyri nPGTABIEIHE The

title conpound of exanple 74 (100 ng, 0.29 nmmpl) was added to 37% aqueous
- formal dehyde solution (0.13 m, 1.74 mmul) and formc acid (0.21 m, 5.6

mol ), and the resultant m xture heat ett ¥98 90C for 24h. After allow ng to

: cool, the reaction mxture was diluted with water (20 m), 30 neutralised
- with NaOH (2M and extracted with ethyl acetate (2 x 20 nl). The conbi ned

extracts wer el @8shgasnah t lwavet eadded ollowst i & ONO-dilrRBdylAPdrNglaatin@003 WO
01/ 27112 --160- PCT/ 1%%0/01430 and concentra?eyd to a resi dugdvvhl ch was

purified by coydraghlobdeoidBogigph$ mumel. agdvinenresulfast kpixiureestifred at
t t ' ' d ' ).
b, 165 10, ok Wefinirdiyfe (60THH, SRRl Lol ybilodb palb iyl
é. 223(9)- (2 0 (1 mH)éﬂﬁ)7 m8L1)2z=(1|9@ did:hllczl)ﬁirhgth?g@(?(acs ?I.E)Dl-i)veidél\}aéﬁi(e_?s g;lg;&rgaﬁﬂaiﬁbhése 2H) ,
. S, , . S, , . S . R
Anal ysis: Foukin@ved;jang. %hm, aquegus \phase g extragled i dididerbane C to
61.60; H 7.08; 99 :
propyl - 6. 7-di %yéi\%o %gpﬁ%%ﬁgaégfg%\% %ﬁg%ﬁgﬁ%})é' il Svet MgSOs.
5-yl) - 6- pr opacgncenirated andlpaifiednny eoling cﬁlmnmtogrq_pmyr(dicjﬂomaaae iton 36
(114 rrg 0. 23,590 |1n)etl"1&pnol? i %?cr}l?clarog'r}éthane as eluant) to afford the title compound
as a yellow oil (590 mg, 1.3 mmol).
10 'H NMR (400 MHz, CDClLy): § = 1.4 (t, 3H), 1.55 (t, 2H), 2.3 (s, 6H), 2.85-
2.95 (m, 2H)}, 3.0 (q, 2H), 3.4 (s, 3H), 3.6 (s, 3H), 4.35-4.45 (m, 2H}, 4.7 (q,
2H), 8.7 (s, 1H), 9.2 (s, 1H).
LRMS (TSP) 444 (MH™).

15

I-1.6-dihydro-7H-

pyrazolo[4.3-dlpyrimidin-7-one

The title compound of preparation 45 (1.0 g, 2.66 mmol), and potassium

hexamethyldisilazide (1.72 g, 10.63 mmol) suspended in cyclobutanol (5
20 ml) and ethyl acetate (0.5 ml) was heated to refiux for 14 h. After cooling,

the solvent was removed in vacuo and the residue taken up in water (20

ml) and extracted with methylene chloride (3 x 50 ml). Combined organic

extracts were washed with brine (50 ml), dried over MgSO,; and

concentrated to a yellow sofid (~800 mg). Purification by column
25 chromatography (elution with 3:7 ethyl acetate:pentane) gave the title

compound {295 mg, 0.76 mmol).

m.p. 212-4°C,

1H NMR (300 MHz, CDClz): 6 = 1.05 (t, 3H), 1.75-2.1 (m, 4H), 2.3-2.4 (m,

2H), 2.5-2.7 (m, 2H), 2.95 (1, 2H), 4.3 (s, 3H), 5.5-5.6 (m, 1H), 9.1 (s, 1H),
30 9.5 (s, 1H), 10.8 (brs, 1H).

LRMS (TSP) 385 (MH").



m) was treated with potassiumbis(trinethylsilylamde) (148 ng, 0.92
mmol ) and the resultant m xture heated to 80C for 4.5 h, all@ Gs@2§d§°|
and concenw(ﬁlﬁﬁglw vacuo. The residue was partioned bet vvee? % SZO 20
m) and eth acetate (20 m), and the aqueous phase separa GA/TBHp1430
extracted W|th ethyl acetate (2 x 20 n1) The conbi ned organics were
washed with water (20 m), brine (20 n 57and dried (MgSOX4) before
concentrating to an off-white solid. P fication by col um chromat ography
(eluting with 3:10 ethyl acetate : pentane) gave the title conpound as a
25 white solid (60 ng, 0.14 mol ). mp. 210-211 C. 11-1 NWR (300 MHz,

CDCl 3): 1. OOAhalysisd) Foun® &, (56. oswi 512813\!,(21.63mcalcﬁ.f®5(2816 46HE, 2.90

(t, 2H), 2 6 4.52 (t, 2H), 6.5 (br s, 1 H), 7.26
(d. 1 H, 81%%)&%(1” g)%éh%ﬂ ég("br s, 1 H. 30 LRVB (TSP) 429 (MH'').

Anal ysis: Found C, 58.88; H 6.63; N, 19.61. Calcd for C21 H28N604 : C, WO
Q1/ 27112 --161- 58-86; H 6.59; N, 19.61 % 20 August 2003 PCT/1B00/ 01430
Exanpl e- 95 5 3-Et hyl -

(5-11i0do-2-pLopoxy- -pyr|d| nyl)-1-[2-(4-norpholinyl)ethyl1-1,6-
di hvdro-fl—kme 3-djpyrinmidin-7 one The title conpound of

36 (E9citbutylod- &(mthvimax%@' Q}gﬁdﬂ-dﬁhyarqmgpanol (200 m),
et hyl acet ate and pot assium t - but oxI de g, 28.4 mol) were
added and t hpyrazel pvaidinyllagetainide or 10 6h. Addi ti onal
potassium t - oxi de (1 6 g, 14. 2 rrrml) was added and the m xture heated
for a further—2h, after which the solvent was renoved in vacuo. The

resi due was Brarhpleng@@l bet ween water (50 m ) and nmethyl ene chloride (100
m ) @and the organic The a %hase .ﬁxéracted W th
di chl or oMfet hoR=Am RYCQOUNRONY ) SrPVHEIRNY € rop ~di o-

7 H-pyrazolo[4 3- rimidin-?—one

The titte compound from example 88 (266 mg, 0.69 mmol) was dissolved
in glacial acetic acid (10 ml) and the vessel charged with 5% Pd on carbon
(20 mg) and stirred under hydrogen (60 psi) for 14h. The catalyst was
15 removed by filtration (Arbocel*) and the residue concentrated in vacuo.
The residue was taken up in water (5 ml), basified to pH 8 (6% NaHCOs
solution) and extracted with methylene chloride {3 x 20 ml). Combined
organic extracts were washed with brine (20 ml), dried over MgSQO,,
reduced in vacuo and purified by column chromatography (first with 98:2
(-- 20 methylene chioride:methanol as eluant, then 30:70:1 ethyl
' acetate:pentane:0.88 ammonia). 5-[5-amino-2-(cyclobutyloxy)-3-pyridinyi]-
1-methyl-3-propyl-1,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one was
obtained (70 mg, 0.19 mmol} together with N-[6-(cyclobutyloxy)-5-(1-
methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-3-
25 pyridinyllacetamide (34 mg, 0.09 mmol).

5-[5-amino-2-(cyclobutyloxy)-3-pyridinyl}-1-methyl-3-propyl-1,6-dihydro-7 H-
pyrazolo[4,3-djpyrimidin-7-one:
m.p. 185-185.5°C.

30 1H NMR (300 MHz, CDClg): 8§ = 1.05 (t, 3H), 1.65-2.0 (m, 4H), 2.2-2.35
{m, 2H), 2.5-2.6 (m, 2H), 2.9 (t, 2H), 3.6 (s, 2H), 4.25 (s, 3H), 5.3-5.4 (m,



15 organics dried over MgSOH and reduced to a yellow solid (-17 g).
Purification by colum chromatography (elution with ethyl acebalgist8ese
the title cqgg(aw}ﬁ 513.3 g, 24.1 mmol) together with recovered _starti ng
material (2.8 4422 mmol). mp. 175-177C. 20 1H NMVR (300 MECTABSMPIASE 1
1.1 (t, 3H, 1.4 (t, 3H, 1.9-2.05 (m 2H), 2.45-2.55 (m 4H), 2. 85 (t,
2H), 3.0 (g, 2H), 3.6-3.65 (m 4H), 4.%\/@ 2H), 4.7 (t, 2H), 8.4 (s, 1
H, 9.0 (s, 1 H, 10.95 (br s, i H. L 8('I'SP) 540 (MHO ). Analysis: found
C, 46.79; H 5.01; N, 15.44. Calcd for C21 H27N6G31 : C, 25 46.85; H,
5.05; N, 15.61 % Exanple 96 5- i

2- But oxy_5-i odbl) 37.@8r(sdliHdy,19.2 31 b) 11113 {t-, 4Hjor phol i nyl eft]- 1.6-30

di hvdr o- 7Hpyr f -dl_ pyrjm.din-7-one The title conpound of preparation
49 (1.25 g, 2&@W§%%5§e®£§ed n 20 August 2003 WO 01/27112 -- 162
PCTIIBOO/0143M pld;@ )60'Rs d p ot IUR8r CiaHooNeO- .
hexamet hyl di sﬁ az ﬁg 8:2. 91,' 6 10.’9Hﬁ16$3??' Q}r;lmdéét.'ﬁg rgggﬁjor{ mxtare heat ed
to reflux forO6HRO AC, €0.85; dhB.38; Nf 2811d% o0l vent in vacuo, the residue was

partioned between water and nmethylene chloride, the pH adjusted to 7 (2N
HC ) and the aqueous 5 phase separated, and extracted w th nethyl ene

chl ori de. @mfwﬁycmﬁﬂ)@i‘f_ﬂ@tﬁy]MBgoir{@gf -Bi7LdinPatcR gL dried over

MySO4, and concenfrated to'a residue whic r trituration wth pentane,
af f orded t he pyfazolo[4Sdlpyrionidio-Byl)@-pyridinyljaselamiderd NVR (400 MHz, CDCl 3):

8 = 1.02 (t, , 6 3H), 1.5-1.6 (m 2H), 10 1.85-1.95 (m 2H),
2.5-2.6(§n 4&3%'3%%@8&9-2@0 2.97(q,(2l—|),H?3.6-3.65(m 4H),( 4.5?“,

S?D’ 4.75 (t, 1@ (3% MHz,léUbla)980=51§dj(t, 3HhD 1.650.97nd, UH)S 2.3 (§) aHfxanpl e
10 2.25-2.3 (m, 2H), 2.5-2.6 (m, 2H), 2.85 (t, 2H), 4.2 (s, 3H), 5.35-5.4 (m,
1H), 7.2 (s, 1H), 8.55 (s, 1H), 8.65 (s, 1H), 11.0 (br s, 1H).
LRMS (TSP) 397 (MHY).

15 Example 91
N-[6-(Propoxy)-5-{1-methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-
dipyrimidin-5-yi}-3-pyridinyl]-N. N-dimethylurea

Dimethylcarbamoyi chloride (0.03 ml, 0.32 mmo!) was added to a solution
of the title compound of example 74 (100 mg, 0.29 mmol), 4-

20  dimethylaminopyridine (2 mg), and triethylamine (0.08 ml, 0.58 mmol) in
methylene chloride (5ml). The resultant mixiure was stirred at room
temperature for 10 days, concentrated in vacuo and the residue purified by
column chromatography (elution with ethyl acetate} to afford the fitie
compound as a white solid {105 mg, 0.25 mmol).

25 m.p. 219-220°C.
1H NMR (300 MHz, CDCl3): & = 1.02 {t, 3H), 1.13 (t, 3H), 1.8-1.9 (m, 2H},
1.9-2.0 (m, 2H), 2.90 (t, 2H), 3.06 (s, 6H), 4.26 (s, 3H), 4.52 (t, 2H), 6.26
(brs, 1H), 8.48 (d, 1H), 8.58 (d, 1H), 11.2 (br s, 1H).
LRMS (TSP) 414 (MH™).

30  Analysis: Found C, 57.96; H, 6.58; N, 23.65. Caled for CopHa7N;O5 @ C,
58.10; H, 6.58; N, 23.71% |



15 4-{[5-(2- Et hoxy-5-i0do-3 pyridinyl)-3-ethyl-7-o0xo0-6, 7-di hvdr o- 2H
ayrazol o[ 4. 3-di pyri m di n-2-y] net hy~l benzonitrile The title Q@mwgooyas
prepared fr itle conpound of preparation 50 in ethangl  usi ng

met hod of e‘ggr?%?ﬂ%S 1 H NVR (400 MHz, CDCI3): 8 = 1.25 (t PC?#B“““’& %"(t
3H), 2.95 (q, 2H), 4.6 20 (g, 2H), 56(s 2H), 7.25 (d, 2H), 7.60 (d,

2H), 8.40 (d, 1 H), 8.95 (d, 1 H), 9(brs 1 H. _ LRV 527 (MH), 549
(MNal . 25 Exanpl e 98 5-(2-Proooxy- 5- |001

pyridinyl)-3-ethyl-2-(2-pyridinyl nmeth -2 6- di hydr o-

7f-pyrazol o[ 4. 3-dl pyrimdin-7--one The t|tIe conpound was prepared fromthe
product of preparation 51 using the nethod of exanple 95. 30

m p. 228. 9-233. 8C 1H NMR (400MHz, CDCI3): b = 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 1 Hrxam @Ogét 20 August 2003 WD.01/27112 PCTI I B00/ 01430 -- 163 -

1 H, 8.40 (s LRVS (ES
- positive i9des 3 ‘ HOIR4S- Cal cd for
C21H21 61 28 5 Exarrpl e 99 ter- Bul 3- 3-eth

| -5- 5-j0do-27 7-di h dro-2H razolo 4 3-

rimdin-2- IAcéhcaaahydhduamm Itm& mmof) veas atiUedCtorm@unmonaaf meem ed from
t he product of pre ar tion 52 usi t he net hod of exa

(400MHz, CDC¥PO .example §ﬂ)(18§! mg. 0:29 sypol)ing3 (1egnb) a“dl“'&‘-’i 1.96
(m 2H), 3. Ol%sﬁﬁangglutién Hirtdd af FBomAefhperiture 'hr 2ff: 68atlatett sédllim

(- carbonate (10 mi) and ethyl acetate (10 ml) were added, and the aqueous
10 phase separated and extracted with ethyl acetate (2 x 10 ml). Combined
organics were washed with water (20 ml) and brine (20 ml), dried 6vér
MgSO, and condensed to the titie compound as a white solid (101 mg,
0.26 mmol).
m.p. 252-3°C.
15 1H NMR (300 MHz, CDCl3): & = 1.02 (t, 3H), 1.13 (1, 3H), 1.80-2.0 (m, 4H),
2.23 (s, 3H), 2.90 (t, 2H)}, 4.26 (s, 3H), 4.52 (t, 2H), 7.13 ( br s, 1H), 8.61
(s, 1H), 8.71 (s, 1H), 11.15 (br s, 1H).
LRMS (TSP) 385 (MH").
Analysis: Found C, 59.08; H, 6.26; N, 21.45. Calcd for CigH24NsO5 . 0.1
(20 H.0: C, 59.09; H, 6.32; N, 21.76%

Example 93
5-[6-(Dimethylamino)-2-propoxy-3-pyridinyl]-1-methyl-3-propyi-1,6-dihydro-

25  7H-pyrazolo[4.3-dlpyrimidin-7-one

The title compound of example 74 (100 mg, 0.29 mmol) was added to
37% aqueous formaldehyde solution (0.13 mi, 1.74 mmol) and formic acid
(0.21 mi, 5.6 mmol), and the resultant mixture heated to 90°C for 24h.
After allowing to cool, the reaction mixture was diluted with water (20 mi),
30 neutralised with NaOH (2M) and extracted with ethyl acetate (2 x 20 mi).
The combined exiracts were washed with water (20 ml), dried over MgSO4



5.20 (t, 1 H, 8.41 (d, 1 H, 894 (s, 1 H, 10.75 (br s, 1 H 15 LRM5 (TSP .
-~ - positive ion) 598.1 (M\H4+) Anal. Found C, 47.54; H 5.02; 2blAaugdst B§b3Cal cd

© for C23H29OMN6l : C, 47.60; H, 5.04; N, 14.48. 20 Exanple 100 ridin |

B e A A

L E AL Pt v rand s e e 8 R e L AR A AP R4 AT 4 b m e smee o ranen 2 P e s e pa . ved

 -7-oxo-fi 7TVPAVEPZOH tent Bu | 4- 3-eth 1-5- 5-iodo-2- ro RETER0)/01430

© gyrazolor4, 3-djpvrimdin-2 _yl]-1-piperidinecarboxylate The title conpound
: was prepared fromthe product of preparation 53 using the nmethod of

i exanple. 95. 25 1H NMR (400MHz, CDCl3):~-860-1 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 (g, 2H), 4.38
(m 3H), 4.50 (t, 2H), 8.40 (s, 1 H, 8.98 (s, 1 H, 10.69 (s, 1 H LRVS

(TSP - positidhd osonddifirated MMis) .a S08sidué Mirhich Btas 3 uﬁﬁédpltﬂ/ 18d1uvid
01/27112 -- 164 - 20 August 2003 PCTI|IB00/ 01430 3-Et

- ( 2- (4- nor pholahfgmatagraphy felpting witk i :4 et racﬁtatﬂymnt?n?)etwngﬁ thestitle  gj n
| -1 6-dih drg

d by th t hod of
exanpl e 14 fronQIZﬁﬁ]OJrﬂF%gyzé"gwo%dr']@ @4%@5(12'6% F'B:g’arg m% 132 r1r§4co IOH NVR
(o o R ‘Sﬁm"'cés%g”% LY 03”) 3, 5 s b (. ar)

4 55 (t. 28), HHN B(SQQHMHa @@cﬁa’ag%a (8. 3;5)?3 13§?th),1118@@ 04m, ﬁH))
LRVE (ES -
Anal ygi s: f ou%g@(?(?fﬂié glapzs’%)lz_% %ﬁ((gsagé ‘ng @?ﬁbf@%éégiﬁ&% (SI c
1H), 8.29 (s, 1H).
LRMS (TSP)371 (MH").
Analysis: Found C, 61.46; H, 7.08; N, 22.62. Calcd for C1aH26NsO2 : C,
10 61.60; H, 7.08; N, 22.59%

Example 94
Propyl 5-{1-methyl-7-ox0-3-propy!-6.7-dihydro-1 H-pyrazotoj4,3-dlpyrimidin-

15 5-yl)-6-propoxy-3-pyridinylcarbamate

The title compound of preparation 36 (114 mg, 0.23 mmol} in propanol (15
ml}) was treated with potassium bis(trimethylsilylamide) (148 mg, 0.92
mmol) and the resultant mixture heated to 80°C for 4.5 h, allowed to cool
and concentrated in vacuo. The residue was partioned between water (20
20 ml) and ethyl acetate (20 ml), and the aqueous phase separated and
extracted with ethyl acetate (2 x 20 ml). The combined organics were
washed with water (20 ml), brine (20 ml) and dried (MgSQ4) before
concentrating to an off-white solid. Purification by column chromatography
(eluting with 3:10 ethyl acetate : pentane) gave the title compound as a
25  white solid (60 mg, 0.14 mmol).
m.p. 210-211°C.
1H NMR (300 MHz, CDCls): 8 = 1.00 (t, 3H), 1.03 (1, 3H), 1.13 (t, 3H),
1.65-2.0 (m, 6H), 2.90 (t, 2H), 4.16 (t, 2H), 4.26 (s, 3H), 4.52 (t, 2H), 6.5
(brs, 1H), 7.26 (d, 1H), 8.69 (d, 1H), 11.2 (br s, 1H).
30 LRMS (TSP) 429 (MH").
Analysis: Found C, 58.88; H,6.63; N, 19.61. Calcd for C21H2aNg0Oy4 : C,



