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-1- 5, -DI AM NOPYRAZOLO , - !'PYRIM DINES WTH PDE- 5

I NHI BI TI NG ACTIVITY The present invention relates to a
wa@erseseod novel 5, 7-diam no%r azol o[ 4, 3-c/] pREMBHOGKE3747

whi ch are cyclic guanyl ate nophosphat e

%C%}Néﬁiﬁkéﬂoc RhoSRBed LS HEIAR Sl ¥> {;%1}%'1&8 A%TIVITY

hereli nafter referred to as PDE-5 iIn |b|tor

useful in the treatment of hypertension and oth
The gregenyiwvention relptrsdesrseries o mvel Spfi- émlappw@zolom 3-d]

pyrimiIhES CRPICH 8 TG okPnyef soRRB A EeeMir- sacife

phos‘bﬂ@ﬁ%f&%s@@fh@@ Wﬁ&'tdrbSﬁéreMéﬁéﬁ%@fé’rFe%ﬂt%‘ SPBECShhibitors) that
pressure ( defined by a nunber of haenodynam c

are ysefuiietier Featmhent afinybertensionswidadthendisorders, to processes for
conbi natiaon, Systolic blood pressure (SBP) is the peak
thelr@r@réarﬁapnﬁntegmd@tﬁ% vaed dy thelr preparatian, te sampgsitigns containing

ol i marteri al
thenb%@&lﬁlég%%){)ﬁ?oaﬁ%ggg]?%@ hgst@gr({bﬁ]@sg{( . The difference
between the SBP and the DBP is defined as the pul se

pressure (PP). Hypertension, or elevated BP, has been
i) Hydeftemgidnas a SBP of at |east 140mmHg and/or a DBP of
this definition, the preval ence of

Blooaﬁgﬁ%ﬁéggmfw&%ﬁw%m fheegiqaynapic parasisrs taken
elthetrr}‘f: g%%woﬁar&%%mﬂlﬁ’a{}h gfaglg% glggp%‘é %QRF ( égﬁon rﬂs?ﬁgak

artertdn BRSSP afttam@alasethéuwaﬁrpé@wtrmg iasRlic BR)dw;@r@stsGﬂesls the
is nmeasured in a non-clinical setting. Sonme 60% of

minimbitsardéria présqse taéame\deaspttwh%art welaxess e Thealitieretce between
tolic rt S e. the ve an
the S pipshe S APtDeRbRs e Bt PPosure (R8T on | <
associated with an i ncreased ri sk of stroke,
myocardi al infarction, atrial fibrillation, heart

Hypdradnisitre or pédvapde BRI, hus $eehalefilegerss SBFof gahst 140mmHg
and/érng%BrPngP :tat least 90mmHg. By this definition, the prevalence of
hypertension in developed countries is about 20% of the adult population, rising to
about 60-70% of those aged 60 or more, although a significant fraction of these
hypertensive subjects have normal BP when this is measured in a non-clinical
setting. Some 60% of this older hypertensive population have isolated systolic
hypertension (ISH), i.e. they have an elevated SBP and a normal DBP.
Hypertension is associated with an increased risk of stroke, myocardial infarction,
atrial fibrillation, heart failure, peripherél vascular disease and renal impairment
(Fagard, RH; Am. J. Geriatric Cardiology 11'(1), 23-28, 2002; Brown, MJ and

Haycock, S; Drugs 59(Suppl 2), 1-12, 2000).

The pathophysiology of hypertension is the subject of continuing debate. While it is
generally agreed that hypertension is the result of an imbalance between cardiac

output and peripheral vascular resisfance, and that most hypertensive subjects have
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(Fagard, RH;, Am J. Ceriatric Cardiology 11( ), 23-28,

2002; Brown, M and Haycock, S; Drugs 59( Suppl 2),
wQa202/048000) . The pat hophysi ol ogy of hypert ensPONIB2904/003747

the subject of continuing dehate. Wiile it is

general ly agreed that hypertension is the result of an

abndrﬂmlc?%gc Bﬁfd’t‘f? %ﬂdqﬁ&@as&g %Hk BHérat"f‘Pegslﬁgﬁ SR&i8lis uncertainty

ascu resrstance yper ensi ve

whichpreticteréhetges fidtBeenbrse & i 8l BMb B2, enggiecpeesyd
peri pheral resistance there is uncert ai nty whi ch

paranet er changes first (Beevers, Gﬁ% al . f BMI 322,
2-916, 20 te t I [ :
Despilfiedatas Mimbar PLALGseaR b Jetans pheugsrsiagital categories,
mclu'dﬂﬁj & g:rs],g? hetddr nelgjn Qﬁ‘fa@% ReNAL L anne&%bqs'{ aganists,

taa i C an | St S, dlum

calcraﬁgath'érﬂ'rm blockers, ehgidignsin Z:)bﬁﬁet(tlﬁg@nz'yﬁfé Ry mhividrs and
angi otensin receptor antagonists, the need for an

angl@mnéuﬂt liegeptar @atagoristsf theyired fonsneffacive tisatmant of hypertension
ii) PDE5 inhibitors Vascul ar endot heli al
is St'ﬁé‘Pk tésgkeldete nitric oxide (NO. This acts on vascul ar
snooth nmuscle cells and | eads to the activation of
guanyl ate cycl ase and the accunul ati on of cyclic
ii) PDEaIrHbitrsnonophosphate (cGWwW). The accunul ati on of
cGWP causes the nuscles to relax and the bl ood vessels
Vasautargndatieeliatisplis gecrata aitria exide é¥G)asThisacts es ivesamieesmooth

s GRG0 2SR e NSRRI i oumuator

of cy\EL gﬁﬁ@%’%i@é?ﬁe@* a@ %éteb@rport ant phospﬁo@atlo %ﬁ%%Ié/IPh%%uses

the rblmtes tterelax aed thes blBods eisedisas tatittes e ThigpeildtiohReBates vascular
| nhi bitors of PDE5 decrease the rate of hydrolysis of
resistange aiilise ipasistiern fesgustiond Blooddiesefreni tri ¢ oxi de.
Inhi bitors of PDE5 have been reported in several
chem cal classes, including:

The cGMP is inactivated by hydrolysis to guanosine 5-monophosphate (GMP) by a
cGMP-specific phosphodiesterase. One important phosphodiesterase has been
identified as Phosphodiesterase type 5 (PDE5). Inhibitors of PDES5 decrease the

rate of hydrolysis of cGMP and so potentiate the actions of nitric oxide.

Inhibitors of PDES have been reported in several chemical classes, inciuding:
pyrazolo[4,3-d]pyrimidin-7-ones (e.g. published i‘nterhational patent applications WO
03/06104, WO 98/49166, WO 99/54333, WO 00/24745, WO 01/27112 and WO
01/27113); pyrazolo[3,4-d]pyrimidin-4-ones (e.g. published international patent
application WO 93/07149); pyrazoio[4,3-d]pyrimidines (e.g. published international
patent application WO 01/18004); quinazolin-4-ones (e.g. published international
patent application WO 93/12095); pyrido[3,2-d]pyrimidin-4-ones (e.g. published
international patent application WO 94/05661); purin-6-ones (e.g. published
international patent application WO 94/00453); hexahydro-
pyrazino[2’,1":6,1]pyrido[3,4-b]indole-1,4-diones (e.g. published international
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pyrazol o[ 4, 3-d] pyri m di n-7-ones (e.g. published
i nternational patent applications WD 93/06104, WO
wO 0401866 WO 99/ 54333, WO 00/ 24745, WO 01/ 27 1PAR1E20EH/003747
WO 01/27113); pyrazol o[ 3, 4-djpyri m di n-4-ones (e.g.
publ i shed international patent application WO
I

appltEginAR 95Rp07aPay ke b -IT 2 BTl [t o pTRAec
intem@umazmpphcéh@mWO(Q@/ZJMI}I})bI [ shed i nternational patent

application WO 93/12095);

pyrido[ 3, 2-d] pyri m di n-4-ones (e.g. published

Althéﬁéﬁfpneg/t %%\gegi)?gﬁ taSS t%sggg l@!ﬁ?@%}%n n@rv\ﬁ)ggfr{?% 6615%@? ated conditions
sucrgBQ hg i 1%9)/ o éﬁ]%)’ﬁ 3@? fiﬂ%érglﬁg%@tsé'd% agents for the
tream;éxhtl cfhé/qbertehemnat PDES inBibitephreclatovam deﬂwéWeh%éﬁb of male

and|mdazo[51f|][124]tr|a2|n ones . 9. published
eredtif éysfamtmme @pﬁa depatil tadalghl ggﬂzlmcé@)aﬂl Algfhﬁiagﬁrrtaifa/a

been as en t he tr ment
dernppidpBiEn e S TanEfafeneE R il Miekéd AhPERpeinetic and
Ao AR h
phaffdy? b .f@f%ﬁn B O EchrBo Ao 18] B AR nniitors
of PDESathat have fm prdve d esedaxdtivitye imdyigbuemd/oroem ertemded half-life in vivo.
sildenafil, tadalafil and vardenafil. There remains a
demand for new PDE5 inhibitors, particularly with

wo PR Al T TR B8P Bl oP R s v @ POE-S

|nh|b|ﬂ'ib BifbeY, svhdh EhEBelRal fBﬁN@atHﬁ%i%%@%'fﬁfé bé{ﬁdﬁd(/a'sﬁular

tto and/or an extended half-ITfe in vivo.
systém’ 00660 and WO 01/ 18004 di scl ose
pyrazol o[ 4, 3-d] pyrimdines with a PDE-5 inhibiting
effect, which can be used for treating disorders of
r dii: [
reclidE 8 23PULEine ¥RGER rSREe8 pReules Suipbbihes gf formuta ()
formula (I) N I

R. _R
~N7
6
RN A
O
N SN
5 I
R R4 (|)

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

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

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

which is optionally substituted with one or more R® groups, or hydrogen;
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(1) wherein RL is a cyclic group selected fromR, RR

and R, each of which is optionally substituted wth
wor@soren®r e R7 groups; R2 is hydrogen or - al RgT/B28Bt/003747

and R4 are each independently. C -C alkyl, C-C

al kenyl, C -C alkynyl or C -C cycloal kyl, each of

which is optionally substituted with one or nore R8

groups, or R, which is optionally substituted with

or —IQRERCoriBIRE, WRidl i8 Wipsionally Sytsktivged; with ok or mdre R groups;
forms R, which is optionally substituted with one or

nor e RlO groups; R6 is selected from-Y-CO R15 and

attached at N1 or N2, is C
Vi S@I%qtg&fm@ %\%(ﬁgaﬁﬁérqed? C al kenyl or C -C al kynyl,

each of which is optionally substituted by C -C
al koxy, C -C hal oal koxy or a cyclic group sel ected

R®, WHiehmRiyb&Ragach& at R oRE’ iis OR G al@lcﬁpbghblqdlkybrCCC Slkenyl or
hal ocycl oal kyl, each of which i's optionally

C,-Csalkynyt eacl dﬁyvm;h 5 Qﬂtt@@ﬁyy substituednay GaQs @J&sﬂxyoﬁ 6
haloafoY gb Ayt clieoresimsalarnigt from & SRRy R eREE R c.C

cycl@ky@%"(&? ill‘é{ikﬁc%?@@l'l' ea%ﬁglﬁ@ﬁ‘ %%al’l}'&dz\kl)%lﬁét&?by C,-C,

alko B%J ﬁaltﬁll@oxypbﬁﬁ&hs h@lrogen] koxyphenyl , OR12,
NR R13, NR C(OR 13, NR co R14,
C(O) R12 CO R12 CONRR13, CCN, -C cycl oal kRyI or R,

R'i |s o,oes{?@p@(ﬁ)hgf gfrﬂgwue%galﬁ gf @?l?%llygl q@{}bsﬁi %t Ed-d’fj ct,yhcloalkyl,

h R1 | e I C
C,-C ar}é?éé 6aW 9%@20'3 @)G(@))hgc(mg? Nﬁ R Nﬁ &YH)RS, -
NR”CO,R", C(O)R” CO,R™, CONR"R" or CN: .

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

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

R"is halo, C,-C,, cycloalkyl, C,-C,, halocycloalkyl, phenyl, OR™, OC(O)R"”, NO,,
NR"”R", NR”C(O)R"”, NR"*CO,R", C(O)R", CO,R", CONR™R", CN, oxo, C.-C, alky!
or C,-C, haloalkyl, the last two of which are optionally substituted by R";

R" is phenyl, NR”R" or NR*CO,R";

R"™ and R" are each independently hydrogen, C, C,alkyl or C,-C, haloalkyl;

R"is C, C,alkyl or C,-C, haloalkyl;
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NR R13, NR C(O R13, NR CO R14, C(01)2R, CO R13,
CONRR13, CN, oCxo-C, alkyl or C -C haloal kyl, the | ast
wao wws0896ehi ch are optionally substituted by RIRCT/HR004/93747
phenyl, NR R13 or NR CO R14;-5R12 andR13 are each
i ndependently hydrogen, C C al kylor C -C hal oal kyl ;
R Bl”(}/dk@géﬁ & 81y lafdyl EptidndIg! Qaskiited WithFne bﬁm’@)@'b&ﬁﬁﬁs selected
-C al kyl dptionally Substituted with one or “nore
frongpbemd i‘@lke@lddCﬁ -Coalkytosdyy NH,hBHEC -Ogalk () aBd & (0HGpalkyl),;
NH , NH(C Cal kyl) and N(C -C al kyl) ; R16 is a
car boxyl ic acid isostere selected fromtetrazol -5-yl,

R* g téér};h%ﬂs %rcﬁ{j) %c{s)té'fsf‘f’%ct%& lf@i‘rgietéazxyﬂl -5-yl, 5-trifluoromethyl-1,2,4-

triazél -5- I&ém@mﬁsmmg -2 4 tﬁégém%fplz §udnh§1dro mdﬂh*&lz oxBéiazol-3-

RI7 is selected fromC - , phenyl
yl, —SOgNK'IR" aIKhKIk@N}'IRfﬁd - CO phenyl ; R18 |s seI ected from
- SO (C-Calkyl) and - S - phenyl; R and R are each
i ndependently a C -C cycl oal kyI or C -C cycl oal kenyl

R" |9 s%\é%tec?ﬂ%% el CMé'lééh [g@é\y (r%gje 1 {: ?I":Rﬂg%?l 'é@%henwen

re are an appro
poI ycyclic and which may be fused to either (a) a
monocyclic aromatic ring selected froma benzene ring
R" iaselestad from 6SOpéGpEx atkyhetnsr-e3@gpheny; ri ng cont ai ni ng
up to three heteroatons sel ected fromnitrogen, oxygen
and sul phur, or (b) a 5-, 6- or 7-nenbered

R* aﬁ@tF@’reﬂ%l ééb%%ﬁ% Qd%\t&%ba@' é%ld’eﬂk);l%r@-r@ ecw(;},oalkenyl group,

et eroat ons se rom ni't rogen,

eacls of phith mBy ddeithermeomsuyilic GdWrdﬂféré )ér@aﬁ'”@ﬂ)}‘b r@ite number
napht hyl giroup, each of which may be fused to (a

of rmg;atgmqs orelygyclisang witclk yrayolae &@qd toreithgr

(a)  amonocyclic aromatic ring selected from a benzene ring and a 5- or 6-
membered heteroaromatic ring containing up to three heteroatoms selected from
nitrogen, oxygen and sulphur, or

(b)  ab-, 6- or 7-membered heteroalicyclic ring containing up to three

heteroatoms selected from nitrogen, oxygen and sulphur;

R® and R* are each independently a phenyl or naphthyl group, each of which may be
fused to

(@) a C,-C, cycloalkyl or C,-C, cycloalkenyl ring,

(b)  a5-, 6- or 7-membered heteroalicyclic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur, or

()  a5-or6-membered heteroaromatic ring containing up to three .

heteroatoms selected from nitrogen, oxygen and sulphur;

R, R" and R" are each independently a monocyclic or, when there are an
appropriate number of ring atoms, polycyclic saturated or partly unsaturated ring

system containing between 3 and 10 ring atoms, of which at least one is a
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(b) a 5-, 6- or 7-nenbered heteroalicyclic ring

containing up to three heteroatons selected from
wordosogen, oxygen and sul phur, or (c) a 5- or PCT/IB2004/003747

6- menbered heteroaromatic ri-eg containing up to three

het eroat ons sel ected fromnitrogen, oxygen and
hetelalit SoleGlog Mo Sh Q8N A iich Mo may be fused to
a CrCeyoisaike or @G coydidatkeatl gradedr amarudyclic drsaatis dhgdelected

ring system containing between 3 and ring atons, of
fromphibenzée riegsindom 8- pg bdanembgeadhelgrepromatisgingicantaiming up to

ni.troge oxyge d su] phur, which ring /may be fused
threfz@e&er%a{‘@%%%ggﬁcﬁﬁpmd}l{r By W@PBeﬂr\ge Phﬂ?{oup or a
nonocyclic aromatic ring selected froma benzene ring
and a 5- or 6-nenbered heteroaromatic ring containing
R® ang R'batcheaeh imelependéntiina $ebe Gtradmbecsd heterog@matioyrgen
and sul phur; R and R are each independently a 5- or
contginipgroete dhneethatemaiomsiirdenangeadyisalastedyrom nirogancexygen

h ) i nd d | | d f ' ,
and SRR SR < ieREY Pofercie R hay furcher be fused to
(2)z)2 S§%ERRENE5- BF 6OmBRIFRES AeltPbSIoPRatRITd E?r'it'aﬂﬂng up to three

cont’aining up to three heteroatons selected from

- hetenoatoogeselecteddrom aitcogan, pygen ahyl sGlph@reycl oal kyl or C

- C cycl oal kenyl ring; (%27 a 5-, 6- or 7-nenbered
hef®r oaCi-€y EVFoatvhgr et sYHPAlkeny! Rg:t hr ee

h - "

sul@nor @ %768 PRIt MpldReRe e AR EM wn s tree
hetdrOABRANEIIBERY FROMPNASYEH, ioky§én anBRIgHIRT 6 are an

appropriate nunber of ring atonms, polycyclic saturated

ri ) syatbemzeoetiagni ng between 3 and ring atons, of
which at | east one is a heteroatom sel ected from

R, R" and R® are each independently a monocyclic or, when there are an
appropriate number of ring atoms, polycyclic saturated ring system containing
between 3 and 10 ring atoms, of which at least one is a heteroatom selected from

nitrogen, oxygen and sulphur;

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

independently selected from nitrogen, oxygen and sulphur; and
Y is a covalent bond, —CH,-O-CH,-, C,-C, alkylenyl or C,-C, cycloalkylenyl;

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

compound or tautomer.

As used herein, alkylenyl indicates an alkyl-m,n-diyl unit where m and n are the
same or different, such as methylene (-CH,-), ethylene (-CH,CH,-) and propane-1,2-
diyl (-CH(CH,)CH,-).
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ni trogen, oxygen and sul phur; Ris a 5- or 6-nenbered

heteroaromatic ring containing up to three heteroatons
w0 pbsperaent |y sel ected from ni trogen, oxygen BEIB2004/003747

sul phur; and Y is a coval ent7bond, - CHOCH -, C-C

al kyl enyl or C -C cycl oal kyl enyl; a tautoner thereof

or a pharmaceutical® acceptable salt or solvate of

sai d conmpound or tautomer. As used herein, alkylenyl

As usadineréias cydloalkiiehynindicdted a Uyld;lbahwlemm mydiudlt wheere i laad n are
same or different, such as nethylene (- Qj)ms et hyl ene

the ganpiocHifieyenth suph 6pAveloprapang:- 9/11 qul@wtﬁvql xe)ne-‘r4 diyl.
used herein, cycloal kyl enyl indicates a
cycl oal kyl -mn-diyl unit where and n are the sane or

Unle%lsfc{tﬁ%ﬁﬂée lrﬂ{ﬂlgg,?@rl?ﬁ&gpﬂ @géﬁgﬁﬂiorl{b r%Wbeaé’(P'al(I;ht ?r branched

cycC exane- se’indica

and abkidin drto @ darlsgn aiterny, preyerablyst toab gintd pHrtld‘.ullarlle'letd 4amibon
contain 1 to 8 carbon atons, preferably 1 to 6 and

atonpsar Exempies of alkybinglugerpeinyheing. nxepyh isepeioyAInchutyl, isobutyl,

l ude th t ro
sec bk T Aty Premelkgo Baonai iR B inpl Stk
nethoxy, et hoxy, 1 sopropoxy and
BOpﬁJ %qu?ﬁﬁﬁﬁy ot herwi se indi cated, an al kenyl or
aIkynyI group may be straight or branched and contain
2 to 8 carbon atons, &peferabl 2 to 6 and
Unle@érqth@rmrl%ﬁ indicated, an alkepykoralkmy! sreumaRYdhstsaightier brgnched

and Bofilir oo Broaibhl erRariristabhss BY Gt blgh 2o gervon

atonhRd h%yyéorﬂam W fao@rdamble dintiBRSbSHARWMICRSNA] %%hﬁ%ated

a cycl oal kyl or cycl oal koxy group may contain 3 to

Exannple;;—@ftaikmyl ey dileyrgi tichrdendnyc giltylj butadienyhend phapargyl.
are an appropriate nunber of ring atons, polycyclic.

Exarrpl es of cycl oal kyl groups are cycl opropyl
Unles$$ tﬁ@r‘\a/ﬂéé/ |nd|cated a cycloalkyl or cycloalkoxy group may contain 3 to 10

ring-atoms, may be either monocyclic or, when there are an appropriate number of
ring atoms, polycyclic. Examples of cycloalkyl gfoups are cyclopropyl, cyclopentyl,

cyclohexyl and adamantyl.

Unless otherwise indicated, a cycloalkenyl group may contain 3 to 10 ring-atoms,
may be either monocyclic or, when there are an appropriate number of ring atoms,
polycyclic and may contain up to 3 double bonds. Examples of cycloalkenyl groups

are cyclopentenyl and cyclohexenyl.
Aryl includes phenyl, naphthyl, anthracenyl and phenanthrenyl.

Unless otherwise indicated, a heteroalicycly! group contains 3 to 10 ring-atoms up to
4 of which may be hetero-atoms such as nitrogen, oxygen and sulfur, and may be
saturated or partially unsaturated. Examples of heteroalicyclyl groups are oxiranyl,

azetidinyl, tetrahydrofuranyl, thiolanyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
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cycl ohexyl and adamantyl. Unl ess ot herw se indicated,
a cycl oal kenyl group may contain 3 to 10 ri ng-atons,
woreapsloeeed t her nmonocyclic or, when there are aPCT/IB2004/003747
appropriate nunber of ring agons, polycyclic and nay
contain up to 3 doubl e bonds. Exanples of cycl oal kenyl
I S R AR APy S OE K AN AR BRY rpoffafty, pipericinyl,
pyrazlmdin;alnpWaao)rdimledloe@SybwmphomwlJ dithizmatl etthioraorpholinyl,
het eroal i cyclyl group contains to 10 ring-atons up
piparazinylppzapinyh onayemaylhth@etpnaylomamaw anl anatzaagreyi
oxygen and sul fur, and nay be saturated or partially
unsat ur at ed. Exanples of heteroalicyclyl groups are
Uniéss 6tﬁBMIGeW&ét@Hn¥|hetér%ta @l@h&& hiafhe 314 *vo Pinglatbms up to 4 of
pyrrolidinyl, pyrrolinyl dazo |d|n
whichmreg s h@tyeko atarhé ebieimyk, mtdmg:emlomygén addrsymfunr@xamwlbs of
tetrahydropyranyl, piperidinyl, pyrazolinyl
hetesoary erqupsrane fubh.dhignyl, pyﬁ@hﬁ h@tamwl thigzo I,aﬁwazolyl pyrazolyl,

By e T

pyrAim\gr yrrRizinyditemhLsly), ﬁléﬁﬁrlﬁaéddltlcﬂf @.N@té‘rﬁﬂﬁéﬂe’i‘éa Ilhi%ludes

10r|ng-atorrs up to 4 of may be hetero-ato
fusestinétersaryli droupefor exgmete hemizlmidefzmiyl tEa«mmbzslybﬁmldazopyndmyl
heteroaryl groups are furyl, thienyl, pyrrolyl,

bengxaziny beqzmtlyggupy\ oxpzelaayipyl, bgpz%fyfﬁrwl quinolinyl, quinazolinyl,

quuio%ggr@ﬁalé +2ﬁtﬁ|§g§/lm %ﬁﬂ{e}ﬁr@gcﬁrﬁ%%ﬁ a%ggnbg@kﬁégzgpmyl indolyl and

,Smmyldam nyl, tetrazolyl, triazinyl. n addition, the
term heteroaryl i ncl udes fused het eroaryl groups, for
exanpl e benzi m dazol yl, benzoxazol yl,

i m dazopyridin benzoxaz nyI benzot hi azi nyl
Halo, means dWere. P bIURS 6f ip qui nol i nyl ,

qui nazol i nyl, qui noxal i nyl, benzothiazolyl,

pht hal i m do, benzofuranyl, benzodi azepi nyl, indolyl

Halc’ﬁllg/l l|ﬁ@ud@@hlbhohbi@bﬂ(yﬁﬁﬂﬂﬁlélbémyl%nd?bémblball@ll WThs
2-bromoethyl, 2,2,2-trifluoroethyl, chlorodifluoromethyl and trichloromethyl.
Haloalkoxy includes monohaloalkoxy, polyhaloalkoxy and perhaloalkoxy, such as
2-bromoethoxy, 2,2,2-trifluoroethoxy, chlorodifluoromethoxy and trichloromethoxy.
Halocycloalkyl includes monohalocycloalkyl, polyhalocycloalkyl and

perhalocycloalkyl.

Unless otherwise indicated, the term substituted means substituted by one or more
defined groups. In the case where groups may be selected from a number of

alternative groups, the selected groups may be the same or different.

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

more R’ groups; and



10

15

20

25

30

Hal oal kyl incl udes nonohal oal kyl, pol yhal oal kyl and
per hal oal kyl , such as 2-bronvpet hyl,
WQ2®5m849616 f | uor oet hyl, chl orodi fl uoronet hyl anpiCT/1B2004/003747
trichloronethyl. Hal oal koxy -g.ncl udes nonohal oal koxy,
pol yhal oal koxy and per hal oal koxy, such as
A: D AR . .
R i3 oA 08 oS M BRI AR sy or. when ther ar
an apptalstiete eahtsr of fiehudesspolgbydiies whiakamlsy Ibe fused to either
pol yhal ocycl oal kyl ‘and perhal ocycl oal kyl . Unl ess
ot (@r wi 8 énonmilyche sthmatitering selestasstromua banaermeng and a 5- or
supstituted by one or nore defined,gro . n the cas
6-mGREPE S fRAF IS MG AL IBEG YR IR TRE Hslgrogioms seiédfed from
; e [V he sel ected groups nmay be the
mtro@%h,e&g&fﬁééll ?rg(gréglhﬂﬂﬁr,r?trone preferred enbodinent, Rl is R
(b) , B ch- drs7-pErhioev@ld hetsrdasitydligtrindy edrithinimeupto three R7
groups; and-9- Ris a C -C cycloal kyl group, which may
hetebeatemstaaleeted dwye hiteogsn, oxyeen endselpue. an appropri at e
nunmber of ring atons, polycyclic, which my be fused
to either (a) a nonocyclic aromatic ring selected from
j 3 < red heteroaromatic
Pref%ér?gﬁﬁ‘r}tg é’j\lr W?ﬁgeﬂglc%%%%é&ﬂ@g glé‘t?'orrs sel ected from
ni trogen, oxygen and sul phur, or (b) a 5-, 6- or
7-menbered heteroalicyclic ring containing up to three
Moreprefeeaiv g’ isa eeneaydicdre @i @y%@@hyl WRYPen and
sul phur. Preferably, Ris a nonocyclic C -C cycl oal kyl
group. More preferably, Ris a nonocyclic C-C
I y, R is cyclopentyl or
Mosgéﬁfgﬁﬁllﬁ”g%%gﬁlgpgg@\ gfgﬁﬁe I'en‘oodi ment, Rl is R,
which is optionally substituted wth one or nore RY

r oups.
In argl;’othe}O preferred embodiment, R' is R®, which is optionally substituted with one or

more R’ groups.

Preferably, R® is phenyl.

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

more R’ groups.

Preferably, R® is a monocyclic saturated or partly unsaturated ring system containing
between 3 and 8 ring atoms, of which at least one is a heteroatom selected from

nitrogen, oxygen and sulphur.

More preferably, R® is a monocyclic saturated or partly unsaturated ring system
containing between 5 and 7 ring atoms, of which at least one is a heteroatom

selected from nitrogen, oxygen and sulphur.
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Preferably, R is phenyl. n another preferred
enbodinent, RL is R, which is optionally substituted
wowaok/ogses or nore R7 groups. Preferably, R i s BCT/IB2004/003747
monocyclic saturated or pariqlpy unsaturated ring system
contai ning between 3 and 8 ring atons, of which at
Mosh {3krs®NE R Je PR hBERTPSRARBI T LK sVE QoiaRRRTbetyeon 5 and
7 ringaétym@t efiwhlchParleast dHesigtalhétefshtbhNgeleyieUETom dittGyaM, dYygen
etween 5 and 7 ring atons, of which at |east one is a
and balpbusat om sel ected from ni trogen, oxygen and
sul phur.-10- Mst preferably, R is a nonocyclic
saturated ring system containing between 5 and 7 ring
In ar?cﬁtﬂ@?gre%rré‘@ 'eﬁ*bo%ﬁmleﬁﬁ‘%&é’ e \'Nﬁic"l‘\ iQ%‘b‘ﬁBﬂ?i é‘ﬂt?s?l'tlfl@& §fth one or
rom nitrogen, oxygen and sul phur. n another preferred
mor&FBefbunt, R1 is R, which is optionally substituted
with one or nore R7 groups. Preferably, Ris a 5- or
6- menbered heteroaromatic ring containing up to three
het er ons_i ndependently sel ected,.from nitr.ogen
Prefgiapie i< dnch SUpImTERETeS e amryc RS, oAb o beee
. . g A od
hetep GBI a8BR ol 1A% B MiRenC LRV AR) A SFELC,
two further nitrogen atons in the ring, or a
6- membered heteroaromatic ring including 1, 2 or 3 .
Moraiprefetaily &R oifs Sperabprast etenaromatis ringreanfainingha eataroatom

sele tsye(rgtrf?érélﬂtr %n%fq%!yéélgﬁ{;\ﬁi’s%?%%%@?o?n%é%%&?ltﬁé%%y nitrogen
atorh nl B4y lor aReLFidmhis¥redHet@WardhBYE ring including 1, 2 or 3 nitrogen

atoms.

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

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

}

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

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

Most preferably, R’ is fluoro, methyl, ethyl, hydroxy, methoxy, propoxy or CONHMe.

Preferably, R® is hydrogen or methyl.

More preferably, R? is hydrogen.
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Most preferably, R is pyrazolyl, imdazolyl,
i soxazol yl, oxazolyl, oxadiazolyl, pyridyl,
w@eosadewiayl , pyrimdyl or pyrazinyl. PreferabP@I/1B004/0®3747
halo, C -C alkyl, C -C hal oadtkyl, OR12 or CONR R13.
More preferably, R7 is halo, C-C alkyl, C -C al koxy,
hydroxy or CONH(C -C al kyl). Mst preferably, R7 is
fluoro, nethyl, ethyl, hydroxy, nethoxy, propoxy or
Prefeitier’ iBrhgtesgdn, \C.-GRRalkgl, hibhdg exptionalies iitystitutdareith one or
preferably, R2 is hydrogen.-11- Preferably, R3 is
morg\Ri g ers, a& R'cvdiiatyis, optiengly sebgiitieshuith phe @5 snoreuR egroups;
with one: or_ nore R8.groups [ which is. optionally.
and ieis: 8 Memesnie s WhgndRess el abPariialn o aibr g ring
j ' I ri i r i at
B B i o A R RR P En T T sioms. o
whictoalt least ovge ised heteno@oanseléctedrigpratnitnegergfoxwhen anatsulphur.
| east one is a heteroatom selected from nitrogen,
oxygen and sul phur. Mre preferably, R3 is hydrogen, C

Morg gy deigPiy 1 s difot C 3ol BT b sHBoM, behifiisflytn one
or mré IR° ey, IFRe WRIHIE VB haPSubdiRlited with bie dr more R® groups;
nonocyclic saturated ring system containing between 3

and avitbr@inrRnig samomecycic satuciediting egstenooentainiag between 3 and 7
. heteroatom sel ected from nitrogen, oxygen and sul phur.
ring gteyRe, Qirhieh 2é ipastvpgiisarietereaion selectqghfrem pirogen, oxygen and
sulp\%ﬁ?i onal Iy substituted with one or nore RO groups and
€érein Ris a nonocyclic saturated ring system
cont ai ni ng between 3 and 7 ring atonms containing one
nitrogen atom More preferably, R is azetidinyl,
In oy prefeirdd mynbadimenp R ig iRty Whiah iaoptibeallypsebstituted with one or

morg QP YR aid WISHSBIR' 55 RSBCYEIC BB GHa0 e Forlgining
beteer$hRd PR dtomEcoftatlifgSHB MY den atom.

More preferably, R is azetidinyl, pyrrolidinyl or piperidinyl.

In another preferred embodiment, R’ is C.-C, alkyl, which is optionally substituted
with one or more R°® groups and wherein R’ is halo, phenyl, C,-C, alkoxyphenyl,
OR", NR"”R", NR"”CO,R", CO,R"”, CONR"R", R® or R", the last two of which are

optionally substituted with one or more R°® groups.

More preferably, R® is hydroxy, methoxy, methoxyphenyl, NH,, NHMe, NMe,,

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

optionally substituted with one or more R® groups.

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

more R® groups and wherein R® is a monocyclic saturated ring system containing
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OR12, NR R13, NR C R14, C R12, CONRR13, Ror R, the
| ast twofo which are optionally substituted with one
W@er00s04®1RR9 gr oups. More preferably, R8 is hydPORIB2004/003747
met hoxy, net hoxyphenyl, NH ~12NHWVe, NMe , NHCO Bu,
NMeCO Bu, CO H, CONHMe, R or R, the |last twoof which
bet@ééh SRINdONAhG BGTHOSST LR Gt Yéddh opiRds 8" hTBFGRIGH <1888 from
n one preferfred enbodi nent, R, whi
nitragen, orpdéry asdissiphuat ed wi t h one or nor e R9 groups and
wherein Ris a nonocyclic saturated ring system
containing-12- between 3 and 7 ring atons, of which at

Morg E3ter e i R Rl SRR B 150 s Sobleiiff pavpen 3 anc

7 rirkPhtehd &shthinfitl SYS hRFBEPNEBINEAG oRESNER bR 8Rfeh AfoRd

atoms containing one nitrogen atom and optional Iy one
oxygen atom Most preferably, Ris pyrrolidinyl,

i peridinyl or nmorpholinyl. n another preferred
Moséﬁsoferamm Iﬁspyr@l'ﬁbny' W@mmﬂ %@@@HQM substi t ut ed
Wi th one or nore RO groups and wherein Ris a 5- or
6- menbered heteroaromatic ring containing up to two

In aﬁbl‘?ﬂé@%ﬁé’feﬁb@'é‘inbd\ﬁ?ﬂh@nprR"fl@'Fa*bMicrﬁs'o‘btlﬁﬁéW@ub@tnuted with one or
Preferably, R9 is rrethyl or CO Bu. n another preferred

moreR@ioupsand Rhereiniy tisay 8noo-nemBeddiyéterasrbataticsing
optionally substituted with one or nore R8 groups, or

contﬁgwmg uaztettwamtwgerww i di nyl or piperidinyl, each of
which is optionally substituted wth one or nore R9
groups, wherein R8 is hydroxy, nethoxy, nethoxyphenyl,

Mor&igrefeibe, RN¥Boyra2$idO Bu, NVeCO Bu, CO H, CONHWe,
pyrrolidinyl, plperldlnyl nmor phol i nyl or pyrazolyl,

the last four of which are optional Iy substituted with
Prefrsbly, RVR mhethyl of QBRg,2Nd whereln

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

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

R® is methyl or CO,Bu. '

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

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

Most preferably, R* is hydrogen, methyl or ethyl.



10

15

20

25

30

RO is nethyl or CO Bu. n one preferred enbodi nent, R4
is hydrogen, C -C alkyl, C -C haloal kyl, C -C al kenyl
wo@e00§04%61@l kynyl . Mre preferably, R4 is hydr oBEnIB2@4/083747
al kyl or C -C hal oal kyl. Mst3-preferably, R4 is
hydr ogen, nethyl or ethyl.-13- In another preferred
y r 4, : .
n RO b et TRt B WAL UBHAY, sutgturon
withicheeomminee RE1 groups andhemereireREisaa encocgplior op mihenethere are an
nunpber of ring atons, polycyclic saturated ring system
apppiate RUmpepf ieg tananeplyeymlic seturetasbingpystag egntaining
b tIeas% oge (Fi.tro en_at om. and Féﬁis?nall QN oﬁoher gtortn "
e A0 14 B9 A%TgR roakiag, 1 ORB M@t BPAB PP 9Rtionally
oneliothdr IBRPSHELIEE fRIm owgg@n BhaRIGHE, an appropriate

nunber of ring atons, "polycyclic saturated ring system

cont ai ni ng between 3 and ring atons containing one or

two nitrogen atons and optionally one other atom
Morg @referably £ Rois @ mpgesyeliecdrs wheRdheravers: ap pppipsigls number of
ring :g?%rﬁ%l @@&gfclifc;ﬁ%ﬁmtggge?f }ﬁ&]l’ gyé}gpgﬁérﬁtgmdd Bé/tIWeen 3 and 10 ring atoms

_ . I _ . ol

Con%fﬁﬁ%gggﬁit‘?gg}"ﬁ%@_gf&“ﬁ% ﬁh% p?ﬁ?ﬁ&lyp@ﬁ@éﬂ@‘ atom selected from
oxyderBand anbhiucycl o[ 3. 2. 1] oct - 3-yl ,

3, 8-di azabi cycl o[ 3. 2. 1] oct - 8-yl ,

2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl, 1, 4-

Mos§ bRAERASY x s Selb RSO3k pysralipind gigeridipyl, piperaziny!,
morbl@élﬁvyl,%iabib‘félﬁ??’l.o x@?/i,?%mc%b&é%snyexm - C al koyr|
C -C'hal oal kyl, the last two of which are optionally

2,5-diabsbicyclbd3 Ioyndri-2-y| b Beiaratfieycid{By2. 1]REB 34, hal o,
ethyl, ethyl, isopraopyl., hydrox met hoxy, NH , NHWe,

3,8-RREabiokplels Bijesb i - 08 HazaRYCIONARTIePI k- - i

diaz%%clgﬁy.ltﬁnc%A-yl and 1,4-diazabicyclo[3.2.2]non-4-yl.

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

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

In one preferred embodiment, R®is -Y-CO,R™. Preferably R™ is hydrogen or C,-C,
alkyl. More preferably R™ is hydrogen. Preferably Y is a covalent bond or C,-C,
alkylenyl. More preferably, Y is a covalent bond or methylene. Most preferably Y

is a covalent bond

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

isostere selected from -CONHR", tetrazol-5-yl and 2,5-dihydro-5-ox0-1,2,4-
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-CH NMeCO Bu. n one preferred enbodinent, R5 is -Y-CO

R15. Preferably R15 is hydrogen or C -C al kyl. More
wee@sotmod y R15 i s hydrogen. Preferably Y is aPCDB0enN103747

bond or C -C al kyl enyl. Mor-ggpreferably, Y is a

coval ent bond or nethyl ene. Mst preferably Yis a

t d

xR Ry T e T o AT d s onne preferably.
Ynsaebealbaﬁbbn@mn@\urlaﬂas tetrazol -5-yl and

2, 5-di hydr o- 5- oxo-1, 2, 4--14- oxadi azol - 3-yl .

PreferablyY is a coval ent bond or C -C al kylenyl. Mre

preferably, Y is a coval ent bond or nethylene

Preferably, R6 is positionedon N1 to give the

INY i .

Pl ot o 8P Lo e e Yorlpiudol iield 1

positi onedon N2 to give the conpound of formula (I ):

Rl NT RS Preferably, R6 s -C alkyl or C-C

hal oal kyl , each of mhldh\|§$ﬁpt|onally substituted by

Cc-C alkoxy C -C hal oal khxy or a cyclic group

selected fromR , R.and R|, or R6 is R or hydrogen; R

is a C-C nmonocyclig oalNkyl group; R and R are

each i ndependently noppocydl i c, saturated or partly
i j/ﬁ’g between 4 and 7
ast

unsaturated ring sys
ring atons, of whichizat | ne i s a heteroatom

sel ected from nitrofen, oxygerRand ¢M phur:; and

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

give the compound of formula (I°):

RLN/R2
R\N’N\ \)N\
3
— ~ R
VY
R R* (B

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

R’is a C,-C, monocyclic cycloalky! group; ,

R" and R" are each independently a monocyclic, saturated or partly unsaturated ring
system containing between 4 and 7 ring atoms, of which at least one is a
heteroatom selected from nitrogen, oxygen and sulphur; and

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

independently selected from nitrogen, oxygen and sulphur.
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Ris a 5- or 6-nenbered heteroaromatic ring containing

up to three heteroatons independently selected from
wordosogeng oxygen and sul phur.-15- Mre pref eredi/iB2006003747

is C-C alkyl or C-C hal oalikyl, each of which is

optionally substituted by C -C al koxy, C -C hal oal koxy

or a cyclic group selected fromR, Rand R, or R6 is

R or hydrogen; R is cyclopropyl or cyclobutyl; R and R

Moré&peeferdly, iRfde | +Clealkyor € mDisalyalkylc eaal of athéch isi apdionally
systemcontaining either 5 or 6 ring atons, of which _
subsgifuted £3tC oG ealkexy, Gefieha@ﬁlmxmr@&wac OFQHR Releetageiom R, R
y phur: and Ris a 5- or 6-nmenbered
and% 8} %alsg:?ra %yq O8§Ncont ai ni ng a het er oat om sel ect ed
en and sul phur. More preferably, R6
R isi /R BoRob O ey CloB = Pl oal kyl . each of whi ch is
R* aﬂ@'RNCmeldawhsmmﬁpertddmlgl smoBoeyelial daturatert riag systle'm: containing
group selected fromR, Rand R, or R6is R0
elthéh‘@@l’o@élﬁg gtoms, @Qwh@brﬁid?ﬂis'fé}ned?@ miefqatom@%lﬂ@teﬁ feana
ndep a nocyclic saturated ring system
mtrogsﬂtocffyrqeﬂgaqeqd?ﬂgwg 66\%06 ring atoms containing one
R" |§1§3’>@ 'E)P@Lrﬁﬂh%‘é'r&?héférgé%éﬂé f r?t?@éhtaﬁ%ﬂ@grheﬁé%a%@é%‘oted from
and Ris a 5- or 6-nenbered eroaronatic ring
nitrogen} eygemogarahsulphtir.ogen atom Mre preferably, R6 is C

-C alkyl or C -C hal oal kyl, each of which is
optionally substituted by C -C al koxy, cycl opropyl,

cl ob I 6 ; rahygr.o ; I
worLEUEIIY R b LTI S Rl ERAEPRAT 0K iy
subd¥isted Fb’ye(ﬁ ank)sz¥ al &ycliy QF&Qﬁ@eIe@f@Hrﬁﬂm Rt RYbnd RY, or R®is R"

i sopropyl’ {sobutyl, rmethoxyethyl,
or hydrogen;
R’ is cyclopropyl or cyclobutyl;
R" and R" are each independently a monocyclic saturated ring system containing
either 5 or 6 ring atoms containing one heteroatom selected from nitrogen, oxygen
and sulphur; and

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

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

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

Preferred embodiments of compounds of formula (I) are those that incorporate two

or more of the foregoing preferences.



10

15

20

25

met hoxypropyl, ethoxyethyl, ethoxypropyl,
propoxyethyl, 2,2,2-trifl uoroethyl,
wao eqosameds of ur anyl met hyl , tetrahydropyranyl met PgT/[B2004/003747
tetrahydropyranyl or pyridinglnmethyl. Preferred
enbodi nents of conpounds of fornmula (1) are those that
i ncorporate two or nore of the foregoing
preferences.-16- Preferably RL is a cyclic group
PrefSRIAERER 4 EpdicyrouR seldttadetom R* &R R°andART,aachsof which is
optionally substituted with one or nore R7 groups; R2
optiarsmllpsaibstifatecbwitic ong afim9re RRgraupshydr ogen, C - C al kyl
which is optionally substituted with one or nore R8
groups, or R, which is optionally substituted with
2, | ups; R4 is hydrogen, C -C alkyl or C
R Bﬁ@ﬁ“Q@%ﬂPL?FEggggg NR R4 forme R, which is optionally
substituted with one or nore R10O groups; RS- Y-CORr
- Y-R 16; R6is C-C alkyl or C-C haloalkyl, each of .
R® ishyidragens, Gp€j alkyl, whidhuissantionelyl suhstituted withk erg oraore R

hal oal koxy. or a cyclic qr elected fromBs, R and R
aroupS Pt o WoR sP i Gtied RS o8 B prftl”

hal oal kyl, C -C al kenyl, C -C alkynyl, C-C

cycl oal kyl, C -C hal ocycl oal kyl, phenyl, OR12,

R* isQafdeb G, CNO, alkiRorfG 3CNRalca®yR 13, NR CO R14, C(O Ri12,
S% ngajﬂcd\lR??ls or C1N; L\IR8 is halo, phenyl, C-C ‘
al koxyphenyl, OR12, OC(O R12, NO, NR R13, NR C(OR

or ~NRR Bens RobianPapanalEavuer N dae 5 mief Ry preues:

one or nore R9 groups; RO is C-Calkyl, C-C
hal oal kyl or CO R12;-17-
R’ is -Y-CO,R" or -Y-R";

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

hydrogen;

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

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

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

optionally substituted with one or more R’ groups;

R®is C,-C, alkyl, C,-C, haloalkyl or CO,R"™;
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R10 is halo, C -C cycloal kyl, C -C hal ocycl oal kyl,

phenyl, OR12, OC(O R12, NO, NR R13, NR C(OR13, NR CO
WRL5/0860@ R 12, CO R13, CONR13, CN, oxCo-, C al RglI/IR2004D03747

-C hal oal kyl, the last two gf,.which are optionally

substituted by R11; R11 is phenyl, NR R13 or NR CO

10 ; ' a a a 7
R ISRl G SRR R e HIERETL PibhY, O BE)R”. Ko,
NR"Ret, M‘P@doﬁﬂm*%o}wt‘,@@w{ COFC, @AMRRY.EN,2x0, C,-C; alky!
tetrazol -5-yl, 5-trifluoromethyl-1,2, 4-triazol -3-1yl or
or C2C5hdldajign,dhs Jastdw,of whichy mealpptienally-substimted by R™;
nonocyclic C -C cycloal kyl group; Ris phenyl; Ris a
nonocyclic saturated or partly unsaturated ring system

R i%ﬁggﬂlpgﬁﬁaeémgg@e ring atonms, of which at | east

eroa ected fromnitrogen, oxygen and
sul phur; Ris a 5- or 6-nmenbered heteroaromatic ring
containing up to three heteroatons i ndependentl
R™ el 8 Ceet oBicbiindsineandigatly hyslsagen. S, slkyboe:-CRIP Y
nmonocyclic saturated ring system containing between 3
and 7 ring atons, of which at |least one is a

R™ i%@a%ggypg? éqbeﬁbﬁ%%’?jom nitrogen, oxygen and sul phur;

are eaé endently a nonocyclic or, when
there are an appropriate nunber of ring atons,
pol ycyclic saturated ring system containing between 3
R™ ighgdagienrdrnig,-@s alikgl: of which at least one is a
het er oat om sel ected from nitrogen, oxygen and sul phur;
Ris a 5- or 6-nenbered heteroaronmatic ring containing

R i&Bath 22 di-BLR €5 R Ir 8/ M-1,2,4-triazol-3-yl or 2,5-dihydro-5-0x0-1,2,4-

oxadiazol-3-yl;

R" is a monocyclic C.-C, cycloalkyl group;

R® is phenyl;

R® is a monocyclic saturated or partly unsaturated ring system containing between 3
and 8 ring atoms, of which at least one is a heteroatom selected from nitrogen, |

oxygen and sulphur;

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

independently selected from nitrogen, oxygen and sulphur,

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

which at least one is a heteroatom selected from nitrogen, oxygen and suiphur;

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

number of ring atoms, polycyclic saturated ring system containing between 3 and 10



10

15

20

25

30

i ndependently sel ected from nitrogen, oxygen and
sul phur; R is cyclopropyl or cyclobutyl; R and R are
weowh/oiwdependent |y a nonocyclic saturated ri nPECHEERDEN03747
containing either 5 or 6 ring.atons, of which at |east
one is a heteroatom sel ected fromnitrogen, oxygen and
. I
ring Gl tiutio i Bt off i NERIGHEEN BEEiaRaRRhireabh Mygen and
sulptaitel sul phur; and Y is a coval ent bond or C-C
aI kyl enyl. More preferably, Rl is a cyclic group
seIectedfromR , Rand R, each of which is

R b by 6Feé:“é‘%t@éjf?ﬁatt'%ﬁg‘?’re%&ﬁrﬁ?@%ﬂ¥° BiregBteratoms
lndeé@ﬁcféhtlyssecf&gbff'?%nh}ﬁﬁﬂ}&eﬁ % ?W)j/ I, or more R8

stituted with
one or nore R9 groups; R4 i's hydrogen C-Calkyl or C
-C haloalkyl; O - NR R4 forms R, which is optionally
R’ issyblopropyl et cylohutylie or nore RL0 groups R5 is -Y-CO
R15;-19- R6 is C-C alkyl or C -C hal oal kyl, each of
which is optionally substituted by C -C al koxy, C -C

R" aﬁ@h‘s% eﬁrﬁ?n'tl a%eﬁgc Shﬁgﬁﬁgtég ﬁr@ %/?(teﬁr @(ﬂﬂaﬁing

eithetd O0b hﬁb at@ﬂﬁomhi@fﬂ‘ﬂléﬁs"é jonB8s IaShétaraatormfsmefdted @onC
al koxyphenyl OR12, NR R13, NR C R14, CO R12, CONR

nitroges, ORgen aml slpBUnast twoof which are optional |y
substituted with one or nore RO groups;

R" is a 5- or 6-membered heteroaromatic ring containing a heteroatom selected from

nitrogen, oxygen and sulphur; and
Y is a covalent bond or C,-C, alkylenyl.

More preferably, R' is a cyclic group selected from R*, R®, R® and R, each of which

is optionally substituted with one or more R’ groups;
R’ is hydrogen or C.-C, alkyl;

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

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

R*is -Y-CO,R';
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RO is C-Calkyl, C-C haloaikyl or COR12; R1O is
hal o, C -C cycloal kyl, C -C hal ocycl oal kyl, phenyl,
WORDZ/04990( O) R12, NO, NR R13 NR C(O R13, NR CCPRIIB2004/003747
C(0l) 2R, CO R13, CONRR13, CMg-o0Cxo-,C alkyl or C-C
hal oal kyl, the last two of which are optionally
R%i t' t b 1
R st P Rt Mg T sdch AT s OTOTRAy SR by ©.C,
alkoRy, kchorhéIoanzowboaldy;cnc gRitfb seleedlflgrh&t’, R afd R”, or R’ is R" or
hal oal R15 is hydrogen; Ris a nonocyclic C-C
hydregen;oal kyI group; R is phenyl; Ris a nonocyclic
saturated ring systemcontaining between 5 and 7 ring
atons, of which at |east one is a heteroatom sel ected
7 f i_gr Vi b PRis a
R e AL G e Y B N R g & heter oatom
sel ected fromnitrogen, oxygen and sul phur and

optional | p to two further nltl‘an aLoms_j n
R shaig, pownvh G Gemlberaenart doBr SR & N HGOIRE GEIRG

corbe B BT i PSP AN e
mOF‘?AﬁaE%‘ﬂ* d1g one nitrogen atom R is a nonocyclic or,
e efe are an appropriate number of ring atoms,

pol ycyclic saturated ring system containing betvveen 3

,.and ring atoms containing ai |east one nitrogen atom
R IS&UCQQWVb%@e}hQM@lkb‘tQ{& #dtom sel ected from oxygen and

sul phur; R is a nonocyclic saturated ring system
containing between 3 and 7 ring atons, of which at

R4 ﬁ%‘ie rcllogﬁaby?cléalk?f( €1, @t RAbEREIBakSH chER DR, WED)R™, NO,

NRR"”, NR"C(O)R", NRCO,R*, C(O)R®, CO,R"™, CONR™R", CN, 0x0, C,-C, alkyl
or C.-C, haloalkyl, the last two of which are optionally substituted by R";

R" is phenyl, NR*R" or NR?CO,R";

R™ and R" are each independently hydrogen, C, C,alkyl or C,-C, haloalkyl;
R"is C,C,alkyl or C,-C, haloalkyl;

R" is hydrogen;

R*is a monocyclic C,-C, cycloalkyl group;

R®is phenyl;

R is a monocyclic saturated ring system containing between 5 and 7 ring atoms, of

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



10

15

20

25

Ris a 5- or 6-nmenbered heteroaromatic ring containing
up to two nitrogen atons; R and R are each
WO pabspersdent | y a nonocyclic saturated ring sysSPENIB2004/003747
containing either 5 or 6 risg-atons, of which at | east
one is a heteroatom sel ected fromnitrogen, oxygen and
R® iS4 sBAURbeRed ﬁﬁ%rééro%atﬁ:‘ ﬁ@"@@ﬁt§$i¢§5 HeR&YoRMeth'selddtéd from
contarning a heteroatom sél ect ed om ni trogen, oxygen
nitrog8f, Gxilgetand sughlr asd aptiovallyeny tdwvalfusthemeittodernatoms in the
~an alternative enbodi nent of the present invention,
ring,tdrea Pmeersherdadiveteroasamatisvingescludmgolirdier dMitregena@ms;
(1-AA)-21- (I1-AA) wherein RL is a pyridyl optionally
substituted with one or nore C -C al kyl groups; R3 and

e. R4 ' B
R R OB 48 0B oo ot o o
contdi ehé hiteytfensatbatt ed from -OH, C - C cycl oal kyl oxy, C

-C alk xy and C -C hal oal koxy; R18 is selected from
the group consisting & - SO-(C-Calkyl) and - S

R i L gpeayr s Sarfien BRre sl h 8bupriat BURHRD G by Soms.
poly{:)gc;fi%u%"égﬁr;é!e'&d;ti@%&%hqz%r@ ?’fgﬁgiétmfgeﬁ HanaomPeng dforis containing

substituted with one
at le@st o aitgehydtomnarahoptietallgrdnedotienatonh seleetadfirpoumdgen and
of formula I-AA, R and R4 are independently sel ected
sulph¥®m t he group consisting of nmethyl, ethyl, propyl,
an I sopropyl. n another enbodi nent of the conpounds
0

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

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

- R"is a 5- or 6-membered heteroaromatic ring containing up to two nitrogen atoms;

R" and R" are each independently a monocyclic saturated ring system containing
either 5 or 6 ring atoms, of which at least one is a heteroatom selected from

nitrogen, oxygen and sulphur;

R" is a 5- or 6-membered heteroaromatic ring containing a heteroatom selected from

nitrogen, oxygen and sulphur; and

Y is a covalent bond or methylene.

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

provides compounds of formula (I-AA)
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formula |1-AA R18 is selected fromthe group
consisting of - SOCH, and - SO CH CH . n another
weedsaigsent of the conpounds of fornula |-AA REI/IB004/003747
ethyl, optionally substitutezli-by a subsituent selected
fromthe group consisting of hydroxyl, nethoxy,
et hoxy, propoxy, fluor t hoxy, fl uoroethoxy,
f 1 uor opr opoxy, di flgsor omefhoxy, difl uoroethoxy,
di f | uor opr opoxy, tfﬁéluor met hoxy, trifl uoroethoxy,
ani-c tyl oxy. n anot her
enbodi nent of the f formula I1-AA RL
pyridinyl is substi ona or nore nethyl;-22-
R3 and R4 are i ndependentNy seTected fromthe group
consi sting of hydroggn, methylls ethyl, propyl and
i sopropyl; R6 is ethyl, optioH%IIy(_ itituted by a
subsituent selected fromthe group‘consisting o -CH, -
whefigl oal kyl oxy, C -C al koxy and C - C hal oal koxy; and
R18 is selected fromthe group consisting O- SO CH ,
' imapyrid@iidngly substifntecheith ahtarmadiev@,-Epblui greupspf
the present invention, the present invention provides
conpounds of formnula (I BB) ( \ NHNCK .NH (I-BB)

R aﬁ?ﬁ?ﬁ %ﬂtéeéa%hqngg Irﬁ; §&§B{ 9 lgi%%ﬁient ly sel ected

e group onS|s

trifluoropropoxy,

R’ is -CONHR";

R®is C,-C, alkyl, optionally substituted by a substituent selected from —OH, C,-C,
cycloalkyloxy, C,-C, alkoxy and C,-C, haloalkoxy;

R™ is selected from the group consisting of —SO,-(C,-C, alkyl) and —SO,-phenyl;
and tautomers thereof or a pharmaceutically acceptable salts, or solvates of said
compounds or tautomers.

In another embodiment of the compounds of formula I-AA, R is 2-pyridinyl
substituted with one or more methyl. In another embodiment of the compounds of
formula I-AA, R’ and R* are independently selected from the group consisting of
methyl, ethyl, propyl, and isopropyl. In another embodiment of the compounds of
formula I-AA, R" is selected from the group consisting of -SO,CH,, and — -
SO,CH,CH,. In another embodiment of the compounds of formula I-AA, R® is ethyl,
optionally substituted by a subsituent selected from the group consisting of hydroxyl,
methoxy, ethoxy, propoxy, fluoromethoxy, fluoroethoxy, fluoropropoxy,
difluoromethoxy, difluoroethoxy, difluoropropoxy, trifluoromethoxy, trifluoroethoxy,

trifluoropropoxy, and cyclobutyloxy.

In another embodiment of the compounds of formula I-AA, R" pyridinyl is substituted

with one or more methyl;
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ethyl, and isopropyl; Ris selected fromthe group
consisting of nethyl, ethyl, propyl, fluoronethyl,
wo bawsoestdyl , fl uoropropyl, difluoroethyl, PCT/IB2004/003747

di fl uoropropyl, trifluoroetbyl, and trifl uoropropyl;
and R18 is selected fromthe group consisting O- SO
CH, and - SOCH CH . Mst preferred conpounds
are: -23- methyl 5-((1

R® arﬁi RShreindepcadamicyslbeted.fdord khe proud yonsidtinPefdiytragen methyl,

[')-7-(4-methyl pyridin-

ethyl2psdpyhiand ysapropylr azol o 4, 3- ¢/ ] pyri mi di ne- 3- car boxyl at e
, methyl 1-(2-ethoxyethyl)-5-( L/-isopropyl-
/ - met hyl anni no) - 7- ( 6- nnet hyl pyri di n- 2-

|s3éltr‘;i¥a‘I 5‘@ O(r@-'g%]oxyet t?); 3 &/Pkﬁ%éhf%&?&@d?r&ﬁiﬁ@ébd@t(R)n3|st|ng

of ~BHNEL-y b_@abamgroi}/,( @.-Cp alkpkpanidds pE2 hiloatkony) ard
Hpyr azol o[ 4 ] pyr| m di ne- 3- car boxyl at e,
2- (di met hyl am no) et hyl

R"is seolectedhf}/cl)r% %e group( czzor?stlst]( gft—gﬁzb'Hz,' {da Eg&é'l—f;ﬁ’fﬁia,di n-2

yl am no)-1/-/-pyrazol o[ 4, 3-c/] pyri m di ne- 3-car boxyl ate

In anl)tlﬁé’ratd?ﬁam 8iybpdmdmVof ied bydsenVinventiph aimenmes&nt(idvendion
t hyl pyridin-2 ylamngk-ll-/-

provigles soorgunds-&/omguladl-BBhe- 3- car boxylic acid, 5-(
/ -isopropyl -
/ - met hyl am no) - 7- (4- net hyl pyKi
oxy-ethyl)- 1 /-pygazol o*. S-£/j
aci d,
7- (4, 6-di met hyl pyridi\q- 2-yl &
( L/-isopropyl- /-nethy
| H pyrazol o*-c/ | pyri nnij
/ -cycl obut yl -/ V- met hyI aif 0) }\(2 £t hoxyet hyl)-7-(4-ne
thyl pyridin-2-ylamn S
pyrazol o*-c/| pyri m dirje- S- car bézxyl i c acid,
1- (2-ethoxyet hyl)-5-i sapr opyl am no-(¥8g¥- met hyl pyri di n-
2-yl am no) - 1H pyr azoIRc&[4 3-

i n-2-ylam no)-1-(2-prop
yrim di ne-S-carboxylic

' nNo) -1-(2- et hoxyet hyl ) - 5-
- amjno) -
K- carboxylic acid, 5-(

wherein
R® and R* are each independently selected from the group consisting of methyl,

ethyl, and isopropyl;

R* is selected from the group consisting of methyl, ethyl, propyl, fluoromethyl,
fluoroethyl, fluoropropyl, difluoroethyl, difluoropropyl, trifluoroethyl, and
trifluoropropyl; and

R™ is selected from the group consisting of~-SO,CH,, and —SO,CH,CH,,

Most preferred compounds are:
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c/] pyri m di ne- 3-carboxylic acid,
1- (2-ethoxyethyl)-5-(Wethyl -

WO 20080¥9s@ni no) - 7- ( 2- met hoxypyri m di n- 4-yl am ne)F/IBIpGw@3747
zol o[ 4, 3-c/]pyrimdine-3-capoxylic acid,-24-
3-[1-(2-ethoxyethyl)-5-(A -i sopropyl / V- et hyl am no) -7

m B L -yl)- -
etwlgyggzc%passdjg%@p%t?%? ﬁ‘}?*)ept-@ y 2H % ezth%xyoe)’ghym azé)1r rpethyl
pyndmr&eylaml[la)—(H—mlramdy[@ﬂtmpyrﬁaldin‘é—&icbyboxylate
/ - met hyl am no) - 7- (4- met hyl pyri di n-2-yl am no) -1/ -
pyrazol o[ 4, 3-d] pyri m din-3-yl]-2H1, 2, 4- oxadi azol - 5-on

metfyl 15(2:ethoxyetuli- (Nisopropyld\-meshyiamine s fiynethy nyyidia-3-
y|an4ri]ngﬁvﬁrp§{wio|6b4 SR SHNFBINRO3 calpdtymte azol of 4, 3- c(] py

i ne- 3-carboxylic acid, 1-(2-ethoxyethyl)-5-(
/ - et hyl - L/ -net hyl am no) - 7- (4 f 1 uor o- 3- et hyl phenyl am n

o AR SRt 5o ey £ iy 1

pyra%éﬁogzm‘@PY@P@'ﬁgp'élr@nbnge{s- car boxylic acid,

1- (2-(cycl opropyl met hoxy) et hyl ) - 5-( /-|sopropyl-
L/ - met hyl am no) - 7- (4- met hyl - pyri di n-
2-(dimagthglaimiong ety SydiamthyamBia +(ﬁye’[h(rx3cbth$|)-$-(éanbmmyr'miin-2-

viarols G C#df&?%bﬁ???g;ry JSt L) -5 ( 1-ethyl-

yl am no) - 1H pyrazol o[ 4, 3-cfl py m di ne 3-carboxylic
acid, 1-(2- ethoxyethyl) 5-(

21etlh®?/l@th>ﬂ)ﬁ5 (NMmeryIN-BFE pyImiAo§-4= (@eh BIHYRWrideh-D- ﬂaMIr@'}MH—

yrazol o™. S-c/l pyrim di ne-S-carboxyl’i c

pyraaczom 31d]pw4mwm Sparhexiglacic- (
/-isopropyl-/\/-methyl am no) - 7- (4-nethyl pyridin-2-yl am
ino)- 1 H pyrazol o[ 4, 3- of] pyrim di ne- 3- car boxylic

SN R T R Gl SR T o e T

1H-pyazold[4,3-d]pyrimidine-3-carboxylic acid,
H pyr.azol o[ 4, 3-c/] pyri m di ne- 3- car bonyl ] met hanesul f ona
m de, and- 25-

7-(4,6-dimethylpyridin-2-ylamino)-1-(2-ethoxyethyl)-5-(N-isopropyl-N-methyl-amino)-
1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

5-(N-cyclobutyl-N-methylamino)-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,
1-(2-ethoxyethyl)-5-isopropylamino-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-

d]pyrimidine-3-carboxylic acid,

1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(2-methoxypyrimidin-4-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,
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/-[1-(2-ethoxyethyl)-5-(
[ -ethyl -/V-net hyl am no) - 7- (4- met hyl pyri di n- 2-yl am no) -

WA RipgH0amoé of PCT/IB2004/003747
4, 3-c/] pyri m di ne- 3- car bonylghnet hanesul f onanmi de and
tautoners thereof and pharmaceutical accept able salts

o145 ARSI 99RO R cmelyya, 2 pmine

1H-pyearalb@,g- U)pyrmuuﬁeyt]km#am 4-a@didzobb-ane] base salts
thereof. Suitable acid addition salts are fornmed from
acids which formnon-toxic salts. Exarrpl es include the

ate enz
147 ety a4 aRur BTERE gt T Eituinyricinspaamino)1H-
t I for mat e,

pyrefSORY S Byl 3 2R P BIRIaRIEIE, et e,

hexaf | uor ophosphat e, hi benzate,

hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,
1- (2+e}m>me6wl)dy(4dwoae3 -metyhihamdaminp kst (AHsopranyi\emethylamino)-

mal e | onat.e, | at met hyl sul phat e,
TH-RYER ﬂ@l %%yf@'ﬂwsﬁﬁf@xyﬁ? 86C nate, nitrate,

orotate, oxalate, palmtate, panpate,

phosphat e/ hydr ogen phosphat e/ di hydr ogen phosphat e,
1-(2-tloslyetiat p5-( At etayBNeneytamnina-&; (4tfardro-B-methydslyetamino)-1H-

and trifluoroacetate salts. Suitable base salts are
pyrazeloibd-dlpyimisiirer3-GabeR ic@dd.non- t oxi ¢ salts. Exanpl es

i nclude the alum nium arginine, benzathine, calcium

chol i ne, diethylam ne, diolamne, glycine, |ysine,

7-(3 MBGRRIh Y Phe RRSMIRE)DE 2-elrﬁtmyem¥ @(I@-‘e‘fhylfN-n%’cﬁylléPmno) 1H-

tronet ham ne and Zinc salts or a review on Suitab
pyragelo{4 3-dpgirhidimsiBazsrbotyliPramidraceut i cal Sal ts:

Properties, Selection, and Use" by Stahl and Wernuth

(Wl ey-VCH Weinheim Ger rrany, 2002). A

R R SRSy Bl MBI Sesparn

-yleﬁﬁin@§J1Pp|§yr9Eoroh4a3Cd]mwmh@B d=epoliia dcid, and the

1-(2-(cyclopropylmethoxy)ethyl)-5-(N-ethyl-N-methylamino)-7-(4-methyl-pyridin-2-
ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

1-(2-ethoxyethyl)-5~(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

1-(2-isopropoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-
1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

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

1H-pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide, and
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desired acid or base, as appropriate. The salt may
precipitate fromsolution and be-26- collected by
WO pdosostei©n or may be recovered by evapor ati onP@Ff/IB20&4/003747
solvent. The degree of ioni-gation in the salt may vary
fromconpletely ionised to al nost non-ionised. The
A v, L(at -
e T P Mo (F ey BRI 2 ffemine)-1H
pyrazisield, defgirimitimed®sartidryl|metioaeesuifenacidel ex conpri sing
t he conpound of the invention and one or nore
phar maceuti cal » acceptabl e sol vent nol ecul es, for

ot G SIS AL S REBL B i

com%&% JVeaht rgre conpl exes such as cl at hrat es,
ost |nc usi on conpl exes wherein, in contrast to

the af orenmenti oned sol vates, the drug and host are
present in stoichionmetric or non-stoichio

tr i
Pharmﬁmmtigally/s@@@n‘cai@e gake ohfhe @@nﬁpe&@%owrmﬁ@ {!i i%glude the acid

contalnln re organi ¢ and/ or inorganic
add"&ﬂwﬁ%ﬁ@ﬁ? rﬁﬁnf]) be in stoichiometric or

non- st oi chi omatrl c anounts. The resulting conpl exes

may be ionised, partially ionised, or non-ionised. For
Suitable avideaddifiors salts areniolmedstons @eids Whiah rior8e 'npnﬁ@xi(:&)ajts;

1269- 1288 by Hal eblian (August 1975 re| nafter all
Exameleéru@@iué@ theyaeeiah @sRsaie. fenzaate, Lﬁ%y Al ude

cofFyEIRESHOAR DTSRI B RIDEED ot v

esy@e"fb?hh%@é fefnam@ e iat@rglua@hatdegm@mws of
or mul a as herei nbefore defi ned, pol ynor phs,

hexaﬂuonbplglsphaiﬂad hitemzretes hyhlem@tbcbncm/nhlbude,rig/ohspbromde/bromlde
t d taut h f

hycriopdrdiadiies esbipBBiee Fdgts: RRUREa MELTRIB AT £ BERYIRLE:

met@&gué%ﬁ%tédn%ﬁth Bid I?né;?&ﬁﬁteoﬁlcbnﬁafen\’]ﬁgaﬁé o&oﬁitﬁ LOff §te

pro rugs ounds

palmTt'éH,s d%afhﬁéa%énplﬁf@iph\é@é/hy@l%g%fn Wd@dlh?ﬁrcfg@hmﬂcﬁphbie
may have
saccharate stearate, succinate, tartrate, tosylate and trifluoroacetate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples
include the aluminium, arginine, benzathine, calcium, choline, diethylamine,
diolamine, glycine, lysine, magnesium, meglumine, olamine, potassium, sodium,

tromethamine and zinc salts.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties,
Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

A pharmaceutically acceptable salt of a compound of formula (I) may be readily
prepared by mixing together solutions of the compound of formula (I) and the

desired acid or base, as appropriate. The salt may precipitate from solution and be
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little or no pharmacol ogical activity thensel ves can,
when adm nistered into or onto the body, be converted

Wo pios/oesmpounds of formula (1) having the desiPeUIB2004/003747
activity, for exanple, by hyglr oI ytic cl eavage. Such
derivatives are referred to as 'prodrugs'. Further

colle&tgﬁodm{ré%‘n gp R‘%el\}/e?éj g@:oQ/EeefH B¢ EYSSoraayn e tﬁé"d@l@ehﬂ The degree

drugs as I very Systens, Vol

of iorYaRSISInUe SRt gy @r})‘ﬁrmtﬂbm@etélyl\!oﬁsﬁd tm) alenost non lonlsed
‘Bioreversible Carriers in Drug Design', Perganon

Press, 1987 (ed. E B Roche, Amerl can Phar maceut i cal
The ﬁ@g%@ﬁ@%oﬂﬁw Iﬁ{/%lil rgl@;}greg"fls n@rﬁ%ﬂ"@tgg %@peoall\éatﬁg forms.
The ?egm QBIR/hFeb %( @%’é&h%m"f‘ d BESSiY §%?d?écular ESRpRRBPMIESNg the

form h certaln noieties known to those
compsdind 6ftheNnidretionr dndaené pr moreipiaresiceatically auceptathle solvent
exanpl e, in "Design of Prodrugs” by H Bundgaard
molecmesefnraxanlmse)thae@hé’heﬂafm| fééiréke ﬁr%Pl‘P@{@dl"Yf‘e“ said solvent
accordance with the invention include: (i) where the
is walglhpound of formula (1) contains a carboxylic acid
functionality (-COCH), an ester thereof, for exanple,
repl acenent of the hydrogen with (C - C yal kyl; (i1)
Includeanditiinene semseiotthefindentian are(dompleresisush as chdtbrsites, drug-
functionality (-OH), an ether thereof, for ex | e,
host irgllisicn @empl@fe& wbenﬁwrlweﬂtraﬁ&tﬁ tb@aJ‘Of@me”tloneH%O‘fvateS’ the

crool PSR B hiabelly Sk aBRoRguft. Ao

mcluEEH b %Bﬁidlé)yes( oﬁh’e Qrug Ubﬁa‘hﬂﬁ{; ewh dr%or@rbrgﬁhi@%nd/or inorganic
or exanple, Teplacenent of one or bot

comb&rﬁemsaﬂﬂcwrtdy l¢eCin- STojchidraetoglor ﬂamrstb@hlmdﬂplaéﬁowﬂs The

repl acenent groups, in accordance w h t he f
resu@mgmn@gemn@yﬁﬁﬂo&se& pattidy |gp|% Y r{cge;b@gl{qegiy 'FBEa review of

such SoiM8iekas L% FHRALRTESY! @LES), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds of formula (1) include references to salts,

solvates and complexes thereof and to solvates and complexes of salts thereof.

The compounds of the invention include compounds of formula (1) as hereinbefore
defined, polymorphs, prodrugs, and isomers thereof (including optical, geometric
and tautomeric isomers) as hereinafter defined and isotopically-labeled compounds

of formula ().

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

Further information on the use of prodrugs may be found in ‘Pro-drugs as Novel
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references. Finally, certain conmpounds of formula (I)
may thensel ves act as prodrugs of other conpounds of
WO e00s0s®m1€ | ) . - 28- Conpounds of forrmula (1) conPEi/IB20¢/003747
one or nore asymetric carb@d-atons can exist as two
or nore stereoisoners. \Were a conmpound of formula (1)
; tcq | kgn tyyi
el v 4 N Gy ST SRR TP fou g aNg et and
‘Biorevspthle Cardstsinrisrugf Design a Mprgaman Keess,01987x(ede E Rache,
or an aromatic noiety, tautomeric isomerism
AmericantRiissiasailical Asee@liPn)-t fol I ows that a single
compound may exhibit nore than one type of isomerism
I ncluded within the scope of the present invention are
; OffR, t [
Prodfybs it SHERHAREE WAL (HEMEHHIDE cob I ceile, s pAEIce8 by
replé‘@l?)@pﬁﬁimri%*él'beidtibﬁglitl”ésr[ﬂeEbmﬁthe copipuRisics Goneuls ) with
and m xtures of one or nore thereof. Also included are
certaipinoigties known do theeseskiliad i thaartas araeneisties'«as desariped, for

optical .active, for,ex le, D1l ate o -l ysi ne,
oxargPle, T mgsidH pbE o) & FEBU o3B!S B 196 ne.

Cis/trans isomers nmay be separated by conventi onal

techni ques well known to those skilled in the art, for

SomfRXahSles %P%ﬂ#hggﬁrﬁﬁbdoraﬁﬁcé Wietthem@ention include:
crystallisation. Conventional techniques for the

preparation/isolation of individual enantioners
.. Include chiral synthesis froma suitable onptical,|l X
() whare:herearapaidtd 8t formul () Feane 4 ferboxulisand Tiertonauty
; . . .
oAFTI Eneh B8, o Bl b Rl SRS T SR -
Ca)alNyI;ef natively, the racemate (or a racem c precursor)

may be reacted with a suitable optically active
compound, for exanple, an alcohol, or, in the case

) RS o BSo UG S et 6 Bkl b S ALAR B, 6, ar
ether thereof, for example, replacement of the hydrogen with (C,-

C,)alkanoyloxymethyl; and

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

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

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

references.

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

compounds of formula (1).
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tartaric acid or 1-phenylethylam ne. The resulting
di astereoneric m xture may be separated by
wae boosiosteogr aphy and/ or fractional crystalli zat PORIBE20@/003747
one or both of the di astereggsoners converted to the
correspondi ng pure enantioner(s) by neans well known
" - "1r
ComfpRdf B ForFiIG0) BBl o riRbre AIPRURIf Gybpatoms can

existod Bvdedmione etwrabisomers Cwhleye amoneguendf afrformalan) contains an
chromat ography, typically HPLC, on an asymetric resin
alkenylta adkanylsireegishis geomedic cishignst (OB ZAYIFOREFHaFE possible.

typically heptane or hexane, containing fromQO to 50% .
Wherg g5 eprahetnd coptaing.for exaimple, ?3@%% ORimE SRR @ 21 arpatic

. Qf i . i n19% di i ) .
moidl A0 b4 B erh KLRTbs B et P D8 gt o il
compPbitdiffay exhibiehRAE SRARbhE tpnnef iBoRIcAtRS May be

separated by conventional techni ques known to those

skilled in the art - see, for exanple,
"St ereachem str ,%ani c. Co u

IS A ET AT -

._incl i calA o
oS AT P LTPSIM SO B855B PR ) g o
exhiBififig Phor@th&n NNy palof idopierime darlty mattorss dfasrengr indee thereof.

sane atom c nunber, but an atomic nmass or mass nunber
Alsodi¢lfided are Bcidnaddidormpohpse rakkswherain e aownieriondsiapligally

_found in nature. anmpl es of isotopes suitablefaor
acthiendT RO DU RELEEE A BRI A" TG TS Er AL erate or DL-
argi%ﬁgtopes of hydrogen, such as H and H, carbon, such as
, Cand C, chlorine, such as C, fluorine, such as F,
i odi ne, such as 1231 and 125 I, nitrogen, such as N
and N, oxygen, such as 0 , and , phosphorus, such as
Cis/tranaiisamaus pray be saparaied By conventional techniques well known to those

skilled in the art, for example, chromatography and fractional crystallisation.

Conventional techniques for the preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically pure precursor or resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral high

pressure liquid chromatography (HPLC).

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

known to a skilled person.
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Certain isotopically-Iabelled conpounds of formula
(I'), for exanple, those incorporating a radioactive
w0 s@sopel16 are useful in drug and/ or substrate PCHEB2004/003747
di stribution studies. The radioactive isotopes
tritium i.e. H and carbon-14, i.e. C are

Chlrglaéémﬁ?hr?dé J tHEShuntion( ahB Ichi Pﬁn%ﬁ?sdré‘ tiYArewr Qﬁa;‘/ Beidbtained

I ncorporation an ready neans of det ec I on.

in er&rbn@tnérlc‘eilmnmhéd feravisingichosraptegrapinh tysicalutiPLCyon an
.e. H may afford certain therapeutic advant a%
asym@@umq ieﬁigljl wrtbm jobie @haﬁ%paaastm st amyﬂm%arb% ypically heptane

exa inc R VIVO 8
or h ¥, SOpifing R0 Stk ebdBerk, Vplealf 1Bl £ 56 2086 and from
I c dt hcea
0t SO 5 ERYISHARS Bcely P10 il 2R A At of i et
afforids tRe gntiched mixteise.on Topogr aphy (PET) studies for
exam ni ng substrate receptor occupancy.
| sot op| cal l y-1abel ed conpounds of fornmula (1) can

ally be prepare e
sterBRBiheic bt PRERR TRy ?éboeﬁat%p“%?se@seﬁi@h%ﬁ%%gé@&?g known
to thb@etsméa ifEsChitRedel oridi@ndse OBarRvcAEMEBtAGH !551
Preparations using an appropriate isotopically-1abel ed
Compeagest by Bl Bliac@Vitdy, Nexv Nork; | 189dl).ed r eagent
previ ously enpl oyed. Pharnmaceutically acceptable
sol vates in accordance with the invention include

The Itplggfe%ﬁmh\ﬁ{q%;gﬂ éﬁ(ggg%o éy gﬁgrrﬂgcgdt%%@yl bé&gé%{ﬁg c%‘ﬁy-labelled

compblyRdd o%ﬁﬂ%ﬁ?wﬁérénﬁ%nb%@ﬂbﬂe@ﬁloh@ &edegdldced by atoms having
phar maceuti cal use may be adm nistered as crystalline

the snmambmrplmusnpenobutae atamisymaag obenasistraimieet, different from the
exanp as soli ers, .or films by nethods
aton&'ﬁé‘i‘\a%ﬁsordi”é‘ﬁ Bpﬁ'gle? 83@&%’\?‘% INiN2fieon, freeze

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

sulphur, such as *S.

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

ready means of detection.

Substitution with heavier isotopes such as deuterium, i.e. *H, may afford certain

therapeutic advantages resulting from greater metabolic stability, for example,
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drying, spray drying, or evaporative drying. M crowave

or radio frequency drying may be used for this
wEopnswl6 The conpounds of fornula (1) are i nhP@I/IB064/003747

of PDE5. Accordingly, in a ggrther aspect the present

i nvention provides for the use of a conmpound of

\ for (] [ t

e SEi bt s AT Bl o A Ay oo

prefér%ﬁ%ﬂﬁé%iré‘%@farfc@é. the treatment of a condition
where inhibition of PDE5 is known, or can be shown, to

pr oduce a bengfi pi al ]effec.t . The term"treat ment "
SubstRaisR POSHOTHRAING BeIoRe SN 251 3h. o fh Nafe be
¢ _ ) i ) _ _ .
usefgif EfRith Efshn ToPoRfa: R SSLE for MBRARAR Mtrate

receﬁt‘bl?%bﬁ;ﬂéri\c%ﬂ, secondary hypertension, isolated
systolic hypertension, hypertension associated with

di abetes, hypertension associated with _
ol Se hoIE0 RRERHOSI QO ARG e ST ol i POgHAed by
conv%ﬁﬁéﬁ%lrtgc:@ﬁ'iﬂg r%‘ﬁ(h&% b ?ﬁéé?ezg'ﬁgé;’c% in e 08) by glffcfcgér%ges analogous

I Sease, cong I've heart

to th688 debbisd Pf theasteeatbalyPRIEXABBRS il Rrepardtiorshusisg an
post - per cut aneous coronary angi opl asty), peri pheral

appropsaiel iaotogicalipdabelad heagrrts &1 pkice of ihe handabelgd ceagent
tolerance, nitrate tol erance, diabetes, inpaired
prevﬁﬁuﬁb’o%'@plodﬁgrance, met abol i ¢ syndrone, obesity, sexual
dysfunction (including nmale erectil e disorder,
i npot ence, fenmal e sexual arousal disorder, clitoral

Phaigadautichipaccdaplessdhdieant hocordencalvittdhé irevetitisnrinidude those
femal e sexual pain disorder, fermal e sexual orgasmc

wherjrs theselvent eftystelligatiorimayhecisotapierlly subsipited e.8oP0, de-

in'urﬁ% emat ure | abour, pre-eclanpsia,

aCdH?éﬁ%‘ a, polycystic ovary syndrone, benign
prostatic hyperpl asia, bladder outlet obstruction,
i nconti nence, chronic obstructive pul nonary di sease,

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

be used for this purpose.

The compounds of formula (1) are inhibitors of PDE5. Accordingly, in a further
aspect the present invention provides for the use of a compound of formula (1), or a
tautomer, salt or solvate thereof, as a pharmaceutical agent, and particularly as a
therapeutic agent for the treatment of a condition where inhibition of PDES is known,

or can be shown, to produce a beneficial effect.

The term “treatment” includes palliative, curative and prophylactic treatment.
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respiratory failure, bronchitis, chronic asthma,

allergic asthma, allergic rhinitis, gut notility
wale@sndsiec (including irritable bowel syndronepCT/IB2004/003747

Kawasaki 's syndronme, nultiplsd-sclerosis, Al zheiner's

di sease, psoriasis, skin necrosis, scarring, fibrosis,

Coan‘l‘l'oHs (sﬂﬂéﬁlbcfgaﬁgéﬁné\ﬁ%ﬂpﬁ@é é‘ur‘iHs o%@%@entloq include

tastasis ness, nutcracke oesophagus ana

hypérteﬁ*fstlwre inclddingessyential pertengidnypulreonary fepiertehbien, secondary
present invention provides for the use of a conpound
hypmerfmnms@latelo) systolichytrguiepsion, hyperenyior gssagiated with diabetes,

ek GretedoHTEa RGeS, ofd TEShERGHES ryperiSion
cond¥sig HeahYfiH ilied IRGudiAG StHIONTnRablebric R PAfizmetal)

th ot her er apéutic agents en used

angiaalitoke] coronahhadent discadd)evapestivecheart fdilurdyeconditions of
adm nistration of the two agents may be sinultaneous
red L@ﬁdéli@ﬂﬁé\ﬂ%%ﬂ' pag@nayl (suele 88 PoattREFALANGAUSHFPIPRRIVRNRGIOPlasty),

peripligial ysbias gt asen alterBagefits iR Ga0 i loidBhee pitrate
tolerraﬁﬁe 298PERs! InSSRA ﬁj%og?&ﬂgr%nfcﬁrﬁ%tﬁéolﬁ:%H%%é%kbé’snty,

‘sanme tine. Sequ nt i adm ni'stration i'ncl udes

sexud elysinctiomiinckidiraf iate efectileediswaleagepicierzes; demiategseraial
di fferent schedul es provided that there is an aver] ap
aroysal diserdes ¢lieral GMfanHgtl%.f@mad% Bywt?fié‘ék\/ﬁéﬂxuabd%?lwﬂlaewer

tem e SR R BB Pt B GRE Lhfioh A
dysfﬁﬁ@ﬂlcm 8l tdlsbllnar@&r@nhj@w)améﬁ@mréta%oﬁﬁ% Sdampsayl t an,

candesartan, tel msartan, val sartan, |rbesartan and
dysrepnoshed, qmlycysab@lvam thnomle bEr)lghqcrrssl(%ludfiypaa)lasm bladder
am odi pi.ne), beta-bl ockers (i.e. beta-adrener

outlgteRRSHUSHOR DB E1CE. SHORIGELStBICHVE Ul rﬁpaﬁwr%lg%é% acute
resp%e%b?%lug%? %%gh?gg%@rlﬁ@rceﬁth&a nggﬁégﬂh%aé@l&rrﬂ%ﬁs gut

I'm dazol
motl(lﬁlodlé@d@rsg(iﬁé]}ziﬂiﬂb%rﬁéﬂ‘ﬂbdﬁﬁv@%&h&@n@éﬁ Kawasakl s syndrome,
anti hypertensi ve agents, diuretics (such
multiplel solehdsis, chlaheimiatts, diseasse pisagasis, skin necrOSIS scarring, fibrosis,
pain (particularly neuropathic pain), cancer, metastasis, baldness, nutcracker

oesophagus, anal fissure and haemorrhoids.

In a further aspect, the present invention provides for the use of a compound of
formula (1), or a tautomer, salt or solvate thereof, for the manufacture of a

medicament for the treatment of such a condition.

The compounds of the present invention may be used alone or in combination with
other therapeutic agents. When used in combination with another therapeutic agent
the administration of the two agents may be simultaneous or sequential.
Simultaneous administration includes the administration of a single dosage form that
comprises both agents and the administration of the two agents in separate dosage

forms at substantially the same time. Sequential administration includes the
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chl orot hi azi de, chlorthalidone and am | oride), alpha
adrenergi c antagoni sts (such as doxazosin), ACE

W@ 2giogeedsi n converting enzyne) inhibitors (SPCHIB804/003747
qui napril, enalapril, rampg2d and lisinopril),
al dost erone receptor antagonists (such as epl erenone

admiﬂl%ﬂagl% LPHE R Qgsﬁts Y diﬁg 1§ RFRPEM dhR8IdsiHoidearthat there

antidrabetic agents (such as insulin, sulfonyl ureas

is an(cveslBp @St porivdgleuring ivpich the tesadmeint isemiovideel) , Suitable agents
glitazones (such as rosiglitazone and pioglitazone) .

with whighrtbefcommaunds«ri derrtlar( bl candyrepagmigiskared fnglude aspirin,

' ) . | . ; ;
angigeBsingl cen ik Antadoyae aieh S IEaaitay SrndesBifH feilsartan,

! Cin !
valsgfEfHiBsatiir ndSpASARE), bRt BaARI blbcketd (suanas.
amlogﬁir@b), Befalblagkarsr(te hyétayadrehepgid redeipyor)antagonists such as sotalol,

[ 1, 2, 4] oxadi azol - 5- one,
prop@anold].1tnelel. ramtenclel, gemadigl gnd metoprolol), CI1027, CCRS receptor

cycl oheptyl 1- met hyl ani ne .
antegdis Bef iz REGH T L5 RGHEONE SYUPER BRIV oo i
i i ; i drochlorothiazide, t ide,
antr oy 30ed SrBy s, el 2o e S o e
chlorethigzidé 3&h|6faldtonenambartilbyitie  aipttahgdrenetgim antagonisds (such as
(3S, 5R) - 3-am no- 5- et hyl - hept anoi ¢ aci.d, ) i
doxazasns A CB-(angintersimeenyerting eazyme) Bhikjtoss gsuch as quinapril,

RES R i
epleSPBRER SiroNoldttns), ABULFRN Endaptidassmmibitsys Odntidigbetic

i nvention or in conbination with one or nore other

agerfls (@sch(aw insaligreulfonyibirest (stchtaseglydride, Giipizidd agqg glimepiride),
wll be adm nistered as a fornul ation in _asso i%ti oq
m‘f, cholesterol

glitazqnes (SHeh 8F rasipliapARe FRCARIPGItaTINe) ACIPEYBIR

oweS5 ABEFIY Gg 28 FBE BTG RABRIs, TSPl S, gororat

and FRRIVhEERS, 101 alghE-2cH8its Rydtfdsepsativiag tfabapkhtih opreghbalke
extent depend-33- on factors such as the particular

[(1R/BBJ&S p6-(athimomethygbioynlo[3.Bd]eeptedyllageticraciéx Si{draminosiethyl-

eyclangmethyt-4Enft 3 4ikadisdor2o8e | OF1- e Faii-s-PindlRT9¢
cycloheptyl]-methylamine, (3S,4S)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-acetic
acid, (1a,3a,5a)-(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid, (3S,5R)-3-
aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-amino-5-methyl-heptanoic acid,
(3S,5R)-3-amino-5-methyl-nonanoic acid and (3S,5R)-3-amino-5-methyl-octanoic

acid).