61.39; H, 7.13; N, 16.52% Exanpl e 102 15 542-Buto -5- trineth Isil [ eth n
-3- ridin -3-eth | -1- 2- 4- 20 August 2003
nmor ohol i nvl tdﬂég 1. 6-di hydro- 7f f pyrazol o[ 4. 3-dl pyri mi din-7-one” The title
compound wa B]rzed by the method of exanple 14 fromthe lfq:'f’@”@bﬁﬂound
of exanple 96 in 69%yield (550 ng). 1 H NWR (400 MHz, CDCI3): S = 0.38 (s,
9H), 1.02 (t, 3H), 1.42 (t, 3H), 1.5- 20.1.6 (m 2H), 1.85-1.98 (m 2H)
2.46-2.56 (M 4H), 2.85 (t, 2H), 3.0 td6l>H), 3.55-3.65 (m 4H), 4.6 (t,
2H), 4.7 (t, 2H), 8.38 (s, 1 H), 885 (s, 1 H, 10.98 (s, 1 H. LRV5 (TSP)
524 (MH). 25 Exanple 103 4-f(5-f
2- Et ho) c5- f (5886eH)¥.59; 1N J®Ehyy! ) _3_pyridinvl|-3-ethyl - 7- oxo- 6, 7-
di hydr o- 2f -f - pyrazol oL, 3- Apyri mi di n-2-yl }met hyl ) benzonitrile The title
conpound was prepared by the nmethod of exanple 14 fromthe 30 product of
exanple 97. I H NWR (300 MHz, CDCI3): 5 = 0.27 (s, 9H), 1.30 (t, 3H), 1.54
(t, 3H. WD 01/27112 --165 - 20 August 2003 PCT/|BOO 01430 2.95 (q, 2H),
4.68 (q, 2H)_E§|_m g 2H) 730(d 2H), 7.65 (d, 2H) 8.38 (d, 1 H,

) 10

8.76 (d, 1
3- Ethy1-55-{;?i B=(2 ridin

| meth | -2 6d5(8rdi7pl=% %2@6%9-%?#% fdirierBrﬂe 7 one Pr epar ed f om the title
conpound of exanpr e nple 14. io 1 H NWMR (400VHz,
CDCI3): 8 = ﬁhe@ltles;orewoundmbprqnaraﬁeo 481(155’& gh 284) mmiolpwas(dissalveéd 3. 00
(a. 28, 4. 5(?1 ﬁ-&)ro&emol (508 ins,sethyr%etateo?e ‘nq} and I?oftasslum t—gﬂltox:dlél) (3.2

( g, 28.4 mmol) were added and the resultant mixture heated to reflux for

10 6h. Additional potassium t-butoxide (1.6 g, 14.2 mmol) was added and the
mixture heated for a further 2h, after which the solvent was removed in
vacuo. The residue was partioned between water (50 ml) and methylene
chioride (100 mi} and the organic phase separated. The aqueous phase
was extracted with dichloromethane (2 x 100 ml) and the combined

15 organics dried over MgSO,; and reduced to a yellow solid (~17 g).
Purification by column chromatography (efution with ethyl acetate) gave
the title compound (13.3 g, 24.1 mmol) together with recovered starting
material (2.31 g, 4.2 mmol).

m.p. 175-177°C.

20 1H NMR (300 MHz, CDCl3): 8 = 1.1 (t, 3H), 1.4 (t, 3H), 1.9-2.05 (m, 2H),
2.45-2.55 (m, 4H), 2. 85 (t, 2H), 3.0 (g, 2H), 3.6-3.65 (m, 4H), 4.5 (t, 2H),
4.7 (t, 2H), 8.4 (s, 1H), 9.0 (s, 1H), 10.95 (br s, 1H).
LRMS (TSP) 540 (MH*).
Analysis: found C, 46.79; H, 5.01; N, 15.44. Calcd for CoiHz7NgQ3l : C

25 46.85; H, 5.05; N, 15.61%

P

Exampie €5
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-[2-(4-morpholinyl}ethyll-1,6-
36 dihydro-7H-pyrazolo[4.3-dlpyrimidin-7-one

The title compound of preparation 49 (1.25 g, 2.3 mmol) in degassed n-



L T L SR ST Iy L L P S P N CEE O

7.60 (dd, 1 H 8.30 (s, 1 H, 855 (d, 1 H, 8775 (s, 1 H, 10.70 (s, 1 H
LRMS (TSP - positlve ion) 487.5 (M4 15 Exanple 105 tent-But )Q@Augustzogg
3-(3-ethyl -7 2-r)ropoxy-5 f (trlnethyIsHyI)ethynyII- -

pyri di nyl b- é"g%’g ro- 2H pyrazol ol * 4. 3-dl pyri m di n- 2-yl ) - 1- PCT/IB00/01430
azetidi necarboxvlate 20 Prepared fromthe title conpound of exanple 99 by
the nmethod of exanple 14. 1 H NWR (400 , MeOD): 8 = 0.25 (s, 9H), 1.05
(t, 3H, 1.31 (t, 3H), 1.44 (s, 9H, T1..8¥-1.96 (m 2H), 3.00 (g, 2H), 4.33
(t, 2H), 4.52 (t, 2H), 4.54- 4.80 (m 2H), 5.18-5.25 (m 1 H, 8.32 (d, 1
H, 874 (d, 1 H 25 LRMS (TSP - positive ion) 569 (M\NH4}), 452.0 (MH)
Anal . Found GutéfoB@A:2 hil) was3Peatdd with iaﬁtﬁslund Hexanfe2byldRMdidei (2.18 g61. 07;
H, 6.95; N, 15.26. 30 Exanmple 106 Pert Buty

4°(3- et hyl - 7- H8- mmol) pansbata? @E\CQ'?PHFM‘W QPFSﬁ%é?H?ﬂUMt% 01488010 -
166 - 20 Augg%}nc?»}&% ui’&;f &,EHP/:P%&SM laﬂé”ﬁ%%m egégrw&b’ewétépl 0

4. 3-dl pyrimdin- -y plperldlnecér ate romthe title
conpound of earxirpiethyieaeshiofice,nivehotd adjustedaaﬂ ENAHCH and tiRagqueonsz,

CDCI3): 8 = s, 9 1. 05 1.92
(m 2k, 5 acliaRe SRparatedy arky ‘opclen gt néupens), chforidp, ‘Gpmibined £5°(,
2H), 8.35 (s, orhahile e%m%'ét%sw %"Wasﬂ@d 7Rmh$bnﬂaeH)dﬁé%V50&JrSFﬁngsmSIénd/e i on)
580 (M), 479 ? Found C, cd
for C30H4204NSSicentrateiio aYesidueoshish aftar trvtur:attom\!mtumenmne afforded the

title compound (0.84 g, 1.5 mmol).

1H NMR (400 MHz, CDCl3): 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 (1, 2H), 8.45 (d, 1H), 9.05 (d, 1H), 10.95 (br s, 1H).

Example 97
15 4-{[5-(2-Ethoxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro-2 H-

pyrazolo[4 3-d]pyrimidin-2-ylimethyl}benzonitrile

The title compound was prepared from the title compound of preparation
50 in ethanol using the method of example 95.

1H NMR (400 MHz, CDCl3): 8 = 1.25 (§, 3H), 1.5 (t, 3H), 2.95 (q, 2H), 4.6
20 (g, 2H), 5.6 (s, 2H), 7.25 (d, 2H), 7.60 (d, 2H), 8.40 (d, 1H}), 8.95 (d, 1H),

10.8 (br s, 1H).

LBMS 527 (MH"Y), 549 (MNa").

25 Example 98
5-(2—Proooxv—5—iodo-3-_ ridinyl}-3-ethyl-2-(2-pyridinvimethyi)-2,6-dihydro-
7H-pyrazolof4,3-dlpyrimidin-7-one

The title compound was prepared from the product of preparation 51 using
the method of example 95.

30 m.p. 228.9-233.8°C
1H NMR (400MHz, CDCl3): § = 1.05 (¢, 3H), 1.25 (t, 3H), 1.90 (m, 2H),
3.00 (g, 2H), 4.50 (t, 2H), 5.65 (s, 2H), 7.05 (d, 1H), 7.20 (m, 1H), 7.60 (¢,



Exanpl e 107

3- Et hy- 1- 5- (5-et hynvl - 2- pr opoxv- 3- py(di nvl ) -1-f 2-(4- nor phol i rml,a)_.g{[,gwbdgl 6
15 di hydro‘g(#hwh%zol of 4.3-0 pyrimdin-7-one Prepared by the nethod o
exanpl e 15 title conpound of exanple 101. mp 13?CI§§@’°11?-? NVR
(300 MHz, CDC13): 8 = 1.15 (t, 3H), 14(t 3H) 1.95-2.05 (m 2H), 20
2.45-2.5 (m 4H), 2. 9 (t, 2H), 3.0 6% .1 (s, 1 H), 3.45-3.65 (m
4H), 4.55 (t, 2H), 4.7 (t, 2H), 84(’31 1"H) 8.9 (s, 1 H, 11 (br s, 1
H. LRMS (ES - negative ion) 435 (MH (ES - positive ion) 437 (M#H).

Anal ysis: found C, 62.75; H, 6.47; N, 18.79. Calcd for C23H28N604 0. 2H20:
C, 63.79; H, 1H)A8401s,.119), 356 i, ‘Eﬂhmsa(slﬂﬁ) 1070(3 1H)

5- (2- But oxy- 5- et ridin hyl . (4-nor pholinyl)ethyU 1, 6-
di hydr o- 7th ﬂ&&g@ééﬂéﬁ %%Jyrlﬁﬁl)one 30 The title conpound was
prepared by - 0 I f t ' deo npl e
Y02 i n 88% yrord | I‘B AR N, 1T it 1 G BRI Catp RS
167 - 1 H NWR, @m%z&:ms) 8 =1.0 (t, 3H), 1.4 (t, 3H), 1.5-1.6 (m
2H, 1.9 (tt, 2H), 2.5-2.55 (m 4H), 2.85 (t, 2H), 2.95-3.05 (m 2H),
3.6-3.65%4H, m), 4.6 (t, 2H), 4.7 (t, 2H), 8.0 (s, 1 H, 8.4 (s, 1 H,
8.85 (s, 1 H, 10.95 (br s, 1 H. 5 LRV (TSP) 451 (M+'). Exanple 109

4- ([ 5-(2- Et hoxy-5-et hynyl -3 pyridinyl)-3-ethyl-7-0x0-6,7-di hydro-2H io0
pyrazol o( 4, 3Exampié 88di n- 2-yl | net hy! ) benzonitri!e The title conpound was

prepared by thealRh 00k Olh PEBRioto 2 ooty S5 AR -720xd-B.7- diftviifa 5 H9) -
(. : pyrazolo[4,3-dlpyrimidin-2-yi]-1-azetidinecarboxylate
" 10 Thetitle compound was prepared from the product of preparation 52 using

the method of example 95.
1H NMR (400MHz, CDCI3): & = 1.05 {t, 3H), 1.30 (t, 3H), 1.43 (s, 9H),
1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.34 (i, 2H), 4.49 {t, 2H), 4.60 (br s, 2H),
5.20 (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 Cp3Hz504Ngl: C, 47.60;
H, 5.04; N, 14.48.

20 Example 100
tert-Butyl 4-[3-ethy!-5-(5-iodo-2-propoxy-3-pyridinyl)-7-0x0-6,7-dihydro-2H-
pyrazolo[4,3-dlpyrimidin-2-yl]-1-piperidinecarboxylate

AN

The title compound was prepared from the product of preparation 53 using
the method of example 95.

25 1TH NMR (400MHz, CDCls): 6 = 1.10 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92
(m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.08 (q, 2H), 4.38 (m, 3H), 4.50 (t,
2H), 8.40 (s, 1H), 8.98 (s, 1H), 10.69 (s, 1H)

LRMS (TSP — positive ion) 609.7 (MH"), 509.0 (MH" - BOC)

30
Example 101




. 1H NWR (300 M—lz, CbCl3): 6 =1.28 (t, 3H), 1.55 (t, 3H, 2.93 (q, 2H,
0 3.18 (s, 1 H), .68 (q, 2H), 5.61 (s, 2H), 7.31 (d, 2H), 7.630@dgusebdos 8. 40
- (d, 151 82(d 1 H, 10.83 (s, 1 H. Exanple 110

¢ 3-Ethyl - VROHIHA - 2- pr opoxy- 3- pyrl di nyl ) - 2-(2- pvri di nyl netAGIVIBOGIB3R 0
dih dro-?H— -razolo 4 3- rimdin-7-one The.title conpound was prepared from
- the product of exanple 104 by the net hod of exanple 15. mp. 189C 1H NWR

{ (400MHz, CDCI3): S =1.05 (t, 3H), 1.25164--3H), 1.95 (g, 2H), 3.05 25 (q,
2H), 3.20 (s, 1 H), 4.60 (t, 2H), 5.65 (s, 2H), 7.10 (d, 1 H, 7.20 (d, 1
H, 7.60 (dd, 1 H), 8.40 (s, 1H) 860(d 1 H, 880 (s, 1H), 1080(5
1 H LRVE ( TSREthyiPRg-t4. : 3 ﬁm@t és S N,
19.16. Cal cd . 0. j . 63, . 57,

August 2003 3-

3-eth -5 5-gth | : TR

Fazol o4 3-d %{ﬁfham *ﬁvé‘@ mqtﬁgqe?fj &#ﬁewiﬁ bi}iif a0 e o m@mdt 6 title
conmpound of egggmb@ 5 by the nethod of 5 exanple 15. 1 H NMR (400MHz,
CDCI3): S = 130(t 3H), 1.43 (s, 9H), 1.88-2.00(m 2H) ,

3.00 (q, 25I-I) H'GP-1U32(-§34 4.35 (app t, 2H), 4.52 (app t, 2H), 4.60-4.80
(o LRive (s 1%?&@@%% i nmgls €49 5 G o B esr 1M
2.05 {m, 2H), 2.45-2.5 (m, 4H), 2.85 {t, 2H), 3.0 (g, 2H), 3.55-3.65 (m, 4H),
4.55 (1, 2H), 4.7 (t, 2H), 8.35 (s, 1H), 8.8 (s, 1H), 11 (br s, 1H).
LRMS (ES — negative ion) 507 (M-H)". (ES - positive ion) 509 (MH*).
10  Analysis: found C, 61.18; H, 7.12; N, 16.53. Calcd for CzgH3NgO3Si : C,
61.39; H, 7.13; N, 16.52%

Example 102
15 5-{2-Butoxy-5-[(trimethylsily)ethynyi]-3-pyridinyl}-3-ethyl-1-[2-(4-
morpholinyl)ethyll-1,6-dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one

The title compound was prepared by the method of example 14 from the

title compound of example 96 in 69% yield (550 mg).

1H NMR (400 MHz, CDCl3): & = 0.38 (s, 9H), 1.02 (t, 3H), 1.42 (t, 3H), 1.5-
20 1.6 (m, 2H), 1.85-1.98 (m, 2H), 2.46-2.56 (m, 4H), 2.85 (t, 2H), 3.0 {q, 2H),

3.55-3.65 (m, 4H), 4.6 (t, 2H), 4.7 (i, 2H), 8.38 (s, 1H) 8.85 (s, 1H), 10.98

(s, TH).

LRMS (TSP) 524 (MH*).

25

Example 103
4-[{5-{2-Ethoxy-5-[(trimethylsilvl}ethynvl]-3-pyridinyl}-3-ethyl-7-oxo-6,7-
dihydro-2 H-pyrazolo[4,3- rimidin-2-ylimethvilbenzonitrile

The title compound was prepared by the method of example 14 from the
30 product of exampie 97.

1H NMR (300 MHz, CDClg): & = 0.27 (s, 9H), 1.30 (i, 3H), 1.54 (t, 3H),



tert Bul 4- 3-eth |I-5- 5-eth n 1-2- ro 0 -3- ridin |I-7-0x0-6 7-dih dro- 15 .