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

compound(s) of the invention. The choice of excipient will to a large extent depend
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Phar maceuti cal conpositions suitable for the delivery
of conpounds of the present invention and nethods for

W b@so4gprepar ation will be readily apparent toPCTTB004/003747
skilled in the art. Such compositions and net hods for
their preparati on may be found, for exanple, in

I . .
on o B SRAER RINERRE MOk PR on, A It htpcien
on sbibiity aAd stabilithcard thenstues efthe dbdage forml

adm ni stration may involve swallow ng, so that the

corrpound enters the gastrointestinal tract, or buccal
Phatas S g RpbiaPRRTBHS SEHIBI °Wa”§c¥qh§§meé?°qo@%r?$gnbo?ér%ﬂh%Hpéesent
mveﬁ% Qad Eﬁétﬁﬁgé‘?&qﬂé\ry‘éﬂﬁ@ iSn Wl b8'r8h |ﬁg§9r§‘5réﬁf @t BEe skilled

e SO ornmul ati'ons such as ta capsu

in the ait. Suthngrpgdditiond atemethodifcisheip prepandiors mdydi@fcgﬁﬁi for
(including liquid-filled), chews, nulti-_and

examah&olrpaﬁmlagtcm%Ehagea@eutml Saiesses i1 8th Editigadbiask Publishing
C filnms éé%f|Udlng muco- adhesi ve), ovul es, sprays and
ompagyi & mul ations. Liquid formulations include
suspensi ons, solutions, syrups and elixirs. Such
formul ati ons may be enployed as fillers in soft or

The bangbotiags Wi ¢ise mventiymihtsl bey admimisiesed arallyr Oralradrhimistration
exanpl e, water, ethanol, polyethylene glycol,
mayprﬁwﬁw swellgwingoso th@ttthwc:@emqm@ls@te&th@ aastroiestingl tract, or

e G 0Bl B SR, N AP BB SR oers

the BlB&%%ﬁr@Qﬁﬁénkédﬂ {3 @he thct@hi d, for exanple, froma
sachet. The conpounds of the invention may al so be

used in fast-dissolving, fastdisintegrating dosage
forns such as those described in Expert Opinion in

FOF“‘F\H@P%@%E'{J'F%bl@éQré?fﬁkadr(‘Eb'St@@I‘-'QQIG'dSy?OLFi é‘h@’“lﬂﬁﬁp@w@ﬂph as
table&% cga]r)stuh s4%qrﬁgirn nﬁ%&%ﬂ e;sa%ﬁ% .%g;gp m&)gﬁ?%&”%%g%g (including

liquid-filled), chews, multi- and nano-particulates, gels, solid solution, liposome, films

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

Liquid formulations include suspensions, solutions, syrups and elixirs. Such
formulations may be employed as fillers in soft or hard capsules and typically
comprise a carrier, for example, water, ethanol, polyethylene glycol, propylene
glycol, methylcellulose, or a suitable oil, and one or more emulsifying agents and/or
suspending agents. Liquid formulations may also be prepared by the reconstitution

of a solid, for example, from a sachet.

The compounds of the invention may also be used in fast-dissolving, fast-
disintegrating dosage forms such as those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-986 by Liang and Chen (2001).
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80 Wm % of the dosage form nore typically from5 wt%
to 60 w % of the dosage form n addition to the drug,
wo abbeisigeneral |y contain a disintegrant. Exap@i/aRoef003747
di sintegrants include sodiugystarch glycol ate, sodium
car boxyrret hyl cellul ose, calcium carboxynet hyl

For t%B‘ Hbgg efc?rfr%] gggﬁbﬂngescﬁhag ﬁz dfﬁd’ﬁ%"mg%‘%p from 1 wt% to

yVvi nyt pyr ose

80 wE%Cdeﬁé visbahé fdren Qﬁbt*euﬂygb‘s%lly lfr@wes vPkid 604 dithedlosage form.
dr oxy gropyl cellul ose, starch, pregelatinised starch
In adamwrst@ct arﬂrag,gtabiﬂts gemeraélyajqnyem @r@smesgrﬁnb@@mple@ pf

d|sm{ ”%t'sjﬁe)gjéé’@p e @@%ngy&\ﬁﬁ ferab %ﬁ%@yg?%ﬁse
calcnpﬁ]e(gar ﬂ@ﬁﬂfy’sc&?ﬁ@fé \ostiaf He Ib§e°’s&@|uﬁ1 tc"f‘@é Rvidone, .

or mu ers rnclude mcrocrysta

polyﬂﬁ*lbyﬂr@lﬁﬂ)neg edm@thwrnelmmr ficrpetystsling esltulgse,dover alkyl-
ural and synthetic guns, polyvinylpyrrolidone,

subsptuég@hadrmdypmwcamdhse rﬁ}@ll’rcbxpfﬁgﬁd)%ﬁlmi%i stargsand sgdium

o R o R RN LS4 L 803, rfray
fromseowﬁ% 14 Z'OG\QtWWQg%g‘? f@pydrous and the Iike),

I'tol ose, sucrose, sorbitol,
m crocryst aI line cellulose, starch and di basic cal ci um
phosphat e di hydrate. Tablets nmay al so optionally
Bindermpnel ganesally ased fxinpart agkesive qualiiiesde & taddlefrforulagion.

sutahle Tb?ﬁ%r%?rtdssw%e%ﬁ%reg?yéfaﬁO%éﬂﬁ'%%eg@%'yns§§55f2%eEgy@{hw‘e
glyc@ ﬁ?ﬁlfalrégﬁl d&ﬂim%ﬂg] urﬁw%ogblgwﬁ%fﬁ& m"ﬁae/%éﬂfat@géd sfarch,

hydrltsk%{gr@bylt&wuto@bl #d hydrekgiropsl m@tr@mwuwsbwabmwmy also
u

i cants such as nagne3|un1stearate cal ci um
containedilugnts, szich @séa@t@sat(mongbmdr@m spsay-gried ynencliysratgnd

G ETTE e e T R—
cellidseVstrcR BRBSTIBRY BRI Qrosphateldinyirée! the tablet.

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

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

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

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

preservatives and taste-masking agents.
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O her possible ingredients include anti-oxidants,
colourants, flavouring agents, preservatives and

W0 20504986 ki ng agents. - 35- Exenplary tabl ets cPC/E2004093747
to about 80% drug, from aboe85-wt% to about 90 wt %
bi nder, from about 0 wt%to about 85 wt%diluent, from

Exefipaty t3bltdeditaidopto BbdutB ), Hrag, Pérh. abtid 10nem, abadbut 90
0.25 wt%to about wt% | ubricant. Tabl et bl ends may be

wt%chingee §rom abibue@ Wi toralgut B8l wish diloefipfnem abbet 2 wt% to about
Tapl et bl ends o ortion bl ends may alternatively
10 W30 GO ot DLARCY DatoAlicl ShAbl R Gdamsanton

extruded before tabletting. The final fornulation may
conprise one or nore |ayers and may be coated or

Tablét blidethay beBimsressed ireBB2eSHY ESIRE to Tdieh {ér! PabieNblends
of tablets is discussed in "Pharmaceutical Dosage

or pegions :of Dégrdst may \Aternativelybye Wet-| dabeonsreltsgrdnulated, melt
LY. v L | SBN O-
congS5i6d car aliudecpaoee bt Thshtnaldorayighion may comprise one or

mor B SR OB B

i ncl ude del ayed-, sustained-, pulsed-, controlled-,
targeted and programed rel ease. Suitable nodified
The feinegiéon of tabiletsiindisceissed ine Pharnpesesticsl Ddsagerfasnisi dablets,

rLe described in US Patent . 6,106 864 (| ]s, of
Vol. 3¢ faf P flebainan aaitladerciiam g LB i Na- Y- 1950 (1SBN 0-
824FBOHEY¥)di spersions and osnotic and coated particles
are to be found in Verma et al, Pharnaceuti cal
Technol ogy On-line, 25(2), 1-14 (2001). The use of
.chewing gumto achieve controlled rel ease is described
Solig forowatipnssep gral meninistiption aiayose faramulatedroibenmragdiate and/or

| S e admnj.stered difect|y into the bl ood stream

mocfigEelitst Blovifectefepst b iafinn? i delebRaisstassrs
pulst8, BR8N R flrgad %&Pfﬁérﬂﬂléd“&a'lé%%. | ntravenous,

intraarterial, I ntraperitoneal, i1ntrathecal,
Suitable modified release formulations for the purposes of the invention are
described in US Patent No. 6,106,864. Details of other suitable release technologies
such as high energy dispersions and osmotic and coated particles are to be found in
Verma et al, Pharmaceutical Technology On-line, 25(2), 1-14 (2001). The use of

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

The compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for parenteral
administration include intravenous, intraarterial, intraperitoneal, intrathecal,

intraventricular, intraurethral, intrasternal, intracranial, intramuscular and

“subcutaneous. Suitable devices for parenteral administration include needle

(including microneedle) injectors, needle-free injectors and infusion techniques.
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intraventricular, intraurethral, intrasternal,

intracranial, intranmuscul ar and subcutaneous. Suitable
waleasoew16 or parenteral adm nistration incl udeP@EERN0GI/003747

(i ncluding mcroneedl e) injedd-ors, needle-free

i njectors and infusion techni ques.-36- Parenteral

Paréeterallfairh@agods ard wpical laquaaus aBritivasb wmmmayttcﬁﬂalﬁaés«nplents
contai n exci pi ents such as salts, carbohydratés and

such @BfeaitSngarbgbmrathaaed bufbrigg Bgeatqo(poefefahiyrt@atpt-l 8j from 3 to 9),
out g S GS1G  ) EY 5mie BERD s i che @ gtafe non-
aquibli€ SphRbTcl Astratied forkMAOLUAR Y SBtihEfbrPuitid dilble vehicle

such as St

sucPh e k] Wo?énﬂﬁee\nbwrm for rrul ations under sterile
condi ti ons or exanple, by lyophilisation, nmay

readily be accorrpl i shed usi ng standard pharmaceuti cal

t echni ques .we to those skilled in the art.
ThegBBRBATPIP FEr e G SO G LS teris GRRGiong. [arexample, by

nyop@ |f§e§5ﬁtm99 rgédlgﬁt;eea&e%r@@.{r% |R§§td?ﬁi>ér@§hbﬁﬁ58&ﬁﬁgl

use opria I'onh techni ques, such

tecmrsqadrsamemkms\mlt@tthm shillsdinubkldrt.y - enhanci ng agent s.
Fornmul ati ons for parenteral adm nistration may be

fornul ated to be i medi ate and/or nodified rel ease.
ed.rel ease for

The o0yl ca oSmpar Sda o e 0 gt in e aieRai taief parentera
solu‘%ﬂQnﬂV‘F@'w{c?é bg?ﬁwﬁs«foTQS %ﬁggé; o}i‘@%ldgi;&\‘let%hr%ues, such

be “formul at e a so

as th@nntxmrp@rptlon lof ediuﬂuli‘t}@Enﬁdmmg%@bﬁté.On as an inpl anted
depot providing nodified rel ease of the active
conmpound. Exanpl es of such fornmul ati ons incl ude

drug-coated stents an ncr her Th . .
For il fu TGS R RS oRdy Sk B SRR B g imogeiate
andﬁo‘?@h@tﬂhéd’ rélé’aéé‘%é&lh@? ??Ie%@%ulé s |h§l’ud@edé7%/édl Sistained-,

transdermal l'y. Typical fornulations for this pur

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

microspheres.

The compounds of the invention may also be administered topically to the skin or
mucosa, that is, dermally or transdermally. Typical formulations for this purpose
include gels, hydrogels, lotions, solutions, creams, ointments, dusting powders,
dressings, foams, films, skin patches, wafers, implants, sponges, fibres, bandages
and microemulsions. Liposomes may also be used. Typical carriers include alcohol,
water, mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol
and propylene glycol. Penetration enhancers may be incorporated - see, for
example, J Pharm Sci, 88 (10), 955-958 by Finnin and Morgan (October 1999).
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i nclude gels, hydrogels, |otions, solutions, creans,

oi ntnments, dusting powders, dressings, foans, filns,
wakis/opwsti€hes, wafers, inplants, sponges, fi brBGT/IB2004/003747

bandages and m croemnul si onsg7-Li posones may al so be

used. Typical carriers include al cohol, water, mnera

OthegH%?&s' c?f%ﬁcg g%@r@g\%t%nv\ﬁblhaﬁ Fb%'id’/@rlyadW@Pecﬁbfdér%rtlbﬁ

hylehée propylene gfycol. Penetration

| iontogﬂb@%‘?sefpﬁoﬁ@%hbn%s@%@h@plﬁ@’ee@ andercroheediexanseg)e-free (6.g.

arm Sci , 955-958 by Finnin and Morgan
Powdedisob B Bigjeedy, eB7)infectien. neans of t opi ca
adm ni stration include delivery by el ectroporation,
i ont ophoresi s, phonhophoresis, sonophoresis and

Forrrﬁ]l& 091'%6}?? r%‘?nlc%ﬁ a'a‘?lﬁﬂis?rafléﬁ ?ne(fb%forﬁﬁ)@%l t8 Vel ithediate and/or

ormul ati ons for topical
modlﬁgmrélbﬁké ﬂt’lbdrﬂleﬂ&ﬁldaeeffommbﬂ@rw|rtch1deaedelayre<di-| stistained-,
/or nodified release. Modified rel ease formnul ations
pulsedwcbmimﬂﬁell- daegpted andtpipgenmeguei$ede; control | ed-,
targeted and programed rel ease. The conpounds of the
i nvention can also be adm nistered intranasally or by

The {;&Jﬂ?haﬁaé)pf tHeYiRL &R cAr alsBed Qamrﬁiteﬁecﬁfrﬂralﬁ%glgl or by

one, as a mxture, tor exanple, in a

inhalBtiencypicklly Iregiedfoem dira éry pmwdere(dltlm@mjonerm pamm(tw:e,efor
for exanple, m xed with phospholipids, such as

exanmiesqmrmdrydlyleoﬂdwthql@ptorseOm as ArPiXee\eEPaNaHIPaFticle. fgg example,

mixegiyilybh reim*@a%y el P PR TGO Ay PBUERr inhaler or

as aff aBf c?éo"l’g Fé%shﬁséﬁ eSnamer, himp, Shisl) atdMiser (preferably
nebu |se WIthOUt the use of a suitable

an atumipet b@mg ,el@amihydsodlynlan’ilcﬁtd prtadaice mﬂmmmmsarmebullser with or
1,1,1,2,3,3, 3-heptafl ugropropane. Faor_intr

nas
witheutdhp e @ aruyjtabismpransiant, sHeRdRdsi e Hﬁ@?ﬁ Of?%L‘a“e oF
t 0san or c T
1,1 ﬁéﬁtﬂgb-ﬁ@pﬁa B{%prog%.ng ESt b g%’ﬁ%é%lpusoer I?ﬁ% EB@%PH%F@Ompnse a
bioaSHé’éiﬁé Bgeﬁt $H é%drﬁ;sle%hlﬁjs%lﬁecmdy@rbd@&trtme conpound( s)
of the nvéntion conprising, for exanple, ethanol,
The pressurised container, pump, spray, atomizer, or nebuliser contains a solution
or suspension of the compound(s) of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for dispersing, solubilising, or
extending release of the active, a propellant(s) as solvent and an optional surfactant,

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

Prior to use in a dry powder or suspension formulation, the drug product is
micronised to a size suitable for delivery by inhalation (typically less than 5 microns).
This may be achieved by any appropriate comminuting method, such as spiral jet
milling, fiuid bed jet milling, supercritical fluid processing to form nanoparticles, high

pressure homogenisation, or spray drying.
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aqueous ethanol, or a suitable alternative agent for

di spersing, solubilising, or extending release of the
wa@ewseeei@ propel l ant(s) as solvent and an opt POTE2004/003747

surfactant, such as sorbitar3grioleate, oleic acid, or

an oligolactic acid. Prior to use in a dry powder or
CapsURREIFR) féﬁ’é)!’&hﬁ@b' f6m é\@m@l bwmntmeﬂtmtéré; afd=piidges for use

to a size suitable for delivery by inhalation
in a(mryrralerad)ﬂ insufiatortnhayn bé farnculates) to cdmitainreagowdeamin efvhhé

any appropriate copm nuting nethod, such as spir

comp@unmqﬂthwvenngn,oe %Gahvlétpqw aribage %’GBéSdPPHOﬁEé?r streh and a

porbfoR PRSATE S8 R0 AORRILL B FggB P SlRial e

lactb&¥ N BPAShydrbQSbE R e ﬁr@rofﬁﬁmon&ﬂydﬁétér SreféYdbly theelatter

cartrirdges for use in an iInhaler or insufflator may
Othéosuitdlbde edcipientinchide dexian] glucuse, pialtobe, swbibolyurditolf, fructose,

the invention, a suitable powder base such as | actose
sucigsesnst Eehalpse.a per f ormance nodifier such as

/-1leucine, mannitol, or magnesium stearate. The

| act ose may be anhydrous or in the formof the

A sURMYEIUAGR forRf BAR3RRINUsENR dnaétbﬁ'fsergg’l}?i{ eRéirbBPlRdynamics to

exci pients include dextran, glucose ose,
produmeba finé migiyinay contdin fromodpg te dOnwsef tbact:ammhmmsfetheAnven'tion
suitabl e solution fornulation for use in an_atons

per gsiuago eagihe melasigpnuitime rpay yeodie'd Tl £9 ABOH: st tsf%al
fornffiid| o' REPTE 4, BorrBioRBh o iGN GPi0pS ensi veo! gpril water,

ethéhi‘il ¥nfirsdaiukinchPrid8Optterrtive Riohaintd Mhioh mby ®e e mstead of
onpri se a conmpound of fornmula (1) propylene glycol,

prom;tlme plycabinelude edycamnol arehpgokyethvianecglyosli de.
Al ternative solvents which may be used instead of
propyl ene glycol include glycerol and pol yet hyl ene

Sungbpécﬁgv %‘dlshﬂnla% rHe %‘I”éﬁd Ié%ﬂ%ﬁﬁop%%mletéﬁ@?s such as

or eners such as’'sacchar

sac&?é?frﬂ@fsdbcﬁéflh @wlmmby bedstiibd o thbes forrulaidr dfans invention
0 e i nvention
intended for inhaled/intranasal administration.

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

pulsed-, controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by
means of a valve which delivers a metered amount. Units in accordance with the
invention are typically arranged to administer a metered dose or “puff’ containing
from 1ug to 20mg of the compound of formula (l). The overall daily dose will
typically be in the range 1pg to 80mg which may be administered in a single dose or,

more usually, as divided doses throughout the day.
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i ntended for inhal ed/intranasal adm nistration.

Fornul ati ons for inhaled/intranasal adm nistration nay
wheoosotssue at ed t o be i nmedi at e and/ or nodi f i edPCEIBRAGL003747

usi ng, for exanple, poly(DLsbactic-coglycolic acid

(PGA). Mdified release formulations include

The ggrlnﬁi’)ﬁﬂd? of Yt A8 ﬁion i/ t?ef%dmurﬁ%?étﬂéﬁé‘ﬂy ort\?dgﬁl%lﬁﬂjfor

anmed re ease. € case ry “powd

exarh;ﬁlbairﬁh% famd oler agpositotyh pedemager amérmai Sodea buttenlsda
by nmeans of a valve which delivers a netered anount.

traditipnal suppositeryrbsec butwaripushaltarneidres BAY Hecisephas apprppriate.
arranged to adnminister a netered dose or "puff’
containing fromlng to 20ngof the conpound of fornula

: dai I |
ForfdsorF bl AR ol BB G 20 o e
and/éf N@difictbetesye. Madifed ledde/ forasiationsdecude slefayed-, sustained-,
t hroughout the day.-39- The c ounds of the invention
pulsedry coetraled- ntaég@heélcandemosrarymﬂrg) "edRASeal |y, for
exanple, in the formof a suppository, pessary, or
enenma. Cocoa butter is a traditional suppository base,

The EHFnr%SﬁhHQ b¥ ttﬁ% ﬁq%ﬁﬁér‘l a8y b@eadl'ﬁi‘ﬁ%téﬁedacﬁ@cﬂp ) ﬁﬁ@eye or ear,

["at'1 ons recta vagl nal adm ni stration may

typichatly inuthet fedmt of d36p$ ofra thietonisetlé uspemsitint 0ra@blutad>remsleotomc pH-
Modi fied rel ease fornmul ations include del ayed-,
adjusiggh aiemeisalingyIQibar forgwitions|sedable fer geviag aaﬁ@ural

oG 0 o ARG, A5 AR Rt
colIa?%H?)%ﬁH !n%n'—lS]oHQ%rafd%l@ @g. ‘E‘I%‘heﬂmélamsC Wél%e%nses and
uspension or solution in isotonic, pHadjusted

partistilete bevesitulaesysiems| stah aw InfiSoomas eluilpqmlnmes‘ dx polyoieasuch as
and aural admnistration include oi

crosge%ﬁew@aawérydle agd, pedyinyiairengehy HEﬂﬁ@%@CIdcameH@'eﬁbc
poly 87 B PV ER A p ool G by TR B reoge. or

metBH €BI@ABsE] S1SP ABropolysRRHARBE pofyrRéY, Yoresxamislb, gslan gum, may
be incorporated together with a preservative, such as benzalkonium chloride. Such

formulations may also be delivered by iontophoresis.

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

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

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

of administration.
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crossed-1inked polyacrylic acid, polyvinylalcohol,

hyal uronic acid, a cellulosic polyner, for exanple,
whasoxsps opyl net hyl cel | ul ose, hydroxyet hyl cel pai/mB2004/003747

or methyl cellulose, or a hefgeropol ysacchari de

pol yner, for exanple, gelan gum may be incorporated

orodRFEDIE Mo BT YRS, o Sl iy for o

doségﬁlf&mbﬁrﬁﬁa&nlnmféﬂdn%luw Hodh irehudian Aad mdn-inclusion
adm nistration may be fornulated to be i nmediate

comalekesmaypbie fused. Aela@a@t@mm foi @teqt ebapdexationnuitiathieomig, the
ncl sust ai ul sed-, controll

cyclodipih G 0§ Used ge dinaminay aslivertg. an Radits dgerter
solubﬂ%&r{“ﬂéggt Mﬁ*&% S\FB%%S(? REdndsd By E ri)%'glé?'a?? %Wao "BL&C Bhd'gamma-

suc odextri
cycl@’@éxwrﬁ?é iex@snlee beahich mag Ibeefblimt émimteinatiohapPainbiApBlications
ymers, in order to inprove their solubility,

Nosd%@@ﬂ(ﬂt‘h’l&ﬁ W@@MQ%&T&E&@@W@@S/%%al |l ability and/or
stability for use in any of the aforenenti oned nodes
of admi nistration.-40- Drug-cycl odextrin conpl exes

exa. e f .
s e TR A Aoy SPGB b G o
exarﬁPF@a RThE PeirbSdO0f $OMHEX partifRYarkBsdtdor cﬁéh(ﬁt'ibn it is within the
ternative to direct conplexation with the drug, the
scopy ol theeresent imegntion thattvasr mramarnmqeuadailctqnwmsntmns at
s,a . carrier, diluent, or solubiliser

'easlz%ﬂﬁg}/"?'%hs‘&ﬂt?@ﬁ & FIBRO Hb%%%org%c%}”ﬁﬁéhe m@ngonaﬁ@y

TUREM
con B CATBIEANS S YA bES K ORETOP A Bl e
comPééifigrsd.8 and WO 98/55148. Inasmuch as it may desirable
to adm ni ster a conbination of active conpounds, for

exarrpl e, for the purpose of treating a particul ar
ease or condition, it is within the scope of the

Tthﬁ)Ff&@hPfﬁ QUBKENRD EIAPISGHIVG ORpEe SRR QD?TVE%WU“CE"
comB8QHSﬁé,tét‘Pé‘a°‘st dtle of which contains a compound of formula ..

accordance with the invention, and means for separately retaining said

compositions, such as a container, divided bottle, or divided foil packet. An example
of such a kit is the familiar blister pack used for the packaging of tablets, capsules
and the like.

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

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

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

mode of administration. For example, oral administration may require a total daily
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| east one of which contains a conmpound in accordance
wWith the invention, nmay conveniently be conbined in
wao b@sperwsne of a kit suitable for coadm ni strat i POT/TE2004193747
conpositions. Thus the kit -gf- the invention conprises
two or nore separate pharnmaceutical conpositions, at
I i Al ns: l -8y
dose TRk §aRt s B¢ e RANE TR 5 8MBE 652 Iy 0 rBauire from
0.01 FRPBIFURY YTHEIRAINAIY diedmay eaininisteredsneingls oa divided
contai ner, divided bottle, or divided foil packet. An
dosesxanpl e of such a kit is the famliar blister pack
used for the packagi ng of tablets, capsules and the
l'ike. The kit of the invention is particularly
Ui ; L . . : ¢
The @ tes 8 beR8H o 0 BlbRAcEh SlbjeCe Ry Rt oPabout
65kgSiOPANIRL ThePhyeRridn eflbrealdilbbfablett delesage dodey forlsabjects
or for titrating the separate conpositions against one
whosmwefght faliBooutsisieshiscangei suaheas infientriand; g aldenly
conprises directions for adm nistrati on and may be
provided with a so-called nenory aid. For

dmi ni t.ion.t | ent s, dai |y
ComBTbL SR HER YRR PAUARE: Bl Ak P b as
In thé 3RVt feddtibR seREmMEs ¢RReIEafkr, QhleSO Bifpwisesthled R'GR’ are

of admihistration. For exanple, oral admnistration

as defined inde fisst aspedtaThess pyocéssestios forthér agpegtsiofthednvention.
500 ng, while an intravenous dose may only require
from0.01 g to 50nyg. The total daily dose may be

m 1 ( e tal T |
o SELATY R B AR STk
-Y-CO RERQIH RBIKH, hiay/§&terally Be physareddronithe coeeshponding esters of

abll e to determ ne doses for subjects whose wei ght

formibd (I8 vhereind?’ istainsalkglrgreup {paticularly e maethyletbyk e tert-butyl

ly. .
grou% g% byenzyl group, as illustrated in Scheme 1.

Scheme 1
1 2
RLN/R"’ R\N/R
6 6
RON SN | RN XN
N 3 N 3
—~ R , 7 R
A Aoy
R"0,c—Y R* HO,C—Y R*
(I : (1)

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

tetrahydrofuran and dioxan. When R* is tert-butyl the conversion may be



Conpounds of the invention may be prepared, in known
manner in a variety of ways. n the foll ow ng reaction
wagehsmes1@nd hereafter, unless otherw se stat ePICRIB2®I/003747
R6 are as defined in the fingt aspect. These processes
formfurther aspects of the invention. a) Conpounds of

accofn%lf%%gg%ﬁ%ahdﬁ C}ﬁ c‘b‘?r’ﬁﬁ%ﬂbdéf FmLRY (M (;F‘)”\Aﬁth(éd a¥asdi_hmdd

Rl is H nay gener be prepared
hydrbgemchieideritefumrodcetic asitién 9 wfitably mll/mt(atla temhmratmre of

Ris an al kyl group (particul a met hyl th
betweeunf()"lﬁhanycu ag]hbefﬁ)tempeaatb@zﬁu@dmpowaﬁtsl|D¢|U§6 K%ﬁt@cﬂl and
Sche

dichiogomghae: oG 1 Esnadﬁ@'%?é‘n@%sﬁpéﬁamx?@ﬁmlﬁse
acodififRTRY 1}/ gty et 8r HATBRNAN vith fiPERAlRe bididi

hydroRidielHd @iscireasatiove, bvdyMddﬁgerfmly%@usmgbh@eeolbvhydrc@fen ora
a tenperature of between about C and the boiling point

suitabie hprdrogendamor seoh esisneMep|une mrmatﬂm tlteepw@ﬁaf:e of a transntlon
t hanol, ethanol  and m xtu
metdlion daBRIiopaTP@haal BREHIVE SuHh 28 A BT el b & Sitable
r I onversi on may be-42- acconpllshed by
Sowéﬁég?gﬁggpﬁghggﬂpound of formula (I1) with an acid
such as hydrogen chloride or trifluoroacetic acid in a

suitabl e solvent at a tenperature of between 0 C and
Wheantbieeis a Bmstipaalgreup Sugnathes pas afdhe stuaiire ok (Id) iGrhis

oro Sl b 8 SR o BT SPRL 5 VA VB A6 S8R ana
the [SrOlRENEYr8ip EOEHAR théy Mma Bdthde RnfRlddR 8hdle operation. For
example, if there is an amine group protected by a BOC group, then selecting R* to
be tert-butyl will allow both unmasking oprerations to be achieved with a single acid
treatment. Similarly, if benzyloxycarbonyl is the preferred amine protecting group,
the use of benzyl for R permits simultaneous unmasking in a single hydrogenolysis
step. Alternatively, the protecting group and R" may be chosen so as to be
‘orthogonal’, i.e. each is stable to the conditions used to cleave the other.
Unmasking is then a two stage process, but the intermediate can be subject fo a

purification step.

b) Compounds of formula (I°), i.e. compounds of formula (I) wherein R®is
-Y-CO,R" and R is not hydrogen may be prepared by esterification of the
corresponding acid of formula (1°), as illustrated in Scheme 2, but this step is only
necessary if the nature of R™ is such that the ester group —CO,R" is not compatible

with one or more of the synthetic steps used.
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hydr oxi de as di scussed above, or by hydrogenol ysis
usi ng nol ecul ar hydrogen or a suitable hydrogen donor
wGeamk/oes1@nmoni um formate in the presence of aPCT/IB2004/003747

transition netal or transitiggn netal salt catal yst

such as pal | adi um on-carbon, in a suitable sol vent,
Schéﬁ‘\ﬁ?l as nethanol. Wen there is a functional group in

er part of the structure of (I ) that is

pr ot ect ed, s*gh as,2an amno group in Rl or , bt my

be conveni ent "tQ-sklect Rl and the protectimgygroup

such that t hey y both be renmpved in g sing

operatldﬁ NEor le, if there is aRR@u.n

protectew group, thenssel ecti

teit-buty | al OMIhéth unmaski ng op

achi eved th aNS|ngﬂe acid treatnent.

ben yar bonyl i he preferred protecti rgg
gro%ﬁ%ﬁhe use of bjﬁzyl for 5'5 Qamts si mul t anebus
unmaski ng in i ngl e hydrogenol ysi s s}8Pw1s

Al ternativel yacfhe prot ecting group ang Fﬁ ih}}%ré’ge”)
chosen so as to be '"orthogonal', i.e. each is stable

to the conditions used to cleave the other. Unmaski ng
The icenvérsivramayosivagiently beexsoniplishéd eyitmaemgmdmtterecahhe acid

be subject to a purification ste ounds of
of forohiAT A 2 31 alcoBol Beria dnassuBRDIosaNRE W) Baeedensingsagent
SUCH@S Bl B GRvERERRY PPN P e BietRRpfinopropyi)-

eoxlc)arbéﬁlmlbbuébf&ﬁaqlg ih ThepRaBRcE of Q%mfé?h)ﬂaﬁﬁrﬁibyr@me ata

l'y necessary If e nature of R15 is such that

tempsbture @f bepveerCO°REndithe rhxmﬁllr@qlsmatt ofithe soiviemt.o r&utable solvents

nore of the synthetic st eps used. -43- Schene 2 RO C
include) dighloromethanganidogieethy! ormamlde Alternatively, the acid of formula

(I°y may be converted to the corresponding acid chloride using thionyl chloride or

oxalyl chloride and then treated with the alcohol R™-OH.

c)  Compounds of formula (II*) and (II°), wherein R* is as defined for R® except
that it cannot be hydrogen, i.e. compounds of formula (1) wherein R® is other than H,
can be prepared from compounds of formula (1I°), i.e. compounds of formula (11)

wherein R’ is H, as illustrated in Scheme 3.
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The conversion may conveniently be acconplished by
treating a mxture of the acid of fornmula (I ) and an
w@bkwsheleiR - OHin a suitable solvent with a conPErE20gt/003747
agent such as a carbodiim dgg.-e.qg.
di cycl ohexyl carbodi i m de or N-(3-di met hyl am nopropyl) -
Sch%g'%%t hyl carbodii m de, optionally in the presence of
=—dr net hyl am nopyri dine, at a tenperature of between 0O
C and the boiling point of the solvent. §U|tq§1e
sol vents include dichl oronet hane and
di met hyl formam de. Alternatively, thé%a0|d of formula
(I ) may be converted to the correspo i, d 1)
chloride using thionyl chloride or [ Q

then treated;with,the al cohol R -CH ds Rof
formJIa(IIR)\ (rr ), vvherein Ris/as deéfinety for
R6 exce that; it cannot be h n—Yi.e. conpgunds

of formu wherein R6 is ot ér than H, can be

ounds of formula (Il ),4i.e

laddl) wherein R6 is H, as

|IIustrat 3.-44- ScherresR%)w QYROC-
élle ,6A R NR? rOnG -Y The conpo hqi]/o formul a
»Ci's treated wRth a base such as an al Kal i ne metal

carbonate or bicarbonate, for exanple t L um

carbonat e oll&hesi um carbonat e, ORe ter{iary) anine, (118)
for exanple triethylanine, diisoprop Iv'\?@e/(pf'
pyridine, and the appropriate chloridé¢ ( ), N
bronmi de(R -Br), iodide(R -1), gge(éy ate (R - osoqu) or
tosylate(R -0OSO Tol)in a suit ol ventat a
tenperature of between -70 C and 100 C. Suitable
sol vents include ethers such as

The compound of formula (II°) is treated with a base such as an alkaline metal

carbonate or bicarbonate, for example potassium carbonate or caesium carbonate,
or a tertiary amine, for example triethylamine, diisopropylethylamine or pyridine, and
the appropriate chloride (R*-Cl), bromide (R*-Br), iodide (R*-I), mesylate
(R*-0S0,CH,) or tosylate (R*-OS0O,Tol) in a suitable solvent at a temperature of
between -70°C and 100°C. Suitable solvents include ethers such as
tetrahydrofuran and dioxan, dimethylformamide and acetonitrile. Stronger bases
such as sodium hydride, potassium fert-butoxide and sodium or potassium
hexamethyldisilazide may also be used. Alternatively, the transformation may be
achieved using the Mitsunobu reaction, in which a solution of the compound of
formula (11°) and the appropriate alcohol R*-OH in a suitable solvent is treated with
triphenylphosphine and a dialkylazodicarboxylate such as diethyl azodicarboxylate
or diisopropyl azodicarboxylate. A preferred solvent is tetrahydrofuran. The
reactionis preferably performed at a temperature of between -10°C and ambient

temperature.
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tetrahydrof uran and di oxan, dinethylformam de and
acetonitrile. Stronger bases such as sodi um hydri de,
wWEoioassicuen t e/ i f - but oxi de and sodi um or pot assPCIMB2004/003747
hexamnet hyl di si | azi de may al ¢4-be used. Alternatively,
the transformati on may be achi eved using the M tsunobu
t o RiowRich [ sf

L 3By B SR DT ob R R P can be
separatddbsing St techriigees.ed with tri phenyl phosphi ne

and a di al kyl azodi car boxyl ate such as di et hyl

azodi car boxyl ate or diisopropyl azodicarboxylate. A

ref err.ed vent. is tetpahydrofuyran. The reaction is
TheRr e didiBf ot St ebimsteds ob Fempdieliia s cadt nebamas
re = 4h 6 :
ool ot BPASERRR: Ehitichiedoifelce $R7 paRP shdFEndary i
throbgh sether it hrodictg st andard techni ques. The
introduction of R6 at this stage of the synthetic
sequence is not always necessary. t is often nore

convenient to introduce R6 at an early stage and carry
it through to the final product. d) Conpounds of

f t '
9 froGonlisiislor Sas (1] FARDE bryo i % LERBORSH -,
monaghiokides tof &drethia llIPbhesactibn Bith $IRRR’ YR R4rdRe@iCSchdme 4.

RC -Y (Ill) (H A solution of the nonochloride (111)
and the amine HNR R4 in a suitable dipolar aprotic

Sch%m vgnt are stirred at elevated tenperature for
en 1 and 24 hours. Suitable solvents include

di met hyl sul fox%de, i met hyl f or mam de and 1 2
Nrret hyl pyr rol i @i . R\N/R
RN N HNR3R# RN N
N - N
/ 3
N)\Cl NAN/R
R"0,c—Y R"0,c—Y R

() | (N

A solution of the monochloride (11l) and the amine HNR®R* in a suitable dipolar
aprotic solvent are stirred at elevated temperature for between 1 and 24 hours.
Suitable solvents include dimethylsulfoxide, dimethylformamide and N-
methylpyrrolidinone. An excess of a tertiary amine such as N-
ethyldiisopropylamine, N-methylmorpholine or triethylamine and/or a fluoride source
such as caesium fluoride or tetraethylammonium fluoride may optionally be included.
It is sometimes necessary to perform the reaction at elevated pressure in a closed
vessel, particularly when the amine HNR’R® or the solvent is volatile. It will be
appreciated that any functional groups in HNR'R", and particularly any primary or
secondary amine groups, may need to be protected in order to allow this reaction to

proceed successfully.
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An excess of a tertiary am ne such as
Net hyl di i sopropyl am ne, N nethyl norpholine or
wWo piosoiwsh@ni ne and/ or a fluoride source such aBCT/ER904098747
fluoride or tetraethyl ammoniggm fl uori de may optionally
be included. t is sonetinmes necessary to performthe

Pref& ;ﬁ} 'tﬁ{)‘ n?cfno@mﬁn\éﬁfeﬁﬁ tn%ra?éc?b{ﬁtﬁ"gﬁﬁ F@uﬁ}a‘Pérﬁg oYﬁ?éSrlmne HNR°R*

par € am ne e solvent 1s

and vplienallye2-5te I?lgn}dlerlﬂe ol ppetyidiisegrdgymine)in fdimethytmafoxide or N-
groups in HNR R4, and ﬁartlcul arI?/ any primry or

metménwmmmméoqalbfulpé e pgseTmedoftan %wmﬁlypeé@@a i n
tetra%irdaié@é?qm?nbr'y“d@% P LREABBS o HE TR RGEH tiogally in a close

vess peated with 3-5 equivalents of the am ne HNR R4 and
gﬂ)tl onally 2-5 equival ents of N-ethyldiisopropyl am ne

i n dinethylsul foxide or Nmethyl pyrrolidinone,

optionally in the presence of caesiumfluoride or
Altetnetivelyt thel @crmmwrtdﬁ ofi foonulae(lllemag belnsiradysed agzlesgribed i in part

a) SRS BGUSIEAeGOTESPROPRI G YR pctshopHmuR Ak Rl is then
treat%%s\ﬁl'iﬁ ifh PII\WRtd td"‘gg tﬁ}?d)é/ 80%@08?8%’ bfiﬁ)rfrhu@? I\)’ as |Ilustrated in

correspon I ng carbo aci or nu

schdrhéaat reated wth amne HNR R4 to provide corrpounds of
formula (I ), as illustrated in schenme 4a. Schene 4a
N G NHC- Y(IC) Preferably, the nonochloride (1V)

Sches t4reated with 3-5 equival ents of the am ne

() (V)

—  NOL
A _R®
N

Preferably, the monochloride (1V) is treated with 3-5 equwalents of the amine
HNR’R* and optionally 2-5 equ1valents of N- ethyldnsopropylamlne in
dimethylsulfoxide or N-methylpyrrolidinone, pptlonally in the presence of caesium
fluoride or tetraethylammonium fluoride, at 80-125°C for 12-18 hours, optionally in a

closed vessel.
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HNR R4 and optionally 2-5 equival ents of

N- et hyl di i sopropyl am ne i n di nethyl sul foxi de or
wORmsOIsIEYrrol i di none, optionally in the presPOrEB2064/003747

caesi um fluoride or tetraetylammoni um fluoride, at

80-125 C for 12-18 hours, optionally in a closed

vessel .-47- e) Conpounds of forrmula (111) can be

prepared fromthe correspondi ng dichlorides of formula

e) (VCompdigristdraormidialihiNEnEe Bfepa|réd15rbfrﬁﬂ1%dcdrfes§©han‘ig

5. Preferably, the nonochloride is treated with
dichkxigies aif éonsulaf(V) hy readtion WIRHNR &Ridisdliustrated IlrySQhSme 5.

equi val ents of N-ethyl diisopropylamne in

di met hyl sul f oxi de or Nmet hyl pyrrolidi none, optionally

e B aRIRR e M8 Bl g g R
and lb@'tlbﬁall)l)% étilﬁ{/éI}zén!s%fm%km@%omﬂﬂémln%clhme&m&?de or N-

[11) A solution of the dichloride
metmwpyrrcplicbn@m reptisNS RD) thﬁd)repem@mai ¢a}esawnéw©6§§ of a
tertiary am ne such as et hyl di | sopr

tetragdemFarBBIOTHE. 81 801250 ph ke e ok SRty in a closed

ves;c‘e | vent are stirred at anbient or elevated tenperature
between 1 and 24 hours. Suitable solvents include

di chl or onet hane, di net hyl sul f oxi de, di net hyl f or mam de,
acetonitrile, tetrahydrofuran and

Schemesi hyl pyrrolidinone. t will be appreciated that any
functional groups in HNR R2, and particularly any,
prinmary or secondary ani ne groups, nmay needR. bB
protected in orderCko allowthis reaction to ﬂ\'oceed

successful | Prefkrably, t ochl ongé i's reat ed
with 3-5 eqF?: ntSN INRRR R%‘

— O
A /k
15 — 15 —
R*°0,c—Y R°0,c—Y

(V) (1)

A solution of the dichloride (V), the amine HNR'R? and optionally an excess of a
tertiary amine such as N-ethyldiisopropylamine, N-methylmorpholine or triethylamine
in a suitable solvent are stirred at ambient or elevated temperature for between 1
and 24 hours. Suitable solvents include dichloromethane, dimethylsulfoxide,
dimethylformamide, acetonitrile, tetrahydrofuran and N-methylpyrrolidinone. It will
be appreciated that any functional groups in HNR'R?, and particularly any primary or
secondary amine groups, may need to be protected in order to allow this reaction to
proceed successfully. Preferably, the monochloride is treated with 3-5 equivalents
of the amine HNR'R? and optionally 3-5 equivalents of N-ethyldiisopropylamine in
dichloromethane, dimethylsulfoxide or a mixture of dimethylsulfoxide and N-

methylpyrrolidinone at 25-90°C for 1-18 hours.
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of the amne HNR R2 and optionally 3-5 equival ents of
N- et hyl di i sopropyl am ne i n di chl or onet hane,
walzowpisicul f oxi de or a m xture of di met hyl sul PORiIB2E04/003747
and Nmet hyl pyrrolidi none at.485-90 C for 1-18
hours.-48- Alternatively, a solution of the am ne HNR

R2 1 v | :
ool SEHLER B AERUTES Flm SES LRI by
butyﬂlﬂﬁuﬂ' c?rf‘sldb" i dxanrdradistiazitd et (86 Wrhpeets@, ahtiane dichloride is

Sui'tabl e solvents include tetrahydrofuran, di oxan and

added tm’ﬂhby‘epyitlngIsodijtmneSurialaleraoﬁlemt% indgde tmmydmfawany dioxan
when Y is a covalent bond and the amine HNR R2 is only
and WeRRERYIPNTEQliEHIMG- i ¢, the direct transformation of
conmpounds of fornula (V) into conpounds of fornula
(I'11) gives unsatisfactory results and a nore indirect

In céﬂeﬁﬁba@éé Vpiérféwéﬁy wWREnbeiseabeedt bdmd 8nd eké amise HNR'R’ is
described in part” w) below. f) Conpounds of fornula

only(we)akd;anudeophl_lmaheoﬂlrbcbtranﬁermamregboompngnds of formula (V) into
comBheaepERY 5 U53a Bl bl o e
alterﬂhﬁ@eerdtﬁ %%8% he@ HIR Lﬁo és& beld |ﬁé{:ﬁr@\9} gelow

réagen Ylich 'as Or us” ox
(PCCl ) or phenyl phosphonyl d| chl or| de (PhP( Od ) in
the presence of a tertiary am ne such as

f) I\I—@Dhmomllinrisch@pyjlaWhean mEepareddrendhe gerresponding
trjet m ne or N- di ne, at .el evat d
pyrapBlpu I RESass S IBMUa L) Seristiied B SERSHE o

optionally be added as a catal yst. AI ternativel y, t he
dione is treated with POCI or PhP(OCl in a suitable
Sché@bwent in the presence of a tetraal kyl ammoni um
chloride, such as tetraet hyl ammoni um chl ori de,_ and
optionally Cl

NH RN XN
N\’Q . N /)\
N~ cl
o0,c—Y R 0,c—Y
(V1) V)

The dione is treated with a large excess of a suitable chlorinating reagent such as
phosphorus oxychloride (POCI,) or phenylphosphonyl dichloride (PhP(O)Cl,) in the
presence of a tertiary amine such as N-ethyldiisopropylamine, N-methylmorpholine,
triethylamine or N,N-dimethylaniline at elevated temperature for 8-48 hours.
Dimethylformamide can optionally be added as a catalyst. Alternatively, the dione
is treated with POCI, or PhP(O)Cl, in a suitable solvent in the presence of a
tetraalkylammonium chloride, such as tetraethylammonium chloride, and optionally
in the presence of a tertiary amine such as N-ethyldiisopropylamine at elevated
temperature. Suitable solvents include acetonitrile and propionitrile. Preferably,
the dione is treated with 10-30 equivalents of POCI, and 3-5 equivalents of

tetraethylammonium chloride in propionitrile or acetonitrile at reflux for 4-24 hours.
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in the presence of a tertiary am ne such as
N- et hyl di i sopropyl am ne at el evated tenperature.
w@aiosaltdess sol vents i nclude acetonitrile and  PCT/IB2004/003747
propionitrile. Preferably, igoe dione is treated with
10- 30 equi valents of 'POCI and 3-5 equival ents of
t et raet hyl-anmoni um chloride in propionitrile or
acetonitrile at reflux for 4-24 hours.-49- @)
g) CoupapuimdefofffernmulbaVv()\dan isaprdpared &pan the tdreegonding
correspondi ng am noam des of fornmula (V1) as
aminodnistes af éermula ¢Hpas illpstratdteingSchernes/. -y (V1) (M) A
sol ution of the pyrazol ecarboxam de (VII) and phosgene
or an equival ent thereof, such as
'w carbonyl di i m dazol e, trichl oronethyl
&%%éozrofornate or bis(trichloronethyl) carbonate, in a
suitable solvent i@ stirred at a tenperature o
bet ween anbigent tepgperature and the boild ng pojfnt of
t he sol ventR Mptj Ngl/2 at el evated pr N NH
between 2 a urs. itable sglvents |
acetonitrile, hl or onet hane and di net h Kee.
Preferably, g sol UNHgn of the amine of faofnulaN(VI1Q
and 1p% Vi val ent of 1,1'-carb i-+¥i dazol'e in N
- di rr§t rgf?ldf%gr mam de, acetonitril eﬁw I chl or onet hane
is heated at befygpn roomtenperature and tfg)reflux
tenperature of the reaction for 1-18 hours. h;
Compounds of fornmula (VI1) can be prepared fromthe

correspondi n i troam de formuyla (VIIl) as
A sqiijaror BEduT S 4P I DRER BT AR g gl orarraayeslect thereof,

such &s 1,1’-carbonyldiimidazole, trichloromethyl chloroformate or

bis(trichloromethyl) carbonate, in a suitable solvent is stirred at a temperature of
between ambient temperature and the boiling point of the solvent, optionally at
elevated pressure, for between 2 and 18 hours. Suitable solvents include
acetonitrile, dichloromethane and dimethylformamide. Preferably, a solution of the
amine of formula (VII) and 1-2.5 equivalent of 1,1’-carbonyldiimidazole in N,N-
dimethylformamide, acetonitrile or dichloromethane is heated at between room

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

h) Compounds of formula (VIl) can be prepared from the corresponding

nitroamides of formula (VIIl) as illustrated in Scheme 8.

Scheme 8
@)

O
6 6
R
R\E) NH, ;\C;KJ\NHZ
N — N
NO, NH,

R0,c—Y R'®0,c—Y
(Vi) (Vi)
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(M) (M1)-50- Reduction of the nitro group can be
achi eved by, for exanple, by transfer or catalytic
whyasogenat i on, or by a dissolving netal reducPCDIB20640003747
transfer hydrogenation, thegpitro conpound is reacted
with a suitabl e hydrogen donor, such as anmoni um
formate or cycl ohexene, in a polar solvent, such as
t et rahydr of uran, nethanol or ethanol, in the presence
Red®tich & tAB Hitkd gbeﬁ‘ééﬂ be'achle¥@dibyi, for evetnapleshy transfer or catalytic
catal yst, such as palladiumor palladiun(ll)
hydrbgematidnd ey byt dieselving raetad reduatien. t enper at ure and
pressure. For catal ytic hydrogenation, a solution of
the nitro conpound in a pol ar solvent, such as
[
For tgaer%@l;%gtgﬁ&gﬁ%n 15 Hﬂﬂf;&?rﬂéogﬁg @@actécfwﬁﬁ d élﬁ%b‘l’é“ﬁg(ﬁrogen

atnosphere resence of a transitio

dondfeb@énh 8§ ahiradsiubi Pmees at cpabhiexaticliny atpolarsdivert, such as
pal I adi um or pal |l adi un({l1) hydroxide, optionally at

tetrab éncditred, predisanol or stitenainipdhatpiesencere aieasijien meigl oe
ey bS58 PeRh s b LRRRBRE8 optoay
' j ound is treated with
at elé\zﬁégg{e@%}ec@%g% %’léa Eg?%%?@'sﬂch Qi zi nc gr }N:n, ian t he
presence of an acid such as acetic acid or

hydrochloric acid. Other reducing agents, such as
For ¢catalytic hydrdgseniatien, araglusios f tlee nissdcompodrirva p@tarsolvent, such

f or mul VII1), can be prepared.fromthe gorrespondi n .
oo AT, SR AR R P B3R e i
the ;%'e'sér]rée SEAERstiol &l or transition metal salt catalyst, such as palladium
or palladium(ll) hydroxide, optionally at elevated pressure and temperature. The
catalyst may be in solution (homogeneous catalysis) or in suspension

(heterogeneous catalysis).

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

used.

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

nitroesters of formula (IX) as illustrated in Scheme 9.



10

15

ROCRO(IX) ROGC -Y The nethyl esteY of the
conpounds of fornula (I X) can be hydrol ysed as
wale@snidsesdl in part a ) above. The acid is thenPCT/IB2004/003747
converted to the correspondismg acid chloride by
treatment with oxalyl chloride and dinethyl formam de
Schefhefgsui tabl e sol vent such a s dichl oronet hane, or
— wth thionyl chloride. Finally, a solution of the acid
chloride in a suiQable solvent such asQ
di chl or onpghane, ,
W th gase @Cﬂr aqueous "ayiIn &
-78C and rn enperattre to proNl t he am de of
formula (W . the enbodfnent s\& in whichY is a
coval ent bopd an®®15 is a nethyl /gr oufNOt he use of
one Eégi wal¥ent of netal hygbexirder | eads to the
chenmpsefective hydrolysis of fhe ester group adjacent
to the R6 sulptytuent (Chanbers, D. et al., J. Og.
Chem 50, 4736-4738, 1985), as illustrated in schene
9A. -52- Schenme 9A N OCH, HCO H CO (1 XA) j ) Conpounds
of formula (I X ), whereinQR is any group accordigg to
R6 except hydrogen,gi.e. gonpounds of fornyla (I
except those wher eRgNRG A drogen, can BeN

fromthe cgorrespongy esters of formula (N as 2
illustrated in Scherx Scheme 10
NO, NO,
R"0,c—Y R*0,c—Y
(Vi)

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

provide the amide of formula (VIII).

In the embodiments (1X*) in which Y is a covalent bond and R" is a methyl group,
the use of one equivalent of metal hydroxide leads to the chemoselective hydrolysis
of the ester group adjacent to the R® substituent (Chambers, D. et al., J. Org. Chem.
50, 4736-4738, 1985), as illustrated in scheme 9A.
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OCH OCH, 15 RnOGC -YROG -Y (IXC (11X B) The
conpounds of fornula (I X ) are treated with a

wae eovbiosstd on of an al kyl ati ng agent and a basePCDIB204/(03747
an al cohol, triphenyl phosphigie and a di al kyl
azodi car boxyl ate, as described in part c) above. k)

Sché, Qmpound of formula (I X ) wherein R15 is nethyl

is a coval ent bond is described in published

i nternational patent @pplication WO00L847450( see
preparation 2, gpage 4 O her conpounds of ||f or rrul a

(1X), and partR¢N ounds of foN can
be prepared inp teps from the di zN:i dg| of rrul a
(X), as illustr n schemeT=%3- S OCH. HO C R

OC-Y (X (X) f1X) NOhe first step,/the N&pounds
of fornul g 69 e treated with ting agent such
as nitric dcid orpa mixture of ni*tric agid and
sul phuric acid to provide the conpounds of formula
(XI'). n the second({¥tep, the two carboxylic acid
groups are esterified. Wien R15 is nethyl, this is
conveni ently achieved in a single operation. Wen R15
is other than nethyl, two sub-steps are necessary, and
the order in which the two groups are esterified wll
i)  depshbUhdshst iBRhUR]DE, Wh&'é% REis %‘r‘l‘ytg';lkghﬁ a%@é‘r‘?ilrﬁg ﬂﬁRs \ except
for formng esters are’well known in“the art
hydicgenet. byd:ompommcﬁ eﬂoedutaa(ﬂ}é))elxaeptttlmoster wlaerdmnRGmB bxzdrdgen can

with thionyl chloride so as to_formthe bis-chloride
be psaparesdropdhe corresponding esters of formula (1X°) as lllustrated in Scheme

10.

Scheme 10

o)

H

N,N 7 och, \O

\ -

NO,
R®0,c—Y 0,c—Y
(1IX) (IXB)

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

azodicarboxylate, as described in part ¢) above.

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

formula (X), as illustrated in scheme 11.
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this with nethanol. ) Certain conmpounds of formula (X)
are commercially available or are described in the

WO Raosoadows e, in particul ar those wherein Y i s BCT/IB2004/003747
coval ent bond. Conpounds of .ggornmula (X) that are not
itenms of conmerce can be prepared as illustrated in

Sch Ia s 12, 13 and 14.-54- Schenme 12 0 H NNH OCH. H

MII) HCORNHNH OCH, H CO (XIlIl ) The nethod
illustrated@n Scheme is the Knporr pyrazol e synthe® s.

'S reactedhwth

hyd eanp ' mul a (X

W th ed hydr g H\H—Q H2, _wher g\ £2CHs

def i ne part c) above glve a pyrazole

formuld (X111 ). Pyrazol of MOymula (X 11 ) /may &Qp
eb-t\al ned by l\l—a‘_l?/@tyon of the corge p@nd{r ng

pyeazol es of fornu 11 fol l owing t & net hod

descri bd¥)in part c) aboveXIHydrolysis of the dé8fer
In the frsts Stes,sthdeedc’ocrru')g&rgds' Of ?r%laa()}( %?8 Yrea'i ae wﬁﬁraoﬁ/l raan agent such
as nitric acid or a mixture of nitric acid and sulphuric acid to provide the compounds
of formula (XI). In the second step, the two carboxylic acid groups are esterified.
When R is methyl, this is conveniently achieved in a single operation. When R" is
other than methyl, two sub-steps are necessary, and the order in which the two
groups are esterified will depend on the nature of Y and R®. Suitable conditions for
forming esters are well known in the art.  When R”™ is methyl, a preferred method is
to treat the diacid with thionyl chloride so as to form the bis-chloride and then react

this with methanol.

) Certain compounds of formula (X) are commercially available or are
described in the literature, in particular those wherein Y is a covalent bond.
Compounds of formula (X) that are not items of commerce can be prepared as

illustrated in Schemes 12, 13 and 14.
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the conpounds of forrmula (X). Conpounds of fornmula
(XI'l) can be prepared fromthe correspondi ng net hyl
whewsnes1of formula (XIV) using a crossed C ai BENIB2004/003747

condensation as illustrated.ggn Scheme 13.-55- Schene 0
HCO(XIV) 000+ HO 0 QOCH HCO(XII) A methyl
Sch of formula (XIV) is reacted with dinethyl

e in a suitable solvent in the presence of a
sui tabl e base. Suitable solvents include ethers, Osuch
as tetrd@hydrofurad. Suitable bases include sodiu
hydri de,|| pot #ssi ufh terf - but okeNMHand it hi ubh

di iseero . ‘FI Bi velys>sodi um ngy ‘hoX| de rroa(f/H3
be @sed as the base|and nethanol as the sol
Schene 14 OCH, + H QX N // OCH, oHCDXV) YOCH
(X111 ) (Xin)
HCo (XIA)
REANHNH, l / 3 1
0 0O
6A RGAN
R
Nz )
O
O
- -
HO
H,CO (XIIIE) X)

The method illustrated in Scheme 12 is the Knorr pyrazole synthesis. A 1,3-
diketone of formula (XI) is reacted with hydrazine to give a pyrazole of formula
(XII1*), or with a substituted hydrazine R*-NHNH2, wherein R™ is as defined in part

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

Pyrazoles of formula (XII°) may also be obtained by N-alkylation of the
corresponding pyrazoles of formula (XII1*) following the method described in part c)
above. Hydrolysis of the ester groups as described in part a) above then provides

the compounds of formula (X).

Compounds of formula (XII) can be prepared from the corresponding methyl ketones

of formula (XIV) using a crossed Claisen condensation as illustrated in Scheme 13.



+ (XVI)-56- The nethod illustrated in scheme 14 is the
Pechmann pyrazol e synthesis. A diazo conpound and an
waec@wsyiene are conbi ned to produce a pyrazol e PET/IB2004/003747
formula (XI11 ). Wien Y is gjghe rthan a coval ent bond
two variants of the nmethod can be considered. An
Sch%igtﬁ ene of fornmula (XV) can be conbined with nethyl
cetate, or a diazo conpound of fornula (XVlI) can
be conbi nedow t lpmet hyl propi ol ate. The product of
formula (XI|{T) y be carried forward as descri bed
aboveHla: N to the nmet hods descri bed above,
certai reconpodnds of general fornylae and (1V)
may be prepar@dVby nodification o th i tuent at
the C3 positgon of the razol o
illustrated below. t will é’lélﬁbrecYate
synthetic transformati ons di scussed nay al so
in the elabgfation of precursor conpounds su as the
pyrazol es o for(gnga (rx). ) Con'pounds(xﬂ formula (111
I . eHe@@pounds of forrrula(lll) wher'e Yis CH,
rray be pr epar fromthe correspondi ng conpounds of

formula (1V ), i.e. conpounds of formula (I1V) wherein
Y is a coval ent bond, by a one-carbon honol ogation
met hod such as the Arndt-Eistert reaction illustrated

A methyBrE®AE of FornRaaexr/ )Nk rédcteld withrtiethy)Axaldid i) a Buitable
carboxylic acid is converted to a reactive

5 solventisrthegiresencsuaita sigtalhe based Suitahié gelvents inelugeiaihers, such
as t(%% (h OXHr%@ f%h lgﬂt%?eosrm%lur(rj]exseo%u?rﬁ%%{'lldgepétagsmm tert-butoxide
and lithium diisopropylamide. Alternatively, sodium methoxide may be used as the

base and methanol as the solvent.

10 Scheme 14

/AW

M

H 0O
H,CO N
3 Y L Y
0 H,CO \ OCH,
(XV) O% Y
\f / atey
I |
+
YN



chloroformate). The internediate is reacted with

di azonet hane to provide an --57- di azoketone. This is
woe@anedioni th silver oxide in the presence of PFCFABGI/003747

gi ve the honol ogated ester ¢ fornula (rrr ). n)

Compounds of fornula (1V ), . conpounds of formula

(I'V) wherein Yis CH, may be prepared fromthe

correspondi ng nitriles of formila (XVi1) by the nethod

The 'nHétHéH jstdted incstRimRe 14.is ﬁﬁ’é‘P@Eh%‘énN ds’r&zdlé(gﬂ/hﬂweélsV A diazo

The nitrile can be hydrol ysed, e.g. "by treatnent
comwouhd mtdmruacawmaaremnmnes 703 prmiudew py@zbler q)fo‘oemula (XIA.
ounds of formula (XVII) can be prep %red

thrh‘é iz heegb@rm@. GRyatant Senddwoorariedis el the el PF’)C%‘ybff Rensidered.

5 An%ﬂﬂ?r}é %ﬁﬁﬁ%@%#ﬁaé@ﬁ%@ﬁ%@eq %lﬂr net &7d|§z{§lﬁc%tate or a diazo

comPBLAH of Yahlg (X§HCdanase é@ﬁhlbmeocwmm hﬂﬁhﬂrprﬁpkﬁeﬂé' UThe product of
cyanide in a suitable solvent, such as

formulilareXIN) may frexcateed dometrt psfdescabedabove et hanol . p)
Conpounds of fornmula (XVIII) can be prepared fromthe
correspondi ng al cohols of formula (XIX) by the nethod

In aéi(ljihgﬁ 4 ﬁﬁee%étﬁod%‘:g%@ibeﬁ'above, certain compounds of general formulae
10 (Il) and (IV) may be prepared by modification of the substituent at the C-3 position

of the pyrazolopyrimidine, as further illustrated below. It will be appreciated that the
synthetic transformations discussed may also be used in the elaboration of

precursor compounds such as the pyrazoles of formula (IX).

15 m) Compounds of formula (111"), i.e compounds of formula (11l) wherein Y is CH,,
may be prepared from the corresponding compounds of formula (IV*), i.e.
compounds of formula (IV) wherein Y is a covalent bond, by a one-carbon

homologation method such as the Arndt-Eistert reaction illustrated in Scheme 15.

20 Scheme 15

R R RUR
R{: N XN . Rr:\%) N
N//kCI N/)\C
HO,C R"°0,C
(IVA) (1A

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

25 chloroformate). The intermediate is reacted with diazomethane to provide an o-
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Scheme NN | (XIX) (XVIII) The al cohol is treated
wth a m xture of triphenyl phosphi ne and

wok@klogrsosucci ni m de or tetrachl oronet hane, orP@I/IBR004/003747
thionyl chloride. q) Conpoumgls of formula (Xl X) can be
prepared fromthe corresponding esters of forrmula (I11

. | . e. or G .Q f i j
aacbielonk, TS A S B RG RUR BsbhGt b Moo g e
horidlsdBtea e@té(affgbmmgg”mgt hod illustrated in Scheme

19.-59- Schene 19 " HO C (IVA) 2 RO C (NIB) The
acids of formula (I1V) and the esters of fornmula (I11I

) can be reduced to al cohols of farmula (Xl b .
n) tr &AMRIMNAR Qformulg; (L\fé}ﬁdr% (FORRAHNSR i TaENkIA ((‘a\/)svl)%%%rgﬁl ¥ is CH,,

a3 ey s MR SRy BRSSP B Bl oo
ilusBHEY id ScHephé aRydrof uran. The acids can al so be

reduced by treatnent with isobutyl chlorofornmate and a
tertiary am ne base to provide a m xed

Scheme 16
1 2
RLN/Rz RAR
6
R® N NN RON XN
NO — N0
2 s
N/kCl N)\Cl
NC | HO,C
(XVII) (IVB)

The nitrile can be hydrolysed, e.g. by treatment with aqueous mineral acids, such as
hydrochloric acid.
0) Compounds of formula (XVII) can be prepared from the corresponding

chiorides of formula (XVIH) by the method illustrated in Scheme 17.

Scheme 17

o] NC
(XVIII) (XVi)
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anhydride, followed by reaction with sodium
bor ohydri de. The esters can al so be reduced by

- Woe@asmsné Wit h di sobutyl al um ni um hydri de or PCT/IB200m/003747

bor ohydri de. r) Conpounds ofsgiornula (Il ), i.e.
conmpounds of formula (I111) wherein Y is CH CH can be

f ' I ter af :
The PHBRERIE REL N AR ROARAR QulF Y AP Elgg o potassium
cyaride P sushiergivht GudN ad dihéh@stféxidé ! dimetfyiormamide or
reducti on of the carbon-carbon” double bond of (XX) to
ethagblke the conmpounds of formula (11l ) can be

acconpl i shed by catal ytic hydrogenati on using
nol ecul ar hydrogen in the presence of a transition

o) CRBALRAELHEF R RO SRl FeHTRo ORI R Rl cconols
of fobala (XIKY bY it HethbE iIRRTEddSInrSehepesi18r reduction is

acconmpani ed by hydrogenol ytic cl eavage of the ester to

gi ve the carboxylic acid. The acrylates of fornula

(XX) can also be treated with al kyl copper reagents to
Sch ] nal ogues of the conpounds of forrmula (lIIl ) in

whi ch an al kyl; substituent is introduced on ihe garbon

at om adj acent tQ-the pyrazol opyri m di ne riﬂﬁ\ﬁyéﬁenq

or wwth a sulphgniumylid or a carbene gquiva ent to

rc[)\gyrirridinyl)- R

oxyl ate derivative. np\o ds of
e prepared fromthe pondi ng
"Tac( XXI') by the nethod/71 | DRt ated

in Schene /21.-61- Schene 21 N
HO Cl

(XIX) (XVIII)

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

or tetrachloromethane, or with thionyl chloride.

q) Compounds of formula (XIX) can be prepared from the corresponding esters
of formula (I11°), i.e. compounds according to formula (llf) wherein Y is a covalent
bond, or from the corresponding acids of formula (IV*) by the method illustrated in
Scheme 19.
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A (XX') The al dehyde of formula (XXI) can be

converted to the acrylate ester of fornmula (XX) by
WO e@siwme Wi t h a phosphorus reagent follow ng PEEIB2004/003747

protocols of the Wttig, Horgger or

Wadswor t h- Honer - Emmons reactions. The reagent is
_S_(m%rq%ed by treating a triphenyl phosphoniumsalt Ph P

X (Wttig), a phosphine oxide Ph P(O CH CO R15
(Hor ner), or %phquhonate (EtO P(O CH CO R15
(Wadswor t h- NTer - Enmons), with a base such as

butyl l'ithium [ithiumdial kylam de or an al kal i ne
netal a iderJ» a suitable solvent such as

t et rahydy an, erein X is a suitable anion such as
a hal i de, e |l e chloride, bromde or iodide. The

met hod is/not Nnit6él to the preparation ofR!, _R
a-uns@ia tuted acryl ate ters. The use of amlN

~al kyl -substi \Z);)ed phosphoreﬁs\r\eggent sueh as Hh P CH(R
JCOR . X or t equi val ent phosphkne oxbdgher~" XN

phosphonate, wherein Ris al kyl, and le whefein X
is a suitable anion such as a halide, fo RanpFe

chl oride, brom de or iodide, gi accesy e Cl
correspondi ngr&- algd/l acryl ate” deri worve (XX ; -62-
The conversion of the al dehydes of formula (X)) to

acrylate_gsters |of formula (XX) can al so be achieved
by react i mal onate derivative follow ng the
Knoeyenagel condensation. t) Conpounds
& be prepared fromthe esters of
forrrulqs(l ) notk preferably fromthe

correBpdndi ng al cohols of fornmula (X X) by the methods
illustrated i(“@cherre 22. Scheme 22 (XXI)

The acids of formula (IV*) and the esters of formula (11I°) can be reduced to the
alcohols of formula (XIX) by treatment with lithium aluminium hydride in a suitable
solvent at a temperature of between 0° and the boiling point of the solvent. Suitable
solvents include ethers such as tetrahydrofuran. The acids can also be reduced by
treatment with isobutyl chloroformate and a tertiary amine base to provide a mixed
anhydride, followed by reaction with sodium borohydride. The esters can also be

reduced by treatment with disobutylaluminium hydride or lithium borohydride.

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

the method illustrated in Scheme 20.
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| (Xi X) The reduction of the esters of fornula ( ) can
be achi eved using diisobutylal um ni um hydride (DI BAL)
WO p008/0$%6il¢ abl e sol vent at a tenperature of | esBCT/B2004D03747
C preferably less than -60 (g.Suitable solvents
i ncl ude hydrocarbons such as pentane, hexane and
I e, ethers such as tetrahydrofuran, and m xtures
&'léﬁh‘\%—lg&of. The oxi dation of the alcohols of fornula
(XI' X) can be a%ﬂi ev using a chromumWVl) r gentRz
such as pyridi niugrchl orochromate,- a hyperval'enjy”
i odi ne reagent su¢h as-63- the Dess-l\/hrtig
peri odi nand Nar i nation of RN

tetra-n-pr ni,um perrut henate and
N- et hyl nor ne-pk oxi de i ma suitabl e nt ;JKa

tenperature pf beNweerCl0 C and anbi ent tenperatiNe. Cl
Sui t abl e
al dqude of formula (XXt) may be converted to esters
of Ror@yCa (111 MS il lustrated iRI°Sghene 23 eme
23 (xx15 (xxi1)¢ al dehyde is treatad with |
nmet hyl mer capt onet hyl sul foxide (CH SCH S(O CH ) and
triton B in tetrahydrofuran to give internedi ate
The (r&Xlidtiormdfithb dasbdrr-eartbed dvulbie bbad @b PXEptd gitve tiad complouRds of
H and_acetyl chloride to provide the ester of fornula
formula (1115), carhhe afgamptishes by eatadiicamdjogenation ugireg melecylar

A G T R (N T R
or nick¥. ! Whdty Rt bBRENIARe icbhtfibh8c8f HecrsaBuchihabdnly the

double bond is reduced or reduction is accompanied by hydrogenolytic cleavage of

the ester to give the carboxylic acid.

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

cyclopropane-1-carboxylate derivative.

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

aldehydes of formula (XXI) by the method illustrated in Scheme 21.
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Schene 24 . .R2 NN ROC ROC(XVYM) (XXIll) NRO
C (in0) The chloride of formula (XVIII) is reacted
wowak/ogeté al kyl mal onate (R O C) CH and a basePCTIB2004/003747

sui tabl e sol vent. Typicallygqthe base is an al kaline

met al al koxi de such as sodi um et hoxi de or potassium
Sch%ﬁl t2-1but oxi de, and the solvent is an al cohol such as

| or an ether such as tetrahydrofuran.

Preferably the bage and the solvent are cho|§en gich as

to mnimseRyapBesterification with the nal'opgte

reagent and thg internmediate (XXII1). Fpr exa

when t Qs is diethyl malonate tR Se
N et hoxi de and t he sol s ethanol .

al kal Ome et al hydroxi de, such as, sodli um hydr oxi de,
fol l owed By acidification, or bR a@yCot her net hod
known in the)ém). The thod is not |imted(XX)
symretri cal (ma nat es. wor exanple, the use of
tertbutyl nethyl mal onate\woul d gi ve an internedi ate
(XXI'11) in which one R15 i &\nethyl and theRdther?is
te/t-butyl. By choosing the propriate condiNT ons,
decar boxyl ati on could then be tontroll gd to gjve a

15

0,C
(XX#2)

The aldehyde of formula (5<XI) can be converted to the acrylate ester of formula (XX)
by reaction with a phosphorus reagent following the protocols of the Wittig, Horner or
Wadsworth-Horner-Emmons reactions. The reagent is prepared by treating a
triphenylphosphonium salt Ph,P"CH,CO,R"™.X" (Wittig), a phosphine oxide
Ph,P(O)CH,CO,R" (Horner), or a phosphonate (EtO),P(O)CH,CO,R" (Wadsworth-
Horner-Emmons), with a base such as butyllithium, a lithium dialkylamide or an
alkaline metal alkoxide, in a suitable solvent such as tetrahydrofuran, wherein X' is a

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

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

access to the corresponding a-alkyl acrylate derivative (XX*).
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nmet hyl . - 65- The nethod can be extended to substituted

mal onates (R O C CHR, whereR is an al kyl group. This
w@Rrwes4mecess to conpounds anal ogous to (HF) i PCTMB206M/003747

the group . Ris a substituggt on the carbon atom

adj acent to the R C group. These conpounds can al so be

The%{oﬁ?@%ﬁo J lthlglnéi%f%@déél\qoftfgﬁnhlgg( ! a:%ﬁla(e;(&ﬂek% PY\fo'i'ﬁuula (XX)

fesence ine e
can aldepe H6nibasE by\Wadforwith 08/ nate Befivathle BRGNRG thBenethod of
reacti on of cofrppounds of formula (V ), i.e. conpounds

the Khodwmnagiehconendationi n Y i s a coval ent bond, with
weakl y nucl eophilic amnes HNR R2 i s sonetines not
high yielding. An alternative route is illustrated in

Sc . h | B
) SEESIRRAES SRR oI PedR e g R g bt 1
or i€ Ph&Tbfabl froRT the GorfeSPortiRCaIeoRbIB ®f Fermiilg (REX)dHe methods

described 1n part q) above. A preferred nmethod is
ilustreibddniSohemea B2di i sobut yl al um ni um hydride at a

tenperature of between -20 C and OC. The primary

al cohol is then protected to give conpounds of formula
Sch wherein is an al cohol protecting group. A

red protecting group is a trialkylsilyl group,

particularly a herf-ﬁatyl di met hyl silyl group. The

conpounds of - 66- fppfnul a (XXV) are then reacted with

an am ne HNR R2 acgordingto the nethods described in

part e) aboWeNio ﬁ conmpounds of fornula (XXVI).
Schene 25B p
1 2

s
) N/kCI |
R"°0,C R. R
N
() N R
~
N
NOL L
~
RLN/R2 / N~ ~cl
R® © H
N XN
N OXX1)
2
N)\CI
HO
(XIX)

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

thereof.

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

reagent such as pyridinium chlorochromate, a hypervalent iodine reagent such as
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NN C (XXVI) (XXVI1) HO (XXVII1) (XXIX) The

conpounds of fornmula (XXVI) are deprotected to provide
wao b@spsdon@mr y al cohol s of forrmula (XXVII1) usi ngPCT/IB2004/003747

appropriate conditions. Wep3sPGis a trialkylsilyl

group it may be renoved by treatnent with a fluoride

t . . ' f I

the (%5 MaRHHE oS Fhe b L EoRRIRRpR (ot Bin iy RimHohfom
perrutNethéU@r‘i’dJI NegieeyiinBEpHoinbNe-oxRidTiadssuRste sbrent at @demperature

d) above to provide conmpounds of fornmula (XXVII1I1). The
of betwieear0p Catrb bibiérg temiperatare. aSuitabler $djeentsringude t)

above to provide the al dehydes of formula (XXIX). A
dichlgremetadé. oxi di sing agent is the Dess-Martin

peri odi nane. Finally-67- the al dehydes of formula

(XXI'X) are oxidised to provide the acids of formula (I
u) ) The 8ldeHyBS WA fsnAfla {RX#h ?bé)co%éﬁéd 0 ebferd of formula (I1I*) as

coval ent bond. Suitable oxidising agents include
illustpatedds Scheper 2&nganat e, Jones' reagent and sodi um

chlorite. A preferred nethod is to treat the al dehydes

with sodiumchlorite, sodium di hydrogenphosphate and
Schén yl -2-butene in terf-butanol at roomtenperature

out 1 hour. Alternatively, it may be preferred

to performthe oxi dation of the al cohol of flgr mJIRa

(XXVI 1) toRbe/E?orrespondl ng acid (via the

correspondi ndgyal dehyde), using the nethods pre |ously

descrigdfed, prior to reaction with H\NR P NtQ de

t he compoind oFNformul a (| ; x) Conpou | a
[ onpqunds of la (1) wher SJ;SJ\

-Y-R16 cyT be redfromthe caLIgsporn ing N Cl
nonochl gri des ‘of fornula (XXX) Hg _—
O H
H H,C—Sa
(XX) 0O (XXII)
RLN/R2
R6
NEN ) N
47L\
15 N C
R™O
O

(11A)
The aldehyde is treated with methyl methylmercaptomethyl sulfoxide
(CH,SCH,S(O)CH,) and triton B in tetrahydrofuran to give intermediate (XXII) which
is treated with the appropriate alcohol R”OH and acetyl chloride to provide the ester

of formula (II*). This method is particularly useful when R™ is methyl.

V) Compounds of formula (IlI°) can also be prepared from the corresponding
chlorides of formula (XVIII) by the method illustrated in Scheme 24.
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20

illustrated in Scheme 26. Schenme 26 HNR R4 (XXX) (1 )

The nonochl orides of formula (XXX) are reacted with
W@ri0ses96HNR R4 as described in part d) above. PCT/IB2004/003747
Alternatively, the -NR R4 grgpup may be introduced into

a suitable precursor and the -Y-Rl6 group el aborated
Schi bsequently.-68- y) Conpounds of formula (XXX ), i.e.
—SMnds of forrmula (XXX) wherein 16 is - CONHR18 can
be prepared fromthe correspondi ng conpounds g
formula (I ag? | lustrated in Scheme 27. Sch n’eNZIIQR
-NH, ( ) “Njhe acid of formula (1V) is treated
the appropriate sul fonam de R -NH anda CERQ[]Q I
a suitaN nt in the presence of N
4- (di Ypyridine. A stitable solv
di met h rm e or dichl or omet haitgy & is ometNmes ClI
preferrgd toN| ntrGlduce the R -NH grotd \n_the final
ste(P ¢.e. after elaboration of the -NR/R4 group \
eerably the acid is treated w RY a,3 equi y Swts
of 1-(3- di RAMYI ani nopropyl)-3- et hyI car bodi |Q$8§
hydrochl ori de, 1.3 equi val entl%Lof R
4-di met hyl am nopyri dine and . 2-I¥ .3 equivalents of the
sul phonamde R NH , in a:hl or ofret hane at about room

tenmperature for upto ho NN
Nz )

RN

(nic)

The chloride of formula (XVIII) is reacted with a dialkyl malonate (R*0O,C),CH, and a
base in a suitable solvent. Typically, the base is an alkaline metal alkoxide such as
sodium ethoxide or potassium tert-butoxide, and the solvent is an alcohol such as
ethanol or an ether such as tetrahydrofuran. Preferably the base and the solvent
are chosen such as to minimise transesterification with the malonate reagent and
the intermediate (XXIHI). For example, when the reagent is diethyl malonate the
base is preférably sodium ethoxide and the solvent is ethanol. The intermediate
(XXII) is then decarboxylated to give the product (l1I°). This can be achieved by
selective hydrolysis using one equivalent of an alkaline metal hydroxide, such as

sodium hydroxide, followed by acidification, or by any other method known in the art.

The method is not limited to symmetrical malonates. For example, the use of tert-
butyl methyl malonate would give an intermediate (XXIII) in which one R" is methyl
and the other is tert-butyl. By choosing the appropriate conditions, decarboxylation
could then be controlled to give a product (I11°) in which R* was either tert-butyl or

methyl.
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z) Compounds of formula (XXX) wherein R16 is a
het erocyclic carboxylic isostere such as tetrazol -5-yl

w@ espavnds of fornmula (XXX )), PCT/IB2004/003747
S5-trifluoronmethyl-1,2,4-triggpl- 3-yl (conpounds of
formula (XXX )) and

[ - h- - 1.2, ' | - 3- ' 0, .
The et QD08 Bt etng <BRSHAR ARG (5 GIBEEPES where Ris an
alkyf grrdw. aThiOgiles Heteus @tﬁm@élﬂmd@éms@o@yml it Wseh the group .
ilflfustrated in Schene 28A, 28B and 28C. -69- Scheme 28A
R isM dubstituertt)orTthe czirbom bton fadjamemi tathe@®XOLCigsoup e atese
wth an azide, such as an al kali he netal  azi

; ) .azide (M=
comlgg’un%; cap alsq he W«p@ﬁrpg |byaeg|<)dgt|r@g,ﬂle 51|t¢{med§t)e (&Xlli) with R-Br or
t rj.al ' ' = Wi i.p.a suitable
R gh8 st SrafRie e rB it babero ont
tenperature and the boiling point of the solvent. A
preferred azide is tributyltin azide. A preferred
w) soAsanentianedi ioxzart eSalheves e Badtion of den@éounrds o fotmula (V*), i.e.

N (XXX CF Ef NH N- NH (XXX )-70-
compou&ds o%‘ }ormula 8% wherein N_ljs a covale(nt bon)d, w(i)th weakly nucleophilic
amines HNR'R? is sometimes not high yielding. An alternative route is illustrated in
Schemes 25A and 25B.

Scheme 25A
Cl
6
RN XN
N _
~
) N~ ~cl
R™0,C HO
(VA)
Cl RLN/R2
6
R% N RN N
N
~ ——— N
o A
od P
(XXV) PG (XXV1)

The esters of formula (V*) can be reduced to the alcohols of formula (XXIV)
according to the methods described in part q) above. A preferred method is
reduction with diisobutylaluminium hydride at a temperature of between -20°C and
0°C. The primary alcohol is then protected to give compounds of formula (XXV),
wherein PG is an alcohol protecting group. A preferred protecting group is a

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



The nitrile of formula (XXXI) is treated with ethanol
and hydrogen chloride to forman imdate, which is
wWao bes/osweat ed with ammonia to form an am di ne. PATEB2004/003747
amdine is treated with ethylg.trifluoroacetate and
hydrazine to provide the triazole of formula (XXX ).
f stitut tihd
form{ g 2 U Bt i o B AT NGl PR AP i etnods
desérPed ih A ey abbld "give cORfhdlindsidffonula@KpMiIR (XXX )
Is treated with hydroxylamne to form an
Nhydr oxyam di ne, which is then treated with 1
1 -c onyl di i m dazol e to provi de the oxadi azol one of
Sch (XXX ). aa) Conpounds of formula (XXXI) can be
prepared using_fhe methods described in part o) above,
or from conpouRd formula (IV) i ng 42he net hod
illustrated in SGhenme 29.-71- Scheme™g9 (XXXI') The
acid of fR?Rpla V) is converted intg the
correspondi [ ' i met hod

descri bed ¥ rt | above= Th nNde |8t hepr——
dehydr at ed N//kCI N /)\
N Cl
O
o
(XXVI) (XXVII)
1 2
RUR RayR
6
RGN i RN X
Nb B . Nb A R
- N
s o) FIQ“
HO - R H
(XXVII) (XX1X)
RLN/R2
6
— RN SN
Nb 3
A _R
N)\N
|4
HO R
O
5 (IP)

The compounds of formula (XXV!) are deprotected to provide the primary alcohols of
formula (XXVII} using appropriate conditions. When PG is a trialkylsilyl group it may
be removed by treatment with a fluoride salt, such as tetrabutylammonium fluoride,
or with hydrochlori& acid. The —NR°R’ group is then introduced according» to the

10  methods described in part d) above to provide compounds of formula (XXVIII). The
primary alcohol is oxidised as described in part t) above to provide the aldehydes of

formula (XXIX). A preferred oxidising agent is the Dess-Martin periodinane. Finally
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trifluoroacetic anhydride. bb) Conpounds of formula

(rrr) or (XXXI') wherein Yis - CHOCH- may be
w@e@saswds f rom t he al cohols of formula (XIX) bRCT/IB2004/003747

al kyl ation with an al kyl a-bgi.oacetate or an

a- hal oacetonitrile derivative, as illustrated in

the %ﬁ'@ﬁ?&e@ﬁgﬁﬁglas@gﬁf& ard o')'(ﬁ:‘ls %l%viﬂe(tﬁp%alcﬁ & fRhulte), i.e.

|'orine, ne or

compoahds abformaha OF) waemin iyriers étwalérmeeaoaidcos@itablél oslidiaing agents
al kyl ating agent are conbined in a suitable solvent iIn

inclydeepplessidit pernargaiaie, $asis’ rageot asdisesiurachtomiiee Adpreferred

w0 BT N e s
and PR ?tsl?l%]gﬁ% é'ﬁ' %uf&ﬁdl Ia?ﬂ)dnﬁ‘ el%ft&ret% 888{15 Bollr.

conpoun may un o stan em cal
transformations to provide alter nat i ve compounds of

formula (1), for exanple the preparation of exanple
Altegnativply, ﬂéaaskpeaxreigﬁredftoanaﬁfoanrkttne axidadion ¢dhe sdeahabbf formula

f h h d be
oot ERontt sppind e e e CoRStnatiing B ded usine the
metRGEES NP IS el gHBF Fcﬂtég% iof mﬁtHMRalﬁ“ g&g»&nae frhat

are not wshed to re | eave sai’ rotecting
compoangof fornadageuence. n

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

illustrated in Scheme 26.

Scheme 26
R, _R? RL _R°
N
6 6
RNy HNR3R? RNy,
N 3
= = R
A A
4
Yoo 16 R
(XXX) (IE)

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

in part d) above.

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

-Y-R" group elaborated subsequently.



10

15

20

such a case, any conpatible protecting radical can be
used. n particular nethods of protection and

wale@sotwes i on such a s those described by T. .PCGREENE/ 003747
(Protective Goups in Oganigg.Synthesis, A
W ey-| nterscience Publication, 1981) or by P . J .

Y) nggfrqb%éjmg%f%r%@bqg%@(ﬁﬁ? EQy Blifad B RIS yéﬁgg\r/vrrrl]erein R

be "Use OW hg comnmpoun
is -JONHRET cASPE prSpEd titen B 86MbspENRNG t;@m'goen@%mmmla (IV) as
of formula (Ill) RC-Y (I1l) wherein , and Y are as
illusttefeidinBcieove27Preferred is a conpound of fornula
(I11D) (11P) wherein RL R2 R, R andY areas defined
above. A conpound of formula (V) RC -Y (V) wherein R
Sch are as defined above.-74- Preferred is a
nd of formula (V) | RC-Y wherein and Y are as
defi ned above. The invention is further il hﬂlst rae ed by
the fol | owi ng, Rlon-RFmi ting exanples. MeltiNgypoints
were determned df a Gall enkanp nelting point

apparat us wsi ng gl ass capillary tubes AL

uncorr ect NOt herRiddheH) ndi cat eg reﬁi ons
=

N Cl

O

HO ‘R
(V) (OXKA)
The acid of formula (IV) is treated with the appropriate sulfonamide R™-NH, and a
carbodiimide in a suitable solvent in the presence of 4-(dimethylamino)pyridine. A
suitable solvent is dimethylformamide or dichloromethane. It is sometimes
preferred to introduce the R™-NH, group in the final step, i.e. after elaboration of the

-NR°R* group.

Preferably, the acid is treated with 1.3 equivalents of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 1.3 equivalents of 4-dimethylaminopyridine and
1.2-1.3 equivalents of the sulphonamide R"NH,, in dichloromethane at about room

temperature for upto 18 hours.

z) Compounds of formula (XXX) wherein R* is a heterocyclic carboxylic isostere
such as tetrazol-5-yl (compounds of formula (XXX?)), 5-trifluoromethyl-1,2,4-triazol-
3-yl (compounds of formula (XXX°)) and 2,5-dihydro-5-oxo-1,2,4-oxadiazol-3-yl
(compounds of formula (XXX")) can be prepared from compounds of formula (XXXI)

using standard methods such as those illustrated in Scheme 28A, 28B and 28C.
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were carried out under a nitrogen atnosphere, using
comerci ally avail abl e anhydrous sol vents. '0.88
wa\nassnimie refers to commerci al | y-avai | abl e aquBOLIEB2004/003747
ammoni a sol ution of about O.&f8 specific gravity.
Thi n-1ayer chromat ography was perfornmed on
S acked pre-coated Merck silica gel (60 F254)
§Qﬂg1§¥§%§ and silica gel colum chromatography was
carried out using 40-63//msilica gel (Mergk siddca

gel 60). lon exthang® chromatography was r d
using with the specified i on exchange fesin i ch had
been pre-wgshed with dei oni sed water.R VR
spectra & d onMNyarian Ino VA i an

I nova 400,N arian Mercury 400 spect er il the
sol vents sp ' nly N Cl

edzAQ _thé NWR spegtra,
nonexchangegbl e P ot ofd whi ch appexxedydi stinct from
t he solyertY peaks are reported. \Low/resol uti on mass

spectra were recorded on either M= sons Trio 1000,

usi ng thernospray positive ionisatitbn, or a Finnigan

Navi gat or, usingxg|ectrospray positive or negative

i oni sati on. Hiéh rgsolution nMass spect ra(Xxixe) r ecor ded

on a Bruker ex |l FT-Ms5 using electrospray positive
Theindtrileseft fogmul 319 oeatedaviisar arisiee suomae @nealkblne metal azide

et alyti.cal UK ' 1td bri dge ddl.esex. )
M 6 Bl Pavis BheziE o ekt Setelingzids ff zatolsn, in
suitfE SHllehl B8 (o et ot Rt 2 e LRI AEE Sntthe boiling
pointles trgnsdleehtas A(prifepred a2ide iy iribatyliirs apeles AltefRStddssivent is
_ based on the sign of optical rotation when determ ned
dioXpR. a suitabl e sol vent. Abbreviations, Definitions and
A ossary AcOH acetic acid Anberlyst (r) 15 lon

exchange resin, available fromAl drich Cheni ca
Sché&peray APCI At nospheric Pressure Chemical |onisation

1 2
RLN/RZ R\N/R
6 1. EtOH, HCl R
RN~ Xy 2 NH, S N SN
N - .
//k /)\
N Cl N Cl
NV
NC—Y >/
H,N
(XXXI)
RLN/R2
CF,CO,Et 6
NH,NH, RN N SN
— _ A
y—Y
\
e
H



Arbocel (tm Filtration agent, fromJ. Rettenmaier &
Sohne, Germany atm Pressure in atnospheres (1 atm =

wa edserene = 101. 3 kPa) Bi ot age(tm Chronat ogr aptiy1B2004/003747
perforned using Flash 75 sildgca gel cartridge, from
Bi ot age, UK BOC te/t-butoxycarbonyl br Broad c

The ANE- PG GO i foatPE Mt e aBbFénd Py BB H B REgto form an

imid 8RNI KCRER Aradte ERithMimoffd RYIdin Sinfthde! €Ttk amidine is
Doubl et DCC N, N -di cycl ohexyl carbodi i m de DCM

treatdidokitio ety triflucec atwbt @edr cehy drbziteub| progid DA trinzele 9f formula

odi_car boxy| at e Degussa(r) 101 10 wt % pal | adi um on
(XXXt | Ve S edthsHIoTE EdastHpFdTieaee CapE BISPEISY Bran
Al dr m cal Conpany Dess-Martin ,
5 anal’og_gﬁ ﬁ%ﬁﬁé&y- 1, 1-di hydro- 1, 2- benzi odoxol - 3( 1H) - one
peri odi nane Devel osi| Supplied by Phenonenex -
manuf act ured by Nonura Chem cal Conbi-RP C Co.
Schéimeied of spherical silica particles ( size 3 mor 5
m)-76- hplc colum which have a chem cally bgnded,

surface of @g(l)\l/q:@%i ns. These R\N/R
6
6
RN NH,OH RN%) SN
& /)\ /)\
N~ Cl Ho-N N~ Ci
NC—Y | S
H,N
(XXXI)
RUR
RG
CDl N SN

N /)\
0 N N Cl
Y \>/Y

O—N
H

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

oxadiazolone of formula (XXX°).

aa) Compounds of formula (XXXI) can be prepared using the methods described
in part o) above,-or from compounds of formula (IV) using the method illustrated in
15  Scheme 29.



particles are packed into stainless steel colums of
di nensions 2 cminternal dianeter and 25 cm | ong. DI AD
- waleeosopsopyl azodi car boxyl at e DI BAL di i sobut yl BET/IB2004008747
hydri de DVAP 4-di nmet hyl am nopyri di ne DVF
N, N- di et hyl f or mam de DMSO di net hyl sul phoxi de

Sch@%r) | on exchange resin, fromAldrich Chem cal

y ee Enantioneric excess Et N triethylam ne

Et OAc et hyl agetatg? Et OH et hanol HOAT 1 2
1- hydr oxy- 7- azapghzot ri azol e HOBT R{, R
1- hydr oxybenzotr|i azol e hydrate HRMS H gh Resol u{\li on
Mass Speld | ectrospray ionisati si tiye
scan) Hni ase et hyl di +sepsopyl am

ry fromAldrich Chem cal
i s(tNmet@yl silyl)amn de |J,i
Resol uhjoly Mass Spectroscopy (el ec:tl'r'I ray, or

t her nogpray ionisation positive scan) (ES ) Low
Resol Ui on I\/als\? Spectroscopy (el ectrogpray ionisation

R R?
\N/
6
s
N~ cl
NC—Y
(XXXI)

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

trifluoroacetic anhydride.

bb) Compounds of formula (l11) or (XXXI) wherein Y is —-CH,-O-CH,- may be
prepared from the alcohols of formula (XIX) by alkylation with an alky! a-haloacetate

or an a-haloacetonitrile derivative, as illustrated in scheme 29.
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negati ve scan) Multiplet mz Mass spectrum peak
MCl (tm) gel High porous polynmer, CHP20P 75-1 Omm from
wordsopieshi Chem cal Corporati on MeOH et hanol PCT/IB2004/003747

Mukai yama' s 2-chl oro- 1- met hydgpyri di ni um i odi de- 77-

reagent NaHVDS sodi um bi s(trinmethylsilyl)am de NV
Schokgeigy! nor phol i ne NMO 4- net hyl nor phol i ne /- oxi de NWP '

- yl -2-pyrrolidi none Phenonenex Supplied by

Phenonmenex. Conposed of spherical silica partilgl es p2

Luna hplc Rgi z/eRZS mor 10 m) which have a chen"r;qéﬁy

bonded surfate of colum C chains. These rticlés are

packﬁgei nto g stainl ebl@-EHBEIOER8 um of si
2. lcmi i ameter _and 25 ¢l ong. P4 undszer
squar e\ (1 psi = 6.9 kPa) PyBOP(r) —

Benzot ry - oxytris(pyrrolidino)phosphoni unN Cl
hexaf | u rophB’spha@b PyBr OP(r)

br yo-tri S@SE%EOI i di no- phosphoni um hexaf1 uor ophosphat e
q Quartet nt i\wct or on T'—ﬁ'Aéz gl et
Hal-CH,CN 1 ,
R\N/R

/
B
N/ Cl
O
NCJ

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

tetrahydrofuran and dimethylformamide.

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

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

Kocienski (Protecting groups, Georg Thieme Verlag, 1994), can be used.



Sep- Pak(r) Reverse phase C silica gel cartridge,
Waters Corporation t Triplet TBDVS-C

wa edosokmste/l di met hyl chl orosi | ane TFA tri fl uor oaR€r/iB2004/003747
acid THF tetrahydrofuran TLG3Thin Layer Chromat ography
TM5-Cl chlorotrinmet hyl sil ane WSCDI

B e s e S LA

illustrate the. preparation of the conpounds of the
formula (1):--78- Preparation 1 ferf-Butyl
A camepausl akfiohacizo) ol i di ne- 1- car boxyl ate CH terf-Butyl

(3R) - 3- hydr oxypyrrolidi ne-1-carboxyl ate (12.5g,
66. 70nmol ) was di ssolved in tetrahydrofuran (334nlL)
and the reaction mxture cooled to § Cin an ice bath.
The reaction m xture was trea%eigmﬁth 80% sodi um
hydride in mneral oil (2.20Qg, .3nmmol ) and stirred
until back at roomtenpe he reaction mxture
was then treated with net [ (14.5g, |1 0O Omol)
and stirred at roomtenpe e for _hours. The
reaction m xture was dil ut ter (100nL) and
concentrated in vacug untiy just the aqueous remnained.
The aqueous sol uti of WaS treated with et hyl acetate
(750M.), the organic |ayer separated, dried over

5 magnesi um sul phat e and concenﬁ“bted in vacuo to yield

wheldl§ Bl RE RPN vasiehLEQMbLibovel 2- 480-

Preferred is a compound of formula (111°)

o
Z

R
\

N
ST
N\ =
N~ cl
R*0,c—Y
10 (1e)

wherein R', R?, R*, R and Y are as defined above.

A compound of formula (V)

Cl
6
RN XN
N
~
N)\CI
R"0,c—Y
15 (V)

wherein R®, R* and Y are as defined above.
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H NVR (CDCl , 400MHz) d: 1.41 (s, 9H), 1.95 (m 2H),
3.30 (s, 3H, 3.40 (m 4H), 3.86 (m 1H) Preparation 2
w0 edosoBwte/l  (3S) - 3- met hoxypyrrol i di ne-1- car boxRCEHIB20@H03747
CH The title product was prepared by a nethod simlar
to that described for preparation 1 using tert-bu\y\
(3S) - 3-hydroxypyrrolidine-1-carboxylate. H NVR ( CDCI
400MHz) d: 1.41 (s, 9H), 1.95 (m 2H), 3.30 (s, 3H)
Pref§rré9 |§H1cof'r\'ﬂ)oun3l SHGofmulafy 79- Preparation 3

- 3- Methoxy-py rrolidine hydrochloride .0 NH . HC
H C Hydrogen chl ori de gas was bubbl ed through an
i ce-cool ed solution of the Lconp nd frompreparation 1
(6.02g, 30.0mml) in di chlmroneg‘ﬁane (30m.), and the
reaction then allowed to mto roomtenperature and
stirred for 48 hours. The i OfNwas concentr at ed
under reduced pressure a res|due triturated with
ether. The resulting cryst ghtered off and
dried in vacuo to af%ord e title conpound. H NVR (CD
0D, 400MHz) d: 2. 08R(@GCH)' 2.20 (m H), 3.26-3.42 (m
7H)y, 4.17 (m 1H). Preparation 4
(3S) - 3- Met hoxy-pyrrolidine hydvBghl ori de

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

The invention is further illustrated by the following, non-limiting examples.
Melting points were determined on a Gallenkamp melting point apparatus using
glass capillary tubes and are uncorrected. Unless otherwise indicated all reactions
were carried out under a nitrogen atmosphere, using commercially available
anhydrous solvents. ‘0.88 Ammonia’ refers to commercially-available aqueous
ammonia solution of about 0.88 specific gravity. Thin-layer chromatography was
performed on glass-backed pre-coated Merck silica gel (60 F254) plates, and silica
gel column chromatography was carried out using 40-63um silica gel (Merck silica
gel 60). lon exchange chromatography was performed using with the specified ion
exchange resin which had been pre-washed with deionised water. Proton NMR
spectra were measured on a Varian Inova 300, Varian Inova 400, or Varian Mercury
400 spectrometer in the solvents specified. In the NMR spectra, only non-
exchangeable protons which appeared distinct from the solvent peaks are reported.
Low resolution mass spectra were recorded on either a Fisons Trio 1000, using
thermospray positive ionisation, or a Finnigan Navigator, using electrospray positive
or negative ionisation. High resolution mass spectra were recorded on a Bruker
Apex Il FT-MS using electrospray positive ionisation. Combustion analyses were
conducted by Exeter Analytical UK. Ltd., Uxbridge, Middlesex. Optical rotations

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



The title conmpound was obtained fromthe conpound from

preparation 2, followng a simlar nethod to that
wale@snidsesdl i n preparation 3. H NVR (CD OD, 400R¢#)B2004/003747

2.14 (m 1H), 2.20 (m 1 H),753.24-3.44 (m 7H), 4.18

(m 1H). Preparation 5 2-Chloropvrimdin-4-ylam ne

and %oﬁc@nt oﬁ%ﬁéfy(@?nl&f gﬁﬁﬁeg mpéyﬁgg'at%rg?g ‘é@ezj g4 f—ﬁodrve)doptlcal

lsorﬁmﬁ@ﬂe asé@a@m@aseiﬂhﬁl theasign efopliod] ustativasvHeradedrhined in a
100 C for 20 mnutes before being allowed to cool to

su1tabi©ﬁ0t\/§nberature Met hanol was added to hel p di ssol ved
the precipitate forned on cooling and the sol ution
was- 80- concentrated in vacuo. The residue was
pur| fied by colum chronatography on silica gel
: . bBane: met hanol 100:0 to 96: 4.

(d, H,

' _ 00 . 7.90 (d, )
AcOP epar at i orac@nadwai hoxypyr| m di n- vI am' ne The chloro
conmpaound of preparation 5 was di ssol ved

Ambaﬁlyﬁh%t%nm lop exehange eeanh,ea\sacblab% thAléa k&hgmigalLCompany

62M sol ut on of so um net hoxi de t hanol (2. 8nL,
ARG ool ) . ARIPSPLSEE O R (gL PiaBoPar L Lt
Arbdtieger n'”qaﬁ.fénbﬁragfénh%m Reftehfiffidl @ SdHnE! WePmbR§

tered whi ot- and concentrated in vacuo to a
atmvol une of Zrdessardintatemospherbsalll atmed T80 Eoys-‘t am BddPa)
out. The crude product was recrystallised f
Biotage Wanol ar@hr&maggwapharp%tpémedw%mﬂﬁshﬂé %lilw gel cartridge,

glr_;dugt 05 ( f}ﬁ,%l&ag_”gg ?Og('\)ﬁfzj d) gr ggal(r :u i on

BOC tert-butoxycarbonyi

br Broad ‘

c Concentration used for optical rotation measurements in g per
100 ml (1 mg/ml is ¢ 0.10)

cat Catalytic

CBz benzyloxycarbonyl

CDI N,N’-carbonyldiimidazole

d Doublet

DCC N,N’-dicyclohexylcarbodiimide

DCM dichloromethane

dd Doublet of doublets

DEAD diethyl azodicarboxylate

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

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

periodinane

Develosil Supplied by Phenomenex - manufactured by Nomura Chemical

Combi-RP C,,

Co. Composed of spherical silica particles ( size 3 ym or 5 ym)



Di et hyl

4-nitro-1-(2-propoxyethyl)-1 H pyrazole-S.

-di carboxyl ate NO Di net hyl

WaA200504w1d/ - / - pyr azol e- 3, 5- di car boxyl at e ( WOOOPQHBR2E(04/003747
page 48, preparation 2) (15gg.60mmol),
2- propoxyet hanol (8.2n, 70mmol) and

ol Yo : . y
P ST e kg PR K sty e
The sol uti gari@ss bfephekbdintd sidinlsePs@RY tolumns of dimensions 2

azodi car boxyl ate (14.2nL, 70mmol)

and the reaction

m xt ure st iom éderal diaméter agd 26w ldyeg.or e bei ng
allonwed to warmto roomt erature. The reaction
DIAL xt ur e m@"é%ﬂ"@é’ﬂi?%‘?ﬁﬁ?%&ﬂé&m and the residue
urified by 'W t aphy on silica gel
DIB’@T uting w ﬁ%‘géﬂe y J%[n%gﬁe a["g:gpent ane 5:85 and then
DMAFRai n el ut igginvdthlagiichbyeidimet hane to yield the title

product .

H NVR (

400MHz) d: 0.82 (t, 3H), 1.47 (q,

DMRH), 3.34 (N,N-difjsthgforgmide2H), 3.91 (s, 6H), 4.76
. 2H). M5 APCI+ mz 316 P fion 8 b et byl
DMSQ! 1 7). 1 ( EESREBPEESo A ni trort o o

Dom/%gyr azol eq3, %g;é@&ﬁéﬁ%?&n 'AI&icW@hEﬁiéag oSt d

pr epar ed

Imlar tot d for

ee DPreparati ofEpantivhiddic(ddese- met hoxypropanol (Chem Eur.
J., 1997, 3 (12), 2063- 2070). The title product was

Et,Npurifi ed byriethlylaminehr omat ogr aphy on silica gel
el uting with pent ari‘{e: di chl oronet hane 20: 80. H NMWR

EtOAeDc  200MmahYIgce

8 (d, 3H), 3.20 (s, 3H), 3.70 (m

, 3.92 , 3.94 , 3H), 4.42 1H), 4.74
coft 392 gl 5,50 (5, 20 055 (m 1

HOAT
HOBT
HRMS

Hunig’'s base
Hyflo™
KHMDS

lig

LRMS

LRMS (ES)
m
m/z

MCI™ gel

MeOH

Mukaiyama’s

mz 302 [IVH Preparation 9
1-hydroxy-7-azabenzotriazole

1-hydroxybenzotriazole hydrate

High Resolution Mass Spectrocopy (electrospray ionisation
positive scan) '

N-ethyldiisopropylamine

Hyflo supercel®, from Aldrich Chemical Company
potassium bis(trimethylsilyl)amide

Liquid

Low Resolution Mass Spectroscopy (electrospray or thermospray
ionisation positive scan)

Low Resolution Mass Spectroscopy (electrospray ionisation
negative scan)

Multiplet

Mass spectrum peak

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

methanol

2-chloro-1-methylpyridinium iodide



Di et hyl

1-(2-isopropoxyethyl)-4-nitro-1

H pyrazol e- 3, 5-di carboxylate CH -C H,, HC D net hyl

wd 20050881 H- pyr azol e- 3, 5-di carboxyl ate ( .49, EOTB2)04/003747
was di ssolved in tetrahydrqf#ran (200m) and the
solution treated with triphenyl phosphi ne (14. 4qg,

55mmol ) and 2-isopropoxyet hanol (6. 36nl

55mmol ). The

reag@itt ure was cool ed on an-82- ice bath to O C and

NangliljSSOPrOpyéoéiéﬁfjbi%%g@f%gﬁi_ afi@e 8m , 55mml ) added

ropw se over m nu

eping the tenperature between

NMMO C and 3N-Bethmorghaddineon m xture was then stirred
at roomtenperature for 30 m nutes. The reaction

NMGQri xt ure waé-reethybneirhobiae NOXiE8uo and t he crude

roduct az
NIVIPltoi tle prod

otr it h.dichl th t ield th
D Rl oo D) o 1. 09 Lo 6H)

Pherﬁ?r@%é({”’ ;%Dupﬁili%c?b ‘F%he%'d)merﬁex9Q?(ﬁr?ilgl)_(r)gé’d;c 8}‘ |§pr9é‘rida$ silidlarticles

+ mz 216 [ VH] ow ng

LunacOm@bplds, (site 6han gerrah) Whidmtavesdh ohemisligbondedesurface of

prepared b
colurppepar at i o
R6 Dat a

é a nethod_simlar to that cgg Gri bed f_qr
18, chadisigThege aaRicksrargma awatpcﬁ)ﬁ@vr! egpsteel

S PR i 2 o,

psi 3-86 (m 6P|bunés%%5l§bqhar?r‘ri]hch|(i\|w§ £ GROkPay00MHz) d: 0.1

(m 2H),

PyBOP®

PyBrOP®
q

Rf

s
Sep-Pak®
t
TBDMS-CI
TFA

THF

TLC
TMS-CI
WSCDI

)

0.48 (m

H, 3.22 (d, 2H), 3.90
Benzotriazol-1-yloxytris(pyrrolidino)phosphonium

hexafluorophosphate

bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Quartet

Retention factor on TLC

Singlet

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

tert-butyldimethylchlorosilane

trifluoroacetic acid

tetrahydrofuran

Thin Layer Chromatogfaphy

chlorotrimethylsilane
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
Chemical shift

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

(1):-
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11 (m 2H), 3.97 (m 6H, 4.81 (m 2H). M5 ES+ nfz 350
[ MNa] H NW\R (CDCI, 400MHz) d: .47 (m 2H), 1.86 (m
w@rosoerst (m H), 3.36 (m 2H), 12 3.74 (m 2PT/IR0OR03747
(s, 3H), 3.97 (s, 3H), 4.5276d, 2H). M5 ES+ niz 328
[MH-83- HNWR (CDClI , 400MHz) d: .50 (m 4H), 1.84
(m 2H), 3.27 (m H, 3 sarafOngm 13 2H), 3.92 (s,
3H), 3.94 (s, 3H), 4.45%, .73 (m H. M APC +
m z 328 [ Ne-BiRyepB&R)SB-rethowgypotigiacetcatioxglate
2- (cycl opr opyl net hoxy) et hanol (FR 2248255, Pg. 2,
exampl e 1) as the R H alcohol Q Pr Har ation was
prepared using tqﬂgcahydro- 2/ Tipyra Het hanol (DE
4233431 , Pg. 4, eX I Nas e \R H al cohol .
Preparation 14 Di methyT\1- (R- et hoxy&thyl)-4-nitro-1
H pyrazol e- 3, 5-di carb xy e NO. Dinethyl 4-nitro-1/

ten-é%&ié%%-ﬁ'yé”@%giyr%&%ﬁ%%Lri‘%rﬁe&ﬁ'a%@:rz%aﬁ R Qe wag dissoived
. 4 i ! .

MRLKC AYEIRGE LY T G
The Peadtidhemiktirev@sh treated with 80% sodium hydride in mineral oil (2.20g,

73.3mmol) and stirred until back at room temperature. The reaction mixture was

then treated with methyl iodide (14.5g, 100.0mmol) and stirred at room temperature
for 18 hours. The reaction mixture was diluted with water (100mL) and concentrated
in vacuo until just the aqueous remained. The adueé)us solution was treated with
ethyl acetate (750mL), the organic layer separated, dried over magnesium sulphate
and concentrated in vacuo to yield the title product as a brown oil, 12.48g.

'H NMR (CDCl,, 400MHz) 8: 1.41 (s, 9H), 1.95 (m, 2H), 3.30 (s, 3H), 3.40 (m, 4H),
3.86 (m, 1H)

Preparation 2

tert-Butyl (3S)-3-methoxypyrrolidine-1-carboxylate

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

'H NMR (CDCI,, 400MHz) 8: 1.41 (s, 9H), 1.95 (m, 2H), 3.30 (s, 3H), 3.40 (m, 4H),
3.86 (m, 1H)
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for 48 hours at roomtenperature. The reaction m xture
was concentrated in vacuo and the residue partitioned
wheidoersiet hyl acetate (200r1) and wat er (100MRQT/IBROGL/003747
organic layer was separatedygdried over magnesium
sul phate and concentrated in vacuo. The crude product
Was. i fied by colum chromatography on silica gel
wi th pentane: ethyl acetate 00:0to 70:30 to

yield the t”d:#?)%—ﬂﬁi#ﬁéxv pyiating iR chidpde . 400MHz)
d: 1.07 (s, 3 34T (G ZH, 373 (t, 2H), 3.89 (s,

Pre

3H), 3.94 (s, 3H), 476 t _ Ms APCI + nlz 302,
[ MH - 84- Preparati opy prnetfyl NH HCI
1-[ 2- (2- met hoxyet hoxy)et hv \P-4fnitro-1

H pyrazol e- 3, 5-di car boxyl at e D net hyl
Hydrd;gantahmrilj’egaspwaabmbblesi throlighaab ioeyCenled Eoluivg, of the Compound

frommrgg@qa@lga ?(%d ﬁ@sﬁx'@%‘:ﬁr ﬁgate é%ﬁ%é%@?ﬁ@%& thé reaction

then%ﬁl&%%getﬁowaﬂfgm o %r{((l%hc{ %tgrﬁéeoefbé‘ﬂgcgbﬁg ?ﬁé‘%;;%'ﬁon was
condeRtrbitdy GhdeilduliEad gﬁégsdﬁe A resibige titacitéd withi ether. The

was stirred at 30 C for hours and then allowed to cool
resuttmgranystalse\mm@rfdtaue@ off i driechinl vacuo to afford the title compound.

H NV 40,00 0GOUBRABL2 08 (gl RS ke Wah e 2R adtE W Bhd-17

(m action mxture allowed to stir at 30 C for 4 hours.

* Thve reaction m xture was concentrated in vacuo and the
residue taken up in ethyl acetate (2001L) and water
(200m.) . The aqueous was separated and washed with

et hyl acetate (200n), _I@garagaim cS were conbi ned and
washed wth te The oranlc | ayer dried over
magnesi um sul phars LARLIIE o to yield

the title product. H NI\/R( , 400|\/Hz d: 3.25 (s,
3H), 3.38 (m 2H), 3. 50q'm 2HNH3HRS (t, 2H), 3.92
(

(s, 3H), 3.93 (s, 3MsC4.7A (t/ 2H). MS APCl+ miz 333
[ MH]

The title compound was obtained from the compound from preparation 2, following a
similar method to that described in preparation 3.

'H NMR (CD,OD, 400MHz) &: 2.14 (m, 1H), 2.20 (m, 1H), 3.24-3.44 (m, 7H), 4.18
(m, 1H).

Preparation 5

2-Chloropyrimidin-4-ylamine
HN N Cl

oy

2.,4-Dichloropyrimidine (625mg, 4.23mmol) was dissolved in n-butanol (3mL) and the

solution treated with ammonia (620uL). The reaction mixture was heated to 100°C
for 20 minutes before being allowed to cool to room temperature. Methanol was

added to help dissolved the precipitate formed on cooling and the solution was
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Preparation 16 D nethyl 1-(2-nmethoxyethvD 4-nitro-1
/ -pyrazol e- 3, 5-di carboxylate The title conpound was
wEe@paswts by a nmethod simlar to that descri beRlCT/aB2004/003747
prepar ation using 1-brono-2-gget hoxyet hane. - 85- H NVR
, 400MHz) d: 3.22 (s, 3H), 3.67 (m 2H), 3.89
fssé B 8ol cifopRabgtdpPly on silica
conc%ﬂra@):nlﬂ?%%p%oég‘éiﬂ@ UIr"ﬁer?dazg | e- 3, 5-di car b%xyh?c
gel elgtirey \’&fthEilct‘rberoelsétbanNrﬁ'éthaasltmO ofo Sﬁeqoar ation 7
1 150 @] mml&‘Zl and ot assi um hydroxi de (29ng
H NDIR LGP, WEPMIHE) S5 614Tcle, (TH)NEORAAo M 2m ) and t he
reaction mxture stirred at roomtenperature for 48
hours. The reaction m xture was concentrated in vacuo
and the residue taken U|p;rge Mabgls The aqueous was
washed with ether (x2) racted with
di chl or onet hane. ?Wet@gwmméa/lamma hen washed
with 2M hydrochloric acid (x2) and water (x2), dried
over magnesi um sul phl Q rated in vacuo to
yield the title product. N laj 400MHz) d: 0.83
(t, 3H), .49 (q, 2H), 3. (tN 2H) 3.80 (t, 2H), 3.90
(s, 3H), 4.78 (t, 2H. Ms APCl+ mz 302 [ MVH|

Preparation 4-Nitro-1-.(2- th - . .
The £hEFS EBBINs e e 8R0S 4 s iy g gisgevpgidn methano
17n%)t£fd e SI16HGH AELRY With & 4 639, sohutfBASI docias AERRidedn
ution of potassium hydroxide (330ng, 5.9nmmol) in
methaaidh §2.8mL(, 2n@mneoid Theereaeliart mixture waateers téfluxed under nitrogen
roomtenperature for hours. The reaction m xture

for 6daptgsnt hareaction midyrs Wagifiltered whilst hot and concentrated In vacuo to
a volume of 2mL and the solid aliowed to crystallise out. The crude product was
)

recrystallised from methanol and dried in an oven to yield the title product, 390mg.

"H NMR (DMSO-D,, 400MHz) &: 3.75 (s, 3H), 6.05 (d, 1H), 6.80 (m, 2H), 7.80 (d, 1H)

Preparation 7

Dimethyl 4-nitro-1-(2-propoxyethyl)-1H-pyrazole-3,5-dicarboxylate

‘H3C\/\O/\‘ .
' N
N/
\ [/ ©
/O NO2
H3C O

_CH,

Dimethyl 4-nitro-1H-pyrazole-3,5-dicarboxylate A(WOOO/24745, page 48, preparation
2) (15g, 60mmol), 2-propoxyethanol (8.2mL, 70mmol) and triphenylphosphine
(18.9g, 70mmol) were dissolved in tetrahydrofuran (150mL) and the solution cooled
to 0°C. The solution was treated with diisopropyl azodicarboxylate (14.2mL,
70mmol) and the reaction mixture stirred at 0°C for 3 hours before being allowed to
warm to room temperature. The reaction mixture was concentrated in vacuo and the

residue purified by column chromatography on silica gel eluting with ethy!
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the crude product dissolved in water and washed with

et her. The aqueous phase-86- was acidified wwth 2M
whyasoedsiori ¢ aci d and extracted into di chl or oP&t/IB20e&1/003747

(3x1001L). The organi cs wergiconbi ned, dried over

magnesi um sul phate and concentrated in vacuo to yield

acet%%epérgtéh@ 1?‘8’?%&&! thé?:h g%’ﬁn(é,‘?& ﬂmdrofﬂh%}ﬂaaﬁg i& %eld the title

produtt. 2H). M5 APCl+ miz 288 [ MH| Preparat| on 19

1-(2-1so oxyet hyl )-4-nitro-
H N EBOe2B0 ) SAOIBEY ) } 4ot (24 B34 BoRk). 36 thaH),

est re 15..8 1) was dissolved in
3.9 (8¢ ﬁéh&f7€ét®%%{ M%db"tgg %{m ooled in an ice
bat h before being treated W|th pot assi um hydr oxi de
(2.8g9, dOmvol). The reaction m xture was then stirred
at room tenperature for Phepdiratiodl8e reaction m xture
was concentrat ed |n vacuo and the residue partitioned
it et hetnytrerd 4-Riegeler d8cdicarboxylate

aqueous phase was separ at ed, CI dified with

hydrochl oric acid and themeXtracted with
di chl or onet hane (2x500nL). The conbi ned
di chl oronet hane extragj g e driedcigver magnesi um

sul phate and concentrat®ed in vac to3yi eld the title
product as a white solid, MR (DMSO-D , 400MHz)
d: 0.92 (d, 6H), 3.45 (m : (t, 2H), 3.82 (s,
3H), 4.66 (t,. 2H). M5 ES+ 302 [ MH The foll ow ng
conpounds, of the gene
prepared by a nmethdd,&im l@r to that descri bed for

preparation using the appropriate ester of
The Bl RAMMIOUPASVEs pidhardd by EB3melHpdasichildy to tat described for

preparation 7 using (2R)-2-methoxypropanol (Chem. Eur. J., 1997, 3 (12), 2063-

2070). The title product was purified by column chromatography on silica gel eluting
with pentane:dichloromethane 20:80.

'H NMR (CDCI,, 400MHz) &: 1.18 (d, 3H), 3.20 (s, 3H), 3.70 (m, 1H), 3.92 (s, 3H),
3.94 (s, 3H), 4.42 (m, 1H), 4.74 (m, 1H). MS APCIl+ m/z 302 [MH]'

Preparation 9

Dimethyl 1-(2-isopropoxyethyl)-4-nitro-1H-pyrazole-3,5-dicarboxylate

H,C O/\ Q’CH3
N’N
\ // O
/O NOZ
H.,C O

Dimethyl 4-nitro-1H-pyrazole-3,5-dicarboxylate (11.4g, 50mmol) was dissolved in
tetrahydrofuran (200mL) and the solution treated with triphenylphosphine (14.4g,

55mmol) and 2-isopropoxyethanol (6.36mL, 55mmol). The mixture was cooled on an
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R6 Data H NMR (DVMSO-D , 400M#z) d: .02 (d, 3H), -(CH
)CH(CH )OCH 1.90 (m 2H), 3.18 (s, 3H), 3.28 (m 3H),
w@2®3/049%16 1H), 4.58 (m 2H). H NVR (CDCl 400MR2QT/mB2004/003747
330(s 3H), 3.50 -(CH) QOggH )OCH (m 2H), 3.58 (m

3.90 (m 5H), 4.80 (t, 2H). M5 APCl+ mlz 318 [ MVH|

ice b%t%%& %@%ﬂ%p&/‘_ég&yt%ﬁ) g)élat%ﬂ)o( %Lig%r(nm(ﬁfﬁédétf' dropwise

over41 0619”(1.%3 %plr?tl‘éﬂ@hﬂ'pé?éﬁjre?%tv{/éérﬂ 26* AR (I The reaction
400NVHz) . 2H), 0.95 (m H),
mixt@-e3dag menZéo*ﬂ)rrecBa’erbomteer&raMrea'ar 86 minstes. VBeESachigrzmixture
312 [MH H NWVR (DVMSO- D 400MHz) 22 (s,, 3
was cgmper)tpa;ggﬁ N chqcmanq the gruste Qrgdugq_gzeoirop;ed(\mth gmw]oromethane

to yielgdRedfe tlocte™ 11 C 1 36 (m 5K 158 (m H),
'H Ny%g(:?@ls, g%)M:ﬁiArz%%.ﬁ dd) 6H’§ @ﬁs ém 1), 31727@522%3}«90
3.94334310)H. 788; 2Hr)é|cMSaE$emn/2&16 [MH]

The following compounds, of the general formula shown below, were prepared by a

method similar to that described for preparation 9, using the appropriate R°OH

alcohol.
6
N’N
\ / O
/O NOZ
H,C 0O
No |R° Data

"H NMR (CDCI,, 400MHz) &: 1.10 (d, 3H),

10 | -(CH,),CH(CH,)OCH, | 2.00 (m, 2H), 3.20 (s, 3H), 3.30 (m, 1H), 3.86
(m, 6H), 4.62 (m, 2H)

"H NMR (CDCI,, 400MHz) &: 0.11 (m, 2H),

v/\o/\CH2 0.48 (m, 2H), 0.92 (m, 1H), 3.22 (d, 2H), 3.90

" | (m, 2H), 3.97 (m, 6H), 4.81 (m, 2H). MS ES+
m/z 350 [MNa]’
o 'H NMR (CDCI, 400MHz) 3: 1.47 (m, 2H)
" O\CH 1.86 (m, 2H), 2.24 (m, 1H), 3.36 (m, 2H),

¢ 2 3.74 (m, 2H), 3.93 (s, 3H), 3.97 (s, 3H), 4.52
(d, 2H). MS ES+ m/z 328 [MH]"
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4-Nitro-1-(tetrahydropyran-4-ylnethyl)-1

H pyrazol e- 3, 5-di carboxylic acid 3-nethyl ester The
W@2108/04%i6 preparation 12 (13.7g, 42nmmol) was apdETB2GH@3747

solution of potassium hydrox@3de (2.59g, 46.2mmol) in

met hanol (2001L) and the reaction m xture stirred at

e]o) erature ftor ;.pNMwFCeS@@CE}omHﬂ)étWE,% %H),

con traped in vacuo nd t I due partitione

bet gen di chl or omet hanel 1.89@m, RHN8.2Fer1 H)26@0-3.90T(he,
18 c I?%gcra | ayer s concentrated in vacuo and
t he| r esi dOTiJv titi oned H8) we¥h(set3hbr 3C40enBi).ehd5 (m, 1H),
wat er (200nly). The aqueo d%t

aqueous extract, washe %ﬁ’ﬁt %@r )’(A%Cé)'m zaéﬁ%é [MH]'
acidified W th nydrochioric acid. The solution was
extracted wi th dichloronethane (3x400nm), dried over
JTEPRESArHbE vh AR fed 05ipGT- IM%@M)( &h¥hel @R
the title productﬁreﬁ@Nl\/R (%%wg) fA)24 (m(qt
2@2482% Ran2, 2Mpmpte waeme RPPH QCQ@O'(m 2H) 3.78

-[ R/hremrgg(grp ié,% Q%‘r_)b@g@cﬁyglﬁg tgiral%l/_gro é\ﬁ pf/‘l%an a- rmetzha%(l)l (DE
H %Q‘f}g@ﬁ}ﬁgﬁ%%%h@% %Sﬁgwg%lgéﬂﬁ%xyl ic acid of

preparation (13.2g, 44mmol) was dissolved in
di chl oronmet hane (140nl) and the solution treated with
N, N- di met hyl f or mani de- 8Breparaiion 34 The ni xture was

cool |natn ce bath w h _ace oneto-
chl orl?i - hox X

rOA felp

m nut es. The reactlon/[qxt re was stlrred at -5Cfor 1
hour and then al | olgd toO/\fuar\w @?eﬂrig enper ature and
h

stirred for a further 90 m nyj es. e reaction m xture
was concentrated in vacuo rd

\ /O

0 NO
H3C O

2

Dimethyl 4-nitro-1H-pyrazole-3,5-dicarboxylate (2.0g, 8.83mmol) was added to a
solution of 2-ethoxyethyl bromide (1.18mL, 10.45mm6|) and potassium carbonate
(1.32g, 9.56mmol) in N,N-dimethylformamide (35mL) and the reaction mixture stirred
for 48 hours at room temperature. The reaction mixture was concentrated in vacuo
and the residue partitioned between ethyl acetate (200mL) and water (100mL). The
organic layer was separated, dried over magnesium sulphate and concentrated in
vacuo. The crude product was purified by column chromatography on silica gel
eluting with pentane:ethyl acetate 100:0 to 70:30 to yield the title product, 1.63g.

'H NMR (CDCl,, 400MHz) &: 1.07 (s, 3H), 3.41 (q, 2H), 3.73 (t, 2H), 3.89 (s, 3H),
3.94 (s, 3H), 4.76 (t, 2H). MS APCI+ m/z 302, [MH]"
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t he residue azeotroped wth dichl oronethane (x2). The
crude product was dissolved in tetrahydrofuran and
W@ ombedeicr an i ce bath. 0.88 Amonia (601L) waRCHIBEE 003747

to the reaction m xture ovess4l0 m nutes, the ice bath
renmoved and the reaction mxture stirred for 1 hour
until at room tenperat usgpafdifod Ction mxture was
concentrated in vacuo and the residue taken up in
Dahethyl TH2-(Pmeethpkyethexy et mpled nitso-fl HHb \waralead, b-dicatboxylate
dried for hours in an oven at 70 Cto yield the title
product, 10.22g IP@ARXDN@@DT M.d: 0.81 (t,
3H), 1.45 (q, I—B'a 3.32 (t, 2H)I 3.7 (t? 2H), 3.90
(s, 3H), 4.40 (t, 2H), 8.33 (N .48 (s, )
Preparati on 28 Met hyl O
5- car banoyl - 1- ( 2- net hoxyet hyl nitro-1
/ - pyrazol e- 3- car boxyl at e »
prepared by a nethod sHpCl ar ‘{o that described for
preparation 27 using the carboxylic acid of

Dimé&th P@fnﬁFd R-AftazbleMVR dicdvbExHate @@%%'74)1 @mrﬁ’ol d potassium
H? F%;hal—l)dﬂ, .82 (s, Pa , 4 ( )1§n g

carbonatel(la)44gs 2«5mr(m1) \M&F&e drs&@l@ﬂnn‘ﬂi\l d?@ethWt}m&'ﬂmde (140mL)

oS o SRR S g
4035 4od8T 433, TR 0SSl A B Ge

reac%n PhiRRPE Adslinfed &3HD°CHoP F8THYIUFs aRd dh&m bRGWER tH3B6I to room
OnL) and the reaction mxture stirred at room

tempearapﬂfeaAddleonﬁaiH -Bromo-2-(2-methoxyethoxy)ethane (9.90g, 54mmol) and

potassium carbonate (3.44g, 25mmol) were added and the reaction mixture allowed
to stir at 30°C for 4 hours. The reaction mixture was concentrated in vacuo and the
residue taken up in ethyl acetate (200mL) and water (200mL). The aqueous was
separated and washed with ethyl acetate (200mL), the organics were combined and
washed with water. The organic layer was dried over magnesium sulphate and
concentrated in vacuo to yield the title product.

'H NMR (CDCl,, 400MHz) &: 3.25 (s, 3H), 3.38 (m, 2H), 3.50 (m, 2H), 3.80 (t, 2H),
3.92 (s, 3H), 3.93 (s, 3H), 4.77 (t, 2H). MS APCI+ m/z 333 [MH]"

Preparation 16

Dimethyl 1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3,5-dicarboxylate

HBC\O/\ ()/CH3
N’N
\ /O
/O NOZ
H3C O

The title compound was prepared by a method similar to that described for

preparation 15 using 1-bromo-2-methoxyethane.
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hours. The reaction m xture was concentrated in vacuo
and azeotroped from di chl oronet hane (3x50m ). The
w@e@duetsismas di ssol ved in tetrahydrofuran (50MRJT/1B2004/003747
cooled in an ice bath, treatssd with 0.88 ammoni a
solution (101) and stirred for 18 hours at room
1 ur, 8 S
O ety e aden i o ey e 4e7 1, 24)
MS E200niz) 28t [MMEt er (501L). The organi cs phase was dried
over magnesi um sul phate and concentrated in vacuo to
yield the title product. H NVR (DVSO D 400Hz) d: 1.06
(t, 3H, 2.48 (m 2H), l§r‘77 m % , 3.84 (s, 3H),
4.38 (m 2H), 8.35 (m Jﬂ%P——%‘—ib—z,a" ! m 1H. MS APCl+ m z
2BKitkdM 2E58BakFthAR 1 PRpMREBNL3 5-dicarboxylic acid 3-methy! ester
5-carbanoyl - I-1 2- ( Z- et hoxXy- et hoxy) - et Ny
-4-nitro-1H pyr azé|; 3-~car ylate 2 The title
product was prepared By a @ethod sinnl ar to that
descri bed for preparation 29 ugjng t/he carboxylic acid
of preparation 2 .-91- H NVR
(s, 3H, 3.50 (m 2H), 3.58 (
3.99 (s, 3H), 4.50 (t, 2
MS APCI+ miz 317 [MH Pr
5- car banoyl - 1- ( 2- cvcl Hg@opyl t hoxy-ethyl)-4-nitro-1H
pyrazol e-3- carboxylate The title conpound was
h i .
The BB Al Do TT TR0 0 g B ERL pRRO (20mo,
0.55pimpR Wadre dssdBred in methanol (2mL) and the reaction mixture stirred at

room temperature for 48 hours. The reaction mixture was concentrated in vacuo and
the residue taken up in water. The aqueous was washed with ether (x2) and
extracted with dichloromethane. The organic phase was then washed with 2M
hydroch.loric acid (x2) and water (x2), dried over magnesium sulphate and
concentrated in vacuo to yield the title product.

'H NMR (CD,OD, 400MHz) &: 0.83 (t, 3H), 1.49 (q, 2H), 3.36 (t, 2H), 3.80 (t, 2H),
3.90 (s, 3H), 4.78 (t, 2H). MS APCI+ m/z 302 [MH]

" Preparation 18

4-Nitro-1-(2-ethoxyethyl)-1H-pyrazole-3,5-dicarboxylic acid 3-methyl ester

He 07 oH

N’N
\ [/ ©

0 NO,
H,C 9]
The ester of preparation 14 (1.63g, 5.4mmol) was added to a solution of potassium
hydroxide (330mg, 5.9mmol) in methanol (20mL) and the reaction mixture stirred at
room temperature for 18 hours. The reaction mixture was concentrated in vacuo and

the crude product dissolved in water and washed with ether. The aqueous phase



H NVR (CDClI , 400MHz) d: 0.12 (m 2H), 0.52 (m 2H),
0.95 (m 1H), 3.27 (m 2H), 3.87 (t, 2H), 3.96 (s,
wW@RHos/0M66d (t, 2H), 6.09 (m H), 7.72 (m ) NSPESIB294003747
335 [MNa] Preparation 32 Met86y
5- car banoyl - 1- (2-i sopropoxyet hyl )-4-nitro-1
wasthdiified litr AVIGRideeenibid ecidtindldgr£ed ity ldichierohtbtbine
preparation .9, 37.8nmpl) was dissolved in
(3x1d0phll Jo TbeEirganies (Wet@eombined t driedsovartmagnesiwatsedphate rand

oxal yl chloride (4, 0O, .45. 4nmol ) and
Co”ﬁé(W%?ﬂé@ H?F‘;’Q)FQT)%'EIQJI@G(@@OWQF’UQ%DI ). The reaction

H IS QL O ET PO G A Pl RO P el W A8 Bign on)
4.7W\(t,t2H?j.i MEXPOR Rgnggd PMHT0OM) . The product was
di ssol ved i n-92- tetrahydrofuran (2001) and the

solution cooled in an ice bath and then treated with
0.88 ammoni a (50n.). The reaction m xture was stirred
for mnutes before bei ngwéﬂ,%ﬂgt ed in vacuo and

di chl or onet hane (3x300mQH_ t he organi cs were conbi ned,
dri ed over magnesi um sulphate and concentrated in
vacuo to yield the gjpde t, 1849. H NVR ( DMSO- D
, 400MHz) d: 0.95 (d,®6H), 3.44 (m H) 3.68 (t, 2H),
3.83 (s, 3H), 4.66 (t, 2H. \B mz 301 [MH The
fol | owi ng conpounds, of the ggngfal £brmula shown

bel ow, were prepared by a nmet/hod\simlar to that

descri bed for preparatio usiMg,t he appropriate
carboxylic acid of prdp&rati gns 20 and 22. -.6

The ester of preparation 9 (15.8g, 50mmol) was dissolved in methanol (200mL) and
the solution cooled in an ice bath before being treated with potassium hydroxide
(2.8g, 50mmol). The reaction mixture was then stirred at room temperature for 18
hours. The reaction mixture was concentrated in vacuo and the residue partitioned
between dichloromethane (500mL) and water (250mL). The aqueous phase was
separated, acidified with hydrochloric acid and then extracted with dichloromethane
(2x500mL). The combined dichloromethane extracts were dried over magnesium
sulphate and concentrated in vacuo to yield the title product as a white solid, 11.4g.
'H NMR (DMSO-D,, 400MHz) §: 0.92 (d, 6H), 3.45 (m, 1H), 3.67 (t, 2H), 3.82 (s,
3H), 4.66 (t, 2H). MS ES+ m/z 302 [MH]'

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 19 using the appropriate ester of
preparations 8, 10, 11, 13, 15 and 16



NO

No R6 Data H NVR (CDCl , 400MHz) d: .16 (d, 3H),

2.08 33 -(CHJ CH(CH)OCH (m 2H), 3.25 (s, 3H), 3.38
W@ 2005809618. 97 (s, 3H), 4.59 (t, 2H). M5 ES- ni RCRERR004/003747

[ M
(s,

HT CH H NVMR (DVSO-D , 4068#z) d: 1.08 (d, 3H), 3.04
3H), 3.73 (m H), 3.84 (s, 3H) 4.25 34 CH (m 2H),

8.30 (s, 1 8.48 (s, 1H). 6 ES+ mz 309 [ MNa] - 93-
(s, 1M, B.48 (s, 1H). MES 1z 309 [Mél

Preparation 35 Mt hyl

5-C

H pyrazol e-3- carboxylate The e/
preparation 26 ( .3g, 36mmol

dic

oxal yl chloride (38m|.-| cﬂB 2

ar bamoyl -4-nitro-1-(tetr hN rolyran-4-yl nethyl)-1
rboxylic acid of

s dissolved in

the ol ution treated with

hl or onet hane (150“rL) @
1) ahd

N. N- di et hyl f or mam de (280m_, 3.6mol ). The reaction

Thaec

[RFFe Was stiTred apggom tenperature for hours and
n concentrated injvacuo. The residue was azeotroped

fra
di g
260
79

m di chl or onet hane CHWMDMS(DC’Dt EonasE) 8: |1n(g2 §@I3|.qx)
solved in tetrahydrofuran and coodled to -30 C

uHCldy), GHECH pe&thd | .90 (10, 88),ahh8t$,a3H B3 3&h(m, 3H) 337 (m,

2nmmmol ) and stirred - C for. 1 hour. The
regcti on nm xture was éghc@%’%r@?’e?gﬂ n vacuo, dil uted

VAV W.W_ G EA\

S A AN T R L B o R
OO, oo 3 0 . 2
MS APCI+ m/z 318 [MH]'
CH, "H NMR (DMSO-D,, 400MHz) &: 1.05 (d, 3H),
22 | HCs g CH, 3.14 (s, 3H), 3.72 (m, 1H), 3.84 (s, 3H), 4.48 (m,
v 1H), 4.60 (m, 1H). MS APCI+ m/z 288 [MH]'
P "H NMR (CDCI,, 400MHz) &: 0.12 (m, 2H), 0.48
23 wo $H2 (m, 2H), 0.95 (m, 1H), 3.32 (d, 2H), 3.91 (m, 5H),
4.83 (t, 2H). MS ES- m/z 312 [M-H]
"H NMR (DMSO-D,, 400MHz) &: 3.22 (s, 3H),
24 | -(CH,),0CH, 3.71 (m, 2H), 3.83 (s, 3H), 4.7 (m, 2H), 9.95 (m,
1H). MS ES+ miz 274 [MH]'
"H NMR (DMSO-D,, 400MHz) 5: 1.19 (m, 1H),
@ 1.36 (m, 3H), 1.58 (m, 1H), 1.73 (m, 1H), 3.22
25 oH, (m, 1H), 3.66 (m, 1H), 3.75 (m, 1H), 3.80 (s, 3H),
| 4.47 (m, 1H), 4.60 (m, 1H). MS APCI+ m/z 314

[MH]'
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dried in vacuo to yield the title product. H NWR
(DVMSO-D, 400MHz) d: 1.20 (m 2H), 1.40 (m 2H), 2.10

W@ pgosak616 3. 22 (m 2H), 3.81 (m 2H), 3.86 (s, PGFHB2004/003747
4.19 (d, 2H), 8.37 (m 1H),-8-53 (m 1H), M5 APCl+ mz
313 [VH -94- Preparation 36 Methyl
5- car banoyl -4-nitro- 1- (P%Ip:a’jtbﬁ@ﬁ ogyran-2-yl methyl)-1H
pyrazol e- 3- carboxyl ate e titTe conpound was

A-INiteep $( tediraly deo pyes mrd ey Isietty r i Hepyrabele-Sde<ligarbexylicacid 3-methyl
preparation 35 using the carboxylic acid of
preparation 25. H NVR ( DVBESEU00MH) d: 1.18 (m )
1.40 (m 3H), 1.58 (m 1.78 (m H, 3.22 (m H,
3.65 (m ) 3.78 (m ) ®85Ys, 3H 4.22 (m 2H), 8.27
(m 1H), 8.46 (m 1H). [M5s APCI+ mz 3 [ MH] Preparation

37 Methyl 4-am no-5-car y

/ - pyrazol e- 3- carboxyl ate The fitrqg conpound of

preparation 27 (10g, 33mmolp~ hssol ved in ethanol

(1801.) and the sol ution treaté¢d w £h pal I adi un(I1)

hydr oxi de (933ng, 6. 7muol) @&nd Yeated to 75C. Ammoni um

formate (21g 330mmol ) ded M@g the reaction

m xture was stirred &;C75 for 3 hours. The reaction

m xture was filtered through Arbocel (r) under nitrogen
Thewssdri of préeparatigh 1\2i (H16. %g, H@nuhol) Wes dddead tat @ sakution of potassium

concentrated in vacuo to yield t title product as a .
PyCRIGE (990, 48 PEMD Imgneih AR A0S bRHBROEN Drigare stied at

roorflgz’emgggatgrl_%éfgfr ? P%%P%g%’gﬁs%s{%c%@éatéd ﬁ)gvacuo and

the FRIsRRAY Barti@dn&Pbetween dichloromethane (300mL) and water (200mL). The

dichloromethane layer was concentrated in vacuo and the residue partitioned

1-( ZoR" opoxyet hyl)-1

between ether (200mL) and water (200mL). The aqueous was added to the first
aqueous extract, washed with ether (2x200mL) and acidified with hydrochloric acid.
The solution was extracted with dichloromethane (3x400mL), dried over magnesium
sulphate and concentrated in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 1.24 (m, 2H), 1.36 (m, 2H), 2.10 (m, 1H), 3.20 (m,
2H), 3.78 (m, 2H), 3.84 (s, 3H), 4.43 (d, 2H), '

MS APCI+ m/z 314 [MH]'

Preparation 27

Methyl 5-carbémoyl-4-nitro-1 -(2-propoxyethyl)-1H-pyrazole-3-carboxylate

HSC\/\O/\ .
N

D™

/O NO,
H3C O

The carboxylic acid of preparation 17 (13.2g, 44mmol) was dissolved in

dichloromethane (140mL) and the solution treated with N,N-dimethylformamide
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Met hyl 4-am no- 5- car banoyl - 1- (2- et hoxyethy -1
/ - pyrazol e- 3-carboxylate NH Pall adiun(l1) hydroxide
W@ 1@8mPe1evas added to a solution of the nitro PONEMD03747
of preparation 29 (970ng, 3-89mmol) in nmethanol (20nl)
and the m xture warnmed to reflux. Ammoni um formate
- | ' ithadel@fé kO50 XhdbRalyl
(15 #).?f@%ng%ufge%gx&ofo X)%Slgaeﬂgﬁ;r@s@ﬁ'r\fg catal yst was a
chlofie@yed8mL, Mid2imradi) added doogphisardvec 80(minudes] Tiheereaction mixture
reaction m xture concentrated in vacuo to yield the
waststiried air-b¥Gi er. 1 Ronnvend thscalivwed oween te roomiemperatyye and
stirr%l_lfo’?’r %P@héa%ojﬁbn%%é ?@e(zr%pabgéﬂ %q“;é?%w?é@go&?:??ﬂgg&r{i} im_\ﬂacuo and
0 ' i
the @éfdod;ﬁ éiéﬁﬂdb%dc\ﬁi‘ﬁpBgzﬂgﬁonﬁfthéﬁ%@znﬁﬁé‘bnfo@ Pl cERa¥issolved

were prepare a net imlar to that

in tettefgdidtedanfa1id pospaimbhdce B&thu9L8BAmeomip{60mIL) alas added to
ni tropyrazol es of preparations 30, 31, 32, 33, 34, 35
the raagtics mixkrelover 1 Datiuiasnive icelmsth removed prg)the reaction mixture

stirré(g ’fqrgic_%pl)lr3 @%ﬁ'@&ﬂgrw(t{em%ﬁ% uéemil' il%wr%’acgg‘}? ?m%t%%%v%] cog]ﬁ%_gtrated
i AR e U P e hghehuag o o
and 3ridQ f6M 8 Hburs3in%h 68en atF0°G tdPie(dtheitle, prbddzt, (1G22

6.50 (m-96- 2H). M5 APCI+ ml z 271 [MI4_]|
'H NMR (DMSO-D,, 400MHz) &: 0.81 (t, 3H), 1.45 (q, 2H), 3.32 (t, 2H), 3.74 (t, 2H),

3.90 (s, 3H), 4.40 (t, 2H), 8.33 (s, 1H), 8.48 (s, 1H)

.Preparation 28

Methy! 5-carbamoyl-1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3-carboxylate

H,C-.
o/\ o
N

N e,

The title compound was prepared by a method similar to that described for
preparation 27 using the carboxylic acid of preparation 24.

'H NMR (DMSO-D,, 400MHz) 5: 3.18 (s, 3H), 3.65 (m, 2H), 4.82 (s, 3H), 4.38 (m,
2H), 8.33 (m, 1H), 8.47 (m, 1H). MS ES+ m/z 273 [MH]'
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H NVR (CDCI, 400MHz)d: 3.30 (s, 3H), 3.50 (m 2H),

3.58 (m 2H) 3.90 (s, 3H), 3.99 1 -(CH) QCH )OCCH (t,
WQ@Rkos/040650 (t, 2H). M5 APCl+ niz 309 [ MNa] CH PCTNWR004/003747

(DVSO-D, 400MHz) d: .04 (d,-9qH), 3.12 (s, 3H), 3.65

(m H), 3.78 (s, 3H, 4.302 (m H, 4.44 (m H, 5.10

(m 2H), 7.48 (m 2H). WeepRGhionTZ 257 [MH H NMR

(CDA , 400MHz) d: 0.12 (m , 0.50 (m 2H), 0.97

( mMathyl Bcabapyl-dH2-ethogpetbyl)m-nifidy 1 HDYsar qle-3-@poxwate

ES+ mlz 305 [MNa] H NVR (DMSO-D , 400MHz)d: 1.19 (m

2H), 1.30 2H), 1496 TPy, 3.2Q,(m 2H), 3.76 4
(anI) 5H) 4.(r2n8 (gl? 2#? 5.10/(%7 2H)ﬂH7.44 (m 2H). M
APCl+ miz 283 [MH H NMR (

35, ) d: .27 (m
1H), 1.52 (m 3H), 1.67 (m

, /L.87Qm H), 3.38 5
(m H, 3.78 (m H), 3.880(3,

/

H,C O

Oxalyl chloride (1.2mL, 13.76mmol) and N,N-dimethylformamide (39uL) were added
to a solution of the carboxylic acid of preparation 18 (1.33g, 4.63mmol) in
dichloromethane (20mL) and the reaction mixture stirred at room temperature for 2
hours. The reaction mixture was concentrated in vacuo and azeotroped from
dichloromethane (3x50mL). The product was dissolved in tetrahydrofUran (50mL),
cooled in an ice bath, treated with 0.88 ammonia solution (10mL) and stirred for 18
hours at room temperature. The mixture was concentrated in vacuo and the residue
partitioned between dichloromethane (200mL) and water (50mL). The organics
phase was dried over magnesium sulphate and concentrated in vacuo to yield the
title product.

'H NMR (DMSO-D,, 400MHz) 8: 1.06 (t, 3H), 2.48 (m, 2H), 3.77 (m, 2H), 3.84 (s,
3H), 4.38 (m, 2H), 8.35 (m, 1H), 8.46 (m, 1H). MS APCI+ m/z 287 [MH]"

Preparation 30

Methyl 5-carbamoyl-1-[2-(2-methoxy-ethoxy)-ethyl]-4-nitro-1H-pyrazole-3-
carboxylate

.0
H,C NH,
N’N
\ / O
/O NOZ
H,C o)

The title product was prepared by a method similar to that described for preparation

29 using the carboxylic acid of preparation 21.
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1H, 4.30 (m 1H), 4.45 (m 1H). M5 APCl+ niz 283 [IVH]
Preparation 46 Met hyl
wWa2@508016- car banoyl - 1- ( 2- met hoxyet hyl ) -1 PCT/IB2004/003747

H pyrazol e- 3- car boxyl at e- 97-91Fhe nitro conpound of
preparation 28 (1.00Qg, 3.7mol) was dissolved in ethyl

"H NMRY@DTI(, Yoovpiz pa 8.80 @@tﬁ% W'fid1 (2R [ 58 (rilaOQFI!}J)B o0 l@m 2H),
reaction mxture was stirred roomterrpera ure under

3.9%(3s BHYf 4 .BOdt, At 625 (mM 31 H-i)gﬂr&O (ﬁﬁhﬁeHD edd8iAPCH miziB&7 [MH]"
was filtered through Arbocel (r), washing with ethyl
acetate and the filtrate concentrated in vacuo. The

resi due was purified by omat ogr aphy on
silica gel eluting vmth%%ﬁ%ﬁgghyl acetate 50:50 to
3Ry IRcA LRI (ﬂ-&}dlbdrbﬁyﬂ?ﬁéth&(\,loémﬂﬁ nitfd-NNFByrazole-3-

(DVMBO-D, 400MFZz) d: 3.16 (S, 3H), 3.60 (m 2ZH), 3./76
(s 3H), 4.45 (m 2H), 5¢ Gﬂ)g')_a[latel—l) 7 42 (m 2H). M
ES+ mz 244 [ MH Preparation 47 Methyl

5, 7- di oxo- 1- ( 2- propo 4,5,6 J-tetrahvdro-1

H pyrazol o[ 4, 3-c/ | pyrim di ne- 3-carboxylate 3 NH o NH
¢ WH The am de of preparati , 33nmol ) and

N, N - car bonyl di i m dazole (5.4 ') were dissolved
in N, N-di net hyl f or mam de (4Rl d the reaction

H,C @)
The title compound was prepared by a method similar to that described for
preparation 29 using the carboxylic acid of preparation 23.
'H NMR (CDClI,, 400MHz) 8: 0.12 (m, 2H), 0.52 (m, 2H), 0.95 (m, 1H), 3.27 (m, 2H),
3.87 (t, 2H), 3.96 (s, 3H), 4.61 (t, 2H); 6.09 (m, 1H), 7.72 (m, 1H)
MS ES+ m/z 335 [MNa]"

Preparation 32

Methyl 5-carbamoyl-1-(2-isopropoxyethyl)-4-nitro-1H-pyrazole-3-carboxylate

H,C O/ﬁ NH,
_N
N/ o
/o NO2
H,C @)

The carboxylic acid of preparation 19 (11.9, 37.8mmol) was dissolved in
dichloromethane (140mL) and the solution treated with oxaly! chloride (4.0mL.,
45.4mmol) and N,N-dimethylformamide (310pL, 4mmol). The reaction mixture was
stirred at room temperature for 18 hours, then concentrated in vacuo and the

residue azeotroped with dichloromethane (2x100mL). The product was dissolved in



10

m xture stirred at roomtenperature for 30 m nutes and
then at 75C for hours. Addditional

wOoRNsHemibonyl di i m dazol e (400ng, 2.69mmol ) waRCHIBREE/003747
and the reaction m xture sti92red for a further 90
m nutes. The reaction m xture was concentrated in

tetra\l‘@f@kb?u%?fd(mbﬂﬂ)@idjﬂh@ doNftRsh doled imah éce-Bath id theedreated with
for 30 minutes. The precipitate forned was filtered

0.88cdrhmomiay (FndL ) Fréletneabborprrmtuoe was séirmgdifer pb mrinyisisi kpfore being

con%ﬁrsagepg w? glal\/g@ ARC pgpbtlong t\(vgen g@lgréngéh?%ewwjiom?\_ and
Wate%dgémﬁm) Fﬁ#%@qggﬁspar s ts%:??araiég I@éﬁ eﬁwctedv\ﬁltﬁ‘%%hlor‘%kthane

(3x3boh:) eﬂ-léom*?ahm@v&re7cdﬂm§m@d 4dr$ed30\76rt rebyassidiosdiphate and
H pyrazol o[ 4, 3-c/ 1pyri m di ne- 3-carboxylate A sol ution

conegntratbed imvaruoto yieldgheditleqrodact $0@@, 3.38mol) in N

H NI Oty DM 22 DS (o B8 (0Bt 3.5 21 3.83 (5, 3H),
400 (i B ML s, The react i on mxtur e

was concentrated in vacuo and the crude product
suspended in acetone and sonicated for 30 m nutes. The
The dallavdng cotpsungias of thistganedaldbfmeladsigrrebieiow, \vse&ra@remﬁred by a

met%q;c? Lo h?(g I : ld(eq.ﬁc %agl ?orgor?paN%%o % %s%gg' e(%o;)rgp_ﬂate Carboxyhc
40 1 M5 ES- m
aC'd%%%m 8#%30%0 qs%%vlsng corrpoundgS of H% he gener al ’

fornula shown bel ow, were pregpar qﬁ y a nethod simlar
to that described for preparation#8 using the
appropriate am de of prepar £\ 9, 40, 41, 42, 43
and 46. .0

No [R® Data

"H NMR (CDCl,, 400MHz) &: 1.16 (d, 3H), 2.08
33 | -(CH,),CH(CH,)OCH, | (m, 2H), 3.25 (s, 3H), 3.38 (m, 1H), 3.97 (s,
3H), 4.59 (t, 2H). MS ES- m/z 299 [M-H]

CH 'H NMR (DMSO-D,, 400MHz) &: 1.08 (d, 3H),
3

. 3.04 (s, 3H), 3.73 (m, 1H), 3.84 (s, 3H), 4.25
I 2 (m, 2H), 8.30 (s, 1H), 8.48 (s, 1H). MS ES+

m/z 309 [MNa]’
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No. R6 Data H NV\R (DVsO-D , 400MHz) d: 0.95 (d, 6H),

3.47 (m H), 3.73 (t, 2H), 3.80 (s, 3H), 4.58 (t, 49
WO ¢@@s10)96@CH(CH ) 2H), 10.78 (m 1H), .47 (m 1prQT/IBIB04/003747
ES+ nmlz 319 [ MNa]-99- H NVR-gBMSO-D , 400MHz) d: .02

(d, 3H, 1.90 (m 2H), 3.17 (s, 3H), 3.30 (m 1H,

3.80 50 - (CHJ CH(CH )oqaré%ra%h 354282 HVP 2H), 7.00
. . Z

;i 3 () 1 { ‘ ‘=
(330(t 2H) 345(t r%sisou 5H) , 460(t
2H. M APCI+ nfz 3 [M (DVMSO-D , 400MHz)
d: .07 (d, 3H), 3.14 (s, , 3.74 (m 1H), 3.82 (s,
3H), 4.40 52 (m 1H), mao(m 1H), 10.76 (m 1H), .37
(m 1H). M5 APCl+ m z VH H NVR (DVBO-D , 400MHz)
d: 0.06 (m 2H), 0.35 ( 0.83y(m 1H), 3.16 (d,
2H), 3.78 53 (t, 2H), 3.81 (sN 3H),, 4.61 (t, 2H), ‘
10.77 (m

The carboxylic acid of preparation 26 (11.3g, 36mmol) was dissolved in
dichloromethane (150mL) and the solution treated with oxalyl chloride (38mL,
43.2mmol) and N,N-dimethylformamide (280uL, 3.6mmol). The reaction mixture was
stirred at room temperature for 18 hours and then concentrated in vacuo. The
residue was azeotroped from dichloromethane (2x200mL) and the resulting solid
dissolved in tetrahydrofuran and cooled to -30°C. The solution was treated with 0.88
ammonia (3.85mL, 79.2mmol) and stirred at -30°C for 1 hour. ‘The reaction mixture
was concentrated in vacuo, diluted with water (100mL) and extracted with ethyl
acetate (2x400mL). The combined organics were dried over magnesium sulphate
and concentrated in vacuo. The residue was triturated with methanol and ether and
dried in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 1.20 (m, 2H), 1.40 (m, 2H), 2.10 (m, 1H), 3.22 (m
2H), 3.81 (m, 2H), 3.86 (s, 3H), 4.19 (d, 2H), 8.37 (m, 1H), 8.53 (m, 1H),

MS APCI+ m/z 313 [MH]'
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20

1H), .37 (m 1H). M5 ES+ miz 331 [MNa] H NMR (DVSO- D ,

400MHz) d: 3.17 (s, 3H), 3.69 (m 2H), 3.80 (s, 3H,
wa2®3/049816 2H), 10.74 54 -(CH ) OCH (m 1H), . 3FCT/IB2004/003747

1H). MS ES+ mz 269 [MH] Prgparation 55 Methyl

5, 7-di oxo-1-(tetrahvdropyran-4-ylnmethy -4,5,6

J-tetrahydro-1 /- pyrazg o! 4f% ;f?
¢/ I pyrim di ne-3-car box 0 The am de of

N N car bonyl diim dazol Q_‘,e_{[ g@ te4d2nmmol ). The reaction
m xture was heated to reflux for hours before being

allowed to return to r enperature. The white
precipitate formed was| renmpved by filtration, washed
W th acetonitrile and [ Ln vacuo to yield the

title product. H NMR (DVSO DI, MAiz) di .24 (m 2H),
.36 (m 2H), 2.08 (m 1H), 3 2H), 3.80 (m 2H),
3.83 (s, 3H), 4.40 (d, 2H), \19/78(@n H, .37 (m ) M
APCl - mz 307 [MH Prepar 56 Met hyl

5, 7- di oxo-1- (tetrahvdr oD n-Z-NIo;BthyI) 4,5,6,7-tetra
hvdr o- 1/ -/ - pyrazol o||4c$ cll pyri m~di ne- 3- car boxyl ate
The title conpound vvads prepared by a nethod simlar to

The ﬁﬁléé‘%%ﬁg?%g % S18paRiPRRLhEPRBIMMS! RUhBhGediibde fof
preparation 35 using the carboxylic acid of preparation 25.

'H NMR (DMSO-D,, 400MHz) &: 1.18 (m, 1H), 1.40 (m, 3H), 1.58 (m, 1H), 1.78 (m
1H), 3.22 (m, 1H), 3.65 (m, 1H), 3.78 (m, 1H), 3.85 (s, 3H), 4.22 (m, 2H), 8.27 (m,

1H), 8.46 (m, 1H). MS APCI+ m/z 313 [MH]'

40

Preparation 37

Methyl 4-amino-5-carbamoyl-1-(2-propoxyethyl)-1H-pyrazole-3-carboxylate

H3C\/\O/\ .
N ,

N ONH,

/O NH2
H3C o)

The nitro compound of preparation 27 (10g, 33mmol) was dissolved in ethanol
(180mL) and the solution treated with palladium(ll) hydroxide (933mg, 6.7mmol) and’
heated to 75°C. Ammonium formate (21g, 330mmol) was added and the reaction
mixture was stirred at 75°C for 3 hours. The reaction mixture was filtered through
Arbocel® under nitrogen washing through with ethanol. The filirate was

concentrated in vacuo to yield the title product as a pale pink solid, 9.1g.

'H NMR (CD,OD, 400MHz) §: 0.84 (t, 3H), 1.51 (q, 2H), 3.40 (t, 2H), 3.83 {t, 2H),
3.89 (s, 3H), 4.56 (t, 2H). MS APCI+ m/z 271 [MH["
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H NVR (DVSOTD , 400MHZ) d: .20 (m 1H), .40 (m 3H),

.52 (d, 1H), .75 <m 1H), 3.22 (m 1H), 3.74 (m 2H),
w@288/04w16 3H), 4.40 (m 1H), 4.58 (m 1H), 10.7GI/(BP04/003747
1H, .35 (m 1H). MS APCl + Jjg5z 309 [ MH] Preparation 57

Met hyl 5, 7-di chl oro-1-(2- propoxyethyl)-1

/ -pyrazol o[ 4, 3-c/| pyring Ne5i35.C54 boxvl at e- 101- The
di one of preparation 4%—%I ), phosphorous
OGN | A-Aihehd- &%ammovllﬁzm oxyatHyI )} B eauIe-B caboninte

chioride (3.95g, 30mmol) were dissolved in
propionitrile (80{71_2|_| and\bsz\ﬁeactl n m xture heated
at 115C for hours. Mhe re&ctioh _

lr e was
concentrated in vacuo and theMNes e dissolved in
addi tional propionitrile (8Oy) /and Oreated with
addi tional phosphorous oxychl de (15nL, 145mmmol).
The reaction m xture was @¢-henh heeNHed to 15C for a
further hours. The regctf on

i xtur € was concentr at ed
in vacuo and the residde azettroped with tol uene. The

Pall%:i{ﬂr?\?lm&? bgm%h% sik dgr?; tgfgﬂgélyfi‘&ﬁf)g fger @1% gompound of

prepRPRAAL S (O ATHg t@sgmwﬁmlemmol (Z0rak} ¢ éﬂ@wedmmmb warmed to
et hyl acet ate (x3). The conbi ned organi cs were washed

refluwi Ammmmmm, fodnatal(1o02g, ‘rﬁa@ﬁr@mqjhwsalaﬁldad@r@hme reaction mixture
stlrr%i,)ggr% orcﬁ| I|nI H ng,,ea%%lry‘gw%ég ?(?r@ %5 élllt\l\qsqgg#\,mgh grbocel@
and Qfég ﬁgﬁoﬁﬁ%{uréﬁghﬁﬂ %%g?ﬁ BEQUJ Bcgk%g fﬁ% tftk?t %@dz.l

1 . 2 ,
H Nf(ﬁ)rﬁ( (D%ﬁ?—[ﬁsqm@l?ﬂ-lz%% ?@2((& %LE; 3n:§3(zrﬁ 2|(|§ 3.8670m, an 80 (s,

3H),R.BpdmalHY5.88 (ivki2hl)| 75197(rrd|2fh)| oMS APQ+en/tz eiMiy]’) - 1
/ - pyrazol or4, 3-c/ | pyri m di ne-3-carboxvl ate HC /

The following compounds, of the general formula shown below, were prepared by a

method similar to that described for preparation 38 using the appropriate nitro-

pyrazoles of preparations 30, 31, 32, 33, 34, 35 and 36.

6
o,

N o

No |R° Data

' "H NMR (DMSO-D,, 400MHz) 5: 0.98 (d, 6H),
3.48 (m, 1H), 3.64 (m, 2H), 3.76 (s, 3H), 4.45
(t, 2H), 5.14 (m, 2H), 7.50 (m, 2H). MS ES+
m/z 293 [MNa]"

'H NMR (CDCI,, 400MHz) 8: 1.10 (d, 3H),

40 | -(CH,),CH(CH,)OCH, | 1.90 (m, 2H), 3.25 (s, 3H), 3.30 (m, 1H), 3.90
(s, 3H), 4.50 (m, 2H), 4.92 (m, 2H), 6.50 (m,

39 |-(CH,),0CH(CH,),




Phosphor ous oxychl ori de (934,
t et raet hyl ammoni um chl ori de ( 95ny,

| O. Omol ) and
. 50mmol ) were

w@edwem49606 a sol uti on of the dione of preparatiPCI/AER004/003747

(140ny,
reaction m xture refluxed for

0.50nmmol ) inp

ropiocgetrile (5nm) and the
18 hours. The reacti on

T X

pr of

ure wWas— Ccorncerntrat
juct partitioned bg

S M"Sa,&F‘?I-aPrg% 279 [ )

tvveen ethyl acefate and

A i
75:
400

wat ¢
rragu
crude

4. 06

or (501L). The orgad
nesi um sul phat e and

product was puri
e(@l-géZIO eHLO6dwW t
25 to yield the tit
VHz) d 1.05 (t, 3H)|
(s, 3H, 5.00 (m

MCNVRY BECDERS 400MB12) 8V8130 (s, 3H),
concentrated in vacuo. The

£3.60 (by 24| 8158 (Chrta By (aqoﬁyi)oa 99

CH,
422.
and

Prej
cvet

(151
(3.4

parati on 59 et hyl
hv -1 -EHayrazol orl4
%I 0!- NHI Th
3'}-' H. was s
the sol utijorf treat
., .160 1) and tle
D70, 24mm|). The r

refi
cool

43

par i

ux for hours. The
and t hen concentr

W@e‘t’%&@p di

44

45

0 . 5Ot
wﬁyémpm 24,
4 S DOIS0 D E0RRL P P00 (4, 3
€3.dRqsEe3M], a%&&(mr &Hj),31789%s, 3H), 4.30
et O b T B 851 OB T4 eé (m,
e%éf-eMEV}AFQJ"lT"FQZ%EQ“IMFﬁi red a
@ I'n vac Gbﬁgﬁl}/‘mz 5%'1‘2\3@,‘?, 219)
cthbor(aTRH)2097(EOAH) 380(d@tyr 3.92
(m, 5H), 4.53 (t, 2H). MS ES+ m/z 305
[MNa]
'H NMR (DMSO-D,, 400MHz) &: 1.19 (m, 2H),
1.30 (m, 2H), 1.96 (m, 1H), 3.20 (m, 2H), 3.76
(m, 5H), 4.28 (d, 2H), 5.10 (m, 2H), 7.44 (m
2H). MS APCIl+ m/z 283 [MH]"
'H NMR (CD,0OD, 400MHz) &: 1.27 (m, 1H),
1.52 (m, 3H), 1.67 (m, 1H), 1.87 (m, 1H), 3.38
(m, 1H), 3.78 (m, 1H), 3.88 (s, 3H), 3.94 (m
1H), 4.30 (m, 1H), 4.45 (m, 1H). MS APCI+
m/z 283 [MH]"

Preparation 46

Methyl 4-amino-5-carbamoyl-1-(2-methoxyethyl)-1H-pyrazole-3-carboxylate

H

H,C

(N
N0,
N’N
\ / O
0 NH,
0
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(2001.). The dichl oronet hane | ayer was separ at ed,
dried over magnesi um sul phate and concentrated in
WO awman496The crude product. was purified by col un@I/IB2004/003747
chr omat ography on silica gelg7eluting with
pent ane: et hyl acetate 100:0 to 75:25 to yield the
| laod, 3- EVEH ir
The 'Eg)t%d MS_@H)%SG%Q% %?efaréﬁéﬁ 2%5(2 ?gogms.?ﬁﬁr?uogwéééﬁ\/?ﬁts,é 4 ,m ethyl
acetated@ 5hsl.) aBH) tredtedowith 10 ZHpd/QVRI (g niThe3BacdviNadixtiiteewas

foll owin npounds, of the f?eneral fornul a shown

stirrgbpbigo r@pgrieéw@r@wewﬁ@s metiogemforald heursppe reaction

i85 7655 R E90, GBaHBL ] RERARLAR Bt
conden@ra‘ted"lﬂ\\/ébtfé 'Th'ék}esﬂ@e G_Pﬁhﬁl‘,l\ﬂ%)g %ﬁ@@r’&ﬁétography on silica
- 60 - OCH 2.15 (m
gel é%ut’r\ﬁg W&Ih p’ia‘ﬂlanéie&(yl enetaﬂd-ﬁo 50.10 13486 361 004to£meldtthe title
2H£. MS APCl + miz 333 [MH H NVR (CDCl , 400MHz) d:
prodgicko (s, 3H), 3.30 61 (CH) O(CH) OCH (t, 2H), 3.45

bl Bl hodabnd s A% 3, ety T
2H) %ﬁ# (e . 4%91826-5 @@534 rﬁ“é.?d“"““ 0M4_|2§94d(m3 25
(s, 3H), 3.84

Preparation 47

Methyl 5,7-dioxo-1-(2-propoxyethyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-d]pyrimidine-

3-carboxylate

H, C\/\O/\ 5

\/ NH

pe N
H,C S H O

The amide of preparation 37 (9g, 33mmol) and N,N'-carbonyldiimidazole (5.4g,
33mmol) were dissolved in N,N-dimethylformamide (400mL) and the reaction
mixture stirred at room temperature for 30 minutes and then at 75°C for 18 hours.
Addditional N,N'-carbonyldiimidazole (400mg, 2.69mmol) was added and the
reaction mixture stirred for a further 90 minutes. The reaction mixture was
concentrated in vacuo and the residue taken up in water and stirred for 30 minutes.
The precipitate formed was filtered off to yield the title product as a pale pink solid,
6.05¢.

'H NMR (DMSO-D,, 400MHz) 8: 0.72 (t, 3H), 1.37 (q, 2H), 3.28 (t, 2H), 3.76 (t, 2H),
3.82 (s, 3H), 4.64 (t, 2H), 10.77 (s, 1H), 11.37 (s, 1H). MS APCI- m/z 295, [M-H]
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15

63 -(CHOCH (m 2H), 4.09 (s, 3H), 4.98 (m 2H). M

APCl+ miz 305 [MHl H NWR (CDO , 400MHz) d: .45 (m
wWQ@ros/04%de (m 2H), 2.30 (m H), 3.32 (m 2H), BCEB2)m003747

64 2H), 4.07 (s, 3H), 4.73 8. 2H . M5 APCl+ mlz 345

[MH H NWVR (CDC , 400MHz) d: .34-1.60 (m 4H), 1.66

(m H, 1.89 (m H), 3. : 3.81 65 (m 2H),

4.07 (s, 3H), 4.67 (m_iﬁé@@ B 1. MB ARG+ iz
MetBi51 -{ Meth @b thyPr B Fadieko-416,6 & -atahy irds 1 H-pyrazolo[4,3-d]pyrimidine-

J-di chl oro-1-(2-(cvcl opropyl net hoxy)ethyl)-1

H pyrazol or 4. 3- ¢/ | pyri nBejanexddat@ar boxyl ate N- 3 The
di one of preparation 53 (2.52g, 8.17nmol) was

suspended in acetorqqt@ﬂ\eo@??) and the suspension
v

treated wi th phosphotous oxycl or i (15, 163. 4mmol)
and tetraet hyl ammoni um chl Of 08g, 24.51 mmol).
ted/at eflux for 24
5 c%entrat ed in vacuo
h

The reaction m xture was he
hours. The reaction m xture
and the residue triturat@ i th . The filtrate
was concentrated in VhEuo ‘a pur'i fied by col um
chromat ography on silica gel eluting with

A solution of the amide of preparation 38 (570mg, 3.38mmol) in N,N-

dimethylformamide (30mL) was treated with N,N’-carbonyldiimidazole (658mg,
4.06mmol) and the reaction mixture stirred at room temperature for 1 hour and then
at 90°C for 18 hours. The reaction mixture was concentrated in vacuo and the crude
product suspended in acetone and sonicated for 30 minutes. The solid product was
filtered off and dried in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 1.02 (t, 3H), 3.37 (m, 2H), 3.77 (m, 2H), 4.83 (s,
3H), 4.63 (m, 2H), 10.75 (s, 1H), 11.40 (s, 1H). MS ES- m/z 281 [M-H]

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 48, using the appropriate amide of

preparations 39, 40, 41, 42, 43 and 46.

No. | R° Data

'H NMR (DMSO-D,, 400MHz) &: 0.95 (d, 6H),
3.47 (m, 1H), 3.73 (t, 2H), 3.80 (s, 3H), 4.58 (t,
2H), 10.78 (m, 1H), 11.47 (m, 1H). MS ES+
m/z 319 [MNa]

49 | -(CH,),OCH(CH,),




di chl oronet hane: ethyl acetate 50:50 to yield the title
product as a colourless oil, 907ng. H NVR ( CDCl
wadMerp1ed: 0.03 (m 2H), 0.40 (m 2H), 0.82 (PCT/HH2004/003747
3.18 (d, 2H), 3.92 (t, 2H),.g6-07 (s, 3H), 4.99 (t,
2H). M5 ES+ mlz 345 [ VH]| Preparatl on 67 Met hyl
—5-chioro- 7-(4-met hyl pynj 0) T
yl)+1 /-pyrazol of 4, 3- cbﬁ%@lﬁé@'\gsﬁebgérar ﬁofﬁﬁ?@ éH

The| di chl oro conpound olfg@(mFQHf)itg 07 ( 573}6)4@):mém 1H) 3.80
502 CH, pCHi(CHR)O @H; 4- ridine
were di ssol ved in di rrEt(hyIBH)sull ﬁih(ixﬁlié, Qﬁt(bn Air), 716@(

Th
[ eabti on mxture was et MSARCh oYz Bt
ot act od wi thodront onoRaV RS AOMUAT S 345 (5. 3H),
59" JRICHS) OIS, ) \shed i3 5o yabey, § ¥8), zmuscaeﬁtcssm 14560 (t

aci d ‘and bri ¢ befbre |bei ng dri'ed over magnesi

sul phate and concent r gta). |I‘&'IS\M%®I{3L mnéz §1 €[M- It-Ihe t|t| e
progduct as a \/nl low salid—800my. MsS APCl+ iz 405

[t|\1/H Pr epa:r HléonsI 68 ttoHMMﬁ(éDmspl Bw‘?@l\@d%uhag (&f3H),
5 PRBot okt deccr 1| bod (orSril STd @ B SR rdy A0
appropri fe d | oro st(ﬁ{ t’l'l-gg4'6@'@T |1qJ|) 9p. ﬁ@,qa{m |1qn357

58 pnd 63, anJ the appropri ate HNR'R2 ‘am ne.
= ;R -(CHJ OCH CH H|NW. (ME@CB’@+m@%lB—ItMH]F 1 01

{_t 3H) 2.26 (S __3H) 352 (m
T " 7| "H NMR (DMSO-D,, 400MHz) 5: 0.06 (m, 2H),
V/\OACHZ 0.35 (m, 2H), 0.83 (m, 1H), 3.16 (d, 2H), 3.78
. (t, 2H), 3.81 (s, 3H), 4.61 (t, 2H), 10.77 (m,
1H), 11.37 (m, 1H). MS ES+ m/z 331 [MNa]’
"H NMR (DMSO-D,, 400MHz) §: 3.17 (s, 3H),
3.69 (m, 2H), 3.80 (s, 3H), 4.61 (m, 2H), 10.74
(m, 1H), 11.37 (m, 1H). MS ES+ m/z 269

[MH]"

54 | -(CH,),OCH,

Preparation 55
Methy! 5,7-dioxo-1-(tetrahydropyran-4-yimethyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylate
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2H), 3.88 (m 5H) 4.96 (m 2H), 7.76 (m 1H), 8.03 (m
1H), 8.20 (m 1H). M5 APCI+ nmiz 391 [MH 69 RL = J OCH
WORNMBIGEDC , 400MHz) d: 2.46 (s, 3H), 3.47 (PGHB2BIQB3747

(m 2H), 4.04 (s, 3H), 5.0116m 2H), 6.92 (m 2H),
8.16 (m 1H). MS APCl+ mfz 377 [MH-106- 70 Pl - : R6

Th@@@&?f%ﬁ@h Pﬂg/'??. S%mfh%g)’W%s) d%so eaﬁp Gabet&h!}ue (100mL)

and 2 soldtion tichteWith NEN3BafbBnyRiiimiddzdid ( 6 8y, 4Ebn,mc4l) The reaction
2H). NS APCI + iz 354 [ WH|

mlxt&ra\was (r@@tedjp reflgy e 18 hous bQ‘O(mbelﬁsoa"owe&ZO(rﬁiuer room

tem@qzq)a?ur bhe E/thteaq_fmp&nlﬁ%%edms rq(ggé ﬁ@w'ﬁ?gogﬂwaftﬂﬁ—ﬁ’ with

r d7% \P{&}&th | duct.
acetghglﬁllgo@ oxyetyﬁ?/d th tl I% prrr%tlﬁcyl pyridin-2-ylamn

'H WR%DMSW@ZIDO@MHZ?)-S ¢ [A4R¥H | 2H I 1186 Qﬂcﬁﬂpd%% ane1NF\3.21 (
The di chl pro conpound of preparation 58 (1.
2H) &, aomawmgsds,s@w Vo0 {th ZHAOHRA (e i3h s FR 0
ti treated wi th 2-am no-4-net hyl pyridi ne
'V'Sg% Z%&M) The reaction mxture was stirred at
roomtenperature for 18 hours. The reaction mxture
was partitioned between dichl oronethane (300r1L) and
wat er (5001L) and the dPadpopatiurebbane | ayer separ at ed.
The organic Phase was
Methyl 5,7-dioxo-1-(tetrahydropyran-2-ylmethyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylate

0
0
N’N
\ /  'NH
O N
HC B 0

The title compound was prepared by a method similar to that described for
preparation 55 using the amide of preparation 45.

'H NMR (DMSO-D,, 400MHz) &: 1.20 (m, 1H), 1.40 (m, 3H), 1.52 (d, 1H), 1.75 (m,
1H), 3.22 (m, 1H), 3.74 (m, 2H), 3.80 (s, 3H), 4.40 (m, 1H), 4.58 (m, 1H), 10.75 (m
1H), 11.35 (m, 1H). MS APCI+ m/z 309 [MH]"

Preparation 57

Methyl 5,7-dichloro-1-(2-propoxyethyl)-1H-pyrazolo[4,3-dlpyrimidine-3-carboxylate
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washed with water (3x100nl), dried over magnesi um
sul phate and concentrated i n vacuo. The residue was
W@ eosoawus by col uim chromat ography on silica gedT/IB2004/003747
el uting with dichl oronet hanédtet hanol 100:0 to 98: 2.
The crude product was triturated wth ether (50n),
Thefdidrieed BebtRANEE (B, A0RGMb orousy dyahidride (4 2raL,
producfﬁe%g -107- (ﬂg NVR (WOOI\/HZ)%: 1. 06¢(t
152|:B|H)ol)zam®te{t@etnylpmn:goregn”(@hlom (3. 95@,03Qmmoi>)w)/ere4dlg@ol(/gd in

pronlgqulfrﬂ%( Sh @%%C?mgﬂ'mgﬁﬁa?q%%@(% Gl g8 gt e
reac{t)i%lrﬂwmg WD frat %ﬁ; it e BEAIE e rfe It cﬂs{cﬂ%{@m additional

ow, were prep are a method sim ar to

prom’&ﬁﬁfﬂé soink Pandfrearicalite addRionsi PosphorampoRti@ide (15mL,
2 am ne and the appropriate dichloro conpound of

145mmm)arTem reasti@8 maxtdreéswas-thdn Heéltdkbto R5°Cafion aHuNiver {&bours.
OD, 400MHz) d: .14 73 2@)
The QWCUO@ myixtine, wqwon%ergf@tg% in g@guo gn@the“ dyq*) azg{otépped with

tolu%’ﬁg crgéelbg(i&?cit v\;%;%akégl@:g gteth%%elfé@%%&t@%y treated with
watél' PRe (t\%o I@@rs mf’er&%e?/gat@h*)andﬁhé%q@@bug faybrye- e&tr%@tdddvvlth ethyl
1H), 8. APCl+ mz 395 [MH H NVR ( CDCl
acetétﬂ)Mﬂz))Tmle cambme(ct organjcs3vare Washed with brine, dried over magnesium
sulphate and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with pentane:ethyl acetate 75:25 to yield the
title product, 3.1g.
'H NMR (DMSO-D,, 400MHz) &: 0.65 (t, 3H), 1.33 (q, 2H), 3.26 (t, 2H), 3.82 (t, 2H),

3.93 (s, 3H), 4.94 (t, 2H). MS APCl+ m/z 333, [MH]"

Preparation 58

Methyl 5,7-dichloro-1-(2-ethoxyethyl)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate

P
O/\ Cl
_N

H3C/ O ) Cl

Phosphorous dxychloride (934pL, 10.0mmol) and tetraethylammonium chloride
(195mg, 1.50mmol) were added to a solution of the dione of preparation 48 (140mg,
0.50mmol) in propionitrile (5mL) and the reaction mixture refluxed for 18 hours. The
reaction mixture was concentrated in vacuo and the crude product partitioned
between ethyl acetate (50mL) and water (50mL). The organic layer was dried over
magnesium sulphate and concentrated in vacuo. The crude product was purified by
column chromatography on silica gel eluting with pentane:ethyl acetate 100:0 to
75:25 to yield the title product.
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2H), 3.92 (s, 3H), 4.02 (t, 2H), 4.07 (s, 3H), 4.90

(t, 75 2H), 6.54 (d, H), 7.67 (t, ) 7.95 (d, H. M
WO\RGs#49si@ 407 [ MH - 108- H NVR (CDCl , 400MHz) PCI/IB2B4/003747
(t, 3H), 3.67 (g, 2H), 4.06¢¢s. 2H), 4.07 (s, 3H),

4.86 (t, 2H), 7.17 (t, 76 H), 7.41 (m 2H), 7.71 (d,

G R0 T 5 Al At SR pe MR 96 s 1),
5.003M, .21, 8KA§I¢\PC§1‘F%/2@1%§MI?}‘ 77 H, 7.08 (m H, 7.38
(m H), 7.66 (m H). APCI

+ mz 394 [VH H NWVR (CDCI
400MHz) d: 1.11 (t, 3H), 3.62 (q, 2H), 4.00 (t, 2H,

4.08 3 4.88 (t , 7.14 78 2 7.23
H) 8(22 (tH) ) o. 49((m§_g?@_rm@_m@§:|m+ 2 ::D94 [M—I] I(—Im

6.04 (m H), 7.0 (1. Hcaboiialel M. 9.42

C 3
Hac)\o/\ o
N
N
0 =

ch/ S Cl
The dione of preparation 49 (2.37g, 8.00mmol) was suspended in acetonitrile
(30mL) and the solution treated with phosphorous oxychloride (15mL, 160mmol) and
tetraethyl ammonium chloride (3.97g, 24mmol). The reaction mixture was stirred at
reflux for 18 hours. The reaction mixture was allowed to cool and then concentrated
in vacuo before being partitioned between dichloromethane (300mL) and water
(200mL). The dichloromethane layer was separated, dried over magnesium sulphate
and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with pentane:ethyl acetate 100:0 to 75:25 to
yield the title product as a white solid, 1.54g.
'H NMR (CDCl,, 400MHz) 8 0.96 (d, 6H), 3.43 (m, 1H), 3.86 (t, 2H), 4.08 (s, 3H),
4.96 (t, 2H). MS ES+ m/z 355 [MNa]'

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 59 using the appropriate dione of
preparations 50, 51, 52, 54, 55 and 56.