2H pyrazol o(4. 3-dl pyrim din-2 ylf-1-piperidinecarboxyl ate Pr epaugst bdoam t he

title corrp(waqglg@ugxanpl e 106 by the nethod of exanple 15. C1lH
NMR (400MHz, CDCI3): S = 1.03 (t, 3H), 1.40 (t, 3H), 1.45 (ﬁ’gﬁ)"g’g‘}“@z 20

(m 4H), 2.40 (m 2H), 290(m 2H), 305(q, 2H) 3.19 (s, 1 H, 4.38 (m
3H), 4.57 (t, 2H), 8.39 s, 1 H), 882‘@ , 10.70 (s, 1 H) LRVS (TSP -
positive ion) 507 (MH{), 524 (lvNH44) 25 anple 113 5- 5-Ace |-2- ro o -3-

ridin 1 -3-eth 1-1- 2- 4-no holin | eth -1 6- dih dro-7H razolo 4 3-

rimdin-7-one Prepared by the nethod of exanple 16 fromthezt_i)roduct of
exanmpl e 107. 2.98 (51, 2Ho468@, 25, D18 NER2H) 08.30H4, 2CDJC7{§5 (ds2H); 868 (d,

1.4 (t, 3H), 5 -2.55 (m 4H), 2.7 (s, 3H, 2.85-2.95
(m 2H), 3.01%121’%'3%!)@’ %ﬁ?gfé%(%m 01/27112 --169 - 20 August 2003

PCTI LBOO 01430 4H), 4.65 (t, 2H), 4.75 (t, 2H), 8.85 (s, 1 H, 9.3 (s, 1
H, 10.9 (br s, 1 H. LRWS (ES - negative ion) 453 (MH)-. (ES - positive
ion) 455 (MH). Analysis: found C, 60.43; H, 6.66; N, 18.22. Calcd for
C23H30N6 0.15H20: C, 60.43; H 6 38% 5 Exanpl e 114 5- 5-Ace
I-2-butoq-13- ridinl -3-eth |-1- ZE%Q% %?nlethllG di h dro-7H

razolo 4 3- +Eihgl—&{2ﬂo@gg lﬂarrtatmylml@_elf_mﬂ -ppridipylp@ai@ed by the net hod
of exanpl e 16 fr.omt . [ 73% yield (0.32
mol ). | H NASDYRNGEN a8l HCI0 , - 5008 3 1.5-1.63
(m 2H), Prepared from the title compound of example 98 by the method of
example 14.
{ 10 1H NMR (400MHz, CDClg): 8 = 0.20 (s, 9H), 1.00 (t, 3H), 1.25 (t, 3H), 1.0
(m, 2H), 3.00 {(q, 2H), 4.50 (t, 2H), 5.60 (s, 2H), 7.00 (d, 1H), 7.20 (m, 1H),
7.60 {(dd, 1H) 8.30 (s, 1H), 8.55 (d, 1H), 8.75 (s, 1H), 10.70 (s, 1H)
LRMS (TSP — positive ion) 487.5 (MH")
15
Example 105
tert-Butyl 3-(3-ethyl-7-0x0-5-{2-propoxy-5-[(trimethyisilyl}ethynyi]-3-
pyridinyl}-6,7-dihydro-2 H-pyrazoloi4 3-dlpyrimidin-2-yl)-1-
azetidinecarboxylate
{, 20 Prepared from the titte compound of example 99 by the method of

example 14.
1H NMR (400MHz, MeOD): 6 = 0.25 (s, 9H), 1.05 (t, 3H), 1.31 (t, 3H), 1.44
(s, 9H), 1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.33 (t, 2H), 4.52 (t, 2H), 4.54-
4.80 (m, 2H), 5.18-5.25 (m, 1H), 8.32 (d, 1H), 8.74 (d, 1H)
25 LRMS (TSP — positive ion) 569 (MNH,"), 452.0 (MH*)
Anél. Found C, 60.82; H, 6.90; N, 15.15 Calcd for CogHas04NgSi: C, 61.07;
H, 6.95; N, 15.26. '

36 Example 106

tert-Butyl __4-(3-ethyl-7-ox0-5-{2-propoxy-5-[({trimethyisilyhethynvi]-3-




1.9-2.0 (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, 1 H, 923A(1 §ust 30dd)
10.88 (br s . LRVB (EI - positive ion) 469 (M . 44
5- (5-Acetyl % et%oxy 3-pyridinyl]-3-ethyl-7-0xo0-6.7-di hydro- ?@ﬁlpﬁ%@%&f 3-
rimdin-2- ! meth | benzonitrile Using the nmethod of exanple 16, the title
conpound was prepared from the title co%)und of exanple 109 in 65%yvyield
(110 mg) 1H NMR (300 MHz, CDCI3): S =1 1.55 (t, 3H), 2.65 (s,
3H), 25 2.95 (q, 2H), 4.75 (q, 2H) 5.6 (s, 2H) 7.3 (d, 2H), 7.65 (d,

2H) , 8.85(d, 1 H, 9.25 (d, 1 , 10.7 (br s, 1 H. LRVS (TSP) 443 (M),
465 (I\/Na*). i 74 d50-2H- razolo43- rimidin-2-yi)-1-
_(5-Acetyl - 2- o - 3- vr|l i nvl)-3-ethyl-2-(2-pyridinyl nethyl)-2, 6-di hydro

20 August 20 /IBOO/01430 -- 170 -

7H pyrazol o( 4P?e|SHrBWfrBhﬂ'tﬁe 7t|tlén%onﬁ:fcﬁmr of & dﬁ/ﬁRblbh‘?O@' by Qhéoﬁ%ﬁhﬁtﬂ chf
exanple 110 by the nethod of exanple 16. 1H N 400MHzZ, CDCI3): 8 = 1.10

(t, 3H), 1.30examplH4.1.95 (m 2H), 5 2.60 (s, 3H) 3.00 (g, '2H), 4.60

t, 2H, 5 70 0 8. 60
AT saﬁﬁsM%{?ﬁohézQéwf 892838, 96 105 i3, Tgd {3t 4
ti | cd
pos 'CZSH'ZZE% L O, 4MY2I2.46 QN 2L, 2300 e 28, 8.08°1q, "oy 438 (nfal OO
5- 5-Ace |-2- SH&; 4)55:{t AH)dBBS (s, 2H)383§e(§s aHano 7@(&t1~H) 2 6-dih dro-7H
LRMS (TSP — positive ion) 580 (MH*), 479 (MH" - BOC)
Anal. Found C, 61.86; H, 7.24; N, 14.30 Calcd for CsH4204NsSi.0.2H:0,

10 C,61.87; H,7.34; N, 14.43

Example 107
3-Ethyl-5-(5-ethynyl-2-propoxy-3-pyridinyl)-1-[2-(4-morpholinyl)ethyil-1.6-
15  dihydro-7 H-pyrazolo[4 3-dipyrimidin-7-one

Prepared by the method of example 15 from the title compound of

example 101.
m.p. 137-139°C.
1H NMR (300 MHz, CDCls): 8 = 1.15 {t, 3H), 1.4 {t, 3H), 1.95-2.05 (m, 2H),
20 2.45-2.5 (m, 4H), 2. 9 (t, 2H), 3.0 (g, 2H), 3.1 (s, 1H), 3.45-3.65 (m, 4H),
4.55 (t, 2H), 4.7 (t, 2H), 8.4 (s, TH), 8.9 (s, TH), 11 (br s, 1H).
LRMS (ES - negative ion) 435 (M-H)". (ES — positive ion) 437 (MH").
Analysis: found C, 62.75; H, 6.47; N, 18.79. Calcd for CosHagNgOs .
0.2H.0: C, 63.79; H, 6.47; N, 19.25%
25

Example 108 i
5-(2-Butoxy-5-ethynyl-3-pyridinyl)-3-ethyi-1-[2-(4-morpholinyl}ethyil-1.6-
dihydro-7 H-pyrazolo[4.3- rimidin-7-one

30 The title compound was prepared by the method of example 15 from the

title compound of example 102 in 88% yield (543 mg).



pyrazol o(4. 3-dl pyrimdin-7-one 15 The title conmpound of exanple 111 (1.44
g, 3.0 mol) in acetone (50 mM) and sulphuric acid (1IN, 3 nb) &%t bgRat ed
W th marcuw m?iylppate (268 ng, 9.0 nmmol) and heated to reflux Tor 6h. The
reaction mxture Was concentrated to -20 m in vacuo, pour E§TIRAPIENi ym
bi carbonate (sat. ag., 20m ) and extracted into nethylene chloride (6 x 20
m ). Conbined 20 organics were washed w.th brine (20 m ), dried over MgSOM4,
and concentrated to a brown oil whi ch"WaS taken up in 40%trifluoroacetic
acid in methylene chloride (50mM) and water (1 m) and stirred for 1h at
room tenperature. After evaporation in vacuo, the residue was purified by
col um chr onH NMRELG0 MHZICDCIY & & RO:(63H)Me i) BHE 126-1.6 (m, 2H), 1.9

chl ori de: met hanol : 0. 88 ammonia) to afford the title conpound as a white

hydr oscopi ¢ (ftodhh,(2-3-285 ¢, 4 2-8918 2H) 29%8 05 (NI, G4BGVPE (4hed) ;. 8 =
. -d. 2 . = 3.
2y, 4. 50 (128 2o 4p T2 B G 1. B 7T B 480 it eg s 10, (4

H, 8.90 (s,1H).H) LRMS (TSP - positive ion) 397 (MH) WO 01/27112 20 August
2003 PCT/[B 14 Example, 118 5- 5-Ace |-2- ro 0 -3- ridini -3-eth I|-2-
4- | eriéinhﬁn @ |)H‘$F&§nf- 5 pyrazol o(4, 3-dl pyrimdin-7-one The title
conpound was prepared by the nethod of exanple 117, using the title
conpound of exanple 112. 1H NMR (400MHz, CDCI3): 8 = 1.10 (t, 3H), 1.40 (t,
3H), 1.90-1.99 (m 4H), 2.30-2.40 (m 2H), 2.65 (s,,31-1), 2.80 (t, 2H),

3.08 (q, .2 3.32 (app 1o d, 2H), 4.35-4.40 (m 1 H), 4.62 (app t, 2H),
8.85s, 1 QM’& 1 H LRVS (TSP - positive ion) 425 (MH) Anal.
Foung- C, 51.Af5-(H-EthoRy-5-thyApl-3-Dyhainyl)-3-8thy- 228306 Ning i BIGM

: " 10 pyrazolo[4,3-d]pyrimidin-2-yllmethyl}benzonitrile

The title compound was prepared by the method of example 15 from
example 103 in 79% (147 mg).

1H NMR (300 MHz, CDCla): & = 1.28 (1, 3H), 1.55 (i, 3H), 2.93 (g, 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 -
3-Ethyl-5-{5-ethynyl-2-propoxy-3-pyridinyl)-2-{2-pyridinylmethyl)-2 6-
20 dihydro-7H-pyrazolo{4, 3-dipyrimidin-7-one

{ The title compound was prepared from the product of example 104 by the
method of example 15.
m.p. 189°C
1H NMR (400MHz, CDCla): & = 1.05 (t, 3H), 1.25 (t, 3H), 1.95 (q, 2H), 3.05

25 {q, 2H), 3.20 (s, 1H), 4.60 (t, 2H), 5.65 (s, 2H), 7.10 (d, 1H), 7.20 (d, 1H),
7.60 (dd, 1H), 8.40 (s, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 10.80 (s, 1H)
LRMS (TSP — positive ion) 415 (MH")
Anal. Found C, 65.05; H, 5.46; N, 19.186. Caled for CzaH2202N6.0.7H:0:
C, 64.68; H,5.52; N, 19.68
30



LA AL ALY P % T S s 4 e

- C, 51.43; H 5.69; N, 15.35 15 Exanple 119
. 5-(5-Acetyl -2-nropoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-azet ixdianyist 26h36-

di hvdro-7H pyrazol of 4, 3-dl pyri m di n- 7- one Sodi um cyanobor ohydri de (92 ngy,
1.47 mol ) WO XA to a stirring 20 solution of title conREFEBIHOLIHN
exanple 117 (500 nmg, 0.98 mml) and sodium acetate (161 ng, 1.96 mol) in
met hanol (10 m ) under nitrogen at roomtenperature. After 1 h the mxture

. was poured into NaHO®B (sat. aqg., 20 mt 168 and extracted with

di chl oronet hane (3 x 15 m ). The conbined organic |ayers were dried
(MySH) and concentrated in vacuo. 25 The crude product was purified by
flash col um ghy bogriaphy (95:5:0.5- 80:20:1 ethyl acetate: nethanol:
0.88 NH3 as el uent” to yield the title conpound as a white solid (140 ng,
0.33 mmol ). 1R thyeyi=2 ' geipli

(t, 3H, 2. 82-2H2_.

IXG6,7-8 30
. , 2H), 3.68 (t, 2H),
3.85 (dd, 2H): Qe o] -2l = P 79 (s, 1 H), 9.18
(s, 1 H, 10. @eﬁ@fedsm{ﬂ%e #fe ABHB6URP Ot SarBple? 1bE2by- thk? Tnethb®\SY ( TSP
- positive ion) 426 ( ) PCT/1BOO 01430 Exanple 120 5 o
RS o st A A L At YD
by T he- et hou T NRBatonsZ, EERSK (.5 £105, @' BB o Co PR o 283 8R!
175.9-177.0C i NvR 03, cgga 190s= a6t . BE2 3H,
1.97 (app. q, |1(2)8I-g-,2%2.50é'(4|2, 3 (,q’2. ,g@;gt(sé?_gi),]%ng(a glﬂ)%H ,43%. ggppt!—DZ
3.92 (dd, 2H) 2H), 840-4.80 (br s, 2H), 5.22 (t, 1H), 8.39 (s, 1H), 8.80 (s, 1H), 10.75 {(br

s, 1H) .

10 LRMS (TSP - positive ion) 496 (MNH,").

Example 112

fert-Butyl _4-[3-ethyl-5-(5-ethynyl-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihvdro-
15  2H-pyrazolo[4.3-dlpyrimidin-2-yii-1-piperidinecarboxylate

Prepared from the title compound of example 106 by the method of

example 15.

m.p. 221°C

1H NMR (400MHz, CDCly): 8 = 1.03 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92
20 (m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.05 (q, 2H), 3.19 (s, 1H), 4.38 (m,

3H), 4.57 (t, 2H), 8.39 (s, 1H), 8.82 (s, 1H), 10.70 (s, 1H)

LRMS (TSP — positive ion) 507 (MH"), 524 (MNH,")

25 Examgle 113
5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl- 1 -[2-(4-morpholinyl)ethyl}-1.6-
dihydro-7 H-pyrazolof4,3-dpyrimidin-7-one

Prepared by the method of example 16 from the product of example 107.
m.p. 140-143°C.

30 1H NMR (300 MHz, CDCl3): & = 1.15 (1, 3H), 1.4 (t, 3H), 1.95-2.05 (m, 2H),
2.5-2.55 (m, 4H), 2.7 (s, 3H), 2.85-2.95 (m, 2H), 3.0 (g, 2H), 3.6-3.65 (m,



(dd, 2H), 5.09-5.19 (m 1 H, 8.8 (d, 1 H, 9.23 (d, 1 H, 10.65 (br s, 1
H LRV5S (TSP - positive ion) 411.6 (M+) Anal. Found C, 59. 70;aAublist6ocko; N,
%3181 Cal cqvd Qi el H2603N6. 0. 7H20: C, 15 59.62; H, 6.53; NPC%‘/%BQ%)?M:BU anpl e
2-(1- Acetyl - 3-azetidinyl)-5-(5-acetyl -2-propoxy-3-pyridinyl)-3-ethyl-2.6 20
di hvdr o- 7H pyrazol o[ 4, 3-d#pvri m di n<7- ﬁ@ The title conmpound of exanple 117
(100 ng, 0.25 nmmol) was dissolved in hyl ene chloride (15 m). Pyridine
(20 ?1, 0.25 mmot) and acetic anhydride (24 ?I, 0.25 mmol) were added and
the mxture stirred at room tenperature for lh,- poured into water (20

m), the org&h‘l)(ﬂ%élsél-ﬂﬂgédaraﬂb(ﬁ 861(5, i), a@ugsodbl)pt9dbest flkted into

10 i, debe B At loblL Aot e | 4 2 Bsharian S TMED by col urm

chr omat ogr apApalyef fflink TEt80kane chlaw: e 2ohATEPEAL NG N ) o

afford the titl'e conpound'as a white solid (48 ng, 0.11 mmD

229. 3- 230. 1 @15HONKR 604RNHA.680), 38:38%= 1.1 (t, 3H), 1.38 (t, 3H),
1.90-2.08 (m 5H), WO 01/27112 --173 - 20 August 2003 PCTI| SOO 01430 2. 62
(s, 3H), 3.02 (q, 2H), 4:46 (d, 2H), 4.56 (dd, 1 H), 4.60 (dd, 2H), 5.00-
5,100 (m 1 H), 5.26-5.40 (m 1 H), 8.82 (s, 1 H, 9.22 (s, 1 H, 10.70 (br
s, I H LRMS (TSP - i)05|t|ve ion) 439 (MH), 456 (IMNH4+) Anal. Found C,

56. 56; H, 5. 46 Cal cd for C22H26(4N6. 0. 45CH2C12: 5 C, 56.56; H,
5.69; N, 17. 35-A
2-(1l-acetyl -2 =S—et hyl - 26

io dith dro- (?rHvdrcazm;wrdzcaoW:B_@pvrlmﬁmmean‘aﬁe tltle conpound was prepared

by the rretho_ij of exanple 121 fromthe
he titte compound was prepared by the method of example 16 from the

title compound of example 108 in 73% yield (0.32 mmol).

1H NMR (400 MHz, CDCl,): & = 1.02 (t, 3H), 1.42 {t, 3H), 1.5-1.63 (m, 2H),

1.9-2.0 {m, 2H), 2.45-2.58 (m, 4H), 2.65 (s, 3H), 2.87 (t, 2H), 3.0 (g, 2H),

3.55-3.68 (m, 4H), 4.62-4.75 (m, 4H), 8.85 (s, 1H), 9.3 (s, 1H), 10.88 (br s,
15 1H).

LRMS (El — positive ion) 469 (MH").

Example 115
(' .20 4-{[5-(5-Acetyl-2-ethoxy-3-pyridinyl}-3-ethyl-7-ox0-6, 7-dihydro-2 H-

pyrazolo[4,3-dlpyrimidin-2-ylimethyllbenzonitrile
Using the method of example 16, the titte compound was prepared from
the titte compound of example 109 in 65% yield (110 mg)
TH NMR (300 MHz, CDCl3): & = 1.25 {t, 3H), 1.55 (t, 3H), 2.65 (s, 3H),

25  2.95 (q, 2H), 4.75 (q, 2H), 5.6 (s, 2H), 7.3 (d, 2H), 7.65 (d, 2H), 8.85 (d,
1H), 9.25 (d, 1H), 10.7 {(br s, 1H).
LRMS (TSP) 443 (MH"), 465 (MNa").

30 Example 116
5-(5-Acetyl-2-propoxy-3-pyridiny)-3-ethyl-2-(2-pyridinylmethyl)-2,6-diydro-




TR A AT, g 6 T T BB AT AT L S ST LT T Ak 8 v AR T e e e s L S e Sa e et m

title conpound of exanple 118. mp. 213-214C 1H NWR (400MHz, CDC13): 8 =
1.19 (t, 3H), 1.40 (t, 3H), 1.90-2.02 (m is 4H, 2.17 (s, Qbi)AugL%tZ(ﬁ}sZ 38
(m 1 H, 250260(m 1 H, 2.65 (s, 3H), 2.70- 2.80 (m 1 H, 8 (q,

2H), 3.21-3WMAHIY 1) 4.01-4.10 (m 1 H), 4.45-4.52 (m F 0040166’“
2H), 4.78-4.85 (m lH), 8.84 (s, 1 H, 9.22 (s, 1 H, 10.64 (s, 1 H LRV
(TSP --- positive ion) 467 (WH}, 484 ( 1, 489 (MNa'l) 20 Anal. Found C,

59.67; H 6.37; N, 17.15 Calcd for C24r3b®NG. 0. 4H20. O. 15CH2C12, C,
59.62; H, 6.44; N, 17.27 Exanple 123 25 5- 5-Ace |1-2- ro 0 -3- ridin | -2-
1-sec-bu | -3-azetidin | -3-eth |-2 6- dih dro-7H razolo 4 3- rimdin-7-one
The title cow@a@@ﬁ;{m%;mimu-ﬁ.bﬁenet hod of exanple 51 using the
title conpound of exa ut-2-one. mp. 176.5-177. 7CS%%H MR
(400MHz, CDCl Hrepared @095 the, titlconpaing «of gmmp@ ddo by the) method 0 g

(m 1H), 132&5"5%@)&6146155(m 1.H, 1.89-1.98 (m 2H), 2.36 WO
01/ 27112 --17% Jgust 2003 PCT/1B00/ 01430 2.41 (m 1 H), 2.61 (s,

3H), 2.99 (q, 1HINMR. @mﬁﬁ CDCIHHD. = 3.80 ((tSHﬁl"D 30 (4. 8M),(1.952¢rh, 2H),

s poss 1) 2Byt aHk 500K 2460 thad. 6.7, @, A (b aiT7.48 @
cal cd for C2ABERN Q; 117880 fu, HiF .85 (11800155 (H; #dizoNls, 144 32

Exanpl e 124

5-(5- Acetyl - mesqx‘ﬁFS—mitwenah)M&at(hMﬂ*)Z (1-isoeropyl-3-azetidinyl)-2.6

I 0 di hydro-7H pyrazol of 4, 3-al pyrinm di n-7-one _The t|tIe onpou S
prepared by tlé'l t Horuns) eQan'pﬁ%ziii’l u|§1 ngp-PRe N, 718, Ba;c%a for

023H2403N5.0.5H20.0.5DCM. C, 58.32, H, 5.42; N, 17.37.
10

Example 117
5-(5-Acetyl-2-propoxy-3-pyridinyl}-2-(3-azetidinyl)-3-ethyl-2,6-dihydro-7 H-
pyrazolo[4,3-dlpyrimidin-7-one .

15 The title compound of example 111 (1.44 g, 3.0 mmol) in acetone (50 mi)

and sulphuric acid (1N, 3 ml) was treated with mercuric sulphate (268 mg,
9.0 mmol) and heated to reflux for 6h. The reaction mixture was
concentrated to ~20 ml in vacuo, poured into sodium bicarbonate (sat. aq.,
20ml) and extracted into methylene‘ chloride (6 x 20 mil). Combined
20 organics were washed with brine (20 ml), dried over MgSO, and
concentrated fo a brown oil which was taken up in 40% trifluoroacetic acid
in methylene chloride (50ml) and water (1 ml) and stirred for 1h at room
temperature. After evaporation in vacuo, the residue was purified by
column chromategraphy (eluting with 95:5:1 methylene
25 chloride:methanol:0.88 ammonia) to afford the title compound as a white
hydroscopic foam ( 1.65 g).
m.p. 128.5-130.0°C
1H NMR (400MHz, MeOD): 8 = 1.00 (t, 3H), 1.30 (t, 3H), 1.79-1.90 (m,
2H), 2.60 (s, 3H), 3.00-3.10 (q, 2H), 4.50 (t, 2H), 4.60-4.70 (m, 4H), 5.65-
30 5.78 (m, 1H), 8.65 (s, 1H), 8.90 (s, 1H)
LRMS (TSP - positive ion) 397 (MH")



title conpound of exanple 117 and acetone. mp. 162.8-163.6C 1 H NW\R
(400MHz, MeOD): 8 = 1.00 (app. d, 9H), 1.30 (t, 3H), 1.84 (appAugdd26b3 2H),
2 60 (s, 3?{) %3?;2 2.72 (m 1H), 3.00-3.10 (q, 2H), 3.75 (t ﬁ?}% § 90 (t,
4.50 5.25 (t, 1 H), 8.70 (s, 1 H), 8.90 (s, BR8P rsp -
p05|t|ve ion) 439 (MH}) Anal. Found C, 61.92; H, 6.84; N, 18 70 Cal cd for
C23H30MBN6. 0.1 CH2Cl 2: C, 62.07; H, 6 ﬁ; N, 18.80 20 Exanple 125
5- (5- Acet yl - 2- propoxy- 3- pyri di nyI) 3- eg | - 2- (1- net hyl - 4- pi peri di nyl)-2. 6-
di hydr o- 7H- pvrazol of 4. 3-dl pvrim din-7-one 25 The title conpound was
prepared by the nethod of exanple 51 using the title conpound of exanple
118. mp. 219.0-220.0C 1H NVR (400MHz, CDCI3): 8 = 1.05 (t, 3H), 1.38 (t,
3H), 2.85-2.95 (m 4H), 2.05-2.15 (m 2H), 2.30 (s, 3H), 2.50 (g, 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. 2Bx4mplelitd), 10.55 (s, 1 H) 20 August 2003 WO 01/27112 -- 175
- PCT/ISOO/01430 LRMS (TSP - - p05|t|ve |on) 439 (M Anal JFound_C, 61 68;
H 6.72; N, Sfb-AcetvkPrpropoxy-3-pyridimil-grethvi-2>(4 idinyl)rg:Grdibydrgs 7k
6.84; N, 18
5-(5- Acetyl azbl infillin-7 23 e et hyl - 2- (1- et hyl - 4- pi peridi nyl) -2, 6-
di hvdr o- 7H phheatitié cﬂom;ﬂaﬁcpwasrpréparéd by the Tinethod bf ezampdeirtd 7ywaising epar ed
by the nethod of exa d‘Sl usi ng t he
oun ofexamgle

the title com 112.
1H NMR (400MHz, CDCh): 6 = 1.10 (t, 3H), 1.40 (t, 3H), 1.90-1.99 (m,
( 4H), 2.30-2.40 (m, 2H), 2.65 (s, 3H), 2.80 (t, 2H), 3.08 (g, 2H), 3.32 (app
10 d,2H), 4.35-4.40 (m, 1H), 4.62 {(app t, 2H), 8.85 (s, 1H), 9.25 (s, 1H)
LRMS (TSP — positive ion) 425 (MH")
Anal. Found C, 51.36; H, 5.9i; N, 15.18 Caicd for CooHzs03Ns.1.45DCM,
C,51.43; H, 5.69; N, 15.35

15

Example 118
5-(5-Acetyl-2-propoxy-3-pyridinyi)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one

Sodium cyanoborohydride (92 mg, 1.47 mmol) was added to a stirring
20 solution of title compound from example 117 (500 mg, 0.98 mmol) and
sodium acetate (161 mg, 1.96 mmol) in methanol (10 ml) under nitrogen at
room temperature. After 1h the mixture was poured into NaHCO; (sat.
ag., 20 ml), and extracted with dichloromethane (3 x 15 mi). The
combined organic layers were dried (MgSQO4) and concentrated in vacuo.
25 The crude product was purified by flash column chromatography (95:5:0.5-
80:20:1 ethyl acetate:methanol:0.88 NH; as eluent) to yield the titie
compound as a white solid (140 mg, 0.33 mmol).
1H NMR (400MHz, CDClg): 8 = 0.97 (1, 3H), 1.03 (t, 3H), 1.30 (t, 3H), 2.82-
2.97 (m, 2H), 2.58-2.65 (m, 5H)}, 2.98 (q, 2H), 3.68 (t, 2H), 3.85 (dd, 2H),
30 4.58 (dd, 2H), 5.05-5.17 {m, 1H), 8.79 (s, 1H), 9.18 (s, 1H), 10.62 (br s,
1H). '



T L e e S O e T

10 title conmpound of exanple 118 and acet al dehyde. 1H NVR (400MHz, CDCl 3):
i =1.05-1.15 (m 6H), 1.39 (t, 3H), 1.90-2.00 (m 5H), 2.0%02uckRttds 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, 4.20-4.300H7112H), 4.60-4.65 (m 2H), 8.84 (s, 1 H, 9FPZINBEYOIHIH),
10.58 (s, 1 H 15 LRMS (TSP - positive ion) 453 (MH) Anal. Found C, 62.13;
H 7.05; N, 17.65 Calcd for C24H3203N6.0.2H20. 0.1 CH2ClI2.0.1 CH3CH, C,
62.13; H, 7.11; N, 17.96 20 Exanple 1271725-5- -3-pyre m-2- c ¢

opr oPYl met hyl ~t hyl -2, 6- cety 2-bu#oxy, , d ihyd ro-7 H pyrazolor4, 3-

dl pyri midin-7-one The title conpound from preparation 56 (240 ng, O0.60

nmol ) and ce
(12 m), and

smggistﬁ? nlt%é;t“;e%i%ﬁ qg (M mrol ) were dissolved in n-butanol

ure was re I'uxed for 5h under nitrogen. The

n- but anol was renoved in vacua, and .the residue partitioned between
di chl oronethane (30 ml) and water (30 m). The organic |ayer was

separ at ed,

and the aqueous extracted with dichloronethane (2 x 30 m). The

combi ned or gepampleVepg dried (MySO4) and concentrated in vacuo. The crude

30 product was purifi ed by flash col um chr onmat ogr aph
.chl ori de: snetifordicend-2=propoxy-3-pyrdinyi-g i~
WO 01/27112 - ; '
yield the tit

3H), 5 1.

(99 1 net hyI ene

thane/ d| | sopropyl et her to
18 ng, 0.12 nmol). mp.

aaYoa_‘

40 (t, 1.52 (m 2H), 1.90 (m 2H), 2.62 (s,

184-185C | H m@tlfléwﬂrﬁourﬁﬁEBbrﬁgaed%yﬂhé thetAbll of @xafhplel 512Ading @8 (t,

3H), 3.03

10

I5

20

25

30

( cfltlezq:q;mg?qqu of gxampje 1
H, 10.58 (br

764 (t, 2H), 8.81 (s, 1 H, 9.11 (s, 1
mop. 175.9-177.0°C
1H NMR (400MHz, CDCls): & = 1.11 (t, 3H), 1.36 (t, 3H), 1.97 (app. g, 2H),

(o

2,50 (s, 3H), 2.65 (s, 3H), 3.02 (q, 2H), 3.79 (t, 2H), 3.92 (dd, 2H), 4.64

(dd, 2H), 5.09-5.19 (m, 1H), 8.85 (d, 1H), 9.23 (d, 1H), 10.65 (br s, 1H)
LRMS (TSP — positive ion) 411.6 (MH")

Anal. Found C, 59.70; H, 6.46; N, 19.81 Calcd for Cp1H2603N.0.7H20: C,
59.62; H, 6.53; N, 19.86.

Example 121
2-(1-Acetyl-3-azetidinyl)-5-(5-acetyl-2-propoxy-3-pytidinyl)-3-ethyi-2,6-
dihydro-7 H-pyrazolo[4,3-dipyrimidin-7-one

The title compound of example 117 (100 mg, 0.25 mmol) was dissolved in
methylene chloride (15 mil). Pyridine (20 7, 0.25 mmol) and acetic
anhydride (24 21, 0.25 mmol) were added and the mixture stirred at room

temperature for 1h,- poured into water (20 ml), the organic phase
separated and the aqueous phase extracted into methylene chloride (2 x
20 ml). Combined organics were washed with HCI (1N, 10 ml), dried over
MgSO., condensed in vacuo, and purified by column chromatography
(90:10:1 methylene chloride:methanol:ammonia as eluent) to afford the
title compound as a white solid (48 mg, 0.11 mmol).

m.p. 229.3-230.1°C

1H NMR (400MHz, CDCl3): 6 = 1.1 (t, 3H), 1.38 (t, 3H), 1.90-2.08 {m, SH),



1 H. LRVMS (TSP - positive) 410 (Md Anal. Found C, 64.28; H 6.66; N,
17.03. Calcd for C22H27G8N5: C, 64.53; 10 H, 6.65; N, 17.1020kExgiebeosl 28
2- 5- 5-Acqybogn@ho -3- ridinl -2- ccloro 1 neth | -3- ec}JhIﬂng@l“@.S

di hvdr o- 7H pyr azol o[ 4, 3-dl pyri m di n-7-one The title conpound from -
preparation 56 (250 ng, 0.63 nmol) and cesium carbonate (612ng, 1.88mmvl)
were dissolved in ethanol (15 m) in thf73 presence of powdered nol ecul ar
sieves, and the m xture was refluxed fo 16h under nitrogen. Further
cesium carbonate (103 ng, 0.32 mmol) and 20 powdered nol ecul ar sieves were
t hen added, and the mi xture transferred into a bonb and heated for 6h at

100C. The ni 262 (s, kY, 8102n(qiaH)t 4416 (d, 2)ed B (dek dHt 4.6061d2H), Bi00rered to

sart i1 oned BethiantHi RS B AL FBE G 0 dpa BE I, dBTH BTSN oo
| ayer SeparaLﬁMSSfSP”-dpriﬁvé%tﬁ%BQ (MY, 48BYMNHIEY further with
di chl or onet hane ( m ) he comnbi ned organi c_| ayers were dried

(MySO) , and AnahdeoundiCe86i56; Hif:82; NiThad 46:Galed [prd@zsttetlelNs-B 4o CHEd: by
flash col um ¢ h 1 methyl ene chloride: nethanol; then 1:1
et hyl acefatg‘ g@%@ﬁ@gﬁrﬁg %‘r 62%%5 to yield the title conpound as a cream

solid (45 ng, 0.12 mmol). 30 mp. 200-201 C 1H NMR (400MHz, CDCI3): 8 =
0.45 (d, 2H), 0.60 (m 2H), 1.39 (m 1H), 20 August 2003 WD 01/27112
PCTIIBOO/01430 -~ 177 - 1.42 (t, 3H), .1.52 (t, 3H), 2.61 (s,'31-1), 3.03

(g, 2H) %ﬁ/ﬂf@’%% 4.71 (g, 2H), 8.81 (s, 1 H, 9.22 (s, 1 H, 10.59
(br S, p05|t|ve) 382 (M) Anal Found C, 59 89; H, 5.80;
, 15 01 C&Eqd-d@i\ﬂ@ w2510 0, (B4Z G2 O =19 £ P

10 dihydro-7H-pyrazolo{4,3-d]pyrimidin-7-one

The title compound was prepared by the method of example 121 from the

titte compound of example 118.
m.p. 213-214°C
1H NMR (400MHz, CDClg): § = 1.19 (t, 3H), 1.40 (t, 3H), 1.90-2.02 (m,
15 4H), 2.17 (s, 3H), 2.25-2.38 (m, 1H), 2.50-2.60 (m, 1H), 2.65 (s, 3H), 2.70-

2.80 (m, 1H), 3.08 (q, 2H), 3.21-3.30 (m, 1H), 4.01-4.10 (m, 1H), 4.45-4.52
(m, 1H), 4.60 ({t, 2H), 4.78-4.85 {(m, 1H), 8.84 (s, 1H), 9.22 (s, 1H), 10.64
(s, 1H)
LRMS (TSP - positive ion) 467 (MH"), 484 (MNH,"), 489 (MNa")

( 20 Anal. Found C, 59.67; H, 6.37; N, 17.15 Caled for Cz4H3304N;.0.4Hz0.
0.15CH.Cl, C, 59.62; H, 6.44; N, 17.27

Example 123
25  5-(5-Acetyl-2-propoxy-3-pyridinyl)-2-(1-sec-butyl-3-azetidinyl)-3-ethyl-2.6-

dihydro-7 H-pyrazolo[4.3-d]pyrimidin-7-one

The title compound was prepared by the method of example 51 using the
title compound of example 117 and but-2-one.

m.p. 176.5-177.7°C
30 1H NMR (400MHz, CDCl3): § = 0.85 (t, 3H), 0.93 (d, 3H), 1.06 (t, 3H),
1.11-1.18 {m, 1H), 1.32 (t, 3H), 1.46-1.55 (m, 1H), 1.89-1.98 (m, 2H), 2.36-




; Exarrpl e 129 ten-Butyl 445- (5-acetyl-2-butoxy-3-pyridi yll-3-et

~ yl-7-0x0-6, 7-di hvdro-2H i 0o pyrazol o[ 4, 3-dl pyrimdin-2 20 August 2003
oyl -1 pi per iglh ageagPoxyl ate The title conpound from prepar atl (1%061%3‘70 g,
7.00 nmmol ) and cesium carbonate (6.84 g, 21.0 nmmol) were di sso c{
n-butanol (60 m) in the presence of powdered nol ecul ar sieves and
refluxed under nitrogen for 2h. After_rgjgpval of the solvent in vacuo, the
m xture was partitioned 15 between ethyl acetate (100 m ) and water (50

m ). The organic Iayer was separ at ed and the aqueous Iayer was extracted
wi th ethyl acetate( X organic layers were

(MgSH™4) , concért! rﬂ'f‘ea"ﬁ)nz\ﬁéc(ﬁa 3H)a|?099 E‘é- %th%sgr%aﬁcﬂ“ p%'?')'fer §§r(by2'fl) ash

| h
a1 on of al Pl Gr2e. (2865, 19k YHEERT T IHE SAOT [HIC0%0 Bk
(1.55 g, 2. 88LﬂM$XTSﬁ'|-pposhﬂ'4em@53 (tMlHNR (400M—|z CDCI3): 8 = 1.00 (t,

1 L i T el ol
E)E)éit:_?/é) C?'%ﬁéﬁ @’629?3@'2}{’\”_?94 @o&?%ﬁ FouﬁldrCS 62.205; H, 7.(17; N,

15.53. Cal cd for C28H3805N6: C, 62.44; H, 7.11; N, 15.60. 30 Exanple 130
WO 01/27112 -- 178 - 20 August 2003 PCT/1B00/01430 5- 5-Ace |-2-buto -3-
ridinl -3-eth [-2- 4- i eridint -2 6-dih dro-7H

pyr azol of 4, 3- ga@yhig1diyn- 7- one Tr|fI uoroacetic acid (7 nl, 40%ol) was

added to a solution of the title n‘I:)ound of exanple 129 I n dr?/ Met hyl ene
chloride (10 Acgtyl ndln 3-ethyl-2-(1-isopropyi-3-azetidin -

10 dihydro-7 H-pyrazolof4.3-dipyrimidin-7-one

The titte compound was prepared by the method of example 51 usir’xg- the
title compound of example 117 and acetone. '
m.p. 162.8-163.6°C
1H NMR (400MHz, MeOD): 3 = 1.00 (app. d, 9H), 1.30 (t, 3H), 1.84 (app.
15 q, 2H), 2.60 (s, 3H), 2.62-2.72 (m, 1H), 3.00-3.10 (q, 2H), 3.75 {t, 2H),
3.90 (t, 2H), 4.50 (t, 2H), 5.25 (t, 1H), 8.70 (s, 1H), 8.90 (s, 1H)
LRMS (TSP — positive ion) 439 (MH")
Anal. Found C, 61.92; H, 6.84; N, 18.70 Calcd for C2aH300aNe.0.1CH2Cl::
C, 62.07; H, 6.81; N, 18.80
20

Example 125
5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-2-( t-methyl-4-piperidiny})-2.6-
dihydro-7 H-pyrazolof4 3-dipyrimidin-7-one

25  The title compound was prepared by the method of example 51 using the

titte compound of example 118.

m.p. 219.0-220.0°C

1H NMR (400MHz, CDCls): 6 = 1.05 (t, 3H), 1.38 (t, 3H), 2.85-2.95 (m,

4H), 2.05-2.15 (m, 2H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H), 3.00-3.05
30  (m, 4H), 4.15-4.25 (m, 1H), 4.59 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.55

(s, 1H)



S mxture was stirred at roomtenperature under nitrogen for 45 mns. The
m xture was concentrated in vacuo and the residue partiti onedobagwesins
NaHCC3 (Satwoaoqu’m 0O m) and Met hylene chloride (100 m). The organic

| ayer was separated (enulsion) and washed with water (50 ni)PCHRYRI40

| ayer was renoved, and the aqueous extracted with Methylene chloride (2 to
x 50 m). The conbi ned organi cs were dr (MgS™), and concentrated in
vacuo. The crude product was purified b coI um chromat ography (95:5:0.5
nmet hyl ene chl oride: methanol : 0. 88 NH3 as eluent) to yield the title
conpound (containing trace inpurity; carried through crude to next step).
1H NWVR (400MHBMS?IIXZSB') pBsitive i&d 439 (MHJ), 1.39 (t, 3H), 1.50 (m 2H), 15

G ooty 5 anety Pl G b i K B2 ) st by o Laaeinblipfid 18 03

1 H LRV ( id4l &) 84( Mg g0 Exanple 131 5- 5-Ace |-2-buto -3-
ridin |l -2- -ac%:mofﬁ-g1 m:rrl-lg?n‘tf 23-eth 1-2 6- dih dro-7H razolo 4 3-

rimdin-7-one The title conpound was prepared followi ng the nethod of
exanple 121 fromthe title conpound of exanple 130. 25 m p. 156-157C 1H NWR
(400MHz, E:DCIS) S=0.98 (t, 3H, 1.40 (t, 3H), 1.50 (m 2H), 1.89 (m
2H) , 198("Ex%#ﬁple%231(3 3H, 2.29 (m 1 H, 2.52 (m 1 H, 2.61 (s,