(m H. MS APCl+ miz 408 [MH H NMR (CDCl , 400MHz) d:
1.20 (t, 3H), 2.27 (s, 3H), 2.31 (s, 3H), 3.66 (q,

wQ@Rkdos/odedst (t, 2H), 4.07 {s, 80 3H), 4.84 (t, PEH/IB26041H3747
(d, 1H), 7.41 (s, 1H), 7.4%dd, H, 9.31 (s, H. M
APCl + mz 404 [MH] H NMR (CDCl , 400MHz) d: 1.13 (t,
3H), 2.39 (s, 3H), 3.62 (q, 2), 4.00 (s, 3H), 4.02
(t, 2H), 4.93 (t, 81 2H), 7.B82 (d,cH)., 7.28 (t, H),
7.54 (s, H, 7.61 (d, 1H). APCI/+ m'z 390 [MH H NMR
(CDCl , 400MHz) d: .20 (t,N3 (m 2H), 1.71 (m
4H), 2.21 (m 2H), 356(q\2 3193 82 (m 2H), 4.02
(s, 3H, 4 .47 (m H), \ , 7.35 (d, H. M
ES+ mlz 368 [ MH-109- R (CDN™ ,\400MHZ) d: 1.13
(t, 3H 2.04 (m 83H%® (m H,CB.56 (g, 2H),
3.83 (m 2H), 3.91 (T, 2H), 3.97 (s, 3H), 4.02 (m 2H)

A ?QDWBOHE 430(/&2)( T 9?%3N'(Dmtb§mm§ ggbshw(HJs g:) i
§L§3 gl_rn923(H)m %?g_(gq)‘r?ﬂm%o@tlg m00Bhiz) $.1968 (e 3H), 2.00-
60 | -(CH,),CH(CH,)OCH, | 2.15 (m, 2H), 3.20 (s, 3H), 3.30 (m, 1H), 4.01
(s, 3H), 4.90 (t, 2H). MS APCI+ m/z 333 [MH]"
"H NMR (CDCI,, 400MHz) &: 3.20 (s, 3H), 3.30
61 | -(CH,),O(CH,),OCH, |(t, 2H), 3.45 (t, 2H), 3.99 (t, 2H), 4.10 (s, 3H),
5.00 (t, 2H)
CH, 'H NMR (CDCI,, 400MHz) &: 1.24 (d, 3H), 3.12
62 | HiCsge CH, (s, 3H), 3.84 (m, 1H), 4.08 (s, 3H), 4.65 (m,
! 1H), 4.94 (m, 1H). MS APCI+ m/z 319 [MH]'
"H NMR (CDCI,, 400MHz) 5: 3.25 (s, 3H), 3.84
63 |-(CH,),OCH, (m, 2H), 4.09 (s, 3H), 4.98 (m, 2H). MS APCI+
m/z 305 [MH]
o "H NMR (CDCl,, 400MHz) 5: 1.45 (m, 2H), 1.54
o O\ (m, 2H), 2.30 (m, 1H), 3.32 (m, 2H), 3.98 (m,
CH, 2H), 4.07 (s, 3H), 4.73 (s, 2H). MS APCI+ m/z
¢ 345 [MH]"
o "H NMR (CDCI,, 400MHz) 5: 1.34-1.60 (m, 4H),
Q\ 1.66 (m, 1H), 1.89 (m, 1H), 3.23 (m, 1H), 3.81
o CH, (m, 2H), 4.07 (s, 3H), 4.67 (m, 1H), 4.96 (m,
1H). MS APCI+ m/z 345 [MH]'




10

15

20

APCl + miz 405 [MH] 85 0 - H C H NVR (CDCl 400MHz) d:
2.50 (m 3H), 3.40 (m 3H), 3.70 (m 2H), 4.10 (m

waRos/08610 (m 2H) 7.02 (m 2H), 8.18 (m 1H).PdBIBXREI003747

mz 419 [MH Preparation_{g.used
t et rahydr opyr an-4-yl am ne (WO 98/ 08855, Pg. , e.g. 3)

as the HNR R2 am ne PMS used
6- met hoxy- pyri di n- 2-yl am / 0047013, pg. 3

MetByeBTPldickdroas-(R ey dihir oByinaethbgy el i adyirarol 83, 3-afsyrimidine-3-

(37r?)-tetrahydrofuran-3-ylamne tosylate as the H\R R2
amine with leq of N-ethytalboxyptepyl ami ne. - 10-
Preparation 86 Methyl 5-chloro-1-(3-nmethoxybutv
-7-(4-net hyl pyri di p- Fagrnoy 1 H- pyrazol of 4. 3-

c/ | pyri m di ne- 3- caNpoxyl ate N-|3 Thé&ldi chl oro conpound
of preparation 60 (700ng, 2.1
4- et hyl pyri di n-2- yl am ne
di ssol ved in dinethyl sul phoxi
reaction m xture heated Ko nitrogen for 3
hours. The reaction m xtUre\was conceiggrated in vacuo
and the residue takeH*ﬁb i n @i chl oronet hane ( 00nlL)
and water (150nlL). The | ayers were separated and the

54mmol ) were
) and the

The aliprenoispriepgeationesh 61524 .t 17mmol) was suspended in acetonitrile
(40mL.) and the suspension treated with phosphorous oxychloride (15mL.,
163.4mmol) and tetraethylammonium chloride (4.08g, 24.51mmol). The reaction
mixture was heated at reflux for 24 hours. The reaction mixture was concentrated in
vacuo and the residue triturated with ether. The filirate was concentrated in vacuo
and purified by column chromatography on silica gel eluting with
dichloromethane:ethyl acetate 50:50 to yield the title product as a colourless oil,
907mg.

'H NMR (CDCL,, 400MHz) &: 0.03 (m, 2H), 0.40 (m, 2H), 0.82 (m, 1H), 3.18 (d, 2H),
3.92 (t, 2H), 4.07 (s, 3H), 4.99 (t, 2H). MS ES+ m/z 345 [MH]’

Preparation 67

Methyl 5-chloro-7-(4-methylpyridin-2-ylamino)-1-(2-propoxyethyl)-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylate

N=—
/N '
N N CH,

\

The dichloro compound of preparation 57 (400mg, 1.2mmol) and 2-amino-4-
methylpyridine (649mg, 6.0mmol) were dissolved in dimethyl sulphoxide (5mL) and

the reaction mixture stirred at 30°C for 1 hour. The reaction mixture was partitioned
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di chl oronet hane (501.). The organi cs were conbi ned,

washed with water (1001L) and citric acid (50m)
walsviwng dried over magnesi um sul phate and PCT/IB2004/003747

concentrated in vacuo. The_gsude product was purified

by col um chromat ography on silica gel eluting with

di_chj. : : : ' t
etwgpf TGS SRURANEL afdhe shlsdis byELeXrab ety
dichlﬁQﬂ%ﬁbnggxﬂ). Fhe(@BmBhed ofgdiicé mer@Washdd 4%th watestik),

3.30 (s, 3H), 3.40 (m ) 3.98 (s, 3H, 5.00 (m 2H),
aqueduBCittimatid-ind Brise befereHyging doed Cver Nageessm Atlphabsand

unds f the genera rmul a

The foll ow n 0
concehismiecel eoVeIE iap e Al angt veitrcs el S08FE t ha
ri eparation 86 using th iate HNR
MS ’%é&nhﬁgggézmgﬁihﬁoro Icorrpoung Iofgprega?gltoirgggl 28? 59,
62, 64 and 65.-111- - No. R6 Data H NWR (CDCl 400MH2)

d: 0.94 (d, 6H), 2.62 (s, 3H), 3.70 (m H), 3.95 (t,
Prep2ritions.@87ta(81 3H), 5.24 87 -(CH) OCH(CH) (m 2H),

7.16 (d, 1H), 8.17 (d, 1H), 884 (m 1H. M5 ES+ niz
427 [MNa] H NMR (DVBO-D , 400MHz) Hy:

2.39 (s, 3H), 3.20 (s, 3H), 8.
CH 1H), 4.82 (d, 2H), 7.0
(d, H. M5 ES+ nfz 391 |

© Cl
H,C O
The following compounds of the general formula above were prepared by a method
similar to that described for preparation 67 using the appropriate dichloro starting

material of preparations 58 and 63, and the appropriate HNR'R® amine.

No.

X CHs
68 |R'= | . R® = -(CH,),0CH,CH,

/
"H NMR (DMSO-D,, 400MHz) &: 1.01 (t, 3H), 2.26 (s, 3H), 3.52 (m,
2H), 3.88 (m, 5H), 4.96 (m, 2H), 7.76 (m, 1H), 8.03 (m, 1H), 8.20 (m,
1H). MS APCI+ m/z 391 [MH]'

NT
69 |R'= | P . R® = -(CH,),0CH,

CH,
"H NMR (CDCI,, 400MHz) &: 2.46 (s, 3H), 3.47 (m, 3H), 3.95 (m, 2H),
4.04 (s, 3H), 5.01 (m, 2H), 6.92 (m, 2H), 8.16 (m, 1H). MS APCI+ m/z
377 [MH]'
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H NVR (DMBO-D, 400MHz) d: 1.36 (m 4H), 2.14 (m 1H),
2.42 (s, 3H), 3.18 (m 2H), 3.77 (m 89 2H), 3.84 (s,
wW@Ros/046T® (d, 2H), 7.03 (d, 1H), 7.67 (s, 1H) PCBIER2004/003747

(d, 1H). Ms APCl+ Mz 4 [ Mdjpdd NVR (DMSO-D , 400MHZ)

d: 1.24 (m H), 1.45 (m 3H), 1.72 (m 1H, 1.79 (m

T 240 O 3H, 339 (m H), 3785 (m 1), 3.90
3H), 396 %483 7.08 (m H), 7.82

7(&, Blb-,S’o A%%}'HC@;Z4[I\/H]/\\II\I0.
Dat a- 112- HNI\/R DVMSO- D, 400MHz) d: .10 (t 3H),
(t, 3H), 281( 2H), 3.50 (q 2H)

'5H) CHI\%R((CD Q)&H),,401?)I\fﬂfliz)(&11 19 (t, 3H901 Bn( m:zlaj-l 2365(01 2H),
0 403 [ M MR ( DVBO-

Lo V.ZIASG"n DA (0.5 stoe Pripes.SB . 31, 454N, E% 4.79

3. 80 2 97

7. 20 ? Wsﬁpéﬁ"‘]ﬁéﬁ@%ﬂl\m o mgkzoses[K/EH](t H va'R

gD 1.26 (t, 3M), 2.48 (s,
71 R1= ; R = -(CH,),0CH,CH,

'H NMR (CD,0D, 400MHz) &: 0.73 (m, 2H), 0.92 (m, 2H), 1.19 (t, 3H),
2.99 (m, 1H), 3.53 (q, 2H), 3.88 (t, 2H), 4.00 (s, 3H), 4.74 (t, 2H). MS
APCI+ m/z 340 [MH]"

Preparation 72

Methyl 5-chloro-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-

d]pyrimidine-3-carboxvlate

H,C
The dichloro compound of preparation 58 (1.98g, 6.20mmol) was dissolved in
dimethyl sulphoxide (10mL) and the solution treated with 2-amino-4-methylpyridine
(1.34g, 12.4mmol). The reaction mixture was stirred at room temperature for 18
hours. The reaction mixture was partitioned between dichloromethane (300mL) and
water (500mL) and the dichloromethane layer separated. The organic phase was
washed with water (3x100mL), dried over magnesium sulphate and concentrated in
vacuo. The residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol 100:0 to 98:2. The crude product was triturated with

ether (50mL), filtered and concentrated in vacuo to yield the title product, 1.2g.
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3H), 3.67 (q, 2H), 4.05 (t, 2H), 4.07 (s, 3H), 4.89

(t, N2H), 6.93 (d, 1H, 7.67 (t, 1H), 8.20 (d, 1H),
waoio496s¢ H). M5 APCl+ nmfz 391 [VH H NVR ( DMBOF/DB2004/003747
- 400MHz) d: .10 (t, 3H), .30.46%, 3H, 2.81 (q, 2H),

3.50 (g, 2H), 3.90 (m 5H), N 4.98 (t, 2H), 7.05 (d,

1 , 0 ) . V4 3
HPRHCO s OMARR; 16 36 M2 o (oxpytf 508 e 260 T2,
4062 sS@H()ss OBFﬂ)n 231)66 dgm 2H>|) 84169@n(1|H;28'50 (th, @B1)( $4S APCl+ m/z
, 8.04 (m 1H), "10. 05
391([ H]1H) I\/IS APCI+ m z 405 [M—|] H NVR (CDCI , 400VHz)
d: 1.22 (t, 3H), 3.70 (g, N 2H), 4.03 (t, 2H), 4.08
(s, 3H), 4.90 (t, 2H), 7.08 (t, H, 7.79 (t, H, 8.35

e 784485(d, H, 10.22 (m H. M5 APO+ miz 377

%ﬂ%@é—%@m . 400MHz) d: 1.10 (t, 3H), 3.61 (q,

TheZbﬂowmgQﬁmﬁrtounﬂé) of theOfer(eral rhuladsidvi Belod\were f8pared by a
2H), 8.38 H) , 940(m)HN|\/R(CDC|,400|\/HZ)

(m
metod simgitar (te thay escgbed feroprepryation. Thuging tbepppr@@te MNR1R2
amife bhd the %p&%pr%‘fg dichid c%%poluFr?d of prggalga?i’on% 5 and 61,

H,C
No. | R’ Data
'H NMR (CD,0OD, 400MHz) &: 1.14 (t, 3H), 1.72 (m,
O
73 /Q 2H), 2.08 (m, 2H), 3.57 (m, 4H), 3.91 (t, 2H), 3.97

(t, 2H), 4.02 (m, 2H), 4.40 (s, 3H), 4.79 (t, 2H)
"H NMR (CD,0D, 400MHz) 5: 1.21 (t, 3H), 3.68 (q,

2 N| ~N 2H), 4.03 (t, 2H), 4.08 (s, 3H), 4.89 (t, 2H), 7.55 (m,
5z 1H), 8.20 (d, 1H), 8.50 (m, 1H). MS APCI+ m/z 395
[MH]"
O/CH3 'H NMR (CDCI,, 400MHz) &: 1.24 (t, 3H), 3.71 (q,
2H), 3.92 (s, 3H), 4.02 (t, 2H), 4.07 (s, 3H), 4.90 (t,
75 N7 X

| 2H), 6.54 (d, 1H), 7.67 (¢, 1H), 7.95 (d, 1H). MS

= APCI+ miz 407 [MH]' !




F HNW (CDCl 400MH#z) d: . (t, 3H), 3.70 (g, 99 2H,

4.10 (m 5H), 4.85 (m 2H), 6.61 (m 1H), 7.37 (m 2H)
w@:2@5/04%16 1H) H NVR (CDCl , 400MHz) d: 1.10 (tPCBH)2004/003747

3.62 (q, 2H), 4.01 (m 2|—|),_1@08_10 (s, 3H), 4.90 (m

2H), 6.99 " 100 (m 1H), 7.18 (m 1H), 8.18 (m 1H),

o g (o AR i PR g7 @

4.1 IH), 4.88 q. 17 (t
% 3 , 9.60 m‘lﬁ)@ ?E?awgn 92 SBz(t%Ha?zad

usi|ng - am no- 4, 5- dll-hBYMyII(pyrZHJ)L A 1((®, 2Ht MWI"' m/z 376
1941, 18 (8), 1613- qu 8, page 1616 as the HNR R2
ami|ne. Prepar ationl Met hyl

CDO

5—¢htoro—1=(2=(cvygh TOXYREL
-7-|(4- met hyI\py>| di HEN@RYH%I) M‘??a?o’llg (t, 3H), 3.68 (a,

4, 3-c/ M di ne131nan bexy ! Al 4'.\%(23T'2ﬂ),dn.<8|7| @r2), 6.86 (m,
ONpo prepanati'on 66 (900ng, 2.61 nmol) was

di ssg ;fdl met| M), §1ﬂ)l8|c(huxlll-b)e7(mm,)1lﬂ))c}' édhen, 1H). MS
solutlon tre

ed Wwth 4- thg/ yridin-2-yl am ne (1.
3g,| 10.46mmol ). Thé\ﬂ@dd'ﬂ( Midlire was then stirred

vyl ‘o&eé‘“téi 21 T T G AR AR A
0 f a
%ffer n o drz?@dh‘é)o %oﬁtb%e%s%m%ﬁss\/&%), 7.14 (m,
2H), 7.23 (m, 1H), 8.42 (t, 1H), 9.49 (m, 1H). MS

APCI+ m/z 394 [MH]'

ﬂ

é

CH, 'H NMR (CDCI,, 400MHz) &: 1.09 (t, 3H), 2.39 (s,

3H), 3.60 (q, 2H), 3.98 (t, 2H), 4.07 (s, 3H), 4.86 (t,
2H), 6.94 (m, 1H), 7.04 (t, 1H), 8.21 (d, 1H), 9.42
(m, 1H). MS APCI+ m/z 408 [MH]'

79.

<0

CH, "H NMR (CDCI,, 400MHz) &: 1.20 (t, 3H), 2.27 (s,
CH. |3H), 2.31 (s, 3H), 3.66 (q, 2H), 4.04 (t, 2H), 4.07 (s,
3H), 4.84 (t, 2H), 7.16 (d, 1H), 7.41 (s, 1H), 7.47 (d,
1H), 9.31 (s, 1H). MS APCI+ m/z 404 [MH]'

80

O

CH, "H NMR (CDCI,, 400MHz) &: 1.13 (t, 3H), 2.39 (s,
3H), 3.62 (q, 2H), 4.00 (s, 3H), 4.02 (t, 2H), 4.93 {t,
2H), 7.02 (d, 1H), 7.28 (t, 1H), 7.54 (s, 1H), 7.61 (d,
1H). MS APCI+ m/z 390 [MH]'

81

"H NMR (CDCI,, 400MHz) &: 1.20 (t, 3H), 1.50 (m,
2H), 1.71 (m, 4H), 2.21 (m, 2H), 3.56 (q, 2H), 3.93
(m, 2H), 4.02 (s, 3H), 4:47 (m, 1H), 4.67 (t, 2H),
7.35 (d, 1H). MS ES+ m/z 368 [MH]'

82

0| &




for hours. The nother liquors were extracted with

di

chl or onet hane (2x50m ) and then concentrated in

Wo a080496The conbi ned solids were purified by PCT/IB2004/003747
col urm- 114- chromat ogr aphy -®89-si | i ca gel eluting with

di

chl or onet hane; net hanol 100: 0 to 98: 2. The crude

pr
0
&t

n silicg)g el ut'gﬁdwth di chl or onet hane; et h

e @ TR R el ey

oduct was then réHMMR‘QCHECQ%@OMHH)WSChﬂB@B@Q[EMy(m

eft Hit 30 to yilld2ubeln,i the ShtolueH), 3 ), 3 NGO 1

\

,| 3H), 5.08 7.80
gfn 1t|)|)’.8_ o8 gm A1 (. B0 Ms glsiﬁsrﬁ/zo%é{MH}FD
Prepar at(')lqg‘ 103 'VE‘TIH}NIMR (DMSO-D,, 400MHz) 5: 1.03 (m 3H), 2.35
5-clhl or o} 7= (cycl ohexyl ) am no- 1- § et hoxy th ,eg
84 /-p o[ 4, 3- ¢/($,p3M), .45 (re; 3IS d’aﬁ"b(my%% B7/(g SH),
Th iehl t
TSl e RS, RO GET B8 )
t he

, H .
cycl ohexy: gma;}eﬁ?zlﬁqb r#pfﬂm %@5 g%ﬁ‘ill:o?) S\%lhiult Is?nbgif ng

cooled on an ice bath The reaction m>?\tl

stifred for m nper atur reaction
m xit ure was dl"rg:t ed vvlth @ater] hyl
acetate (50r.) and the reactlcp,n mx ure red for 1
dwur. The solid present was Nol d by fil&Htion,
washed with water and dried The et hyl
acetate | ayer was separated d with water,
driled over magnesi um sul, ?nt rated in

vacuo. The residue wbCQrit
further solid. A total of 2.25g of the desired product

was| ‘¢PNMVEEIEPCI,, 400MHz) &: 2.50 (m, 3H), 3.40 (m, 3H), 3.70 (m, 2H),

was

ated wthether to yield

4.10 (m, 7H), 5.10 (m, 2H), 7.02 (m, 2H), 8.18 (m, 1H). MS APCI- m/z
419 [M-HJ

Preparation 73 used tetrahydropyran-4-ylamine (WO 98/08855, Pg. 17, e.g.
3) as the HNR'R? amine

Preparation 75 used 6-methoxy-pyridin-2-ylamine (US 01/0047013, pg. 3,
example 2) as the HNR'R? amine

Preparation 83 used (3R)-tetrahydrofuran-3-ylamine tosylate as the HNR'R®

amine with 1eq of N-ethyldiisopropylamine.
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H NVR (CDCI , 400MHz) d: 1.18 (t, 3H), 1.27 (m 2H),
1.47 (m 2H), 1.53-1.75 <m 2H), 1.78 (m 2H), 2.12

W@ 20588616 3. 76 (q, 2H), 3.92 (t, 2H), 4.00 (s, PCH)B2004/003747
4.12 (m H), 4.70 (t, 2H), .{q®0 (d, 1H). M5 ES+ mz
382 [IVH - 15- Preparations 4 to 1 The appropriate
nmonochl oro conpound (1 ropriate HNR R am ne
(3- 5eq), N-ethyldii soe‘g')e a%“a é)(5eq) and

MetHA BEtﬁPﬂé‘ﬁbLﬁ-@iﬁﬂétHHX\fUUﬂﬂ'}-’?dﬁ-rﬂéﬂ{yﬁd\f?id(n-zgﬂamﬁmﬁ-1 H-pyrazolo[4,3-
dissolved 1n I-nethyl -2-pyrrolidinone (5.3n. mor 1)
and the reaction v imisiéred-8ebanipok\iriat ed in a
m crowave oven for 45 mnutes. The reaction m xture
was al |l owed cool tg_roguw tenperat uNe—before being
partitioned beﬂlé,@/en hyNacet dtle (5 and wat er
(501L). The organic, llayer lwas
(25nm.), dried over 0
in vacuo. The residue

chromat ography on silic
.50 to yield the

di chl or onet hane: eth
desired product.H e ochl oro a@inpounds of
preparations 73, ¥4, 750 76, 77, , 86, 87, 88, 92, 97

The Mg 8GR e sbatation g0 T30 (Bt Pl BN G- b vipyridin-2-
ylan'g% ( g?éu{(?.gm@gl) %@f‘% g‘s%%lv%?)dﬂ din88yd SulpRbide318/1LY dnd the

reaction mixture heated to 30°C under nitrogen for 3 hours. The reaction mixture

| phat e angconcentrated
d by col'ufm
elyting with

was concentrated in vacuo and the residue taken up in dichloromethane (100mL)
and water (150mL). The layers were separated and the aqueous layer washed with
dichloromethane (50mL.). The organics were combined, washed with water (100mL)
and citric acid (50mL) solution, dried over magnesium sulphate and concentrated in
vacuo. The crude product was purified by column chromatography on silica gel
eluting with dichloromethane:methanol 100:0 to 99:1 to yield the title product as a
yellow solid, 330mg.

'H NMR (CD,OD, 400MHz) &: 1.20 (m, 3H), 2.10 (m, 2H), 2.45 (s, 3H), 3.30 (s, 3H),
3.40 (m, 1H), 3.98 (s, 3H), 5.00 (m, 2H), 6.90 (m,1 H), 7.30 (m, 1H), 8..00 (m, 1H)
MS ES+ m/z 405 [MH]'

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 86 using the appropriate HNR'R?

amine and dichloro compound of preparations 58, 59, 62, 64 and 65.



2H)
(d,

4.81 (m 2H),

5.15 (m 1H), 6.93 (d, 1H), 8.15

1H), 8.31 (s, 1H). MES+ nfz 454 [MH - 16- H NVR

W@ BD50D616100MHz)  d:
3H), 3.07 (s, 3H), 3.41-114; 3H) 105 3.92 (m H),

(s,

3.94 (s, 3H), 4.58

.24 (m 6H), .32 CH (m 3HCT/EB28@1/003747

(m H, 468 (m 1H, 5.14 (m 1H),

6.93 (d, 1 H), 8.17 (d,1IH), 8.2Z (s, NS APCI + il Z
428 |[MH H NMR (CD OD, 400|\/|R—z) d: .. OP(ad\ 6H .25 (d,
6H),| 2.37 (s, 3H), 3. 10(s g6 (nf/ 1 H), 106
-(Chl ) OCH(CH ) 3.94 (s, ( , 4.76 (t,
2H),| 5.16 (m 1H), 6.93( .17 (d, , 8.32
(s, |1H). MBS ES+ nfz 442 | (DI\/ISOD 400MHz)
d: 1.05 (m 3H), 1.18:1.25 ( , 2.35 (s, 3H), 2.98
(s, [3H), 3.15 (s, 3HY ™330 (N1 80 (s, 3H), 4.65
(m 107 - (CH CH( CHLCOCH ) , 5.026}{1 H, 6 95 (m H,
8.00 (m H, 8.20 (m 1H), 9.20 (m 1H). M ES+ m z
N2 |R'H p \ 3/ Data
'H NMR (CDCI,, 400MHz) 5: 0.94 (d, 6H), 2.62 (s,
3H), 3.70 (m, 1H), 3.95 (t, 2H), 4.07 (s, 3H), 5.24
87 | -(CH,),OCH(CH,),
(m, 2H), 7.16 (d, 1H), 8.17 (d, 1H), 8.84 (m, 1H).
MS ES+ m/z 427 [MNa]’
cH 'H NMR (DMSO-D,, 400MHz) 5: 1.12 (d, 3H),
3
H.C k 2.39 (s, 3H), 3.20 (s, 3H), 3.85 (s, 3H), 3.85 (m,
88 0" “CH
I 2 1H), 4.82 (d, 2H), 7.05 (d, 1H), 7.78 (s, 1H), 8.25
(d, TH). MS ES+ m/z 391 [MH["
o 'H NMR (DMSO-D,, 400MHz) 5: 1.36 (m, 4H),
o 2.14 (m, 1H), 2.42 (s, 3H), 3.18 (m, 2H), 3.77 (m,
i:HZ 2H), 3.84 (s, 3H), 4.79 (d, 2H), 7.03 (d, 1H), 7.67
(s, 1H), 8.20 (d, 1H). MS APCI+ m/z 417 [MH['
'H NMR (DMSO-D,, 400MHz) &: 1.24 (m, 1H),
0 1.45 (m, 3H), 1.72 (m, 1H), 1.79 (m, 1H), 2.40 (s,
90 cH 3H), 3.39 (m, 1H), 3.85 (m, 1H), 3.90 (s, 3H), 3.96
2
i (m, 1H), 4.83 (m, 2H), 7.08 (m, 1H), 7.82 (s, 1H),
8.25 (m, 1H). MS APCI+ m/z 417 [MH['
No. |R'




HC No. RL R3 Data H NVR (CD OD, 400MHz) d:
1.23 (d, 6H),
wWO0 gHsak6)6 3. 96 (s,

5.10 (m H),

3H),

3H),
7.64 (1, H, 824 (s, H),

1.20 (t,

3.66 (g, 2H), 108

2H), 4.80 (t,PQF)B2004/003747
8.32 (d, 1H)

3.07 (s, 3H),

4.00 (t,

VB APCI - r:dz 430 [MH -117- H NVR (CD D 400MHz) d: .14

S ETg0 3 g 43 g e

2
(tnBlez 81- (QN%h(l swwé{qacgzs(go (rhHBH),

S+ m z 445

31938 (t121) 705 (@HH), Z. QID r(132H)3|-1)’3 50 (m

%k‘\? ﬁ%l Apﬁlsm/%ﬁk%ibf'”fg 0(1] (t2 K

1 M\m?t DWHM ﬁg)%ﬁﬁp é@to%_‘"k gbe

S5 3434 218, 300 2 ) .7
(t, 2H), 6.73 (t, 1H), 7.20 (t, 1H), 7.46 (m, 1H). MS
APCI- m/z 408 [M-H]

93

'H NMR (CDCI,, 400MHz) &: 1.26 (t, 3H), 2.48 (s,
3H), 3.67 (q, 2H), 4.05 (t, 2H), 4.07 (s, 3H), 4.89 (t,
2H), 6.93 (d, 1H), 7.67 (t, 1H), 8.20 (d, 1H), 10.19
(s, 1H). MS APCI+ m/z 391 [MH]'

94

'H NMR (DMSO-D,, 400MHz) &: 1.10 (t, 3H), 1.30
(t, 3H), 2.81 (g, 2H), 3.50 (g, 2H), 3.90 (m, 5H),
4.98 (t, 2H), 7.05 (d, 1H), 7.90 (m, 2H), 13.50 (m,
1H). MS APCI1 m/z 403 [M-HJ

95

"H NMR (CDCI,, 400MHz) &: 1.16 (t, 3H), 2.24 (s,
3H), 2.36 (s, 3H), 3.62 (q, 2H), 4.00 (t, 2H), 4.06 (s,
3H), 4.91 (t, 2H), 8.04 (m, 1H), 8.27 (m, 1H), 10.05
(m, 1H). MS APCI+ m/z 405 [MH]"

96

"H NMR (CDCI,, 400MHz) &: 1.22 (t, 3H), 3.70 (q,
2H), 4.03 (t, 2H), 4.08 (s, 3H), 4.90 (t, 2H), 7.08 (1,
1H), 7.79 (t, 1H), 8.35 (d, 1H), 8.48 (d, 1H), 10.22
(m, 1H). MS APCl+ m/z 377 [MH]

97

"H NMR (CDCI,, 400MHz) 5: 1.10 (t, 3H), 3.61 (q,
2H), 4.00 (t, 2H), 4.05 (s, 3H), 4.89 (m, 2H), 6.98
(m, 2H), 8.38 (s, 1H), 9.40 (m, 1H)

98

"H NMR (CDCI,, 400MHz) &: 1.20 (t, 3H), 3.67 (q,
2H), 4.05 (m, 5H), 4.83 (m, 2H), 7.30 (m, 2H), 7.80
(m, 1H), 9.50 (s, 1H)




7.66 (t, 1H), 7.82 (d, 1H). M5 APCl+ mz 444 [MH H
NMR (CD OD, 400MHz) d: 1.15 (t, 3H), 1.23 (d, 6H),
w@205/04w16 3H), 3.65 (g, 2H), 112 -CH(CH3)/ 2 3POBIR28)4/003747
3H), 4.00 (t, 2H), 4.79 (t,-128), 5.1 (m H), 7.09 (t,
H, 7.40 (t, 2H), 7.71 (d, 2H). M5 APCl+ mlz 413 [VH
H NVR (CP OD, 400M é d: 1.16 (t, 3I—R|, .22 Sd, 6H),
2.37 (s, |3H), 3. 061? NMR) (CRCY5quUMHZH): 1.31 ¢B 3H), 3.70 (q,

PO 3 S B i o 2By

sl APCI + Wz, 487 § (CD OD, 400M+z)
. 3R, 1. éS’?d}’ G'W(Sgl?lom; (s, 3H), 3.64 (q,
ol | 114 - CHCHBY/ |2 3.95 (s 400 (4

2-3.96 (s _3H) 400 (t. _3H) 480
(t. |2H), %10 (m HH NMVBJGDR!,H00MHZR3: (il 0 {3H), 3.62 (q,

By e B ] (e

PO

1
S, |3H) (a4, 2k, 1H), 7.18 (m, 1H), 8.18 (m, 1H), 9.58 (s, 1H).
MS APCI+ m/z 412 [MH]'

F "H NMR (CDCI,, 400MHz) &: 1.10 (t, 3H), 3.61 (g,
101 ;@\ 2H), 4.00 (t, 2H), 4.10 (s, 3H), 4.88 (m, 2H), 6.80
F

(m, 1H), 7.12 (m, 1H), 8.38 (m, 1H), 9.60 (s, 1H)

e Preparation 95 was prepared using 2-amino-4,5-dimethylpyridine (J. Het.
Chem., 1981, 18 (8), 1613-1618, page 1616 as the HNR'R? amine.

5 Preparation 102

Methyl 5-chloro-1-(2-(cyclopropylmethoxy)ethyl)-7-(4-methylpyridin-2-ylamino)-1H-

pyrazolo[4,3-dlpyrimidine-3-carboxylate

N=
H
VoY R
CH
\N 3
0 N’<
H3C O Cl

The dichloro compound of preparation 66 (900mg, 2.61mmol) was dissolved in

10  dimethyl sulphoxide (10mL) and the solution treated with 4-methylpyridin-2-ylamine
(1.13g, 10.46mmol). The reaction mixture was then stirred at 35°C in an oil bath for
1 hour. The reaction mixture was allowed to cool and treatéd with water fo induce
precipitation of a solid. The crude product was filtered off and dried in vacuo at 50°C
for 18 hours. The mother liquors were extracted with dichloromethane (2x50mL) and

15  then concentrated in vacuo. The combined solids were purified by column



10

15

20

25

115 -CH(CH ) 3.97 (t, 2H), 4.02 (s, 3H), 4.78 (m 2H),
5.00 (m 1H), 6.90 (m 2H), 8.18 (m 1H), 8.90 (s,
WA k)os5/0496M5 APCl + mz 449 [MH H NVR (CD OD, 40P0#ArB2001/003747
1.15 (t, 3H), 1.20 (d, 6H),-11469 (m 2H), 2.15 (m
2H), 3.02 (s, 3H), 3.56 (m 4H), 3.88 (m 2H), 116
chron%@%dqy%&éil;é@geﬁémtm With dn@hlo%rhethéna'inétmanbl) 1001066 98:2.
( 1H) ES+ mz 421 [MH NWR (CD

The wma—pbodﬂlct was3heén re-poyified by@ofumn zhquatogﬁamhu onr lsl)llpa gel
elutlpg WI |ch6% %rm ' ylsapseg@te( 35%0 y@lcg%e(ttltle Qr:'zgducpgmmg

N BRI POl B L B G R 2RY s o

338'(@1¥Q 1402 (m, 2H), 4.03 (s, 3H), 508 (m, 2H) 6.80 (m, 1H), 700gm 1H),
2-yl am no) -1 pyrazol or 4, 3-c/ 1pypm di ne- 3- car boxyl a

7.80HNE; THYe 8rdha i ldy.o MSlEpS)iurmlz dB9pdadr at i on 85 ( 50ny,
0.36mml ), Nethyl diisopropylanine (186nL, 1.07nmol)
and N-net hyl -i sopropyl am ne (50ni, - 19- 0.43mmol) were

di ssol ved in dinet hyl %Mﬁg%l 5m ) and the
rea_ction m xture sti_rr or hours.
MetAH-EhiBRaY -y dTBH M} YansiABr 1Y btidxP6thy B 2rA-py Fa 2R - Hpyrimidine-

3-carboxylate

N
H
N/N

The dichloro compound of preparation 58 (2.50g, 7.84mmol) was dissolved in
tetrahydrofuran (10mL) and the solution treated dropwise with a solution of
cyclohexylamine (4.48mL, 39.20mmol) whilst being cooled on an ice bath. The
reaction mixture was stirred for 15 minutes at room temperature. The reaction
mixture was diluted with water (50mL) and ethyl acetate (50mL) and the reaction
mixture stirred for 1 hour. The solid present was collected by filtration, washed with
water and dried in vacuo. The ethyl acetate layer was separated and washed with
water, dried over magnesium sulphate and concentrated in vacuo. The residue was
triturated with ether to yield further solid. A total of 2.25g of the desired product was
collected.

'H NMR (CDCI,, 400MHz) &: 1.18 (t, 3H), 1.27 (m, 2H), 1.47 (m, 2H), 1.53-1.75 (m,
2H), 1.78 (i, 2H), 2.12 (m, 2H), 3.76 (q, 2H), 3.92 (t, 2H), 4.00 (s, 3H), 4.12 (m, 1H),
4.70 (t, 2H), 7.20 (d, 1H). MS ES+ m/z 382 [MH]"'



10

15

was added and the reaction stirred at 120 C for a

further 4 hours. The reaction m xture was concentrated
W0 poogaeasos and t he residue taken up in a m xturBCDiB2004/003747

di chl oronet hane (501L) and wager (100mL). The two

| ayers were separated and the aqueous | ayer washed

wi t h di chl or onet han T iCS were

combi ned and Washedepr(e %Ponsﬁﬁlt%rg@n) bef ore bei ng

dri ed over magnesi um sul phate and concentr at ed in

vacuo. The crude product was purlfl ed by col -
Themﬁm@gﬁa@n@ﬁweﬁqmw%ﬁe@l UtherRpRipRiate HNR'R® amine (3-

5qulj\g &JB{I&) geétpg&?y h@gﬁ agg ﬁ%tré%hﬁg%lnrﬁeﬁﬁ%jﬁ %}g&qrate (1eq)
werg ﬂ)s‘gog/%iigﬁ (1t ﬁ]@éhﬁsl %“%9‘{3‘62'&*('%&‘% ‘_l)é’rmg?rgéd@(l S’%ﬁg I_t|)h§ L{@gc(:)t(o(?} Yessel
sealRd)andthd@efim azhicroveavidoyen fdl45 mirdies.nT hel kdactiBn Mbix{uite was

1H 8.25 (m 1H). M5 APCl+ mz 458 [MH] Preparation 9
allowed Wpl to room temperature before being partitioned between ethyl acetate

(50@@ &eﬁ@g%/ @Wﬁﬂs) gﬁ%ﬁgq;aer% D202 WM Wadnd Pavith WABY Y. dried
oveﬂm%g%kiﬁ)’ﬁ é@fbﬁé!éear?d Eahhtted &) fadd. l:l1h'e0r'ésF?ifuet\be‘is purified by

[ oro conpound of preparation 94 (20
colu@quGhmhe)tograﬂ)hM-mt $15v¢ajgels<e1ph|mgpy\htard|ddo(cﬂﬁahbne ethyl acetate
?] in di met(gc¥p sul phoxi de (2nL) was treated
505}9W'9'd5 eMesbedir@¥ds di met hyl amine in et hanol
(180nL, LOmwI) and the reaction m xture stirred at
120 C for 18 hours. The reaction m xture was

The%Bﬁ%ﬁlé@&ﬁnb&h@éﬁbr@BdréﬂbﬁsW@s|7du¢5t?667"7 81,188, 87, 88, 92,
et her (100r1L) and washed with water (50nlL). The

97 aague@Risvevasusexit racted with ether (25nl) and the

conbi ned organi cs washed with water (2x1001L) and
brine (5OTL) dried over magnesium sul phate and
concentrated T vacuo.  The Tesidue was uri T ed Uy
collum- 120- chromat ography qn silic ﬁa eluting with
di ¢hl or orret hane: et hanol 16{) 0 t

No. | R° ' Data

"H NMR (CD,0D, 400MHz) &: 0.03 (m, 2H), 0.24

(m, 2H), 0.96 (m, 1H), 1.25 (d, 6H), 2.40 (s, 3H),

vﬁo/\CH2 3.09 (s, 3H), 3.38 (d, 2H), 3.94 (s, 3H), 3.98 (m,
¢ 2H), 4.81 (m, 2H), 5.15 (m, 1H), 6.93 (d, 1H),

8.15 (d, 1H), 8.31 (s, 1H). MS ES+ m/z 454

[MH]"

104




The crude product was recrystallised fromethanol to
yield the title product. HNWR (CDCl , 400MvHz) d: 1.30

W@ 20050889616 2. 76 (g, 2H),

4.01 (m 2H),

1H),

7.60 (t,

4.02 (s,

3.30 (s, 6H), 3.70 (q,PQCHIB2004/003747
3H),-14680 (t, 2H), 6.83 (d,

1H), 8.10 (d, H, 9.80 (s, 1H). M5 APCI-

f of

(g,

nmz

A12 [V H|

2.40 (s,

mul a shown bel ow,
o|that de¥€hi bed for| ghepay at 89 s% B {sheH), 3.41 (s, 3H
DI I at i'HNR R4 am 912 an?ﬂ o e of ( )

f
1Q§=pa3raﬁ@0nsd|q 78
100 and 101.
= JCH H NVR (
3H],
2H), 3.96 (m 5H)

The fol

3H) 3.

7 SEEPERTaoF e E o) 1.52

nonochl or o conpound

78 928(9n B2), 391]5? (896_H)947 589(91 19@, 4.68
ggm%;ﬁ‘?ﬁ?r%@wﬁ, Saia gt la, h)
'8 7% G0 S5 MRbhymibeq fyrd

95.48@'

8. 17 (d. I H,
R3| =
400MHz) d:

1 (s, 3H),
7 Hﬁl)zcgb'l

- CH(CH )

, 8.24 (s,
; R=-CH

1.20 (m 6H), 1.30
3H). 3.65 (g. 2H)

8.37 (6
. R=H
1.16 (t,
3.60 (q,
(CH)as (m
1H). MB
CH; R=

‘1HRyth13 (Mé 6BC|4®OIW(I-¥Z 4514 dW%zﬂ 6Hh11.25

@-DGH)%ZS?ZV ((st$3Hg|I:Q|; 10318,8"241 S, 6%% 1H),

y . 3 . S g

384 (s 3P bit(mr o). 4 786t 20), 516 (m
+ = .

e R

MSEéhi)m/z2447§[MH] 2H),-121- 3.21
(q. 3.97 (m_5H),

= hrQ
I o -

107

31 (m 2H),

. M5 APCI -

'(CHz)QCH<C

6.98 (d
mz 426

H,)OCH,

‘I—lN)\ARKDMB(DID 46DMH) 301 (05, (m, 3H),
RrAPY (m, 8H), 2.35 (s, 3H), 2.98 (s, 3H),
3.15 (s, 3H), 3.30 (m, 1H) 3.80 (s, 3H), 4.65 (m,
2H), 5.02 (m, 1H), 6.95 (m, 1H), 8.00 (m, 1H),
8.20 (m, 1H), 9.20 (m, 1H). MS ES+ m/z 442

[MH]"

No.

R1

R®

Data

108

"H NMR (CD,0D, 400MHz) 5: 1.20 (t, 3H),
1.23 (d, BH), 3.07 (s, 3H), 3.66 (q, 2H),

-CH(CH,), |3.96 (s, 3H), 4.00 (t, 2H), 4.80 (t, 2H), 5.10

(m, 1H), 7.64 (t, 1H), 8.21 (s, 1H), 8.32 (d,
1H). MS APCI- m/z 430 [M-H]




RB=-CHCH) ; R=H R=H R=HHNW (CD |,
400MHz) d: .20 (t, 3H), .25 (d, 6H), 3.12 (s, 3H),
w@204/04m16 2H), 3.98 (t, 2H) 4.03 (s, 3H), 4. 79rCT/1B2R¢H)0q03747
5.15 (m H), 6.98 (m 1H), #4188 (t, 1H), 8.33 (t, 2H),
9.81 (m 1 H. MS APCl+ mlz 414 [MH_ 7B 7ARHt - WN
HEC- R3 -CHCH) ; R4 = TFHNMFR(GDI'DDR4GOMH2F)38—1H4 3H)
= M H NMR_(CDCl |, 400MHz)| d: H) 2 (d, 6
3.10 (s, I§‘H), 3162 (m 2H122(006Hm2§91)s aH)z@QMs
1
149y + m_gcu@{gwn}iﬁék&h 2@-18:%%&;& %3—88 %EH&EI 4.79
R = bk F, RR= H R=F
1.26 (©73H). 1|22 (d, 6H (t%%§ 34*)4709%’?? "P} 7:42 (m,
2H), 4. S5H), 4.78 (n1H)2I=lf)685§mmH()mM$F&s+6n/50145[MH]
(t ) (m 2H), 9 30 (s, 1H NS APCl+ niz 449
[ M CH) ; R4 = H:NMRI(CB ®D, ROBMHZ)R: i1|5(tF8H)
= F ; 400MHz) (
6H) , 3.58 ( ?29}@ 3(%1'7) %5;3(%{;) 32“25')31@ ,23H) 3.60
, (m il
g ity iy o9 ol %0
[ M ), 4.80 (t, 2H), 7.01 (t, 1H), 7.42 (t, 1H)
7.67 (m, 1H). MS APCI+ m/z 431 [MH]'
'H NMR (CD,OD, 400MHz) 8: 1.15 (t, 3H),
H3C\O 1.23 (d, 6H), 3.05 (s, 3H), 3.65 (q, 2H),
3.95 (s, 3H), 3.98 (q, 2H), 4.02 (s, 3H),
111 NTX -CH(CH,),
| 4.78 (t, 2H), 5.01 (m, 1H), 6.49 (d, 1H),
= 7.66 (t, 1H), 7.82 (d, 1H). MS APCl+ m/z
444 [MHY'
'H NMR (CD,OD, 400MHz) &: 1.15 (t, 3H),
1.23 (d, 6H), 3.05 (s, 3H), 3.65 (q, 2H),
112 /@ -CH(CH,), |3.96 (s, 3H), 4.00 (t, 2H), 4.79 (1, 2H), 5.11
(m, 1H), 7.09 (t, 1H), 7.40 (t, 2H), 7.71 (d,
2H). MS APCIl+ m/z 413 [MH]'
/ 'H NMR (CD,0D, 400MHz) &: 1.16 (t, 3H),
CH 1.22 (d, 6H), 2.37 (s, 3H), 3.06 (s, 3H),
3
3.45 (q, 2H), 3.98 (t, 3H), 4.00 (t, 2H), 4.79
113 -CH(CH,),
(t, 2H), 5.10 (m, 1H), 6.93 (d, 1H), 7.23 (t,
1H), 7.43 (d, 1H), 7.65 (s, 1H). MS APCI+
m/z 427 [MH]'
'H NMR (CD,0D, 400MHz) &: 1.15 (t, 3H),
1.25 (d, 6H), 3.07 (s, 3H), 3.64 (q, 2H),
114 /@\ -CH(CH,), ( ) ( ) (@ 2H)
E 3.96 (s, 3H), 4.00 (t, 3H), 4.80 (t, 2H), 5.10
(m, 1H), 6.80 (m, 1H), 7.33 (m, 1H), 7.44




R3 =-CHCH) ; R -CH; R=F, R=F, R=H R=HH

NMR (CDCl , 400MHz) d: 1.10 (t, 3H), 1.18 (d, 6H),
w@207/0fw16 3H), 3.61 (q, 2H), 3.92 (t, 2H), 4. O0RCT/EB2004/003747

3H), 4.78 (m 2H), 5.05 (m-qhly,-122- 6.82 (m 1 H),

7.03 (m 1 H, 8.00 (m 1H) MS APCI- mz 447 [MH R3

= qCH CH ; R4 =7-CH CH ;
H NMR (CDCl , 4pOMHz) d: ?’FT%MH%O '\Z'SW %‘S*mm“
370 (m 4 [MH]OO(m 5H), 4.75 (t,
735 ( 7.60 (m 1H) NS APC -

= -CH; LHNI\AR:I(-CDGR 408MHR)=5: B, 1(Rt=3H),

i 61 3. b Ipqd, of. 38548 an) D fa. 2h),
gg géH 2 3.0y 8 s, 5riia 8ot B,

CH:; R=F 7
) a1 5('@0:(n§|1l-3 ega(hh ﬂlfbstfé*(rgﬂsm)
, 3H), 3.58.90qs, 2H)., 3M63AP@|+m449 [MH]"
03—{s—31 476 (¢ 82
. 8.23 (d WM%@@;@@, 4@@MHz swsa 3H),

R3 =
'R =T R 2R GRRE R 2. 184, 2H),
4)C, 9 (53.05%,36_3 Zﬁségm @Hm.@a% 2H),
Z H395 (523803.4 024, 8H904 25 (. 1K)
4 “CH CH .
ML B a6 (. B b 12 (n, 1H). O B34 miz
421 [MH]"

"H NMR (CD,OD, 400MHz) &: 1.15 (t, 3H),

1.70 (m, 2H), 2.13 (m, 2H), 3.19 (s, 6H),
117 /OO -CH, 3.54 (m, 4H), 3.88 (t, 2H), 3.94 (s, 3H),

4.00 (m, 2H), 4.30 (m, 1H), 4.65 (t, 2H).
MS ES+ m/z 393 [MH]'

Preparation 118

Methyl 5-(N-isopropyl-N-methylamino)-1-[2-(2-methoxyethoxy)ethyl]-7-(4-methyl-

pyridin-2-ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate

The monochloro compound of preparation 85 (150mg, 0.36mmol), N-

ethyldiisopropylamine (186pL, 1.07mmol) and N-methyl-isopropylamine (50uL,
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20

25

NVR (CDClI , 400MHz) d: . (t, 3H), .23 (t, 3H, 2.27

(s, 3H 2.29 (s, 3H), 3.24 (s, 3H), 3.62 (q, 2H), 3.74
W@ egosakp16 4. 00 (t, 2H), 4.02 (s, 3H), 4.74 (t,PCHB200/M3747

(d, H, 7.36 (d, H, 7.57 (9q9H), 8.89 (s, 1H. M

APCl + mz 427 [MH R3 = -CHCH) ; R4 =-CH; R=F =

.O.4%@?1)'(T}v'd«ajrgéjﬁséb'l\'/\@mn(&%t%sﬁw%eligrﬁ&?Qg§ tébée (%{!iotiglr_ll) rjﬂxture

3.08 (s

* stirrdd @81£63C &) 18thddrs( AddRidhal R-fRéthyFisobyopylaime (@2pLHD.36mmol)

7.14 (m 2H) 8.29 (t, 1H) 9.01 (m 1 H. M5 APCl+ mz
wasZRidejd\iid tte3eapliepatimed ah 1282C fetaniurther 4 hours. The reaction
cvcl o ro yi

th 5- /-ethyl - .
m'xtprwa%ﬁong tih e atha g tE9?¢%rp'( o T3k Unim@ymixjure of

VTP DT, TR Pl g
aquéé@é%ye@m@%ﬁgm)hh diolloNerhBiHage d(SOﬁﬂ_()PVH]@mgwdﬁ‘&@te combined

i n di met hyl sul phoxi 2nmL) was treated
and\masﬂnelsi-\mﬁl th(ﬁyﬁ%hbet@&@@mg}dwo magdesibe sulphate and
reaction m xture stirred 120 C f.or, 18 hours
CONGRIRAPRAN KRG TDeGIH0G Prodiet Was Riydfedag cpipmn ‘ehranaiogfaphy

on skﬂ%taﬁeq%h?’ﬁig%ltl{ a@mt)roﬁ%gw %?ﬁ{etl"f‘éiﬂl @(‘(Se%foz)?@’d—t%e tgliégproduct as

er was was wat er drie
ayelna@nﬁlslagmgsul phat e and concentrated in vacuo. The
resi due was purified by colum chronat ography on

'H WRI(G@a@E 400MHZ)@: i 2T (B ta)l 2288saBl)tD9Fi(el, @H)h3.05 (s, 3H),

345525 W O8I, 24V L85 Ty 2080 RS 4y O (o 260§ 40ThL41H), 6.90
(m, 35845443, 825 ) 2hs APCR 72 458 K- 95 (=

Preparation 119
Methyl 5-(dimethylamino)-1-(2-ethoxyethy)-7-(6-ethylpyridin-2-ylamino)-1H-

pyrazolo[4,3-d]pyrimidine-3-carboxylate

Ny
N

CH,

N—CH,

H,C

A solution of the monochloro compound of preparation 94 (200mg, 0.50mmol) and
N-ethyldiisopropylamine (172pL, 0.99mmol) in dimethyl sulphoxide (2mL) was
treated with a 5.6M solution of dimethylamine in ethanol (180pL, 1.0mmol) and the
reaction mixture stirred at 120°C for 18 hours. The reaction mixture was
concentrated in vacuo and the residue taken up in ether (100mL) and washed with
water (50mL). The aqueous was extracted with ether (25mL) and the combined
organics washed with water (2x100mL) and brine (50mL), dried over magnesium

sulphate and concentrated in vacuo. The residue was purified by column
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(m 2H), 6.94 (m 1H), 8.13 (d, 1H), 8.32 (s, 1H. M
ES+ mz 462 [ MNa] Preparation 135
WG 20@8l0eg606 7- ( 4- met hyl pyri di n- 2-yl am no) - 1- ( 2- ppCpBRpet/(v3747
yl)-1H pyrazol o[ 4, 3- ] pyri midone- 3-carboxylic acid N=X
VJ/ W. 3 o The ester of preparation 67 (500ng,
chrom phy\&$ sfits gel é@ﬂng WitH Q%ﬁ@réé&ﬁan@nﬁefﬂaﬁol 100:0 to 95:5.
solufion’treated™w th a aqueous solution of sodium
Thehydde protiudt 6vadOecrysididsedbir@nmethpnolMoeyield dloé tite pnmdxlmjr e
was then stirred for 18 hours_ at roomtesnaerature

"H NMRAGRAH.. A0 ) dicls3Q (@abli, 27 BKac2l).i%30és.HHoButd (Sh 2H),

40%@%@* AR R O R AT AT CATIRERS

[ [o LT vacuo to yleld the title
ﬁlplodﬁnc?ppg}éowgmgi{w IJC|](CDCI , 400MHz) d: 0.73 (t, 3H)

.52 (m 2H), 2 51 (s, 3H), 3.51 (t 2H), 4.01 (t, 2H),
2H), 6.98 1 24 1 8.14
Thefpvowrfvg]mpgqunﬁswé mQWraﬁﬂw s m]gbebmrmﬁmdgepared by a

| .h d 3rmd
meth8d Pl ARif <§§ey5f§eg§§$h@e?ﬁég@3‘&t%v%a?&h%?@fopw% HNR'R
amlﬁ’é %H@Wﬁéh&&!ﬁo@%on@ﬁeuﬂ@of ﬁr%faVaanoréOm 3, 7§3808§l2 9317 96, 97, 98,
8, 89, 90, 91, 92, 93 and
99, qmmx@@d[:lm 400MHz) d: 1.00 (t, 3H), 2.34 (s 3H) "5 45
(m 2H), 3.81 (m 2H), 4.84 (m 2H),

/
No. H3C

120 | R°=-CH,CH,; R*=H; R®=H; R° =-CH,

"H NMR (CD,OD, 400MHz) 8: 1.10 (t, 3H), 1.22 (t, 3H), 2.40 (s, 3H),
3.21 (s, 3H), 3.61 (g, 2H), 3.79 (q, 2H), 3.96 (m, 5H), 4.79 (t, 2H), 6.98
(d, 1H), 8.17 (d, 1H), 8.37 (s, 1H). MS APCI+ m/z 414 [MH]'

121 |R°=-CH(CH,),; R*=H; R®=H; R° = -CH,

'H NMR (CDCI,, 400MHz) §: 1.16 (t, 3H), 1.24 (s, 6H), 2.36 (s, 3H),
3.11 (s, 3H), 3.60 (g, 2H), 3.94 (t, 2H), 4.02 (s, 3H), 4.77 (m, 2H), 5.15
(m, 1H), 6.82 (m, 1H), 8.18 (q, 1H), 8.24 (s, 1H). MS APCI+ m/z 426
[MH]*

122 | R°=-CH,CH,, R* = -CH,CH,; R® = H; R = -CH,

"H NMR (CD,0D, 400MHz) &: 1.20 (m, 6H), 1.30 (t, 3H), 2.78 (g, 2H),




137 -(CH OCHCH 6.93 (m 1H), 7.89 (m 1H), 8.16 (m 1
H. M5 ESM z 375 [MH H NVR (DVSO-D , 400MHz) d: .32
W@ 205449616 2. 12 (m H), 2.38 (s, 3H), 3.20 (m Pd/1B2804/B3747
(m 2H), 138 4.76 (d, 2H), 6290 (d, H, 7.60 (s,
.30 (s, H. M5 APCl + mlz 403 [ MH| - 125- HNI\/R(DI\/SOD
40|01M2|21)(sd3H§2¥65 ztﬂﬂ) 3. 784§19(2|H) 3197, (.- 519), @81 iy, 2H)

98:{d92LHQra 79|)(1; 1.lrl b 200 PH), MSQ@D@I(:}%E)'_‘?Z@ bl

- (CH OcH,

T8 R3H)' H3 25 149 -
m 3’3 N“@* ?‘30@2 4?@&‘*2@@&%@&% R ndas oA,
D Sgcibi o PR, S0 7920 s o
7. 04 ((m 1HL7,.68 (t90H),8.33 i), 2H), 281((m, 1H)) . MBAPSIHF 'z 414

389[I\/H-i1, CH H NMR (DVMBO-D , 400MHz) d: .13 (d, 3H),
3H) 320(3 3H), 3.86 (m H), 4.80 (d, 2H),

124 |R°=-CH(CH,),; R'=-CH, R*"=H;R°=F;R°=F;R°=H

"H NMR (CDCI,, 400MHz) 8: 1.20 (t, 3H), 1.22 (d, 6H), 3.10 (s, 3H),
3.62 (m, 2H), 4.00 (m, 5H), 4.78 (m, 2H), 5.10 (m, 1H), 7.10 (m, 2H),
7.80 (m, 1H), 9.10 (s, 1H). MS APCI+ m/z 449 [MH]'

125 | R°=-CH(CH,),; R°'=-CH_,R"=H; R®=F;R°=H;R°=F

"H NMR (CDCl,, 400MHz) &: 1.20 (t, 3H), 1.22 (d, 6H), 3.10 (s, 3H),
3.61 (q, 2H), 4.00 (m, 5H), 4.78 (m, 2H), 5.10 (m, 1H), 6.50 (t, 1H),
7.30 (m, 2H), 9.30 (s, 1H). MS APCI+ m/z 449 [MH]'

126 | R*=-CH(CH,); R*=-CH,; R*=F;R®*=H;R®=H;R" =F

'H NMR (CDCl,, 400MHz) &: 1.10 (t, 3H), 1.20 (d, 6H), 3.12 (s, 3H),
3.58 (q, 2H), 3.95 (t, 2H), 4.02 (s, 3H), 4.78 (m, 2H), 5.10 (m, 1H),

6.70 (m, 1H), 7.05 (m, 1H), 8.30 (m, 1H), 9.20 (m, 1H). MS APCI-
m/z 447 [M-HJ

127 |R°=-CH(CH,), R'=CH, R"=F;R°=F,R°=H;R°=H
"H NMR (CDCI,, 400MHz) 5: 1.10 (t, 3H), 1.18 (d, 6H), 3.07 (s, 3H),
3.61 (g, 2H), 3.92 (t, 2H), 4.01 (s, 3H), 4.78 (m, 2H), 5.05 (m, 1H),




151
ES+

CH 7.10 (d, 1H), 7.80 (s, 1H), 8.27 (d, 1H. M
mz 377 [MH HO No. RL Data H NVMR (DVSO-D ,

wa@Me®p1ed: 1.03 (t, 3H), 2.24 (s, 3H), 3.50 (PCT/EBIP04/003747

3. 86

iH,
( DVS

(q,

(m 2H), 4.88 (m 2H),1286 7.77 (m 1H), 8.03 (m
8.17 (m 1H). MS ES- mlz 375 [MH -126- H NWMR

%@2' gf“’l%l‘j“%)osd@ : ﬂg gg@o( ﬁr]h') ) Z?MS A(F‘ W%@ [REH]

1281
389

0. 82
3.71
324

1.77

RM: -6H,CH. R £ iCHITH,; R'28 HrRmC—IHCl!-Hj) R’C My, R =H
[MH HNMR ( DVSO- D |, ~400MHZ) d: 063 (m 2H),

d‘th\/ﬂ?HICD@lﬁ?*OOMHZMa) 1.20 Ov, Qi) 2-90 (.38, 8165 @HPH),

APy A OO BT, S ht .25 (631D T3, 1H),

7| SRS AR BT 2y 2000

2
129

-RMB.ER;; RT 2 -8B, RM=2H,; R = H; R = H; R = -CH,

'H NMR (CDCl,, 400MHz) &: 1.10 (t, 3H), 2.35 (s, 3H), 3.26 (s, 6H),
3.59 (g, 2H), 3.95 (t, 2H), 4.03 (s, 3H), 4.77 (t, 2H), 6.84 (m, 1H), 7.01
(m, 1H), 8.25 (d, 1H), 9.00 (s, 1H). MS APCI+ m/z 417 [MH]'

130

R'=-CH,CH,; R*=-CH,; R®=F; R® = H; R° = H; R® = -CH,

"H NMR (CDCI,, 400MHz) 5: 1.10 (t, 3H), 1.22 (t, 3H), 2.35 (s, 3H),
3.25 (s, 3H), 3.59 (q, 2H), 3.63 (q, 2H), 3.95 (t, 2H), 4.03 (s, 3H), 4.76
(t, 2H), 6.82 (m, 1H), 7.02 (m, 1H), 8.23 (d, 1H), 8.98 (s, 1H). . MS
APCI+ m/z 431 [MH]'

131

R°=-CH,, R'=-CH; R"=H;R°=-CH; R°=-CH; R°=H

"H NMR (CDCL,, 400MHz) 5: 1.19 (t, 3H), 2.27 (s, 3H), 2.29 (s, 3H),
3.26 (s, 6H), 3.62 (a, 2H), 4.00 (t, 2H), 4.03 (s, 3H), 4.74 (t, 2H), 7.10
(d, 1H), 7.40 (d, 1H), 7.52 (s, 1H), 8.90 (s, 1H). MS APCI+ miz 413
[MH]

132

R°=-CH,CH,; R'=-CH;R"=H; R®=-CH,; R° = -CH,; R° = H

"H NMR (CDCI,, 400MHz) &: 1.17 (t, 3H), 1.23 (t, 3H), 2.27 (s, 3H),
2.29 (s, 3H), 3.24 (s, 3H), 3.62 (g, 2H), 3.74 (q, 2H), 4.00 (t, 2H), 4.02
(s, 3H), 4.74 (t, 2H), 7.11 (d, 1H), 7.36 (d, 1H), 7.57 (s, 1H), 8.89 (s,
1H). MS APCI+ m/z 427 [MH]'

133

R°=-CH(CH,),R"=-CH,R"=F;R°=H;R°=H; R° = H

'H NMR (CDCI,, 400MHz) &: 1.10 (t, 3H), 1.21 (d, 6H), 3.08 (s, 3H),
3.61 (g, 2H), 3.96 (t, 2H), 4.03 (s, 3H), 4.78 (t, 2H), 5.01 (m, 1H), 7.05
(m, TH), 7.14 (m, 2H), 8.29 (t, 1H), 9.01 (m, 1H). MS APCI+ m/z 431
[MH]"




H NVR (DVMSO-D , 400MHz) d: .00 (t, 3H), .58 (m 4H),

1.75 (m 2H), 2.03 (m 2H), 3.41 (m 2H), 3.73 (m
wQ@rhos/obeb (m H), 4.79 (m 2H), 7.44 (m 1H) PCIVB2EB/003747
mz 352 [MH H NVR (CDCl ,.1490MHz) d: 1.00 (t, 3H),

1.18 (m H), 1.38 (m 4H), 1.62 (m H, 1.74 (m 2H),
1.96 (m 2H), 3.40 (t, M 2H), 4.03 (m

1H), 4.73 (m 2H), 7.2 ES- mz 366 [MH]-
MthYYR- @%Bropy%@fﬂd&}/)éihw%?@\l é!hyl N-‘ﬂwethlvl%ﬁnﬁm 711‘01,methvl—
2.49 (m_ H), 3.6 2H) Bﬁ ’

4. 04 idin-p- la¢ni'n© IoM 85d|0vn1|m e-37¢ aTbox(\rlatell—D

CH, H NVR (CD OD, 400|\/Hz) d: . (t, 3H), 2.40 (s, 3H),

2.49 (S, 3H), 3.58 (m 3.97 (@5.01(m 2H) ,
6.92 (m ) 7%&@% ESH ni/z 380 [M H - 127- H
NVR (CD OD, 40 (t, 6 (s, 3H),

2.38 (s, 3H), 3.65 (q, (t, 2H -~ 147 CK 4. 99

(t, 2H). 7.95 (m 1H), s, \1H). M + mz 391
[MH H NMR (CD OD, 400 £ 08 (t, 3H), 2.45

N/
H,C 3

5 A solution of the chloro compound of preparation 102 (40mg, 0.096mmol) and N-
ethyldiisopropylamine (83uL, 0.48mmol) in dimethyl sulphoxide (2mL) was treated
with N-methylethylamine (41puL, 0.48mmol) and the reaction mixture stirred at 120°C
for 18 hours. The reaction mixture was allowed to cool and partitioned between
water (25mL) and ethyl acetate (25mL). The organic layer was washed with water

10 (25mL), dried over magnesium sulphate and concentrated in vacuo. The residue
was purified by column chromatography on silica gel eluting with ethyl acetate to
yield the title product.

'H NMR (CD,0OD, 400MHz) &: 0.02 (m, 2H), 0.23 (m, 2H), 0.95 (m, 1H), 1.24 (t, 3H),
2.37 (s, 3H), 3.21 (s, 3H), 3.35 (d, 2H), 3.76 (m, 2H), 3.95 (s, 3H), 3.98 (t, 2H), 4.79
15 (m, 2H), 6.94 (m, 1H), 8.13 (d, 1H), 8.32 (s, 1H). MS ES+ m/z 462 [I\./'INa]+
Preparation 135

5-Chloro-7-(4-methylpyridin-2-ylamino)-1-(2-propoxyethyl)-1 H-pyrazolo[4,3-

dlpyrimidine-3-carboxylic acid

N=
ey w0
_N
N ' CH
HO N’<

20 The ester of preparation 67 (500mg, 1.24mmol) was dissolved in dioxan (5mL) and

the solution treated with a 1M aqueous solution of sodium hydroxide (6.20mL,
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(s, 3H, 3.52 (q, 2H), 3.85 (t, 2H), 4.92 (t, 2H), 148
7.01 (d, H, 7.82 (t, H, 7.94 (d, H. M5 APCl+ m z
wW@Z00spMdie H NVR (CD OD, 400MHz) d: 0.95 (t, 3H)CT/EB2804/003747
(s, 3H), 3 45 (q, 2H), 3.824bh, 2H), 4.04 (t, 2H), 152
7.22 (t, H, 7.51 (m 2H), 9.35 (s, H. M5 APCl- mz

6.2l NP o BRI PGSR uansired gy 1§ Py b a0 eypgyatere
Therreatibrmixtutclwas heated withel Micit et somgau(1dndlf) and a yellow

preparation 58 (2.4g, 7.52mmol) was di ssolved in
prte@tatatﬁgrcnmeﬂ urrenmpaaeL yag stirred dors b minwies bedoredairg filtered and

but yl al unm ni u drjde (37.6 37. 6rmol )
the 3¢t o e 1 Gop Lol dte tlgad%égw %@@g over 10
'H NIR{EEC MM SF74 B Aol 82 B 50,210, 531 € 21
4.01n'ﬁX12H; &.06$m¢ 2Rlh,e6198 gm 1843, 7 QUSRS WMh(rﬁmTﬂ’ﬁl WS APCI+ m/z
loride solution (25n) and allowed to return to room
391{Mifjer ature. The reaction mixture was diluted with
di chl or onet hane (200n.) and water (100n) and the
solution filtered through Arbocel (r), washing through
I hagie :
The‘&l&#ﬁ?%nﬁﬁ@% overdrgrgg%em i gtlﬂoﬁat e%ﬁgﬁﬂ&?&gé’@ﬁ)ed for
pre;mamtl 88tehg the\épbﬂ@prléﬁb&as‘térl&%r@pél%lﬁ@hs \&Bs6UT0f7EF?2, 80,

‘ col utm chromat ogr aphy-128- on silica gel el uti ng
52, 8

134,876 1880 BBN8Y Rh&2n8BRNb1039: 1 to yield the title
product, 1.67g.

N=—

No. |R° Data

"H NMR (DMSO-D,, 400MHz) &: 1.00 (t, 3H), 2.34

(s, 3H), 3.45 (m, 2H), 3.81 (m, 2H), 4.84 (m, 2H),

6.93 (m, 1H), 7.89 (m, 1H), 8.16 (m, 1H). MS ES-

m/z 375 [M-H]

'H NMR (DMSO-D,, 400MHz) &: 1.32 (m, 4H), 2.12

138 O\ (m, 1H), 2.38 (s, 3H), 3.20 (m, 2H), 3.78 (m, 2H),
CH 4.76 (d, 2H), 6.90 (d, 1H), 7.60 (s, 1H), 8.30 (s, 1H).

MS APCI+ m/z 403 [MH]"

137 | ~(CH,),OCH,CH,




HNMR (CDCl
3.80 (m 2H),
wWQ2spMdle Preparati on 154

4.90

400MHz) d:

1.08 (t,
(m 2H),

3.42 (m 2H),
2H). M5 APCl + niz
PCT/IB2004/003747

3H),
5.10 (s,

3-(fel/f-Butyl di met hyl sil yl oxgset hyl )-5J-di chl oro- 1-( 2-
et hoxyet hyl ) - 1H pyrazol or4. 3- c/|pvrim di ne CH 3 CH

The

for
dic
car
dri

13§rtt|

al cohol of pref

di ssol yved i n dichl oronet

treat@d wCx h i m dazding 333979, (. 19&011[85) rﬁ,rrd-l);IZe:%B(s 3H),
i met hyl sifl

| chl oride
yre \/\E1§Y¥®T§rfms(m,rﬂéh 38

ut yl

m
18 hours|. The 1
nl or onet Mane (2(
ponat e sol ution

bd over sodi um sul phate and con

aHNM D ImWa

e “sol quO?1142

RATRTOGED; S0

98mml ). The
g?moﬁﬁﬁ B 1o 4.78

i P ShlbnifE R G, JEadbih, .

MOAHG |+ rhhes®s g\gn *c phase was

rated i n vacuo.

The
chr
14P¢
pro
0.7

bmat 0
ht
juct ,
8 (s,

crude product wad WRI(DMSOWG,W@DMHE)S 2.21 (s, 3H), 3.25

gel eluting with

raphy on silica
(%?&Qcﬁ'éze et :ﬁf@lnaH)Q'QBZ (e 2) eﬂéPGt(l‘m 2HY, BH7 (M, 1H),

é'H??gb. ggwﬁt%%?"'é%zgw 1%&{) Rﬂggﬁ n@/tz,%'g)1 [M-H]

~2H)
[ MH
L/ -
1560y
cli
Pyr
tet

ooz im 2R AR (o8 o-B 408MHZ) . 6.99%, 6H), 2.38

-129- Preparatio
r 3-(terf-Butyl di
(OB, EBICHIGHL)( 2
pyri m din-7-v Py
m di n-4-yl am ne¢

r ahydrof uran ( SdH(B 3§%M'H .

'(@UH/)' 3194{x11), B.84 (m, 2H), 4. 89 (m, 2H),
- et hoxyet hyl ) - 1H pyrazol of'4.
7iGfh @nntH), 1.0 tmnéHNE.23 (m, 1H) MS ES-
5mmol ) was dissolved in
solution treated with

sod

151

um nexamet nyidi
CH,

H,C

o

O

~

CH,

T NMR{BMS0 B I200RmIgTS: i AT, 3H), 2.43
(s, 3H), 3.20 (s, 3H), 3.86 (m, 1H), 4.80 (d, 2H)
7.10 (d, 1H), 7.80 (s, 1H), 8.27 (d, 1H). MS ES+
m/z 377 [MH]'

No.

Data

136

"H NMR (DMSO-D,, 400MHz) &: 1.03 (t, 3H), 2.24
(s, 3H), 3.50 (m, 2H), 3.86 (m, 2H), 4.88 (m, 2H),
7.77 (m, 1H), 8.03 (m, 1H), 8.17 (m, 1H). MS
ES- m/z 375 [M-H]




stirred at

roomtenperature for 20 m nutes.

The

solution was then treated with a solution of the
waelc@hlogrsos conpound of preparation 154 (1.56g, BCBEBHe/(03747
in tetrahydrofuran (101L) angglhe reaction m xture

stirred for 90 m nutes at

roomt enperat ure. The

reagt T on_ T Xture was chtorid
sol it i 0OnL) and yﬁ%?@kﬂ%ﬁ? épw%}'én&t‘] a(‘ttr;ﬁ-l)’ 1.22
(204 The or gani ¢ SR, AT (mIsLiRS 85 Eh, 2H),
149gn phate apd’ cofement i’t ed7i n v c’uo.?’%he fin, 2H)
crugle product| was puy4RR€eh,B3H); Flontm chid R Te@® gnaphY, 20 (m
siliica gel elgwing Wth dichl oronethane: met hanol 97:3
to yield the title pr &HbctMséiﬁhm/ZW(Fﬂm
400z ) —c—0-00—(s—6H H I
3.54 (m 4H), 4.63 ( HEMR QN@@ AQWWZ%%"s@e?J 14H),
8.5L(2 H, 8.77 (s] T
140! | ow compounds, Opzyﬁéﬁgheral forﬁ‘uzl[M&rH li]ﬂ 3.39 (m,
bel o, were prepared 2M),8.7e rhOQH$I4’[VVE(fn ©261)t NBO (M, 1H) .
descri bed for preparjati on 155 usi n& t he approprl ate
HNR| R2 anmi ne. - 130- HXMS EBsm/H3z4[ IFII] CH No. RL Data H
_'NI\VP\ £ C% 3 4OONHL\
120 (L, 3, 365 (qH EW(@N@P% 4%?{'!42)158@9?5% 3H), 1.77
142 (m, 2H), 2.14 (m, 2H), 2.35 (m, 2H), 3.40 (m, 2H),
3.75 (m, 2H), 4.59 (m, 1H), 4.81 (m 2H), 6.72 (m
1H) . MS ES- m/z 338 [M-H]
'H NMR (DMSO-D,, 400MHz) &: 1.00 (t, 3H), 1.58
143 /O (m, 4H), 1.75 (m, 2H), 2.03 (m, 2H), 3.41 (m, 2H),
3.73 (m, 2H), 4.62 (m, 1H), 4.79 (m, 2H), 7.44 (m
1H) . MS ES- m/z 352 [M-HJ
'H NMR (CDCI,, 400MHz) &: 1.00 (t, 3H), 1.18 (m,
1H), 1.38 (m, 4H), 1.62 (m, 1H), 1.74 (m, 2H),
144 /O 1.96 (m, 2H), 3.40 (t, 2H), 3.72 (m, 2H), 4.03 (m
1H), 4.73 (m, 2H), 7.26 (d, 1H). MS ES- m/z 366
[M-H]
'H NMR (DMSO-D,, 400MHz) &: 1.20 (t, 3H), 1.96
s H—Q (m, 1H), 2.49 (m, 1H), 3.61 (q, 2H), 3.86 (M, 2H),
3.94 (t, 2H), 4.04 (m, 2H), 4.75 (t, 2H), 4.85 (m,
1H), 7.70 (m, 1H)
CH, 'H NMR (CD,0OD, 400MHz) &: 1.11 (t, 3H), 2.40
146 | N7 (s, 3H), 2.49 (s, 3H), 3.58 (m, 2H), 3.97 (m, 2H),
I P 5.01 (m, 2H), 6.92 (m, 1H), 7.94 (m, 1H). . MS
CH
3 ES- m/z 389 [M-HJ
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(m 2H), 5.06 (m 2H), 8.30 (m 2H), 9.77 (m H),

10.17 (m 1H) H NWMR (CDCI , 400MHz) d: 0.20 (s, 6H),
w@:2®5/04%16 OH) , 1.25 (g, 3H), 3.65 (m 2H), 3. 9BCT/1B2004/003747

2H), 4.02 (s, 157 3H), 4.781¢t, 2H), 5.05 (s, 2H),

8.05 (d, 1H), 8.50 (d, 1H), 0.30 (s, 1H. Ms APCI+ nl z

g?‘?‘7l 2’2" %gl-ﬂf 13((WH m#ﬁﬂf@b EOO@@HM@ ('(f')BH ), 2.26
2H) |. 58 Zad)la)HA} ;638(5 ezrz)fi)s, 63+ c§392m)93 933;2(; 2H),

18708 |d 8.41 (d )
478 LA o VR ((ab88 (1, ?zHJ)OWI%)(nm 1Hb) BOOQ(S 16H) MS

.95 (s, ' B. 38 3.65 (q,

21| $°bs (1. 100 n MEH AT 5710 (5" an
Pr cpar ai B 157 used THYVEMGRQP: A0NEFLR! 08t RS
HNR R2 gig ne. Preparqét BA, 31§§ &824) 3,85 r(Tt] 2H), 4,92 {t, 2H),

128 i mdin-4-yl am ne

p
137{7- 1880) |as the HI\F7 B2 (dm h‘l)g 7 8241 1H).ep8d4tlj 0H).160S
r5-

- (2- et hoxy [)-7- rimdin-4-ylam no)-1H
- pyrazol or4. 3-c/ | pyr |/M’§i/ 3%2ty[M§Hol

'H NMR (CD,OD, 400MHz) 8: 0.95 (t, 3H), 2.27

F
- /E:[ (s, 3H), 3.45 (g, 2H), 3.82 (t, 2H), 4.04 (t, 2H),
cH 7.22 (t, 1H), 7.51 (m, 2H), 9.35 (s, 1H). MS

3
APCI- m/z 392 [MNa]'

Preparation 153

[5,7-Dichloro-1-(2-ethoxyethyl)-1H-pyrazolo[4,3-dlpyrimidin-3-ylimethanol

P
O/\ Cl
N/N
HO N’<

The dichloro compound of preparation 58 (2.4g, 7.52mmol) was dissolved in

tetrahydrofuran (60mL) and the solution cooled to -78°C. Diisobutylaluminium
hydride (37.6mL, 37.6mmol) in tetrahydrofuran (20mL) was added dropwise over 10
minutes and the reaction mixture stirred at -78°C for 10 minutes and then at -10°C
for 1 hour. The reaction mixture was cooled to -78°C, quenched with ammonium
chloride solution (25mL) and allowed to return to room temperature. The reaction
mixture was diluted with dichloromethane (200mL) and water (100mL) and the
solution filtered through Arbocel®, washing through with dichloromethane
(3x100mL.). The organic phase was separated, dried over magnesium sulphate and

concentrated in vacuo. The crude product was purified by column chromatography
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| The protected al cohol of preparation 155 (815ng,
. 76mmol ) was dissolved in tetrahydrofuran (40n) and

W b@spalend i on treated with a sol ution of PCT/IB2004/003747
tetrabutyl ammoni um fl uori de-128- t et r ahydr of ur an
(8.63nL, 8.63mmmwl). The reaction mxture was stirred

on dilida §8 emjt"m\{]ﬁ/ﬁh dichloromédthane hadtHagol0T1 t@gielde title product,
treated addi ti onal tetrabutylamoni um fluoride

1.6&pbl ution (4.32m ) and stirred for another hour. The

HNREGHE AP a" TRl Hn i S e ChoB e pH)ThEO (T 200,

5. 1(?E5T"@|_Qede§ﬂp Igﬁqlﬁgqémﬂ ed over nagnesi um sul phat e

ncentra I'n va The crude product was

purified by colum chromatography on silica gel
el uting with dichloronethane: nethanol 99:1 to 95:5 to
y| eld the title pr oductPreDazﬂmn HVR (CDCl 400|\/Hz)

. . 6

(s, 1H) I\/ISAPCI+ mz 35 efollovvlng
conmpounds, of the genera&mﬁg shown bel ow, were
prepared by a nmethod sial ar t hat described for
preparation 160 usi G he @@t}()rl at eqpr ot ect ed

al cohol of preparations 56, 157, 158 /4nd 159. H C No.
Rl Data-132- H NWR (CDCl , 4 L 1.22 (t, 3H),
3.66 (m 161 2H) 3.98 (m 2H) )\ 4. O?m 2H), 5.08 (s,
2H), 8.34 (m 2H) 9.80 (m H) 22 (m ) ChL H NWR
(DMBO- D, 400MHz) d:H,C_ 100 3H), N3_ (g, 2H), 3.83
(t, 2H), 3.90 (s, 3H, 45,65 (t 2H), 4.G18

Hsc% CH,
HC

The alcohol of preparation 163 (1.32g, 4.53mmol) was dissolved in dichloromethane
(25mL) and the solution treated with imidazole (339mg, 4.98mmol) and then teri-
butyldimethylsilyl chloride (750mg, 4.98mmol). The reaction mixture was then stirred
at room temperature for 18 hours. The reaction mixture was diluted with
dichloromethane (200mL) and washed with 10% potassium carbonate solution
(100mL). The organic phase was dried over sodium sulphate and concentrated in
vacuo. The crude product was purified by column chromatography on silica gel
eluting with dichloromethane:methanol 99:1 to yield the title product, 1.569.

'HNMR (CDCI,, 400MHz) &: 0.00 (s, 6H), 0.78 (s, 9H), 0.93 (t, 3H), 3.29 (m, 2H),
3.71 (t, 2H), 4.72 (m, 2H), 4.94 (s, 2H). MS APCI+ m/z 405 [MH]"
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162 (t, 2H), 5.48 (t, H), 7.80 (d, H), 8.58 (d, H),

10.42 (s, 1 H). MS APCl- mz 378 [MH H NWVR (DVBO D,
waoeMeldele: . (t, 3H), 2.55 (s, 3H), 3.56 (q, PEH/1B2004/003747

3.85, 4.69 (d, 2H), 4.79 (t-129H), 163 5.33 (t, H),

7.99 (d, H), 8.60 (d, H. MS ES+ mlz 364 [MH CH, H

NVR (DVSO-D , 400MHz) Rrepdfhtion 1587, 2.38 (s, 6H),

3.43 (g, 2H) 3.75 (m 2H), 4.55 (m 2H), 164 N 4.70
N-3-(teButyldimethytsilyloxymethyd)-3-shlary-1-(Poethoxyethybyl H-gyrazolo[4,3-

M5 APCl + mlz 378 . Preparatio 146 .

5- Chl oro-1-(2-¢e 7 IS WABINE ani no) - 1/ -/ -

pyrazol o[ 4, 3-c/ 1pyri m di ne- 3- carbal d mL&e The al cohol
of preparation 1 25,1/\(%;1 72mol ST ﬁsol ved in
di chl or onet hane ) d the soljgtHgn cgoled to 0 C

in an ice bath. 1 1,1- N
Tri acet oxy- 1, 1- di hydro- 1, 3¢®e
(Dess- Martin periodinane, 466ny, 1.08mmvl) was added
and the reaction mxture syitred_ay roomtenperature
for 2 hours. The Hgact) m xt uN s treated with a
saturated sol ution o?Sisodi um t hi osulcﬂhat e in water
(7.8m ) and tH@(ﬁ\}gt h'cgat urated sodi um
hydr ogencar bongt; §~"183- solution (7.8m ) and ether
(7.8nm). The m xtur &Hyas stirred at roomtenperature
for

Pyrimidin-4-ylamine (1.10g, 11.55mmol) was dissolved in tetrahydrofuran (30mL)

oxol -3 ( H)-one

and the solution treated with sodium hexamethyldisilazide (2.12g, 11.55mmol) and
stirred at room temperature for 20 minutes. The solution was then treated with a
solution of the dichloro compound of preparation 154 (1.56g, 3.85mmol) in
tetrahydrofuran (10mL) and the reaction mixture stirred for 90 minutes at room
temperature. The reaction mixture was quenched with ammonium chloride solution
(100mL) and extracted with dichloromethane (200mL). The organic phase was
separated, dried over magnesium sulphate and concentrated in vacuo. The crude
product was purified by column chromatography on silica gel eluting with
dichloromethane:methanol 97:3 to yield the title product, 830mg.

'HNMR (CDClI,, 400MHz) &: 0.00 (s, 6H), 0.77 (s, 9H), 1.08 (t, 3H), 3.54 (m, 4H),
4.63 (m, 2H), 4.90 (s, 2H), 8.33 (d, 1H), 8.51 (d, 1H), 8.77 (s, 1H)

MS APCI+ m/z 464 [MH]"

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 155 using the appropriate HNR'R?

amine.



15 m nutes, the organic phase separated and the
aqueous extracted w th dichl oronethane (x3). The
W@er@aniwss wer e conbi ned, dried over sodi um sul pOEIBR0GH3747
concentrated in vacuo. The grgde product was purified
by col umm chr omat ogr aphy on silica gel eluting with
di chl or onet hane: net hanol to yield the title
product, 200my. HNMR @@o, OM+z) Hi:pl. 22 (t, 3H),
3.69 (m 2H), 406(m2H) 4. (mZI—‘)R 7.22 (m
1H), 8.32 (m 1H), 8.40 (m 9. 47 (m 1H), 10.35
(m 1H) The foll om ng conpou QS f \tfqle gener al
formul a shown bel ow, vvere pre d by/a nethod simlar
to that described fgf tion NBS\usi ng the
appropriate al cohol L@éar ations 16Q] 162, 163,

164. No. RL DataH@ 400MHz) d @ 1.23 (t,
3H), 3.72 (q, 2H) 34, 06 (t, 2H), 4.93 (m

2H). 8.40 (d. H), H.tcs (IIEI 8.95 (s, 1H), 10.37
(s, 1H H NMR (CDOl 40%) : 1.25 (t, 3H), 3.70

NG, [3&), 167 N 4.00pgm 2H), 4 05 (s, 3H), 4.90 (T,
8.05 (d, H), 8.55 (d, H), 10.48 (m 2H). MS APCl -

212‘7376 [ MRV g| Zlgmawo(@nglggommﬁ)@ 00L9@, 6H), BBB (s,
2 ﬁ@iﬁ 2 hiiers] s 3 Cab b ob 87 (. 2hiy4.50
T30(’ 3N 2. 60 (St 5o lin 2. 50 e, BB 7Y i Wb,

4.9Q) (m 2H), 6.801§4Y (m, 1H)

o-CHs "H NMR (CDCI,, 400MHz) &: 0.20 (s, 6H), 0.95 (s,
. N)%N 9H), 1.25 (q, 3H), 3.65 (m, 2H), 3.95 (t, 2H), 4.02 (s,
)[\) 3H), 4.78 (t, 2H), 5.05 (s, 2H), 8.05 (d, 1H), 8.50 (d,
= 1H), 10.30 (s, 1H). MS APCIl+ m/z 494 [MH]'
CH, | HNMR(CDCI, 400MHz)3: 0.00 (s, 6H), 0.7 (s,
s | N /QN 9H), 1.13 (t, 3H), 2.48 (s, 3H), 3.53 (q, 2H), 3.80 (t,
M 2H), 4.62 (t, 2H), 4.89 (s, 2H), 8.03 (d, 1H), 8.41 (d,
1H), 10.12 (s, 1H). MS ES+ m/z 478 [MH]"
CH, "H NMR (CDCI,, 400MHz) &: 0.10 (s, 6H), 0.95 (s,

o | N 9H), 1.38 (t, 3H), 2.42 (s, 6H), 3.65 (g, 2H), 3.95 (t,

M 2H), 4.79 (t, 2h), 5.10 (s, 2H), 6.78 (s, 1H), 10.18 (s,
CHs | 1H). MS APCI+ miz 492 [MHT'

e Preparation 157 used the amine of preparation 6 as the HNR'R? amine.
e Preparation 158 used 2-methylpyrimidin-4-ylamine (J. Het. Chem, 1987, 24,
1377-1380) as the HNR'R? amine.



1H), 10.30 (s, 1H), 10.35 (s, 1 H. M5 APCl- mz 374
[MH Preparation 170 5-Chl oro-1-(2- Q hoxyethv
WO 260§0¥96i6vi di n- 4-yl am no) - 1H pyrazol of 4, 3-t f | pReT/mB22dia®3747
-3- carboxylic acid The al dehyde of preparation 166
(220nmg, 0.63mml) was dissolved in fert-butanol (40nl)
and the solution treat soI ution of
2-met hyl but - 2-ene in tqﬁl’e F 'Oﬂ%M n (44nm.). The
[5-E0l0tbi10(R- Bk x§ETHVET (rinhid PRy b &Imiab &t B syrandlof A 8 pyrimidin-3-
treated dropwise wth a solution of sodiumchlorite
(683ny, 7.59mmol) and sodllmeitdEn®ydr ogen ort hophosphat e
(699, 5.82mmol) in vvater (8nL) over 5 minutes. The
reaction mxture was.stigred at roonN erature for
30 minutes. WateLC 40n(D dic % ne (40m)
were added to thé reacti on m xt u a\d e phases
separated. The aqueous | extracted with
heN fgueous was then

di chl or onet hane (2x40n.)
acidified to pH 3 and ext ed ce nore with
di chl or onet hane (2x The %in cs were conbi ned,

dri ed over magnesi um sul phate and €bncentrated in
vacuo. The crude product was purified by colum
The proteaedag)ecipdiyof priegaration 1§61 (8@bmgi Ay Grmbl)fwasdissolved in

tetrefy R e DN LB ST B 4TS AY s8luion & yi el ¢

tetra}sﬂﬁ/l%rb&rlo‘?\étﬂg gﬁij%%e il? f'&@mﬁ{é%@fg%%%o H')I' the #Qaction

mixtBrehRasg S’urréd Ifbr, 9@ nfiBute’at Todih, tehpdratlre add Mas ﬂvf@n/‘tfé@itéd with
nz 364 -135- The fol I owi ng conpounds, of

addlg@m@rtalrabuiv maoshNAupEteapluiien ¢ sRaftdreed 3jyre;d f@etanother
nour e Bartel b as g HE vt MBI BD P ansahe apdle extracted

with %%yl acetate (3x50mL). The combined organics were dried over magnesium

sulphate and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with dichloromethane:methanol 99:1 to 95:5 to
yield the title product, 1.25g.

'HNMR (CDClI,, 400MHz) §: 1.26 (t, 3H), 3.70 (m, 2H), 3.97 (m, 2H), 4.76 (m, 2H),
5.10 (s, 2H), 8.51 (d, 1H), 8.72 (d, 1H), 8.99 (s, 1H). MS APCIl+ m/z 350 [MH]

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for preparation 160 using the appropriate protected
alcohol of preparations 156, 157, 158 and 159.