3H), 2.73 (t, , 06(q, 2H) 3.23 (m 1 H, 402(m i H, 4.46 (m 1
H, 4.62 (t S5 1-2g 3 idinyBeB-ethyi- thyl-4 idinyi

[ 2.6-10. 57 (br
Anal . Found .C, 60.21; H 6.58;
27112 --179 - .O0. ZCHZCI 2: C

60. 18 H 6. G'he tN.e d&nﬁéun@@vawgmréd)ﬁ té’ﬁTéthBﬂﬂf%&ﬁbl@@ﬂuhmgltﬁé

10 title compound of example 118 and acetaldehyde.
1H NMR (400MHz, CDCh): & = 1.05-1.15 (m, 6H), 1.39 (t, 3H), 1.90-2.00
(m, 5H), 2.07-2.22 (m, 1H), 2.42-2.58 (m, 4H), 2.62 (s, 3H), 3.00-3.10 {m,
3H), 3.10-3.20 (m, 1H), 4.20-4.32 (m, 1H), 4.60-4.65 (m, 2H), 8.84 (s, 1H),
9.22 (s, 1H), 10.58 (s, 1H)

15 LRMS (TSP — positive ion) 453 (MH")
Anal. Found C, 62.13; H, 7.05; N, 17.65 Calcd for Cs4H3:03Ng.0.2H50. 0.1
CH:Cl..0.1CH3OH, C, 62.13; H, 7.11; N, 17.96 '

( 20 Example 127
2-[5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-(cyclopropyimethyl)-3-ethyl-2,6-

dihydro-7 H-pyrazolo[4.3- rimidin-7-cne

The titte compound from preparation 56 (240 mg, 0.60 mmol) and cesium
carbonate (587 mg, 1.80 mmol) were dissolved in n-butanol (12 mi}, and
25 the mixture was refluxed for 5h under nitrogen. The n-butanol was
removed in vacuo, and the residue partitioned between dichloromethane
{30 ml) and water (30 ml). The organic layer was separated, and the
aqueous extracted with dichloromethane (2 x 30 ml). The combined
organics were dried (MgSO4) and concentrated in vacuo. The crude
30 product was purified by flash column chromatography (99:1 methylene
chloride:methanol as eluent), and then recrystallised from



o
¥
:
i
:
T
z
H
n
;
|4
i
5
L
Z
7
£
4

. 5 5- 5-Ace |-2-buto -3- ridin 1 -3-eth |-2- 1-eth |-3-azetidin -2 6- dih
~dro-7H razolo 4 3- rimdin-7-one The title conpound from exaoplugusti®3( 120

ng, 0.28 mml&rpand cesium carbonate (274 ng, 0.84 nmol) were dissolved in
n- but anol (WOPY271Ehd heated at 90C under nitrogen with nol REGIBA0/8IBYes
for 96h. The mixture io was then partitioned between water (10 nml) and

di chl oronethane (10 mM). The organic |ayer was separated, and the aqueous
| ayer extracted further wth dichl oromet#Mane (3 x 15 m). The conbi ned
organic layers were dried (MgSO), and concentrated in vacua. The crude
product was purified by flash colum. chromatography (95:5:0.5-90:10:1
ethyl 15 acet kﬂ?h@ﬂ‘i@d : ’ Ve kid cegmnpound
as a col ourlgﬁsﬂé gl ass (7e7/(Hr%§,§pWéérr§rﬁglkgj?@n? )thegi?eGdcggﬁgﬁCﬁ't!ia NVR (400MHz,
CDCl 3): S = 1sal@gl (#80mg y1BmMmolk. 38 (t, 3H), 1.50-1.62 (m 2H), 1.90-2.00
(m 2H), 2.63 (s, 2~63-2.70 (m 2H), 3.02 (q, 2H), 20 3.75 (t, 2H)),
3.90 (t, 2H),™Pgp ‘{%,852 , 5.10-5.20 (m 1 H), 8.84 (s, 1 H, 9.23 (s, 1
H), 10.63 (bryg, - §asptd i : ,Anes -(t, d C,
60.73; H, 7.0%';sl %M%'l%%ﬁ@? E"I $)czglf4|356g'3'N%B?jgl\%/g .0, 1) 31%%:( ?H’e;o.as;
H 7.26; N 17.380(n251H)ah@0e(t,131), 1.52 (m, 2H), 1.90 (m, 2H), 2.62 (s, 3H), 3.03

7 IR pyr azol 6218 T 2Rheh G RS YO danbo R (DB Sy g ¢
fromthe prodygf of exanple 116 by the nethod of exanple 132. 20 August
2003 WO 01/ 27112 PCT/1B00/ 01430 --180- 1H NWR (4QOwVHz, CDCI3): 8 = 1.00 (t,

3H), 1.35 (t,LBNS (ISBO-poskive) %10 (M) 1.90-2.00 (m 2H), 2.60 (s, 3H),
3:05(a. 29 afiaPFddnia €ba.25, 1, 6.86: N, 17.08. Calod for CoaHarOsNs: C, 6453 (-

10 H,6.65 N, 17.10.

Example 128

15  dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one
The title compound from preparation 56 (250 mg, 0.63 mmol) and cesium

carbonate (612mg, 1.88mmol) were dissolved in ethanol (15 ml) in the
presence of powdered molecular sieves, and the mixture was refluxed for
16h under nitrogen. Further cesium carbonate (103 mg, 0.32 mmol} and
20 powdered molecular sieves were then added, and the mixture transferred
" into a bomb and heated for 6h at 100°C. The mixture was then diluted
with ethyl acetate (50 mi), filtered to remove the molecular sieves and
concentrated in vacuo. The residues was partitioned between
dichloromethane (50-ml) and water (50 ml), the organic fayer separated,
25 and the aqueous layer extracted further with dichloromethane (2 x 30 mi).
The combined organic layers were dried (MgS0Oy), and concentrated in
vacuo. The crude product was purified by flash column chromatography
(99:1 methylene chloride:methanol; then 1:1 ethyl acetate:pentane as
eluents), to yield the title compound as a cream solid (45 mg, 0.12 mmol).
30 m.p. 200-201°C
1H NMR (400MHz, CDCL): & = 0.45 (d, 2H), 0:60 (m, 2H), 1.39 (m, 1H),



2H), 7.10 (d, 1 H, 7.20 (m 1 H), 7.60 (dd, 1. H), 8.60 (d, 1 H, 8.85 (s,
1 H, 9.25 (s, 1 H, 11.65.(s, 1 H 5 LRVS (TSP - positive koaughtZoozMH
Anal . Foungyger$312/3; H 5.91; N, 18.02. Calcd for C24H2603 . 0.1
Et OAc: C, 63.74: H 5.98; N, 18.28. io Exanple 134 - Prfindones

5- (5- Acetyl - 2-i sobut oxy-3-pyridinyl -3-ethyl-2-(2-pyridinylnmeth | -2 6-

di hydr o- 7H pyrazol of 4: 3-dl pyri m di n-7.qpe _The title conpound was prepared
fromthe product of exanple 116 by the nethod of exanple 132. 15 | H NMWR
(400MHz, CDCI3): 8 = 1.10 (d, 6H), 1.30 (t, 3H, 2.30 (m 1H), 2.60 (s,
3H), 3.00 (q 2% 4.45 (d, 2H), 5.65 (s, 2H), 7.10 (d, 1 7.25 (m 1
o) 760 42 i deed (1 50, ST i 308 lay2re 4ots (4, Shg 7 Ta 70 (=

1 H LRV ( - i i }0 4 | . Found C, 62.47; H, 5.87,
N, 16.70. Ca@gafsoi (éégm2g%3)-gH%5§%g0ﬁggt QAc: C, 62.51; H, 6.25; N,
16. 82. ExanLRMS3ES- pbsitive) B82(Mstiputo -3- ridin | -3-eth |-2- 1-meth |-4-
. eridin | -2 6- 25 dihydro-7H pyrazolof4. 3-dl pyrim in-?-oneq‘:\l'he title
compound wasARRk FoKBd G.12hEehH. 57&%%07&1@9& for 2ofsNs S eig2Elae net hod
exanpl e 132. 1 . H NVR (300MHz, CDCI3): b = 1.08 (d, 6H),
1.38 (t,JSSFDc,;’nﬁgj)'gg' %5%9@ p{%{z.lo (t, 2H, 2.20-2.30 (m 1 H), 2.30 (s,
3H), 2.50 (q, 2H), 2.62 (s, 3H), 2.88-3.05 (m 4H), 4.17-4.23 (m 1H),
4.41 ' (d, 2H), 8.80 (s, 1H), 9.19 (s, 20 August 2003 WD 01/27112

PCT/ 1B00/ 01430 1 H), 10.52 (s, 1 H LRWMS (TSP - positive ion) 453 (MVH

Anal . Found é&arﬁélelﬁzg H 7.24; N, 17.90 Calcd for C24H32CQ8N6. 0. 3H20. 0.1

DIPE, C, 63.71I;, H 7.32; N 17.95
( ter-Butyl 4-[5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-o0x0-6,7-dihydro-2H-
~ 10 razolo[4.3-d]pyrimidin-2-yi]- 1-piperidinecarboxylate

The title compound from preparation 62 (3.70 g, 7.00 mmol) and cesiuh
carbonate (6.84 g, 21.0 mmol) were dissolved in n-butanol (60 ml) in the
presence of powdered moiecular sieves and refluxed under nitrogen for
2h. After removal of the solvent in vacuo, the mixture was partitioned
15 between ethyl acetate (100 ml) and water {50 ml). The organic layer was
separated, and the aqueous layer was extracted with ethyl acetate (2 x 50
mi). Combined organic layers were dried (MgSQ,), concenirated in vacuo,
and the crude product purified by flash column chromatography (99:1
methylene chloride:methanol as eluant). Addition of diethyl ether gave the
.. 20 title compound as a white powder (1.55 g, 2.88 mmol).
L m.p. 194-195°C
1H NMR (400MHz, CDCl;): & = 1.00 (t, 3H), 1.42 (i, 3H), 1.49 (s, 9H), 1.52
{m, 2H), 1.92 (m, 4H), 2.40 (m, 2H), 2.63 (s, 3H), 2.90 (m, 2H), 3.07 (q,
2H), 4.38 (m, 2H), 4.40 (m, 1H), 4.66 (t, 2H), 8.84 (s, 1H), 9.22 (s, 1H),
25  10.60 (brs, 1H)
LRMS (TSP - positive) 539 (MH"), 439 (MH* - BOC)
Anal. Found C, 62.15; H, 7.17; N, 156.53. Calcd for CogH2s0sNg: C, 62.44;
H, 7.11; N, 15.60.

30
Example 130



Sy

4.45 (d, 2H), 5.14 (m 1 H, 8.83 (s,

- 5 Exanpl e 136 5-(5-Acetyl-2-isobutoxy-3

yridiny)-3-ethyl-2-(1-nethyl-3-azetidinyl)-2.6- 20 August 2003

dihydro-?H— 4.3-dlpyrimdin-7-one io The title conp (

pr epar ed by %}’% (ti%md of exanple 132 fromthe title corrpou%“@i]éﬁ%l e

120. 1H NWR (400M—|z CDClI3): 8 = 1.10 (d 6H) 1.39 (t, 3H), 2.22-2.37 (m

1 H, 2.50 (s, 3H, 2.62 (s, 3H, 3.05 9g 2H), 3.89 (t, 2H), 3.95 (t, 2H),
H—i) 9.22 (s, 1H, 10.62 (br's. 1

H 15 LRM5S (TSP - positive ion) 425.5(WVHL Exanple 137

2-(1- Acetyl -4- p| ne(d| nyl ) -5-[ 2- but OXy' 5 (1 hydroxyet hyI)

ethy |-2.6-d S-(SrAcehd-27butoxysB-piridi gt |

- 3- yr|d|n Il -3-

| bor ohydri de (6 %;I E[%SQm’mI“ﬁ added to a suspen5|on of the — 20 title
conmpound fro Heon .3mmol) in dry methanol (3 nl) at 0OC

under ni trogemyfluirb&eetid adid (¥ i, sm%ea? WIS atiggB VR al Solutien Q)f th@nt‘itlé he
resi due partitioned between ethyl acetate (20 nl) and water The

or gani ¢ | ayercamnpogadnfaexamplend28hie deﬁibylea9e¢hlm@e (dQt etﬂ!ﬂj ]ttﬁﬁt her

| \ll)mrlt EeeE %lSm )ﬁ'i’g'r’%e‘&%?%i%&%%p W&@ﬁh@%@g{% n '{‘/%}csgéﬁ fgahﬁﬁade pr gd\tljmct "

was purified iixtifeapascobneantehied TateguaEnd (88 résitioe ;%'ntiommi between

chl ori de: net hanol as eI uent) to vield the title ¢ a white foam
(120 ng, 0. 25NahE0; )E(OSUI}K@E d Mejtyiepe @'Oﬂgedb&étm'%ﬂ}he PrOFsug ¢

0115 0 i i e g rejosE 1 >
2H); 3.28 (t, Ia;eef-&vas4'eﬁ&)\(eﬂ, ahdHhe mmgkkn’actedmﬁhMemyW
EC%L(B SOI Olf_f’)? & I%B ('ﬁ\e col;plbtned orgsgmbs w@ré dned3 (hglg§04) a'?')d conce%\tl(ar{éd 1 H,
in vacuo. The crude product was purified by column chromatography
(95:5:0.5 methylene chioride:methanol:0.88 NH; as eluent) to yield the title
compound (containing trace impurity; carried through crude to next step).
1H NMR (400MHz, CDCh): & = 0.98 (t, 3H), 1.39 (t, 3H), 1.50 (m, 2H),
15 1.90 (m, 2H), 1.92 (m, 2H), 2.15 (m, 2H), 2.61 (s, 3H), 2.81 {(m, 2H), 3.03
(9, 2H), 3.32 (m, 2H), 4.39 (m, 1H), 4.62 (t, 2H), 8.80 (s, 1H), 9.19 (s, 1H)
LRMS (TSP - positive) 439 (MH")

20 Exampie 131
5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-(1-acetyl-4-piperidinyl}-3-ethyl-2,6- -
dihydro-7 H-pyrazolof4,3-djpyrimidin-7-one

The title compound was prepared foliowing the method of example 121
from the title compound of exampie 130.

25 m.p. 156-157°C
1H NMR (400MHz, CDCl3): & = 0.98 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H),
1.89 (m, 2H), 1.98 (t, 2H), 2.11 (s, 3H), 2.29 (m, 1H), 2.52 (m, 1H), 2.61 (s,
3H), 2.73 (t, 1H), 3.06 (g, 2H), 3.23 (m, 1H), 4.02 {m, 1H), 4.46 (m, 1H),
4.62 (t, 2H), 4.79 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.57 (br s, 1H).

30 LRMS (TSP - positive) 481 (MH")
Anal. Found .C, 60.21; H, 6.58; N, 16.68. Calcd for C2sH3:04Ns.0.3H20



1 H, 10.84 (br s, 1 H. LRV (TSP - positive) 483.8 (M#4) 5 Exanple 138
5-(5-Acetyl 2-ethoxy-3 pyridinyl)-3-ethyl- 1-[(l -nethyl- 1H2oiangeazas- 2-

yl) met hyl J g of; gflydro 7Hpyr azol o( 4, 3-d] pyri m di n-7-one Thgcéjg#%@mgdmound
of

was prepared by the ‘net hod of exanple 128 fromthe io titl

preparation 63. mpt. 217.9-218.7C 1H NWR (400M—|z CDCI3): 8 =1.18 (t,
3H), 1.58 (t, 3H), 2.61 (s, 3H), 2.95 { 3.75 (s, 3H), 4. 70 (g, 2H),
5.83 (s, 2H), 6.80 (s, 1 H), 6.98 (s, % 881(s 1 H, 9.25 (s, 1 H),

10.88 (br s, 1 H is LRVM5 (TSP - p03|t|ve) 422 (MH) Anal. Found C, 59.50;
H 5.46; N, 23.11. Calcd for C21H23G3N7: C, 59.85; H, 5.50; N, 23.26. 20
Exanpl e 139 .0.2CH.Cix: C, 60.18; H, 6.61; N, 16.71.

5- (2- But oxv-5-tetrahvdro-2-furanyl -3-gyridinyl)-3-ethyl -2-(2-nmethoxyet hyl) -
2 6-dih dro-7H razolo 4 3- rimdin-7-one A solution of the title conpound
fromexanple 12 (50 ng, 0.11 mmol) in ethanol (10 m) was charged with 10%
Pd on carbon (15 ng) and stirred at 25 roomtenperature for 6h under 60

psi of hydr od@mpie 132 renmoval of the catalyst by filtration, the reaction

m xture S Ve mat ogr aphy
- (elutlngV\% Fmethyrene of e ' 3%%‘ 8 met hanol ) to
afford the tIdiH rg.qmu 0 4@- hm;dmm.mde af t er preC| pi tat [ on from
di et hyl et her 30 1H NMR (300 6 =,1.0 (t,
3H), 1.4 (t, m)tlﬂetcamppued(fﬁ?mzﬂfamplf 319 (420 mg, %—ﬂﬁ mmjl Qnﬂ qesium)
2322 (0  Fatvorktd 1274 mg b4’ mmol) werdOoiebial in RButdidl 4 4hd ! dna- 183 -
( : heated at 90°C under nitrogen with molecular sieves for 96h. The mixture

10 was then partitioned between water (10 ml) and dichloromethane (10 ml).
The organic layer was separated, and the aqueous layer extracted further
| with dichloromethane (3 x 15 ml). The combined organic layers were dried
(MgS0Q.), and concentrated in vacuo. The crude product was purified by
flash column chromatography (95:5:0.5-90:10:1 ethyl
1S acetate:methanol:0.88 NH; as eluents), to yield the title compound as a
colourless glass (77 mg, 0.18 mmol).
m.p. 91.6-93.7°C ‘_
1H NMR (400MHz, CDCI3): 6 = 1.00-1.05 (m, 6H), 1.38 (t, 3H), 1.50-1.62
(m, 2H), 1.90-2.00 (m, 2H), 2.63 (s, 3H), 2.63-2.70 (m, 2H), 3.02 (g, 2H),
20 3.75 (1, 2H), 3.90 (t, 2H), 4.68 (t, 2H), 5.10-5.20 (m, 1H), 8.84 (s, 1H), 9.23
(s, 1H), 10.63 (br s, 1H). '
LRMS (TSP — positive ion) 439 (MH*)
Anal. Found C, 60.73; H, 7.06; N, 1803 Calcd for
C23Hz003N6.0.2MeOH.0.1 DIPE: C, 60.88; H, 7.26; N, 17.90

AT,

25

Example 133
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-pyridinyimethyl)-2.6-dihydro-
7H-pyrazolof4,3-dlpyrimidin-7-one

30 The title compound was prepared from the product of example 116 by the
method of example 132. '



: 3H), 3.9 (t, 2H), 3.9-4.0 (m 1 H, 4.1-4.2 (m 1 H, 4.45 (t, 2H), 4.55
- (t, 2H), 4.95 (appt, 1 H, 8.25 (d, 1 H, 8.65 (d, 1 H, 1@08ugist2cn3 1
- H. LRVMS (TSP) 442 (MH), 464 (WNal. 5 Exanple 140 5- 5-Ace |-2- 2-metho
etho -3- ri YAOV2UEE 6. dineth |anino -3- ovridinyll-2-neth, PCT/IB00/01430
| -2, 6-di hvdr o- 7H- pyrazol of 4. 3-dlpvrim din-7-one The title corrpound was
prepared fromthe product of exanple 59 via the to method of exanple 132
usi ng 2- et hoxyet hanol in 28%yield (25r‘ré§ “1H NMR (400 MHz, CDCl13): 8 =
2.6 (s, 3H, 3.2 (s, 6H, 3.58 (s, 3H, 3.87 (t, 2H), 4.18 (s, 3H, 4.8
(t, 2H, 6.7 (d, 1 H, 7.8 (d, 1 H, 845 (s, 1 H, 8.83 (s, 1 H, 9.15

s, 1 10. L i 185 q.5611.60
(5 (5- Ig?jo 2- |?o'gmng§y-%qm}.‘z amlé %3;&1429 ﬁw:rop I-gxa'?:'h dr o- 71I(m

 pyrazol of 4. 3- Ry rii.80-@- BD'(ITerﬁ)Z 8045t BH).e3 Onfsb kD), b0, e@l65r@mthe

Corvent. . 1 et 1808 {7 2Bty D00 108, 181 PR (Higres s 1%
(2H m, 2. ZQZQQQS(ﬂHj-iﬁnﬁs(S’BfH)ZH t), 4.1 (3H s), 4.35 (2H d), 8.4 (1

H s), 895 (1 H ._2s Analysis: Found C, 46.1;, H 4.70;, N, 14.85. Calcd
f or c18H22rﬂ502|+RMSd SR 6 pasitive ion) 447 (MH)4. 999% Exanpl e 142 30 5- 2-isobuto-

3 i i 7 ABLEORDG & B3G5 B 1 1892 Ll e e 25760 © ¢

0.1EtOAc: C, 63.74, H, 5.98; N, 18.28.

10 Example 134 )
2-pyridinylmethyl}-2,6-

dihydro-7 H-pyrazolo[4,3-dlpyrimidin-7-one

The title compound was prepared from the product of example 116 by the
method of example 132.

15 1H NMR (400MHz, CDCly): & = 1.10 (d, 6H), 1.30 (1, 3H), 2.30 (m, 1H),
2.60 (s, 3H), 3.00 (q, 2H), 4.45 (d, 2H), 5.65 (s, 2H), 7.10 (d, 1H), 7.25 (m,
1H), 7.60 (dd, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.70 (s, 1H)
LRMS (TSP ~ positive ion) 447 (MH")

Anal. Found C, 62.47; H, 5.87; N, 16.70. Calcd for Ca4H2s03Ns.0.5H20.

20 0.5EtOAc: C, 62.51; H, 6.25; N, 16.82.

Example 135
5-(5-Acetyl-2-isobutoxy-3-pyridinyl)-3-ethyl-2-(1-methyi-4-piperidinyl)-2.6-

25  dihydro-7H-pyrazolo[4,3-dipyrimidin-7-one
The title compound was prepared from the product of example 125

following the method - * example 132.

m.p. 195.0-196.0°C '

1H NMR (300MHz, CDCl3): 8 = 1.08 (d, 6H), 1.38 (t, 3H), 1.88 (d, 2H),
30 2.10 (t, 2H), 2.20-2.30 (m, 1H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H),

2.88-3.05 (m, 4H), 4.17-4.23 (m, 1H)}, 4.41 (d, 2H), 8.80 (s, 1H), 9.19 (s,



The title conmpound of exanple 141 (500 ng, 1.07 mmol) and thiourea (90 ny,

1.18 nmol ) were suspended in N, 1V-di methyl formanmi de (3 m), 2deagassesbsat

70C, and t yth bis(triethyl phosphine) nickel (11) ¢ 0 ng,

0. 05 mml)%ﬁ%gg?ﬁyr% cyanobor ohydride (80 | of 1M 5 solution ?EQWMB%

mmol ) was added, and the resultant black reaction mxture heated for 3/4 h

. before further bis(triethyl phosphine)_ nil%kel (1) chloride (60 ng, 0.16
mol ) and sodi um cyanobor ohydri de (160 1 of 1 M solution in THF, 0.16

mol ) were added and the reaction mxture heated for a further 6 h. The

green reaction mxture was allowed to. cool to room10 tenperature and

cal ci um oxi dé"'@@lﬁﬁ@(s.l"d) mml| ) added. After 1 h, nmethyl iodide (150 ?I,

2.4 mol) wa u red for a further 1 h. The
reaction mx?%ﬁ? Pbggg )h‘{%ﬂ\?/ﬁﬁacet ate (20 M) and citric acid
(10% aq, 20nﬂ\)1altF§umiQ@,n63 maﬂe7:wnaﬂ@nemoamilowmed:zwﬁzﬂ)amwamm citric
acid (2 x 20 % brlnei and dried (MgSO4) to afford 15 crude
5-[ 2- i sobut oYL PER&, 183 bl'ﬂaﬁ*@?}f"s"ﬁﬁf? di nyl'| - 2- met hyl - 3- propyl - 2, 6-

di hydr o- 7{7—4- pyrazol o[ 4, 3-dj pyri mi di n-7-one. The crude sul phide (284 ny,
assune 0.73 mmol ) was dissolved in ice- cold nethylene chloride (4 nl) and
| sopropyl alcohol (1 m), treated with 3- chl oroperbenzoic acid (230 ng of
55% acti ve, %Q’MD% and allowed to 20 stir at OC for 1 h after which the
sol vent was PAH vacuo. The residue taken up in ethyl acetate (20

m), washed M(BMQ‘%ILMM@EQQM{@é-@ihig!-%-lﬁ -rﬁemiﬂda-ﬂétﬁmnéﬁz,@-) and
dried (MgSOX4 condensi ng a Soll I C S puririre y_col um
chr opat ogr apHinyden azolo{4 inigdie-7101e t 0 et hyl acetate t hen et hyl
acet 1 afford 25 an. ana al sanpl e Ltle
conpound 1 50 T s & n%%né’waég&yﬁneredﬁmﬁm%ﬁ?‘i 3 gRARRIE 282 IR B ° 16
mrol ). 11H Nhﬁéé@ﬁ@oﬂﬂa of%hﬁj[e 150=1.0 (3H t), 1.1 (6H d) -1.75-1. 85
(2H, m, 2.25 0 (2H, t)

(2H, d), 8.5THINMR (gwaizo QQCH) é)= 1 ﬂ@ (d, ﬁm, 1539 4, 3*3)4 2_ aw%)m 404
(MHO ), 426 (MNad 5042, B9 E27803H), 3.05 (g, 2H), 3.89 (t, 2H), 3.95 (t, 2H), 4.45

{d, 2H), 5.14 (m, 1H), 8.83 (s, 1H}, 9.22 (s, 1H), 10.62 (br s, 1H)

15 LRMS (TSP — positive ion) 425.5(MH") '

Example 137

2-(1-Acetyl-4-piperidinyl}-5-[2-butoxy-5-{1-hydroxyethyl}-3-pyridinyl]-3-

ethyl-2 6-dihydro-7 H-pyrazolof4 3-dlpyrimidin-7-one

Sodium borohydride (6 mg, 0.15 mmol) was added to a suspension of the

{ -~ 20 title compound from example 131 (140 mg, 0.3mmof) in dry methanol (3
ml) at 0°C under nitrogen. After 30 min the solvent was removed in vacuo,
and the residue partitioned between ethyl acetate (20 ml) and water (20
ml). The organic layer was separated, and the aqueous layer was
extracted further with ethy! acetate (2 x 20 mi). Combined organic layers

25  were washed with brine (20 ml), dried (MgS0O,) and concentrated in vacuo.
The crude product was purified by flash column chromatography (98:2 to
95:5 methylene chloride:methanol as eluent) to yield the title compound as
a white foam (120 mg, 0.25 mmol). . |
1H NMR (300MHz, CDCls): 8§ = 1.00 {t, 3H), 1.40 (t, 3H), 1.54 (m, 2H),

30 1.60 (d, 3H), 1.91 {m, 2H), 2.01 (t, 2H), 2.13 (m, 1H), 2.17 (s, 3H), 2.32
(m, 1H), 2.59 (m, 1H), 2.78 (t, 1H), 3.08 (q, 2H), 3.28 (t, 1H), 4.08 (m, 1H),



- WD 01/ 27112 PCTI 1 BOO 01430 --185- Exanple 143 5- 2-1sobuto -5- neth Isulfon
-l -3- ridin -2-nmeth -3- ro 1-2 6- dih dro-7H razolo 4 3- ri @DdugusT2e03e 5

- The title ceppoupt1#f exanple 142 (36 ng, 0.09 nmol) in ice-GRMABeGHBIHY! ene
i chloride (3 mM) was treated with 3-chl oroperbenzoic acid (36 ny, 50% pure,

© 0.09 mol) and stirred for 2h with ice-cooling. The reaction m xture was

f diluted with nethylene chloride (20 mJ) pgashed with sodium carbonate (10%
{ ag.; 2 x- 20 m), brine (20 m), dried (MySO4) and io concentrated to

. afford the title conpound as a white solid (37 ng, 0.09 mol). 1H NWR (300

MHz, CDCI3): 8.=,1.0Q (3H, ol 1 L6H -1.9.( inla2bs 2.4 (1
Mo 50 (A4S0 uhpaeg t 2. 488 (nltn 508 k8% Bl pEE A )

1 9.2 (1 H d), 14D 19.84 (b#s,biH)s) - 15 LRVE (TSP) 420 (MHO'). Bi ol ogi cal

: Activity 20 Conpounds of the invention were found to have in vitro

i activities asLRMS (TSR oposiive} ¢88.8 (DB Wi th | C50 val ues of |ess than about -
100 nM The follow ng Table illustrates the in vitro activities for a range
of conpounds of the invention as inhibitors of cGWwW PDE5. 25 Exanpl el Cso
nM 58.5 166.55 3430.7 482.45 4918 591.41 20 August 2003 WD 01127112

Example 138
5-(5-Acetyl-2-ethoxy-3-pyridinyl)-3-ethyi-1-[(1-methyl- 1H-imidazol-2-
ylmethyl]-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

The title compound was prepared by the method of example 128 from the -
10 title compound of preparation 63. L

mpt. 217.9-218.7°C
1H NMR (400MHz, CDCl3): § = 1.18 (t, 3H), 1.58 (t, 3H), 2.61 (s, 3H), 2.95
(9, 2H), 3.75 (s, 3H), 4.70 (q, 2H), 5.83 (s, 2H), 6.80 (s, 1H), 6.98 (s, 1H),
8.81 (s, 1H), 9.25 (s, 1H), 10.88 (br 5, 1H)

15 LRMS (TSP - positive) 422 (MH")
Anal. Found C, 59.50; H, 5.46; N, 23.11. Calcd for C21H2303N7: C, 59.85;
H, 5.50; N, 23.26.

20 Example 139

5-(2-Butoxy-5-tetrahydro-2-furanyl-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)- i .
2.6-dihydro-7 H-pyrazolo[4.3-dlpyrimidin-7-one

A solution of the title compound from example 12 (50 mg, 0.11 mmol) in
ethanol (10 mi) was charged with 10% Pd on carbon (15 mg} and stirred at

25  room temperature for 6h under 60 psi of hydrogen. After removal of the
catalyst by filtration, the reaction mixture was concentrated in vacuo and
purified by column chromatography {eluting with methylene chloride to
98:2 methylene chloride:methanol) to afiord the title compound as a white
solid after precipitation from diethy! ether (15 mg, 0.03 mmol).

30 1H NMR (300 MHz, CDCly): & = 1.0 (t, 3H), 1.4 (1, 3H), 1.45-1.6 (m, 2H),
1.8-1.95 (m, 3H), 2.0-2.1 (m, 2H), 2.3-2.4 (m, 1H), 3.15 (q, 2H), 3.25 (s,



PCTI 1 BO0101430 --186 - 647 654 711 720.3 735 755 763 770.9 780.3 791.6
800.9 812 824 832 847.5 20 August 2003 187 dains 1. A conpeordget 2gmner al
fornula 1: ¢ 0§12m2a pharmaceutically or veterinarily acceptable salt
and/ or sol VaPe éreof, wherein X represents 0 or NR5 Rl riEp/BOMMIE0
| ower al kyl, Het, al kylHet, aryl or alkylaryl (which 10 latter five groups
are all optionally substituted and/ or__tfg::?nj_nat ed with one or nore
substituents selected fromhal o. cyano, " hitro, |ower alkyl,
hal o(l oweral kyl), OR6, OC(OR7, C(OR3, C(OOR9, C(ONRIOR', NR12R13 and
S2NR14R15) :

3Hj), 3.9 (i, 2H), 3.9-4.0 (m, 1H), 4.1-4.2 (m, 1H), 4.45 (t, 2H), 4.55 (1, 2H),

4.95 (app t, 1H), 8.25 (d, 1H), 8.65 (d, 1H), 10.8 (br s, 1H).
LRMS (TSP) 442 (MH"), 464 (MNa"}.

Example 140
5-[5-Acetyl-2-

(-: . The title compound was prepared from the product of example 59 via the
- 10  method of example 132 using 2-methoxyethanol in 28% yield (25mg).

1H NMR (400 MHz, CDCls): & = 2.6 (s, 3H), 3.2 (s, 6H), 3.58 (s, 3H), 3.87
(t, 2H), 4.18 (s, 3H), 4.8 (t, 2H), 6.7 (d, 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
5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2.6-dihydro-7 H
pyrazolo[4.3-djpyrimidin-7-one

20 The title compound was prepared from the product of preparation 64 using

( the method of example 1 and isobutanol as solvent.
1H NMR (300 MHz, CDCl3): 8 = 1.0 (3H, 1), 1.1 (6H, d), 1.75-1.9 (2H, m),
2.2-2.35 (1H, m), 3.0(2H, t), 4.1 (3H, s), 4.35 (2H, d), 8.4 (1H, s), 8.95 (1H,
s). . _
25 Analysis: Found C, 46.1; H, 4.70; N, 14.85. Calcd for C1gH2oNs00l : C,
46.26; H, 4.75; N, 14.99%

Example 142
30 5-[2-Isobutoxy-5-(methyisulfinyl)-3-pyridinyl]-2-methyl-3-propyi-2 6-dihydro-
7H-pyrazolo[4,3-dlpyrimidin-7-one




_ﬁ R2 represents H, halo, cyano, nitro, OR6, OC(OR, C(OR8, 15 C(O OR9,
- C(O NRLOR11. NR32R13, SO02NR44R15, |ower al kyl, Het, al kyl Het ,20 Angydt 2003

al kylaryl (which |latter five groups are all opti onal | y substituted and/or
term nated WPRYEH42or nore substituents selected from hal o, PEY/ERN8/01430¢ v o,
-l ower al kyl, hal o(loweral kyl), OR6, OC(OR7, C(OR$, C(O OR9,

- C(O NRtOR17, NR12R13 and SQZNR14R15) 20 R3 represents H, |ower alkyl,
. al kyl Het or al kylaryl (which latter t hrek84 groups are all optionally
- substituted and/or termnated with one or nore substituents selected from

hal o, cyano, nitro, |ower alkyl, halo(loweral kyl), OR6, OC(OR7, C(O RS6,

- O ORI, (O ReGiklcompdutdl of éﬁ@g&@ﬁhﬁ% R75|) %oﬁ%mrmmwudéa (oal o,

- cyano, nitro, halo(l oweral kyl)

. (O NRIORLi , R¥2RIt8 I'NR’!Ri)Y(V@le'ﬁUSNGW@ mﬂ”ﬂm@bﬂ@@@ﬁﬁezd%&@%t

I2—|g'?3 12?k>?lcﬁe}§eg§$%%l I@%A% d(vvﬁ%&tﬁa g)i{#' Pligeven é Sm%. Efla mynyl

. optionally suhmnubuemi nig) do.06 hﬁﬁmP nagediuth tdyamaomhymde ew)m Idfumt S

+ selected from halo, ano, nitro

O R8,

ower al kyl', hal o(l oweral ky

OC( O RT,  O) selutios l@( ER@OBQT@NRM&GMM@ ﬂaﬁdesdmizﬂa@ls yeactlon

et or oyl ( (RERSTheRGF oR oA ho ppBHE g AERagirhERRpRRIED kel O 1

‘ one or nore suhﬁ:hub 60t 1Ags 0! 16Tl e sodiumad ngobﬂ@ﬁyd%dﬁ@ﬂ fogeiMal ky! ,

hal o(| ower al ky I? O R1, C(O)R8 C(O O) NR1R1f NR12R13 and
SO2NRi 4R15) Rsoluting iri FHF n@d Beminal) we asidegeaﬂd mreacawgr mixtwia heaje

g
hal o(| owetal kigmperddbureRand GEAIEILIRT ,0xid€)) (B0, mg( G)Gﬂ&mdq @)d@ﬂaRlﬂﬂfter NH:L2R13
=02NRLARLS methyl iodide (150 ?I, 2.4 mmol) was added and the mixture stirred for a
further 1h. The reaction mixture was diluted with ethyl acetate (20 ml) and
citric acid (10% aq, 20ml), the organic phase séparated and washed with
further citric acid (2 x 20 mi), brine (20 ml) and dried (MgSQO,) to afford
15 crude 5-[2-isobutoxy-5-(methylsulfanyl)-3-pyridinyl]-2-methyl-3-propyl-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one.
The crude sulphide (284 mg, assume 0.73 mmol) was dissolved in ice-
cold methylene chloride (4 ml) and isopropyl alcohol (1 ml), treated with 3-
chloroperbenzoic acid (230 mg of 55% active, 0.73 mmol) and allowed to
20 stir at 0°C for 1h after which the solvent was removed in vacuo. The
residue taken up in ethyl acetate (20 ml), washed with sodium carbonate
(10% aq, 2 x 5 ml), brine (5 ml) and dried (MgSO.) before condensing to a
solid which was purified by column chromatography (ethyl acetate:
pentane 1:1 to ethyl acetate, then ethyl acetate : methanol 99:1) to afford
25 an analytical sample of the title compound (50 mg, 0.13 mmol) together
with impure sulphoxide (66 mg, 0.16 mmol).
1H NMR (300 MHz, CDCl5): 8 = 1.0 (3H, 1), 1.1 (6H, d), 1.75-1.85 (2H, m),
2.25-2.35 (1H, m), 2.8 (3H, 5), 3.0 (2H,.t), 4.1 (3H, s), 4.4 (2H, d), 8.5 (1H,
s), 9.0 (1H, s8), 10.7(1H, br s).
30 LRMS (TSP) 404 (MH"), 426 (MNa™).



and NR20S(O) 2R21 or Het or aryl optionally substituted with one or nore of
sai d Iatter thirteen groups) or one of RID and R11 may be | oweéAuglska30p,

am no or y\%fo‘l | atter two groups are both optionally substituted with
| ower al kyl 80 10a and R119 i ndependent!y represent Rl and B®TTBOVALEY neq
above, except that they do not represent groups that include |ower alkyl,

Het or aryl, when these three groups ary ubstitut ed and/or term nated (as
appropriate) by one or nore substituent 'ﬁat i ncl ude one or nore

C(O NR10O0aRl1la and/or NR12Ri 3 groups 25 R12 and R13 i ndependently represent
H or |ower alkyl (which latter group.is optionally substituted and/or
termnated with one or nore substituents selected fromOR , C(O ORO

C(O NR R23 W), one of R12 or R13 may be C(O -l ower alkyl or
C(O)Het (in is optionally substituted with | ower alkyl), or Rl12

and R13 togeﬁﬂsdﬁnﬁ%&sﬂm&@dﬁﬂfﬁnﬁ 3%%&.;3@@@%@3@@%2@-0“10 s
opti onal | y unsaturate opt | oha y b N ugust 2003
189 subst i t (AIBYAIQ,7 azolafd BRI -KsaNeyr oups and/ or optionally

i nt errupted ﬁ?@“ e e ent .H L,Or 4 over
al kyl - tsRli%%?'t@ng oget g’e tﬂganﬁﬁ]iﬁﬁ %Q%r{ﬁ %\le% !-,d/ are -

bound, for m methyldres ehioride! (3 mi) masRil@at?éw vﬁﬂ:ﬂsidmiﬁbFéﬂﬁﬁzbib aeiajr nt Hor

| ower al kyl vvhesc I atter arou [ e@gt ionally substituted and/ or term nat ed
with one or & uBure, 1009 el ard Sty @R2h with) ior-coalingy NIh&7- 3 and
Nee) or onercabtibi fn ‘W&",é: ups are
both 10 opti onél 'y gﬁﬁgﬁgsu e@\m"hlfﬂn ¥I@hfékcl'1l %HI}RQ%&&BI@&P
R19, (RZO Rosodiwn ¢aboaalé (R@g/o aq., 2 x 20 ml), brine (20 mi), dried (MgSQg) and -

: 10 concentrated to afford the title compound as a white solid (37 mg, 0.09

mmal).
TH NMR (300 MHz, CDCl3): 8 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9 (2H, m),
2.25-2.4 (1H, m), 3.0 (2H, 1), 3.2 (3H, s), 4.1 (3H, s}, 4.5 (2H, d), 8.8 (1H,
d), 9.2 (1H, d), 10.6 (1H, br s).