~o" )

H3C . /N N N

N\l//k

N Cl

R\

OH

No. |R' Data
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No. NR R Data 171 H NMR (CD OD, 400MHz) d: .20 (m
3H), 3.65 (m 2H), 3.99 (m 2H), 4.96 (m 2H), 8.36

W@ 2058h9618. 42 (m 1H), 9.60 (m 1H). M5 APCl + PO IERGEH/003747
[MH 172 ,CK H NWR (DVSO D 413400MHz) d: 1.10 (m 3H),
3.58 (q, 2H), 3.90 (m 3H), 3.95 (s, 3H), 4.90 (t,

G | g NS [ iy TR GRES B D Sobeas T 3R m,
2@184'3;{{ 2. 46 (7 Sgg— &EH)J’S'?%@” gmg,o 2(!85)(@&?9 %’85@)2@’28'34
376 M’H]'%ﬂh CK_ Hi (RviRH)DRESO- (,, 1 H) 0 22) (nal; 1H) 01 (t

3HV L 3 35 (s 3 3 46 (g 3.80
t

TR A ]

2_40 (5 3H) H-——3 —2H)—
(t, 2H), 4Py, |\H NNRABVISS-Dp 400Mhiz) 5:N1 €6, 3h)73.58

e s e
y

ja | o[ N 3- Goyy iomydi - m t T,
carbaMoi d of )(%rzgq é?%%i_(g’nﬂ?% ' @n@*) ?'.%én{bn‘ilw)’ 10.42
was $#sp ed in 14s, 1H). MS APCI- m/z 378 [M-HJ

CH, "H NMR (DMSO-D,, 400MHz) &: 1.11 (t, 3H), 2.55
s, 3H), 3.56 (q, 2H), 3.85, 4.69 (d, 2H), 4.79 (t, 2H),
o | Ny (630,356 @20 (d, 2H), 4.79 (1, 2H)
/U 5.33 (t, 1H), 7.99 (d, 1H), 8.60 (d, 1H). MS ES+ m/z
364 [MH]'
/Cﬂ-ls 'H NMR (DMSO-D,, 400MHz) 5: 1.10 (m, 3H), 2.38
ea | NN (s, 6H), 3.43 (g, 2H), 3.75 (m, 2H), 4.55 (m, 2H),

M 4.70 (t, 2H), 5.35 (t, 1H), 6.98 (s, 1H), 10.44 (s, 1H).
3 | MS APCl+ miz 378 [MH]'

Preparation 165 :
5-Chloro-1-(2-ethoxyethyl)-7-(pyrazin-2-ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-

carbaldehyde

_N
S
H,C o/\ ¥ /( //7
N

N’N

N

The alcohol of preparation 161 (251mg, 0.72mmol) was dissolved in
dichloromethane (12mL) and the solution cooled to 0°C in an ice bath. 1,1,1-
Triacetoxy-1,1-dihydro-1,2-benziodoxol-3 (1H)-one (Dess-Martin periodinane,
456mg, 1.08mmol) was added and the reaction mixture stirred at room temperature
for 2 hours. The reaction mixture was treated with a saturated solution of sodium

thiosulphate in water (7.8mL) and then with saturated sodium hydrogencarbonate
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met hyl - 2- pyrrol i di none (5nL) and the solution treated
with N-ethyldiisopropylamne (313nlL, 1.8mmvpl) and
wOoRNsHemibonyl di i m dazol e (364ngy, 2.25mmol ) anPCHIB200403747
for 30 minutes at roomtenpdBature. The sol ution was
treated with sodi um et hoxi de (408ng, .Omvol) and the
solution 7 i8oml )rand ether $1.BmLYdT hemirturel maBestin@a atirootnelenaderature for
roomtenperature. The reaction m xture was quenched
15 mintitesc ithe Pegadis phass sepdRtedang thmaqeerisexiragted wiih
acuo., The r.esidue was partiti oged

. bet.ween .
dichlfFEMEsaE oFInES SHaNG Whte GamBInedsEHEY ouppsedium sulphate and
conSB LS 12V28%, TYREaLEDIoBASE YIS ERHIT AL raoh
on silicalgetichyitingaeith dichidréMetharsnchethared 9901 tagishl the titiegdrdduct,

the title product. HNWVR (DVBO D, 400MHz) d: 0.96 (t,
200m) , .32 (t, 3H), 2.40 (s, 3H), 3.44 (g, 2H), 3.86 (t,

NGR (GBe8 b b1 B A E e e B 2 £42 R ),
7 R B S MO SIUE 1025 1,0,

0)-1 Hpyrazol or4, 3- c/]pyrimdine-3-carboxylate The

car boxylic acid of gr eparation 137 (282ng, 0.75mol)
The fllowing sertheynids, of thegangralXoppuledghovmbelew, veseiprgpared by a

and th ol,utipn treated with Nethyl diisopropyl am ne
metifa siplar 35 YifnsiRetiel éhreharBhy o vine T paBCrBgH Slcohol o
prephrattiAE 90,282, 9bB! 164 at room tenperature for 30

m nutes. The $olution was treated with 2-

(di met hyl am no) et hangl~(309«_, g{0nmmol ) and

4- (N, N- di met hyl anith®) pyr ©di ne) (12nmg,—R% nmol ) and t he

reaction m xture heated to O  for /hours. The reaction

m xture was concentrated irngva nd the residue

purified by colum chromat ogyapfly omsilica gel

el uting with dichl oromsghan ; ﬂw:o' 88 amoni a

¥ Cl
No. |R' Data
NN "H NMR (CDCI,, 400MHz) &: 1.23 (t, 3H), 3.72 (q, 2H),
166 /U 4.06 (t, 2H), 4.93 (m, 2H), 8.40 (d, 1H), 8.75 (d, 1H),
8.95 (s, 1H), 10.37 (s, 1H)
_CH,
O 'H NMR (CDCI,, 400MHz) &: 1.25 (t, 3H), 3.70 (g, 2H),
167 N/KN 4.00 (m, 2H), 4.05 (s, 3H), 4.90 (t, 2H), 8.05 (d, 1H),
‘)l\) 8.55 (d, 1H), 10.48 (m, 2H). MS APCI- m/z 376 [M-HJ
CH, "H NMR (DMSO-D,, 400MHz) 5: 0.98 (t, 3H), 2.47 (s,
s | N *N 3H), 3.43 (q, 2H), 3.85 (t, 2H), 4.93 (t, 2H), 7.86 (d,
/U 1H), 8.48 (d, 1H), 10.08 (s, 1H). MS ES- miz 360 [M- \

HI
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00:0:0 to 90:10:1 to yield the title product, 70ng. H
NVR (CD OD, 400MHz) d: 1.08 (t, 3H), 2.40 (s, 6H),
wQ2005/04%16 3H), 2.84 (t, 2H), 3.60 (m 2H), 3. 9BCT/1B2004/003747
2H), 4.57 (t, 2H), 5.01 (m-134), 6.98 (d, 1H), 8.12
(m H. M5 APC + nlz 448 [I\/H] 138- P reparation 177
5-Chloro (Z-eth
0)-1lH pyCzila.rioI o[ 4,|3 Gﬁyﬁ d| ﬁe- -car%oxam g
lic acnai—l)oBZﬂep:aﬂ)aww (t12H) (89618, 2H), 6.80 (m,
added to a sol ution of
ani nc)1-|"D 10, 3@ (3, i H).at®BB{(s411). MS APCI- m/z 374
b] pyfi di YCH @hfn - L- net hyl met hananmi ni um
hexaf | uor ophosphad atl oxi de (HATU, 380rrg, 1. Omol)
and N-ethyrditsopropylamine ( ngC, 5. 6nmot ) 1n
N, N- di net hyl f or mam de (15nm) The m xture was then
treated with a saturat @epgtationotyof amonia in
telztrahygro;]uran (|600rTL) and4t he reaction mxture

yomidine-3-

m xt ure was concentr at ed n vacuo and the residue

partitioned between et h%@-—M—(5OTL) and wat er

(50m.). The aqueous was extracted WI h et hyl acetate
(2x50m) and di chl orene e (5 rganl CS were
conbi ned, dri edHaGer r@l/géelﬁl um s te

concentrated i n vacuo. e ur i f| ed by

col utm chr omat ogr aphy onNs” el eluting with

di chl or onet hane: net hanol Y\0O: [) to[\BS 5to yield the
title product. H NWR ) d. .17 (t, 3H),
2.47 (s, 3H), 3.68 : 4N) tC’I 2H) ,

eS| d

O

The aldehyde of preparation 166 (220mg, 0.63mmol) was dissolved in tert-butanol
(40mL) and the solution treated with a 2M solution of 2-methylbut-2-ene in
tetrahydrofuran (44mL). The solution was stirred at room temperature and then
treated dropwise with a solution of sodium chlorite (683mg, 7.59mmol) and sodium
dihydrogen orthophosphate (699mg, 5.82mmol) in water (8mL) over 5 minutes. The
reaction mixture was stirred at room temperature for 30 minutes. Water (40mL) and
dichloromethane (40mL) were added to the reaction mixture and the phases
separated. The aqueous layer was extracted with dichloromethane (2x40mL) and
the aqueous was then acidified to pH 3 and extracted once more with |
dichloromethane (2x40mL). The organics were combined, dried over magnesium
sulphate and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel eluting with first dichloromethane:methanol 97:3 and
then dichloromethane:methanol:acetic acid 85:15:1 to yield the title product, 194mg.
'HNMR (CD,OD, 400MHz) &: 1.20 (t, 3H), 3.68 (m, 2H), 4.01 (t, 2H), 4.92 (t, 2H),
8.42 (m, 1H), 8.68 (m, 1H), 8.87 (m, 1H).. MS APCI+ m/z 364 [MH]’



4.92 (m 2H), 6.94 (m 1H), 8.08 (m 1H), 8.22 (m
1H). M5 APCl+ mz 376 [ MH -139- Preparation 178
WG 2080606 1- ( 2- et hoxyet hyl ) - 7- (4-f | uor o- 3- net hpCpIB2gd/@3747
~ mno)-1 /-pyrazolor4.3- (/1RYgi m di ne-3-carboxam de N
The title conpound was prepared by a nethod simlar to

t 0
T Rt B L8 o (B (R SRBMEH A b by o
methbd siﬁhl)ar tG tR&t d&anbﬁi foSprépatation2t)0 BS|8@ thmapibhbpneﬂe %&lehyde
(m 2H), 7.23 H, 7.50 (m 2H), 7.64 (s, H),
of p(@para{)onsg’lﬁﬁ 1% 1ﬁ8N$6&PG + mz 393 [VH Preparat | on
179
5- Chl or 0- 1- ( 2- et hgy /7\514 Re(hyl ridin-2-ylamn
0) - 1H pyrazol o[ 4, 3 c/ipyrimdine-3Ncarbonitrile NI
The ami de of preparation 177/N 40 0. 37nmmol ) was
ﬂcetic anhydri de
0. 75mmol ) in

(53m., 0.37nmmol) and pyridin
t et rahydrofuran (5m )H%pd ion mxture
stirred at roomtenperatur The reaction
m xture was concentrated i nOvacuo and the residue
purified by colum chromatography on silica ge
Nat.ut]iMg'Rii t h di ch Bbunethane to yield the title

nroduct-—H NMR (f‘ A00NHZ) - 1. 00 (t 240 (c

12| 3_68m 2H) rsWR((ﬁﬁ@wogwm(w mm 3H3:8.65 (m,
. P
-

mﬂl 5 (M| 3.3 8908, o, 485 (VB 836 (21598 42
N (M, 1H), 9.60 (m, 1H). MS APCI+ m/z 364 [MH]'
172 o-CHs | HNMR (DMSO-D,, 400MHz) 3: 1.10 (m, 3H), 3.58
1 (g, 2H), 3.90 (m, 3H), 3.95 (s, 3H), 4.90 (t, 2H), 7.80
N‘ N (d, 1H), 8.58 (d, 1H), 10.52 (m, 1H). MS APCI- m/z
»)\) 392 [M-HJ
173 CH, "H NMR (DMSO0-D,, 400MHz) : 1.01 (t, 3H), 2.46 (s,
N/KN 3H), 3.46 (q, 2H), 3.80 (t, 2H), 4.84 (t, 2H), 7.87 (d,
M 1H), 8.50 (d, 1H). MS ES- m/z 376 [M-HJ
174 CH, "H NMR (DMSO0-D,, 400MHz) 5: 1.01 (t, 3H), 2.40 (s,

3H), 3.35 (s, 3H), 3.46 (q, 2H), 3.80 (t, 2H), 4.75 (,

M 2H), 7.00 (d, 1H),. MS ES- m/z 390 [M-H]
CH
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Preparation 180

5- Chl or o- 1- ( 2- et hoxyet hyl ) - 7- (4-f | uor o- 3- net hyl phenyl a
WOorewsp49bis pyr azol o[ 4, 3- ¢/l pyri m di ne- 3- car bonPCT/1B2604/003747

The title conpound was prepaggd by a nethod simlar to

that described for preparation 179 using the am de of

preparation 178. H NMR ondEVHZ) d: 1.19 (t,

3H). 2.32 (s. 3H), 3. Gﬁr%%n—rm (m 2H), 4.80

Etingl 52thlorof1 Q3-dthoxylthyl)-7-(8nétnyiiHin-2-yBmins,)- 1HpyraBlo[4,3-

ES+ mz 397 [MNa] Preparation 181

5- Chl or o- 1- ( 2- et hoxdleyHigidine-3-carboxylate

L/ - hvdr oxy- 7- ( 4- net hyI pyrl di n- 2-yl am no) - 1HPVr azol of

4,3-c/ 1 pyrimdine- oxamdlne IN nitrile of

preparation 178,C 00 0328nmo ssolved in a

sol uti on of hydr oxyl am ne ) in ethanol

(2mL) and the sol ution ueous

sol ution of sodi um hydr ). The
reaction m xture was sti 0 Cfor hours and
then concentrated i QO uotq\j Id the title product.

H NVR ( DVMSO D )Nd: . 02 (rrplsH), 2.37 (s, 3H),

3.50 (m 2H), 3.85 (m ), 4.84 (m 2H), 6.96 (m

1H), 8.16 1 .20 . ES+ mz 358 .
Theﬁ%'?tﬁoxykﬁ Sl o pFheraliohos et bommo)) ek skistended in 1-
meth@ yrfrbl &&(%Eﬁé{ﬁcﬂ’ﬂﬁa oL &R ﬂ%)afed-\//\/‘tl'i“?\ﬂéﬂfg}’dl%bf)ropylamlne

3 G pyri1 m di ne- 3- car boxam di ne
(31mn'ﬂC&IﬁmoncDNﬂﬂfaIeﬂﬂodenme‘zbl@oKwﬂmd, ar2%ranidednd stirred for

30 rr?iﬁlsj’?ersi akJ'telfgoInotrémpérature. The solution was treated with sodium ethoxide
(408mg, 6.0mmol) and the reaction mixture stirred for a further 30 minutes at room
temperature. The reaction mixture was quenched with citric acid solution (5mL) and
concentrated in vacuo. The residue was partitioned between dichloromethane
(100mL) and water (50mL) and the organic phase separated, dried over magnesium
sulphate and concentrated in vacuo. The residue was triturated with ethyl acetate
(10mL) and dried in vacuo to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 0.96 (t, 3H), 1.32 (t, 3H), 2.40 (s, 3H), 3.44 (q, 2H),
3.86 (t, 2H), 4.36 (q, 2H), 4.93 (t, 2H), 7.06 (m, 1H), 7.87 (s, 1H), 8.23 (d, 1H),

MS APCI+ m/z 405 [MH]
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preparation 181 using the nitrile of preparation 180.

H NVR (DMSO- D 400MHz) d: 0.95 (t, 3H), 2.26 (s, 3H),
w@2004/04@16 2H), 3.79 (m 2H), 4.88 (m 2H), 7. 2BCT/1B2064)q03747

7.50 (m 2H), 9.30 (m H), 9395 (s, ) M5 ES- mz 406

[MH Preparation 183

3-[5- Chl or 0- 1- ( 2- et hoxywlhWldtiofr {7 Met hyl pyri din-2-yl a

m no) - 1H pyrazol of 4, 3- —T‘fgpy'r‘l‘m‘nf’en 3-y
2-(Dirlethyldmh e hyigichinrb-B{Dathokyethyi ot nethylpykgiarayiantino)-1H-

1 (109ng, O0.28nmol) was dlssolved |n a sol ution of

N, N - car bony! dpyrazelaihBed]pwimiginey3aaib te

N, N- di net hyl f ormanmi de (2m ) and the reaction mxture

stirred at 80 for 2 bqurs

concentrated in ¥hClo a@d t

acetone (3m ), filtered an from
acetonitrile to yield the . (DVSO- D
, 400MHz) d: .00 (t, 3H), H, 3.47{m 2H),

3.87 (t, 2H), 4.95 (t, 2H) Y5 H. 7.87 (s, H),
8.17 (m 1H). Ms APCI +O -142- Preparation
184
3-r5-Chloro 25 thoxyeth@l) 7-(4-fluoro-3-nethyl phen
yl am no) - 1I—|-1_ilﬁ'3c/§ aIEI\oI or4. 3-
c/ 1pyri mi di n- 3-yl CHH 1, 2. 4- oxadi azol -5-one H C N N
.NH The title conmpound was prepared by a nethod
Theanbdypic tagid d)‘quoredamiloinbm {282y, dpaBratiadwas saspenddbin 1-
roduct of preparation 182
methyl-2-pyrrolidinone (2.5mL) and the solution treated with N-ethyldiisopropylamine
(157uL, 0.9mmol) and N,N’-carbonyldiimidazole (182mg, 1.13mmol) and stirred at
room temperature for 30 minutes. The solution was treated with 2-
(dimethylamino)ethanol (309uL, 3.0mmol) and 4-(N,N-dimethylamino)pyridine
(12mg, 0.1mmol) and the reaction mixture heated to 50°C for 18 hours. The reaction
mixture was concentrated in vacuo and the residue purified by column
chromatography on silica gel eluting with dichloromethane:methanol:0.88 ammonia
100:0:0 to 90:10:1 to yield the title product, 170mg.
'H NMR (CD,0OD, 400MHz) : 1.08 (t, 3H), 2.40 (s, 6H), 2.45 (s, 3H), 2.84 (t, 2H),
3.60 (m, 2H), 3.98 (t, 2H), 4.57 (t, 2H), 5.01 (m, 2H), 6.98 (d, 1H), 8.12 (m, 1H).

MS APCl+ miz 448 [MH]'
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H NVR (DVMSO-D , 400MHz) d: 0.96 (t, 3H), 2.27 (s, 3H),

3.45 (m 2H), 3.83 (m 2H), 4.97 (m 2H), 7.24 (t,
wWAar)os/o0m6s0 (m 2H), 9.40 (s, 1H). M5 APClI + m zPdBIB20Aj03747

Preparation 185 -138-

L/-[5-Chl oro-1-(2-ethoxyethyl)-3-(2Htetrazol -5-yl)-1H

- pyrazol of 4, 3-c/ | pyri mﬁéﬁéﬁiﬁl%hlﬁ7

(4- et hyl pyridin-2-yl) rtrile of preparation
15LHISRNY 2-IhSB ety )- 7 WA sh g & ridih-2-yéarhiio)-d -pyrazolo[4,3-
azidotributyltin (104ng, 0.32mmol) in dioxane (3nl)

and the reaction inesi-edrboxamide ux for hours.
The reaction mxture was treated with further

azidotributyltin j,:lQ4 0. 32nmol ) the reaction
m xture heat edHi® reﬂn%;(\qm a WHurfher /hours. The
sol uti on of

reacti on m xture was diIu&edvvi h N
hydrochloric acid in et[Qe ) and t m xture
stirred at room t enper atyure or\ﬁo m nut és?® The

reacti on-143- m xture ncentrated in vacuo and
the residue adsor e o siN=a and purified by

col utm chr omat ogr aphy silica gel eluting with

di chl or omet hanei net hanoRacetic acid 100:0:0 to 90:10: 1

The Ecgft}%&;ig atgllgjge;ftértgé)glﬁégd@%%@??ml\lgw%énq)np%\gaé' gggg%&g %:so'lution of

NArRthamigte 28 fzoigith sfipiabir-y b fentl- A<

methylmefhdeinginund heRafidrophies phdte Nokide (BIATU, BBO0Ned,nt.@mivhol) and
am no)-1//-pyrazol o[ 4, 3-

N-etbyldpsenrepyiendne (takbo-fypmeb im b limegnderaanir (15mL) The
mixtﬁ%{ ‘{?{% léncgﬁgﬁgﬁ{?@%g{s%%rﬁgetd %&gﬁ.ﬁ%pf fe%fncr)rgﬂc.’)nig'in7 Qe%))dkofuran
(600#%%2@ hﬁ%?%&%ﬁg@%ﬂg@%%ilrré;%“%}ﬁ§>8§nt‘§ﬁ{§&9fﬂr@f&e48 hours. The

reactiodinmirtuny Mais cudieghtrdictiein(\BR0otndthemesiduevysriritioned between
di ssolved in N, N-dinethylforman de (10n) and the
ethyl aegtaieo®Omixtancewatar (Pl at Theoaaweryspwpatexiracted with ethyl

acetate (2x50mL) and dichloromethane (50mL). The organics were combined, dried
over magnesium sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with dichloromethane:methanol 100:0 to
95:5 to vyield the title product.

'H NMR (CDCI,, 400MHz) &: 1.17 (t, 3H), 2.47 (s, 3H), 3.68 (m, 2H), 4.01 (t, 2H),
4.92 (m, 2H), 6.94 (m, 1H), 8.08 (m, 1H), 8.22 (m, 1H). MS APCI+ m/z 376 [MH]’
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for 60 hours. Additional nethanesul phonam de (165ng,

Umol ), 1-(3- dinethylam nopropyl)-3-ethyl carbodiimn de
whyasoetsiori de (330 . 7mmol ) and 4- PCT/IB2004/003747

di met hyl am nopyri di ne (195 lJagpol ) were added and the

reaction mxture stirred for a further 20 hours.

Furt her met hanesul phonas : Hgmol ), 1-(3-

di met hyl am nopr opyl ) - ?f]me Bratiit i mde hydrochl oride

§-830ord-1H2rethoxapthyd)-7-04 feb B aneihgiphendlangnd k95-dyrazolo[4,3-

Jomol ) were added and the reaction m xture stirred for

a final hours. Thedl4ieidine-Bricarhp@mide concent rat ed

in vacuo and the residue partitioned between

di chl oromet hane (25ql)_apd water ( pe organic

phase was sepaHgfed, Qvashgyd wit{_wa (2x25m ),
dried over magnesi um sul pRate ajfd cepceptrated in
vacuo. The residue was R i by col unpy

chromat ogr aphy on silicaygel/eltiying with 3

di chl or onet hanenet hanok c acfd 100:0:0 to
96:3.5:0.5. The- 144;N de p t was triturated in

war m et hyl acetateZ( to yiel@lthe title product,
290my. H NVR (DMVBO-D , %boMHz) d: 0.95 (t, 3H), 2.40

e lgoudig s ol ofq eifon &iber o ien{dBos bl fory
pred?\??t@ %ﬁ?gﬁgﬁﬁ%ﬂ’%@'(@%@g %Pﬁ%‘it%‘r%%zy -4-nitro-1
'H NMR - PiS24dD £ 4060 MiiA) 6x 9196C(t 28HY A6 $BHIPYI45 (g, 2H), 3.82 (m, 2H),

azodi car bOXé| at e }d14. 9nL, 76mmol) was added dropw se

4.93 ,2Rb A3 Gn1d9, 5Qrémhgl-l), 7.64 (s, 1H), 7.81 (s, 1H), 9.37 (s, 1H)
s LT Z +3, 5-di car boxyl ate (15.73g, 69mmol),
MS %‘g)@%@%ig%n@}ﬁ]oxypr opanol (6.81g, 76mml) and
tri phenyl phosphine (19.9g, 76mmol) in tetrahydrofuran
(2207L) with stirring under nitrogen, keeping the
reaction tenperature b&repamtiOna¥® 10 by cooling in an

ice bath, Once additijon was L )
5-Chloro-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-pyrazolo[4,3-

dlpyrimidine-3-carbonitrile

The amide of preparation 177 (140mg, 0.37mmol) was dissolved in a solution of
trifluoroacetic anhydride (53pL, 0.37mmol) and pyridine (59mg, 0.75mmol) in
tetrahydrofuran (5mL) and the reaction mixture stirred at room temperature for 18
hours. The reaction mixture was concentrated in vacuo and the residue purified by
column chromatography on silica gel eluting with dichlororhethane to yield the title
product.

‘H NMR (CDCI,, 400MHz) 8: 1.09 (t, 3H), 2.40 (s, 3H), 3.66 (m, 2H), 3.91 (m, 2H),
.00 (m, 2H), 6.85 (m, 1H), 8.05 (m, 1H), 8.08 (m, 1H). MS APCI+ m/z 358 [MH]'
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conplete the reaction was allowed to stir at room

tenperature for hours. The reaction m xture was
weonsemsi@t ed under reduced pressure and the reGI/tB2A04/003747

oi | redissolved in nmethanol-14800r.). Pot assi um

hydr oxi de (3.88g, 69mvl) was added and the reaction

was allowed to stir at roomtenperature for hours. The

m xture was concentrated under reduced pressure and

t he residue suspended iFrepatation(H80), and washed with

di ¢chl or onet hane (2x1_00nl). The aqueous sol uti on was
jeth 4 flbBro-3rinetayipenyldnne)-4Hrpyrazolo[4,3-

acid, and then extr ﬂ] L1h dich el net hane
(3x1001L). The conbmg—é%g%—%—w ar ts from
extraction of the acidic solution were evaporated to
E sodi um

dryness, then taﬁ ~q_sat ur gt ed agqles

bi car bonat e sof! W&%). Tﬁ ue s sol ution was
washed sequentially with gj chl gronethkane (1001), and
ethyl acetate (2x1 00m N/ \aci di fiedCHy pHL with
concentrated hydrochlorig agid aNd extracted with

et hyl acetate-145- (3x1,00m\) .__The conbi ned organic

extracts from extractNén of tNe 8Ldi c solution were
dried over magnesi um sul phate and~concentrated under

; ford t itl. d

The {APKERIESTHR B Rty sl s 6 BER dScdpd ror

preprdfibr( $79 8khhg tﬁe@niﬁ@ofmé’pé’rﬁtiéﬁaﬁ@!")’ 4.45-4.70 (m

1 2H). M5 APClI + mlz 288 | Preparation 188

H NMR GuBIChH dOpMbiz)tée tith (] 31B)t2/82 ($,t13H W REE(R MH)N4.04 (m, 2H),
hex S 61{ri Q. 152”0'?4 was_added dro§)vv| se to an .

4.80; (8 450 & Qolt THbrT 56 (By BHDELBA oI 1HLOIS G-SHommB97 MNa]
tetrahydrofuran (2501.) so as to maintain the reaction
tenperature below . The m xture was then stirred for a

Preparation 181

1YY

5-Chloro-1-(2-ethoxyethyl)-N-hydroxy-7-(4-methylpyridin-2-ylamino)-1 H-

pyrazolo[4,3-d]pyrimidine-3-carboxamidine

N=

The nitrile of preparation 179 (100mg, 0.28mmol) was dissolved in a solution of
hydroxylamine (23mg, 0.34mmol) in ethanol (2mL) and the solution treated with a
SM aqueous solution of sodium hydroxide (68uL, 0.34mmol). The reaction mixture
was stirred at 50°C for 18 hours and then concentrated in vacuo to yield the title
product.

'H NMR (DMSO-D,, 400MHz) &: 1.02 (m, 3H), 2.37 (s, 3H), 3.50 (m, 2H), 3.85 (m,

2H), 4.84 (m, 2H), 6.96 (M, 1H), 8.16 (M, 1H), 8.20 (m, 1H). MS ES+ m/z 358 [MH]"
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further 2 hours at 5-10 C, and a sol ution of
, 3, 2-di oxat hi ol ane 2, 2-di oxide (18.9Qg 0. 152nol) in

W eqosaksds of uran (50nL) was added dr opwi se so BGT/IB2004/003747
mai ntai n the reaction tenper@dgure bel ow 15C. Once
addi tion was conplete the reaction was stirred for a
further 3 hours at roomp iy, water (3nL)
foll owed by concentrated sulp I'c acid (7.5m) then
ditGhtbrastd(2-athoxgeitiylJof (4 fluored-niethyl@he agdintinopathytBoxy-1H-
hours. The reaction was carefully neutraljsed by the
addi ti on of syragoleiys Tcﬂpvrﬁrmdmﬁqsyhcaﬁb@(am dinem
bi carbonate, and the m xture concentrated under
reduced pressure ro enper at ur e_gesi due was
diluted with \/\Hg@?}\ Qtunr}ted m chl ori de
added until|l saturation '
then extracted with ethyl
conmbi ned organi c extrac
sul phat e and evapor at ed
tenperature. The redN

ed\and t he sol ution
e (4x100ph) . The
e Ui ed over ragnesium

r retluced pressure at room
oramgé60|l was purified by
Kugel r ohr distillg@ﬁon afford €Che title conpound,
7 79. bp 70 80 C at | H NVR (CDCI 400 NFE) d:

38-1.57 H, 1.63 (m , 1.80-1.98 (m 2H),
ThegltI@@ozngcng(q]wag gyepaged@y(q meghgyd siniksy to ﬁhatg@scn@e@gﬁor

pre ”ét'{ﬂé?’Ea&‘%&%ﬁ%aﬁ@"elﬁgwl#‘p%satioﬁ%@f’!‘z’L?Z%YLQ?&%FYC
'H ng]the t|490 %%%5’\@339?@2@;@3@-? .M'cﬁ%ll-ﬁoé.i@(m, 2H),

om prepar at’i on
4.884mj Impﬁﬂ’a(ztpﬂld) .50 divg 2H) 09 B0ahg 1H)| D@8 (g 1R)si mi | ar
rocedure to that described in preparation 187. NWR
MS /24@deHi) d: .38-1.50 (m 1H), .62 (m 1H),
.70-1.81 (m 2H), 2.10(m 2H), 3.76 (m 2H), 3.90 (m
4H), 4.78 (t, 2H), 9.68 (br , 1H). Ms ES+ mz 331

[ MNHJ Preparation 183
3-[5-Chloro-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1 H-pyrazolo[4,3-

dlpyrimidin-3-yl}-2H-1,2.4-oxadiazol-5-one

The product of preparation 181 (109mg, 0.28mmol) was dissolved in a solution of
N,N’-carbonyldiimidazole (49mg, 0.30mmol) in N,N-dimethylformamide (2mL) and
the reaction mixture stirred at 80°C for 2 hours. The reaction mixture was
concentrated in vacuo and the residue triturated with acetone (3mL), filtered and
recrystalised from acetonitrile to yield the title product.

'H NMR (DMSO-D,, 400MHz) &: 1.00 (t, 3H), 2.39 (s, 3H), 3.47 (m, 2H), 3.87 (t, 2H),
4,95 (t, 2H), 6.98 (d, 1H), 7.87 (s, 1H), 8.17 (m, 1H). MS APCI+ m/z 417 [MH]
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Preparation 190 2-(2, 2-Difl uoroet hoxy) et hanol F

Tetra-butyl ammoni um brom de (1.96g, 6.08nmmol) was
w@oased49gpos t i onwi se to a sol ution of 2,2-difl uoPCEiBAaMI03747

(259, 304.9mmol) in triethyhas ne (45m _, 322. 9ol )

and the mxture stirred for 5 mnutes. Ethylene

carbonate (29.53g, 335.3mvpl) was added and the

reaction m xture was heated at 100 C for hours. The

cool ed mi xture was therPrdpstdtiohedqunder reduced

pressure, and the distillate contalning the desired
3-[5-6bloro- medsethediyathiy 1 e - ﬂuom&mwihélphemda&nmbt‘dﬁmrazolom 3-
provi de the title co
(b.p.127-1 8 GPYIMIGRA
1H), 3.65 (m 2H), 372(m 4m
Preparation 191-1
1-r2-(2, 2- Exflﬂﬁﬁoetﬁbxy) t hvn-
i trop-1H pyrazol e-5-carboyylic
conpound was obtai ned ag”a '
al cohol from preparation\0

4-ni tropyrazol e-3,5-dic I/ate, using a simlar
I bed i aration 187. H NWR

procedure to that d
(CDCl , 400MHz) d: B.61 Hm 2H) @ 92 (m 5H), 4.80
(t, 2H), 5.60-5.@ MM ES+ mz 324 [ MH'

Preparation 2
The title compound was prepared by a method similar to that described for

preparation 183 using the product of preparation 182.
'H NMR (DMSO-D,, 400MHz) &: 0.96 (t, 3H), 2.27 (s, 3H), 3.45 (m, 2H), 3.83 (m
2H), 4.97 (m, 2H), 7.24 (t, 1H), 7.50 (m, 2H), 9.40 (s, 1H). MS APCI+ m/z 434 [MH]’

Preparation 185 ‘
N-[5-Chloro-1-(2-ethoxyethyl)-3-(2H-tetrazol-5-yl)-1H-pyrazolo[4,3-d]pyrimidin-7-yl]-

(4-methylpyridin-2-y)amine

N=

The nitrile of preparation 179 (100mg, 0.28mmol) was added to a solution of
azidotributyltin (104mg, 0.32mmol) in dioxane (3mL) and the reaction mixture heated
to reflux for 18 hours. The reaction mixture was treated with further azidotributyltin
(104mg, 0.32mmol) and the reaction mixture heated to reflux for a further 18 hours.
The reaction mixture was diluted with a 2M solution of hydrochloric acid in ether

(20mL) and the mixture stirred at room temperature for 30 minutes. The reaction
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25

3- (Met hoxycar bonyl )-4-nitro-1-[2-(2,2,2-trifl uoroet hox

y)ethy -1/-/-pyrazol e-5- carboxylic acid A solution of
walriosoprsopyl azodi carboxyl ate (71.9n, 366nmol BCT/IB2004/003747

tetrahydrofuran (80r.) was gdged dropwise to a

sol ution of dinethyl 4-nitropyrazole-3, 5-

el oxy| , I o -
iSSP plsd e MRt she siva acsgroad onipisjica and purified
by celgrh ehrométbdPLphy S96Hta g%%hﬁﬁg’wﬁr% 2g, 3 4mmmol) and
tri phenyl phosphine (96.1
dlcmmmmmmmﬂqlmmpcm 100 810 hor901§;011rtde,;ieldithe dgerproduct.
mai ntai ni ng the reaction tenmperature between 0 C a

"H NIR 661,08y 409Mirz)i & -1, 36t 57 AS 1+ &), 34 faiRH); 6@%52H)

50f Brpaheten L 28t Bod ™ f o Wagtd "W RE B e v

renoved under reduced pressure and the residue was
di ssol ved in nmethanol (800r.) and cooled to 0 C. A
sol ution of potassium (Breparatibe 1865. 169, 288mmmol) in

2oom_) was added at OC and the reaction was
etho 2 ot .;unu HameHPARY s!{- w4 .aan‘)T"FHfDVFﬁZOIOI4 3-

hours The sg L (s . ChPressure
and the residte—we SFohetbetween water- (600L)
and ethyl acetate (600m_) The aqueQpus | ayer was
washed with et yd; (2 x lglo d the aqueous
phase then aciasfied - th hydroghts acid to pH1.
The aqueous sol ution was _sKtrag ed wtt\et hyl acetate
(3 x 4001L), the conbingd € ts were GH,ed over
sodi um sul phat e and concgnt y/at edNunder reduced
pressure to afford s;éolld (52.86g, 59%.
The product was Ga i N
3- et hoxycar bony! =3«nj -1-( 2, 2,9'—
trifluoroethoxyethy yrazol e-5-carboxylic acid
(maj or) and 5- neathoxycar bonyl - 4-
r ) :
The'&'a%c‘}}( d%% gﬂd&fé@aﬁgo@ df?g?ﬁtnw ?ﬁ ?Hésﬁgﬁ{?ﬁéﬁ‘nde
(33(B1hg3r8 5mmo|) 1 (3 dlmethylamlnopropyl) -3-ethylcarbodiimide hydrochloride

(660mg, 3.5mmol) and 4-dimethylaminopyridine (390mg, 3.5mmol) were dissolved in
N,N-dimethylformamide (10mL) and the reaction mixture stirred at room temperature
for 60 hours. Additional methanesulphonamide (165mg, 1.7mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (330 1.7mmol) and 4-
dimethylaminopyridine (195 1.7mmol) were added ahd the reaction mixture stirred
for a further 20 hours. Further methanesulphonamide (165 1.7mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (330 1.7mmol) and 4-
dimethylaminopyridine (195 1.7mmol) were added and the reaction mixture stirred
for a final 18 hours. The reaction mixture was concentrated in vacuo and the residue
partitioned between dichloromethane (25mL) and water (25mL). The organic phase
was separated, washed with water (2x25mL), dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by column chromatography on silica

gel eluting with dichloromethane:methanol:acetic acid 100:0:0 to 96:3.5:0.5. The
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H NVR (CDCI , 400MHz) d: 3.77 (q, 2H), 3.93 (s, 3H),

4.00 (t, 2H), 4.84 (t, 2H). Preparation 193
wQ@2q03/0®68¢ Tri f| uor opr opoxy) et hanol H n-Butyl |PCTIB204/003747

(39, 2.5Min hexanes, 97.5ppol) was added dropw se

to an icecool ed solution of 3, 3 3- trifluoropropan-l-ol

. ( _

crd B wAERLLtel iy S Al R (BRI i8Rt orocua
290mmgs conpl ete the reaction was stlrred for a further

hour at 0 C. A solution of ,3,2-dioxathiolane

'H NMR-(BMSOe2,, 400MHE) 06, %ﬁpw )i 240 é.r3hly 84 (s, 3H), 3.45 (d, 2H),

389 TRt Se iersf o S50 5285 B0 Bnb 2T Hon ves

eaction was stirred at roomtenperature
MS hlglﬁ?)szt[tﬂ)‘F er (2m.) followed by concentrated
suI phuric acid (5m) wrepacsips B8 the reaction
stirred for a further 6 hours at room tenperature.
3-(Metboxyearbanwi-1r[¢2 $iag-nme gropwlit4byitrotid--gyzcieyh-aarboxylic acid
sodi um car bonate, then Fl'e{:m ed wwth water (201.) and
the resulting solid fil ed of f and washed with et hyl
acetate. The filtrate was ncentrated under reduced
pressure and the reﬂgﬁueosus endedin brine and
extracted with ethyl acetateNZ3x)J/ The conbined
organi c extracts were dri eN ov E-FSi um sul phat e
and evapor at ed under reduce The resi dual
gum was distilled under.hi v §1
title conpound as a col% ess N-q d, 6.75g
(b.p.57-80C). H NWR (CDCl 0 §Hz) d: 2.38 (m 2H),
2.57 (m 2H), 3.69 (m ﬁl—& Preparation 194
3- (Met hoxycarbonyl )-4-ni8ro-1-[2-(3,3,3-trifluoropropo

DiusoB/r)o%/Ihé/zoldlclaFrl'bB}(/ EICY 31%.95mL, 76mmol) was added dropwise to a solution of
dimethyl 4-nitropyrazole-3,5-dicarboxylate (15.73g, 69mmol), (S)-(+)-2-

essu .
to afford the

methoxypropanol (6.81g, 76mmol) and triphenylphosphine (19.9g, 76mmol) in

tetrahydrofuran (220mL) with stirring under nitrogen, keeping the reaction

. temperature between 0°C and 10°C by cooling in an ice bath. Once addition was

complete the reaction was allowed to stir at room temperature for 18 hours. The
reaction mixture was concentrated under reduced pressure and the residual oil re-
dissolved in methanol (200mL). Potassium hydroxide (3.88g, 69mmol) was added
and the reaction was allowed to stir at room temperature for 18 hours. The mixture
was concentrated under reduced pressure and the residue suspended in water
(50mL), and washed with dichloromethane (2x100mL). The aqueous solution was
acidified to pH 1 using concentrated hydrochloric acid, and then extracted with
dichloromethane (3x100mL). The combined organic extracts from extraction of the
acidic solution were evaporated to dryness, then taken up in saturated aqueous
sodium bicarbonate solution (100ml). The aqueous solution was washed
sequentially with dichloromethane (100mL), and ethyl acetate (2x100ml), then

acidified to pH1 with concentrated hydrochloric acid and extracted with ethyl acetate
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The title conpound was obtained as a white solid, from
the al cohol from preparation 193 and di net hyl
wa200508®pe/r azol e- 3, 5- di car boxyl ate, foll owi ng BEEIB2004/003747
procedure described in prepaggtion 187. H NVR (CDCl
400 MHz) d: 2.39 (m 2H), 3.54 (t, 2H), 3.78 (m 2H),
(oxTB0R). e SR D oahie Gt ol R ioRom of ik Bbidig golution were
driedl ioveenmagnpsiund suiphatdaad tedcéntratédayider ceduoedrpressure to afford
3-fl uoropropan-1-ol and 1, 3, 2- di oxat hi ol ane
the titlepcempruid asfaoyellow 8y a sinilar procedure to that

"W NITGADMTC 1oy 4BBFREN R, 1 Wby 3r 53U ls! B3 78 e 1), 885 (o

3H) A e-470 fn by 2H . 4.50 (dd. K, 4.62 (dd, ).

'Pr'epar at I'oh

MS APCI+ (z288dIMHY opoxy) et hvn- 3- (met hoxycar bonyl ) - 4-ni tr
0- 1H pyr azol e- 5- carboxylic acid The title conpound was

obtained in 92%yiel d Rropamitiont 188

4-ni tropyrazol e- 3, 5; carb te and the al cohol
from preparation 193—(gé<ﬁwaéﬁ\aﬁﬁﬁﬁﬂgcedure descri bed
in preparation 187. H NWR (CDCl- 4 MHz) d: 1.81-1.95
(m 2H), 3.56 (t, 2H), 3. , 2HJT 3.97 (s, 3H),
4.38 (m H, 4.48 (m v 4.82 (m 2H). M5 ES+ mz 320
[ MH Preparation 197

Butyl lithium (2.5M in hexanes, 61mL, 0.152mol) was added dropwise to an ice-cold

~ solution of cyclobutanol (10g, 0.139mol) in tetrahydrofuran (250mL) so as to

maintain the reaction temperature below 10°C. The mixture was then stirred for a
further 2 hours at 5-10°C, and a solution of 1,3,2-dioxathiolane 2,2-dioxide (18.90g,
0.152mol) in tetrahydrofuran (50mL) was added dropwise so as to maintain the
reaction temperature below 15°C. Once addition was complete the reaction was
stirred for a further 3 hours at room temperature, water (3mL.) followed by
concentrated sulphuric acid (7.5mL) then added and the reaction stirred for an
additional 18 hours. The reaction was carefully neutralised by the addition of solid
sodium carbonate and sodium bicarbonate, and the mixture concentrated under
reduced pressure at room temperature. The residue was diluted with water,
saturated with sodium chloride added until saturation was achieved and the solution
then extracted with ethyl acetate (4x100mL). The combined organic extracts were
dried over magnesium sulphate and evaporated under}reduced pressure at room
temperature. The residual orange oil was purified by Kugelrohr distillation to afford
the title compound, 7.7g. bp 70-80°C at 10mmHg.

'H NMR (CDCI, 400 MHz) &: 1.38-1.57 (m, 1H), 1.63 (m, 1H), 1.80-1.98 (m, 2H),
2.06-2.15 (m, 2H), 3.40 (t, 2H), 3.65 (t, 2H), 3.95 (m, 1H).

Preparation 189
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Met hyl 5-(am nocar bony -1-f(2S)-2-met hoxypropy

-4-nitro-1 H pyrazol e-3- carboxylate // NK H C 151-
w@x@bsphoethl ori de (6.83nL, 78.3mmol) was added POI/EB2004/003747

solution of the acid from prgparation 187 (15g,

52.2mmol ) in dichloronethane (2501) at 0 C. N

EOIbRY 98 (S thoxyBhr - AP a2 dIE-5-carboxylic acid

tenperature. Tlc analysis
(di chl or onet hane: net hanol :[0. §8 amoni a, 95:5:1 )

showed starting material _4emai ning, so additiona
oxal yl chloride (0.91 mQ 10mmol ) was added dropw se
and the reaction stirred\for a further hours at room
tenperature. The sol ution s evgpor ated under reduced
pressure and the residue di sgolved in
t et rahydrofuran (2501). Nhe ion was cooled to O
C, 0.88 ammnia (201) added/Hr opWHe, and once
addi tion was conplete, th ciion was stirred at
roomtenperature for ur. T™&Qeaction was
concentrat ed under reducqg prgssure and the residue
partitioned between dichloronet hane (200n) and water
(50m.) and the Iayers*igbarated. The aqueous sol ution
was extracted with further dichloronmethane (2001),
Thettifle congpraiing woas ebtaingd asmbvhisel solit frem hecalcohg) e preparation

1o I G B PR SRR oot o
that43MiBad i preparatich 187) . 3.30 (s, 3H), 3.85 (m H),

4.00 (s, 3H), 4.40-4.50 (m 2H), 6.20 (s, H), 7.50 (s,
1H MMR (EDERGIGONMHZ) 387.38M-50 Bire pé)at 6ar(nd, 98), 1.70-1.81 (m, 2H),
2.10 (m, 2H), 3.76 (m, 2H), 3.90 (m, 4H), 4.78 (t, 2H), 9.68 (br s, 1H).

MS ES+ m/z 331 [MNH,]"

Preparation 190
2-(2,2-Difluoroethoxy)ethanol

F O//\\“/OH
1/\

Tetra-butyl ammonium bromide (1.96g, 6.08mmol) was added portionwise to a

solution of 2,2-difluoroethanol (25g, 304.9mmol) in triethylamine (45mL, 322.9mmol)
and the mixture stirred for 5 minutes. Ethylene carbonate (29.53g, 335.3mmol) was
added and the reaction mixture was heated at 100°C for 18 hours. The cooled
mixture was then distilled under reduced pressure, and the distillate containing the
desired product was redistilled at atmospheric pressure to provide the title
compound as a yellow liquid, 4.95g (b.p.127-128°C).

'H NMR (CDCl,,400MHz) &: 2.04 (br s, 1H), 3.65 (m, 2H), 3.72 (m, 4H), 5.70-6.02
(m, 1H).

Preparation 191
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Met hyl
5- (am nocar bonyl )-1-r2-(cycl obutyl oxy)ethyl 1-4-nitro-1
woR@§NE0é e- 3- carboxyl ate A solution of oxal yPCT/IB2004/003747
chloride (6.71 nL, 76.7mmolX4yn di chl oronet hane (30nl)
was added slowy to a solution of the acid from
1-[RrEPBifkidroBhES) dth B 3- (ﬁ%tﬁma}b&ﬂﬁ) A5%r0-1H-pyrazole-5-carboxylic
N, N-di met hyl T of mam de . Z8nt ) 1 n di chl or onet hane
(140m.) with stirring and t heidm xture stirred at room
tenperature for 2 hours. The m xture was concentrated
under reduced pressure the resi due azeotroped with
di chl oronet hane (4x20QnL) t\o gi ve an orange oil that
was dried in vacuo. The resitdgye was,di ssolved in
tetrahydrofuran (170m), the
and concentrated agueous a i
was added dropw se. Once ad \tl
reaction was stirred for a f
The reaction was quench agldi ti on of excess 6N
hydrochloric acid (17nL) at\-78 % The m xture was
al l owed to warmto roomtenferaPure and the
tetrahydrofuran was renddgil under reduced pressure.
The resul ting aqueous suspension was filtered, and the
The ltitle Wolmprireolvas ot agiat vihisd b Ui tfiemn Wéjiald;ﬁhol from preparation
bi car bonate sol ution (2x50ni). The solid was then
190 wadiinneltiy ¥-nitiopyragaler 3, Stdiearbokylate, disigsa sénilarairocedig to that
e solid was stirred for 1 hour in a

desc‘sraqgfp&{ee?raﬁpﬂe‘l thanol (10:1 by volume, at 5ni/g
H NI (CRO, AOOMHD AR B2 S (LR 1B 135, 38 (.

n vvaémorrbl ete t he
er 2 hours at -78 C.

Stll‘l‘e ’n "a sorution
1H).5n./ g solid), filtered and dried in vacuo to afford
the title conpound, 10.34g. NWMR (CDCI , 400 WMHz) d:
MS E$t-m/z3324 [IMHEH) , 2.17 (m 2H), 3.74 (t, 2H), 3.86 (m

H, 3.97 (s, 3H) 4. 60 20) 6,06 (br , H), 7.54
(br , H. MS ES+ nlz 3%-@&@@%7“12

3-(Methoxycarbonyl)-4-nitro-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1H-pyrazole-5-

carboxylic acid

A solution of diisopropy! azodicarboxylate (71.9mL, 366mmol) in tetrahydrofuran
(80mL) was added dropwise to a solution of dimethyl 4-nitropyrazole-3,5-
dicarboxylate (60g, 260mmol), 2,2,2-trifluoroethoxyethanol (Journal of Fluorine
Chemistry (1992), 59(3), 387-96), (45.2g, 314mmol) and triphenylphosphine
(96.15g, 366mmol) in tetrahydrofuran (650mL) with stirring under nitrogen,

maintaining the reaction temperature between 0°C and 10°C by cooling in an ice
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Preparation 199 Methyl 5-(am nocarbony -4-nitro-1
-[2-(2,2,2-trifluoroethoxy)ethyl1-1 H pyrazol e- 3-
w@a00boxgsi@t e - The carboxylic acid from prepareCT/BR0®/003747

(70.CQg, 204mmol) was dissol-¢48 in a m xture of

di chl oronet hane ( 000nL) and N, N-di met hyl f or mam de (1
bathTLAfta 8 additidrP888 camptéle Gherpltiile waS allowed (& aakm to room

366nmol ) was added dropwi se with-153- stirring. The
temperature endsstirstd for @dddysr Housalvehienas rroevied dnder edeed

reduced pressure. Three portions of dichlarongeth ng o
presERSUARY hioras GHAILaS AURPoblASHIDBBangb RSB LATG CRged to 0°C. A

co B o BASRT PGP T 5 BB Pl v aceo

at 0°C/ gﬁd O RESHohal £8 aRSWES P@m/%n%gto%ﬁﬁ’l%ﬁwde?% aW8tirred for 16
ad 78 C. After

ed dropw se maintaining the mxture at -

hoursh €T reedsio IV e minwae sernoved atidert feeluced uessuragnsltthe residiewas
lhour, and then an excess of hydrochloric acid was

partijgred betweerswaierd6§0md.) gnd)sthyiraceiater(GPeMhds ThRIasIMeqUs layer
washGrrRUAR o7 AR LB e FHIaHTRnE8 tnen aicrc
with SEFRIEIFCHOHEIE Lo DI, (THEB0G00uLEBfloRWels it ity

acetad (Ix dODLY, the combihed aixtrabtsoletehdriecbbiel swdilmaulphate and
m xture of diethyl ether and nethanol (20:1 , 20nL/ gz_,
conggairatedhender reducetpoesrirado afford a wolakless solid ($286a059%).

6199 . .H NVR (. 400, VHz ./ 2 3, 95 ,
The 3o Veb ¢ 1kl of 3 Er et B e 24y (7 o3
it pReRo AP -0 482 A BlL epa Sy etperbonyi4-
nitro= (221 2-trifllorbgtiiory)ettadBrazole-3-carboxylic acid (minor) and was used
directly for the next step.

'H NMR (CDCI,, 400MHz) &: 3.77 (g, 2H), 3.93 (s, 3H), 4.00 (t, 2H), 4.84 (t, 2H).

Preparation 193

2-(3,3,3-Trifluoropropoxy)ethanol
F 0
F%/\/ ~"0oH
F

n-Butyl lithium (39mL, 2.5M in hexanes, 97.5mmol) was added dropwise to an ice-

cooled solution of 3,3,3-trifluoropropan-1-ol (10g, 87.7mmol) in tetrahydrofuran
(130mL), so as to maintain the temperature below 5°C, and once addition was
complete the reaction was stirred for a further hour at 0°C.

A solution of 1,3,2-dioxathiolane 2,2-dioxide (11.97g, 96.5mmol) in tetrahydrofuran

— (35mL) was then added dropwise so as to maintain the internal temperature below

5°C, and once addition was complete the reaction was stirred at room temperature

for 18 hours. Water (2mL) followed by concentrated sulphuric acid (5mL) were

added and the reaction stirred for a further 6 hours at room temperature. The
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The title conpound was obtained as a white solid from

t he conpound from preparation 191, follow ng the
wpe@sedvie described in preparation 199. H NVRRCDNR@H/ 003747

400 MHz) 3.63 (m 2H), 3.851¢%w 5H), 4.39 (t, 2H),

5.84-6.19 (m 1H), 8.38 (s, 1H), 8.45 (s, 1H). M5 ES+
mixtote wag helubfd)iséd bpaheadditiod®F situmy carbonate, then diluted with water

5- (am nocar bonvO-4-nitro-1-F2-(3, 3, 3- trlfluoropropox

(20rak hgnd theg twitmcgldg‘ute@@d @ﬁ)qﬂdaggsq%hwnhmhthcpgate Tf)‘nle filtrate
d th
wasiepRenPaH et rBudie BiasButi ab LRCrdnydd Shistidih tripe and

extrﬁﬂ?? vgﬁﬁgt'hé/ﬁ]ggetagé @9;(? pﬂﬁ@&brﬂgu&%g%rgggw\%t@ﬁj%gg 8@9@ over
mag(r&smrh-l‘/sulpha%aﬁﬁ}evabbratéd GBdéMedZIblbd prEsdeBe. The rédidual gum

[M!—P Preparation 202 Met
wassilqtﬁ@id ity vacuun fo @ﬁorfd ilertiler gpBRYYRA A I8l caloyriassdiquid,

Le-3- The title conpound was obtained as a
6758k bt%gi(ﬁfqég)from the acid from preparation 196,

1 9460 lar r

NS SEPCT AT WB) adikfcetd 924{‘5@ RrFRIEE s (o
2H) , 358(t 2H), 3.84 (t, 3.98 (s, 3H), 4.40
(m H, 4.54 (m H, 4.70 t, l? MS APCIf 319 [ MH]
Prepar ation 203 Methyl Preparatlon 94

noSF

The title compound was obtained as a white solid, from the alcohol from preparation
193 and dimethyl 4-nitropyrazole-3,5-dicarboxylate, following the procedure
described in preparation 187.

'H NMR (CDCI, 400 MHz) &: 2.39 (m, 2H), 3.54 (t, 2H), 3.78 (m, 2H), 3.80 (s, 3H),
4.69 (t, 2H).

MS ES+ m/z 356 [MH]’

Preparation 195

2-(3-Fluoropropoxy)ethanol
F 0O
~NN \/\OH
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A solution of the compound from preparation 197 (7.1g,
25mmol ) and pal | adi um hydr oxi de (500ng) in nethanol
W@ 2080196160as warned to gentle reflux, and thenPEHTR20A0UB747
formate (5.95g, 94mmvl) addegoporti onwi se (care
exotherm. Once the addition was conplete the reaction
r u
The g A BB LT L T RO P R AP T ohef.3.2
dioxatilolahe 2f2-dioxides feNawinyat sichilangeocedeck tethap dessriied ino
give the title conpound as a yellow oil, 5.49. H NWR
prepacB@n 19300 Mz) d : .25 (d, 3H), 3.30 (s, 3H), 3.90

H W'T%Fgéﬁgl- %&ply@hzgﬁ%e(@ﬁ frF') ZHB\,@.’IAE Mo 182 35% 208 62 (t, 2m),

Cal -[2- (cycl obut yl oxy) et hyl 1-1
3 754(tpyr a?'o cmgr%g%) \ solution of the conmpound

from prepar atl on 198 (10 34g, 33mmol) in nethanol
(4001L) was hydrogenated over 10% pal | adi um on

char coal (Degussa 101 tmgl)%at 50psi H and 50 C
|

h
azole-5-carboxylic

concentrat ed under reduced Q(rlgssure to afford t he
title conpound as a colourl®ss liquid, 9.32g. H NWR
(CDCl , 400MHz) d : 1. 52 (m 1H), 1.60-1.80 (m
3H), 2.12 (m 2H), /3 (t\ 2H), 3.90 (m 4H)
4.32-4.70 (m 2HF MS ES+ 305 [ ] Preparation
205 Met hyl 4-am no-5-(am nocar pony
-1-[2-(2,2-di fluoroethoxy)eth
car boxyl at e

H myﬂazol' e- 3-
+.0

O~z

The title compound was obtained in 92% yield from dimethyl 4-nitropyrazole-3,5-
dicarboxylate and the alcohol from preparation 195 following the procedure
described in preparation 187.
'H NMR (CDCI, 400 MHz) &: 1.81-1.95 (m, 2H), 3.56 (t, 2H), 3.83 (t, 2H), 3.97 (s,
3H), 4.38 (m, 1H), 4.48 (m, 1H), 4.82 (m, 2H).
MS ES+ m/z 320 [MH]*

' Preparation 197

Methyl 5-(aminocarbonyl)-1-[(2S)-2-methoxypropyl]}-4-nitro-1H-pyrazole-3-

carboxylate
H,C

HsC\O)\\ o

\
Z
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- 2 Amxture of the conpound from preparation 200
(4.83g, 15mmol) and 10% pal | adi um on charcoal ( . 20Q)

w0 pooseideaol (2501L) was hydrogenated at 3 BarP@f/1B2004/003747
hydrogen and room t enper at urgt1f or 24 hours. The
m xture was warnmed to 50 C, filtered through

Oxef ERRFAe ;830 T IrinEIPUER dldla Wl S8 ISP e acid from
preguragoue? ( (256, Shemnesl) RUGiCRIoRSHEDRREG (\%DhlLé}%ﬂEUGOI Ngul e

to afford the title conmpound as a white solid, 3.
Dmanfpcme]mde 4001H21)) was 3dded and thelmixsire Wa(sgglloswd to stir for 18

4.03 (t, 2H), 4.61_(t, .
hougs @Uo%rrggar%%@raturg,_a' I% Q\V@%E%,e, Qlogg@etﬁm(_\]a rpgt@agph@ 8§nammon|a
95: 529?3W§%_5t(artm gﬁgé?rtl)%l rqc)alll'rsair!ﬂn? 230( ad%ntlan?l yd grh!)oer %1mL
10rrﬁfhd51¥wa3; ddder grophviseland eHddmactioh etifdkd o7 a fulktisst 18 h@u”rs at room

he conpound from preparation 199 (40.Qg, 118nmol)
temparahtaEhaﬁtﬂ scéleummoasmpm@iedgm&r eefupeerpressere and the residue

e AR G2 T sl e B o
oA ETEDAED oSt B B B S o

wasWihifed 4tee8breenideratiné for TREuF. eme%@ctm V\}agmon@eﬁﬁéted under

vacuum over ni ght at roomt enper ature to pr ovi de the
reduded| prepsweland the raalduEfpammrmdsb(hh\A@en(cﬂdhIzgqmeﬂn%we (200mL)

and Zlv'\{q?@( %&?Inlg)i_@n’d'dp %%b%r%ise%q?gte Jhe }(_aleg,uegu p&ﬁlon wl_gs extracted
with further dichloromethane (200mL), the organic solutions combined, dried over
magnesium sulphate and evaporated under reduced pressure to give the title
compound as a white solid.
'H NMR (DMSO-DG, 400MHz) &: 1.25 (d, 3H), 3.30 (s, 3H), 3.85 (m, 1H), 4.00 (s,
3H), 4.40-4.50 (m, 2H), 6.20 (s, 1H), 7.50 (s, 1H).
MS APCIl+m/z 287 [MH]"

Preparation 198

Methyl 5-(aminocarbonyl)-1-[2-(cyclobutyloxy)ethyl]-4-nitro-1H-pyrazole-3-
carboxylate

/
H,C

A solution of oxalyl chloride (6.71mL, 76.7mmol) in dichloromethane (30mL) was

added slowly to a solution of the acid from preparation 189 (20g, 63.9mmol) and
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Preparation 207 Met hyl

4- am no- 5- (am nocar bonyl )-1-r2-(3,3.3-trifl uoropropoxy
WO 24049616 H pyrazol e-3- The title conpound wasPOGOIB0®AH3747

as an off-white solid, fromqghe conpound from

preparation 201 following a simlar procedure to that

N,Ng@m%&w%bﬂﬂgé ?@ge@tzu ?Wd%g# roﬁgﬂg@é %3@5 w‘%ﬂ%sg and the
mixtaiké stiked at (om 2&hpelatdR 108 2 Rdlrs. W‘héan@ureZ/bﬁs cdficentrated

APCl + m z 325 [MH| Preparation 208 Met hyl
undar eafusedpressiracedrtbengsifue-azzofraped withogicbiooxygbene

RN P AEGA 1ol T G B

i SERTURIGER ATORT 1208 sd 1Bl ey PEORS Sgonypls aqueous

amrdOmé (83: 21m9.90(4mrnc2)'l)vas%d@bd(drop\?4k% Chc@%additiorpivhs céni’pﬁete the
(m 1H), 4.50 (m 1H), 4.58 (m 2H). Preparation 209

reaatienhwas stirred for a further 2 hours at -78°C. The reaction was quenched by

2$)-2-nmeth [ 1-5, 7-di 4,5,6, 7-t et rahvdr o-
the 3001igh 5 G15RES SV BYTBURIPTiB @CitbL 1T mleh o 51 dhe ratuge was

allomgd to Qarm to room temperature and the tetrahydrofuran was removed under
reduced pressure. The resulting aqueous suspension was filtered, and the resulting
solid washed with saturated sodium bicarbonate solution (2x50mL.). The solid was
then washed with water until the filtrate was neutral, then dried in vacuo.
The solid was stirred for 1 hour in a solljt'ion of ether:methanol (10:1 by volume, at
5mL/g solid), then filtered and dried. The solid was then stirred in a solution of
ether:methanol (5:1 by volume, 5mL/g solid), filtered and dried in vacuo to afford the
title compound, 10.34g.
1H NMR (CDCl,, 400 MHz) &: 1.41-1.82 (m, 4H), 2.17 (m, 2H), 3.74 (t, 2H), 3.86 (m,
1H), 3.97 (s, 3H), 4.60 (t, 2H), 6.06 (br s, 1H), 7.54 (br s, 1H).
MS ES+ m/z 330 [MNH,]"

Preparation 199

Methyl 5-(aminocarbonyl)-4-nitro-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H-pyrazole-3-

carboxy' late

The carboxylic acid from preparation 192 (70.0g, 204mmol) was dissolved in a

mixture of dichloromethane (1000mL) and N,N-dimethylformamide (1mL) under

———

nitrogen at 20°C. Oxalyl chloride (25mL, 366mmol) was added dropwise with
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A m xture of the am ne from preparation 203 (2.7g,
9. 7mmol ) and 1,1'- carbonyl diimdazole (1.89qg, .7mol)

WO pooBlodedé met hyl f or mam de (8Onl) was stirred aPCT/IBR204/003747
tenperature for 1 hour. ThelfBxture was concentr ated
under reduced pressure and the residue dissolved in

stirringetTdeemixtwe was stired viers16 hougsathed donceRBatadrunids rednckd

th [ ti tate filtered off and dried. The
pressifa. B A ToBA 0L SRSl agtiang (40 O5rlocveis adadiatad evaporated

AP, W o
tetra’l}ﬂy'lirofé’rrajfﬁﬁ__}@é)onﬁfﬂ)and?’cc7o5ec]3 kcg-?gS( @3 o%s%ol\ﬁ\la aqg gﬁé 0.88

amndria LB(QnLthb)ddded dropwise maintaining the mixture at -78°C. After the
1-f2-(cvcl obutyl oxy)ethyl | -5, 7-di oxo-4.5.6.7-tetrahvdr :

addifjon wasarapleteihe mlxt@va W9 blitred fier- thasuy amkwe;t gr;_ Axcess of
204

nyar33hithb i nas dsRiat T8/ %%5 ab3) 2 80e dmiispiasaiioyes to

warrh &b 'réﬁ?hﬁgn%%gé’thh??nefthels&lveﬁ QQ '?&n?&%@ﬂ?é? lﬁgé‘lced pressure.

(13. 38 acet oni

The rm;ttingaore\amrcblwre@"solid wésfc@ne@teﬁ WitieatidPHhE \AH;I%%H w:th water
reflux, and then cooled to 0 C. The resulting yell

(3 x pPeELpite give avaslotirlese selitl (1701 ghs Meturafiormof thfesmbldmth a

mlxt@r%ﬁ%o %@yl gtﬁggg(rj\dd}q%\‘%%n%@@@??o togﬁg;\eé?hégggg%wgund as a
1.63 2H), 2.01 1H), 3.63

COIOlg';r%SSz@fo"d](zlégOP( FH a. 5(9m(t , H)ZH) o T8 (br Is_l) 1H)

'H NMBB(CDCI,$400 Mbiz) %8%@, 2, 396 (MsH), Dogradh)i 87631 LH), 5.91

(brs, 1H), 7.03 (br s, 1H).

Preparation 200

Methyl 5-(aminocarbonyl)-1-[2-(2,2-difluoroethoxy)ethyl]-4-nitro-1 H-pyrazole-3-
carboxylate

0]
F__<{__ \___\ O
F N
/

The title compound was obtained as a white solid from the compound from
preparation 191, following the procedure described in preparation 199.

'H NMR (DMSO-d,, 400 MHz) 3.63 (m, 2H), 3.85 (m, 5H), 4.39 (t, 2H), 5.84-6.19 (m
1H), 8.38 (s, 1H), 8.45 (s, 1H).

MS ES+ m/z 323 [MH]

H

Preparation 201

Methyl 5-(aminocarbonyl)-4-nitro-1-[2-(3,3,3-trifluoropropoxy)ethylj-1 H-pyrazole-3-
carboxylate




Met hyl 1-r2-(2,2-difl uoroethoxy)ethv
-5,7-di oxo-4,5,6, 7-tetrahydro-1 H pyrazol or4. 3-
wa@ doppedend di ne- 3- car boxyl ate - NF A sol uti on OPCT/IB2004/003747
1,1 -carbonyl dii mdazole (31869, 19.5mml) in
acetonitrile (601m) was added porti onwi se over 3 hours
to a solution of the conmpound from preparation 205 .
(3.8g, 13.0mml) Fin ac ptrile (150m.) stirring
under reflux.. The ion\was then_ stirred under
reflux for a furthkher 3 hours™and al Cowd to cool . The
reaction m xture was concentra er reduced
pressure and the residue triturategd WNH, wat er,
the-160- resulting solid filt £ of f, washed with
water and dried in vacuo to af Otitle conpound
as a pale grey solid, 3H1C79. NVR; ( DMSQd , 400MHz)
d 361(m 2H), 3.79 (s, .90 @Qt, 2H), 3.64 (t,
5.99 (m H), 1o 78 (bs, H9 .35 (bs, H. M5 ES+

The glg CBFEBPE’N?]W S e g? ia%zvy lils %thﬁég( )tgter%pld from preparation
194, fﬁll@wﬁg@ Elﬁﬁlhﬁ'ﬂ)\’é’ééb’u}e :ﬂgl/ﬁaﬁ%%'s%bed in preparation 199.

pyri m di ne- 3-carboxylate n

'H NSMRl(IIDI\/lSOmig 400 Vi) 2043 (ran2H),en8b din, QH),22®66((212H’)93 94 (s, 3H),
in acetonitrile (1501) was added dropw se
428d%r2|'12) ﬁéiﬁr@n,t%"h stirred solution of 1,1'-

m,dazol e (17.02g, 105mmol) in refluxing
MS ggéﬁgﬁ%ﬁksi[\\/‘gﬁ?SSM) under
Preparation 202

Methyl 5-(aminocarbonyl)-1-[2-(3-fluoropropoxy)ethyli]-4-nitro-1H-pyrazole-3-

carboxylate

The title compound was obtained as a white solid from the acid from preparation
196, following a similar procedure to that described in preparation 199.

'H NMR (CDClI, 400 MHz) &: 1.83-1.99 (m, 2H), 3.58 (t, 2H), 3.84 (t, 2H), 3.98 (s,
3H), 4.40 (m, 1H), 4.54 (m, 1H), 4.70 (t, 2H).

MS APCI+ 319 [MH]

il

Preparation 203

Methyl 4-amino-5-(aminocarbonyl)-1-[(2S)-2-methoxypropyll-1 H-pyrazole-3-
carboxylate




10

15

nitrogen. The m xture was heated under reflux for 2
hours, cooled and the sol vent was renoved under

w0 eddoed1pr essure. The residue was treated w tPCTER2004/003747
(1501). The resulting pal e1gsey solid was filtered
of f, washed with water (3 x 100rL), and dried in vacuo
at 80 C to provide the figle compound, 2 .26g. H NWR
(CDCl , 400MHz) d: 3.79 f 3.98 (s, 3H), 4.07
(t, 2H), 4.77 (t, a@ §$jbrs 1H) 8.41 (br s 1H).
MS ES- nfz 335 [ M (E’r\é}vara ion £13 Met hyl
5, 7-di oxo- 1-[ 2- (3, 3. 3-tri f| udkoprdpoxy) et hyl 1-4, 5
6, 7-tet rahvdro-1 Hpyrazol oN N
, 3-¢/ | pvrim di ne-3-car boxvl 161- ?He title conpound
was obtained as a pale ow @ng fromthe conmpound
from preparati on 207 and 1'-c onyl di i m dazol e,
following a simlar procede to that described in
preparatlon 212. H NNR}QQQCI , 400MHz) d: 2.26 (m

3.61 (t, 2H) 3883(t 3.98 (s, 3H), 4.75
A s@?téorgr)'pa Iegzr? lprgpélrgah()ﬁ 19]7 (D19, BriRbn3 pAEdium

h drbxﬁjeo(&SQO ann?étﬁéh@r 20000 NEs8laYNEY to gentle reflux, and then
y -4,5, 6, 7mtggtrah dr o- 1(/ / - pqrazol o[ 4, 3- J

amnegnipy formeiené- 35a S4ronpl) e&pom@wlsat(cane @fotheem). Once the
add b Gomp Bl B pchi st ediunserJenobior 1 howrsginder
nitrogBhYrh8 '&oBfedJTn&tur%%QQﬂMér%H tmoq%ﬁ%& AfoRli®, and the filtrate
evaporated under reduced pressure to give the title compound as a yellow oil, 5.4g.
'H NMR (CDCI,, 400 MHz) & : 1.25 (d, 3H), 3.30 (s, 3H), 3.90 (m, 4H), 4.21-4.50 (m
2H).

MS APCI+ m/z 279 [MNa]"

Preparation 204

Methyl 4-amino-5-(aminocarbonyl)-1-[2-(cyclobutyloxy)ethyl]-1 H-pyrazole-3-
carboxylate

@]

\ ]

N

7

N

\ / NH,
O NH,

0O

/
H,C

A solution of the compound from preparation 198 (10.34g, 33mmol) in methanol
(400mL) was hydrogenated over 10% palladium on charcoal (Degussa 101 type,
2.1g) at 50psi H, and 50°C for 5 hours. The solution was filtered through Arbocel®



12.3mmol ) in refluxing acetonitrile (35nL) under
nitrogen. The m xture was then heated under reflux for
WQ2006/04%16 and cool ed to room tenperature. The PEBB2041Y3747
solid was filtered off, washege- with acetonitrile and
the filtrate evaporated under reduced pressure. The
: [ I [
f"te'i,%? EHE e M R ol Ot BRI BIERLIE) 1 e o tve
nd dsaa 8bloaridss hmud;@lsegconpound 2 39 H NVR
1 DMSO- D , 400 MHz) :170192 3.42 (t, 2H),
H I\H\ARQ{C(DCIs,%@OMBZ&é (1s39-3192 (ma, Bt (1d60 1|r§0 2, 3d), (2d13I2 (m, 2H),

o.scfeziluin U % 4HPA G0y B8, 727 ot hoypr oy ~1

lEsqy «c/ | pyrimdi ne-3- carboxylate-162- H C
5 MS Ph@%gbgl xychl oride (3.46m _, 37.2mmol) was

added to a soI ution of Rreparaiop®08! from preparation

209 (700ng, 2.48mmol) and tetraethyl anmoni um chl ori de
M ' er)CalZ?ﬁﬂMD‘r’l1[2?(%8edlﬁlmmeth@<vbeih’j/ﬂ-ﬂ Hapyrazole-3-

the reaction nmxture heat eg unEgr refl ux for 24 hours.
The cool ed m xture was c ed under reduced
pressure and the resi cpazeotroped with tol uene (3x)

to providethetlt'J npyund as ao/vhlte solid. H NWR
(CDCl , 400MHz) d: (dBRTH), 3.15 (s, 3H), 3.90 (m
1H), 4.10 (s, 3H), 4. 68 (dd, }§|dd, 1H).
Preparati on 216 Met hyl / 2

5, 7-di chl oro-1-f2-(cvcl obuty ethv -1
/-1-pyrazol o[ 4, 3-c/| pyHiBCn' di ne¢- 3- Na{zboxyl ate

10 A mixture of the compound from preparation 200 (4.83g, 15mmol) and 10%
palladium on charcoal (1.2g) in methanol (250mL) was hydrogenated at 3 Bar of
hydrogen and room temperature for 24 hours. The mixture was Warmed to 50°C,
filtered through Arbocel®, washing through with warm methanol (500mL). The filtrate
was concentrated under reduced pressure, and the residue azeotroped with

15  acetonitrile to afford the title compound as a white solid, 3.8g.

'H NMR (CDClI,, 400MHz) &: 3.68 (m, 2H), 3.91 (s, 3H), 4.03 (t, 2H), 4.61 (t, 2H),
5.61-5.96 (m, 1H), 6.20-6.39 (br s, 2H).
MS ES+ m/z 293 [MH]

Preparation 206

20 Methyl 4-amino-5-(aminocarbonyl)-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1H-pyrazole-3-

carboxylate
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N, N-Di i sopropyl et hyl am ne (3.4m _, 19.5mvol) was added
dropwi se to a solution of the conpound from
w@e@paswmté on 210 (2g, 6.5mmol ), phosphorous oxRCHIB4A®3747
(9.04m., 97.3mmol) and t et r-d4&thyl anmoni um chl ori de
(2.15g, 13.0mml) in acetonitrile (25nL) and the
A soletiet ofothéreamnpdunddem pedgarstiéon 99¢40.9g, T1 Smami) msr'nethanol
showed starting material remai ning, so additian

(64%w€)swﬂ%hwd@m&q everdt)% rafadiursgn charam(10- Qﬁ)safa%i@@a and
50°G 504 Riise Do et mesulieredtietlion Arefoa il sicnd the
fll’terJr %@ﬁée’s ?V ﬁgm r@&gnf‘opﬁné Ueﬂ?ezﬁﬂiafé)f?/% WhEBntrated under

epro Ct was di $So

redudiedipressuret W&raérdsﬁﬁ@was kwplsmﬁadbmetchuwab%m(g%vt zwmm,

dried over magnesi um sul phate and evaporated under

tempesatiyedo mr@wda tee titte pregual @smnoihitgesligu (34-2e04p).

NSRRGSR ERAG 1 APt sP ek Ry € 215485, 21

a pentane (20:80 to 100:0) to provide the title
629‘3@?%bgﬁ as a white solid, 1.0g. HNWR (CDCl , 400MHz)
: 1.40 (m 1H), 1.55- Préﬁa(dfbn%ﬂ)?l 2.10 (m 2H), 3.80
m 3H)_ 4.1 (s, 3H), 5 OO H% Preparation 217
Me Migo-b-(Enai 3§|-tf lueriopeaprxweiby i H-pyrazole-3-

H pyrazol of 4, 3-¢c pyrlmd|n - 3-. carboxyl ate o-

Phosphor ous oxychl ori de MSWU was added
portionwise to a sqtution of the conpound from
preparation 2 (3FL3g, % ) and tetraethyl ammoni um

chl oride (4.08g, 2 1) \in propiqpitrile (501) and
the reaction thenFstirred un reflux for hours. The
cool ed m xture was concentrat eg, und reduced pressure
NH,

The title compound was obtained as an off-white solid, from the compound from
preparation 201 following a similar procedure to that described in preparation 205.
'H NMR (DMSO-d,, 400MHz) &: 2.41 (m, 2H), 3.52 (t, 2H), 3.68 (t, 2H), 3.74 (s, 3H),
4.49 (t, 2H), 5.09 (s, 2H), 7.40 (s, 2H).
MS APCIl+ m/z 325 [MH]

Preparation 208

Methyl 4-amino-5-(aminocarbonvl)—1 -[2-(3-fluoropropoxy)ethyl]-1H-pyrazole-3-
carboxylate
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and the residue azeotroped with toluene (2x). The
residual solid was triturated with pentane: et her

W@ 2@50a9%b061) , and the resulting solid filteredP@f/iB2004/003747
Thi s was preadsorbed onto sitbgca gel and purified by
col um chromat ography on silica gel using ethyl

t
Theéiﬁlﬁ mm \§BI§ g‘r&éaréﬁ)in bgaﬁﬁtfaﬁv%dl‘@frbht irm&ﬂgmfsrgm

prep(amatlcm-QOZ Aio08wing, théhi)roceldlﬁé c(escrlBe{j Jn Er&l@ramqn 206 .,
) % 1H). M croanal ysis 14: H, 2.85;
H NMR:(Q. . 460HMte) N 1.88u 984@ 240, 92@1 (H 21)g3:95(m, 5H), 4.38 (m,

1 % - Rr tion 218 Met hyl
1H)’5‘?§62F‘c %ﬁ ‘65§ (?Tg ;2,2-trifluoroethoxy)ethv
P-1H Pyrazol or4. 3-c/| Pyri m di ne-3- carboxyl ate A
m xture of the conmpound from preparation 212 (1Qg,
29. 8mml ), phosphor ous Rygpatdtioni20® (42ni, 447mm|) and

tetraethyl ammnl um chl ori de hydrat eg( 14. 8¢g )
ethyl hfidenid-methoxyppomll-9. 7odiaxet; 9.6 dtetnahwdrq—AHrpwazeloM 3-

8 hours. The cooledgn1xtﬁﬁ ggs ngéggtrated under
reduced pressure a ! € oped with

tol uene. The product was partitioned between

di chl or onet hane (6001.) and water (500nL) and the

| ayers separated. The Hghieous sol ution was further
extracted with dichloro thane (2%500n) and the
conbi ned organic SH|%LJ shedjwi th water (5001L)
and brine (200) negne3|un1sulphate
and concentrated under red pres The crude
product was purified by co chr ot ogr aphy on
silica gel using an giﬁglon peht et hyl

acet at e: pent ane (33: :50) Ho afford the title
conpound as a white SO|I .6 H NVR (CDCl , 400MHz)
d: 3.75 (q, 2H), 4.10 (s, SFD 4.15 (t, ZFD, 5.05 (t,

A m&'fﬂre of the amine from preparation 203 (2.7g, 9.7mmol) and 1,1'-

carbonyldiimidazole (1.89g, 11.7mmol) in N,N-dimethylformamide (80mL) was
stirred at room temperature for 1 hour. The mixture was concentrated under
reduced pressure and the residue dissolved in acetone. The mixture was sonicated
for 30 minutes, and the resulting precipitate filtered off and dried. The filtrate was
sonicated again, the precipitate was filtered, dried and combined to afford the title
compound, 740mg.
'H NMR (DMSO-d,, 400MHz) &: 1.05 (m, 3H), 3.15 (s, 3H), 3.75-3.85 (m, 1H), 3.88
(s, 3H), 4.40, 4.60 (2xm, 2H).
MS APCI+ 305 [MNa]"

Preparation 210
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M5 APCI+ mz 373 [M Preparation 219 Mt hyl
5,7-dichloro-1-[2-(3,3,3-trifluoropropoxy)ethyl!|-1H py
WO 2006l0ea6dlg 3- ¢ pyrimidine- N | A mxture of thRCT/IB2004/003747
conmpound from preparation 2.]139(3 28g, 9.37mmol),
phosphorous oxychl ori de (13 m., 140nnn|) and

D ,

d]leﬁflUlﬂlE:;OarHﬂXXJl‘&ﬁe The cool ed m xture was concentrat ed
under reduced pressure and the residue azeotroped wth
tol uene. The produ was partitioned between
di chl or onet hane (5 d water (501.) and the | ayers
separated. The aquelus soj ution was further extracted
wi t h di chl or omet hane (2x5 he conbi ned organic
sol utions dried over magnesi hat e and
concentrated under reduced p reNHhe resi due was
triturated with pentane: et H¢ he resulting solid
filtered off, washed with pe Brledln vacuo
to glvethetltle conplgbpd ag a spjid, “3.2g H NWVR
(CDCl , 400MHz) d: 2.20 ( : 57(t 2H), 3.90
(t, 2H), 4.06 (s, 3H) 4.99 (tO2H). M5+ miz 387 [ MH]

A SOBIUFTA e Qe Trop PaRaTalien 304 $8:320e BRgMOl in acetonitrile (70mL)

wes R A SRR AR B Bbee g goe

82.5mm8B ¥ MtStoflitriler(@BOHINS. TRERAHION WAMHRNeRRFY 1‘0‘?% fakfer 18
followng a simlar procedure to that described in

hours under reflux, and then cooled to 0°C. The resulting yellow precipitate was

filtered off, washed with ice-cold acetonitrile and dried in vacuo to afford the title
compound, 7.28g.
'H NMR (CDCl,, 400MHz) 8: 1.26-1.40 (m, 1H), 1.54 (m, 1H), 1.63 (m, 2H), 2.01 (m,
1H), 3.63 (t, 2H), 3.81 (m, 4H), 4.59 (t, 2H), 11.78 (br s, 1H), 11.38 (br s, 1H).
MS ES m/z 307 [M-H[ |
Preparation 211
Methyl 1-[2-(2,2-difluoroethoxy)ethyl]-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylate

A solution of 1,1’-carbonyldiimidazole (3.16g, 19.5mmol) in acetonitrile (60mL) was
added portionwise over 3 hours to a solution of the compound from preparation 205
(3.8g, 13.0mmol) in acetonitrile (150mL) stirring under reflux. The reaction was then
stirred under reflux for a further 3 hours and allowd to cool. The reaction mixture was

concentrated under reduced pressure and the residue triturated with water, the
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preparation 219. H NWR (CDCl , 400 MHz)d: 1.76-86 (m
2H), 3.48 (t, 2H), 3.95 (t, 2H), 4.09 (s, 3H), 4.29
w@ dabs/0d9d)g 4. 42 (dd, 1H), 5.01 (t, 2H). M5 APQPGT/IB2004/003747
351 [ MH] Preparation 221- 16860Vt hyl
5-chl oro- 1-r (2SV2- met hoxypr opyl | - 7-r (4- met hyl pyri di n-2
resu1t7 %M(ﬂﬂ réd 'd?ry(/v%%ﬁé@'i/\ﬂtlﬁivater ﬁr\d drled in vacuo to afford the title
c yri m di ne- 3-car boxyl ate - o- A solution of

compoant ras- & patket drgly pplid d3.1ég( 850y, 7. 83mm|) in
... di met hyl sul phoxi de é?rn_ was warnmed to 30 , and the
H NMBHPSOct oMt z) pobir épaﬂﬂa)t Bof9 @1§H()5@@ﬁgt 2H), 3.64 (t, 2H),

5.9%Molis 145755 Bt | ABAbEoMEa 1 o room t enperat ure.

xture was poured into water (100n) and
MS Eﬁr@?gﬁﬁww di chl or onet hane (2x200nL). The conbi ned

organi c sol utions were Prephedion212 wat er (200L),
Ci tr| c IaC| d. sol ut| on 100rL) then dr| ed over mane5| um

and dried to af¥h eIIow

crystals, ZOerg HNI\/R( .18 (d, 3H),
2.40 (s, 3H), 3.25 ( 3. 90 (s,

3H), 4.85 (d, 2HF— 8,20 (br s, 1H).
MS APCr miz 389 |

A solution of the amine from preparation 206 (21.7g, 70.0mmol) in acetonitrile
(150mL) was added dropwise over 2 hours to a stirred solution of 1,1’-
carbonyldiimidazolé (17.02g, 105mmol) in refluxing acetonitrile (850mL) under
nitrogen. The mixture was heated under reflux for 2 hours, cooled and the solvent
was removed under reduced pressure. The residue was treated with water (150mL).
The resulting pale grey solid was filtered off, washed with water (3 x 100mL), and
dried in vacuo at 80°C to provide the title compound, 21.26g.
'H NMR (CDCI,, 400MHz) &: 3.79 (q, 2H), 3.98 (s, 3H), 4.07 (t, 2H), 4.77 (t, 2H),
7.87 (br s, 1H), 8.41 (br s, 1H).
MS ES- m/z 335 [M-HT

. Preparation 213

Methyl 5,7-dioxo-1-[2-(3,3,3-trifluoropropoxy)ethyl]-4,5,6,7-tetrahydro-1H-

pyrazolo[4,3-d|pyrimidine-3-carboxylate
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Preparation 222 Met hyl

7-([4-({rte/t-butyl (di nmethyl)silylloxy)nethyl)pyridin-
wWQ@2005l08981610) - 5- chl oro- 1- (2- et hoxvet hyl ) -1/ PCT/IB2004/003747

/ -pyrazol o[ 4, 3-c/ | pyri m di nd68- carboxylate HC 3 HC

>CH, CKHI 3X\ A mxture of the dichloro conmpound

Theftitleroopnsardavas obfnéd 86 mpale A@iow! Solidribrd the compound from
(ferf-butyl-di rreth | -si| anyl oxynet hyl)-pyridin-2-y

prepasalion206@ndo!, Yoo, Opvlé apolg, Tabning 3 iiur:mlﬂfa|O§oqercsiure to that

or omet h om_) was stirred at roomtenperature
desqrg}eciqlgtﬁrgpapﬂ?gnré ure was partitioned between water

'H ngl 308k )¢ ea loayer
par at e?j angm%?e orgaﬂﬁcﬁlﬁlﬁase r’| e %\?gr(? ﬁ'%gégﬁu{%, 3H),

475S(lﬂ|2}H)a;t83051(gi aparesedHynder reduced pressure. The
resul ting yellow oil was purified by colum

MS g1iz SRt ]aphy on an Isolute(r) silica gel cartridge
usi ng an el ution gradi ﬁ:pt of et Ezcl acet at e: pent ane
(O 100 to 70:30) to af e conpound 229ng

H) 4.53 (s, 2H) G‘lpﬁﬁm(dilm-:-—zhd)arb@xﬁ@te(m H) 8. 12 (m

ES+ mz 521 [MH Preparation 223 Met hyl
i M n-2-ylamno)-1

| oro-1-(2-propoxyet hyl)/\k\ﬁlpyrl
razol o[ 4, 3- c/| pypAimd@i ne-8-carlpjo xyl ate- 168-

225

A solution of the amine from preparation 208 (2.3g, 8.0mmol) in acetonitrile (35mL)
was added dropwise to a stirred solution of 1,1’-carbonyldiimidazole (2.0g,
12.3mmol) in refluxing acetonitrile (35mL) under nitrogen. The mixture was then
heated under reflux for 2 hours, and cooled to room temperature. The resulting solid
was filtered off, washed with acetonitrile and the filtrate evaporated under reduced
pressure. The residue was triturated with water, the solid filtered off and the two
isolated solids combined and dried in vacuo to afford the title compound, 2.3g.
'H NMR (DMSO-D,, 400 MHz) &: 1.70-1.92 (m, 2H), 3.42 (t, 2H), 3.79 (t, 2H), 3.83 (s,
3H), 4.27 (dd, 1H), 4.40 (dd, 1H), 4.65 (m, 2H).
MS APCI+ m/z 315 [MH]"
Preparation 215
Methyl 5,7-dichloro-1-[(2S)-2-methoxypropyl}-1H-pyrazolo[4,3-d]pyrimidine-3-
carboxylate
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A m xture of the dichloro conpound from preparati on 57
( .33g, 4mmol) and 2- am nopyridine (1.88g, 20mmol) in

waelc@hlgwodet hane (16nl) was stirred at 35 C f oPCB32004/003747
hours. The reaction was dil-ysgd wi th dichl oronet hane
(200m.), the m xture washed with 1Mcitric acid
solution (2x 50r), dmH over magnesi um sul phate and
evapor at ed under reducéd\pressure_to afford the title
conmpound as a yell V{laio'}ﬁ’\\l' 489CI H NVR (DMSO D + 1

o)) , 1.38 (m 2H),
(SN 3H), 4.94 (t,
8.10 (d, H), 8.38 (d,

drop TFA-d, 400MHZ)'s .80 \(t,
3.37 (t, 2H), 3.85 (t, 2H), /3
2H), 7.20 (m H), 8.01 (m Ny H)
1H). M5 APCl+ mz 391 [IVH] P | [224 Methyl
5-chloro-1-[2-(cvclo | oxy)ethyl'l -7-r(4-nmethyl pyri di
n-2-v am nol- 1Hpyrazol ol 4T X c/ | pyri m di ne- 3-car bo
xvlate A mixture of the dichl®ro conmpound from

PhoBHolous iy eapT e 34081, 37eameabeRs Sicite A sl inn #idhe

compb A N BEoRL 2001000, 23R THEH 40 LBbe Aot
chlotid& Byb)ata1616my! BT 2aeel) $®butiopitrile BAILL)arhetréaction mixture
| ayers separated. The organic |ayer was washed again

heatgidtundsirtretlex tri24 katrat T coaledrmixiurgaras conaninaied ender
oo Boliiipta s Arnibe TRl e e B LRI Brgih e une
' 50nL), the mixt icated, th
comPHERE R Whe BIBL o PG ed 't n vacuo to afford the
"H NNIR (€ DTIRVOMHASS: 4 .3®(d, BM)s 811i5d(s, BHFBL00XAD-1HY, VB (s, 3H),
(DVMSO-D +TFA-d, '400MHz) d: .35 (m 1H), .50 (m 1H),
4.68 (od, ( hh), £08,(dd, 1H).

Preparation 216

Methyl 5,7-dichloro-1-[2-(cyclobutyloxy)ethyl]-1H-pyrazolo[4,3-d]pyrimidine-3-
carboxylate

N,N-Diisopropylethylamine (3.4mL, 19.5mmol) was added dropwise to a solution of
the compound from preparation 210 (2g, 6.5mmol), phosphorous oxychloride
(9.04mL, 97.3mmol) and tetraethylammonium chloride (2.15g, 13.0mmol) in
acetonitrile (25mL) and the reaction heated under reflux for 18 hours. Tic analysis

showed starting material remaining, so additional phosphorous oxychloride (10mL,
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25

2.00 (m 2H), 2.42 (s, 3H 3.75 (t, 2H), 3.90 (m 4H),
4.95 (t, 2H) 7.10 (d, 1H 7.82 (S H), 8.30 (d, 1H). M
WORGsA498ie 417 [ VH] Preparation 225 Met hyl 5- cPCDIBR0M4/003747

42- (2, 2-di fl uor oet hoxy) et hv_qg3-
P-7-r(4-met hyl pyridin-2-yl)am nol -1 Hpyrazol of

107@1@%2({\) gﬂdd%dé %fé@%ﬁ&ﬁ%gg‘e@oﬂ o elrtaﬂ?)@f&%pﬁ% g Wadurs.

as a OW SO rom OTO

Thewawmtuwm@t@ﬁaémat@a uhbier asdliczdapressurd and td residue
(1.62g, 15mmol) follow ng the procedure described in
azegirepad with é@ﬂu,@aa (251 OQvRL . %b@C[Drbductlwaﬁi dissvlvaddn digomemethane

SOOZpbfqu?ggatWIﬁ'E%t% gézé(ﬁﬁiiwyl_e@!?pv(seg’rﬁggne?éwrﬁ@uﬁg\atsf and
evaéor?ail 4 gnd@mggﬁg@ﬁ@%étﬁ’g ﬁ'%@ gﬁ&é’-‘él'oduct was purified by column

1 OF 0 PYFi

chroﬁtﬁatagraphyr@snﬁg? aR.12oltdd lsiliek agmrd@é Bid lanlelbipor Qiédlé}ﬁt of

3-C/]pyrimdine-3-carbo xvlate A m xture of the
ethyt htetate: pentaoer(@0fdbin HO&Patcapriovidebs titls. @ygnpaundasalwhite solid,
and 2- am no-4-picoline (4.85g, 44.8muol) in
Othcetonitrile (60mM.) was stirred under reflux for-170-

H W?ﬂ%ﬁﬂ@ueou %0 B L35, P S5 O 28 a.s0 (m

3H)t,j;1qor(gx3|q)"e5@@ tr Qﬂg for mnutes. The m xture was then
cool edlnlce O minutes, the resulting

precipitate f| I tered ofFfrepamiimadZW th icecold

i n vacuo to afford the t'B}beox ound 5 05g. H NI\/R
(DMSO- D, 400MHz) d: 2.3 , 3.81 (s, 3H), 4.00
(m 4H), 5.02 (br s, 2H), 685(br s, 1 H, 7.64 (br
s, 1 H, 804 (br s, 1H). ,

Phosphorous oxychloride (14mL, 148mmol) was added portionwise to a solution of
the compound from preparation 211 (3.13g, 9.84mmol) and tetraethylammonium
chloride (4.08g, 2.46mmol) in propionitrile (50mL) and the reaction then stirred under
reflux for 18 hours. The cooled mixture was concentrated under reduced pressure
and the residue azeotroped with toluene (2x). The residual solid was triturated with
pentane:ether (40mL:10mL), and the resulting solid filtered off. This was pre-
adsorbed onto silica gel and purified by column chromatography on silica gel using
ethyl acetate:pentane (34:66) to afford the title compound as a white solid, 2.69g.
'H NMR (CDClI,, 400MHz) 8: 3.55 (m, 2H), 4.03 (t, 2H), 4.06 (s, 3H), 5.00 (t, 2H),
5.66 (m, 1H).

Microanalysis found: C, 37.14; H, 2.85; N, 15.68. C, ,H,,CL.F,N,O, requires C, 37.20;
H, 2.84; N, 15.78%.
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M5 ES+ mz 445 [MH Preparation 227 Met hyl

5-chl oro-7-r(3-net hyl phenyl )am nol-1-[2-(2,2,2-trifluo
w0 o@bheryg et hyl 1- 1 Hpyrazol of PCT/IB2004/003747

4, 3-c/| pyrim di ne-3-car boxyhgie F A m xture of the

chl oro conmpound from preparation 218 (746ng, 2mol)

and 3- nethylaniline ( . lo) 1n
di met hyl sul phoxi de (8@%@@_%d at room

Methy FORCRIHIES - f-p-(B2 [PouifiBiorcB1go g &thyl & Apgrapaidii {3-amgfmidine-3-
between di chl or onet hane (200nL) and water (501), and

carbokglaleayer s separated. The organi c phase was washed
with hydrochloric acid (20n.) and ter (2x50nm), then
dried over nmagnesi um sul apor at ed under
reduced pressurepgto Af titke conpound as a
white solid, 880 H NVR ( A00MHz) d: 2.38 (s,
3H), 3.98 (q, 2H T 4F05. (s, 4.30 (t, 2H), 4.90
(t, 2H), 7.00 (d, H, 7.31 ( . (s, H, 7.55
(d, H, 8.45 (s, H). NEsAPC l>144 [I Preparation
228-171- Met hvl O
5-chl oro-7-r(4-fl uoro-3-net hyl Qhenyl )am nol-1-[2-(2, 2.
2-trifluoroet hox

A s S 157 BPTPSCER TR PrRATALom 242§ A% BEmOyphaspppEous
oxng%rﬁigﬁﬁgﬁrggg%%dftbﬁgbfmy?arﬁmOﬁwg %ﬂlﬂ?ﬂ‘ér}gﬁr% e 1 3.89,

4-f1 uor o-3- net m ne, f
89.4nfrao) 1o propiveitrike $125rhewas stirreg amaler eaflux2or 8HhdwR The cooled
(CDCI 400MHz) d: 2. 30 (

_ S, SI&I), 3.98 (g, 2H),  4.05 (s, )
mixtgrg wag concentratedyunder oedyced prepsureg, El he re|s])que7a2§g)tr(qppd with
tolue'_rQé. T7he4p7ro§jm:t V'\_IIZIS pgi"tﬁl%n{a%’be'f%een dichloromethane (600mL) and water

(500mL) and the layers separated. The aqueous solution was further extracted with

dichloromethane (2x500mL) and the combined organic solutions washed with water
(500mL) and brine (200mL), then dried over magnesium sulphate and concentrated
under reduced pressure. The crude product was purified by column chromatography
on silica gel using an elution gradient of ethyl acetate:pentane (33:67 to 50:50) to
afford the title compound as a white solid, 5.4g.
'H NMR (CDCl,, 400MHz) &: 3.75 (q, 2H), 4.10 (s, 3H), 4.15 (t, 2H), 5.05 (t, 2H).
MS APCI+ m/z 373 [M]'

Preparation 219

Methyl 5,7-dichloro-1-[2-(3,3,3-trifluoropropoxy)ethyl]-1H-pyrazolo[4,3-d]pyrimidine-

3-carboxylate

A mixture of the compound from preparation 213 (3.28g, 9.37mmol), phosphorous

oxychloride (13.1mL, 140mmol) and tetraethylammonium chloride hydrate (3.88g,
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M5 APCl + mz 462 [MH] Preparation 229 Met hyl

5-chloro-7-r(4-nethyl pyridin-2-yl)amno]-1-[2-(3, 3, 3-t
wo pdosaesopr opoxy) et hyl 1- 1 H Pyrazol of 4, 3- ¢/ 1pR@I/1B2004/003747

m di ne- 3- car boxvl ate The titgm conpound was obt ai ned

as a solid in 74%yield fromthe conmpound from

. 23.4@&@@@%{3}%%&% gfggn@) #3528 AR ot Fétx %P;?Qﬁdﬁﬁgﬂ@cooled

e ‘descri I'n preparation 223.-17

mixt(FEMREs Bomcdntekiten uhder deddiMnzksare ghdithe(residiid) azedtrbped with
(t, 2H), 3.63 (t, 2H), 3.88 (s, 3H), 3.91 (t, ZI-?_,
toluenep TThet progupt was partitiened)between dichlorametigare (§amLpnd water

APCl + ' ) h .
sorPlicing s ot SEP o R AN brther syipgied with
o e A R T e

mag@ssians suipHatenand toyceritchtéd amdeheedueedguressdreoThe residue was
] pr;gaf ation 220 and 2-am no-4-picoline, follow ng the
tritunaitest with menganssetheadhpiepultipasatid §hersff, washrd wilspentane and

siody i s o RO S bS48 71, 2 10 5

AR GG oyl 2Pl A0 (2B 335 Gt 486'8, 3y

4.995t,@HMpr o- 1- (2- et hoxyet hyl ) - 7- {r 4- (hvdr oxynet hyl ) pyri di
n-2-yl lam no) - 14 pyrazol o[ 4, 3-
MS+cmV 987 Mt ne- 3- car boxyl i ¢ aci d- 173-

Preparation 220

Methyl 5,7-dichloro-1-[2-(3-fluoropropoxy)ethyl]-1H-pyrazolo[4,3-d]pyrimidine-3-

carboxylate

The title compound was obtained as a cream coloured solid in 86% yield, from the
compound from preparation 214, following a similar procedure to that described in
preparation 219.
'H NMR (CDCl,, 400 MHz) &: 1.76-86 (m, 2H), 3.48 (t, 2H), 3.95 (t, 2H), 4.09 (s, 3H),
4.29 (dd, 1H), 4.42 (dd, 1H), 5.01(t, 2H).
MS APCI+ m/z 351 [MH]"

Preparation 221
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A solution of the conpound from preparation 222
(229ny, 0.44mmol) in 1N sodi um hydroxi de sol ution

w@ 200301961@nd di oxan (10m.) was stirred at roonPCT/IB2004/003747
tenperature for 72 hours. Thegsn xture was acidified to
pH 4 using hydrochloric acid and extracted with a

Mett$ 154Eh18Fb- I[P % - FRitharop %}l-ﬁigggﬁg@ﬂﬁ%ﬁbﬁﬁ@ql?érﬁino]-1 H-
conbinéed organi c extracts rired over nmaghesrum

pyragalophatdpamnaidine3ecaabexylateder reduced pressure to
afford the title conpound as a yellow solid, 140ng. H

NVR (DVSO-D , 400MHz) d: .07 (t, 3H CHs 55 (g, 2H),
3.93 (t, 2H), 4.65 (t, 2H), 4.99 (s, RH), 5.60 (m
1H, 7.10 (m 1H), 8.29 (m 1H). Py tion 232

5- Chl oro-1-[ 2- (cvcl obljCyl oxy) et hyl If - 7- r| 4- et hyl pyri di
n-2-yl)am nol - 1// - pyrazypl o[ 4, 3 A

¢/l pyrim di ne- 3- garcho I C\ aci Al\gol ution of the
ester from preparatiol 224 (600 1.44mol) in

di oxane (5m _) and sodi un?Nhy [ solution (5m )
e 19 18 hours. The
N“ed d pressure and

was stirred at roomtenp
splution (25m ). The

sol uti on was concenﬁ_g@t ed

diluted with citric N

resulting precipitate S tered off, washed with

ether and dried in vacuo at 50 Cto afford the title

)| L1V al i d, . . .

A BRSO 2B e, M AR
(TmldHas da@hedto 30T, ard 4% GRhlotblconolfd(fromBrdpardtih 215

(m H), 4.90 (t, 2H), 6.98 (d, H, 7.85 (s, 1H), 8.20
(5000, 115§mmidt) Adfeide TinezredOtion el Sfirreplfontifornh@33 hbidrs at 30°C
and then cooled to room temperature. The reaction mixture was poured into water
(100mL) and extracted with dichloromethane (2x200mL). The combined organic
solutions were washed with water (200mL), 1M citric acid solution (100mL.) then
dried over magnesium sulphate and concentrated under reduced pressure. The
product was triturated with ether, the solid filtered and dried to afford the title
compound as yellow crystals, 200mg.
'H NMR (DMSO-D, 400MHz) §: 1.18 (d, 3H), 2.40 (s, 3H), 3.25 (m, 1H), 3.30 (s, 3H)
3.90 (s, 3H), 4.85 (d, 2H), 7.00 (brs, 1H), 8.20 (br s, 1H).
MS APCI" m/z 389 [MH]
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5- Chl oro- 7- K4- met hyl Pyridin-2-yl)am nol -1-r2-(2, 2, 2-tr
i fluoroethoxy)ethv -1P/-/-
w@yangleod 4, 3- ¢/ | pyri m di ne- 3-carboxylic aci d PMI/BB2004/003747
m xture of the ester from prgparati on 226 ( . 2g,
2.70mmol ) and sodi um hydroxi de solution (4.1n, 4.1
mol ) in dioxane (17. 4r‘$q$gay@(§mséﬁgred at room
tenperature for hours m xture was
Metﬁ@iﬂﬁﬁm({ [redutidihethylsipAldxpinestyuneyrihe-2tyiRanhiasl-8Lhloro-1-(2-
di ssol ved I n vvater (SOm_) _The solution was washed
azmodalre ; rylateici di fi ed using.
citric aci d y]?: resultl ng solid was filtered off and
dried in vacu afford the title conpound, 925ngy. H
NVR (DMBO-D , 400MHz) d: 2y , 3H), 3.32 (g, 2H),
4.07 (t, 2,H), 006 (t, 2H | 6.
1H), 8.13 (d, 1\H). Pr i
3-({[telf-Butyl (T innoxy)nethy$H§Q'ﬁi;oro 1-(2
- et hoxyethyl)- /- | pyrim di
/ - pyrazol o[ 4, 3-c/ | '&rN?amneHXKOi-HC%
CH -175- A solutid noGrrethyIpyrlmdlne(l
3g, 10. 4mol rimethyl silyl)am de
(3.8Qg, 20. rahyc!lrof uran (40r1L) was
stirred at roo elperature for mnutes. A solution of
the dichloro corrpourQI from preparati on 154 (3.5g

N AN EREYE G
(ter-SRFLARRI1EI R o¥FRethyl)-pyridin-2-ylamine (WO 2001 017995, prep 8-5)

(746mg, 3.13mmol) in dichloromethane (10mL) was stirred at room temperature for

18 hours. The mixture was partitioned between water (30mL) and dichloromethane
(30mL), the layers separated and the organic phase dried over magnesium sulphate
and evaporated under reduced pressure. The resulting yellow oil was purified by
column chromatography on an Isolute® silica gel cartridge using an elution gradient
of ethyl acetate:pentane (0:100 to 70:30) to afford the title compound, 229mg.
'H NMR (MeOD-D,, 400MHz) &: 0.06 (s, 6H), 0.87 (s, 9H), 0.99 (t, 3H), 3.48 (q, 2H),
3.87 (m, 2H), 3.88 (s, 3H), 4.53 (s, 2H), 4.88 (m, 2H), 6.96 (m, 1H), 8.12 (m, 1H)
MS ES+ m/z 521 [MH]’

Preparation 223

Methy! 5-chloro-1-(2-propoxyethyi)-7-(pyridin-2-ylamino)-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylate
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concentrated under reduced pressure and the residue
partitioned between dichl oronet hane and sat urated
wa@pavesiasne chl ori de sol ution and the |ayers sepeCEHIB2A04/003747
The organi c phase was dri ed168er magnesi um sul phate
and evapor at ed under reduced pressure to give a red
A m§ﬁur’e%f tﬂé‘@l&ﬂ&@%&nﬁhﬁﬁwdoﬁéﬂnfbréﬁar@(loﬁ@wm%g 4mmol) and 2-
chr omat ography using an Isol'ute(r) silica gel

aminep\ridirdgel .88yl 20melol)tin miml"gml@meﬁhan@UGmL) was stirred at 35°C for
met hanokdi chl or onet hane :100 to 3;97) to provide the
18 hours.d heoiggetinn was dilvied %&I@aprwetéavg (2@DivR thenwmirture

wasaeni W\‘{M_JIZIQ/I %IC aé:lcg%cgltJHor(? g% QO@%éﬁﬁdg%rﬂragﬁ%ﬁmsu%hate and
eva;?d?')atedd'u r(r%dugéa r&sjc@e (&aﬁbpd th8 198 dotmpdifid adB yelibw solid,

Prep ration
148@5 ChI oro 1 (2- ethoxyethyl) 7 I (6- rrethyl pyrlmd|n 4- v

) am nol - I:S)yrazol or4. 3- rimdin-3- met hanol
H NWIR(OMS @D 1d Eonping, F0OMHE) épQﬂBQti/ D454 7, 337 (

2H) (365 B e bs; 953 ol PP 203k B8 &% kA <. 1+,

8.38‘9@%%] rred at roomtenperature for 18 hours. The

i Xture was concentrated under reduced pressure and

MS APCIF ez B9 [MIHE i ti oned between ethyl acetate (100nl)
and water (100r.) and the | ayers separated. The
aqueous sol ution was elrengtedigngzdn further et hyl

pyrarzgﬁjmjged]‘ﬁ@,é}mw,ﬁéfgq%}bgng@ umm chrorrat ography usi ng an
I'sofute(r) siftica gel cartridge and an el ution

gradi ent of net hanoth oronet hane (0:100 to 2:98) to

g
HN X CH

A mixture of the dichloro compound from preparation 216 (1.0g,- 2.90mmol) and 2-
amino-4-picoline (1.57g, 14.53mmol) in dichloromethane (12mL.) were stirred at
room temperature for 18 hours. The mixture was partitioned between
dichloromethane (250mL) and 1M citric acid solution (100mL) and the layers
separated. The organic layer was washed again with 1M citric acid solution (100mL),
water (100mL), and brine (20mL) then dried over magnesium sulphate and
evaporated under reduced pressure. The product was suspended in ether (50mL),
the mixture sonicated, then filtered and the solid dried in vacuo to afford the title

compound as a yellow solid, 618mg.
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provide the title conpound, 2.6g. H NVR (CD OD,
400MHz) d: 1.19 (t, 3H), 2.57 (s, 3H), 3.66 (q, 2H,
w@286/049616 2H) , 4.84 (t, 2H), 4.90 (s, 2H), 8. 3BCT/EB2004/003747
1H), 8.72 (s, 1H). M5 ES+ 189364 [VH Preparation 236
5- Chl oro-1- (2- et hoxyet hyl ) - 7- [ (6- et hyl pyri m di n-4-v
1 +HEnad o C |
H n@gkf(@mérctbl% gxgﬁa%dlcsr?iarﬁH%a.i BBY( n—gsm%o%s?amv)a1dm1«ﬁezH)
2. O(p@ntim)j\& 42(d, BHIN3i7Eet 2 p @. %)(mtmd)) 4095 (mQHaJ tdBdd, 1H), 7.82
reparation 235 (2.6g, 7.15mmmol) in
(s, 1dﬁ cﬁl%r@m@i"ﬁane (150nL) and the reaction then stirred
Q0 ure for a further 2 hours. A solution
MS g\ch @W&@w| phate (7.5g, 30mvl) in water (75mnL)
was added dropw se, folpapgghtidy, B8 urated sodi um
bi carbonate solution (75m ) and then ether (75m ).
Metﬁ"}'les oo §2 48 L-difluorcsthdxnethyli-fidnesthy pyddink2-y)agdéma)-1H-
arated. The aqueous sol ution was extracted with
pvraczn [ﬂﬁrﬂ%@@@%&ﬁﬁﬁ&é@%ﬂ) and the conbi ned
organi c solutions dried over magnesi um sul phate and
evapor at ed under reduced pressurep resi dual brown
solid was purified by colum chronat ogljaphy using an
Isolute(r) silica gel cartridqi ion
gradi ent of ethyl acet pent Ne (0:100 100:0) to
provi de the tigle cor%oundNas olid, 1.66g. H NWMR

(CDCl , 400MHz) 1.25 (¥ SN 63 (s, 3H), 3.72
2H), 8.29 (s, 1H),
. > 1H). M5 ES+ mz

(q, 2H), 4.06 (t,F2H), 4.
The title compound was prepared as a yellow solid n 56% yield from the chloro

8.81 (s, 1H), 10. 34
362 [VH -177- Prep i on 237

compound from preparation 217 and 2-amino-4-picoline (1.62g, 15mmol) following

the procedure described in preparation 224.

'H NMR (DMSO-D, + 1 drop TFA-d, 400MHz) &: 2.40 (s, 3H), 3.68 (m, 2H), 3.88 (s,

3H), 4.00( t, 2H), 5.05 (t, 2H), 6.00 (m, 1H), 7.04 (d, 1H), 7.76 (s, 1H), 8.24 (d, 1H).
Preparation 226

Methyl 5-chloro-7-[(4-methylpyridin-2-yl)amino]-1-[2-(2,2,2-trifluoroethoxy)ethyl}-1H-

pyrazolo[4,3-d]pyrimidine-3-carboxylate

A mixture of the chloro compound from preparation 218 (5.6g, 14.9mmol) and 2-

amino-4-picoline (4.85g, 44.8mmol) in acetonitrile (60mL) was stirred under reflux for



5- Chl or o- 1- ( 2- et hoxyet hv
-7-[(6-nethyl pyri mdin-4-yl)am nol-1/ /-pyrazol or4, 3-

WO Bsiometlé ne- 3- car boxylic acid CH, 2-Methyl - 2- BC/E32604(003747
601L, 0.32nol) was added taoqg-sol ution of the al dehyde
from preparation 236 (1.66g, 4.59mmol) in t-butanol

5 holir) @He) regétnér?hﬂith?é‘ﬂféfg M &Btl@t"eht\/ﬁﬂ{ 110%6§que':t§,|slcltrlc acid
nmol ) sodi um di rogen osphat e .

soluiéh &3816ML ) iandwhé emlxt(Lﬁé)stlbremr ﬁddmubtéso'ﬁhe maxtmve was then
m nutes, and the reaction then stirred at room
coole@im@eafpua@ nmipktes, Huresulting pr@étpﬂtatﬁ]ﬂltﬁrﬁti e wmed with ice-

cold 2l tfﬁ@'q“w%&rs%i@wgr@@& B ek it Wi rom).
The ?bfc@\%@ hén %M@egﬁ %Eué‘ftgaﬁ&% th%%lﬂl'etddhﬁlpdﬁirﬁf lﬂod)éq?\t e was

ere of f and dried in vacuo to give the tit
'HN M‘ECDDOQQOMH MQG@ 8, 3. M) 4000 (mOFH t502 b
MFEFPD J Eazw q%%(%, 2H)(m i (brs.
2H), 6.5 s, 186)07.6 r§,1|.t|)l-§048bl73 M) 1H). M APC + mz

ration 238
MS égaﬂ]}w—‘go4§@ et hoxyet hyl ) - 7-f (3- met hyl phenyl ) an nol -

/ -indazol e- 3- carboxyl ipgg o | -178- A m xture of
the ester from preparafti ng, 2.06mol) and
Mets0 8-ehivtoyTH] (@xme th s ariyvl Yamif §jrl-[ 2-52vavd-rifluorabthaan e st ) H-
was stlrred at roomterrperature for 18 hours. The

pls PYBIGH o PfVet€under reduced pressure and
t he residue dlluted wth citric acid solution and the
m xt ure soni cat ed. resulting precipitate was
filtered of f, vvasﬁ W th vvater and ether and dried in
vacuo to give

CH3

A mixture of the chloro compound from preparation 218 (746mg, 2mmol) and 3-
methylaniline (650uL, 6mmol) in dimethylsulphoxide (8mL) was stirred at room
temperature for 3 hours. The mixture was partitioned between dichloromethane
(200mL) and water (50mL), and the layers separated. The organic phase was
washed with 1M hydrochloric acid (20mL) and water (2x50mL), then dried over
magnesium sulphate and evaporated under reduced pressure to afford the title
compound as a white solid, 880mg.
1H’NI\/‘IR (CDCI,, 400MHz) 5: 2.38 (s, 3H), 3.98 (q, 2H), 4.05 (s, 3H), 4.30 (t, 2H),
4.90 (t, 2H), 7.00 (d, 1H), 7.31 (m, 1H), 7.35 (s, 1H), 7.55 (d, 1H), 8.45 (s, 1H).
MS APCI+ m/z 444 [MH]

Preparation 228
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the title conmpound as a white solid, 600ng. H NMR
(DMSO-D, 400MHz) d: 1.00 (t, 3H), 2.35 (s, 3H), 3.50
w@ eposa¥p16 3.82 (t, 2H), 4.95 (t, 2H), 7.01 (d,PEdh/IB26043H3747

(t, H, 7.41 (s, H), 7.50 (d71H), 9.39 (s, H. M
APCl + n12 376 [ VH| Preparatlon 239

1 H-pyre¥blbE3 ehppiticthd-8 earimsepgeat i on 58 (10. 85g, 34mol)

was added portionw se to a solution of
3- am no- 1- net hyl - 1, 6F difhydr opyri di n- 6-one (EP 677519)

(4.6g9, 37nmmol) andF hyl di i sopr oﬂ?‘bam ne (5.92nL,
34mmol ) in di met hyl sul\phoxi de (40

gnd the reaction
then stirred at room yenperature A hours. The
m xture was diluted @i th water ( ), and the
resulting solid filtered offHN‘ with water and
dried in vacuo, 10. 8g. portijon of this solid (6.75g,
6. 59mvol ) was di ssol ved an (65nmL) and the

solution treated with hyd¥ oxi de (33nmL,

33mmol ), and the reacti [ %%at roomtenperature
for hours. The reﬁm‘él on Rricenhtr at ed under reduced
solved in water (1201M),

pressure, the res
washed with dlchloroﬁ%th g@ (15nmL), then acidified to
d. The resulting-179-

pH 3 using solid citric a

The %jg%ﬁﬁcflfn% \Zg@% Pi){ed <|§d;] ﬁgglgl{blfg g a%ﬁé&ﬁp f?’?ﬂﬁ?reparatlon 218

and 4oBre B mashdamind, dolicsdhd the Prdcedtire dedbid ddDMESPeParation 227.
400MHz) d: 0.95 (t, 3H), 3.40 (q, 2H), 3.47 (s, 3H),

'H NMRYCOGL,, ZAPMHz) 5: 2.30 (s, 3H), 3.98 (q, 2H), 4.05 (s, 3H), 4.27 (t, 2H),

4.90 (s, 2H), 7.06 (m, 1H), 7.38 (m, 1H), 7.47 (m, 1H), 8.36 (s, 1H).

MS APCI+ m/z 462 [MH]

Preparation 229

Methyl 5-chloro-7-[(4-methylpyridin-2-yl)amino]-1-[2-(3,3,3-trifluoropropoxy)ethyl}-

1H-pyrazolo[4,3-dlpyrimidine-3-carboxylate

The title compound was obtained as a solid in 74% yield from the compound from
preparation 219 and 2-amino-4-picoline, following the procedure described in

preparation 223.
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4.92 (t, 2H), 6.49 (d, H, 7.58 (dd, H), 7.90 (s, 1H),
M5 APCI+ mlz 376 [IVH Preparation 240 Benzyl

w@ywbokste/| carba mat e Benzyl chl or of or mat e (5. Re/JB2004/003747
36. 4mol ) was added dropw sg7po an ice-cold solution
of cycl obutyl am ne (2g, 28.1mmol) in dichl oronethane

1 T, '
ERTEMSOUS L FURgE TP TP 2 IR 8 4 1, 200 63
2H &13188C(§C©H§ o @R M), B0 RS 2F9TROLYE, 1HE W'ﬁ@@é I1CP9 Bis| (d 1H).
| owed to vvarmto roomitenperature and stirred for
MSM@% m/EHSSG B4t i on was washed with saturated sodi um
bi car bonat e sol ution (x2), dried over sodi um sul phate
and concentrated under reduced pressure. The residue
was purified by colum At oyphy on silica gel
usi ng di chl oronmet hane as eruant to afford the title
MetApIB+oRloré-1 7|29(3-ﬂﬂxdwbﬁro(06methvlﬁmmm)etwpyrﬁﬁn(znvl)a%hlhm 1H-
.82 (m 2H), 35 (m 2H) 4.9 1H),
514(s 2H), Byr2golp[4E ' .,.».-.
[ MH] Preparation 241 N- C,\/cl obutyl N- nmet hyl am ne

hydr ochl ori de solution of th npound from
preparation 240 (50 2. 43mmol ) Nvas Rdded dr opw se
to an ice-cold sol uti of lithiu | uld ni um hydri de

(12.18nL, in tetrahydr an, HR”18 ) (II-HI
tetrahydrofuran (12m ), reaction ni xture-180-
stirred at roomtenperaturN hours. The m xture
was cooled to O C, water foll owed by 15%
sodi um hydr oxi de sol ution acr:1|d finally further

H3C\

The title compound was obtained as a solid in 75% yield from the compound from
preparation 220 énd 2-amino-4-picoline, following the procedure described in
preparation 223. ‘
'H NMR (DMSO-D,+ 1 drop TFA-d, 400MHz) §: 1.68-1.82 (m, 2H), 2.40 (s, 3H), 3.49
(t, 2H), 3.85-3.89 (m, 5H), 4.21-4.36 (m, 2H), 4.99 (t, 2H), 7.01 (d, 1H), 7.81 (s, 1H),
8.19 (d, 1H).
MS APCI+ m/z 423 [M]"

Preparation 231
5-Chloro-1-(2-ethoxyethyl)-7-{[4~( hvdroxymethyl)pyridin-2-9l]amino}-1 H-pyrazolo[4,3-

dlpyrimidine-3-carboxylic acid
H,C
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water ( .4mL) were added dropw se. The resulting

precipitate was filtered off and washed with ether.
wab@soidets at e was washed with water and aci di fPEHIB2004003747

2 using hydrochloric acid i-#7&t her. The sol uti on-was

all owed to evaporate at roomtenperature, the residual

A sclitiorfbfisel copthduhdedinasreparatien 222 (229ney 0emnsnpinuiN sodium
sul phat e and evapor ated under reduced pressure to

hydrexisiei stdutiore(2.2mile andrgiexand(10miNwwes elixced abm#z)temperature for

72 hegro e, e wﬁ% apiifieg %33'? rlsing ﬁm&i}ég’i‘?ﬁ? aBikkans.
extréé’[ea%hhr %E'glrul-{gﬁ %H@ﬁ@ét@é@ol%@l&ﬁh‘%tﬁéﬁe (BB hbRRE

cesrum were added to a
orgeﬁm’s gkirgats Ofert Ritieddverr inskegrfgstum pugpeateandrevapardted Umder
67mmol ) in dinethyl sul phoxi de (2m in a
redLFQ@ddlfB%lHB(t@ yfforth e bl coMROHNS ESraey solich 148mad

HNBR PR A "nodtET o B vl D b8 T 20,

4_996\@?%1;@ %B?AW\;\QHQ (q@sd'ﬁ_eﬂ%gtﬁd m_H1§).0r gani ¢ phase was

ried oVer magnesi um
sul phat e and evapor ated under reduced pressure. The
crude products were purified by colum chromat ography
on silica gel using di @repatentZi?e: met hanol (98:2) as
eluant to aff%rd th? tit

ARlochibiufd ol 138 (m 2. 320 (s 39,

; H), 3.84 (t, 2H), 3.90 (s,
3H), 4. 98 (t, 2H) , j

i

A solution of the ester from preparation 224 (600mg, 1.44mmol) in dioxane (5mL)
and 1N sodium hydroxide solution (5mL) was stirred at room temperature for 18
hours. The solution was concentrated under reduced pressure and diluted with 1M
citric acid solution (25mL). The resulting precipitate was filtered off, washed with
ether and dried in vacuo at 50°C to afford the title compound as a yellow solid,
566mg. /
'H NMR (DMSO-D+TFA-d, 400MHz) &: 1.35 (m, 1H), 1.55 (m, 1H), 1.75 (t, 2H), 2.05
(m, 2H), 2.40 (s, 3H), 3.79 (1, 2H), 3.95 (m, 1H), 4.90 (t, 2H), 6.98 (d, 1H), 7.85 (s,
1H), 8.20 (d, 1H).
MS APCI+ m/z 403 [MH]'

Preparation 233
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7.28 (m 1H), 8.18 (m 2H), 8.36 (d, 1H. MAPC + nmz
414 [WMH 243 H NVR (DMSO-d +TFAd, 400MHz) d: 0.65 (t,
wW@Ro5/049614 (t, 6H), 1.35 (m 2H), 3.28 (t, 2H)PCBIERA04/003747
(m 4H), 3.84 (t, 2H), 3.871fs, 3H), 4.96 (t, 2H),
727(m H) 817(m 2H) , 835(m 1H) I\/SAPCI+ n12
| ( Ne W ,

3. 30 (t 2H),pLEéiio$o[a23 Qtpvru?rh’t)hne% 9@rb(os<yhc8£l)ld 4.72 (m
H, 4.95 (t, 2H), 7.29 (m 1H), 8.18 (m 2H), 8.36 (d,
1H). M5 APCI + m z 8F[ MH] Preparations 245 to 249 CH,
The appropriate ' (HNR R4) (2nmol) was added to a
solution of the chlodyide from preparations 227 or 228
(296ng, 0.67mol) aptl cesium fN&6ride (101ng,
0.67mml ) in di nmet @yl sul phoxi d m) in a
Reactivial (r). The Yeaction t hen seal ed
and heated to 120 C 10 12'11 urs. The céol ed sol ution
was partitioned betwee romet hane (200nL) and
wat er (50n) and the arated. The-182-

or gani ¢ phase was was th/ ter (2x50mL), dried
over nmagnesi um sul phat apQiat ed under reduced
pressure, to afford_t title conpound. Prep -NR R4
R70 Yi el d/ Data No

A mixture of the ester from preparation 226 (1.2g, 2.70mmol) and 1M sodium
hydroxide solution (4.1mL, 4.1mmol) in dioxane (17.4mL) was stirred at room
temperature for 18 hours. The reaction mixture was concentrated under reduced
pressure and the residue dissolved in water (50mL). The solution was washed with
dichloromethane (10mL), and then acidified using 1M citric acid. The resulting solid
was filtered off and dried in vacuo to afford the title compound, 925mg.

'H NMR (DMSO-D,, 400MHz) &: 2.50 (s, 3H), 3.32 (q, 2H), 4.07 (t, 2H), 5.06 (t, 2H),
6.93 (d, 1H), 7.73 (s, 1H), 8.13 (d, 1H).

Preparation 234
3-({[tert-Butyl(dimethyl)silylJoxyimethyl)-5-chloro-1-(2-ethoxyethyl)-N-(6-
methvylpyrimidin-4-yl)-1H-pyrazolo[4,3-d]pyrimidin-7-amine
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245 H 96% yell ow gum H NWVR (CD OD, 400MHz) d: 1.17

(t, 3H, 2.37 (S, 3H), 3.16 (s, 3H), 3.66 (g, 2H),
w@284/04w16 3H), 4.05 (q, 2H), 4.18 (t, 2H), 4. 8FCTAB20QHH03747

6.93 (d, H, 7.24 (dd, H, #743 (d, 1H, 7.55 (s, 1H.

M5 APCl+ mz 467 [MH 246 CH F Quantitative, Yellow

oA AR SRAOMRI A 1135 40 4rB1 of Rkl
bls(ﬂmetégﬁll%l?erﬁﬁle(@ SOg'WON%rﬁ@o()ﬂn i%tgﬂ?yﬁ%@ (4l_(|)rh|)_2) was 48rred at

roomdemparafune mrNrﬂ?m(r(umm salpbivhiof thie dichizpo (cdamp@lﬁnd f@Hin
pre@qq?tlo&% 54 (5?59 %@4mr§po§7n E%tralmcbrof aq@b’?’(fr%{_ ) WS ’adggggand the
e et e 0L o8 T EeEn iy R
coné&&htrt8@Mrielker eeduee@réssuretlind the residue partitioned between
dichloromethane and saturated ammonium chloride solution and the layers
separated. The organic phase was dried over magnesium sulphate and evaporated
under reduced pressure to give a red solid. The product was purified by column
chromatography using an Isolute® silica gel cartridge and an elution gradient of
methanol:dichloromethane (0:100 to 3:97) to provide the title compound as an
orange solid, 3.7g.
'H NMR (DMSO-D,, 400MHz) &: 0.02 (s, 6H), 0.79 (s, 9H), 1.06 (t, 3H), 2.44 (s, 3H),
3.53 (q, 2H), 3.82 (i, 2H), 4.71 (t, 2H), 4.89 (s, 2H), 8.19 (s, 1H), 8.59 (s, 1H).
MS ES+ m/z 478 [MH]

Preparation 235

{5-Chloro-1-(2-ethoxyethyl)-7-[(6-methylpyrimidin-4-yl)aminol-1H-pyrazolo[4,3-

d]pyrimidin-3-ylimethanol

A mixture of the compound from preparation 234 (3.7g, 7.75mmol) and
tetrabutylammonium fluoride (23.2mL, 1M in tetrahydrofuran, 23.2mmol) in

tetrahydrofuran (61mL) was stirred at room temperature for 18 hours. The mixture

" was concentrated under reduced pressure and the residue partitioned between ethyl

acetate (100mL) and water (100mL) and the layers separated. The aqueous solution
x
was extracted with further ethyl acetate (2x50mL) and the combined organic

solutions were concentrated under reduced pressure.
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2.28 (s, 3H), 3.66 (g, 4H), 3.96 (s, 3H), 4.04 (q, 2H
4.15 (t, 2H), 4.86 (t, 2H) 7.01 (m 1H), 7.38 (m 1H),
wQ 2880416 1H). M5 APCl + nmfz 499 [ MH -183- 249 EH/B20BI603747
as a yellow gum H NWR (CD Qys400MHz)d: .18 (d, 6H),
CH 2.26 (s, 3H 3.02 (s, 3H), 3.95 (s, 3H), 4.02 (q,

Theﬁ_’Egidyé 2(%?5( érl]urif%@ b)&é%@z‘kr‘ r&hrffﬁ@togﬂ/%'pﬁé&smq% ’Iszfgrét%ﬁﬂica gel

cartﬂ?ag?@ah@tan%lan@@gré@era&& mM&® apedieHasmethdnee 0erItea:98) to

formul ae shown in the table bel ow were prepared using
prowdmtheem’d&)dormasundbkﬁgfor preparations 245 to 249, from
he co ound from arations 2 9 and 230 and

'H NVIG (EDEPEhAOSMIAINR 118 HaBHO® 5% (51 IS8 (sh AR, 5 20

oA 0 TR AT 7 % >

Msﬁ)slq@(il?éeziﬁmm, 4.80 (m 2H), 6.00 (m H), 6.98 (m
- Preparation 236

5-Chloro-1-(2-ethoxyethyl)-7-[(6-methylpyrimidin-4-yl)amino]-1H-pyrazolo[4,3-

d]pyrimidine-3-carbaldehyde

Dess-Martin periodinane (4.56g, 10.73mmol) was added portionwise to an ice-
cooled solution of the alcohol from preparation 235 (2.6g, 7.15mmol) in
dichloromethane (150mL) and the reaction then stirred at room temperature for a
further 2 hours. A solution of sodium thiosulphate (7.5g, 30mmol) in water (75mL)
was added dropwise, followed by saturated sodium bicarbonate solution (75mL)
and then ether (75mL). The mixture was stirred for 15 minutes, and the layers
separated. The aqueous solution was extracted with further dichloromethane
(2x40mL) and the combined organic solutions dried over magnesium sulphate and
evaporated under reduced pressure. The residual brown solid was purified by
column chromatography using an Isolute® silica gel cartridge and an elution
gradient of ethyl acetate:pentane (0:100 to 100:0) to provide the title compound as a
solid, 1.66g.
'H NMR (CDCl,, 400MHz) &: 1.25 (t, 3H), 2.63 (s, 3H), 3.72 (q, 2H), 4.06 (t, 2H), 4.91
(t, 2H), 8.29 (s, 1H), 8.81 (s, 1H), 10.34 (s, 1H), 10.42 (s, 1H).
MS ES+ m/z 362 [MH]'



(m 1H), 8.25 (m 1H). M5 APCl+ miz 450 [MH 251 H NMR

(CD 0D, 400MHz)d: .25 (t, 6H), 2.40 (s, 3H), 3.75 (m
wWGR)05/069 (s, 3H), 4.10 (t, 2H) 4.82 (m 2H), PGT/E20¢4M03747

1H), 6.95 (m 1H 8.18 (m My, 8.30-184- (m 1H). M5

APCl + miz 464 [MH H NWVR (CD OD 400MHz) d: 1.24 (d,

6H), 2.40 (s, 3H), 3.06 (s, 3H), 3.60 (m 2H), 3.95

(s, 3H, 4.08 (t, ChL 2H), 4.80 (m 2H), 5.10 (m 1H),

6.00 (m H, 6.95 (m 1E)§,Qa&tikfm 23 1H), 8.20 (m 1H).
VS APCl + z 4%4 LVH] :
5-Chlpso-( < d

365(m 2H) | 389391(m
.19 (d, 1H), 8.10 (s, 1H), 8.25
(d, 1H). M5 APCl + miz 482 [M] MR (DVBO d +TFAd,
400MHz) d: 1.20 (d,/BFCH,2. 45!\{/?N , 2.37-2.50 (m
oH), 3.04 (s, 3H),03.60 (t. HJG CH| 2H), 3.89-3.91 (m
5H), 4.70-4.78 (m 4. 9QNET, ~@3H18 (d, 1H) 8.08
(s, 1H), 8.25 (d, 1H).\ M5 ARPCI+ nmiz 496°[MH] H NMWR

-a-CaloXx

(DVBO-d +TFAd, 400Mz)] (t, 6H), CH,

2-Methyl-2-butene (160mL, 0.32mol) was added to a solution of the aldehyde from
preparation 236 (1.66g, 4.59mmol) in t-butanol (300mL). A solution of sodium
chlorite (4.96g, 55.1mmol) and sodium dihydrogen phosphate (5.07g, 42.2mmol) in
water (60mL) was added dropwise over 5 minutes, and the reaction then stirred at
room temperature for 1 hour. The reaction mixture was diluted with dichloromethane
(300mL) and water (150mL) and the layers separated. The aqueous layer was
allowed to evaporate and the resulting precipitate was filtered off and dried in vacuo
to give the title compound, 1.02g.
'H NMR (400 MHz, DMSO-D,) &: 1.07 (t, BH), 2.48 (s, 3H), 3.51 (m, 2H), 3.88 (t, 2H),
4.90 (t, 2H), 8.02 (br s, 1H), 8.78 (s, 1H).
MS APCI+ m/z 378 [MH}

Preparation 238

5-Chloro-1-(2-ethoxyethyl)-7-[(3-methylphenyl)amino]-1H-indazole-3-carboxylic acid
O/\CH3 i
8 HN CH
N
N/
N\

Cl

OH
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2.35-2.50 (m 5H), 3.60 (t, 2H), 3.65 (g, 4H), 3.90
(s, CH 3H), 4.99 (t, 2H), 7.19 (d, 1H), 8.10 (s, 1H),
W@2®5/04%16 1H) . M5 APCl + m z 496 [ MH - 185- H NMRCT/DBOA03747
+TFAd, 400MHz) d: .12 (t, 3Hys-1.67-1.80 (m 2H), 2.40
(s, 3H), 3.20 (s, 3H), 3.45 (t, CK 2H), 3.65 (q, 2H),

A mfxn% %the o ffb drﬁ%{ééﬁraﬁgm 81 14§(85§m§4 Z%Fﬁmol)(za:ﬁd 1@,)3%%'%“

hydﬂd%@le*scbihﬂo#(ﬁnLM’rﬂnmtbl)\thjIORMSQ}rdL)FWEAdstlrréG@Verdmdemperature
1.20 (d, 6H), 1.69-1.78 (m 2H), 2.45 (s, SOOd(
for BHpours, Ibe(react}qroNa@Honggptratgdgmd@f regyged preggur(esan the

res@\i% Ul|l=},te%8NIAIH$ ﬁl}_é mcg'\(g% s?gm éntdéhgﬁle(gire %E‘beag%d (‘Ig'b resulting
predyf_‘)%’até%s[ Mﬂr (‘I'OHW&)%P&@%% ggﬁ%nd@%ﬁ'gﬁd Eirle& %gﬁ&t/o to give

1.68-1.80 (m 2H) 3. 45
the fitléEor(npouﬁ?di,asZH-l)vhntésaﬁd(GOOrﬁgi) 3 90 (s 3H)

4.24-4 éé K/? 4.97 (t, l_s , 4 (s
"H NBIR @M@O( 409! Hmmm tn$lz| 435@5[(%@ B eoatzwnszeg(t 2H),
4,99 UL 0 WD 735 (4 AN Ky D7 B 10 3910551 B
MSTABEIHinz 376 Yty r azol of
Preparation 239
5-Chloro-1-(2-ethoxyethyl)-7-[(1-methyl-6-0x0-1,6-dihydropyridin-3-ylJamino]-1H-

indazole-3-carboxylic acid

O/\CH3/ 0
N
8 HN CH,
N
N/
\
Cl
o
OH

The compound from preparation 58 (10.85g, 34mmol) was added portionwise to a
solution of 3-amino-1-methyl-1,6-dihydropyridin-6-one (EP 677519) (4.6g, 37mmol)
and N-ethyldiisopropylamine (5.92mL, 34mmol) in dimethylsulphoxide (40mL), and
the reaction then stirred at robm temperature for 4 hours. The mixture was diluted
with water (600mL), and the resulting solid filtered off, washed with water and dried
in vacuo, 10.8g.

A portion of this solid (6.75g, 16.59mmol) was dissolved in dioxan (65mL) and the
solution treated with 1N sodium hydroxide (33mL, 1M, 33mmol), and the reaction
stirred at room temperature for 18 hours. The reaction was concentrated under
reduced pressure, the residue dissolved in water (120mL), washed with

dichloromethane (15mL), then acidified to pH 3 using solid citric acid. The resulting
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4,3-c/ipyrimdine-3-carboxvl ate-186- The title
conpound was obtained as a yellow oil, fromthe
w@ bdoswades f rom preparation 72 and pyrrolidi ne, PCT/IB2004/003747
following a simlar proceduwl#gto that described in
preparation 245-249, except 5 eq
preé}{%.%tex,béjg fiIRARE OBy WaBHEE WikSw ﬁﬁ‘?S§x2CﬁnEﬁ§n(ﬂ aAed 'mac@mb afford
e product was purified by col umm chronmat ography

the tité ngmpouhd @swd géligw solid, 19l cartri dge and
di chl or onet hane: net hanol : 0. 88 anm)nl a (100:0:0 to

"H NIRIDISD-Ris 460NkHa).5: Q- 9k, Bldb D) (a.02MB)4 (s, BHIS3 (79, (t, 2H),

B e Y N N

( . M5 APCl+ mlz 426 [IMVH Preparation
gty 2o¥ i 1
sopr opyl (met hvOam nol- Prepaftion- 24 hoxypropyl 1-7-[ (4-m

et hyl pyhdi n-2- am nol-1/-
&@MM@MMMMQWH m di ne- 3- car boxyl ate CK A

m xture of the chloride from preparation 221 ( Onyg,

0. 28mmol ), Net hyl di i sopropyl am neg 5m., 1.40mmol),
N- et hyl i sopropyl amne (0.1 5ni 1. 40mmol ) and
tetraethylannnniun1f|uoride ) 28mmol ) in

1-met hyl -2- pyrrolidinoge ( R was heated in a
Reactivial (r) at 120 CAortthours. The cool ed m xture
was concentrated ungd redysed pressure and the

resi due partitioned bdt ween™ di chl or onet hane (501) and
water (5 and the |ayers separated. The aqueous

Benpviacﬁorwﬁyrr@t@ (22fid 3@1 4mmadldves edded @r@wwngedqanhaﬁ-@old solution

N

TrleﬁX/P&FPﬁFn@t(ﬂthl[‘d@? 7%?%3@0%%8%r8pw@éeto%é‘?&e E{)Iﬂdélﬁlﬁtlon and

was purif
once the addltlon was complete the reaction was allowed to warm to room

temperature and stirred for 18 hours. The reaction was washed with saturated
sodium bicarbonate solution (x2), dried over sodium sulphate and concentrated
under reduced pressure. The residue was purified by column chromatography on
silica gel using dichloromethane as eluant to afford the title compound, 3.72g.
'H NMR (CDCl,, 300MHz) &: 1.68 (m, 2H), 1.82 (m, 2H), 2.35 (m, 2H), 4.19 (m, 1H),
4.92 (m, 1H), 5.14 (s, 2H), 7.25-7.39 (m, 5H).
MS TSP+ m/z 223.2 [MH]"

Preparation 241

N-Cyclobutyl-N-methylamine hydrochloride

Hcl H
N~cH,

A solution of the compound from preparation 240 (500mg, 2.43mmol) was added
dropwise to an ice-cold solution of lithium aluminium hydride (12.18mL, 1M in

tetrahydrofuran, 12.18mmol) in tetrahydrofuran (12mL), and the reaction mixture



by col um chromat ography using an Isolute(r) silica
gel cartridge using dichloronethane as eluant to
w@e@sidsié he titl e conpound as a yellow oi |, 4B0mIB2bD4/003747
NVR (CD OD, 400MHz) d: .21 {18p-6H), .28 (d, 3H), 2.39
(s, 3H, 3.03 (s, 3H), 3.40 (s, 3H), 3.98 (m 4H,
stiréd 20 rdori Qeihperattde fob 28 hdurs. T migube wad,cobldd o808 water
gm ZHE. M5 APCl+ mlz 428 [MH Preparation 261
(0.48mtn) foHewed byl afetsediyy hydraxide solutian (d46ml) angeinaly durther

water] (A4LT Bl adGedifinwiss; The psuling eresivitaty was fitered aff and

washed SRR 5 Miafi RaS vigelisR ok WaRrad aGibfiEh to pH 2 using
1M Kypdhoghlofic @Lidvimdther. THe3salutier gk anionedrtoyaporate at room

et hyl car bodi i m de_hydrochl oride (175ng, 0.91 mmol) and
tempergityre; g msidusl pil dissofmed inoneianolio ethies) griechover sodium
di et hyl f or mam,de (3nlL) was stirred.at,rog
sulppali 2 dBAEo AR TifterePed afiSry s L6 bkt HE pomgpound.
1 , ' BN, y o
RGN 79 5P ) 0006, 2. 240 m. 24, 25 6,
3H),13.68+(dh, reh)hgleantrepzipy! ) - 3- et hyl car bodi i ni de
hydrochl oride (87ng, 0.45mml) and 4-di met hyl am no
pyridine (51 ng, 0.43epaiations 242404 and the mi xture
stirred for a further éhrours. The m xture was
partitioned between dycthBoronet hane (501L) and wat er
(501m.) and the | ayers\ separated. The organic sol ution

was washed with hydroghl oric aci ) and wat er
(3x50n.) then dried~dver sodiun1sulq ate and
evapor at ed under reduced press give the title
conpound, 100ny. V-\' HN

The appropriate amine (HNR’R*) (2mmol) and cesium fluoride (100mg, 0.67mmol)
were added to a solution of the chloride from preparation 233 (260mg, 0.67mmol) in
dimethylsulphoxide (2mL) in a Reactivial®. The reaction mixture was then sealed
and-heated at 120°C for 18 hours. The cooled solution was partitioned between
dichloromethane (50mL) and water (50mL) and the layers separated. The organic
phase was washed with water (50mL), dried over magnesium sulphate and
evaporated under reduced pressure. The crude products were purified by column
chromatography on silica gel using dichloromethane:methanol (98:2) as eluant to

afford the title compounds.

Prep -NR°R* Data
No




H NVMR (CD OD, 400MHz) d: 2.42 (s, 3H), 3.39 (s, 3H),

4.02 (q, 2H), 4.17 (t, 2H), 5.07 (t, 2H), 6.99 (d, 1
wo05p4816 (s, H), 8.18 (d, H). MS ES- ml z 506 POF/HE2004/003747

Exanple 1 Methyl 1-(2-ethoxyet-hv -5-(

/ -isopropyl-/\/-methyl am no)-7-(4-nethyl pyridin-2-

[&m no) - yra y. [ [at N
e R o e G R A

- 0. 83mmo() was ditss®lty 8H)i h38i(mehi) BQGI(IShBH)dESB (tri2H),
and thé tign treated with tetraethyl anmon

fluoride ( | 0648 gaat)) 3fa(taR bty dﬂi)o&ﬁf?aéh%lé,
104nL LOmol) .| ST, [ ' ' di
Reheti via (b | 42398 EAhdE et 2He JBIat et 5 | owe
to|cool and corq\ﬁgtgp@ﬁqnyzn qqgwﬁq] The resi due was
partitioned betiween ethyl acetate (50m.) and water

sul phafe and cgncentrated in vacuo. The residue vvas

GO/ unt? EhBbrat. 85 (e BY) 08:-28i (ki 244), §b4 (m, 4H),
el u ng\wﬁ%

yield the titl ecé;é‘g gﬁsf@gg(ﬁﬁg i OEIZQ:EBOQHS) }géﬁmz%*é
1.18 , 3H, 1. 0 3 3.11
LT g . 0,
(t{ 2H), 5.10 (nms%tﬁ)c;|+6n&14(ze,[|vn-ﬁo 8.18 (m 1H),

_8 7(d 1H) NS APCl+ miz 428 [MH] Exanple 2 Met hyl

24350 ’Emﬂthe OHQMARC(OMS8Sed 0+ TRAd AGOMARPSES.BEL, 3H),
pufifi

244 - Hoxyet hylI'H-NMR (DS Byd,-+TFAd, 400MHz) &: 0.65 (t, 3H),

H ,mi‘/t %ﬁ'ﬁﬁf )77 G MY Y i 58 AR 3 30 1, 2H),
CH, | 3:82(t 2H),3.90 (s, 3H), 4.72 (m, 1H), 4.95 (t, 2H),

7.29 (m, 1H), 8.18 (m, 2H), 8.36 (d, 1H).

MS APCI+ m/z 428 [MH]'

Preparations 245 to 249

]
H,C

The appropriate amine (HNR’R*) (2mmol) was added to a solution of the chloride
from preparations 227 or 228 (296mg, 0.67mmol) and cesium fluoride (101mg,
0.67mmol) in dimethylsulphoxide (2.5mL) in a Reactivial®. The reaction mixture was
then sealed and heated to 120°C for 12 hours. The cooled solution was partitioned

between dichloromethane (200mL) and water (50mL) and the layers separated. The



1 -/-pyrazolof4, 3-c/l pyrimdi ne-3-carboxylate N=\ The

chl oro conpound of preparation 72 (130ngy, 0.33mmol)
worwsoiss®l ved i n di net hyl sul phoxi de (1nl) anpCT/IB2004/003747

solution treated with tetraggpyl ammoni um fl uori de

(50ng, 0.33mmol) and N-net hyl et hyl am ne (86ni,

orofE PRy uPPRig TREH TP EONTD, R Sl Fabha Gupnate

and'evapoiep andetreiucEipresant| affordtthe ditleaongsiund i oned
bet ween di chl oronethane (5QmM) and water (5Q0m ) and

Prephé or dRIR phdseRlashed with wat erYigEkRa), dried
over nmagnesi um|fsul phate and concentrated in vacuo. The
NG edi due was pur|i fied by colum chromat ography on

(@)

T Ta gel~gtutingy W T Hge Gl thane: met manot—100:
24?0 90: 1 t%ﬁ%/i gl d the ???‘1 \g&%%gg@t. H NVR (CD OD,

400MHz) 1d: 1.1Q (t, 3HH Wﬁgcmwhﬂbowmz%:ﬂw aHr),
3.25‘(,3!\1\%?%, 3.60 (q| 2H), 3.78 (q, 2H), '3.86 (m
5H)Y, “4.80 (t3 2H), 6.P3.37ds, 3H), 3.861S, 3Hd), 316§ (B.23D), BH4

1H . M5 APCl+ m z’ 41.4 The fol [ ow co unds, of
the general forlnula sh eﬁ&ﬁ,(%ﬁgggéﬁb ’6@7a(t’

meghod simlar |to that hbed, forF g2 j
the app?lopri ate HNR R42§ﬁ5¢123?§9ﬁ?ﬁ?@ ﬁlﬁ’ Ee;&dg\)?a
H NVR (CD CD, 400MHz) | gy ,h.ﬁééé,ﬁHﬁ"'), 1.18 (d, 3H)
2.40 (s, 3H), 2.64 (m , 2.84 (m 2H), 3.03 3 (m

2H), 3.42 (q, 2H), 3. 9MSAPQIHM/z44GA[NIRI" 2H), 4. 80
(t] 21 6.94 {d b 8 18 (m 2L  MS APCI+ -z 455
24‘§M-|] (;JH3 F”’ | Quantitative, Yéllow gum

N~ CHs 'H NMR (CD,0D, 400MHz) 8: 1.12 (t, 3H),
2.27 (s, 3H), 3.14 (s, 3H), 3.66 (q, 2H), 3.96
(s, 3H), 4.04 (q, 2H), 4.18 (t, 2H), 4.87 (¢,
2H), 7.04 (¢, 1H), 7.42 (m, 1H), 7.58 (m,

1H).
MS APCI+ 485 [MH]'
247 C|)H3 H 96% yellow gum
/NYCHs "H NMR (CD,OD, 400MHz) &: 1.20 (d, 6H),
CH 2.34 (s, 3H), 3.05 (s, 3H), 3.95 (s, 3H), 4.09

(q, 2H), 4.18 (t, 2H), 4.87 (t, 2H), 5.10 (m,
1H), 6.95 (d, 1H), 7.24 (dd, 1H), 7.40 (d,
1H), 7.55 (s, 1H).

MS APCl+ m/z 481 [MH]'

248 CH F | 96% as a yellow gum

"H NMR (CD,0D, 400MHz) 5: 1.08 (t, 6H),
2.28 (s, 3H), 3.66 (g, 4H), 3.96 (s, 3H), 4.04
(g, 2H), 4.15 (t, 2H), 4.86 (t; 2H), 7.01 (m,
1H), 7.38 (m, 1H), 7.58 (s, 1H).

MS APCI+ m/z 499 [MH]'

AN CH;




H NVR (CD OD, 400MHz) d: 1.08 (t, 3H), 1.84 (d, H),

1.96 (d, H), 2.40 (s, 3H), 3.08 (m 2H), 3.60 (m 4
wakos/0®6T8 (m H), 3.85 (m H), 3.92 (m 5H), HECBB20m003747

2H), 4.97 (m 1H), 6.95 (d,-18%), 8.16 (d, 1H), 8.30

(m 1H) M5 APCl+ mz 453 [MH H NWMR (CD OD, 400MHz)

T N L e O T L WS P
1H ﬂgBN S (G, 115, 5. o1 SMRIED,OBBA000h )5 3. 1690] 6V

Exa was prepared using ferf-butyl

S, 4S) - 2, i azabi cycl pR.28.(8, 3Hhep02ake-3H ) Uy 134t)e4.02
(Al drich em ) as the, HNR R i ne.. Prj in
putified by collurm chf %gfﬁﬁ 3&%[2}«%%@ @?{}déﬁb%bﬁgm
was di ssol ved iln dich h

solution treated with ?H?ﬁ%?‘gzé‘( %bégrg”'pssz (5?
ropm tenperatune for AqRpurs. The reaction mxture was

concentrated in vacuol and the residue partitioned
between di chl ofonet hah¥S ABEILY neind99dMHlat ed sodi um

hvdrogencarbonate—solytion / 50— The organi-c—phase
II] AT \J:ﬂulluul TOTIAAT O T I \J\JIII— 3 PIIM\JU

was separated, dried over rragne3| um sul phat e and

concentrated in vac l.6 Met hyl
1- (2- et hoxyet hv - _wfpér%%ongz)éﬁ% 8

The chﬁiﬁoL{nMs fm‘tﬁlé’béﬁém)‘or?ndlﬁe Bh&WAYH W tebldbélow were prepared
yl am noV1H pyrazol or4. 3-c/ | pyri m di ne- 3- car boxyl at e

usinghiee oetbod desaniwrchtor gireparapans 24 6o 239( oomie @rbpound from
prepreraTrrgtlignsV\?Z%,%% egnJ 938 a?]%lthela%gropriate HNR’R* amines.

Prep -NR°R’ Data
No |
250 rCH3 "H NMR (CD,OD, 400MHz) 5: 1.27 (t, 3H), 2.38 (s,

3H), 3.20 (s, 3H), 3.74 (m, 4H), 3.95 (s, 3H), 4.10 (t,
3 | 2H), 4.80 (m, 2H), 6.00 (m, 1H), 6.98 (m, 1H), 8.18
(m, 1H), 8.25 (m, 1H).

MS APCI+ m/z 450 [MH]'

/N\CH

251 CH "H NMR (CD,OD, 400MHz) &: 1.25 (t, 6H), 2.40 (s,
3H), 3.75 (m, 6H), 3.95 (s, 3H), 4.10 (t, 2H), 4.82 (m,

N_ _CH
N8
| 2H), 6.00 (m, 1H), 6.95 (m, 1H), 8.18 (m, 1H), 8.30




of N-ethyl diisopropyl am ne (440nL, 2.55mmmol),
i sopropyl net hyl am ne (260niL, 2.55mmvl) and caesi um
w0 bawsoiges (77mg, 0. 51nmol ) in di nethyl sul phoxPdEIR200u003747
and the reaction mxture hegggd to 120 Cin a
Reacti Vial (tm) for hours. The reaction m xture was

comcerntratea 1r i{rflC]

citlric acid soILf I‘'on’(5m and extracted with

di ¢hl or onet hane M@Wm/ﬂ'%@m}“‘i cs were conbi ned,
driled over magrnesium sul phate and concentrated in

25%aq uo Cb|3y| eI d thIeNIt/IIR (CED;@ID,ONI@OMHIZI) M\/R%WH}LODW@

3'H) aMH) 5@8@(% 23960 (m@(ﬁ(ge%) 3H). 457@8
2 15 1 8

‘8_”}6 0 Bl® (Bt oSl Sadth: 18 106, 1 6.05

1-(2- et hoxyet hyl(yy S é-1%t | 1H), 8.20 (m, 1H
/ - et hyl am no) - 7( rze erdn2§/Iam%1o)-1

Hpyr azol of 4, 3- dVIS;ARG)FH mme}@r[d&/ﬁﬂ]boxyl ate H G 192-

The et h\/I pcf er anmrpnarnﬂ on_ 175 (1ﬂﬂnrn 0 ’)'—'xrr'rrnl\

was di ssol vegl in di met hyI sul phoRi' ( rrL) and the

solution treated N- et hyl -
0. 75mmol ) R rae hyI ammnl u
0. 25mmol ) . e reacti m xt e wa3 t hebHpeated to 120

Cin a ReactiVial (tn)fo hour|s before being all owed
to cool. The reaction m concentrated in
t\i 0

vacuo, the residue partN |ed E mea%a et hyl acetate
(50m.) and water (50nl) Bln c phase dried
nd concen \rat ed in vacuo. The

over nagnesi um sul phate
resi due was purified | um chr ®fat ogr aphy on

silica gel eluting wth dehI or omet hane: acetonitrile
100: 0 to 90:10. The cruge product was partitioned
bet ween di chl or onet hane @g

253 |~ -CHs [ 'HNMR (DMSO- de +TFAd, 400MHz) &: 1.12 (t, 3H),
k 2.46 (s, 3H), 2.37-2.50 (m, 2H), 3.20 (s, 3H), 3.60 (1,
CH; | 2H), 3.65 (m, 2H), 3.89-3.91 (m, 5H), 5.00 (t, 2H),
7.19 (d, 1H), 8.10 (s, 1H), 8.25 (d, 1H).

MS APCI+ m/z 482 [MH]'

254 |~ ~CH; |'HNMR (DMSO-d, +TFAd, 400MHz) &: 1.20 (d, 6H),
/k 2.45 (s, 3H), 2.37-2.50 (m, 2H), 3.04 (s, 3H), 3.60 (,

HC™ "CHy | o), 3.89-3.91 (m, 5H), 4.70-4.78 (m, 1H), 4.99 (¢,

2H), 7.18 (d, 1H), 8.08 (s, 1H), 8.25 (d, 1H).

MS APCI+ miz 496 [MH]'

255 S on, "H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.21 (t, 6H),

L 2.35-2.50 (m, 5H), 3.60 (t, 2H), 3.65 (q, 4H), 3.90 (s,
CHs | 3H), 4.99 (t, 2H), 7.19 (d, 1H), 8.10 (s, 1H), 8.25 (d,

1H).

MS APCI+ m/z 496 [MH]




and saturated sodi um hydrogencar bonate sol ution

(101L). The organi c phase was separated, dried over
wora@sesicuen sul phat e and concentrated i n vacuo. PATEB2004/003747

resi due was purified by cold8h chromat ography on

silica gel eluting with dichl oronethane: net hanol : 0. 88

ammonia 95:5:0.5 to yleldthetlt/ product. H NWR
(CDCl , 400RHz) d: 1.14 (t, 3HNT 2} (t, 3H), 1.46
(t, 3H, 2.3 / , 3.25 (s, H) 3.62 (q, 2H),
3.80 (q, 2H), 3.95( 2H),|.m 4.78 (t,
2H), 6.82 (d, 1 H), (d, o0 H, 8. 30 (33, 1 H, 9.75
(m 1 H. I\/BAPCI+rriz4\2 The fol |l ow ng
compounds, of the gene,qal rnuNa shown bel ow, were
prepared by a nethod si hatR'descri bed for
exanple 7 using the appropri &ffe H\ R R4 am ne. No. NR
R4 Data 8 H NMR ( CDCl ,_A00MHz) d:é&.lz (t, 3H, 1 .14
(d, 3H), 1.42 (t, 3HP 2'@0 (s, 3H), 2.66 (m H), 2.84
(m 2H), 3.04 (m 2H), 3.62 (q, 2H), 3.94 (t, 2H),
443(q 2H) , 464(m"bﬁ) 80(t 2H), 6.96

1 1 Q

25 w 200 EVBIR (IHSEES, SERAd, Soie) b 1240450
3

T i o 3
(d] 1+, @la2 (H)965 @, 38)( 887A2H)E. ARG, sH) 22842

[M{] Exanple - This corxoun was |soI ated w't hout
putification by 4:68 (mmn 2bihrb A8 ({6 @HpRyi 8Edarhl) €8.10 (s, 1H),

8.25 (d, 1H).
MS APCI+ m/z 446 [MH]'

257 | ~\~CHs | 'HNMR (DMSO-d, +TFAd, 400MHz) : 1.20 (d, 6H),
)\ 1.69-1.78 (m, 2H), 2.45 (s, 3H), 3.00 (s, 3H), 3.45 (t,

HC™ "CHy | o), 3.86 (t, 2H), 3.90 (s, 3H), 4.23-4.38 (m, 2H),

4.98 (t, 2H), 4.69-4.76 (m, 1H), 7.18 (d, 1H), 8.08 (s,

1H), 8.24 (d, 1H).

MS APCI+ m/z 460 [MH]'

258 [\ cn, "H NMR (DMSO-d, +TFAd, 400MHz) 5: 1.20 (t, 6H),
§ 1.68-1.80 (m, 2H), 2.45 (s, 3H), 3.45 (t, 2H), 3.65 (q,
CHs | 4n), 3.87 (t, 2H), 3.90 (s, 3H), 4.24-4.39 (m, 2H),
4.97 (t, 2H), 7.18 (d, 1H), 8.04 (s, 1H), 8.25 (d, 1H).

MS APCI+ miz 460 [MH]'

Preparation 259

Methyl 1-(2-ethoxyethy)-7-[(4-methylpyridin-2-yl)amino]-5-pyrrolidin-1-yl-1H-

pyrazolo[4,3-d]pyrimidine-3-carboxylate




2- (D et hyl am no) et hyl
5-di net hyl am no- 1- ( 2- et hoxyet hyl ) - 7- (4- et hyl pyri di n-2
W0 2005a88600) - 1/ PCT/IB2004/003747
/ - pyrazol of 4, 3-c/ | pyri m di nggg- carboxyl ate The title
conmpound was prepared by a nethod simlar to that
descri bed for exanple 7, using thenester of ‘
preparation 176 and a 2M sol uti on]of di nethyl am ne in
met hanol . H NVR (CD QD, 400MHz) .10 (t, 3H), 2.38
(s, 6H) 2.40 (s, 3H72. &Hyt, .26 (s, 6H), 3.60
(g, 2H) 3.94 (t, 2 4.80 (m 2H), 6.94
(d, ) 8.15 (d, 1H) & APCl + nmlz 457 [ VH]|
Exanpl es to 41 The appropri age monochl or o pr ecur sor
(leq) was dissolved in Mi sul phoxi de (1- 2ol
1) and the solution tmpeate vviH] the appropriate HNR
R4 amine (3eq) and N-et Li am ne (3eq). The
reaction m xture was thgn stNrrecﬁat 20 C for hours,
all onwed to cool to r tenperatu nd concentrat ed
in vacuo. The residuge wa® di ssol ved in dichl oronethane
and the organi c phase hed with citric acid-194-
solution (20n), dried ®ver magnesi um sul phate and

The {8 SOMARL G Bnab B Ay Sore o o Joge e pieTg fiar Freparation
72 a‘?x'di;Werl AL RARWING bbnoc%l %%eguFeoto%ﬁanégcr}ﬂe%l ifl grBSaration

pré uct Or 0 precursors
245{24Qp8xeEdpt Beq Méthyméopmb?lanﬁﬁé,wéééddécﬂﬁ) thb4r%acﬂdr4 and the
146, 147, 148, 149, 170 and 171were used. N/ -
5  product was purlfled by column chromatography using an Isolute® smca gel

cartridge and dichloromethane:methanol:0.88 ammonia (100:0:0 to 95:5:0.5) as
eluant.
'H NMR (CD,OD, 400MHz) §: 1.05 (t, 3H), 2.02 (m, 4H), 2.40 (s, 3H), 3.60 (q, 2H),
3.65 (m, 4H), 3.90 (m, 5H), 4.80 (t, 2H), 6.95 (d, 1H), 8.18 (d, 1H), 8.50 (s, 1H).
10 MS APCI+ m/z 426 [MH]"
Preparation 260

Methyl 5-[isopropyl(methyl)amino]-1-[(2S)-2-methoxypropyl]-7-[(4-methylpyridin-2-

yl)amino]-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate

15 A mixture of the chloride from preparation 221 (110mg, 0.28mmol), N-
ethyldiisopropylamine (0.25mL., 1.40mmol), N-methylisopropylamine (0.15mL,



10

15

20

R4 ExX -NR R4 Data H NMR (CD OD, 400MHz) d: 1.18 (t,
3H), 1.35 (t, 6H), 2.45 (s, 3H), 3.60 (m 2H), 3.78

W@ 2005449616 3. 98 (m 11 -N(CH CH)., 2H), 4.90 (nPCRH)2004/003747
7.05 (m 1H), 8.10 (m 2H) .qNB APCI- mz 4 [MH H NWR
(CD OD, 400MHz) d: 1.10 (t, 3H), 2.20 (m 2H), 2.50

1.40ypgAna A e B8P Hlg, ok 2y
pyrr%l‘ljc’ﬁhli%% ﬁll_ré@) B h:%'él}ed Wﬁa'ﬁ:’e@ctném@ aﬁQO‘[CMde']M'hNM? &P cooled
mixtak was.oéﬁcéstratébl)undiarﬁséd(lmd Ridssui® &td (e re”s&jlm-bartlﬁoﬁéd

(t, 2 4.18 (s, H, 4.90 (s, 2H, 7.05 (m 1H), 8.05
betwegn ngwf,or@n@the(r@, (50RL) avg waker (50m) and theayersisepmated. The

DVBQ- D, .. 400 ; 00, (.t 2 , 3,1
aqu%ggs é};ﬁ:sé wag & %Lte%_ﬁvjth @%gglopgﬁg%pboroﬁgg{?%@n@%)l W%Lpe
compi il e ot i it atfesom
sulpbatlafd ev@pfrateld 0bdért reduced pressure. The crude product was purified
by column chromatography using an Isolute® silica gel cartridge using
dichloromethane as eluant to provide the title compound as a yellow oil, 43mg.
'H NMR (CD,OD, 400MHz) &: 1.21 (m, 6H), 1.28 (d, 3H), 2.39 (s, 3H), 3.03 (s, 3H),
3.40 (s, 3H), 3.98 (m, 4H), 4.50-4.70 (m, 2H), 5.17 (m, 1H), 6.92 (d, 1H), 8.18 (m,
2H).
MS APCI+ m/z 428 [MH]’
Preparation 261

5-Chloro-7-[(4-methylpyridin-2-yl)amino]-N-(methylsulfonyl)-1-[2-(2,2,2-

trifluoroethoxy)ethvl]-1H-pyrazolo[4,3-d]pyrimidine-3-carboxamide

A mixture of the acid from preparation 233 (300mg, 0.70mmol),
methanesulphonamide (87mg, 0.91mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (175mg, 0.291mmol) and 4-dimethylamino pyridine
(102mg, 0.91mmol) in N,N-dimethylformamide (3mL) was stirred at room

temperature for 18 hours. Tlc analysis showed starting material remaining, so



10

15

20

N 3H), 1.60 (m 2H), 2.31 (s, 3H), 3.13 (s, 3H), 3.45-
3.60 (m 4H), 3.83 (t, 2H), 4.74 (t, 2H), 6.93 (d, H),
WEHB00B1¢ M 1H), 8.19 (d, 1H), 9.73 (m 1H). AS/AROMH003747
mz 414 [MH H NVR (DVSO D -18800MHz) d: 0.82 (d, 6H),

1.04 (t, \ 3H), 2.06 (m H), 2.38 (s, 3H), 3.14 (s,

addﬁl'dhal %e‘ﬂf?ar(ééhlp%&anﬁdé@ﬁrﬂg @hﬁimrﬁo?a (@dl@é%e/la‘hlﬁgpropyl) -3-

eth;@ca?ﬁodlnnldlal-ljydrmlmﬁm}k {87le, &ZSn{rMal]) ahld Ml\qﬁ‘inqmlmuno pyridine
3. 36
(51 rgg4q 4@gnmgl|)1yverg aggeégndzta)a mixl ufg S(“Fﬁedipﬁ a f@—g@gzt hpurs The

7 8
mm%ﬁ% Wf% argtq%cfﬁgthép cﬁﬁ}gmﬁg@a# Z(g%qq_%ggj%tgf (%?Wnd the
Iayeg@gg&@’ B%Q@Wnﬁ:(séc?l@tgoﬁé ?vag .@gﬁzsh(eg’ Vl"th; Nsﬁgiiéﬂ@ﬁ%ctd (5mL)
and4vatbr (3x508t), thén iﬂﬁed ovel Bhdiutn S@phdte dHd eBafddraied uddér, reduced
8.18 (d, 1H) éoundll—j?ool\/SAPCH mz 440 [MH 3 W

pressure, tg give the tltle com
'H NMR (CD,OD, 400MHz) 8: 2.42 (s, 3H), 3.39 (s, 3H), 4.02 (g, 2H), 4.17 (t, 2H),
5.07 (t, 2H), 6.99 (d, 1H), 7.81 (s, 1H), 8.18 (d, 1H).

MS ES- m/z 506 [M-H]

Example 1 ‘,
Methyl 1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-

ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate

The chloro compound of preparation 72 (130mg, 0.33mmol) was dissolved in
dimethyl sulphoxide (1mL) and the solution treated with tetraethylammonium fluoride
(50mg, 0.33mmol) and N-methylisopropylamine (104pL, 1.0mmol). The reaction
mixture was stirred in a ReactiVial™ at 120°C for 18 hours before being allowed to
cool and concentrated in vacuo. The residue was partitioned between ethyl acetate
(50mL) and water (50mL) and the organic phase dried over magnesium sulphate
and concentrated in vacub. The residue was purified by column chromatography on .
silica gel eluting with dichloromethane:methanol 100:0 to 973 to yield the title

product.



R4 -NR R4 R6 Data H NMR (CDCl , 400MHz) d: 0.77 (t, N
3H), 1.24 (s, 6H), 1.59 (m 2H), -(CH) QCH) CHHC
w@RhRo®614 s, 3H), 3.02 (s, 3H), 3.56 (m 2H), BCEB20m003747
2H), 4.80 (m 2H),-196- 5.028¢m H), 6.85 (m H), 8.20

(m 1H) 8.25 (m 1 H). M5 ES+ miz 450 [MNa] H NMR

'H mmacma@mmz)c& 10187& QH% Bl ( sll_%ﬂﬁz(zto (rﬁ,"@HE%.'ﬂ? (s, 3H),
3. 60 @CBFD) 3396H|t )2H)H43)27(S Gh), fEBD (t,2H)75(18 n?ZHH) 6%2(0( MH), 8.18

8 21 (d. 8. 29 1H . M8
(m, ﬁ'&h@m@ M&(mﬁ%'mm ‘@ﬁ(khﬂi"]lzboowz) d(mo 720(t
1.49 (m 2H), 2.12 (m 4H), 2.48 (s, 3H), 3.48
(m ZW 3.7 (m -(CH) CH) CH

5 Example 2
Methyl 1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-

1H-pyrazolof4,3-d]pyrimidine-3-carboxylate

N=
PN
N
N/N CH

H,C 3

The chloro compound of preparation 72 (130mg, 0.33mmol) was dissolved in

10  dimethyl sulphoxide (1mL) and the solution treated with tetraethylammonium fluoride
(50mg, 0.33mmc\>l) and N-methylethylamine (86pL, 1.0mmol). The reaction mixture
was heated to 110°C in a ReactiVial™ for 18 hours and then allowed to cool to room
temperature. The reaction mixture was partitioned between dichloromethane (50mL)
and water (50mL) and the organic phase washed with water (2x30mL.), dried over

15  magnesium sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with dichloromethane:methanol 100:0 to
90:10 to yield the title product.
'H NMR (CD,OD, 400MHz) &: 1.10 (t, 3H), 1.25 (m, 3H), 2.40 (s, 3H), 3.25 (s, 3H),
3.60 (g, 2H), 3.78 (q, 2H), 3.86 (m, 5H), 4.80 (t, 2H), 6.93 (d, 1H), 8.15 (d, 1H), 8.32

20 (s, 1H). MS APCI+ m/z 414 [MH]

The following compounds, of the general formula shown below, were prepared by a

method similar to that described for example 2 using the appropriate HNR’R* amine.



10

4H), 3.95 (m 2H), 4.85 (m 2H), 7.08 (d, 1H), 8.17
(m 1H). M5 APCl+ mz 428 [MH H NWR (DVSO-D , 400MHz)
wa@l20030%61 d, 6H), 2.37 (s, 3H), 3.00 (s, N 3H)PCBIE004/003747

(m 2H) 4.77 (m 2H), -(CH_)HZ(QCH1CH 5.00 (m H), 6.90
m

(m H, 804 (m 1H), 820

H, 9.80 (m 1H. M

APCl - mz 398 [MH H NVR (DVBO-D ,  4Q0MHz) d: 2. 34

(s, 3H), 3.12 (s, _BH), 31 (s, -(CH) OCH 3
3.80 (m 2H) m.sg@ (mO 2H) 6.58 é.oz)(m 1H)H?
8.20 (d, 1H). MS APCl + nf /- RL R3 Data H
NVR (DVBO-D , 400MHz) dy~T: ckd (s, 3H),

3.

(m 2H), 7.63 (m 1H),
ES- mz 384 [MH H
3H), 1.18 (d, 6Hy,G2.2

13 (s, 6H)., 3.51 (m HNNS. 83 (m 2H), 4.72
(m /2H), 9.65 (m 1H). M

(DVBEDN, 4 ) d: 1.10 (t,

No.

NR°R? Data

"H NMR (CD,OD, 400MHz) &: 1.13 (t, 3H), 1.18 (d,
“\ /\KCH3 3H), 2.40 (s, 3H), 2.64 (m, 1H), 2.84 (m, 2H), 3.03
k/ (m, 2H), 3.42 (q, 2H), 3.94 (m, 5H), 4.64 (m, 2H),
4.80 (t, 2H), 6.94 (d, 1H), 8.18 (m, 2H). MS APCI+
miz 455 [MH]'

'H NMR (CD,OD, 400MHz) §: 1.08 (t, 3H), 1.84 (d,
. 1H), 1.96 (d, 1H), 2.40 (s, 3H), 3.08 (m, 2H), 3.60 (m,
@ 3H), 3.73 (m, 1H), 3.85 (m, 1H), 3.92 (m, 5H), 4.82
(m, 2H), 4.97 (m, 1H), 6.95 (d, 1H), 8.16 (d, 1H), 8.30
(m, 1H). MS APCI+ m/z 453 [MH]'

"H NMR (CD,0D, 400MHz) &: 1.10 (t, 3H), 2.38 (s,
3H), 3.24 (s, 6H), 3.40 (q, 2H), 3.83 (m, 5H), 4.77 (m,
2H), 6.93 (d, 1H), 8.15 (d, 1H), 8.34 (s, 1H). MS
APCI+ m/z 400 [MH]*

'N(CHa)z

Example 4 was prepared using fert-butyl (1S,4S)-2,5-diaza-
bicyclo[2.2.1]heptane-2-carboxylate (Aldrich Chem.) as the HNR’R* amine.
Prior to being purified by column chromatography, the crude product was
dissolved in dichloromethane (5mL) and the solution treated with
trifluoroacetic acid (5mL) at room temperature for 4 hours. The reaction
mixture was concentrated in vacuo and the residue partitioned between
dichloromethane (50mL) and saturated sodium hydrogencarbonate solution
(50mL). The organic phase was separated, dried over magnesium sulphate

and concentrated in vacuo.
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10

15

3H), 3.58 (g, 2H), 3.90 (m 2H), 4.77 (m -CH(CH 3/ 2
2H), 4.99 (m 1H), 7.62 (m 1H), 8.10 (m 1H), 8.19

W@ pgos/a16 MS APCI - mz 412 [MH H NVR (CD OD, pAD(BbIR)003747

d: 1.11 (t, 3H), 1.30 (d, 6Hpyq.2.40 (s, 3H), 2.49 (s,
“CH(CH) 3H), 3.10 (s, 3H), 3.55 (m 2H), 3.93 (m
2H), 4.90 (m 2H), 6.90 (g, .87 (m 1H). MS ES-
mz 426 [MH H NVR (CD ) d: .08 (t, CH,
g@str%yl? élgﬂpb@xyml) ﬁ(ﬁ%d&p‘ﬁwam&hﬂ@nﬁﬁo) FD(S%tth)wldln-Z-
m

1H), 7.82ylaming Eolg 3 yr#ﬁ(dlﬂ&v@ﬂcarbmmateCD oD,
400MHz) d: 1.22 (t, CH(CHS)/ 2 3H), 1.26 (d, 6H),

3.10 (s, 3H) 367 397 (t, 4.80 (t, 2H),
5.1 (m - 198- 8H61 (d, M, 9.83 (s,
1H) . I\/ISAPCI+ z 401[ ( 400MHz)  d:

, (

1.20 (t, 3H), 1.28 (d, S, 3I—I)Cl_|?é. 67 (q,

N

The chloro compound of preparation 93 (200mg, 0.51mmol) was added to a solution

of N-ethyldiisopropylamine (440pL, 2.55mmol), isopropylmethylamine (260uL,

2.55mmol) and caesium fluoride (77mg, 0.51mmol) in dimethyl sulphoxide (1mL)

and the reaction mixture heated to 120°C in a ReactiVial™ for 18 hours. The

reaction mixture was concentrated in vacuo and the residue taken up in 1M citric

acid solution (bmL) and extracted with dichloromethane (3x25mL). The organics

were combined, dried over magnesium sulphate and concentrated in vacuo to yield

the title product.

'H NMR (CDCI,, 400MHz) &: 1.16 (t, 3H), 1.24 (d, 6H), 2.37 (s, 3H), 3.11 (s, 3H),
3.62 (q, 2H), 3.98 (t, 2H), 4.01 (s, 3H), 4.77 (m, 2H), 5.15 (m, 1H), 6.82 (d, 1H), 8.18
(d, 1H), 8.26 (s, 1H), 9.76 (s, 1H).

Example 7

Ethyl 1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-

pyrazolo[4,3-d]pyrimidine-3-carboxylate

N=
PN
N
N/N CH
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15

20

2H), 3.98 (t, 2H), 4.85 (m 2H), 5.04 (m 29 -CH(CH)
H, 5.48 (s, 2H), 8.31 (m H), 8.42 (m 1H), 9.48 (m
WA k)os5/0M61APCI + mz 401 [MH H NVR (CD OD, 400M&)/1BL004/003747
1 00 (t, 3H, 1.16 (t, 3H),-18232 (m 1H), 1.47 (m
1.74 (m 3H, 1.88 (m 2H), 2.14 (m 30 -(CH CH

The?fhyl e%t&soi(pi%p%r'ﬂlonq 2(1(7)gm(g[2'(9%5@m%@5\&é§,s d%ﬁ})lvei d@%lmethyl
sulph%ﬂ’beiﬁ gdw(aﬁwnaﬁgﬁ) s;ol&f@@%ﬂﬂfr%ed %NI_ID@} lﬁi‘mg%yl ?nﬂi)ylzal_rl?mbSUBQL

0.75mmoRiand tefregthytamaeniurg fluodsk C37r8g54. 20mmeby) The resstion
b2t i e Rl 8 e Bobre

allo ?_§‘ b égcll ?F‘E’re%ﬂ%% éﬁ% I'Q/as aﬁg%éjlfgéﬁﬁ)m valud,3hk Tesidue
partitioned between ethyl acetate (50mL) and water (50mL) and the organic phase
dried over magnesium sulphate and concentrated in vacuo. The residue was purified
by column chromatography on silica gel eluting with dichloromethane:acetonitrile
100:0 to 90:10. The crude product was partitioned between dichloromethane (30mL.)
and saturated sodium hydrogencarbonate solution (10mL). The organic phase was
separated, dried over magnesium sulphate and concentrated in vacuo. The residue
was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:0.88 ammonia 95:5:0.5 to yield the title product.

"H NMR (CDCl,, 400MHz) 6: 1.14 (t, 3H), 1.24 (t, 3H), 1.46 (t, 3H), 2.39 (s, 3H), 3.25
(s, 3H), 3.62 (q, 2H), 3.80 (q, 2H), 3.95 (t, 2H), 4.52 (q, 2H), 4.78 (t, 2H), 6.82 (d,
1H), 8.20 (d, 1H), 8.30 (s, 1H), 9.75 (m, 1H). MS APCI+ m/z 428 [MH]

The following compounds, of the general formula shown below, were prepared by a

method similar to that described for example 7 using the appropriate HNR’R* amine.

| No. | NR°R* Data
8~y /\rcH3 'HNMR (CDCI,, 400MHz) &: 1.12 (t, 3H), 1.14 (d,
K/NH 3H), 1.42 (t, 3H), 2.40 (s, 3H), 2.66 (m, 1H), 2.84
(m, 2H), 3.04 (m, 2H), 3.62 (q, 2H), 3.94 (t, 2H),
4.43 (q, 2H), 4.64 (m, 2H), 4.80 (t, 2H), 6.96 (d,




2H), 3.90 (m 2H), 4.65 (m H, 4.76 (m 2H), 5.03 (m
H. MSES nmz 375 [MH - HNW (CD OD, 400M+#z) d: 1.19
W@ 200588616 1. 92 (m 2H), 2.22 (m 2H), 2.52 (mPGBIB2@KH/003747

2H), 3.32 (s, 6H), 3.57 (q,-12B), 3.90 (m 2H), 4.69
(m 1H), 4.76 (m 2H). MBS ES- mz 347 [ MH -199- H NMWR

(] 5H. 131 (d. a4 TOped STery ) Be PP i sbo
9s,| 3H) ,CB.52 (g, 2H)y'H ISM&G&G‘,DBI ZH)OMI‘HI%/;@ {UB(SD@H) 1.30 (m
5.1 (m| 1H. M5 ES{ nmz 36

H]
400 '%9 80 (m |BH), 1@4898 3id), 2244 (s, 13H)73(Qa (s3BH), 3.55
3

R, it e A e ol o,
o 400ike) o 113 g0 Ryt h (OuH i i i

(m 36 -CH(CH) 2H), AEPGGmmM%I}MHI 08 (d 1H), 8.16
(sl CHH, 821 (d |H) M ES 26
e Example 9 — This compound was isolated without purlflcatlon by column

)

chromatography
Example 10
2-(Dimethylamino)ethyl 5-dimethylamino-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-
5 ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate
N=
PN
@) H
_N
N CH
—CH
o 0 N7
3 N\ H,C

The title compound was prepared by a method similar to that described for example
7, using the ester of preparation 176 and a 2M solution of dimethylamine in
methanol.
10 'H NMR (CD,OD, 400MHz) &: 1.10 (t, 3H), 2.38 (s, 6H), 2.40 (s, 3H), 2.84 (t, 2H),
3.26 (s, 6H), 3.60 (q, 2H), 3.94 (t, 2H), 4.52 (t, 2H), 4.80 (m, 2H), 6.94 (d, 1H), 8.15
(d, 1H), 8.34 (s, 1H). MS APCI+ m/z 457 [MH]’
)

Examples 11 to 41

15 The appropriate monochloro precursor (1eq) was dissolved in dimethyl sulphoxide
(1-2mLmmol™) and the solution treated' with the appropriate HNR’R* amine (3eq) and
N-ethyldiisopropylamine (3eq). The reaction mixture was then stirred at 120°C for 18
hours, allowed to cool to room temperature and concentrated in vacuo. The residue

was dissolved in dichloromethane and the organic phase washed with citric acid



H NVR (CD OD, 400MHz) dd: 1. (t, 3H), 1.31 (t, 3H),
2.75 (q, 2H), 3.30 (s, 37 -CH6H), 3.58 (q, 2H), 3.95
W@ 2qo5a¥9616 4. 88 (m CH 2H), 7.08 (d, 1H), 8.19 PFGT/IB2b)4/003747
8.20 (d, 1 H. MSBES mz 33§4IMH]- H NVR (CD OD,
(t, 3

400MHz) d: 1.17 (t, 3H), 1. H, 2.54 (s, 3H),

soluﬁpr_% @é%ﬁ)%}&edﬁ\ggzr?é&eﬁﬂ%sﬁ@%q? %\?ldléagc}an&?% /zvt\facﬁg. The
e e
dichRir6Metltane3Metitah HIDO: Btod Gtto yrH thet d8Sirdd pratidct . 7. 02

(d, H, 7.80 (t, H), 8.02 (d, Hy. MS ES+ 200- niz 386
[MH H NVR (CD OD, 400MHz) d: 1.10 (t, 3H), 1.31 (t,

orsord o ors by g W BoR A s B0 1, 100

146 2487, 804465170 and 171were used.