15 LBRMS (TSP) 420 (MH").

Biological Activity

( 20 Compounds of the invention were found to have in vitro activities as
) inhibitors of cGMP PDES with ICs, values of less than about 100 nM.

The following Table illustrates the in vifro activities for a range of
compounds of the invention as inhibitors of cGMP PDES5.

25

Exampile ' ICs0_(NM)
5 8.5

16 6.55

34 30.7

48 2.45

49 18

59 1.41
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i ndependently represent H or
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| ower al kyl

to twel ve-nenbered heterocyclic group, which group
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sos: (i) that R4 rsl¥or NH2 when: R is Cl- al kyl
Het or a N-linked heterocyclic
and nDrphollnyI,,mhereln sai d phenyl group
ueﬁ_é sefectdd from
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is 0, and R is H h %2 optionally substjYifted | ,

C(O NRIOR11, C(O CRS,f KR12Rla NHC(O) -| oweySal kyl, cyano, aryl [ al kyl aryl,
Het or al kyl Het (whic i0 y Ssub3tituted); and
(ii1) that R4 is not X is. Q. and is H —option ubstituted

| ower al kyl, C(ONFBORL1, (O ORS, NRIBR13, NHX( O - |owed al kyl,
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optional ly substitute
si x- to ten-nenbered
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aromati c groups, which groups are optionally substituted with one or nore
15 substituents selected fromaryl (which group nay not be sg@ititwo%g by
any further aryl groups), |ower alkyl. Het, halo, cyano, nitfo/"! ;
OC(OR7, C(ORO C(OOR9, C(ONRLOaR'B, NR128R 3a (wherein Rl2a and R13,

“i ndependently represent R12 and R13 as herei nbefore defined, except that.
(i) they do not represent C(OHet in which Het is substituted by one 20 or
nore substituents that include one or m){sj C(O NR1GCaRl1l1la and/or NRl2aR13a
groups; or (ii) they do not together rept¥sent C3.7 al kylene interrupted
by NR26) and SO02NR14R15, and wherein 25 each "Het" group identified herein
is optionalClapmsbstituted by one or nore substituents selected from hal o,
cyano, nitrp, oxa, |ower, al kyl i | kyl group may itself be optionally
substi t ut ed'-or géPmHﬁ’é‘PQc??gsxﬁ'éaﬁme ' gl ow), OR6, OC(OR, C(ORS,
C(OCRS, -C(O NR10aR118, NR'R13a and 30 SO2NR14R15, and wherein substitution
at Het may be at a carbon atomof the,Het ring or, where appropriate, at
one or nore of the heteroatons, and erein "Het" groups may also be in
the formof an N-oxide. AVENDRD SHEET Augus! 2003 1 1 b and wherein

| ower al kyl groups (which inclu art. of al kyl Het and

al kyl aryl groups), when used hgrein al kyl , wherein al kyl groups

may, Wwhen there is a sufficipg N of rbon atoms, be |inear or
branched, be saturated or un atuﬂated, be cywAdic, acyclic or part
cycliclacyclic, and/or be su JAuted by one or nore halo atons 10 and

wherein "l ower alkenyl" and "lo er al kynyl ", when used herein, include C2.6
groups having one or nore doubRe or triple carboh-carbon bonds, 15 and
wherein

|

5 or a pharmaceutically or veterinarily acceptable salt and/or solvate
t'hereof.
wherein
X represents O or NR®
R’ represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl (which

10 Ilatter five groups are all optionally substituted andfor terminated with one
or more substituents selected from halo, cyano, nitro, lower alkyl,
halo(loweralkyl), OR®, OC(O)R’, C(OJR®, C(O)OR®, C(ONR'R",
NR'R"™ and SO,NRYR"™)

R? represents H, halo, cyano, nitto, OR®, OC(O)R’, C(O)R®,

15 C(O)OR®, C(OINRYR", NR'R®, SONRYR™, lower alkyl, Het, alkylHet,
aryl or alkylaryl {which lafter five groups are all optionally substituted
and/or terminated with one or more substituents selected from halo,
cyano, nitro, lower alkyl, halo(ioweralkyl), OR%, OC(O)R’, C(O)R®,
C(O)OR®, CIONR™R; NR*R™ and SONR"R™)

20 R? represents H, lower alkyl, alkyiHet or alkylaryl (which latter three
groups are all optionally substituted and/or terminated with one or more
substituents selecled from halo, cyano, nitro, lower alkyl, halo(loweralkyl),
OR®°, OC(O)R’, C(OR®’, C(0)OR®’, CONR"™R", NR™R"™ and
SONR™R')

25 R represents H, halo, cyano, nitro, halo{loweralkyl), OR®, OC(O)R?,
C(O)R®, C(O)OR®, C(O)NR'R™, NR'R"™, NR™Y(O)RY, N[Y(O)R'],,

AMENDED SHEET




"l ower al kyl ene”, when used herein, includes C2.6 groups which can be
bonded at two places on the group and is otherw se defined i he IS way
as 'lower alkyl" 20 and wherein "aryl" includes C(O -l ower a %y??ﬁ %@gan
wherein the.terns "al kyl Het" and "al kylaryl™ include Cl al kyl Het and Cl-6
al kylaryl, wherein the al kyl groups (e.g. the Cl-6 al kyl groups) of

al kyl Het and al kylaryl may, when there is a sufficient nunber of carbon
atonms, be 30 |inear or branched, be safi&Bated or unsaturated, and/or be
interrupted by oxygen AMENDED SHEET M 20 August 2003 WO 01/27112 -190 to

PCTY1 BOO! OL4hi2. SERAM AP, SbTEy, b alRody, WhaeC Ry, ey esent s

optionally Conpoun clainmed in Claim 2,
wherein R gk iHm{erarﬁj Iautylaryb\@nhichlfﬁtmi‘ ksevent gratipsataeel albvaptionalky)| | NR12R13

d | | Ky , )
tcﬁ%”oﬂﬁéeassé’n?éhéa st Seh R PRe B Mo sHBRfifiens Sedied "éjgm di
gr oup, oDt i Gl 'daﬁ(ﬁbﬁ&rbt}ﬂv@éiél 1t hgloliserie, AORP OC(ONE’, GEF’per i dl ny

group with [ower ou,Qdﬁas clainmed in any one of

Claims 15t oC@O)QRe.r@%HN%er eéRe ﬂﬁdm R?, NR 21 13, lower alkyl
optiPnal |y 1t o BbRbofi €87 565 002, of O S Or N optional Ly substytutec
Conpound as cl ai Axagpresefitsidowebatkyleeeei n R2 represents :
Z represents OR?®, halo, Het or aryl (which latter two groups are
both optionally substituted with one or more substituents selected from
10 halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR®, OC(O)R?, C(O)R®,
C(0)OR®, C(OINR'RY, NR'¥R" and SO,NR"R")
R and R independently represent H or lower alkyt (which latter
group is optionally substituted and/or terminated with one or more
substituenis selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl},
15 OR® OC(O)R’, G(O)R?, C(O)OR®, C(OINR'®R'™ NR'R™, SO,NR"R
and NR?S(0),R?! or 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 '
20 R' and R' independently represent R"™ and R' as defined
above, except that they do not represent groups that include lower atkyl,
Het or aryl, when these three groups are subsfituted and/or terminated
{as appropriaie) by one or more substituents that include one or more
" C(ONR' R andfor NR*’R* groups
25 R and R"™ independently represent H or lower alkyl (which latter
group is optionally substituted andfor terminated with one or more
substituents selected from OR®, C(O)OR®, C(OINRZR® and NR*R%),
one of R% or R™ may be C(O)lower aliyl or C(O)Het (in which Het is
optionally substituted with lower alkyl), or R'? and R"™ together represent
30 Cs alkylene (which alkylene group is optionally unsaturated, optionally
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CCONROR'. NR2R 3, Cl-4 alkyl optionally interrupted by 0 or N,
optionally substituted at N by [ ower al kyl, optionally subst'bamgglgtztbggnyl ,
or 30 optionally substituted pyridin-2-yl, pyridin-3--yl, pyrim =52yl
pyrazin-2-yl, pyrazol-4-yl, oxadiazol-2-yl, furan-2 yl, furan-3-yl,
"tetrahydrofuran-2-yi and - imdazoll,2-a)pyridin-6-yi. 9911 AMENDED SHEET
NO 20 -August 2003 WO 01/27112 -- 191 - PCTI|1B00101430 7. Compound as
clainmed in any one of Clains 1 to 6, weyein R3 represents lower alkyl. 5
8. Conpound as clainmed in any one of Clainms 1 to 7, wherein Xis O 9.
Conpound as clainmed in any one of Claims 1 to 8, mer{gfi n %R?A{ rﬁpresents
hal 0, opti eubstityteduibyt iangt «r maere dpweolkyly SEHRS: i AW AUANAlY ¢ o) Rs,

C( O Az, C(w%egfbg\),@l@rgﬁzﬁ NR12R13 or NR 6Y(O R17. ( 10 10. Conpound as

clainmed in erern ‘R4 is COCH3 or NHB, wherein B pepresents H,

S2CH3 or. C( O HR'" afd.RCdnpeperdlently sepiesent HhomlpweasralkygfordRai aRd 1 to 8,

wherein R4 5 represents, iodo, |ower aglkyl. .| r.al ich latter
tWwo groups R;%'etc’gﬁﬁ'@fi“!"ﬂ] 3‘&3 éﬁﬂ?%%" %&%ﬁﬁa 'Shb@g@(%gc%j&d\i\hféﬁﬂi% Rs-
represery s peiddbeyclié rif alkyl)), N(HY(OR17, N Y(OR1712, optionally .
substituted Het N&,;RlS (wherein R12 and R 3 together represent C3-5
al kyl ene i nt er r Bot aad Ry *@@en@@DI@§%ﬁti%ﬁ&l‘q"yers%ﬁglt 'V‘frl!ﬁl'bgﬁ‘t'&f'yl )). 20

{Eiec o s 16| S D AN s Gl Bled S SR or Mg (O R0
t er mi nat ed shpsidgENSrsatectal Gpm DRt C(OIRR’) CEPINRBT and NRTR™) or mi nat ed by
A0 O CL 4 al KR 4ng RT may be Het or aryl, which latter two groups are both
10 - optionally substituted with lower alkyl :
RS. RS’ R7, RBI RB' R1Bl R19, R20' R?.Z‘ st, R24 and R25
independently represent H or lower alkyl
R™ and R" independently represent lower alky
R* represents lower alkyl or aryl
15 R® represents H, lower alky}, aryl, C(O)R27 or S(O)zRZB
R* represents H, lower alkyl or-aryl
R represents lower alkyl or aryl
Het represents an optionally substituted four- to twelve-membered
heterocyclic group, which group contains one or more heteroatoms

20 selected from nitrogen, oxygen and/or suffur

with the provisos:

(¥} that R* is riot NH, when: R' is Cy3 alkyl optionally substituted with

25 phenyl, Het or a N-linked heterocycdlic group selected from piperidinyt and

morpholinyl; wherein said phenyl group is optionally substituted by one or

more substituents selected from C4 alkoky; halo; CN; CF3, OCFa or Cy4

alkyl wherein said Ci4 alkyl group is optionally substituted by Ci.4

" haloalky! or C14 haloalkoxy either of which is substituted by one or more
30 halo atoms; and R? is Cy.g alkyl;
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25 13. Conpound as clained in Caim1l, which is:

5- (2- But oxy- 5-i odo- 3- py(di nyl) - 3-et hyl - 2- (2- net hoxyet hyl ) - 2, @thind?%{jioﬁé TH
pyrazol o[ 4, 3-d] pyri m di n-7- one;

5- (2- But oxy-5-i odo- 3- pyridinyl)-3-ethyl -1-(2-net hoxyet hyl) -1, 6-di hydro- 7H
‘pyrazol o[ 4, 3-4pyri m di n-7-one; 30 "

5- (5-10do- 2-i sobut oxy- 3- pyri di nyl ) - 2- net hyl - 3- propyl - 2, 6- di hydr o- 7H
pyrazol oj 4, 3-dQyri m di n-7-one; 20 Auguslt 2003 WO 01/27112 -- 192 -

PCT/ 1 BOO/ 01430

B o | Ot RS o R pENGs e e S Rk iy - 2. &
4[5 (2- but gititmany UBstiulYriben vy, DRY,MD(0) RROI eciemm%/ctmﬂw

pyr azol o] 4, I n-2-yi]-1-piperidinecar boxYI ate; tent Butyl

515 (2 butwsa(éiuw ol AT 35 gL, Hokcat SRty
| o[ 4, dj b | at
EyE gzgr ggoxfé gbl oﬁ%gﬁpﬁ'ﬁwyﬁ'g" cﬂ %ﬁ@cg;o?g%?d?hydr 0- 2H pyr azol o-

[ 4, 3-dj py'rl m di n-5-yl ] ni coti nat e; tent But yl
[3 et hyl - |ooéj ro _y;i( @%0 7d
f-i-pyr azol 634 §g' r‘ﬁ%gﬁ;wﬁ 6 alﬁg%a%r@;Rt é?tl-P y S&Sh%&e&
[3-ethyl - lbﬁret%ﬁ@l DR cm@ °mVrcqt>joR5 NRORS, @tﬁcm)hs/m@r aliyi,
- pyrazol o[ 4, 3-dj pyr| m | acet at
[ 5 Et hyl - 5-$@NCocRVh- ¥l o alloiHigh fuhichatter four 1graves Bre
pyrazol o] 4, §yyllacetic acid; 15
[ 3- Et hyl - ?%ﬁﬂr%ﬂtjbgbgttgf&) y 3-pyridi nyl )- 7- 0x0- 6, 7-di hydr o- 2H
pyrazol dp4 3-dJpyrimdin-2-yl]acetic acid;
5-(2- Propox%“d'i 3-py(dinyl)-1-nmethyl -3-propyl -1, 6-di hydro- 7H
pyrazol o[ 4, Yk'yrl m di n- 7- one;
2-[2-(Di et hyl am no) et hyl ] - 5- (2- et hoxy- 5-i odo- 3- pyridinyl)-3-ethyl-2,6 20
di-hydro- 7H_£r\§ glzo%lp%[when ‘E'JsBX rt{errrzlaaﬂl uqc!ude s:i— to ten-membered carbocyclic
aromatic groups, which groups are optionally substituted with one or more
15 substituents selected from aryl (which group may not be substituted by
any further aryl groups), lower alkyl, Het, halo, cyano, nitro, OR®,
OC(O)R’, C(O)R®, C{O)OR?, C(O)NR'™@R'"®, NR'?*R"* (wherein R'? and
R'* independently represent R* and R™ as hereinbefore defined, except
that: (i) they do not represent C(O)Het in which Het is substituted by one
20 or more substituents that include one or more C(O)NR'®R'® andfor
NR'22R3a groups; or (if) they do not together represent Cy; alkylene

interrupted by NR*%) and SO,NR™R",

and wherein
25
each "Het” group identified herein is optionally substituted by one or more
substituents selected from halo, cyano, nitro, oxa, lower alkyl (which alkyl
group may itself be optionally substituted or terminated as defined below),
OR®, OC(O)R’, C(O)R®, C(O)OR® C(OINR'®R'  NR'ZR'™ and
30  SO:NRR', and wherein substitution at Het may be at a carbon atom of
the Het ring or, where appropriate, at one or more of the heteroatoms,
and wherein “Het” groups may also be in the form of an N-oxide,
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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-
dlpyrimid in-5-yl]-Nnethoxy-N-nethyl nicotinam de; 20 August2003

5- (5- Acet yl - 2- but oxy- 3- pyri di nyl ) - 3- et hyl - 2- (2- net hoxyet hyl ) - di hyd ro-
7H pyrazol o[ 4, 3-clpyrimdi n-7-one; 25

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

nmet hoxyet hyl ) - 2, 6- di hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n- 7- one;

5- (5- Acet yl - 2- but oxy- 3- pyri di nyl) - 3- et hy{,ﬂh- (2- met hoxyet hyl ) -1, 6-di hydr o-
7H pyrazol o[ 4, 3-d] pyri m di n- 7- one;

6- | sobut oxy- N, N- di net hyl - 5- ( 2- net hyl - 7- oxo- 3- propyl - 6, 7-di hydro-2H 30
pyrazol o[ 4, 3-d] pyri m di n-5-yl)ni coti nam de; 20 August 2003 WO 01/27112 --
193 - PCT/1BQ /8%14%8

5- (5- Glycol%rI but oxy- 3-pyri di nyl)-2- et hyl - 3- propyi - 2, 6-di hydro TH
pyr azol o[-4, 3-d] pyri m di n-7- one;

e e i e GO AR RO R e 1 2. ©

5- (5- Acety! .% ga %@u@éﬂ heidhy, thednd 2}1.(a"alkwfwh®ieim1all<)/bngUp]s mayi hyl -
di hydr o- 7H- z0l o[ 4, 3-d]pyrimdin-7-0

5- (5- Acet yI W en@ttenays ?-syfiGientyuoberol ce!mﬂ AemsubrJineat Ay Pranehedny| -2 6.
di hydr o- 7H pyr i Ra 7 leyclic/acyclic,
4-12-(5-(5- géée?iﬁ}agécg ?}ogbg%md}%(?dpﬁy gmB et ‘3@ ?r(%%chy% d?hs;/dro io

2H pyr azol o{andlar bk subsiitdted- 1y gne or mpré halogtpmsi di necar boxyl at e;

5- (5-Acetyl - 2- but oxy- 3- pyri di nyl) - 3-et hyl - 2- (1- net hyl - 4- pi pendi nyl ) -2, 6-
di hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n-7- one;

[ 5- (5- Aggt Y hnd whepsiaxy- 3- pyri di nyl ) - 3- et hyl - 7- oxo- 6, 7-di hydro-1 H

pyrazol o[ 4, 3-d] pyri mdin-1-yl]acetic acid; is

5-(1- Met hyl - 7- oxo- 3- propyl 6, 7-di hydro-1 H pyrazol o[ 4, 3-d] pyri m di n-5-yi)-

6-p rOIOOXW"'IEM; Eg@hgl “l?avlg? hdghylg"»bl?erpﬁ@édm&reﬁt (ihclude Cy. groups

Htetrazol - n3/ ]b F
hawng one or more double or triple carbon-carbon bonds,

15 and wherein

“lower alkylene”, when used herein, includes C,s groups which can be
bonded at two places on the group and is otherwise defined in the éame
way as "lower alkyl”

20

and wherein
“acyl” includes C(O)-lower alkyl,

25 and wherein
the terms “alkylHet” and “alkylaryl" include C4.5 alkylHet and C4.s alkylary,
wherein the alkyl groups (e.g. the Cqg alkyl groups) of alkylHet and
alkylaryl may, when there is a sufficient number of carbon atoms, be

30 lhinear or branched, be saturated or unsaturated, and/or be interrupted by
oxygen.
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di hydr o- 7H- pyr azol o[ 4, 3-d] pyri m di n- 7- one;

5-[ 5-(3- Hydr oxy-5-i soxazol yi ) - 2-propoxy- 3-pyridinyl]-1-nmethyls 3- -1,6
20 di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n- 7- one; £0§ug%%g

5- (5- Am no- 2- propoxy- 3- py(di nyl ) - 1- et hyl - 3- propyl - 1, 6- di hydr o- 7H

pyrazol o[ 4, 3-d] pyri m di n-7-one; {[5-(1-Methyl-7-o0x0-3-propyl-6,7-di hydro-1
H pyrazol o[ 4, 3-al] pyri mdin-5-yl)- 6-propoxy-3-pyridinyl]amno}acetic acid,
25 11[5-(1- Met hyl - 7- oxo- 3- propyl -6, 7-di hydro-1

H pyrazol of 4, 3¥® WA 1% di n-5- yl ) - 6- propoxy- 3- pyri.di nyl PCTABOM/01430

rnet hanesul f onam de; hi-[5-(1- Met hyl - 7- oxo- 3- propyi - 6, 7-di hydro-1°

H pyrazol o[ 4, 3-d] py(m di n-5- yi)-6- propoi;&/- 3-pyridinyl]-3-o0xo--al anine; _
({[5-(1- Met hyl - 7- oxo- 3- propyl - 6, 7-di hydr O ~H pyrazol o[ 4, 3- (Apyri m din-5 30
yl)-6-propoxy-3-pyridinyl]am no}sul fonyl)acetic acid; 20 August 2003 WO
01/27112 PGy I BOO' 01430 --194- /V-[5-(l

- Met hyl - 7- oxo- pr@#- ' r 1 i.m di.n- 5-

yl ) - 6- propoxy- 3~pyri |%‘51nﬁ1$a%ﬁé€d é‘ W%Zﬁf\&l'&% a %pr@géﬂ@o%'honélly

met hyl ami no) et titgtast iower dlkgixo- 6, 7-d i hydr o- 2H pyr azol o-[ 4, 3-

d3pyri m di n-5-yl }-6-ethoxynicotinic acid;, or 5

5-(2-[2-(Di net hyl am no) et hyl ] - 3-et hyl - 7- oxo- 6, 7- di hydr o- 2H- pyr azol o-[ 4, 3-
d] pyri mi di n- 5- @} - Gompang- as. plsired yn Kaiet 2y whaein iRidsilower dkyl, Gwaound as

defined in Ny Mty mgegd (o] i b.the [ OV] SOS r use.,as a
phar maceuti%al. 10 clié r‘?pﬁ'csnlf;nW Fa& é%@i'ﬁmﬁwatgﬂe%&er nme o 13
Wi t hout the prodPholinc-esminadechiiowanalkpl. mal nedi canent. 16. A fornul ation
conprising a conmpound as defined in any one of 15 Clains 1 to 13 w thout
the provisos in adm xture with a pharmaceutically or veterinarily

accept abl e adj dvanfComfiaundnas otlaimed iimrClaim 1,wherein R' represents a- 4-
piperiding! group, optionally substituted at the hitrogen atom of the
20  piperidinyl group with lower alkyl or G{O)OR®,

5. Compound as claimed in any one of Claims 1 to 4, whersin R°

represents G(O)NR'’R", NR'2R'?, lower aliyi optionally interrupted by one

or more of O, S or N, optionally substituted at N by lower alkyl or acyl, or
25  optionally substituled aryl or Het. '

6. Compound as claimed in Claim 5, whorein R® represents
CONRPRY, NR™R™, C,, alkyl optionally interrupted by O or N,
opti_onally substituted at N by lower alkyl, optionally substituted phenyl, or
30 optionally substituted pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2-yi,
pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl, furan-3-yl, tetrahydrofuran-2-yi and
imidazo[1,2-a]pyridin-6-yi. '
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17. Afornulation as clainmed in Caim116, which is a pharnmaceuti cal
formulation. 20 18. A formulation as clained in Caim 16, whi28hugsstad03
veterinary tion. 19. The use of a compound as defin ' ne of
Clains | t(}V%gw}Z‘g?\Mthout the provisos in the manufacture ?&fﬁ#@@%gmnt
for the curative or prophylactic treatnment of a nedical condition for which
inhibition of cGW PDES is desired. Whp1/27112 20 August 2003 20

PCT/ 1800/ 01430 - 195 -- --195 20. Use aS, clainmed in Caim19, 5 wherein
the condition--is male erectile dysfunction (MED), inpotence, fenale
sexual dysfunction (FSD), clitoral dysfunction, femal e hypoactive sexual
desire di sorder, female sexual arousal disorder, femal e sexual pain

di d I 1,C. dysf [ | . ; f
Uhe pr epar ai’ron WHMBOUBRAARBE 5 AMa0G A0 IR, A (& 6 dneli¥eld o

conprises: (rapre®epitd PAfdraiky®f a correspondi ng conmpound of formula I1: O 11
wherein R, ; R3, R4 and X are as defined in Claiml; is (b) for
compounds of formula | in which R represents |ower alkyl, Het, aryl, Het,

aryl, alkyi kot gfeqrﬁhé%}@ra 'cléiﬁ@}aﬁh dritf & of CVafim%][P%P?,, Whéreth X is@t i onal I'y

substituted as erern ore I'n respect al kylation of a

correspondi ng conpound of formula I, in which R represents H (c)

COnYer ST O, e SpSund 58 HaiFicc’h Sy R "5 EIAIRR 12 ¥ Wl 9 @ PR
represents halo, optionally substituted Het, optionally substituted aryi,
C(O)R®, C(0)AZ, C(O)OR®, C(O)NR™R"', NR'?R" or NR'®Y(O)R".

10 _ .

10. Compound as claimed in Claim 9, wherein R* is COCH; or NHB,

wherein B represents H, SO,CHjz or C(O)Het.

11. Compound as claimed in any one of Claims 1 to 8, wherein R*
15 represents iodo, lower alkyl, lower alkynyi (which latter two groups are
substituted and/or terminated by C(0)OR® (wherein R® represents H or
Cis alkyl)), NH)Y(O)R", N[Y(O)R'];, optionally substituted Het or
NR'™R" (wherein R and R™ together represent Css alkylene interrupted
by O or N-S(O).-(optionally substituted aryl)).
~ 20 12. Compound as claimed in Claim 11, wherein R* represents
" N(H)Y(O)RY (wherein R" represents Ci4 alkyl optionally substituted
and/or terminated by C(O)OH or C(O)O-lower alkyi) or lower alkynyl
terminated by C(O)0O-C,.4 alkyl.

25 13. Compound as claimed in Claim 1, which is:
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;
5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-7 H-
pyrazolo[4,3wa]pyrimidin;7-one;

30 5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyi-3-propyl-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;



o e AN et ke t® e £

20 group in, or on the phenyVpyridinyl, or pyrazolo, unit of, a compound of
formula I; (d) conversion of one R3 group to another by al koxodagestetmnge
or amino exchange for al koxide; (e) reaction of correspondi ng conpounds of
formul ae VI MOYYHIRigust 2003 WO 01/ 27112 PCT/ | BOO/ 01430 - - JRS/IBOY/NI430
wherein L is a leaving group and Rl, R2, R3 and X are as previously

defined for conpounds of formula 1, with a conpound containing a group R44
whi ch i s capabl e of exchanging for L;‘31%37'deprotection of a protected
derivative of a conmpound of formula 1; (g) for conpounds of formula 1, in
which R2 represents C(CONRIOR', and R O and Rl11 are as defined previously

for conpounds-(RB{itek{s-rRdb-3-pyaginy2-[2f4-aRrpesignetig-3-emaeels of fornul a
1, in which R2( reprse(g:gnts _B?C]-I y?I()Z[[_a( car tr)]?)xy_l icC al?;ﬂd derivative thereof)
with a conpofifydes-7Htpyraralalé3riRyomidin-7-enghi ch Rl and R' are as

Formuia 1 i EERE £1s (EHRMES iof v bty R0 SRR oL 1 g
conpounds  of pyrazold[4,3Vipyfimidin-2-gij WhsiperidinBartiskylahd; and X are as defined
5% Ve BN e Bl bbb Sl 0
Lemn?\(gl(c) o‘i‘;Eg%‘goﬂi[lfﬁ-dﬁwmdiﬁ%yﬂhtaféiidﬁﬁ&é?ﬁoﬁﬁ&%;V\D 01/27112 -- 197 -
5-(2-Propoxy-5-iodo-3-pyridinyl)-3-ethyl-7-ox0-6,7-dihydro-2 H-pyrazolo-
{4,3-djpyrimidin-5-yl]nicotinate;
. tert-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-

10 1H-pyrazoloj4,3-d]pyrimidin-1-ylJacetate;
tert-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-
2H-pyrazolo[4,3-djpyrimidin-2-yllacetate,;
[3-Ethyl-s-(5-iodo-2-propoxy-3*pyridiny!)-?—oxo-6,%—dihydro-1 H-
pyrazolo[4,3-d]pyrimidin-1-ylJacetic acid;

15  [3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-
pyrazolo[4,3-d]pytimidin-2-yllacetic acid;
5-(2-Propoxy-5-iodo-3-pyridinyl)-1-methyi-3-propyi-1,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;
2-[2-(Dimethylamino)ethyi]-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6-

20 dihydro-7 H-pyrazolo[4,3-djpyrimidin-7-one;
6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3-
dlpyrimidin-5-yf]-N-methoxy-N-methylnicotinamide;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-

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

25 5-5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2-
methoxyethyl)-2,6-dihydro~7H—pyrazolo[4.3—d]pyrimidin-7-one;
5-(5-Acetyl-2-butoxy-3-pyridinyl}-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-

7 H-pyrazolo[4,3-d]pyrimidin-7-one;
6-Isobutoxy-N, N-dimethyl-5-(2-methyl-7-ox0-3-propyi-6,7-dihydro-2H-
30 pyrazolo[4,3-djpyrimidin-5-yhnicotinamide;



required) by hydrolysis and/or (if required) exchange with a further
optionally substituted al kyl group; (i) for conpounds of forzolaagist 2003
which R2 r optionally substituted |ower al kyl (which alkyl group
i s branche a,ﬁgﬂ&%atur ated at s the carbon atomthat is atPtCéré[ﬁgﬁglt‘%‘gt he
rest of the nolecule), NRL2R13, cyano,. aryl or Het (which Het group is
either aromatic or unsaturated at the rbon atomthat is attached to the
rest of the nolecule), by cross- coupl 4%”& correspondi ng conpounds of
formula XXIV: 0 XXIV i0 wherein Hal represents d, Br or 1, and Rt, R3, R4
and X are as defined in Claim1l, using a conpound of fornula R2aM wherein
R2a r epr esebi(5-GlycologkRligobutbxy-3:pyridinys2enethykipropyli2, 6-dihydro-dfoup i s
branched and uns&t( rated .at .t carbon atomthat is attached to M, is
NR12R13, cyBW&Z0 #}?‘@Pvpﬂvd‘(" iPBf: Het group is either aromatic or

t ted " Q@.bgﬂﬂ?ﬁ i -9 _adi ﬂ-lﬂriqgn 3
ggfs?ng(rjai ﬁ 5Clﬁ{giAn‘??yland M e%%?g‘r?]?‘s) ZaEZ g{g@i@o al | ;@%gglﬁ.égwgtlal a(r)(ra 2
bor on gr oupdihydreeRHgpyragolob4, Scdpytimidin-grong;oss- coupl i ng reactions; or (j)
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{ tert-Butyl 4-[2-(5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-0x0-6,7-dihydro-

© 10 2H-pyrazolo[4,3-d]pyrimidin-2-yl)ethyl]-1-piperidinecarboxylate;
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-methyl-4-piperidinyl)-2,6-
dihydro-7H-pyrazolo[4.3-d]pyrimidin-?—one;
[5-(5QAcetyl-z-propoxy-s-pyridinyI)-3-ethyl-7—oxo-6,7-dihyd ro-1H-
pyrazolo[4,3-djpyrimidin-1-ylJacetic acid; ‘

15 5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolof4,3-dipyrimidin-5-yl)-

6-propoxynicotinonitrile;
1-Methyl-5-[2-propoxy-5-(1 H-tetrazol-5-yl}-3-pyridinyl]-3-propyl-1,6-
dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one;
5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl}- 1-methyl-3-propyl-1,6-

- 20 dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one;

5-(5-Amino-2-propoxy-3-pyridinyf)-1-methyl-3-propyi-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
{[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-yl)-
6-propoxy-3-pyridinylJaminoc}acetic acid;

25  N-5-(1-Methyl-7-oxo0-3-propyi-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl}-6-propoxy-3-pyridinyllmethanesulfonamide;

s N-[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyl]-3-oxo-B-alanine; )
({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolof4,3-d]pyrimidin-5-

30 yl)-6-propoxy-3-pyridinyl]Jamino}sulfonyl)acetic acid;
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N-£5-(1 -Methyl-?—oxo-s-propyl-e,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl)-6-propoxy-3-pyridinyl]alanine;
5-{2-[2—(Dimethylamino)ethyl]-3-ethyl—7-oxo-6,7-dihydrO-2!-l—pyrazoIo—[4,3—
d]pyrimidin-5-yl}-6-ethoxynicotinic acid; or

5 5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-oxo0-6,7-dihydro-2 H-pyrazolo-[4,3-
d]pyrimidin-5-yl}-6-ethoxy-N-methoxy-N-methyinicotinamide.

14. Compound as defined in any one of Claims 1 to 13 without the
provisos for use as a pharmaceutical.

10 -
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
15 Claims 1 to 13 without the provisos in admixture with a pharmaceutically or
veterinarily acceptable adjuvant, diluent or carrier.

17. A formulation as claimed in Claim 16, which is a pharmaceutical
formulation.

20
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

25  without the provisos in the manufacture of a medicament for the curative
or prophylactic treatment of a medical condition for which inhibition of
c¢GMP PDES is desired.
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20, Use as claimed in Claim 19,

wherein the condition is male erectile dysfunction (MED), impotence,
female sexual dysfunction (FSD), clitoral dysfunction, female hypoactive
sexual desire disorder, female sexual arousal disorder, female sexual pain
disorder or female sexual orgasmic dysfunction (FSbD)

21. A process for the preparation of a compound of formula I, as defined
in Claim 1, which comprises:
(a) cyclisation of a corresponding compound of formula Ii:

O
8 H,N
H\x ) 02 N R’
N
N N
- . I H Rz
R4

wherein R', R% R® R* and X are as defined in Claim 1;
(b) for compounds of formula [ in which R' represents lower alkyl, Het
aryl, Het, aryl, alkylHet or alkylaryl (whlch latter five groups are all

- optionally substituted as defined hereinbefore in respect of R'), alkylation

of a corresponding compound of formula I, in which R' represents H;

(©) conversiori, removal or introduction of a substituent on an aryl, or a Het,
group in, or on the phenyl/pyridinyl, or pyrazolo, unit of; a compound of
formula |; '

(d) conversion of one R® group to another by alkoxide exchange or amino
exchange for alkoxide;

(e) reaction of corresponding compounds of formu!_ae VIlI:
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wherein L is a leaving group and R', R?, R® and X are as previously
defined for compounds of formula [, with a compound containing a grbup
R* which is capable of exchanging for L;
s (f) deprotection of a protected derivative of a compound of formula I;
(g) for compounds of formula 1, in which R? represenis C(O)NR™R", and
R and R'! are as defined previously for compounds of formula |, reaction
of corresponding compounds of formula I, in which R? represents C(O)OH
(or a carboxylic acid derivative thereof) with a compound of formula
10 HNR™R'", in which R and R"' are as previously defined for compounds
of formula i;
(h) for compounds of formula I, in which R® represents C(O)OR®,
cyclisation of corresponding compounds of formula Vi:

o
H.N 1
XR3 O N R
Cn
)
OFpe
= 0
. R4
Vi

15 wherein R', R®, R* and X are as defined previously for compounds of
formula 1, and R®* represents an optionally substituted lower alkyl group,
as defined hereinbefore, followed by removal of the alkyl group R (if
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" required) by hydrolysis and/or (if required) exchange with a further

optionally substituted alkyl group;

(i) for compounds of formula |, in which R? represents optionally
substituted lower alkyt (which alkyl group is branched and unsaturated at
the carbon atom that is attached to the rest of the molecule), NR'?R™,
cyano, aryl or Het (which Het group is either aromatic or unsaturated at the
carbon atom that is attached to the rest of the molecule), by cross-
coupling of corresponding compounds of formula XXIV:

XR3 HNJB:Q’
N

R4

XXV

wherein Hal represents Cl, Br or |, and R', R®, R* and X are as defined in
Claim 1, using a compound of formula

R%**M
wherein R* represents optionally substituted lower alkyl (which alkyt group
is branched and unsaturated at the carbon atom that is attached to M),
NR'™R™, cyano, aryl or Het (which Het group is either aromatic or
unsaturated at the carbon atom that is attached to M), R and R" are as
defined in Claim 1 and M represents an optionally substituted metal or
boron group, which group is suitable for cross-coupling reactions; or
(i} for compounds of formulae {A and IB in which R? represents lower acyl,
lower alkoxycarbonyl or lower alkynyl, by a cross-coupling reaction
between corresponding compounds of formula XXIV, respectively, as
defined above, and a reagent or reagents capable of delivering the lower
acyl, lower alkoxycarbonyl or lower alkynyl group (or groups equivalent to
these).
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22, A compound of formula A, or of formula 1IB, as defined in Claim21,

23. Use as claimed in Claim 19,wherein the condition is male erectile
- dysfunction (MED). '