HO

Ex |-NRR* Data

"H NMR (CD,0D, 400MHz) 5: 1.18 (t, 3H), 1.35 (t,
6H), 2.45 (s, 3H), 3.60 (m, 2H), 3.78 (m, 4H), 3.98 (m,
2H), 4.90 (m, 2H), 7.05 (m, 1H), 8.10 (m, 2H). MS
APCI- m/z 412 [M-HT

11 | -N(CH,CH,),

‘\N "H NMR (CD,OD, 400MHz) &: 1.10 (t, 3H), 2.20 (m,
\:> 2H), 2.50 (s, 3H), 3.40 (s, 3H), 3.58 (m, 2H), 3.80 (m,
E 4H), 3.98 (t, 2H), 4.18 (s, 1H), 4.90 (s, 2H), 7.05 (m,
1H), 8.18 (m, 2H). MS APCI- m/z 440 [M-H]

12

"H NMR (CD,0D, 400MHz) 5: 1.10 (t, 3H), 2.20 (m,

N 2H), 2.50 (s, 3H), 3.40 (s, 3H), 3.58 (m, 2H), 3.80 (m,
13 4H), 3.98 (t, 2H), 4.18 (s, 1H), 4.90 (s, 2H), 7.05 (m,
O—ch, | 1H),8.05 (m, 2H), 8.15 (d, 1H). MS APCI-m/z 440

[M-HT

"H NMR (DMSO-D,, 400MHz) &: 1.00 (t, 3H), 2.40 (s,
3H), 3.18 (s, 6H), 3.50 (m, 2H), 3.85 (t, 2H), 4.90 (m,
2H), 7.10 (m, 1H), 8.10 (m, 1H), 8.25 (m, 1H). MS
APCI- m/z 384 [M-H]

14 | -N(CH,),




1H),
400MHz) d:
wWR288/04%16 41 - CH 3H),

8.10 (s,

2H), 4.85 (t,

1H) .
.10 (t,

MS ES+ mz 414 [MH H NVR (CD OD,
3H), 2.29 (s, 3H), 2.39 (s, 3H),
3.31 (s, 3H), 3.58 (q, ZPOT/IERNGH003747
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re. The reaction mxture was dil

adtd), 24 (mshid 2.88 Ks.\@tt)e 3, 14o(s, BH)(&E}S (m,

(ROl S0hcLl ik 28 duaHihe?
(35,9, BRI BT 929 B 3R 20 m 11

01 dICh or onet han

NASCARGCE proda8 MMYSs triturated with
desired product Ex -NR R4 Data H

VR ¥ CD (993 200MIZH NMRL(QIB,QD, 4GMyIHZ1L530.1r¢t, 3H), 2.45 (s,
N 3H), 3.36 (s, 3H), 3.41 (s, 3H), 3.58 (m, 2H), 3.74 (m,
17 H 2H), 3.88 (m, 2H), 3.97 (m, 2H), 4.88 (m, 2H), 7.05
o\CH3 (m, 1H), 8.09 (m, 1H), 8.16 (m, 1H). MS APCI- m/z
428 [M-H] |
N N/CH3 'H NMR (DMSO-D,, 400MHz) &: 1.04 (t, 3H), 1.15-
1.85 (m, 8H), 2.32 (s, 3H), 3.00 (s, 3H), 3.52 (q, 2H),
18 G 3.84 (t, 2H), 4.75 (t, 2H), 5.13 (s, 1H), 6.92 (d, 1H),
8.11 (m, 1H), 8.18 (d, 1H), 9.72 (m, 1H). MS APCI+
m/z 440 [MH]'
Ex |-NRR* R® Data
"H NMR (CDCI,, 400MHz) 5: 0.77 (t,
Sy CHs 3H), 1.24 (s, 6H), 1.59 (m, 2H),
19 BN -(CH,),0(CH,),CH,
H,C” CH, 2.37 (s, 3H), 3.02 (s, 3H), 3.56 (m,
2H), 3.95 (m, 2H), 4.80 (m, 2H),




1H), 1.48 (m 4H), 1.72 (m 1H), 1.86 (m 2H), 2.15
(m 42 -N(CH) 2H), 3.30 (s, 6H), 3.58 (g, 2H), 3.89
W@ 2qo5a¥9616 4. 20 (m 1H), 4.70 (t, 2H). NS ES+ nPaI/B32804/003747
[MH H NVR (CD OD, 400MHz) <4961.16 (t, 3H), 1.29 (t,
4H), CH N 1.48 (m 4H), 1.73 (m 1Ié(|)n5811|-6866(5r_nq 25)778
2. 14 (m 2H), W3 CH 3.27 (s, 02 16.859m. $HY 8.20 (m
(g, 2H), 3.90 (t, 2H), 419( 1H), L 2H) .
ES# mz 389 [MH H NMR (CD OD, mml\ﬁ@& (m,1 16M§tEs+ m/z
3H), 1.31 (m 1K), 1.48 (m 4H), 1,73 (m 1H), 1.86
(m| 2H), 2.13 (m 4L16H) 3.58 éa,W 3.71 (m 4H),
3.90 (U, ZH), g 21 (m Hy, 47 y Mz
401 [I(\/H] H NVR (CD OD, 400NH?) 3.5Nf’.'i%v‘%ﬂa,iwﬁﬁﬁvﬂ?)%‘”“ (t
(t,) 4H), 1.48 (m 4H), 1.73 (m 3%')1,.26(@@#8!1’4.4@'1}11 2H), 2.40
2.14 (m 2H), 45 “NHCH CH 3.57|(m  4H), 3.90 (t, 26,
4. 23 mcrg;) .70 (t, 2H). MS E$1-3h¥)3,63.2238[73/|-ﬂ), %BHNNMR, 2H),
ch oY 400MHz 3H), 1. ,
2&.48( 4H) gb‘ )(Q%g'ﬂ CHy . 89/-7@rﬂ“12"‘(116; 3@?1@(2#), 4.82 (m
2H),  CH 2H), 6.88 (d, 1H), 8.21 (d, 1H), 8.29
(m, 1TH) . MS APCI+ m/z 426
[MH]"
'H NMR (CD,OD, 400MHz) &: 0.74
(t, 3H), 1.49 (m, 2H), 2.12 (m, 4H),
\D 2.48 (s, 3H), 3.48 (m, 2H), 3.75 (m,
21 -(CH,),0(CH,),CH
4H), 3.95 (m, 2H), 4.85 (m, 2H),
7.08 (d, 1H), 8.17 (m, 1H). MS
APCI+ m/z 428 [MH]"
"H NMR (DMSO-D,, 400MHz) &:
1.24 (d, 6H), 2.37 (s, 3H), 3.00 (s,
N, -CH,
N 3H), 3.80 (m, 2H), 4.77 (m, 2H),
22 Jq ~(CH,),0CH,
HC™ CH, 5.00 (m, 1H), 6.90 (m, 1H), 8.04 (m,
1H), 8.20 (m, 1H), 9.80 (m, 1H).
MS APCI- m/z 398 [M-HJ
"H NMR (DMSO-D,, 400MHz) &:
2.34 (s, 3H), 3.12 (s, 6H), 3.31 (s,
23 | -N(CH,), -(CH,),0CH, 3H), 3.80 (m, 2H), 4.78 (m, 2H),
6.90 (d, 1H), 8.02 (m, 1H), 8.20 (d,
1H). MS APCI+ m/z 372 [M-H]'




46 H C'CH 3.12 (s, 3H), 3.58 (g, 2H), 3.90 (t, 2H),
4.16 (m 1H), 4.70 (t, 2H), 4.95 (m 1H). M5 ES+ nz
waOBsHMede H NVR (CD OD, 400MHz) d: 1.16 (t, 3HCT/IB2B®/003747
(t, 7H), 1.48 (m 4H), 1.72-1ef 1H), 1.86 (m 2H),
2.13 (m 2H), 47 -N(CH CH) 3.58 (q, 2H), 3.72 (q,
AH)[, 3.90 (t, 2H), 4. 1Z2m 4. 71 (t, 2H). NB ESF
mz 403 [MH H NVR €9 0DO400NHz) okl RS (t, 3H), .32
(m| 48 -NHCH 1H), 1.47 (m 4H N 1.72 (m 1H), 1.85 (m
2H)|, 2.16 (m 2H), 3.05 (s, RA) N3 (g, 2H), 3.89
(m| 2H), 4.22 (m-202- ) 4.72\ 2H)N MS ES+ nfz 367
[ MVH] Exanples 49 to 74 The apgpropy j-atle nonochl oro
precursor (0.266mmol) and ta&fraethyl a 3um fl uoride
(39.6ng, 0.266mmol) were disgol ved in /i nethyl
sul|phoxi de (1.0m.) and the sol uti onHsFeated with
N-dt hyl dii sopropylamine (230m., .33mml) and a
Esolluti on BF the apprdptiate D4R R4 amine ( .33mmol) in
di-fet-hyl—sul-phoxi-de—{(-500M)-—The reactiopm xture was
pl dced in a seal éd vessel andl NV EAMSO-B0400WHE) 320.06 (t,
C flor hours. e|reaction mxtu S,di | ,th
di ghl g6 GRGC and amshed | aDneea s ah A8 it a5t (m,
24ng er. | The di chHor onet hapg phasm e s
ovar ) i um sul phate and ¢ ’ncenf(r ér‘%@’ in v(ac’uzé)}.qﬁ'ﬁ'?e3 (m,
regidue was puritfied by col dht), 8H6dmat2bt)r 8@dy(noMH). MS
sillica gel eluting wth dichl oronethane: met hanol 100: 0
t0]90:10 to yiel d the desi&P-fk -
'H NMR (DMSO-D,, 400MHz) &: 1.10 (t,
o 3H), 1.18 (d, 6H), 2.26 (s, 3H), 2.98 (s,
N™ ™ 3 3H), 3.58 (q, 2H), 3.90 (m, 2H), 4.77 (m,
25 | -CH(CH,),
pZ 2H), 4.99 (m, 1H), 7.62 (m, 1H), 8.10 (m,
1H), 8.19 (m, 1H). MS APCI- m/z 412
[M-HJ
cH 'H NMR (CD,OD, 400MHz) &: 1.11 (t,
3 3H), 1.30 (d, 6H), 2.40 (s, 3H), 2.49 (s,
26 N| ~ ~-CH(CH,), | 3H), 3.10 (s, 3H), 3.55 (m, 2H), 3.93 (m,
= CH, 2H), 4.90 (m, 2H), 6.90 (m, 1H), 7.87 (m,
1H). MS ES- m/z 426 [M-H]
cH 'H NMR (CD,0D, 400MHz) &: 1.08 (t,
’ 3H), 2.41 (s, 3H), 2.53 (s, 3H), 3.30 (s,
27 N, A -CH, 6H), 3.55 (m, 2H), 3.94 (m, 2H), 4.91 (m,
= CH, 2H), 6.91 (m, 1H), 7.82 (m, 1H), . MS
ES+ m/z 400 [MH]'
= "H NMR (CD,0D, 400MHz) &: 1.22 (t,
28 ‘)I\) -CH(CH,), | 3H), 1.26 (d, 6H), 3.10 (s, 3H), 3.67 (q,
2H), 3.97 (t, 2H), 4.80 (t, 2H), 5.11 (m,




Monochl oro precursors from preparations 137, 138, 139,
145, 150, 151, 1 72, 173 and 174 were used. Ex -NR R4
wDai08/0288% H NVR (CD OD, 400MHz) d: 0.40 (g, ZPOTIE2060003747

(q, 2H), 1.00 (t, 3H) 1.14 {198 3H), 1.23 (m 1H) 1.78
(q, 49 2H) 2.47 sq’( 2H)2,H)3 60 (g]@ 4Ii|_1|)i'|)1 3. gégm 2 e
3.96 (t, 2H) 4.88 (m ) 1
VB ESS- rrizH)454 [MH H NWVR C%) F& g’é1m
3H) .14 (t, 3H) 1.29 (d, 3H)TH). @@Sﬁﬁszlma’s I‘(/Ilsll
488 (m o4 7.08 (d ‘“Hfz;_mgw Top. _Dwowma.n
ES+ mz 428 H NVR ( CDOQ, A0 - t
181 (ZmN 2FDFM.24].:;5 (m 4H) %5642%)" gﬂ)%iaéé %'3)3@3
3. 33 ) 3.%9 (m 2H) Q@?S.@B,(t,%ﬂ)),, 4.‘853@"(@%,@704 (m
29.04 (|d, 1M, 8. 16CHOCH2L) . ES+ Mz 426 | H
NVR , 400Mz) d: 1.131H), 538)(s, 2HRSB.81 (m3HH), 8.42 (m,
2.47 (S 3.44|(s, 3H) 3.
6H) 3.(96 (H% 2H),(Z 89H)(m 2!;)(94@%%&?*)1#38“\&@(*(@/2401
1H|, 8.16 (d, H| M5 ES+ nlzddd [ M
"H NMR (CD,0OD, 400MHz) §: 1.00 {(t,
3H), 1.16 (t, 3H), 1.32 (m, 1H), 1.47 (m,
/O 4H), 1.74 (m, 3H), 1.88 (m, 2H), 2.14 (m,
30 -(CH,),CH,
2H), 3.28 (s, 3H), 3.58 (q, 2H), 3.69 (t,
2H), 3.89 (t, 2H), 4.16 (m, 1H), 4.70 (t,
2H). MS ES+ m/z 405 [MH]'
'H NMR (CDCl,, 400MHz) &: 0.86 (t, 3H),
1.18 (d, 6H), 1.57 (m, 2H), 1.73 (m, 2H),
2@ 1.88 (m, 2H), 2.16 (m, 2H), 2.98 (s, 3H),
31 'CH(CHs)z
3.51 (m, 2H), 3.86 (m, 2H), 4.40 (m, 1H),
4.61 (m, 2H), 7.07 (m, 1H). MS ES+
m/z 413 [MNa]'
'H NMR (CD,OD, 400MHz) &: 1.19 (t,
3H), 1.31 (d, 6H), 1.96 (m, 2H), 2.22 (m,
2H), 2.52 (m, 2H), 3.12 (s, 3H), 3. :
. GHICHL), ), (m, 2H), 3.12 (s, 3H), 3.57 (q
2H), 3.90 (m, 2H), 4.65 (m, 1H), 4.76 (m,
2H), 5.03 (m, 1H). MS ES- m/z 375 [M-
HT
'H NMR (CD,0OD, 400MHz) &: 1.19 (t,
3H), 1.92 (m, 2H), 2.22 (m, 2H), 2.52 (m,
33 -CH, 2H), 3.32 (s, 6H), 3.57 (q, 2H), 3.90 (m,
2H), 4.69 (m, 1H), 4.76 (m, 2H). MS
ES- m/z 347 [M-HJ




H NVR (CDCD 400MHz) d:

(¢,

3H .39 (d, 3H) 1.87 (m

) 2.23 (m 3H), 2.48 (s, 3H) 3.60 (m 3H) 53 3.80 (m
w0 2850@6(¢, 2H), 4.46 (m 1H) 4.89 (m 2H) 7. 0FCT/tB20044003747
8.18 (m 2H). MS ES+ mz 42899MH H NVR (CD OD 400MHz)

d: . (t, 3H) .35 (d, 6H), CH 2.54 (S 3H) 3.55 (m 2H)

98 (t, 2H), 418 (m ) 5
1H)| 8.10 (s, 1H) |8.12 (d, JWM%%?DWW@%wg
NVR (CD OD, 400Miz) d: .00 ) erg)a (na, zuq») (1t17 @HBH;L 8391 (d
(t,] 3H\ 1.67 (m [2H) 2.53 }& 55" 3. 98
3¢m }le. 02 (t, [2BH(CH L7 (6c!1‘|) 3@7 o, 1 ), (3»315 (&:93H)83.82 (a,
(d,|“1H). MB ES+ iz 414 [ Mi;20 N
40QMHz) d: .00 (t, 3H), .1 2&%; ééﬂm’%h%&%ﬂ%w@m
1.7 (m 2H), 2.83 (s, 3H), 5 P M
3H), 5.02 (t. 2H)], 7.17 (d. 1@%04\,/'@‘?815@(23‘?’@11%'{] CH
8.13 (d, 1 H. M ES+ nfz 414 NI (GbJOD, 400MHz) : 0.80 (m,
2H), 0.98 (q, 2H), 1.17 (t, 3H), 3.09 (m,
35 /A -CH, 1H), 3.35 (s, 6H), 3.52 (q, 2H), 3.86 (m,
2H), 4.71 (m, 2H). MS ES- m/z 333 [M-
HI
"H NMR (CD,0D, 400MHz) &: 1.13 (t,
N 3H), 1.29 (m, 6H), 2.75 (q, 2H), 3.13 (s,
3H), 3.60 (q, 2H), 3.96 (t, 2H), 4.88 (m,
36 | P CH(CH), ) (g, 2H) (t, 2H), 4.88 (m
2H), 5.10 (m, 1H), 7.08 (d, 1H), 8.16 (s,
CH, 1H), 8.21 (d, 1H). MS ES- m/z 426 [M-
HT |
"H NMR (CD,0D, 400MHz) 85: 1.11 (t,
N] X 3H), 1.31 (t, 3H), 2.75 (g, 2H), 3.30 (s,
37 % -CH, 6H), 3.58 (q, 2H), 3.95 (t, 2H), 4.88 (m,
CH, 2H), 7.08 (d, 1H), 8.19 (s, 1H), 8.20 (d,
1H). MS ES- m/z 398 [M-H]
'H NMR (CD,0OD, 400MHz) &: 1.17 (t,
CH, 3H), 1.28 (t, 3H), 2.54 (s, 3H), 3.27 (s,
3.62 (q, 2H), 3.76 (q, 2H), 3.97 (¢,
38 N CHCH, 3H), (9, 2H) (9, 2H) (
| P 2H), 4.88 (t, 2H), 7.03 (d, 1H), 7.80 {(t,
1H), 8.02 (d, 1H). MS ES+ m/z 400
[MH]"
CH, "H NMR (CD,OD, 400MHz) &: 1.16 (&,
3H), 2.54 (s, 3H), 3.29 (s, 6H), 3.60 (q,
30 | NN CH, ) (s, 3H) (s, 6H) (q
| P 2H), 3.95 (t, 2H), 4.89 (t, 2H), 7.02 (d,
1H), 7.80 (t, 1H), 8.02 (d, 1H). MS ES+
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HO 3 -NR R4 R6 Data H NVR (CD OD, 400MHz) d: 1.47

Em 4H), 2.30 (m H), 2.50 (s, 3H), 3.28 (s, 6H), 3.36
W@ 290528616 3. 90 (m -N(CH ) 2H), 4.70 (d, 2H), FCODB20@H/003747
1 H, 7.80 (s, 1 H, 8.10 (@001 H. M5 APCl+ miz 412
[MH H NVR (CD OD, 400MHz) d: .28 (t, 3H) 1 44 (m
4H), 2.30 (m H),[ 2.48 (s, |3hiz,388 RAHTS, 334Tm
2H), 3.73 (g, 2H), 3.90 (m| 2H) 4. 70 (d 2H), 7.07
(ﬁl/,HI]H), 7.84 (s, |1 H), 8.08 I(IcNMIR(le)DOIZBWHzmm 4@@
H NMR (DMBO{D , 400NHz)
[3H), 1.74 (ng# M, 1.82 (rn3|'h) 1031(233?; (2329(334)3H) &@@H
) 3 14T .46 (m 1 6
44m MSS (h.ch o, 4 AN BB o odd 24 577 (o
- 08 CH 2H), 3.96 (t, 2H), 4.88 (t, 2H), 8.04 (s,
3
1H), 8.10 (s, 1H). MS ES+ m/z 414
[MH]"
'H NMR (CD,0OD, 400MHz) &: 1.10 (t,
N CH, 3H), 2.29 (s, 3H), 2.39 (s, 3H), 3.30 (s,
41 | P -CH, 3H), 3.31 (s, 3H), 3.58 (q, 2H), 3.94 (q,
CH, 2H), 4.85 (t, 2H), 8.03 (s, 1H), 8.06 (s,
1H). MS ES+ m/z 400 [MH]"

e Examples 14 and 24-31 were performed without N-ethyldiisopropylamine
e Examples 38-41 were performed using caesium fluoride instead of N-
ethyldiisopropylamine
e Example 12 used the amine of preparation 4 as the HNR’R* amine
e Example 13 used the amine of preparation 3 as the HNR’R* amine
Examples 42 to 48

The monochloro compound of preparation 144 (99mg, 0.27mmol) was dissolved in
dimethyl sulphoxide (3mL) and the solution treated with the appropriate HNR’R*
amine (1.08mmol). The reaction mixture was heated to 120°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was diluted with
dichloromethane and washed with water, brine (x2) and citric acid. The
dichloromethane phase was dried over magnesium sulphate and concentrated in

vacuo. The residue was purified by column chromatography on silica gel eluting with



1H, 819 (m 1

H. Ms APCl + ml z-205- 412 [MH H NMR

(DMSO-D, 400MHz) d: 1.17 (t, 3H), 1.20 (m 1H), 1.47
W@ 05816 1. 78 (m 2H), 2.32 (s, 3H), 3.12 (s, PGFHB2004/003747
3.42 (m 1H), 3.68 (m HCH22H), 3.84 (m H), 4.07 (m

1H, 4.58 (m H),

4.68 (m H), 6.95 (d, 1H), 8.05 (m

dlchldﬂbm&hgr@e frathdrdl 1008 PS5 5MrRe 4A6dd M’cﬂdddt R thQPQQd with
400MHz) d: .06 (m 6H), 2.42 (s, 3H), 7 (s
ethernp@we)the(ctasu)eocmodm) 3 67 (m H, 3. 94 (t, 2H) 4 82

L 2N w4
34

B -NH\BR(CD C[Pat@OOl\/Hz)'d 1.08 (d, 6H), 1.27 (t,

—3H 243 (S SH)|

-(CHl YOCH(CH ) QH

42 | -N(CH,),

POV GR. QD) 4chiPz} S5t e T 19D e

(d, |1H), 8.20 (M1 \.48n ARG, 1. 73 tm34A) 186 (m, 2H), 2.15 (m,

2H), 3.30 (s, 6H), 3.58 (q, 2H), 3.89 (t, 2H), 4.20 (m,
1H), 4.70 (t, 2H). MS ES+ m/z 375 [MH]'

- CHs

43 k

CH,

"H NMR (CD,OD, 400MHz) &: 1.16 (t, 3H), 1.29 (t, 4H),
1.48 (m, 4H), 1.73 (m, 1H), 1.86 (m, 2H), 2.14 (m, 2H),
3.27 (s, 3H), 3.58 (q, 2H), 3.77 (g, 2H), 3.90 (t, 2H),
4.19 (m, 1H), 4.71 (t, 2H). MS ES+ m/z 389 [MH['

~

N
e

"H NMR (CD,OD, 400MHz) 5: 1.16 (t, 3H), 1.31 (m,
1H), 1.48 (m, 4H), 1.73 (m, 1H), 1.86 (m, 2H), 2.13 (m,
6H), 3.58 (q, 2H), 3.71 (m, 4H), 3.90 (t, 2H), 4.21 (m,
1H), 4.71 (t, 2H). MS ES+ m/z 401 [MH]'

45 | -NHCH,CH,

"H NMR (CD,0OD, 400MHz) &: 1.17 (t, 3H), 1.30 (t, 4H),
1.48 (m, 4H), 1.73 (m, 1H), 1.86 (m, 2H), 2.14 (m, 2H),
3.57 (m, 4H), 3.90 (1, 2H), 4.23 (m, 1H), 4.70 (t, 2H).
MS ES+ m/z 375 [MH]'

Ny
e

46 )\

H,C” “CH,

"H NMR (CD,0D, 400MHz) &: 1.16 (t, 3H), 1.30 (d, 7H),
1.48 (m, 4H), 1.72 (m, 1H), 1.87 (m, 2H), 2.14 (m, 2H),
3.12 (s, 3H), 3.58 (q, 2H), 3.90 (t, 2H), 4.16 (m, 1H),
4.70 (t, 2H), 4.95 (m, 1H). MS ES+ m/z 403 [MH]'

47 | -N(CH,CH,),

"H NMR (CD,OD, 400MHz) 8: 1.16 (t, 3H), 1.32 (t, 7H),
1.48 (m, 4H), 1.72 (m, 1H), 1.86 (m, 2H), 2.13 (m, 2H),
3.58 (q, 2H), 3.72 (q, 4H), 3.90 (t, 2H), 4.17 (m, 1H),
4.71 (t, 2H). MS ES+ m/z 403 [MH]'

48 | -NHCH,

"H NMR (CD,OD, 400MHz) 5: 1.15 (t, 3H), 1.32 (m,
1H), 1.47 (m, 4H), 1.72 (m, 1H), 1.85 (m, 2H), 2.16 (m,
2H), 3.05 (s, 3H), 3.56 (g, 2H), 3.89 (m, 2H), 4.22 (m,
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15

H NMR (DVBO-D 400MHz) d: 0.97 (d, 6H), 1.16 (t, 3H),

2.44 (s, 3H), 3.

37 (m 2H), 3.50 (m 1H), - NHCH CH

WO ¢@s10)eBH(CH ) 3.81 (t, 2H), 4.90 (t, 2H), 7.PSI/(B2004/003747
8.08 (s, 1H), 8.22 (d,2pb). M5 APCI+ mliz 400 [ VH|
H NVR (CDOD 400MHz) d: 128(d 3H) 2.45 (s, 3H), 3.30

1H),

(S,

2H)

6H) - N(CH)
7.03 (d, 1

51!4)§ o2 rﬁ"%li% N/FSSE? rtn/z%qﬂl\%%”" CH

APCI + ni z 386-206 [ MiExdi DR 4GB 7@, 400MHz) d: .32
6H), 2.45 (s, 3H), 3.36 (s, 3H), /CH 3.42 (s,

3.78 (q, 2H), 4.00 (meQRAIH), ,4.74 (m 2H), 7.04

(m

3H),

(d,

1H), 8.10 (m 1H), 8.20 (m
[MH H NWR (CD OD, 400MHZ)Nd:
3.44 (s, 3H), N

HR® M8 APCI + iz 400
0 (m 9H), 2.45 (s,

E,oz

HO

The appropriate monochloro precursor (0.266mmol) and tetraethylammonium

fluoride (39.6mg, 0.266mmol) were dissolved in dimethyl sulphoxide (1.0mL) and the

solution treated with N-ethyldiisopropylamine (230uL, 1.33mmol) and a solution of

the appropriate HNR’R* amine (1.33mmol) in dimethyl sulphoxide (500uL). The

reaction mixture was placed in a sealed vessel and shaken at 350rpm at 120°C for

18 hours. The reaction mixture was diluted with dichloromethane and washed with

1M citric acid soiution and water. The dichloromethane phase was then dried over

magnesium sulphate and concentrated in vacuo. The residue was purified by

column chromatography on silica gel eluting with dichloromethane:methanol 100:0 to
90:10 to yield the desired product.

Monochloro precursors from preparations 137, 138, 139, 145, 150, 151, 172, 173

and 174 were used.

Ex

-NR°R’

Data




3.64 (q, 2H), 4.00 (m 1H), 4.72 (m -N(CH CH ) HX CH
2H), 7.03 (m 1H), 8.11 (m 1H), 8.19 (m 1H. M APC +
WOrt@s449%14 M—I] HO 3 RL -NR R4 Data H NVR ( DVMSCP@I/1B2004/003747

400MHz) d: 1.03 (t, 3H), .2@3(d, 6H 2.09 (m 1H),
233(m H) 3.07 (s, 3H), 3.44 (q, 2H), 3.77 (m 2H),

3933[Ull ﬁ”ﬁﬁ(@@%@%ﬁ?‘@“@ 8516%‘9 Wﬁg‘*
(t M rnH)H)I o@gBQH)M@ﬂéﬁHH) {128 ( ier)1H)31% q,

(d :
49m 2 MG ESH :mq)z 23%(0[ MH]) mm( %WB(@(J(M% 396 (t

O 1636 e 38 1 B T F R L. ws e
oH|, 3.89 (m 4%46@‘8@"’{"%”’ 4.73 (t. 2H), 4.85

(m 2H). M5 ESH

"H NMR (CD,OD, 400MHz) 5: 0.93 (t, 3H), 1.14 (t, 3H),
1.29 (d, 3H), 1.69 (m, 2H), 2.46 (s, 3H), 3.11 (s, 3H),
50 cH, 3.33 (m, 1H), 3.61 (m, 2H), 3.95 (t, 2H), 4.88 (m, 2H),
CH 7.04 (d, 1H), 8.15 (s, 1H), 8.17 (d, 1H). MS ES+ m/z

3
428 [MHT'

AN N/CH3

S "H NMR (CD,OD, 400MHz) &: 1.12 (t, 3H), 1.81 (m,

2H), 2.35 (m, 4H), 2.48 (s, 3H), 3.24 (s, 3H), 3.33 (m,
1H), 3.59 (m, 2H), 3.95 (t, 2H), 4.88 (m, 2H), 7.04 (d,
1H), 8.16 (m, 2H). MS ES+ m/z 426 [MH]'

51

\N/\CH3 "H NMR (CD,0D, 400MHz) &: 1.13 (t, 3H), 1.34 (t, 3H),

2.47 (s, 3H), 3.44 (s, 3H), 3.60 (m, 2H), 3.74-3.84 (m,
H 6H), 3.96 (t, 2H), 4.89 (m, 2H), 7.05 (d, 1H), 8.12 (s,
1H), 8.16 (d, 1H). MS ES+ m/z 444 [MH]'

52

O
/

"H NMR (CD,0D, 400MHz) &: 1.12 (t, 3H), 1.39 (d, 3H),
1.87 (m, 1H), 2.23 (m, 3H), 2.48 (s, 3H), 3.60 (m, 3H),
3.80 (m, 1H), 3.96 (t, 2H), 4.46 (m, 1H), 4.89 (m, 2H),
7.07 (d, 1H), 8.18 (m, 2H). MS ES+ m/z 426 [MH]'

CH,

/

53 N

"H NMR (CD,OD, 400MHz) &: 1.11 (t, 3H), 1.35 (d, 6H),
- )\3 2.54 (s, 3H), 3.55 (m, 2H), 3.98 (t, 2H), 4.18 (m, 1H),
CH, |5.03 (t, 2H), 7.16 (d, 1H), 8.10 (s, 1H), 8.12 (d, 1H).
MS ES+ m/z 400 [MH]' |

54

N "H NMR (CD,0OD, 400MHz) &: 1.00 (t, 3H), 1.10 (t, 3H),
o5 (k 1.30 (t, 3H), 1.67 (m, 2H), 2.53 (s, 3H), 3.54 (m, 2H),

CH, 3.98 (m, 3H), 5.02 (t, 2H), 7.17 (d, 1H), 8.10 (s, 1H),
8.13 (d, 1H). MS ES+ m/z 414 [MH]'




H NMR (CDCl , 400MHz) d: .25 (m T 6H), 3.22 (S, 3H),
3.70 (m 4H), 3.99 (t, 2H), 4.01 (s, 3H), 4.80 (t,
WQ@Rko5/00690 (d, CH H), 8.42 (d, H), 10.18 (s, HCT/M2004/003747
APCl- miz 415 [MH H NVR (&RC1 , 400MHz) d: 1.25 (t,
3H), 3.30 (s, 6H), 3.70 (g, 2H), 3.99 (t, -N(CH) 2H),
4 3H, 4
0. Js\}m H. VB %&MR@?Q&“PW)Q l\%‘ftc%"éng 10%, 3H)
400MHz} d: 1.24 6t3o %%‘H 387 (h; 28) (zd53‘(“>sL|)3H 385 (8, 2H),
56H) . 2 s, 3H) )( LI) F%)Z gﬁ
(t,| pH, 5909 (ﬂﬁgﬂ)(m 8%@)95(@2 (tli‘bl) 78151d(‘rh1) BWO (avBH),
ES| Olz 413[|\/H—%HNI\/R CD OD % d 1.23 (t,
JCH, 6H), 2.60 (8, F@“@ IMEI(q, 2H),
38— (o, —2H)—398 (t, 2H—4 81t CH2H—81(;
1H|, 8.51 (m 1H). l\/ISES—griz 399 H NMR (CD OD,
400MZ) d: 1.25 (m \ 6HR 2 A EH 3.25 (s, 3H)
3.61 (q,
CH,
N—R’
Ex |-NR’R’ R® Data
"H NMR (CD,OD, 400MHz) 5: 1.47
o (m, 4H), 2.30 (m, 1H), 2.50 (s, 3H),
O\ 3.28 (s, 6H), 3.36 (m, 2H), 3.90 (m,
57 | -N(CH,), o |
‘ 2 2H), 4.70 (d, 2H), 7.08 (d, 1H),
7.80 (s, 1H), 8.10 (d, 1H). MS
APCI+ m/z 412 [MH]'
"H NMR (CD,OD, 400MHz) &: 1.28
(t, 3H), 1.44 (m, 4H), 2.30 (m, 1H),
\N/CH3 @\ 248 (s, 3H), 3.24 (s, 3H), 3.34 (m,
58 oH 2H), 3.73 (g, 2H), 3.90 (m, 2H),
2
CH, ' 4.70 (d, 2H), 7.07 (d, 1H), 7.84 (s,
1H), 8.08 (d, 1H). MS APCI+ m/z
426 [MHT
"H NMR (DMSO-D,, 400MHz) 5
1.20 (mi, 1H), 1.50 (m, 3H), 1.74
O (m, 1H), 1.82 (m, 1H), 2.35 (s, 3H),
59 | -N(CH,), CH 3.14 (s, 6H), 3.46 (m, 1H), 3.84 (m,
['° [ 1H), 408 (m, 1H), 458 (m, 1H),
4.70 (m, 1H), 6.92 (d, 1H), 8.08 (m,
1H), 8.19 (m, 1H). MS APCI+ m/z




2H) ,
6.99 (d, 1H. M ES-
wor®spiwpar ed usi ng cycl obut vyl
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- met hyl

4.90 (t, Il CH 2H),
Exanpl e 51
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Exanples 67, 6 and 69 were purlfled by col um

chr

dic

onetography
hl or onet hane

OTT1 bl I I Ca gm CI
: et hanol : acet i

th

igngFgB 10:1 Exanples

70
Net
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I-p
- 2H
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sol
N- e
sul
120
W t
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eth

and /1 were
hyl di i sopro
1- (2- Et hoxy
nethylan1no
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parpti on 18
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t hyl dffsopr
phoxi de ( m
Cfor 18 h
h et hyl
m.). The ag
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Sb xad-

acet

prepared’mnthou
Dyl am ne.
et hyl )-5-( /-iso
- 7- (4- et hyl pyr
m di n- 3-

'sopr6 Iam
prlanlneﬁ(

1) and th react
burs. The reacti
ate (20nL) and
leous phase was
2x20nL), acidif

Exanple

%WRS(BM’@O-DS, 400MHz) &:

D1 oy (t- 3H), 120(n11FD 1.47 (m,
di n- 2-yl am no) -
y3H), 1.7 (WIZFD 232(s 3H),

S XLE" hcqa@im, 1H). 368 (m
1%H 04488, npﬁﬂnwh %ﬁfﬂ(i-l)

CnnDI) di met
Ar58finxt U e 4s68 (metﬂHﬁtfs 95 (d,
on m xture was

A Bl ORi(fmh bt %r20 (m 1H)

UE" o Bflectae ity

sol
(2X
nag
res
6di |
di ¢
97.
oD,
3.0

ution and e
20mL) . The
nesi um sul p
i due was pu
[ ). el ut
hl or onet han
5:2.5:0.25
400MHz) d:
9 (s, 3H,

Xtracted wth tuU
Dr gani cs were co
hate and concent
rified by colum
T(%-Iz CH3)2

e: met hanol : acet i
o yield the tit
. (t, 3H), .25
3.60 (m 2H), 3.0

Tglli‘ﬁlé dﬁt(gﬂ %Bi\/mz §: 1.06

[ gheBH), 2. &IZ‘QQ(BH)TBE‘Z? (s, 6H),
chr omat ogr aph
3.67 (m, 1 ) 3.9 (t, 2H), 4.82 (m,

2R b0t 38 My peh)
MS tﬁ!ﬂbh %&hdg@v@*ﬁ)

2H)
(m

62

5.16 (m
1H)
\N,CH3

.

CH,

iH), 6.95 (d, 1

-(CH,),0CH(CH,),

,H &n\m (Cm,0BHM00MHES 5: 1.08
(d, 6H), 1.27 (t, 3H), 2.43 (s, 3H),
3.28 (s, 3H), 3.65 (m, 1H), 3.80 (g,
2H), 3.95 (t, 2H), 4.85 (m, 2H),
7.06 (d, 1H), 8.20 (m, 2H). MS
APCI+ m/z 414 [MH]"

63

-NHCH,CH,

-(CH,),0CH(CH,),

'H NMR (DMSO-D,, 400MHz) &:
0.97 (d, 6H), 1.16 (t, 3H), 2.44 (s,
3H), 3.37 (m, 2H), 3.50 (m, 1H),
3.81 (t, 2H), 4.90 (t, 2H), 7.05 (d,
1H), 8.08 (s, 1H), 8.22 (d, 1H). MS
APCI+ m/z 400 [MH]*

64

-N(CH,),

'H NMR (CD,OD, 400MHz) 3: 1.28
(d, 3H), 2.45 (s, 3H), 3.30 (s, 6H),
3.42 (s, 3H), 3.98 (m, 1H), 4.74 (m,
2H), 7.03 (d, 1H), 8.08 (m, 1H),

8.18 (m, 1H). MS APCI+ m/z 386




M5 ES+ mz 454 [ MH -209- The foll ow ng conpounds,
formul a shown bel ow, were prepared by a

t he

gener al

of

woredoboehesé mi | ar to that described for exanpl e FSI/IBOGMP03747
t he nonochl oro precursor frogspreparations 183, 184
and 185. NR CH N=/ \ 3 Ex RL R4 Data H NVR (CD OD,

Z00NFZ) d7 L. IP (T, SH 125 —2- s—3H
3.2 (s, 3H), J6 -CH 3.61 (m :Wiﬁs 77 (m 2H), 3.94
(t,| 2H), 4.84 (t, 2H), 6.95 (d, %
(m!|H. M8 ES+ mz 440 [MH H I\I!\EX&NEI)NéO@b‘D 45%’1%@‘3)%132
0.99 (t, ﬂ—b 1.10 (t, CBII(;I) 2. 2@m 6H)3H915(§$H 6536(s 3H),
3H) 56Mq, a, Erh) 77 -
6é)H) 84 (m ZH) 14 (t, 37424(ﬁ 8 1%53(01726& 4.69 (m,
8. 1HH,C V5 €8 ”” 10 LML &%), 7.04 (9, 1),
8.10 (m, 1H), 8.20 (m, 1H). MS
APCI+ m/z 400 [MH]'
"H NMR (CD,0OD, 400MHz) 5: 1.30
5 Cs (m, 9H), 2.45 (s, 3H), 3.44 (s, 3H),
64 (g, 2H), 4.
6 |-NGHOHy, | /k 3.64 (q, 2H), 4.00 (m, 1H), 4.72 (m,
3C sz 2H), 7.03 (m, 1H), 8.11 (m, 1H),
8.19 (m, 1H). MS APCI+ m/z 414
[MH]'
N
H,C o/\ H_R'
Ex | R -NR°R? Data
'H NMR (DMSO-D,, 400MHz) &: 1.03
t, 3H), 1.23 (d, 6H), 2. ,
5 . _cH. (t, 3H) (d, 6H), 2.09 (m, 1H),
- Ui) /I\t 2.33 (m, 1H), 3.07 (s, 3H), 3.44 (q,
H,G” cH, |2H) 8.7 (m, 2H), 3.95 (m, 2H), 4.75
(m, 2H), 4.84 (m, 2H). MS ES+ m/z
393 [MHJ'
'H NMR (DMSO-D,, 400MHz) &: 1.04
4 O (t, 3H), 1.22 (t, 6H), 2.09 (m, 1H), 2.32
68 ,L) -N(CH,CH,), | (m, 1H), 3.44 (q, 2H), 3.77 (m, 8H),
3.94 (m, 2H), 4.75 (m, 1H), 4.84 (m,
2H). MS ES+ m/z 393 [MH]"




H NVR (DMSO-D , 400MHZ) d: .00 (t, 3H), 1.10 (t, 6H),
2.25 (s, 3H), 3.50 (g, 2H), 3.58 (g, 4H), 3.84 (m
wWQ@RkHos5/040686 (m 78 -CH CH H 2H), 7.15 (t, H), 7PEDIR2094/003747
1H), 7.69 (m 1H), 8.85 (s,20H). MS APCI- mz 469
[MH- Ne/ 3/ HCR3 HNW (CD D 400M#z) d: 1.13 (t,
3F), I.25 (d, 6, 2.42 (s, 3@ D§@D ; g11 16
(m| 2H), 3.95 (m 2H), 4.84 N'\’ﬁ?g b%w'pz (
(m| 1H), 6.95 (dx1H)¢H8. 15 (3m J1I—B4 2H)(21091|h‘i),1H§/5235
ES-| Mz @36 [MH MMNVR(CD |0D g é
‘%FD'T?;M)S’ 3K), [3.30 80 -cﬁm,(@-,l,éréﬁ,(re,. ,(3n2 £)3H),
TR T H, 4.9 . 2H), |7 d 17
8 254 mH . MB|A i z 4103?% %‘Q?r?p?fi(%“m“-agb(m
- (2r Ethoxyethv 47- -fluoropyzm uw@aﬁawms%-(ﬁr,('zm. MS
/ -ilsopropyl - L/{methyl ami no)}- 1Hpyr azol of
4,3-c/l pyrimdine-3-carboxyl |ESa¢n/d 495GMHIL- The ester
of prepar ation 108 (ang, 0 n7ml\mgn||pnllL
sol ution of 'H NMR (CDCI,, 400MHz) &: 1.25 (m,
)O\’ : \N/CH3 6H), 3.22 (s, 3H), 3.70 (m, 4H), 3.99 (t,
70 | NN k 2H), 4.01 (s, 3H), 4.80 (t, 2H), 7.90 (d,
)'\) CH, 1H), 8.42 (d, 1H), 10.18 (s, 1H). MS
APCI- m/z 415 [M-H]
o "H NMR (CDCI,, 400MHz) &: 1.25 (t,
o” ¢ 3H), 3.30 (s, 6H), 3.70 (q, 2H), 3.99 (t,
71 N)%N -N(CH,), 2H), 4.02 (s, 3H), 4.80 (t, 2H), 8.42 (d,
)'\) 1H), 8.45 (d, 1H), 10.18 (s, 1H). MS
APCI- m/z 401 [M-HT
"H NMR (CD,0D, 400MHz) &: 1.24 (t,
)C\Hs ™\ ~CHs | 3H), 1.28 (d, 6H), 2.60 (s, 3H), 3.10 (s,
72 N| NN )\ 3H), 3.69 (q, 2H), 3.99 (t, 2H), 4.82 (1,
)\) H,C™ CH; | 2H), 5.09 (m, 1H), 8.09 (d, 1H), 8.51
(m, 1H). MS ES- m/z 413 [M-HJ
"H NMR (CD,0OD, 400MHz) 5: 1.23 (t,
j\H3 \N/CH3 6H), 2.60 (s, 3H), 3.23 (s, 3H), 3.71 (q,
73 NI NN k 2H), 3.78 (q, 2H), 3.98 (t, 2H), 4.81 (t,
M CH, 2H), 8.11 (d, 1H), 8.51 (m, 1H). MS
ES- m/z 399 [M-HJ
"H NMR (CD,0OD, 400MHz) &: 1.25 (m,
CH
)\3 \N/CH3 6H), 2.45 (s, 6H), 3.25 (s, 3H) 3.61 (q,
74 NI N k 2H), 3.78 (q, 2H), 3.98 (t, 2H), 4.90 (t,
Mcm CH;, 2H), 6.99 (d, 1H). MS ES- m/z 413
[M-HT




5

10

15

20

25

sodi um hydroxi de (105niL, 0.105mmol) were dissolved in

di oxane ( nL) and the reaction mxture stirred at room
wao esopesmtar e for 18 hours. The reaction m Xt urBCTEBR004/003747

concentrated in vacuo and tlwgresidue treated with

citric acid solution (5m _) and extracted wth

o R A e T kg ARy Bl R ShF O,

Thagenuﬁ?é M&Bi8¢91)/@§tﬁerHNWRf afivé.t h ether and then
filtered to yield the title product as a white solid,

°27|Eg<amﬁ>l$w§7(6®aw eueendp)rifeed ly 2alugin cm‘ﬂ)natagmphyd)n silica
(t gebﬂy%ng%@ (% E%Iop@meg»a%% mﬁ{waqp?a@etg‘gaql%gi(_)%? 3. f
$hEalBeSro errf weld Blap s o RLi B ieRE G 5y o

rrebhggﬁ,go Foplarhmet hat described for exanple 81 using
t he approprlate ester of preparatlons 103, 106, 108, 1

09, 110, 111, 112, 113, 1Efamble75116, 117, 118, 119,

(t, 2H). 4'04(m 2H) 2.40 (m M) w74 (t, 2H) VB

ES iz 377 ;%WO)H4O Nd: 1.19 (t,
3H),132(d 1.85 SO,

The oxadiazolone of preparation 183 (50mg, 0.12mmol) was added to a solution of
methylisopropylamine (44mg, 0.60mmol) and N-ethyldiisopropylamine (83uL,
0.60mmol) in dimethyl sulphoxide (1mL) and the reaction mixture stirred at 120°C for
18 hours. The reaction mixture was diluted with ethyl acetate (20mL) and washed
with water (15mL). The aqueous phase was then extracted with ethyl acetate
(2x20mL.), acidified with acetic acid solution and extracted with further ethyl acetate
(2x20mL). The organics were combined, dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by column chromatography on silica
gel eluting with dichloromethane:methanol:acetic acid 100:0:0 to 97.5:2.5:0.25 to
yield the title product.

'H NMR (CD,OD, 400MHz) &: 1.11 (t, 3H), 1.25 (d, 6H), 2.41 (s, 3H), 3.09 (s, 3H),
3.60 (m, 2H), 3.95 (t, 2H), 4.83 (t, 2H), 5.16 (m, 1H), 6.95 (d, 1H), 8.16 (m, 1H), 8.25
(m, 1H)

MS ES+ m/z 454 [MH]



(m 2H), 3.16 (s, 3H), 3.60 (m 4H), 3.93 (t, 2H,

4.05 (t, 2H), 4.45 (m H),-212- 4.89 (t, 2H), 5.01 (m
wa 20dp/04961ESM z 405 [MH H NVR (CD OD, 400MHZyCTIB2004/003747

(t, 3H), 2.40 (d, 6H), 3.05548. 3H), 3.65 (g, 2H),

3.95 (s, 3H), 3.98 (g, 2H), 84 4.78 (t, 2H), 5.01 (m

L CNE i I e S

metl%‘ﬂ sirrlll_'lgaﬁo tislat cﬁa‘?ﬂ:riblg_l)d ot é)§am|§b|)75 @si%%&hé morﬁisbhlo@ -pﬁécursor

fror’r(pneplayatlohsl’EBQ t184+H8nd 78&2 (m , 7.60 (m H. M ES+
Mz 431 H MR (DI\/ISOD 400|sz) d: .00 (. 3H),
1.15 (t, 6H) 3. a5 ( Wso (m
2H),382(tH /N(\FHCHH (t 7.08 (t,
H, 7.41 (m H, >_2/<
N/<
R*

Ex | R R* Data

"H NMR (CD,OD, 400MHz) &: 1.12 (t, 3H),

1.25 (t, 3H), 2.41 (s, 3H), 3.24 (s, 3H),

76 I -CH, 3.61 (m, 2H), 3.77 (m, 2H), 3.94 (t, 2H),

CH, 4.84 (t, 2H), 6.95 (d, 1H), 8.16 (s, 1H),

8.31 (m, 1H). MS ES+ m/z 440 [MH]'

"H NMR (DMSO-D,, 400MHz) &: 0.99 (t,

i 3H), 1.10 (¢, 3H), 2.26 (s, 3H), 3.07 (s,

. /@i - 3H), 3.50 (q, 2H), 3.58 (q, 2H), 3.84 (m,
cH, 2H), 4.84 (m, 2H), 7.14 (t, 1H), 7.47 (m,

1H), 7.68 (m, 1H), 8.87 (s, 1H),. MS ES+

miz 457 [MH['




7.70 (m 1H). M5 APCl- miz 429 [MH H NWVR (CD OD,
400MHz) d: 1.10 (t, 3H), .25 (t, 3H), 2.30 (s, 3H),
wa@28/04®16 V N 3H), 3.60 (g, 2H), 3.70 (q, 2H) PCBIE804/003747
(t, 87 CK 2H), 4.82 (m 2Hrq¢. 15 (t, H), 7.50 (t,
1H), 7.63 (m 1H. M5 APCI+ nfz 439 [MNa] H NVR (CD
(s gﬁouwr%) 61 (dl 2h, 3.]ob ;5 4®MHP§§|)HIOQ|“
2H)|, 7.08 (m 1 10 43 T
(L H)H) Ns_mf SSH? 1, 10§ 6H?‘12I2_|]’6(s 3}@13(513 a,
POMHz) d: 1.10 (ji@BHPH)58 @y, 981)( 8,843(H),, 213), 284 (m,

H)
ol 2 s R e, T [ iy 8 e
iy 453 [MHH R (COO) 4O (8l 188 AR T 460 (-

3.01 (s, 3H), 3.65 (|q
HT

RS

"H NMR (CD,OD, 400MHz) 5: 1.13 (t, 3H), 1.25 (d, 6H),
2.42 (s, 3H), 3.12 (s, 3H), 3.61 (m, 2H), 3.95 (m, 2H), 4.84
(m, 2H), 5.20 (m, 1H), 6.95 (d, 1H), 8.15 (m, 1H), 8.30 (m,
1H). MS ES- m/z 436 [M-H]

"H NMR (CD,0D, 400MHz) 5: 1.13 (t, 3H), 2.44 (s, 3H), 3.30
80 |-CH, (s, 6H), 3.61 (m, 2H), 3.72 (t, 2H), 4.90 (t, 2H), 7.00 (d, 1H),
8.17 (m, 1H), 8.25 (m, 1H). MS APCI+ m/z 410 [MH]'

79 |-CH(CH,),

Example 81 ‘
1-(2-Ethoxyethyl)-7-(5-fluoropyridin-2-ylamino)-5-( N-isopropy|-N-methylamino)-1 H-

pyrazolo[4,3-d]pyrimidine-3-carboxylic acid

F




10

15

90 (m 2H), 4.78 (m 2H), 4.98 (m H, HC 7.18 (m
2H), 7.82 (m 1H), 9.20 (m 1H). M5 APCI- mz 433

WO Mosfo49didNVR (CDCl , 400MHz) d: .20 (m CH, 9H)CT/BB20®/003747
(s, 3H), 3.65 (g, 2H), 4.00.24%, 91 2H), 4.78 (t, 2H),
4.98 (m H, 6,58 HC (m H), 7.30 (m 2H), 9.35 (m

The"(-llsiglj\@t [ﬁggia_ﬁatﬂf %@%dﬁ%g Oﬂgwg@ %%'1'1}§| aﬁg@g{g@ }soﬂmon of

sodiirh hy§ro9<ﬂie(@1o5€tl:|) 0. 14)5?rﬁnél)we2é|)d-lss%4\% |92j|6>@nel mLﬁaﬂ@the
(m 1H) CH'C8.25 (m 1H)

reaWSnAP(Xlturerﬂtlzredffﬂ rpNFH] tampweztu(re:m 1&1bowgz )Thé reaztibr( m|xture was
Con@ggRtrg’jpg ‘/g@uc( E?]d ?Lﬁg Er)%s(lggeg atqﬁ;( wﬁlp&‘\A;cngr@pN:eéEDsghﬂtmn 5mL) and
extr?g}%fi v&iﬂéldl%h'?or&]ﬂeﬂw%?e (%50RL). Mre GFSAnicderé 88mbined, dried over
sodium sulphate and concentrated in vacuo. The crude product was triturated with
ether and then filtered to yield the title product as a white solid, 27mg.

'H NMR (CD,0D, 400MHz) &: 1.22 (t, 3H), 1.30 (d, 6H), 3.12 (s, 3H), 3.70 (g, 2H),
3.98 (t, 2H), 4.84 (t, 2H), 5.01 (m, 1H), 7.71 (m, 1H), 8.29 (m, 1H), 8.31 (d, 1H)

MS ES- m/z 416 [M-HT

The following compounds, of the general formula shown below, were prepared by a
method similar to that described for example 81 using the appropriate ester of
preparations 103, 106, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119,
121,122, 123, 124, 125, 126, 128, 129, 130, 131, 132, 133, 134 and example 6.

Ex |R' -NR°R* Data
"H NMR (CD,OD, 400MHz) 5: 1.16 (t,
. 3H), 1.78 (m, 2H), 2.14 (m, 2H), 3.32
82 /Q -N(CH,), (s, 6H), 3.59 (m, 4H), 3.90 (t, 2H),

4.04 (m, 2H), 4.40 (m, 1H), 4.74 (t,

2H). MS ES- m/z 377 [M-HJ

"H NMR (CD,0D, 400MHz) 5: 1.19 (&

X _CH,

. /O) N 3H), 1.32 (d, 6H), 1.85 (m, 2H), 2.10
H3C/kCH3 (m, 2H), 3.16 (s, 3H), 3.60 (m, 4H),

3.93 (t, 2H), 4.05 (t, 2H), 4.45 (m, 1H),




H NVR (CD OD, 400MHz) d: 1.15 (t, 3H), 1.30 (d, 6H),
2.42 (s, 3H), 3.15 Ni (s, 3H) 3.64 (g, 2H), 4.00 (t,
WQk05/040688 94 HC (m 1 H), 4.94 (m 2H), 7.16r¢TIB20¢d)q03747
7.34 (t, H, 7.42 (d, ) 7.5B16s, H, . MES mz [MH
NVR (CD OD, 400MHz) d: 1.15 (t, CH, 3H), 1.23 (d, 6H),
3.0b (5, 3H), 365 95 (T, AHW
2] 5.1 (m H. [7.09 (t. H|*PI8 T 5 ;
2H)| MB ES- mfz 397 [MH H Nl}aﬂfiz(@[MDHSHOOI\/I—Z) d:
1.1p (1, 3H), 1.30 (1, 3H), 2. 41 (s 3 3.22 (s. V
N BH), 3.58 (q 2H), 3.76 (4, HWR(atgwmocmmm 1.15 (i,
2H) 482 H|, 7.02 (d, 1
(d, CI f ””\243@% %&r@ﬂ é(ﬂib 3F%5(§@M365
8‘2'1: 20. 1i0 (m 9 ) (@), 3.9 3358 (4, 2H),
0 H.” NCH. | 478 (t, 2H), 5.01 (m, 1H), 6.49 (d,
= 3 3
1H), 7.66 (t, 1H), 7.82 (d, 1H). MS
ES- m/z 428 [M-H]
"H NMR (CD,0OD, 400MHz) &: 1.13 (t,
3H), 1.26 (d, 6H), 2.33 (s, 3H), 3.11
\N/CH3 ) (d, 6H) (s, 3H)
F s, 3H), 3.61 (q, 2H), 3.98 (t, 2H), 4.88
85 )\ (s, 3H) (9, 2H) (t, 2H)
H,C” CH, | (& 2H), 4.90 (m, 1H), 7.10 (t, 1H), 7.42
(m, 1H), 7.60 (m, 1H). MS ES+ m/z
431 [MH]'
'H NMR (DMSO-D,, 400MHz) &: 1.00
i
CH, (t, 3H), 1.15 (t, 6H), 2.25 (s, 3H), 3.45
F (m, 4H), 3.50 (m, 2H), 3.82 (t, 2H),
86 -N(CH,CH,),
4.81 (t, 2H), 7.08 (t, 1H), 7.41 (m, 1H),
7.70 (m, 1H). MS APCI- m/z 429 [M-
HJ
'H NMR (CD,0D, 400MHz) &: 1.10 (,
CH 3H), 1.25 (t, 3H), 2.30 (s, 3H), 3.20 (s,
N _CH,
o N 3H), 3.60 (q, 2H), 3.70 (q, 2H), 3.98 (t,
kCH 2H), 4.82 (m, 2H), 7.15 (t, 1H), 7.50 (t,
3
1H), 7.63 (m, 1H). MS APCI+ m/z
439 [MNa]'
'H NMR (CD,0D, 400MHz) &: 1.15 {,
AN N,CH3 3H), 1.31 (d, 6H), 3.17 (s, 3H), 3.64
88 /k (g, 2H), 3.99 (t, 2H), 4.89 (m, 1H),
HC™ "CHy | 4.96 (t, 2H), 7.08 (m, 1H), 7.43 (m,
1H), 7.51 (m, 1H), 7.62 (m, 1H). MS




N3 370 (m 4H), 4.00 (t, 2H), 4.81 (t, 2H), 97 6.87

(d, H, 7.62 (t, 1H, 8.10 (d, H, 9.85 (s, 1H. M
WOARGsA49sie 414 [VH H NVR (CDCl , 400MHz) d: . BOI/(BRp04/003747

6H, 2.78 (q, 2H), 3.25 (s,65), 3.70 (g, 2H), 4.00

(m 2H), 482(m 2H), 98 N(CH3/ 2690(d H) 7.65

=996 mz 400
[:;Ill -215- H NMR (|{CD 0D, 4OOM-|§§'_I(§T"/ZY@'?P??,H 1.30

(0, 6H), 2.53(s,[ 3H), 3.12 MMR é'tf,%@ﬁmﬂ,s:%kﬁo m,
(t 2H),48999HCCH ,ﬁb g (m

, 4 (N HCH7 QBI)(2198P(& 3%3@(@24)43295
D, 400Mz) ¢ (t 7 (s
3.61 100 Mpcgg)/4 78 (m 2H) 490 (M, 1H),

H,C™ "CHy | 6.95 (m, 2H), 8.15 (m, 1H), 9.01 (s,
1H). MS APCI- m/z 453 [M-H]

'H NMR (CDCI,, 400MHz) &: 1.22 (m,

- \N,CH3 9H), 3.01 (s, 3H), 3.65 (q, 2H), 4.00
90 )\ (m, 2H), 4.78 (m, 2H), 4.98 (m, 1H),
H,C™ "CHy | 7 18 (m, 2H), 7.82 (m, 1H), 9.20 (m,

1H). MS APCI- m/z 433 [M-H]

'H NMR (CDCl,, 400MHz) &: 1.20 (m,

N _CH, | 9H), 3.02 (s, 3H), 3.65 (g, 2H), 4.00 (t,
N
91 /@\ /k 2H), 4.78 (t, 2H), 4.98 (m, 1H), 6.58
. H,C™ "CHy | (m, 1H), 7.30 (m, 2H), 9.35 (m, 1H).

MS APCI- m/z 433 [M-H[

"H NMR (CDCI,, 400MHz) 5: 1.18 (t,
- < _on, 3H), 1.28 (m, 6H), 3.05 (s, 3H), 3.62
0 ;@\ /Nk (q, 2H), 3.98 (t, 2H), 4.78 (t, 2H), 4.99

| He” cn, | (M 1H), 678 (m, 1H), 7.10 (m, 1H),
8.25 (m, 1H), 9.26 (m, 1H). MS
APCI+ m/z 435 [MH]'

"H NMR (CDCI,, 400MHz) &: 1.20 (m,
9H), 3.00 (s, 3H), 3.65 (g, 2H), 3.98 (t,
. _cH, ) ( ) (9, 2H) (
o5 | F N 2H), 4.79 (t, 2H), 4.90 (m, 1H), 6.95
HSC*CHs (m, 1H), 7.10 (m, 1H), 8.01 (m, 1H),
9.22 (m, 1H). MS APCI- m/z 433 [M-
HT




2 (q, 2H), 3.96 (t, 2H), 4.85 (t, 2H), 7.08 (m H),
7.14 (m 1H), 7.86 (d, H. M5 ES+ mz 403 [MH H NMWR
W@ 3D50DB616100MHz) d: 1. (t, 3H) 1.20 (t, 3H), 2PGBIK2804/003747
3H), 3.23 (s, \ X H N 3H),-23459 (q, 2H), 3.61 (q
2H), 3.95 (t, 101 CK 2H), 4.85 (t, 2H), 7.09 (m H),
(b a00Me) d 12 (1 3 bwﬁ’é%%gﬁ”d“ﬂ@m“
(StH)zﬁi) ?@,23;(8)2 ({u(cmk&\/ 2 (s, eko)mﬁ) 3oqa GH);;@ (33%9)8315
&, ) ES+1.m]é (3?9'\'[%4] ¢ i(\ (@@40191 Wﬂ@)toﬁH) 4.88
N 3 b ,(s, 3H1,C |-(13q Hjlmféé %él'éq?'clgl-(ﬁj:m)’
3.8 (t,~2H), 4.13 t M), 7708 (t, 1H), 7.42 (d, 1H), 7.57 (s, TH),
. MS ES- m/z 411 [M-HJ
"H NMR (CD,0D, 400MHz) 5: 1.15 (t,
X \~CHs | 3H). 1.23 (d, 6H), 3.05 (s, 3H), 3.65
95 /@ )\ (q, 2H), 4.00 (t, 2H), 4.79 (t, 2H), 5.11
HaC™ "CHy | (m, 1H), 7.09 (¢, 1H), 7.40 (¢, 2H), 7.71
(d, 2H). MS ES- m/z 397 [M-H]
"H NMR (CD,OD, 400MHz) 5: 1.12 (,
N _cH 3H), 1.30 (t, 3H), 2.41 (s, 3H), 3.2 (s,
o N| X Nk ® | 3H), 3.58 (q, 2H), 3.76 (q, 2H), 3.97 (t,
= CH, Ch, | 2H)4.82(t 2H),7.02 (d, 1H), 8.12 (s,
1H), 8.14 (d, 1H). MS APCI+ m/z 400
[MH]"
"H NMR (CDCI,, 400MHz) &: 1.20-1.40
CH, N _cH, (m, 9H), 2.78 (q, 2H), 3.20 (s, 3H),
7 | N Nk 3.70 (m, 4H), 4.00 (t, 2H), 4.81 (t, 2H),
| CH, | 6:87(d 1H), 7.62(t 1H), 810 (d, 1H)
= 9.85 (s, 1H). MS APCI+ m/z 414
[MH]"
"H NMR (CDCl,, 400MHz) 5: 1.30 (m,
CH, BH), 2.78 (g, 2H), 3.25 (s, 6H), 3.70
% | N N(CH), (g, 2H), 4.00 (m, 2H), 4.82 (m, 2H),
| 6.90 (d, 1H), 7.65 (t, 1H), 8.10 (d, 1H),
Z 9.90 (m, 1H). MS APCI+ m/z 400
[MH] |




(d, 1H), 7.30 (d, 1H), 7.43 (m 1H). MS ES+ miz 413
[MH X H3 H NMR (CD OD, 400MHz) d: . (t, N 104 3H),

wd 2@03/04w16 6H) ,

2H) 4.83 (m
7.90 (t, H).

3.06 (s, 3H),

3.61 H C (q, 2H),PGr/s0¢4q03747

1H), - 216- 4.85245- 2H), 7.28 (m 3H),
MS ES- miz 415 [MH] H NVR (CD OD,

—A00MFZ) O

t, . 490
(ES- m dH%

%1
4

3.
2H)

(t, 39, 1.3T (@

(q,| 2H), 3.98 (t, 2H) 4.88

22 (d
M H] 3 C
0 (d, \*N 42

3. 30 (s)%;?
3. GH(C, 28H, #

H ?\gﬂ IR éDléD(, sAf{)oﬁ/ﬁ')lz) 53 16ﬁ7

3IHI)1)1 36. (656I€I91 2 51B+Xs 3%5 3 12
ta HN oD,
s;, 3H§H§ 653@@2‘4( )s3. 9i|-4) 2H), 4.89

W og o5 i E9e ),

7.84 (t, 1H), 7.99 (d, 1H). MS ES- m/z
412 [M-H]

100

-N(CH,),

"H NMR (CD,OD, 400MHz) 5: 1.10 (t,
3H), 2.37 (s, 3H), 3.23 (s, 6H), 3.61
(q, 2H), 3.96 (t, 2H), 4.85 (t, 2H), 7.08
(m, 1H), 7.14 (m, 1H), 7.86 (d, 1H).
MS ES+ m/z 403 [MH]"

101

"H NMR (CD,OD, 400MHz) &: 1.11 (t,
3H), 1.20 (t, 3H), 2.38 (s, 3H), 3.23 (s,
3H), 3.59 (q, 2H), 3.61 (q, 2H), 3.95 (t,
2H), 4.85 (t, 2H), 7.09 (m, 1H), 7.14
(m, 1H), 7.84 (d, 1H). MS ES+ m/z
417 [MHT'

102

CH,
'N(CHs)z

"H NMR (CD,OD, 400MHz) &: 1.12 (,
3H), 2.30 (s, 3H), 2.32 (s, 3H), 3.29
(s, 6H), 3.63 (q, 2H), 3.98 (t, 2H), 4.84
(t, 2H), 7.21 (d, 1H), 7.45 (d, 1H), 7.53
(s, 1H). MS ES+ m/z 399 [MH]"

3
"

CH,

"H NMR (CD,OD, 400MHz) 5: 1.02 (t,
3H), 1.16 (t, 3H), 2.19 (s, 3H), 2.21 (s,
3H), 3.16 (s, 3H), 3.52 (q, 2H), 3.63
(q, 2H), 3.87 (t, 2H), 4.73 (t, 2H), 7.09
(d, 1H), 7.30 (d, 1H), 7.43 (m, 1H).
MS ES+ m/z 413 [MH]"

F

N _CH,

H,C”~ “CH,

"H NMR (CD,OD, 400MHz) &: 1.11 ,
3H), 1.21 (d, 6H), 3.06 (s, 3H), 3.61
(9, 2H), 3.96 (t, 2H), 4.83 (m, 1H),




8.10 (d, 1H), 8.20 (m 1H). Ms APCI+ mz 458 [MH H

NVMR (CD OD, 400MHz) d: 1.18 (d, 3H), 1.35 (d, 6H),
wQ2m8/049%16 2H), 2.50 (s, 3H) 3.10 (s, -CH(CH ) P(IZHB2004/003747

)CH(CH )OCH 3 3H), 3.32 (s,236), 3.38 (m 1H),

4.80-4.90 (m 3H), 7.10 (d, 1H) 790(3, 1H), 8.10

S0ohE) o0 ng (m 2k o 3T G T %gmU%H‘Y'?H?O (t, 1H).

1.30 (d 6H), 2.44 (S 108 - CH(@S gss,rﬁqusg,gﬂ
3.44 d 2H), 4.04 (t  2H), 4.91 (m 2H), 13(m
1H)| 7.02 (d, 1 H), 8.23 (m Z%WMRECEEODﬂmOM&)[MW(t,
HNI\/R(CDOD 40QMHz) d: 0.75 Edg)n 2H), 0.81 gm 2H)
0.99 (m 1H), 1.31 (\ »EDDH p3h), 1.1 (d-HH). 1H 93 (&1$HDH3.66
3.2 3.38 Nt4

2

12 ’7 2, i‘d 12181354 2088 2. 4.00
P aN"g HC” NCH, | (M, TH), 718 (& TH), 7.90 (, 1H), 8.22

(d, 1H), 8.35 (d, 1H). MS ES- m/z 398
[M-H]

/
H,C

R® R® Data

"H NMR (CD,OD, 400MHz) 5:
1.30 (d, 6H), 2.42 (s, 3H), 3.02 (s,
3H), 3.10 (s, 3H), 3.30 (s, 1H),
106 | -CH(CH,), |-(CH,),0(CH,),OCH, |3.45 (t, 2H), 3.62 (t, 2H), 4.00 (t,
2H), 4.98 (m, 2H), 7.05 (d, 1H),
8.10 (d, 1H), 8.20 (m, 1H). MS
APCI+ m/z 458 [MH]'

'H NMR (CD,0D, 400MHz) &:
1.18 (d, 3H), 1.35 (d, 6H), 2.10
(m, 2H), 2.50 (s, 3H), 3.10 (s,
1107 -CH(CH,), |-(CH,),CH(CH,)OCH, | 3H), 3.32 (s, 3H), 3.38 (m, 1H),
4.80-4.90 (m, 3H), 7.10 (d, 1H),
7.90 (s, 1H), 8.10 (d, 1H). MS
APCIl+ m/z 428 [MH]
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Exanpl e 0 1-(2-Ethoxyethyl)-5-( /-isopropyl-
L/ - met hyl am no) - 7- (4- net hyl pyri di n-2-yl am no) -1/ -

w@yeoaneeod 4, 3-c/ ] pyri m di ne- 3-

ester of preparation 121 (239nm,
di ssol ved in a sol ution of 1M | aqueous sodi um hydr oxi de

ot
m X

(3x
dri
W8cud
chr
dic
tit
oD,
3H)

m

A~

ture stirr

reacti on m xt
(50m.) and the m xture washed wift
The conblned

(b)) esi SZ was pur|f|2ed

el yt
OO:Otc

1000L) .

onatograph
| e product

, 3.12 (s,
2H) 4 08

tTon {3ty

ed over nag

hl or omet hane: net hanol
as a yellow oil, §

400MHz) df 3H), 1.3

carboxylic aci d PEL/IBRa&/003747

0.51 nmol ) was

' E— ) ant

IH uIUXdHB \ .Jnl
ed at room t enper atju
ure was diluted wt

y on silica gél

1.12 (t,

3H), 3.60 (m 2H),
(m 1H) 704 (d,

h

4(:1‘;@'@3(@ [§°‘¢ Hz) s:
mh? |ch?H?i ZﬁaheH)om%

i chl org H&h)e1 SRt (dasHs, 2l s,
phgle argmé ) > g

oncent rat ed in

)c 8108 Blt3-3.44 (d, 2H),

@?@%ﬁﬁ-@n 4y K1), 5.13
8@&(—6%2 9' M(é%) m,

231)96!\/!& ES2hi/z 4$8E{M HI
1H) 8 14 (s

8.1
1-(
L/ -
1/ -
The

1095
W t
re
hou
was

8 (d, 1H).
met hyl am n

ester of
SGH,EH.i n
h aqueous
ction m xt
rs before
di ssol ved

2- | sopropoxyet hyl)-5- (A -i sopr

-pyrazol of 4, 3-¢c pyrimdin e-

MS APCIl- mz 4 [ MW
0)-7-(4-nmet hyl pyri

pre (14
anol m%
S

odi um hydr oxi de S(
ure was stirred at
bei ng concentr at ed

i WRM@D;SOD 200M) 5
o %rpi 2 b1 (M, 2H), 0.99
S 6 on

d | By &DBHgl QGSt(UeQHé}OB 79 (q,
| uti on 40mL) .
bemltoérfﬁbr%i)uﬂeﬁa‘(cm 2H),

in water (20mM), Wg;b%&f\lfm hgh'% {rﬁ’séﬁ)l-]eMs

ES+ m/z 426 [MH]"

Example 110

| 1-(2-Ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-

pyrazolo[4,3-dlpyrimidine-3-carboxylic acid

The ester of preparation 121 (219mg, 0.51mmol) was dissolved in a solution of 1M

aqueous sodium hydroxide solution (3mL) in dioxane (1.5mL) and the reaction

mixture stirred at room temperature for 18 hours. The reaction mixture was diluted

with 1M citric acid solution (50mL) and the mixture washed with dichloromethane

(3x100mL). The combined dichloromethane extracts were dried over magnesium

sulphate and concentrated in vacuo. The residue was purified by column
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15

20

et hyl acetate (10r1), acidified with citric acid and
extracted with dichl oronet hane (2x20nL). The organics
wowoos/oewndi ned, dried over magnesi um sul phat e BOTITB2004/003747
concentrated in vacuo. The rggidue was purified by
col utm chr omat ography on silica gel eluting with
0 to 95;5. The

ohrqEBar %@39\5? SR oeihlremaing m@ﬁ%ﬁgiﬁép fo92810
oD, 400MHz 1.1
ylelc?gw’é‘%t’}{_)‘ibhfﬂl%gb %I%WOII @Q@WQ&QP?_D 5 oo (s) S

H N;vugi( D4)4003Ar9ﬁ &t1 12H) 3H‘} 1330 éa 663")2 4§(é§+mmz1+2£(zs 3H),

36({6{]11]2!2)],91.9 Taabl),e4és @251-)(498 (m 1H), 7.04 (d, 1H), 8.14 (s, 1H), 8.18

noV1- (2' - met hoxypr opyn-7-(4-nme
{ My 8&?@%&{' T-/Zgﬁgmgﬁi H pyrazol o[ 4. 3-¢/ | pyrimicli
pe- 3-carboxylic acid HN - N CK The title compound was
prepared by a nethod simlar to that described for
exanpl e using the ester Bamplepariati on 105. H NVR (CD
CD, 400MHz) d: 1.32 (m 9H), 2.44 (s, 3H), 3.10 (s,
1-(2algpprapayethy])-G- lsmmkaMmmvlam“neHMﬂ -rpefhyIpyridn-Prglamino)-

:2 . 1128[ ,(\/31 /‘EZ)\QF.BZD%?%E’» d]p\'/_ll)lmld8 ne-g- arboxyllc aC|d M APC

1H pyrazol or 4,
met hanesul f ona

-(2-Et hoxyet hyl ) HL/ - i sopropyl - .
/ - met hyl am no) - 75(/1(&1% hyl pyri di n-2- yl.am no) -

rlm\dﬁne 3- I<_:'ar W/

The ester of preparation 106 (140mg, 0.32mmol) was dissolved in methanol (2mL)
and the solution treated with 1M aqueous sodium hydroxide solution (640uL). The
reaction mixture was stirred at room temperature for 18 hours before being
concentrated in vacuo. The residue was dissolved in water (20mL), washed with
ethyl acetate (10mL), acidified with citric acid and extracted with dichloromethane
(2x20mL). The organics were combined, dried over magnesium sulphate and
concentrated in vacuo: The residue was purified by column chromatography on silica
gel eluting with dichloromethane:methanol 100:0 to 95:5. The product was triturated
with ether to yield the title product as a white solid, 45mg.

'H NMR (CD,OD, 400MHz) &: 1.10 (d, 6H), 1.32 (d, 6H), 2.42 (s, 3H), 3.12 (s, 3H),
3.66 (m, 1H), 3.94 (t, 2H), 4.83 (1, 2H), 5.05 (m, 1H), 7.04 (d, 1H), 8.16 (s, 1H), 8.20
(d, 1H). MS ES+ m/z 428 [MH]'



10

15

HC The chl oro conpound of preparation 186 (90nyg,

0. 20mol ), N-nethyli sopropyl am ne (73ng, LOmol),
woR@bsloydedsé | sopr opyl am ne (170nm, LOnmol) and CREBHIRRV4/003747

fluoride (30my, 0.20mmol) werg. di ssolved in dinethyl

sul phoxi de (1nL) and the reaction m xture stirred at O

C for 5 hours. The react% on E‘ x“ge was allowed to

cool and was then dil uteg® yl acetate (10m)
(2RY-54N-Rlopk dSIIA-methPlaRTisa £2' ghemxwmmmwh%ihﬂaﬁrldm-z-

washed wth water (2xIOnL), drred over-2Z220- magnesi um

sul phat eylanminepthidewaztlefd, $-mﬂrmmmdme?$rearmmvﬂm acidas

purified twice by colu chr omat ography on silica gel

eluting with dichlor oa‘gE:H'&ne: met hanol 99:1 to 97: 3.

The crude product wasjdi ssol ved i thyl acetate (2nl

) and treated with ane. The preciNpitate fornmed was

filtered off and ed 1In vacH |/Idthet|tle

product, 42ng. H NVR (D\SO-D A 400MHz) d: 0.98

(t, 3H), .18 (d, 6H),NZ. 3H) SQP_-|(S 3H), 3.40

(s, 3H). 3.44 (d, 2H),\3. (N H, 4.73 (m H, 4.94

(t, 2H), 7.18 (d, 1H) /3 , H)CH38 25 (d 1H. M

ES- mz 489 [ M HH Ie4N /{r

/ -[5- (Di met hyl am no) - % ( 2- ethox/N %m 7- (4- met hyl pyri

din-2-ylamno)-1 /- - H.C

pyrazol oF4, 3- G*pyri mi di ne- 3-cdrbonv m

f
il e oM f fed feddbu B Bfptia SRR 7B Hostul for
339(9@19'6”11'9[]8@1@ tﬁé@:‘té?ydf%?@ra'tlﬂnelmam' as the source
of the HNR R4 ami ne. 55ng of the desired product was

'H WBC{G&;@D momm)mvscsm(m 8H), D, m»/azpo cs 3@{)93 4Qt(s, 3H),

3,970 ) 47 B, ZH) 0 (ma 156, TOB (@i 752 EalHigS.28 (671H).
Ms aPcit iz Br2Hy

Example 113
N-[1-(2-Ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-

1H-pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide

The chloro compound of preparation 186 (90mg, 0.20mmol), N-methyl-
isopropylamine (73mg, 1.0mmol), N-ethyldiisopropylamine (170uL, 1.0mmol) and
caesium fluoride (30mg, 0.20mmol) were dissolved in dimethyl sulphoxide (1mL)
and the reaction mixture stirred at 110°C for 5 hours. The reaction mixture was
allowed to cool and was then diluted with ethyl acetate (10mL) and water (10mL).

The organic phase was separated and washed with water (2x10mL), dried over
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20

(d, 1H), 3.40 (s, 1H). M5 ES+ niz 485 [ MNa]-221-
Exanple 5 /V-[1-(2-Ethoxyethyl)-5-(A/ -ethyl-
wa 2eososdeyd am noV7- (4- met hyl pyri di n- 2-yl am no) - REPB2E@I03747
o[ 4.3-c/]pyrimcline-3-carggnyl | methanesul fonamicle
N=\ The chl oro conpound of preparation 186 ( 10ng,

magﬂeéwﬁu?phéﬂépﬁaéyﬁa SiEte8 Tonecdd 1 resifUERas pystied tyice by
cquH OXI é&é”%’ﬂiﬁn{ sﬁﬂé@ﬁéoelwqemﬂh%ﬁa{l&%qnétﬂaﬁé‘ﬁ?ét%hgl 99:1 to

e reaction m xture heated
97: BCThercrﬁdda produdt Wk dﬁemwdllraéiﬂwn&cetﬁtm(mmmmeated with
m xture was partitioned between eth acetate (101)
pentgng. LA dreqinitaie)foemed was filiegech ot a@'eecb@p\@cmoet@ vigld the title
hed with water (2x10rL). The organi c phase was then
pm(&%f rer magnesi um sul phate and concentrated in
1 r Y u
H N\\mﬁchrgeh/lsgdg%pﬁ?%%@f?%@uﬁﬁ E§*9§ (t, &M 18 (d, 6H), 2.4 (s, 3H),
3.02dis¢ BHy 40 (Hi2814), mzmmtﬂH)QS 8b (lt02|9)74375 (lmyﬂHbd4 bhet, 2H), 7.18
title product as a yel l ow soli1d, 66ng.
(d, 1Mt érQ@a(tSL 1HA8. Zéidnﬂﬁb M%ﬁﬁ tre/zA8bBMEH usi ng t he
carboxylic acid of Exanple 96. The carboxylic acid of
exanple 96 (1.0Qg, 2.50mmoi ) met hanesul phonam de

(356ng, 3.75mml ),
1- ( 3-di net hyl am nopr opyI le 114car bodi i m de
hjwise@imeth ydem(nb)Jg(2- 5th21l7(\7®llh)/l)«’vvh(illﬂr methylpyridin-2-ylamino)-1H-

4-di met hyl ami nopyri di ne (305rTg, 2. 5rmo|) were
di ssol viaazelolt. didlpyrinidingd<arseny esulfonas
m xture stirred at
reaction mxture was dikuted w th
acid (3m) anddfthe ofyaniy pha
wth water (3nL), dried oyer
concentrated in vacuo. \t
400MHz) d: 0.99 (t, 3H),\1.
H

O\\ /N

/SQ

HC ©

O

The title product was prepared by a method similar to that described for example
113 using a 33% solution of dimethylamine in ethanol as the source of the HNR’R*
amine. 55mg of the desired product was produced.

'H NMR (DMSO-D, + CF,CO,D, 400MHz) &: 0.97 (t, 3H), 2.45 (s, 3H), 3.20 (s, 6H),
3.40 (s, 3H), 3.44 (d, 2H), 3.88 (t, 2H), 4.95 (t, 2H), 7.18 (d, 1H), 8.07 (s, 1H), 8.25
(d, 1H), 13.40 (s, 1H). MS ES+ m/z 485 [MNa]’
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3.18 (s, 3H), 3.41 (s, 3H), 3.44 (d, 2H), 3.66 (d,
2H), 3.88 (t, 2H), 4.93 (t, 2H) 7.16 (d, 1 H), 8.09
W@ 2005049616 8. 26 (d, 1H). M5 ES- niz 475 [MH BExernmm2e04/003747
6-222- Met hyl -221-
1- (2- et hoxyet hyl )-5-ret hyl (nmethyl)am no]-7-[(4-fl uoro-

3- net hyl phenyl )am nol-
1H pyrazol o[ 4, 3-tf| pyri Example 115 rboxylate F A

N-MLOQ-Eﬂ\%XQétthS gletriyide-rdathapi @@)HY@JMhﬂav(ldlﬁOzrgLammo) 1H-
49mol ), Nethyl nethyl am ne (0.084ni, 0.98mmol) and

N— et hyl MQ@MWM@IIrne33icarmnvlmn@eﬁn©$ulfqnamlde

di met hyl sul phoxi de (2nL) was heated in a Reactivial(r)
at 120 C for 18 hours. The cool ed
concentrated usger r pr esdur the residue
partitioned between dichl gr onet Nane Onl) and water
(1001.) and the | ayers ge . ous sol ution
was extracted with further Nronethane3(5CnL) and
t he conbi ned organ sol at re washed with water
( 00M.), brine Ch%3, magnesi um sul phat e
and evapor at ed reduced presdurs. The crude
product was pu&géyéﬁ oby %ol um cHr omat@ty aphy on an

| solute(r) sil gel cartridg 3Usi ng

di chl or onet hane: net hano (816| 0:0 to 95:5) as _an el ut
The@hwpéﬁmwnﬁr@\nra@aw@nﬂ @1061ep A ES!)a Nofetiay - etiylamine

79@@ P %%ﬁh(‘)l?%sﬁ?ylg és'q)oro l%t@l 1@%? @Oirfy'rqglgwmnél_cﬁaesgjr%@uonde
(37rﬁ§, A d@??rrm(gk_b\n%ré Hissdikd is: d%e(h}l s%”l@ox@e%m@.‘}"ana@\e reaction

7.01 (m

m|xtﬂ,|l'® hedfedABGN 6°01fak3 ho[uM-In FRmeti¥ial™Vheyreaction mixture was
5- (di et hyl am no} 1- (2- et hoxyet hv
partitipned betwerst ethy! aeetaje pHimly) and walerifBila apKddhe organic phase

separated and washed with water (2x10mL). The organic phase was then dried over

magnesium sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with dichloromethane:methanol 99:1 to
97:3 to yield the title product as a pale yellow solid, 66mg.

Alternatively, example 115 may be prepared using the carboxylic acid of Example
96. The carboxylic acid of example 96 (1.0g, 2.50mmol), methanesulphonamide
(356mg, 3.75mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(1.0g, 5.2mmol) and 4-dimethylaminopyridine (305mg, 2.5mmol) were dissolved in
dichloromethane (5mL) and the reaction mixture stirred at room temperature for 16
hours. The reaction mixture was diluted with 10% aqueous citric acid (3mL) and the
organic phase was separated, washed with water (3mL), dried over magnesium
sulphate and concentrated in vacuo.

'H NMR (DMSO-D, + CF,CO,D, 400MHz) &: 0.99 (t, 3H), 1.17 (t, 3H), 2.44 (s, 3H),
3.18 (s, 3H), 3.41 (s, 3H), 3.44 (d, 2H), 3.66 (d, 2H), 3.88 (t, 2H), 4.93 (t, 2H), 7.16
(d, 1H), 8.09 (s, 1H), 8.26 (d, 1H). MS ES- m/z 475 [M-H]

Example 116
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4,3-c/ | pvrimdine-3-carboxvlate-223- NN ; ? H C The
title conpound was obtained as a white crystalline
waodosa4denom t he conmpound from preparati on 92, BET/EB2004/003747
re-crystallisation fromnethamol, following a simlar
procedure to that described in exanple 116. H NWR

Meggg@-(z%M@M@%H&Qﬁ@g@t@ﬁuo%@m&h%hémamm ol-

H, 7.60 (m 1HH-DV|WOINP4IB+d]Ui/IZmM5e{3M:ﬂrbE>Maw e 8

1- (2- Et hoxyet hyl ) -5-[et hyl (et hyl )am nol-7-[(3-nethylp
henyl )am no] -1 H pyrazolo[4,3- p 'Hg1dine-3-carboxylic
acid CH A m xture of the chloridel_from preparati on 238
(200ng, 0.53mmol ), cestgpn fl uorde¥81lng, 0.53mmol)
and L/- et hyl net hyl @ni ne (0. 25n 65mol ) in

di net hyl sul phoxi de {1.5m )M ated in a
Reactivial (r) at C for . The cool ed m xture
was partitioned betwee [
citric acid solution
The aqueous sol ution
di chl or onet hane (50m.)
sol utions washed with ) and then brine
(50m.). The sol uti o drlggcg magnesi um 224-
sul phate and concentrate reduced pressure to
provide the title congdfthd as a white solid, 150ny.

d the | ayers separat ed.
ted wyth further
i néd organic

A mixture of the chloride from preparation 92 (200mg, 0.49mmol), N-
ethylmethylamine (0.084mL, 0.98mmol) and N-ethyldiisopropylamine (0.17mL,
0.98mmol) in dimethylsulphoxide (2mL) was heated in a Reactivial® at 120°C for 18
hours. The cooled mixture was concentrated under reduced pressure and the
residue partitioned between dichloromethane (100mL) and water (100mL) and the
layers separated. The aqueous solution was extracted with further dichlorom|ethane
(50mL) and the combined organic solutions were washed with water (100mL), brine
(50mL), dried over magnesium sulphate and evaporated under reduced pressure.
The crude product was purified by column chromatography on an Isolute® silica gel
cartridge using dichloromethane:methanol (100:0 to 95:5) as an elution gradient to
provide: the title compound as a white crystalline solid, 70mg.

'H NMR (CD,OD, 400MHz) &: 1.15 (t, 3H), 1.20 (t, 3H), 2.30 (s, 3H), 3.19 (s, 3H),
3.60 (q, 2H), 3.70 (g, 2H), 3.96 (s, 3H), 3.98 (m, 2H), 4.80 (t, 2H), 7.01 (m, 1H), 7.42
(M, 1H), 7.67 (m, 1H). |

MS APCIl+ m/z431 [MH]'

Example 117
Methyl 5-(diethylamino)-1-(2-ethoxyethyl)-7-[(4-fluoro-3-methylphenylaminol]-1H-

pyrazolo[4,3-dlpyrimidine-3-carboxylate
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H NV\R (400 Mz, CD OD) d: 1.10 (t, 3H), 1.25 (t, 3H),
2.40 (s, 3H), 3.25 (s, 3H), 3.65 (q, 2H, 3.75 (q,
WQ@Rkhos/ 0600 (t, 2H); 4.85 (t, 2H), 7.10 (d, H),PCT/BR0¢4M03747
H, 7.50 (d, 1H), 7.61 (s, -228). M5 APCl+ mz 399 [ MVH|
Exanples 9 to 124 The fol |l owi ng conmpounds of the
general formula shown below , Icwere prepared from
t he correspondi ng chl ori de conpolinds from preparations
149, 231, 232 and Z%Lf | | owi pegpa_sifii | ar procedure
to that described('b eQ&Frple H\ NKHOH Ex
HNRL, R6 Yield/ Data 3 Yell ow als (93% 1 H NWR
(DVBO- D +dr op TFA—S,\A\OOI\/HZIN d: Y14 (t, 3H), 2.45 (s,
3H), 119 3.20 (s, 6H), 2H) 3.81 (t, 2H), 4.98
(t, 2H), 7.16 (d, 1H N 1H), 8.24 (d, 1H. M
mz 386 [ VH] - 225-

“>CH,

© O HC
H,C

The title compound was obtained as a white crystalline solid from the compound
from preparation 92, after re-crystallisation from methanol, following a similar
procedure to that described in example 116. |
'H NMR (CDCI,, 400MHz) &: 1.20 (m, 9H), 2.30 (s, 3H), 3.65 (m, 6H), 4.00 (m, 5H),
4.75 (t, 2H), 6.95 (m, 1H), 7.35 (m, 1H), 7.60 (m, 1H).
MS APCIl+ m/z445 [MH]"

Example 118
1-(2-Ethoxyethyl)-5-[ethyl(methyl)amino]-7-[(3-methylphenylamino]-1H-pyrazolo[4,3-

dlpyrimidine-3-carboxylic acid

A mixture of the chloride from preparation 238 (200mg, 0.53mmol), cesium fluoride
(81mg, 0.53mmol) and N-ethylmethylamine (0.25mL, 2.65mmol) in
dimethylsulphoxide (1.5mL) was heated in a Reactivial® at 110°C for 18 hours. The
cooled mixture was partitioned between dichloromethane (50mL) and 1N citric acid
solution (100mL) and the layers separated. The aqueous solution was extracted with
further dichloromethane (50mL) and the combined organic solutions washed with

water (2x100mL) and then brine (50mL). The solution was dried over magnesium



Yellow solid (85% H NVR (DVSO-D +drop TFA-d, N N

400MHz) d: 1.02 (t, 3H), 1.19 (t, 3H), 2.57 (s, 3H)
w@2m9/04w16 3H), 3.48 (g, 2H), 3.68 CH, (q, 2H),PGIr/BR0¢4003747

2H), 4.82 (t, 2H), 8.08 (s,023H), 9.02 (S,1H). M5S mz

401 [MH HC N Yellow oil, (88% OH H NVR (DVBO- D,

sulpég%gﬁa 905%;&?6015@ ém?ga'} rsc&sc%%érégs%?)to ﬁ%&%i(@% tifig)compou nd as
a witd solith, 980ig. 2H), 7.14 (d, 1H), 8.19 (d, 1H), 8.34
(s, 1H). M5 nlz 416 [VH] YeIIowpovvder (509 H NMR (CD
'H NDIR (400 M3, @D,QD36: {10 (B13H), 1.780(t(3h), 8140 {5, GHY 512545, 3H),

36550 24, BI5(8) ZE'Di)“@&%ZHD‘l@ﬁ) b8, yqi?d AP, za&o(an 7.50
5 d@g)g%qgﬁm H, 8.20 (m 2H).-226- Yellow solid

MS APCI+ m/z 399 [MH]
Examples 119 to 124

The following compounds of the general formula shown below:

10  were prepared from the corresponding chloride compounds from preparations 149,

231, 232 and 237, following a similar procedure to that described in example 118.

Ex | HNR', R°® Yield/Data
H,C< Yellow crystals (93%)

P "H NMR (DMSO-D, +drop TFA-d,
‘) 400MHz) 5: 1.14 (t, 3H), 2.45 (s, 3H),
119 3.20 (s, 6H), 3.63 (q, 2H), 3.81 (t, 2H),
4.98 (t, 2H), 7.16 (d, 1H), 8.11 (s, 1H),
8.24 (d, 1H).
MS m/z 386 [MH]




H NVMR (DMSO- D +drop TFA-d, CH, 400MHz) d: 1.02 (t, 3H)

1.21 (d, 6H), 123 2.57 (s, 3H), 3.02 (s, 3H), 3.48 (q,
wWQRk)os/o®6e82 (t, 2H), 4.82 (t, 2H), 4.95 (m H),PGr/BR0¢4003747

1H), 9.03 (s, 1H. MSniz 42@544] Pal e yel | ow powder

(45% H NWR (CD OD, 400MHz) d: 1.35 (d, 6H), 1.45 (m

160 H, 1. 90 (m 2 To (2
2. 49 f(lﬁ/{s‘ 3,15 (s, 12 *@P{)"’Sd}idgﬁ(% 3.90 (t,
2H),| 4.05 fm 1H), 5.02 (MHMNMRA(DMSOD, +)dr6p3@-'ﬁ(m
2H) .| M5 APCl + mlz 440 [ MH| A-The product was

recriystalyl i sed frpmgjchl odoadtHEEe,1.0hEn380r.ta(e8H)N2.57

S ety Sﬁ%wé ooty By (53 B dfy(a. 2,368

1, 6-|di hvdropyri di n-3-yl z [
4,3-c/|pyr|“nd|n630arbo3§ aC|03?[ QH9’482 Q%TOB ’

t he |chl oro conpound from pr1e|g,ag_@Q| (@N1AR9 (170rrg,
0. 43mmol ), .
MS m/z 401 [MH]

. Yellow oil, (88%)
ﬁ “NH | Y OH| "H NMR (DMSO-D,, 400MHz) &: 0.95 (t,
3H), 1.15 (t, 3H), 3.17 (s, 3H), 3.39 (q,
121 , 2H), 3.66 (q, 2H), 3.83 (t, 2H), 4.63 (s,
2H), 4.95 (t, 2H), 7.14 (d, 1H), 8.19 (d,
1H), 8.34 (s, 1H).
MS m/z 416 [MH]"

Q\ CH, Yellow powder (50%)
0 X | 'HNMR (CD,0D, 400MHz) 3: 1.30 (t,
| _J | 3H), 1.50 (m, 1H), 1.60 (m, 1H), 1.90 (m,
122" “NHT N 2H), 2.12 (m, 2H), 2.45 (s, 3H), 3.30 (s,

(
3H), 3.80 (g, 2H), 3.90 (t, 2H), 4.00 (m,
1H), 4.90 (m, 2H), 7.05 (d, 1H), 8.20 (m,
2H).




di et hyl am ne (0.18nlL, 1.73mmol) and cesium fl uoride
(66nmg, 0.43mmol) in dinethylsul phoxide ( nm) was
wariosnedi@t 0 C for 2 hours. Additional PCT/IB2004/003747

5

10

di et hyl am ne- 227-
dinethylsulphoxide (0.5nL) was added,

(0. 18mi

_-23.73mmol ) in

t he m'xture

tTansferred
a fyrHeéer

di chl or onetlh
sol ution {3k
washed wiit h
pH 6 using
rnacted W
combi ned or
and [brine (
cartridge)
The [resul ti
the|m xture

n
D

= ¢
®

t@z{c
3. 65

1H), 7

H Exanpl|
sopr opyl
11-[2-(2,
pyr azol
CF HN H

O wa g
22

IH&
I

~ 1

Lild was fi

toa Reactivia

hour§L
%8:134_ he G4

di chI or onet ha
solid sodiumb

gani ¢ sol ution
2071L) then dri
and concentr at
ng oil was sus
soni cated for

g@ ed—at—O-Ccfot

);Ygdé\%% s diluted with
iwwmomsd) I§'+HF(5 TRAL

1bi ned aqueous ‘sol Utions were

N400mIE) 55; 1102e(t, Jrdgi1f2e¢d,16H),

carbonate. This solution vvas

th di chl or omet Béxe(s; 3RBOIIS (8ndH) K48 (q, 2H),

EL e WD)

28.04n@en HY eslog e ﬂ?ﬁisugﬁ

pended i n”wat er
MSrmmaﬂ5$MFUhe resultlng

pd dried in vacuo to provide

2,2- trifluor

o[ 4, 3-c/j pyri m Hhe-

bPale yeliompoyder @5% %00M)
5

M R UG080, APbw % 16 (o
1@H§ .45 (i) 1HYS1 B8 (nTH)*4%0 (m,
L ZH], (2-1l®BOiﬂﬂ)QFH))/l2l4B (5, 3H)| BaAGi (s,
pet hox &et \Y;

40 G Bbhy3.00 (@H), €195 (m,

1H), 5.02 (m, 2H), 7.05 (d, 1H), 8.20 (m,
2H). |
MS APCI+ m/z 440 [MH]'

A-The product was recrystallised from dichloromethane, then sonicated in ether and

dried in vacuo.

5-(Diethylamino)-1-(2-ethoxyethyl)-7-[(1-methyl-6-0x0-1,6-dihydropyridin-3-yl)amino}-1H-

Example 125

pyrazolo[4,3-d]pyrimidine-3-carboxylic acid

A mixture of the chloro compound from preparation 239 (170mg, 0.43mmol),

diethylamine (0.18mL, 1.73mmol) and cesium fluoride (66mg, 0.43mmol) in

dimethylsulphoxide (1mL) was stirred at 110°C for 2 hours. Additional diethylamine
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CH H OH A mxture of the chloride from preparation
233 (75ng, O0.17mmol ), Nethyl dii sopropylam ne (0.15nm.,
wW@2@5/0wmhg , cesium fluoride (26ng, 0.17mmol ) aPCI/IB2004/003747

N- net hyl i sopropyl am ne (0.098%, 0.85mmol) in

1-nmet hyl - 2-pyrrolidinone ( nL) was stirred at Cin a
(0.15%@RC 41 A3 rAmbor J)In fdﬂﬁemyl@,@wrﬁ)xnd@g) 500) dhsl RRRAd, €k Mixtlry e

was purified directly using a Phenonenex Luna C18
transfevredste pRaaectivialldi ard ghifred alt difi°Griol abetheni2 hours: Eﬁ%cooled

wat er/ 5% met hanol /0.1 9% 228- trif] uoroacetic acid

mixturs vgsdiutest with gichloramedhang (irek} and-masped At Megitric acid

solffpi Rl S e EulBP o RBRbRE e AsHRARLS)

d|Chﬁﬁbﬁfé%ﬁ§né‘mn‘ﬂ_‘oaﬂﬁnat§@§flé@ﬁ?gH:%G§ﬂg%ﬁgﬂ ?%%W&% bic@rbonate. This

provide the title compound
solution Mdm) extract@d with , diétpron2etha@né $3x3ihl.) 8nd thesgorBbined organic

soluiong weshefiptrawaisT (&0nk ahd biineaomey Mamsdies (faiso Getsiase
waghefw (0mhy ¢ (@dmby
sepayibh o PBb Ron banvesirared padsisshiosgrarsirs: Ths ssuitng of

was'sll_sp?)négd % ¥ater (30mL? and the mixture sonicated for 30 minutes. The
tritluoroethoxy)ethyl1-1H pyrazol o[ 4, 3-cfl pyri m di ne-3

resutray daidywvas filkeied off @kl Thedtin vvbBeue torpravice thastitler @papednd as a
_fromthe conpound from preparation 233 and
solidyet hyl met hyl anine, following a simlar procedure to

'H NVIRYCHEOD, '4BBH2) 5% PLC3r%.8 25 (t, 6H), 3.59 (g, 2H), 3.62 (s, 3H),
3.65 (m, 4H), 3.92 (1, 2H), 4.90 (m, 2H), 6.65 (d, 1H), 7.75 (m, 1H), 8.10 (s, 1H).
MS ES- m/z 428 [M-H]
Example 126
5-[Isopropyl(methyl)amino}-7-[(4-methylpyridin-2-yl)amino]-1-[2-(2,2,2-

trifluoroethoxy)ethyl]-1H-pyrazolo[4,3-dlpyrimidine-3-carboxylic acid

A mixture of the chloride from preparation 233 (75mg, 0.17mmol), N-
ethyldiisopropylamine (0.15mL, 0.85mmol), cesium fluoride (26mg, 0.17mmol) and
N-methylisopropylamine (0.09mL, 0.85mmol) in 1-methyl-2-pyrrolidinone (1mL) was
stirred at 110°C in a Reactivial® for 4 hours.

The cooled reaction mixture was purified directly using a Phenomenex Luna C18

reverse phase silica gel column and acetonitrile:95% water/5% methanol/0.1%
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except only 2 equival ents of N ethyl nethylam ne and

N- et hyl di i sopropyl am ne were used. H NVR (CD QD,
waoeMelde1e: .30 (t, 3H), 2.49 (s, 3H), 3.26 (SPCBH2004/003747

3.73 (g, 2H), 3.98 (g, 2H),04g16 (t, 2H), 4.98 (t,

2H), 7.05 (d, 1H), 8.00 (s, 1H), 8.10 (d, 1H. M ES-

. l - - . .
ifl R ERE 2ot 5 S 15 98, £ ST gadients The pradyetayas dissolyed n
dichibrématiidrid Ah@ et bianyn ekl withhysdias! sitdrbdnate solution, dried

cfipyri mdine-3-carboxylic acid CH A mxture of the
overchipghesignT sWphptesat avaporatzsBurid@oedyced paIasure to provide the

... cesiumflyoride (35ng, 0.23mmol) and di et hyl am ne
title e@MEPHNY, & 88mol ) in di met hyl sul phoxi de (1nl) was
1 b i Whala( 1) r Sapy|
H NRRGERQR: wbelira g A TR P8 ) 23T 45 2 998 (a. 21

15AEAH), angd (i eHN 09 (neH)07 . 10),690008) 1MRS. AR H).
415;(% t)he regcti 02 heat(ed f)oz@gmfdhrt%erﬂgqh%u% at ;%5 )
MS ES- Mile 466dMeHl] mi xt ure was suspended in citric acid

sol ution (2001) and extracted w_th dichl oronet hane
(3x50n). The conbi ned m&gﬂracts wer e washed

Wt ek Rl AR min 7384 SRRy AGH- AU h SR S 255 B

SUl prriate " tmernm COrncentT at e urnueTr 1T eauceu pPressur €. me

cr Ugeflurrogeixy YAy IPYHLArago 1B 8-l i iHeOBREASHEMB ¥cid
using a silica gel Isolute(r) cartridge and an elution
gradi ent of 10% acetic acid in
met hanokdi chl or onet hane: (1:99 t
was triturated with ether and dry
the title conmpound as a yell ow
oD, 400MHz) d: 1. 35/TTCFgH),
4H), 4.00 (q, 2H) Q4.18 ?t,
(d, 1H), 8.05 (s,

7:93). The product
®d in vacuo to afford
wder, 44ng. H NVR (CD
s, 3H), 3.70 (q,
(t, 2H), 7.10

The title compound was prepared from the compound from preparation 233 and N-
ethylmethylamine, following a similar procedure to that described in example 126,
except only 2 equivalents of N-ethylmethylamine and N-ethyldiisopropylamine were
used.

'H NMR (CD,0OD, 400MHz) &: 1.30 (t, 3H), 2.49 (s, 3H), 3.26 (s, 3H), 3.73 (q, 2H),
3.98 (g, 2H), 4.16 (t, 2H), 4.98 (t, 2H), 7.05 (d, 1H), 8.00 (s, 1H), 8.10 (d, 1H).

MS ES- m/z 452 [M-H]

Example 128
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M5 ES+ mz 468 [ MH] Exanpl e 129-230-

7-r(4-Met hyl pyridin-2-yl)am nol-5-(2-nethyl pyrrolidin-
wQ@200604961Q2- (2, 2, 2- trifluoroethoxy)ethvn-1/ PCT/IB2004/003747

y-pyrazol o[ 4, 3-c/| pyri m di ngog- carboxylic acid N CK

The title conpound was obtained as a solid in 45%

5- ey anib T AR er%B’yJBx‘//ri&ﬂ-i-\‘?ﬂ)m”%un%- _ohe £hlopi 48 FHOMethyil-14-

g;;;{;ig 128. Mr%o(@o@uﬁ@m-)ca@bo@h@%c@ 3H),
1.85 (m 1H), 2. 10 (m 1A), 2.25 (m : 0 (s,

3H), 3.60 (m 1H), 379(m1H)CI898(q 2H) 4. 15
(t, 2H), 4.45 (m 1H), 5.00 (t, H), 7.10 (d, 1H,
7.98 (s, 1H), 8.15 /(,d,.d;l—b m z480 [ MH] Exanpl e
130
5rC,\/cIobutyI(rrethI)amn33l- thyl pyridin-2-yl)a
m nol-1-r2-(2.2,2- r'yet h y)ethv

-1/-/-pyrazol o[ 4, 3-c/ipyri 'd| ne- 3- car boxylic acid CH.
The title conpound was ‘Obfaingd in 42%yield as a
yellow solid, fromt lne flrom preparat|on 241 and

the chloro conpound fr (%q follow ng a
tot at cr| A in exanpl e

simlar-231- procedur
128, except 5eq N-e@ oprop ne was al so
added H NVR (CD OD, 40 ) d 3(m 2H) 2.35 (m

50 (s, 3H), 3.21 (s, %
A m(xturechﬂ)the,g: i or]_lm)reparaggn@t 3 (ggpmg; q@m@ol)lpysmm fluoride
(35mg, 82%mmol5|)ahd dlé’t%y{amlne'_% 07mL, 0.69mmol} in dimethylsulphoxide

(1mL) was stirred at 120°C in a Reactivial® for 18 hours.
Tlc analysis showed starting material remaining, so additional diethylamine (0.07mL,
0.69mmol) was added and the reaction heated for a further 3 hours at 135°C. The
cooled mixture was suspended in 1M citric acid solution (200mL) and extracted with
dichloromethane (3x50mL). The combined organic exiracts were washed with water
(50mL.), brine (25mL) and dried over sodium sulphate then concentrated under
reduced pressure. The crude product was purified by column chromatography using
a silica gel Isolute® cartridge and an elution gradient of 10% acetic acid in
méthanol:dichloromethane: (1:99 to 7:93). The product was triturated with ether and
dried in vacuo to afford the title compound as a yellow powder, 44mg.
'H NMR (CD,OD, 400MHz) &: 1.35 (t, 6H), 2.50 (s, 3H), 3.70 (q, 4H), 4.00 (q, 2H),
4.18 (t, 2H), 5.00 (t, 2H), 7.10 (d, 1H), 8.05 (s, 1H), 8.13 (d, 1H).
MS ES+m/z 468 [MH]'

Example 129



M5 APCl + m z480 [ MH Exanples 131 to 133 CH, A

sol ution of the appropriate esters from preparations
WQ2D524%14¢ O. mmol ) in sodi um hydroxide ( , 4nm PCTABIO®I)03747

and dioxan (2 m ) was stirpgg at roomtenperature for

hours. The sol ution was concentrated under reduced

Pr e eBiir n-Z%ﬁbé?HﬁoPB[(b' PLARERAERELT.1.12-2.0.0-

di cntrororrethtane W49 tricdac

( LOWifluord B0k )erR]- W@yrézﬁ@[tﬁBféﬁp\&ﬁﬁldtrﬁe3Qfa9@<W\MC acid
phase dried over nmamgnesium sul phate and evapor at ed
under reduced pressure to give tKeglfitle conpounds. E
0 -NR R4 Data 131 H NWR (DI\/BOD 1dp TFAD), 400MHz)
d: 0.65 (t, 3H), 1.13~¢F (m 2H), 3.18 (s,
3H), 3.34 (t, CH 29, 36%(q, 2H),|382 (t, 2H), 4.98
(t, 2H) 7.28 (m 1)—1)\7\;l ZIC\)/FIQ'(‘ ~8.38 (d, 1H). M
APCl + n1z400 [ MH] 13 N DVMSG D + 1dp TFAD,

400MHz) d: 0.65 (t, 3H), 1. (d, 6H), 1.38 (m 2H),
3.04 (s, 3H), 3.22 (t CRNRH) 3ca4 (t, 2H), 4.70
(m H, 4.98 (t, 2H), (m/%} D (m 2H), 8.40
(d, 1H). M5 APCl + m z41 3HNI\/R(DI\/BOD+
ldp TFAD , 400MHz) d: (.66 (t, , ¥.20 (t, 6H) 1 39

(, 2H), 3.30 (t, 23 (q, , 3.84 (t, 2H),
4 98 (t, 2H), 7.28 (m 1H' 8.20 (m

The title compound was obtained as a solid in 45% yield from 2-methylpyrrolidine

5 and the chloride from preparation 233, following the procedure described in example
128.
'H NMR (CD,0OD, 400MHz) &: 1.38 (d, 3H), 1.85 (m, 1H), 2.10 (m, 1H), 2.25 (m, 2H),
2.50 (s, 3H), 3.60 (m, 1H), 3.79 (m, 1H), 3.98 (q, 2H), 4.15 (t, 2H), 4.45 (m, 1H), 5.00
(t, 2H), 7.10 (d, 1H), 7.98 (s, 1H), 8.15 (d, 1H).

10  MS ES+ m/z480 [MH]"

Example 130
5-[Cyclobutvl( methyl)aminol-7-[(4-methylpyridin-2-yl)aminol-1-[2-(2,2,2-

trifluoroethoxy)ethyll-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid

15  The title compound was obtained in 42% yield as a yellow solid, from the amine from

preparation 241 and the chloro compound from preparation 233, following a similar



10

2H), 8.38 (d, 1H). M APCI + m z414 [ MH] Exanple 134
1- (2- Et hoxyethv -7-f(4-nethyl pyridin-2-v
W@pi0s0496%6 pyrrolidin-1 -yl -1 H pyrazol of 4, 3- PCT/IB2004/003747
c/ | pyrim di ne-3-carboxylic agid CH A solution of the
ester from preparation 259 (50ng, 0.12mmol) in sodium
( i i
procElr e K SR e o8O R 08 Aty iR Sonropylamine
wasvso ddteded with citric acid solution (501m) and
extracted wth dichl oronmethane (3x200nL). The conbi ned
'H WB&(&DQO@(AOQMP& W 1 B@ M edHM\BB5 ifeg AES, %ﬁﬂs(al #Hat3e21 (s, 3H),

39%@3&5?%3 catih iy P PR CRPBE o el 15 i b 8.1

I-T’) olute(r) silica gel cartri dge and an el ution .
gradl ent of dichl oronet hane: net hanol (100:0 to 90: 10)

MS APOMQNAZ%%W&“ tl e compound as a yellow solid, 23ny.
H NMR (CD OMHz) d: 1.10 (t, 3H), 2.10 (m 4H),

2. 45 (s 3H), 3.59 (rﬁ@&gleia_m)ﬂ[ﬁ_m 3.90 (t,

2H), 4.90 (m 2H), 7.05 8.20 (m 2H). M
APCI + mz 412 [MH Ex "1|

5-[ 1 sopropyl (et hyl Y a@m nol 1- [( S/ % met hoxypr opyn-7- |
(4-met hyl pyhdi n-2-yl am nol- 1 I

/ - pyrazol oKS-c/i pyri ne- $idar boKyl i ¢ aci d-233- H G
o A solution of the est preparation 260 (43ny,
Qi mmol) in dioxan (2nily le um hydr oxi de ( ,
4nmL) was stirred at ronrqt hp)gure for 18 hours. The

\
%

A solution of the appropriate esters from preparations 240-242 (0.5mmol) in sodium
hydroxide (1N, 4mL, 4mmol) and dioxan (2 mL) was stirred at room temperature for
18 hours. The solution was concentrated under reduced pressure and the residue
partitioned between dichloromethane (20mL) and 1M citric acid solution (10mL). The
layers were separated and the organic phase dried over magnesium sulphate and

evaporated under reduced pressure to give the title compounds.

Ex No |-NR°R* Data

131 [~ ~CHs | 'HNMR (DMSO-D, + 1dp TFAD), 400MHz) 5: 0.65 (t,

L 3H), 1.18 (t, 3H), 1.38 (m, 2H), 3.18 (s, 3H), 3.34 (t,
CHy | 2H), 3.62 (g, 2H), 3.82 (t, 2H), 4.98 (t, 2H), 7.28 (m

1H), 8.20 (m, 2H), 8.38 (d, 1H).

MS APCI+ m/z 400 [MH]'

132 ~~CHs | HNMR (DMSO-D;+ 1dp TFAD, 400MHz) &: 0.65 (i,
)\ 3H), 1.18 (d, 6H), 1.38 (m, 2H), 3.04 (s, 3H), 3.22 (1,

HC™ "CHy 1 op), 3.84 (t, 2H), 4.70 (m, 1H), 4.98 (t, 2H), 7.30 (m,

1H), 8.20 (m, 2H), 8.40 (d, 1H).

MS APCI+ m/z414 [MH]
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15

m xture was concentrated under reduced pressure and
the residue diluted with citric acid solution (
WG aE)496T6i s sol ution vvas extracted with PCT/IB2004/003747
di chl or omet hane (3x50m _), bHhe conbi ned organic
sol utions washed with SOdI um bi car bonat e sol uti on (3x1

el dried ove 3
133undN@%@H ar %‘s'iﬁ'f“m ]
by |col m chron@mgﬁaaw 81, nlgsegm SRl ua*gora 2$4)'3<6Q(
gel| car ge gnd ‘an el ution I en
di ghl or o hane: 4kt Ba&ﬂoﬁt ZI—]))@l QB(tQZBIL} '6)28t(m diH)e8.20 (m,
yel|l ow oil. Thi|s vvas trjturated with ether and the
regul ting solid 4t 868%@. dH)- and dried to give the

tit)l e conpound 6rTg HNI\/R(CD
oD, |[400NHz) d: fl\@g"’)ﬁ?ﬁdﬁ{f@@ fuf2 s, 3.10 (s,
3H), 3.43 (s, 3H), 4.00 (m 1IA), 4. 75 (m ZA), 4.99
(m 1H), 7.02(d 1H) 8.08 (s, 1H), 8.10 (d, 1H. M
APCl + mfz 414 [ VH| Exan'pE[ xasndldBl o 140 CK FT-234- A
sol ution of _t ropriate esters from preparations
1 (Bﬁthowethvlmﬂ(‘im&tgwlpmmlnv%yaamtmﬂﬁ pyriolilired gyl-14#gyrazolo[4,3-
di oxan (6 5-7.5 room
tenperature for i CH v concentr at ed
under reduced pressure and the re@Hdue partitioned
bet ween d|chloronethane and citrif acid solution and
the | ayers separ at aqueo ase was extracted

wi th additi onal or t han t hg conbi ned organic
sol utions dried ove magnesi u | phat e and evapor at ed
an

under reduced press TheHNrodidts were triturated
with ethyl acetate, the
to afford the title co
sol i ds.

olids filtered and dried
SSfp white crystalline

A solution of the ester from preparation 259 (560mg, 0.12mmol) in 1N sodium
hydroxide solution (1mL) and dioxan (0.5mL) was stirred at room temperature for 18
hours. The mixture was diluted with 1M citric acid solution (50mL) and extracted with
dichloromethane (3x200mL). The combined organic extracts were dried over
magnesium sulphate and evaporated under reduced pressure. The crude product
was purified by celumn chromatography using an Isolute® silica gel cartridge and an
elution gradient of dichloromethane:methanol (100:0 to 20:10) to provide the title
compound as a yellow solid, 23mg.

'H NMR (CD,0D,400MHz) &: 1.10 (t, 3H), 2.10 (m, 4H), 2.45 (s, 3H), 3.59 (m, 2H),
3.70 (m, 4H), 3.90 (t, 2H), 4.90 (m, 2H), 7.05 (d, 1H), 8.20 (m, 2H).

MS APCI+ m/z 412 [MHY'

Example 135
5-[Isopropyl(methyl)amino]-1-[(2S)-2-methoxypropyll-7-[(4-methylpyridin-2-yl)amino]-

1H-pyrazolof4,3-d]pyrimidine-3-carboxylic acid




Eo-NRR4 Data 136 H H NVR (CD OD, 400MHz) d: 1.20

(t, 3H), 2.38 (s, 3H), 3.24 (s, 3H), 3.57 (q, 2H),
wa2080061¢ g, 2H), 4.15 (t, 2H), 4.94 (t, 2H), FCLOB20a003747

H, 7.32 (m H), 7.40 (d, Hpgs7.50 (s, H. Ms APCI+

m z453 [MH 137 F H NVR (CD CD, 400MHz) d: 1.08 (t,

3H), 2.30 (s, 3H), 3.22 (s, 3H), 3.64 (g, 2H), 4.00 CH

(q, 2H), 4.10 (t, 2H), 4.94 (t, 2H), 7.10 (d, 1H),

7.40 (m 1H), 7.50 (s, 1H). NSAPClJcmgle [MH 138 H

H NVR (CD OD, 400MHz) d: 1.22 (d, 6H),° 2:40 (s, 3H),

3.08 (s, 3H), 4.04 (g, 2H), 4.13 (LZH), 4.85 (m H),

4.94 (t, 2H), 7.12 %Cw 7.32 ( 7.39 (d, H),

Cl

7.50 (s, H. M5 AP Z467 | H NMR (CD OD,
400MHz) d: .22 (d, 6H) 30 (HN 3H)N 3 08 (s, 3H),
4.00 (q, 2H), 4.HMLtQ 2H) .8 4.94 (t, 2H),

m 1H5 I\/ISAPCI+ m

w)‘i%%wz 1.24 (t,
32H)

07 oH  he CH

7.10 (m 1H), 7.37 (m 1HN
485 [ MH] - 235- 140 F H NMR.(
6H), 2.31 (s, 3H), 3.62 (%

A solution of the ester from preparation 260 (43mg, 0.1mmol) in dioxan (2mL) and
sodium hydroxide (1N, 4mL) was stirred at room temperature for 18 hours. The
mixture was concentrated under reduced pressure and the residue diluted with citric
acid solution (1M, 50mL). This solution was extracted with dichloromethane
(3x50mL), the combined organic solutions washed with sodium bicarbonate solution
(3x15mL), dried over magnesium sulphate and evaporated under reduced pressure.
The crude product was purified by column chromatography using an Isolute® silica
gel cartridge and an elution gradient of dichloromethane:methanol (100:0 to 94:6) to
give a yellow oil. This was triturated with ether and the resulting solid filtered off and
dried to give the title compound as a white solid, 26mg.
'H NMR (CD,OD,400MHz) &: 1.30 (m, 9H), 2.42 (s, 3H), 3.10 (s, 3H), 3.43 (s, 3H),
4.00 (m, 1H), 4.75 (m, 2H), 4.99 (m, 1H), 7.02 (d, 1H), 8.08 (s, 1H), 8.10 (d, 1H).
MS APCI+ m/z 414 [MH]'

Examples 136 to 140




CH 4.15 (t, 2H), 4.86 (t, 2H) 7.10 (m 1H), 7.37 (m
1H), 7.52 (m 1H). MS APCl+ mz 485 [ MH Exanpl es 141
W 20034@680di um hydr oxi de solution ( , 3eq) wasP@EOTERA04/®3747
a solution of the esters fr@B4preparations 253-258 (
eq) in dioxane (8.5-1 . nmLmmor 1), and the reaction

A sdlitidrisfthetdppregrigte dstend ftapesdratiens 2451249 (Jeq ?hﬁsodlum
sol vent was renoved under reduced pressure and

hydroxigied(dd, ﬂa5136ﬂi) 6!‘1@@!@%@@?7& Eﬂ-lmimabl) wassgined atrrgom ;

5 T
tempeiglypaingd NN T8, SR Bas Gdee r ot b feducrbbiegsure
and %@chgrtw%q ggﬂw H@ior%t%e&ﬁiﬂ@f@it%&éﬂ é@utlon and
the Ib S é@pa%tedlzrﬁegﬂ}d%ué\li‘ﬂa?,ewgs éradtddHvitkFd dilibnal 36-

M5 APCl+ mz 432 [MH CH, CH 90 M5 APCl + mlz 446
dlch[qwmemauq thoes coupbixred arganic sletigne-jiried over magnesium sulphate

and evaporated under reduced pressure. The products were triturated with ethy!
acetate, and the solids filtered and dried to afford the title compounds as white

crystalline solids.

ExNo |-NR'R* R Data
136 |~ -CHs |F "H NMR (CD,0D, 400MHz) &: 1.20 (t, 3H),
k 2.38 (s, 3H), 3.24 (s, 3H), 3.57 (g, 2H), 4.02
CH, (q, 2H), 4.15 (t, 2H), 4.94 (t, 2H), 7.10 (d,

1H), 7.32 (m, 1H), 7.40 (d, 1H), 7.50 (s, 1H).
MS APCI+ m/z453 [MH]'

137 [~ -CHs |F "H NMR (CD,0D, 400MHz) &: 1.08 (t, 3H),
k 2.30 (s, 3H), 3.22 (s, 3H), 3.64 (q, 2H), 4.00
CH, (g, 2H), 4.10 (t, 2H), 4.94 (t, 2H), 7.10 (d,

1H), 7.40 (m, 1H), 7.50 (s, 1H).
MS APCI+ m/z471 [MH]'

138 ~-Chs [ H "H NMR (CD,0D, 400MHz) &: 1.22 (d, 6H),
)\ 2.40 (s, 3H), 3.08 (s, 3H), 4.04 (g, 2H), 4.13
H,C™  CHy (t, 2H), 4.85 (m, 1H), 4.94 (t, 2H), 7.12 (d,

1H), 7.32 (m, 1H), 7.39 (d, 1H), 7.50 (s, 1H).
MS APCI+ m/z467 [MH]

139 > CHs [F | HNMR(CD,0D, 400MHz) 3: 1.22 (d, 6H),
)\ 2.30 (s, 3H), 3.08 (s, 3H), 4.00 (q, 2H), 4.12
H,C™  "CH, (t, 2H), 4.80 (m, 1H), 4.94 (t, 2H), 7.10 (m,

1H), 7.37 (m, 1H), 7.49 (m, 1H).
MS APCI+ m/z 485 [MH]'




CK Exanpl e 147 - (D net hyl am no) et hyl

1- (2-ethoxyet hyl)-5-[isopropyl (nethyl)am no]-7-f(4-
woreaolpigeye i di n™-v PCT/IB2004/003747

am nol -1 H pyrazol oK. S-c/i py£2B% cl i ne- S- car boxyl at e- 237

- A mxture of the chloride frompreparation 176

140( 16 , 36mmulp, cesi ' . GQm&I
gndm/tg’r?y@ﬂsc pr?r opy! ar#ﬁmyﬂé%ggﬁ%g %@ggmm“rzo)%aln ; 8H),

di et hil\%ul phoi de ( 3(2)3 s 3HpaBeL @1, 481)C4i02 (g, 2H),
Redctivitg{{r) flor houfs. The cool ed njxture was
parititioned between d gﬁﬁo@&%}, ﬂa&%(t?‘é A.1848, hbef-37
(20m.) and the|l ayers panat-ed-, ,Th gueous sol ution
was extracted flurther @\nﬁtﬂ-lgi@%%é%oﬁg@hane (201) and

the conbined origani c SMIAPON nYRBSAMMt h wat er
(3x20m.), dried over gnesi um sul phat e "and evapor at ed

under reduced pressure. The residual orange oil was

purified by colum chromatography using an Isolute(r)
silica gel cartridgem_él‘lﬂl_ﬁdﬁ_gs t Bgr adi ent of
e d a (,0; X a then
sod PR} BPERAHIERUEATTII" 36 Hat RbE T 8 seorEOCip dter Trom
preparatidisuPs 226811 6q)Aai dloxffe gm b)5rABMA AN BNHANE TENARB mixture
the title conmpound, 15ng. NMR (CD OD, 400MHz) d: .09
stirr¢d at gigm tersperatiyredsl 18 hobus.(Khe Stiyentdvas rérmpvédiundér. resluced

preshitasapd theigsics palinhedipetuseofie agiiomLiante ' 11y
diohiprdfieltfane(Pomu): Hlo thastterdBetbidd g it BB Iy

evapcrateds@hdbrireducdd phssappioprovitieethaditid ddrapd@xadTp! es
11,14,15,17, 38, 96, 18-124, 136, 137 and 139 (1leq).

1-(3- dinet le am nopropyl ) - 3-et ( bodi i m de
hydr ochl ori;il/&wé and the a rop[i ate
F
\\\ HN X CH

F

/N SN
3
y R
N)\w,
R4
O™ “oH
Ex. No Yield(%) | Data
141 \N/CH3 96 MS APCI+ m/z 468 [MH]'
CH,
142 \N’CH3 | 89 MS APCI+ m/z 482 [MH]
H3CJ\CH3
143 \N(\CHs 99 MS APCI+ m/z 482 [MH]
CH,




wo eovpesmtare for 18 hours.

sul phonam de ( .2-1.3eq) in dichloronethane (
3-30nmLmmol '1) and the reaction stirred at room
The m xture was di | RCEB20I4/G3747

di chl or onet hane, washed wi thagitric acid solution,
dri ed over magnesium sul phate and evaporated under

NVR (CDCl ,F400MHz) d: 1.15 (t,N 1.25 (t, 3H),
2.38 (s, 3H)\ -238—@.20 (S 3H), (s 3H) 3.62 (q,
2H), 3.70 (q, , A 98 (t, 2H), 7.00

(d, H, 7.25 (m H, 7760 (
APCI+ mz 476 [MH 7c R
CH i R=HHNWR (CDO
(t, 3H, 2.50 (s, 3H),N
(q, 2H) 3.75 (q, 2H) 3.
(d, 1H 7.71 (m 1 H,
R3 =-(CH) CH; R4 6%

. H. M

CH ; R4:-CH R =

d: 1.19 (t, 3H), 1.26
33.41 (s, 3H) 3.65
P237(m 2H), 6.98

u). MG mz 477 [ VH]
‘R'R = CH H NMR

(DVBO-D + drop TFAd, 400 d 0.88 (t_ 3H) .01 (t,

144 3H) , ‘1\?\1,@ 2H), 2.41 (99 3H), 5M§A(PEI+3rH)z 432‘{R,/IH8]+
(s, |3H'N3.47 (g, 2H), 3|55 (t, 2H) 3.87 (t, 2H), 4.89
(m |2H) [7.09 (m ) 8.05 (s, 1 H), |8.24 (d, 1 H.Ms
ESI4+ m z | R3=-CHCH;RZ—-CHCH;R=H;R
= CHi H NMR (DVBO D + drop TFAd 400Mz) d: 1.02 (t, 3H)
1I720¢ 6HR 2. 39 (b 3Hy 21 (S, 13 ap A8 L A7) ¥

1453 61 ([q‘f\mq)b*@ 87 (t, 2H 99 87 (m wﬁ%é‘“’(&m‘ﬁ?wm
8. 1( (s,/ﬁl) 8.24 (d, 1 H .M ESI+

H,C CH,
146 \N[\CH3 95 MS APCI+ miz 446 [MH]
CH,

Example 147
2-(Dimethylamino)ethyl 1-(2-ethoxyethyl)-5-[isopropyl(methyl)aminol-7-[(4-

methylpyridin-2-yl)amino]-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate
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15

20

mz 491 [MVH =-(CH) OCH; R4 =-CH; R=H R=CHH
NVR (DMSO-D + drop TFAd 400MHz) d: 0.99 (t, 3H), 2.44

WO 20058¥9613. 21 (S 3H), 3.30 (br s, 3H) 3.40 (s, PGFIB2004/003747
3.44 (q, 2H) 3.62 (m 2H), 77 (m 2H), 3.88 (t, 2H)
4.93 (t, 2H) 7.14 (d, 1H) 86 (s,-239- 1H), 8.24 (d,

A miﬁ?fﬁgﬁ@ﬂpfiﬁ@{@%ﬁ%% 1_)76 &é&%ﬁg &%@olgﬁe{%ﬁuoride
(54mggt Ofé}fglm%!g%é)( N;métbl’%lsc?pégéglgﬁuné9&63_44]378@??0%@, 3.56

dlme&mlpMXlaé‘lx?omZ) Qs (batddht 180°0in( s Rebidliviak® 46 18hours. The
MS ESI- nfz 491 [lMH] HCN -R154 R=-CHR =

coolecbm]xturpe wasipapitioned hetwesivdichiapnehane (Afmb.) and water (20mL)
and bk seppgated 158 huedi Sokfion Yl odigtled Ry eyt
dichlgr’_gpgweft&ﬁé {%@m%%d t@lé%ﬂ%ﬂqegl%an%ﬁu@s \&Ila'%the%@itﬁiai?ter
(3x2(]knl:l) Mﬁd(@ér%g%}ﬂﬂwate bhd(dvapdtited uddet EedLﬁié)i pressure.

, 3H), 2.43 (s, 3H), 3.25 (s, 3H), 3.57 (q,
The r:@s(sian qrargd) oil ®ag puitied bM)coldno Thiemattigraphy 8singan Isolute®
silica g@l cartrlgge (and an'_glutlon gracslent of'#]ethano?d(cﬁlorortpethane (0:100 to
10:90), and then on reverse phase silica gel using acetonitrile:water :trifluoroacetic
acid (95:5:0.1) as eluant to provide the title compound, 15mg.
'H NMR (CD,0OD, 400MHz) &: 1.09 (t, 3H), 1.33 (d, 6H), 2.54 (s, 3H), 3.05 (s, 6H),
3.16 (s, 3H), 3.51 (q, 2H), 3.65 (t, 2H), 3.98 (t, 2H), 4.78 (i, 2H), 4.89 (m, 1H), 5.04
(t, 2H), 7.18 (d, 1H), 8.08 (s, 1H), 8.14 (d, 1H).
MS m/z 485 [MH]'

Examples 148 to 164

4-Dimethylaminopyridine (1.3 eq) was added to a solution of the appropriate acid
from examples 11,14,15,17, 38, 96, 118-124, 136, 137 and 139 (1eq), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (1.3eq) and the appropriate

sulphonamide (1.2-1.3eq) in dichloromethane (13-30mLmmol™) and the reaction

~stirred at room temperature for 18 hours. The mixture was diluted with

dichloromethane, washed with 1M citric acid solution, dried over magnesium

sulphate and evaporated under reduced pressure to afford the title compounds.

H
N~ CH

o, ,
S\\ @) /
H C/ O H,C CH,

148" | "H NMR (CDCI,, 400MHz) &: 1.15 (t, 3H), 1.25 (t, 3H), 2.38 (s, 3H),




MS mz 491 [MH 156 R3 = -CHCH; R4 = -CHCH; R =H,
R=CHAHNW(CD OD, 400MH#z) d: 1.14 (t, 3H), 1.32
W@ 2005089616 1. 40 (t, 3H), 2.43 (s, 3H), 3.56 (q,PQFIB2004/003747

3.63 (q, 2H), 3.73 (g, 4H), 2%45@7 (t, 2H), 4.85 (m
2H) 6.98 (d, 1H), 8.19 (d, 8.34 (s, 1I—|) M5 i z

NVR (|CRROH: HObmores %3"9\)%?2(79'\?5%3‘7@ g rf’)é’ﬁ)(ﬁH)
%_ %‘ (@szgﬁbﬂ 375)@ @51@")7%% éﬂ»ﬁ 1(LF) 7%'d)(d 277(29 1,21“|')|).

H) , 8. NS(/SPCMWZMSGWH]WS [M—I] R3 CHCH R- -CH
3 - 1.21 (t. 3H) 1%” __B6H),

2.54 (s, 3H), T (s, 3H), 3.67 (q, 2H) 3.75 (q, 4H)
3 ?r 8\1* LHI}, 4*86 \LtTQH), 831 (3, J.||;id 87%‘(6,
1 H.Mmz 492 [V R3 = -CHCH; R4 = - . R=-CH;
R =F H NWR (CDCl ,400|\/Hz)d 118(m , 2.30 (s,
3H), [3.17 (s, 3H), 3.43 ( 3. 66 H, 3.93
(,2H),426(C1H8@|) L8 2 dd, 1 H,
7.36 |(br s, 1 H), 805(s z 548 [ VH|
N/ R?a
\ N
H —
oL, N/< R
N/
7N @] /4
H,C © R

149 |R°=-CH,CH, R"=-CH,; R”=CH_ R°=H

'H NMR (CDCI,, 400MHz) &: 1.19 (t, 3H), 1.26 (t, 3H), 2.50 (s, 3H),
3.23 (s, 3H), 3.41 (s, 3H), 3.65 (g, 2H), 3.75 (q, 2H), 3.97 (t, 2H),
4.87 (m, 2H), 6.98 (d, 1H), 7.71 (m, 1H), 8.18 (br m, 1H). MS m/z
477 [MHT

150" | R® =-(CH,),CH,; R" = -CH; R™=H; R" = CH,

"H NMR (DMSO-D,+ drop TFAd, 400MHz) &: 0.88 (t, 3H), 1.01 (,
3H), 1.63 (m, 2H), 2.41 (s, 3H), 3.18 (s, 3H), 3.42 (s, 3H), 3.47 (q,
2H), 3.55 (t, 2H), 3.87 (t, 2H), 4.89 (m, 2H), 7.09 (m, 1H), 8.05 (s,
1H), 8.24 (d, 1H). MS ESI+ m/z 491 [MH]'

151" |R°=-CH,CH,; R* =-CH,CH, R" = H; R" = CH,

"H NMR (DMSO-D,+ drop TFAd, 400MHz) &: 1.02 (t, 3H), 1.20 (t,
6H), 2.39 (s, 3H), 3.41 (s, 3H), 3.48 (q, 2H), 3.61 (q, 4H), 3.87 (t,
2H), 4.87 (m, 2H), 7.08 (m, 1H), 8.10 (s, 1H), 8.24 (d, 1H). MS ESI+
miz 491 [MH]"

152" | R° = -(CH,),0CH;, R =-CH,; R* = H; R = CH,

"H NMR (DMSO-D,+ drop TFAd, 400MHz) 5: 0.99 (t, 3H), 2.44 (s,
3H), 3.21 (s, 3H), 3.30 (brs, 3H), 3.40 (s, 3H), 3.44 (q, 2H), 3.62
(m, 2H), 3.77 (m, 2H), 3.88 (t, 2H), 4.93 (t, 2H), 7.14 (d, 1H), 8.06 (s,




R- -CHCH; R_-CHCH,; R=-CH=F-241- H NWR (CDCl

, 400MHz) d: 1.20 (m 6H), 2.28 (s, 3H), 3.42 (s, 3H)
Wczzfﬁle/o@qm 4H), 3.94 (q, 2H), 4.25 (t, 2H), 4. 8RCT/1B2004/003747

2H), 7.00 (dd, H), 30 (m_oash, 750(m 1H), 8.06

(br,lH) I\/SAPCI+n12562% =-CHCH,; R4 =

ary, b G G M%?E‘%W%%Mﬂ fopire) o 20

5B 2 ,—3095CH% R‘QHLCH4 I@K-(F-I’REFQ CHEOBZ (T, 2F0,

HY', 0'(m H,/ 7.50 (s, H),
8.18 ‘sH NN)R I(BDA@Dmesza&D 4dlef§f5 1620R6 3H), (1(3@1(t 3H),
OCH : CH H NVR CDOD 400MHz) d:
1.31 t3 2§+€§g 3'2 52405(8 @H) 3363, 251) %ﬁ? (93287, 3.89 (q, 2H),

it M%@H? oy, 24z :%{?d,fi‘quéé%&@, it adp W,

(t, 2
Mz A6Rg il ’\E&H]—RS “CHCH R4 = -CH H NMR (CD
oD, 400MHz) : 1 30 1.45 (m_1H) 1.60 (m 1
H,1.90 (m 2H), 2.10 (m 2H) 2.41 (s, 3H), 3.25 (s,
3H), 3.42 (s 3H) 375 (g, _2H), 390 (t,_ 2H), 4 00
(m 1H), 4.85 (m 2H), 7.00 (d, 1 H), 8.20R"M 1 H),
8.35(m 1 H. MS APCl+ miz 503 [MH 164 A/R = ; R3=
-CH(QH ) R4 = -CH

S
H,C o/ﬁ ¥

N
H —
O, N/< R
N\ N/
N\ O /
H,Cc— "0 R*

1564 |R°=-CH,; R*=-CH,; R”=H; R* = CH,
A B
"H NMR, (CD,0D, 400MHz) &: 1.13 (t, 3H), 1.41 (t, 3H), 2.43 (s, 3H),
3.29 (s, 6H), 3.57 (q, 2H), 3.62 (q, 2H), 3.96 (t, 2H), 4.87 (m, 2H),
6.98 (d, 1H), 8.18 (d, 1H), 8.36 (s, 1H). MS m/z 477 [MH]'

165 | R =-CH,CH, R =-CH,; R"=H; R°=CH,
ae

"H NMR (CD,0D, 400MHz) &: 1.14 (t, 3H), 1.29 (t, 3H), 1.41 (t, 3H),
2.43 (s, 3H), 3.25 (s, 3H), 3.57 (q, 2H), 3.63 (q, 2H), 3.78 (q, 2H),
3.97 (t, 2H), 4.87 (m, 2H), 6.99 (d, 1H), 8.18 (d, 1H), 8.35 (s, 1H).
MS miz 491 [MH]"

156 | R°=-CH,CH,; R'=-CH,CH,; R" = H; R° = CH,
A C
'H NMR (CD,0D, 400MHz) &: 1.14 (t, 3H), 1.32 (t, 6H), 1.40 (t, 3H),
2.43 (s, 3H), 3.56 (q, 2H), 3.63 (q, 2H), 3.73 (q, 4H), 3.97 (t, 2H),
4.85 (m, 2H), 6.98 (d, 1H), 8.19 (d, 1H), 8.34 (s, 1H). MS m/z 505




H NMR (CD OD, 400MHz) d: .30 (d, 6H), .50 (m 1 H,

.62 (

m 1 H,1.90 (m 2H), 2.10 (m 2H), 2.40 (s, 3H),

w@28/04w16 3H), 3.40 (s, -242- 3H) 3.85 (t, 2H)PCHIEX004/003747
(m H, 4.85 (m 2H), 5.05 6.99 (d, 1H), 8.20
(m 1H), 8.30 (m 1H). I\/SA +n125[M—I] A-crude

conp
| sol

dichi
0. 5eq

%&&ﬁ were purified by colum chromat ography on an
t ) silica gel cartridge using

oronet hane: met hanol as ef uant. B-an additiona
of sul phonam de and 4-di net hyl am nopyri di ne were

added
furth
1-(3-
hydr o
et hyl
i sol 4
E-4-d
1-(3-
hydr g

(2eq)
4-Din

after hours, and the reaction stlrragHgor a
er 6 hours. C1.5 eq of
dinethylaninoprop ) - 3- et hyl car bod
chloride, 4- Hjafet g am opyr iHdi
sul phonam de were used. t he Mo
ted after trituration w
i met hyl am nopyri di ne (‘G 5e
dinethylaninopropy - 3-
chloride (2eq) @nd appr nat e sul phonam de

were used. Exami’es 165 to 171 N—R

ethylan1nopyr|d|ne%él Q@ eq) was/added to a
ion of the ap Qprl te aC|d frJﬁ1exaanes 20 and

| carbodi i i de

stirr
washe
phasg

chr-ot
C-H

12 \ Q
é?rébogﬁszg Wyiﬁ hI érl de (E Sga) ’ and the

A SRR e o o0

eslonls FAYBLERE BRY) URes T Qj muwg (Eh@km 3108r(e 20415

d with citric acid sol ution , the or gani ¢
45%2(1# athad8 éﬂdSpmHD f8.éd (sl ‘rHa)cMSI mjgl 4{78I [

oaranhv on ciliea nal Hel nn an al ||+| on—o+r adi ant

BB di
the t

NCSESS VY ot g (100:0 to 95:5) to afford
L SV (B9 B SaGsmiiE) 5OV 5P 88), 153 ¢, 6H), 2.54 (s, 3H),
3.43 (s, 3H), 3.67 (q, 2H), 3.75 (q, 4H), 3.98 (t, 2H), 4.86 (t, 2H),
8.31 (s, 1H), 8.72 (s, 1H). MS miz 492 [MH]

CFy” 0 R

N4

S\\ O /
f{({ @) R*

159°

R°=-CH,CH, R'=-CH,; R°=-CH,; R°=F

"H NMR (CDCI,, 400MHz) &: 1.18 (m, 3H), 2.30 (s, 3H), 3.17 (s, 3H),
3.43 (s, 3H), 3.66 (q, 2H), 3.93 (q, 2H), 4.26 (g, 2H), 4.80 (q, 2H),
7.00 (dd, 1H), 7.36 (br s, 1H), 8.05 (s, 1H). MS APCI+ m/z 548 [MH]'

160"

R*=-CH,CH,; R"=-CH,CH,; R®=-CH_ R = F




HJI/ - NNHNNRR4 165 R3 =-CH; R4 = -CHCH ;

R1l7 = -CH; HNW (CDCl , 400MHz) d: 0.75 (t, 3H),
wa2@4/0§4616 3H), 1.60 (m 2H), 3.24 (s, 3H) 3. 42p¢EHIB28¢H)03747

3.56 (f, 2H), 3.75 (q, 2H)L4§98 (t, 2H), 4.84 ( 2H),

7.04 (m 1H), 7.75 ( 1H) 825(m 2H) . -243- MBS APCl +

0MILH NMRYCRCH (100MET 5531 2 (m), 2 2B, SFIgey42 (5. 3H)
%-H?? g@%%‘f%,@@ {éf 3_;6 25%% 88212{50 2H)}$80g8% 1H),

(m H)7 30 rﬁ81ﬂg\75t» msw-l) 8@1_5 glt-% 1%(%@(519{\%:;@5%62 [MH]’

14600 M “’=dCIGC2I~$ R = mjs,,Ri 24059; RBAH 1.58 (m 2H),

5100 | Satrlicser sl 150840 258 s HRall o
D ol (5o b o7 G2l 398 A e ByotAtp i 6.0s
3 ga 113{07 2é(r%41H9l 7ﬁbi)m 31!-62760 s3ﬂ‘|)1) 8L1§QS(TH) MS
H) 0 (g, 2H) 3.98 (t,

H), | APCl+ m/z 530 [MH]

N=
N
CH,
0] 3
\\S N/R
Vi N
H.C O

162 | R° =-(CH,),0CH,; R*= -CH,CH, R*=-CH,

"H NMR (CD,0D, 400MHz) 8: 1.31 (t, 3H), 2.54 (s, 3H), 3.30 (s, 3H),
3.37 (s, 3H), 3.41 (s, 3H), 3.77 (q, 2H), 3.94 (t, 2H), 5.07 (t, 2H), 7.19
(d, 1H), 8.06 (s, TH), 8.14 (d, 1H). MS m/z 463 [MH]'

163" g\
oS

R° = ; R%= -CH,CH, R*=-CH,

'H NMR (CD,OD, 400MHzZ) 8: 1.30 (t, 3H), 1.45 (m, 1H), 1.60 (m,
1H), 1.90 (m, 2H), 2.10 (m, 2H), 2.41 (s, 3H), 3.25 (s, 3H), 3.42 (s,
3H), 3.75 (q, 2H), 3.90 (1, 2H), 4.00 (m, 1H), 4.85 (m, 2H), 7.00 (d,
1H), 8.20 (m, 1H), 8.35 (m, 1H). MS APCI+ m/z 503 [MH]'

AE
' /\/
R® = O . R*= -CH(CH,), R =-CH,
"H NMR (CD,0D, 400MHz) &: 1.30 (d, 6H), 1.50 (m, 1H), 1.62 (m,

1H), 1.90 (m, 2H), 2.10 (m, 2H), 2.40 (s, 3H), 3.10 (s, 3H), 3.40 (s,
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15

4.82 (m 2H), 4.95 (m H), 7.04 (m H, 7.80 (m H),
8.35(d, H, 840 (m 1H. M5S APCl+ mz 505 [MH R - H
wW@RH05/0616 -CH CH ; R - H NVR (CDCl , 400VHz) d: POT/TER0¢4/003747

0 (m

(S:DZI%D 263“66 ((3 ’4H)6 724(224) 23 424(27 (3H)’2|?—’|j >

’ ’ m ’ m y

Arct B, S s 45, o W’ﬁ o) 343%5% o8 T higd .
H N '20 qﬁog,w@s f_rlﬂci ;3 (s A@ﬂﬂm m2£5€7{Mﬁﬂ')

3.52 (t, 2H), 3.60 (¢

A-cr@d&@or‘n‘ﬁbuﬂb‘% we?e %ﬁnﬁéd b2idblurin %ﬁrdrﬁhto@'rbphy%@‘én(lﬁﬂut@@ silica
H , ( , 8.42 (m H. M5 APCl+ niz
gel @@ﬁdgwsu@admhl@fromemane,rnﬂtharml asi@l@nt, H NVR (DVSO- O

B- aégchﬁg@né%o%%z )oggylpﬁgnq@ c{esan%ﬁﬁdlrr@ﬁ%ﬂérﬂno%megmg@ added
after. ﬁlggqp&‘ ﬁg;?ﬁe gé]%cil%bbs'tlrr%dﬁﬁ égurﬁ %hé&%df (rl\r/]S ill;DCI N
C-1. Eﬂeg 9 Mrﬂmetﬁ%ﬁl%ﬁ?ﬂh@ﬁrob?? S—chWc'érbodu’mide Hydrochloride, 4-

yl am nopyri di ne was added to a
dnmemylammpymfd|nman@pmydmﬂn>lmnara@lew$rmmeékanrpl es 140- 145

D-thf FaRpioNT o Ve SO S o UL RPN MM oo (1. 3e)
ey AR OEL R 549, T AOFPRar oAt B el ot

hydrochloride (2eq) and the appropriate sulphonamide (2eq) were used.

Examples 165 to 171

4-Dimethylaminopyridine (1.3 eq) was added to a solution of the appropriate acid
from examples 20 and 131-133 (1eq), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (1.3eq) and the appropriate sulphonamide (1.2-
1.3eq) in dichloromethane (13-30mLmmol™) and the reaction stirred at room
temperature for 18 hours. The mixture was washed with 1M citric acid solution
(5mL), the organic phase separated and purified directly by column chromatography
on silica gel using an elution gradient of dichloromethane:methanol (100:0 to 95:5)

to afford the title compounds as yellow solids.

H3C\/\ -
o™ L)
LN N

165 | R° = -CH; R = -CH,CH,; R" = -CH;

"H NMR (CDCL,, 400MHz) &: 0.75 (t, 3H), 1.24 (t, 3H), 1.60 (m, 2H),
3.24 (s, 3H), 3.42 (s, 3H), 3.56 (t, 2H), 3.75 (g, 2H), 3.98 (t, 2H), 4.84
(m, 2H), 7.04 (m, 1H), 7.75 (m, 1H), 8.35 (m, 2H).




showed starting material remaining, so additional

1- (3-di net hyl am nopropyl)-3- ethyl carbodiim de
whyasoetsiori de (0.5eq) and net hanesul phonan dePCDTER@wH) 003747

were added and the reaction28g8irred for a further

hours. The m xture was diluted wi th dichl oronet hane

and qmgrApCaphgzngquh stirring continued for a
furtlher m nutes, then the phases separated. The

tﬁﬁgarﬁia—pﬁblg,eR‘Wastllz(BHglR?a dCng(‘)Hay by coI unn
chromato on silica gel (using a P
1 o RES B (GGt APOMEEA G 7ol Ao 2 dastit 62 (. 3H),

e rwsﬂwﬁs@;@t{;ﬂswg&w 30 TP 2L P42 07
(N2, B2 LB U DS Fra AR, 69021,

(s, SHI)SABCBOm/f:Hlm:{MBﬂ (m 4H), 3.94 (t, 2H), 4.98
(t 7.18 (d...H OR(Q 1I—I\ R')R(d 1|—h NS

1650 RnszHéé?fWHiGlﬂs)@rR R-Qk (DVBO-d +TFAd,
(S MBI NRIR JoDEL 48phtiz) SER 78 B 1o e HIE 8 . 2H),
(o[BG he (D50 2R AR bR Gl

+TFAMN. 95Q6M1H) a 041(n3,91 HY, 7. 83]-0m m)c}z 35 (m32H).
244253& 0 (s , 3.64 CK (m 6H), 3.93
( zMr;SAEt bﬂn(/z492+h)/lH]7 15 (d ) 8.05 (s, 1H), 8.26

t
458 e -CH,; R* = -CH(CH,),; R" = -CH,CH,;
"H NMR (CDCI,, 400MHz) 8: 0.73 (t, 3H), 1.24 (d, 6H), 1.42 (t, 3H),
1.56 (m, 2H), 3.04 (s, 3H), 3.55 (m, 2H), 3.60 (q, 2H), 3.98 (t, 2H),
4.82 (m, 2H), 4.95 (m, 1H), 7.04 (m, 1H), 7.80 (m, 1H), 8.35 (d, 1H),
8.40 (m, 1H). MS APCI+ m/z 505 [MH]'

169 | R°=-CH,CH,; R* = -CH,CH,; R" = -CH,;

'H NMR (CDCI,, 400MHz) &: 0.75 (t, 3H), 1.26 (t, 6H), 1.60 (m, 2H),
3.42 (s, 3H), 3.55 (t, 2H), 3.66 (m, 4H), 3.97 (t, 2H), 4.87 (m, 2H), 7.06
(m, 1H), 7.78 (m, 1H), 8.36 (m, 1H), 8.44 (m, 1H).

MS APCI+ m/z 491 [MH]'

170 | R°=-CH,CH,; R* = -CH,CH,; R” = -CH,CH,;

"H NMR (CDCI,, 400MHz) 8: 0.75 (t, 3H), 1.24 (t, 6H), 1.42 (t, 3H),
1.60 (m, 2H), 3.52 (t, 2H), 3.60 (q, 2H), 3.85 (m, 4H), 3.98 (t, 2H),
4.84 (m, 2H), 7.06 (m, 1H), 7.75 (m, 1H), 8.34 (m, 1H), 8.42 (m, 1H).
MS APCIl+ m/z 505 [MH]'
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MS APCl + mfz 559 [MH]-246- 75 H NVR (DMSO-d +TFAd,
400MHz) d: 1.17 (t, 3H), 1.73-1.86 (m 2H), 2.41 (s,
wQ@kos/o®eld (s, 3H), 3.41 (s, CH, 3H), 3.51 (t,PQF)B2004/003747
3.65 (g, 2H), 3.90 (t, 2H) ,.o44.24-4.39 (m 2H), 4.92
(m 2H), 7.1 (d, 1H), 8.07 (s, H, 8.24 (d, 1H. M
APChH+—z— 5091 vH—76—+NMR(DMSO—d—FTFAD, ~H0vHz) —o
3 3.01

1.20 (d, 6H), 1.72-1.85 (m 2H), 2.42 (s,

(s, |3H), 3.41 (s, H3H 3.50 (t, 2H), (t, 2H),
4.24-4.39 (m 2HLC4 27 . 4.9 , 7.13 (d,
H, [8.05 (s, H, 8.24 (d,”1H).| M5 A 523 [ VH]

77 H NVR (DVBQd +TFAd, 400MHz)NJ:
1.73-1.85 (m 2H), 2.42 (s, 0 (s, 3H, 3.50
(t, |CK 2H), 3.62 (q, 4H), 3. N, 4.24-4.39 (m
2H),| 4.92 (t, 2H), 7.14 Kd, , 8. (s, H, 8.26 (d,
1H).| M8 APCl + mz 528, 8 R’

- [ Etjfhyl (et hyl ) ami nol- ».r (4-qgyet hyl pyr‘jldi n-2-yl)am nol-
/- (et hyl sul fonyl ) -@-¢ 2- 02, 2, 2- R

trifil uor oet hoxy) et hyf’ 1-1

1/ - Rr-820HQ[RF,=3-CH)QHy; | mi di ne- 3- car boxam de- 247- A

m xtiure of the chloride from preparation 261 (50ny,

O 1 [ HHOIMIR (RMSR-d; EoPOHIIMAIZNS: Q6405 RAH). 3. thrfrop), 1.35
N-et il BRh3LAM81H) % 898 31 38R ), 3.40 (s, 3H), 3.64 (q,
2H), 3.86 (t, 2H), 4.94 (m, 2H), 7.18 (d, 1H), 8.04 (s, 1H), 8.25 (d, 1H).
MS APCl+ m/z 491 [MH]"

Examples 172 to 177

4-Dimethylaminopyridine (1.3 eq) was added to a solution of the appropriate acid |

from examples 140-145 (1eq), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (1.3eq) and methanesulphonamide (1.3eq) in dichloromethane (13.5-
16mLmmol™) and the reaction stirred at room temperature for 18 hours. Tlc analysis
showed starting material remaining, so additional 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.5eq) and methanesulphonamide (0.5eq) were
added and the reaction stirred for a further 18 hours. The mixture was diluted with
dichloromethane and 1M citric acid solution, stirring continued for a further 40
minutes, then the phases separated. The organic phase was purified directly by
column chromatography on silica gel (using a Parallel Flashmaster system) using an
elution gradient of methanol:dichloromethane (0:100 to 5:95) to provide the title

compounds as yellow solids.



and cesiumfluoride (15ng, O i mol) in

1-met hyl - 2-pyrrolidinone ( nL) was heated in a
wRe@sissi@l (r) at C for 90 m nutes. The cool edPCEERW040003747

m xture was purified directlysusing a Phenomenex Luna

C18 colum reverse phase colunn and acetonltrlle 95%

was di ssol ved

shed with sodi um
é m sul phat e

essure tg'provi de the

(vely, exanple 8 may be

Ns 172-177. 4-

3 was added to a

95:5) as el ugion gradlent. The pg
i n di chl oromdt hang—apd the sol utjon
bi car bonat E i on,\ dried

and evapor aFed under r ced
title conpound, 24ngy. £$rna
prepared by the nethod o

Di net hyl ami nopyri di ne (M
solution of the acid fro (70nyg,

0. 15mmol ), |,

1- (3-di net hyl am nopro - et hyl c&t'bodi i m de
hydrochl ori de (38ng, 0.20miol ) and net hanesul phonani de
(19ng, 0.20mml) in di ghtgroget hane (2m ) and the
reaction stirred at room{enperature for hours. The

m xture mas dlluted\MtWthchloronethane (201 s) and

+thp

+he nha
I T \4I U DUI UII \J.UIII ), T II\,II C IIC HIIUQ\.Q
Ex. g@p r'\g? . The 3?@1 2ni ¢ phase was purl fied di rectly by

T2 et ol By e BN DS BEFTERY, AGRUERLR, Ta7 &),
net hano di chl orjgnetiyaa® (h0sLPRB 18 (2:59) 3t.$9Ng @W)ds.etohe
title c %Qnd as a ye||OM/SO|Id ~248-

+1 [drop TFA4, fIO?OWHz(m d¢H)13.99 ({,12H)34098 (2. 219), (7318 31H)1 H),
29, 414 (1, JH08E ,oa% 264 120" (U 1, 812 (s.
1H, 8.27 (d, 1hhs ABCRESAsGRAEM H Exanpl e 179
173 \N/CH3 'H NMR (DMSO-d, +TFAd, 400MHz) &: 1.19 (d, 6H),
/k 2.40-2.50 (m, 5H), 3.02 (s, 3H), 3.40 (s, 3H), 3.63 (t,
H,C™ "CHy | o1y, 3.94 (t, 2H), 4.97 (¢, 2H), 7.15 (d, 1H), 8.05 (s,

1H), 8.24 (d, 1H).
MS APCl+ m/z 559 [MH]

74 [\ y"cp, | " NMR (DVSO-d, +TFAd, 400MHz) &: 1.19 (t 6H),

L 2.42 (s, 3H), 2.44-2.53 (m, 2H), 3.40 (s, 3H), 3.64
CHs | (m, 6H), 3.93 (t, 2H), 4.94 (t, 2H), 7.15 (d, 1H), 8.05

(s, 1H), 8.26 (d, 1H).

MS APCI+ m/z 559 [MH]




5-risopropyl (nmet hyl )am nol - 7-r (4- et hyl pyri di n-2-yl)am
i nol-/\/-(nmethylsul fonyl)-1-r2-
WO 2002/026t6 i f| uor oet hoxy) et hyl | - 1H pyr azol or 4, 3PCT/IBRp04/098747
i di ne-3-carbox am de CK Theyitle compound was
f2r om pr epar at| on 261 and

obt ai ned fromthe chI ori de

desc:| bed in exarrpl e 178 H NI\/R l(l D + 1 drop TFAd,
400MHz) d: 20 ,O6H) 2 49 ( 3H), 3.03 (s, 3H),
3.41 (s, \\4/((/)1;

4.78 (m
1H), 5.03 (t 2H) , 7. (d "q\f-l) 8.10 3 1H), 8.26
(d, 1H. M5 ES- niz 543)\| M Exarrpl es 180 to 182-249-
Sodi um hydr oxi de sol uti i, mml) was addedto a

solution of the appro S/gg‘\ preparation
250-252 (0.33mmol ) in di f\{ n the solution
r ours The reaction

stirred at roomtenperajure
d pressRJre and the mxture

was evapor at ed under
partitioned between di chI, romet hane (50rL) and citric

acid solution. The Ia Y5 € separated and the
organi c solution dri e {;' rragnesi um sul phat e and
evaporat ed under reduced essure. The product was

175 isﬁgqm;o;;owvﬁe@wﬁ i “’S%éﬂf‘ %‘m\ZHm}éwam (br3He
82 0.43 [1)4, t
O LN RS el pl e i B AL AN
added and°llpe r| e B8H ($t2my %@(qr )rmtgsmﬁ 2|q§utgz4.f4q;9

72|hours. The m xture was diluted wth | or onet hane
(10mL), citric |dol, @H5of§2i(oh 2hd 7t He(dritk)uB &7s(si i Hyd
for 30 m nutes. T%E quh es were separated and the

or gani c sol utid fi'ed directly by col um

chromat ogr aphy | Qs P ¢1GanBe504' fliRg
176 ~-CHs | HNMR (DMSO-d, +TFAd, 400MHz) 8: 1.20 (d, 6H),
)\ 1.72-1.85 (m, 2H), 2.42 (s, 3H), 3.01 (s, 3H), 3.41 (s,
HC™ "CHy | 31), 3.50 (t, 2H), 3.90 (t, 2H), 4.24-4.39 (m, 2H),
4.77 (m, 1H), 4.94 (t, 2H), 7.13 (d, 1H), 8.05 (s, 1H),
8.24(d, 1H).
MS APCI+ m/z 523 [MH]'
177 \N/\CH3 "H NMR (DMSO-d, +TFAd, 400MHz) &: 1.20 (t, 6H),
k 1.73-1.85 (m, 2H), 2.42 (s, 3H), 3.40 (s, 3H), 3.50 (t,
2H), 3.62 (q, 4H), 3.89 (t, 2H), 4.24-4.39 (m, 2H),
4.92 (t, 2H), 7.14 (d, 1H), 8.08 (s, 1H), 8.26 (d, 1H).
MS APCI+ m/z 523 [MH]"

Example 178
5-[Ethyl(methyl)amino]-7-[(4-methylpyridin-2-ylJamino]-N-(methylsulfonyl)-1-[2-(2,2,2-

trifluoroethoxy)ethyl]-1H-pyrazolo[4,3-d]pyrimidine-3-carboxamide
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di chl or onet hane: net hanol (98:2) as eluant to afford

the title conpounds. E o -NR R4 Data 180 H NVR (DMSO-d
WG TA0h616100MHz) d: 1.20 (t, 3H) 2.45 (S 3H), BCWB2064003747

3H), 3.40 (s, 3H), 3.60-3.784tm CH 4H), 4.05 (t, 2H)

5.00 (t, 2H) 6.00 (m 1H), 7.20 (d, 1H) 8.08 (s, 1H),

8.25 (d, 1H). MpAPC + m z513 [ MH -250- 181 H NWR

(DVMSO- O +TFA-d, 400MHz) d: . (dN“6 2.44 (s, 3H)

3.02 (s, 3H), 3.40~te 3H), 3.68|(m |pH), H ( ~CH 4.05

(t, 2H), 4.76 (m ) 5,00 (t, , %E' H), 7.18

(m 1 H, 806 (s, 1H,78.25 , 1 H). 3APCl + m z

527 [MH 182 H NVR (DVMBQY, +TE d 400MHz) d: 1.18 (t,

6H), 2.42 (s, 3H), 3.40 (s, H)N3 40-3.55 (m 6H),

4.04 (t, CH2H), 500 (N 2H), 5)98 H, 7.22 (d,

H, 8.08 (s, 1 H, 8.30 APCHt i 2527 [ VH|

A = the product was crys al li sed friom

di chl or orret hane: i sopr ohol Ex(éHpI e 183

5- (D ethyl am no)-7-r(4- | pyridin-2-yl)amnol- L

[ -(met hyl sul fony -1-(2- \S\

propoxyet hyl ) - 1H pyrazgll -c/ | pyrimdi ep-3-carbo

xam de A mxture of th hIorldefrompreparatlon 67

35mg,,, O. I 0,3
AR o PRI Goear AR 2P 1 (HOmGr HTOM Bhoxi e
ethymﬂ)sopropylamlne (0.05mL, 0.3mmol), N-ethylmethylamine (0.026mL., 0. 3mmol)

and cesium fluoride (15mg, 0.1mmol) in 1-methyl-2-pyrrolidinone (1mL) was heated

in a Reactivial® at 110°C for 90 minutes.

The cooled reaction mixture was purified directly using a Phenomenex Luna C18
column reverse phase column and acetonitrile:95% water/5% methanol/0.1%
trifluoroacetic acid (5:95 to 95:5) as elution gradient. The prodqct was dissolved in
dichloromethane and the solution washed with sodium bicarbonate solution, dried
over magnesium sulphate and evaporated under reduced pressure to provide the
title compound, 24mg.

Alternatively, example 178 may be prepared by the method of examples 172-177. 4-
Dimethylaminopyridine (22mg, 0.20mmol) was added to a solution of the acid from
example 127 (70mg, 0.15mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (38mg, 0.20mmol) and methanesulphonamide (19mg, 0.20mmol) in
dichloromethane (2ml) and the reaction stirred at room temperature for 18 hours.
The mixture was diluted with dichloromethane (20mls) and 1M citric acid solution
(10ml), then the phases separated. The organic phase was purified directly by
column chromatography on silica gel (using a Parallel Flashmaster system) using an
elution gradient of methanol:dichloromethane (0:100 to 2:98) to provide the title

compound as a yellow solid.
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15

was heated in a Reactivial(r) at 120 for hours. The
cooled m xture was partitioned between dichl or onet hane

W@ 20k0)96ad wat er (20nL) and the | ayers separ ap@€OIB206w003747
organi ¢ phase was washed w bhgwater (2x10Onl), dried
over magnesi um sul phate and evapor ated under reduced

1 r _1Sodj X] t

H l\ﬂ\/l@‘??)ﬁ@% 3 9'1 HPB;{‘#‘%B h@ﬁl\/ﬁfﬁag H"l{éo(‘t 3P 208 Gy 320 (s

3H tfﬂﬂ‘li(513H¥Q§ 6'6 (@RIS), U, 2H)! gom & 2152031 (te2HYr7.20 (d, 1H)
hours The reaction was evaporat ed under reduced

812b6$e§!5‘l)x&25r(d tH® nixture partitioned between

i_chl or (20mM.) and citric acid solution (2m )
MS t@:gsw}gfm) The | ayers were separated and the
organi c solution dried ?ﬁﬁm@l ofRsi um sul phate and -

evapor at ed under reduce The product was

5- rr@o@&mwm@bthw)@mm@ﬂm@waﬁv@yﬁém yBaghinol-N-(methylsulfonyl)-1-[2-
1- (3 d| met hyI am nopr O)’/l )3 et hyI car bod|| m de

(41 ng, O. 43mm|) and 4- di met hyl am nopyrl d| ne (48rrg
0.43mmol ) added and the reaction stirred at room
tenperature forgpours. The mixture was diluted with
di chl oromet hane (30mL), washed wy (tric acid
solution (5nmL) them~gyied over gnesl um sul phat e and

evapor at ed under redugced press &r ude product
was purified by col umﬁ\cvro graphy oirthilica gel

usi ng di chl or onet hane: netthanol L (100: 0 to 97:3) as
eluant to afford the titje rrb‘oNnd . H NW\R
(DVSO-d +TFAd, 400MHz) My 0.|B2 1 20 (t, 6H),
1.40 (m 2H), 2.41 (S, 3 . H3 41 (s,

3H), 3.60 (m 4H), 3.85 (t, 2 4.90 (m 2H) 7.14
(d, 1 H, 8.05 (s, 1Hp I%Iél (d 1H}H, MS APCI + ml z 505
[ MVH Exanple 184

Osgs,

H,C

The title compound was obtained from the chloride from preparation 261 and N-
methylisopropylamine, following the procedure descibed in example 178.

'H NMR (DMSO-D, + 1 drop TFAd, 400MHz) &: 1.20 (d, 6H), 2.49 (s, 3H), 3.03 (s,
3H), 3.41 (s, 3H), 4.08 (q, 2H), 4.15 (t, 2H), 4.78 (m, 1H), 5.03 (t, 2H), 7.20 (d, 1H),
8.10 (s, 1H), 8.26 (d, 1H).

MS ES- m/z 543 [M-H]

Examples 180 to 182
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5-[ I sopropyl (et hyl ) am nol - 7-[ (4- et hyl pyri di n-2-yl)am

ino]- /-(Lnmethylsul fonyl)-1-(2- propoxyethyl)-1
WOoR@FH0#06 o 4, 3-c/ | pyri m di ne- 3- car boxam de TheCT/IR2064/003747

conmpound was obtained in 51%yyield as a yellow solid,

fromthe chloride of preparation 67, followi ng a

simlar procedure to that described jn exanple

183.-252- NMR (DI\/ISOD +1 drop TFAQ“ ) d: 0.62 (t,
3H), . (d, 6H @ 2H), 2.42 (s H 3.00 (s
3H). 3.30 (t, DAY 3.39 (s,

. 8,04 F&F , 824
+ Exanpl e 185
dr Nyethyl)-?-[(4-nethy|

| m

% am de Boron

(m H, 4.95 (t, .
(d, 1 H. M APCl +- mz 5
5-[ Et hyl (net hyl ) am nol -
pyridin-2-yl)aninol - L- N
-1H pyrazol o[ 4, 3-c/l py m
tribromde ( in dichlorongthane, 1.95p, 1.95mmol) was
added dropwi se to a sol 'Q of the Ronpound from
exanple 9 (100ny, 0.22 Hn di chl or onet hane (5m )
cooled to -25 , so as t ﬁ'@ﬂ ain the tenperature

bel ow - 20 C. Thereact‘_gﬁ stirred at -25C for 3
hours t hen quenched by e dropw se addition of

W R
app%ﬁﬁ%% 854t front E%(bf?)%ﬁd E#ﬁ%? (BeIAEAB)Y "*ﬁh%xa@m% Fikhe

| or omet han e organi c p ase was

solutibh Btiat et roshhi techpeygturergnidshours sThe hedctionnilas evaporated
evapor ated under reduced pressure to provide the title

undeprgsiigad paessurg @nddihe soikiue padtitienedHpatwren dixhdromethape
50@@%%4%%a%gibsonglo%tl'ba?a wéﬁrgggppfa?f%ng_tgg oirga:\nlc
soludibh dfiedbvef mé@nesﬁjrﬁéufﬁ‘haté")and %vééof(éi’ed HR¥er reduced pressure.
The product was dissolved in dichloromethane (5mL) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (82mg, 0.43mmol),
methanesulphonamide (41mg, 0.43mmol) and 4-dimethylaminopyridine (48mg,
0.43mmol) added and the reaction stirred at room temperature for 72 hours. The
mixture was diluted with dichloromethane (10mL), 1M citric acid solution and the
mixture stirred for 30 minutes. The phases were separated and the organic solution
purified directly by column chromatography on silica gel using

dichloromethane:methanol (98:2) as eluant to afford the title compounds.

Ex No | -NR°R’ Data

180" > -CHs | HNMR (DMSO-d, +TFA-d, 400MHz) &: 1.20 (t, 3H),

k 2.45 (s, 3H), 3.18 (s, 3H), 3.40 (s, 3H), 3.60-3.75 (m,
CHy | 4H), 4.05 (t, 2H), 5.00 (t, 2H), 6.00 (m, 1H), 7.20 (d,

1H), 8.08 (s, 1H), 8.25 (d, 1H).

MS APCI+ m/z513 [MH]'
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M5 mlz 449 [ MH| - 253- Assay The conpounds of the

invention are inhibitors of cyclic guanylate
worRwspimwsphat e (cGWP) - speci fi c phosphodi est er aBRET/IB20G/ 3747

(PDE-5 inhibitors). Preferrggaconpounds suitable for

use in accordance with the present i nventi on are

T8 ohf b ony” G v FL DA BgEISHa, BJETT S YTalbel Fl 38 @ "
2"% oriate Tomb PSSt et o 2bls> 824 2+

det p sneﬁéﬁr(EMt 4Q7f6 (tnl‘ﬂe1H1 ), 5.0G(tueH),(8.04 (m, 1H)
congcentration qof corrpound required for 50% I nhi b| tion

of enzyne acti Vi £-J8.(MTH&) r8 (sedHp#=28fdyhds can be
i so]ated from 3 r i ncl udi ng human
cor pus caver nOSLM]g “Ng{;‘)e/l 5%@'@&‘& pl at el etg human

B o oSeh |t MV MBS FEAdREs RFetEe
Toommado, V0 S 2k e o) ) oD
159(6), 21c%-2172H), 51@198 2H), 208 i(mull &), 7.22NE; $i38.08 ¢s,
hurpn cor pus. cavihEEWBuc.  human pl atel ets or o

rabpit platel et usCABRLSH/IEHA WP' +PDE2 was obt ai ned

from human corgus caver nosum i uni cal nodul i n

A = thapreiivict waereyiansedomn Hrcﬁmrbmilarféalééb@byyeﬂéﬁﬁdld e,

CAMP-speci fic PDE4 from human skel etal nuscle; and
phot or ecept or PDE6 from bovi ne retina.

Phosphodi est erases 7- be ated fromfull
| engt h human reconbi nant%ﬂ@s&i{ransf ected into SF9

Ap p l e rmnsroNM(yeBhWPh HIDWaonMJ (32d'| p\',irlrhtdﬁi@3 da@deamlde

essentially as

HBC\/\O

/
O=a.__
/S\O

H,C

A mixture of the chloride from preparation 67 (135mg, 0.33mmol), cesium fluoride
(50mg, 0.33mmol) and diethylamine (103pL, 1mmol) in dimethylsulphoxide (1mL)
was heated in a Reactivial® at 120°C for 18 hours. The cooled mixture was
partitioned between dichloromethane (20mL) and water (20mL) and the layers
separated. The organic phase was washed with water (2x10mL.), dried over
magnesium sulphate and evaporated under reduced pressure. Sodium hydroxide

solution (1M, 0.5mL, 0.5mmol) and dioxan (1mL) were added to the residue and the
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described by Ballard SA et al.; J. Uology 159(6),

2164-2171 , 998, or using a scintillation proximty
wa@s®wap4doos the direct detection of [ H]-Iabel | BCI/IB2004/003747

AVP/ GWP using a nodificationsef the protocol described

by Amer sham pi c under product code TRKQ7090/7100. n

sol B anregatape B fbre [l Palise e daty s elgpagpted
undi@rn E(ﬁ%@d%é’éﬂrec%oetﬂémtdr@ ﬁ?@w&%@é’t%eﬁfdk‘(’@ %crhane

I'tor concentrations an substrate,
(20mBAVend r MacitriclacidtsiobutidBA2 mlr) | sdoielvhited (20mL).Hhd Ripeledent
a concentration of 1/3 K or less) such that 1C K. The
sepaiaigd apgd 4hg ougANiGEoWHSN HEigE Quer NPAIBHIHM WUtithase @agl evaporated

unogtiacfioapiimrae: Faaerodied vt SSRVES in M Rrdneliai@mL) and
1-(3i-dﬂﬁ\‘#ﬂy@q}iﬁcﬁfr&néﬁ%@%%céﬁbo@@wﬁﬁy@ﬂo\éﬁ!oﬁ%@%{%?ﬁg;g{oé@é fimol)

turnover an nated wth 50 ttrium si
metbaresulfloardrmidei (dgnidnl4Fmmot) arespeimethylaminabelidiad (48mg,
cyclic nucl eotide for PDEs and . Plates were

9
0.43ramebadsiedaang thedieantion stivesah roqrn temparature fond 8tauds. The

, [ . t in {n the dark d. t hen
i BB 8 GBSyl o PLL P AstB P R oge
solufidh (5al) a9s BNéd ¥venbgnisilim §19}53M§fet% EPapbrafdd Yhder reduced

of an uninhibited contiol (100%, plotted agal nst
pregsuheé.bl Heocruderpreductava pudifet by lebhintrochiothatabregshy on silica gel
obt ai ned using the "'Fit rosoft Exce

. . g Curve' _Mc | )
using,dieghierspethane reethaBakd 906t ta BE3) as @hansito pieed the title

[ Wi gai nst PDE-5 of |ess than OOOnM | C val ues
com@%ﬁxh%ﬁe%%@gém ative conpounds are listed in the table

'H WRQWM@S%}WWA@AKU@MH%}X@ME (th 8HY Vo kt, BHYY 9.480(n3 2 H), 2.41
2 0.201 21°.30 3 5.01 22 7.12
(s, 3H), 3.38 (t, 2H), 3.41 (s, 3H), 3.60 (m, 4H), 3.85 (t, 2H), 4.90 (m, 2H), 7.14 (d,
1H), 8.05 (s, 1H), 8.24 (d, 1H).
MS APCI+ m/z 505 [MH]'
Example 184

5-[Isopropyl(methyl)amino]-7-[(4-methylpyridin-2-yl)amino]-N-(methylsulfony!)-1-(2-

propoxyethyl)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxamide

N/

H,c—" Q |

The title compound was obtained in 51% vyield as a yellow solid, from the chloride of

preparation 67, following a similar procedure to that described in example 183.
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4 2.62 23 8.97 5 0.943 24 53.9 6 2.89 25 7.19 7 0.082
26 1.64 8 3.82 27 36.8 9 0.075 28 11.6 10 1.86 29 106

Wd 2003008180 35.8 12 14.7 31 43.4 13 1.46 32 108CUIB2B04B3747
33 100 15 1.84 34 100 16 0.59. 35 100 17 2.93 36 0. 708
18 11.3 37 23.9 19 2.43 38 16. 7-255- Exanple IC (nM

HNBTPHESG-Oer! b arad 40y &, 8 ez g T bt 138

2H), 9242 (£9319), 3340 (s, 3H), 3.30 (t, 2H), 3.39 (s, 3H), 3.84 (t, 2H), 4.75 (m, 1H)
4.95 (t, 2H), 7.18 (d, 1H), 8.04 (s, 1H), 8.24 (d, 1H).
MS APCI+- m/z 505 [MH]+
Example 185
 5-[Ethyl(methyl)amino]-1-(2-hydroxyethyl)-7-[(4-methylpyridin-2-yl)amino]-N-
(methylsulfonyl)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxamide

N/

Boron tribromide (1M in dichloromethane, 1.95mL, 1.95mmol) was added dropwise
to a solution of the compound from example 119 (100mg, 0.22mmol) in
dichloromethane (5mL) cooled to -25°C, so as to ma%ntain the temperature below -
20°C. The reaction was stirred at -25°C for 3 hours, then quenched by the dropwise
addition of saturated sodium bicarbonate solution until pH 7 was achieved. The
mixture was allowed to warm to room temperature, then partitioned between water
(10mL) and dichloromethane (20mL). The organic phase was washed with water,
dried over magnesium sulphate and evaporated under reduced pressure to provide
the title compound as a yellow solid, 31mg.

'H NMR (CD,OD + drop TFAd, 400MHz) &: 1.31 (t, 3H), 2.54 (s, 3H), 3.30 (s, 3H),
3.41 (s, 3H), 3.76 (q, 2H), 4.08 (t, 2H), 4.98 (t, 2H), 7.19 (d, 1H), 8.04 (s, 1H), 8.15
(d, 1H). |

MS m/z 449 [MH]"
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25

30

45 47.1 80 2.88 46 17.9 8 1 16.7 47 8.00 82 55.1 48

100 83 27.8 49 4.92 84 2.37 50 1.66 85 0.0550 5 1 2.57
W@2008/09830 52 3.40 87 0.0870 53 0.797 88 21. 3 BAT/EB20@4/003747

90 2.83 55 2.60 9 1 5.06 56§g%ll 92 41.0 57 100 93

23.2 58 100 94 0.303 59 43. 5 9.11 60 8.02 96 3.65 6
1 13.1 97 9.74 62 1.85 99 2.45 63 4.58 100 3.48 64 100
101 8.45 65 25.0 102 38.2 66 13.5 103 21.4 67 100 104

Assdy 69

The compounds of the invention are inhibitors of cyclic guanylate monophosphate
(cGMP)-specific phosphodiesterase type 5 (PDE-5 inhibitors). Preferred compounds
suitable for use in accordance with the present invention are potent and selective
PDES inhibitors. In vitro PDE inhibitory activities against cyclic guanosine 3',5'-
monophosphate (cGMP) and cyclic adenosine 3’,5’-monophosphate (cCAMP)
phosphodiesterases can be determined by measurement of their IC,, values (the

concentration of compound required for 50% inhibition of enzyme activity).

The required PDE enzymes can be isolated from a variety of sources, including
human corpus cavernosum, human and rabbit platelets, human cardiac ventricle,
human skeletal muscle and bovine retina, essentially by a modification of the
method of Thompson, WJ et al.; Biochemistry 18(23), 5228-5237, 1979, as
described by Ballard SA et al.; J. Urology 159(6), 2164-2171, 1998. In particular,
cGMP-specific PDE5 and cGMP-inhibited cAMP PDE3 can be obtained from human
corpus cavernosum tissue, human platelets or rabbit platelets; cGMP-stimulated
PDEZ2 was obtained from human corpus cavernosum; calcium/calmodulin (Ca/CAM)-
dependent PDE1 from human cardiac ventricle; cAMP-specific PDE4 from human
skeletal muscle; and photoreceptor PDEG from bovine retina. Phosphodiesterases 7-
11 can be generated from full length human recombinant clones transfected into
SF9 cells.

Assays can be performed either using a modification of the “batch” method of
Thompson WJ and Appleman MM; Biochemistry 10(2),311-316, 1971, essentially as
described by Ballard SA et al.; J. Urology 159(6), 2164-2171, 1998, or using a
scintillation proximity assay for the direct detection of [*H]-labelled AMP/GMP using a
madification of the protocol described by Amersham plc under product code
TRKQ7090/7100. In summary, for the scintillation proximity assay the effect of PDE
inhibitors was investigated by assaying a fixed amount of enzyme in the presence of

varying inhibitor concentrations and low substrate, (cGMP or cAMP in a 3:1 ratio
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68 100 105 0.741 69 100 106 2.60 70 0.451 107 0.307 7
1 2.46 108 18.3 72 59.2 109 9.70 73 52.3 110

WO 286049%56- Exanple IC (nM Exanple IC (nM 11HCOIHR0®/003747
156 0.162 112 14.7 157 0. 7725413 0.270 158 0.608 114
4.83 159 0.0560 115 0.545 160 0.0250 116 0.0320 161

BT OB A I Lol BN, =k

The@inaPk8s dlurhé @4 nthdérep fof TOOuI Mithlassaly. ek {8022 Tris-HCI pH
126 3.05 179 0.914 127 6.34 180 2. 88
7.4, 5mM MgCl,, 1mg/ml bovine serum albumin]. Reactions were initiated with
enzyme, incubated for 30-60min at 30°C to give <30% substrate turnover and
terminated with 50ul yttrium silicate SPA beads (containing 3mM of the respective
unlabelled cyclic nucleotide for PDEs 9 and 11). Plates were re-sealed and shaken
for 20min, after which the beads were allowed to settle for 30min in the dark and
then counted on a TopCount plate reader (Packard, Meriden, CT) Radioactivity
units were converted to % activity of an uninhibited control (100%), plotted against
inhibitor concentration and inhibitor IC,, values obtained using the ‘Fit Curve’

Microsoft Excel extension.

All compounds of the invention have an activity against PDE-5 of less than

10,000nM. IC,, values for representative compounds are listed in the table below.

Example IC,, (nM) Example IC,, (nM)
1 0.075 20 35.7
2 0.201 21 5.30
3 5.01 22 712
4 2.62 23 8.97
5 0.943 24 53.9
6 2.89 25 719
7 0.082 26 1.64
8 3.82 27 36.8
9 0.075 28 11.6
10 1.86 29 106
11 1.09 30 35.8
12 14.7 31 ‘ 43.4
13 1.46 32 100
14 8.75 33 100
15 1.84 34 100
16 0.510 35 100
17 2.93 36 0.708
18 11.3 37 23.9
19 2.43 38 16.7




128 3.94 181 1.29 129 7.78 182 1.4 130 19.5 183 0. 383
134 5.02 184 0.5 135 7.70 185 11.5 136 0.414 137

WO 208806188 0. 0650 139 0. 0710 140 0.0990 147 OrPQHIB20A03747
0.198 149 14.4 150 1.55 1512865-513 152 4.68 153 0. 398
154 1.16 155 0.341-257- Cainms . A conmpound of formula

Exdrhple R I, (nm) Example | IC_ (nM)
39 57.2 |74 100
40 0.167 75 0.371
41 3.20 76 0.465
42 86.6 77 0.162
43 17.4 78 0.240
44 94.7 79 0.332
45 47.1 80 2.88
46 17.9 81 "1 16.7
47 8.00 82 55.1
48 100 83 27.8
49 4.92 84 2.37
50 1.66 85 0.0550
51 2.57 86 0.0630
52 3.40 87 0.0870
53 0.797 88 21.3
54 2.03 90 2.83
55 2.60 91 5.06
56 9.11 92 41.0
57 100 93 23.2
58 100 94 0.303
59 43.6 95 9.11
60 8.02 96 3.65
61 13.1 97 9.74
62 1.85 99 2.45
63 4.58 100 3.48
64 100 101 8.45
65 25.0 102 38.2
66 13.5 103 21.4
67 100 104 9.69
68 100 105 0.741
69 100 106 2.60
70 0.451 107 0.307
71 2.46 108 18.3
72 59.2 109 9.70
73 52.3 110 0.564




(I') wherein RL is a cyclic group selected fromR ,
eachof which is optionally substituted with
R2 is hydrogen or C - Crel/kB2004/003747

R and R,
wWor@sosdom®or e R7 groups;
R3 and R4 are each independgptly C -C al kyl,

Cc-C

R,

al kenyl C -C alkynyl or C -C cycloalkyl, each of
whi-ch—irs_opttomal [y substitut egomtir ome 0, R8

Exampiéps 1&0}?@'\"3 thich is opti onaEXMRIBst | Rﬁ@é’&% h

1110ne or |g5E2 RO chroups or hydroggs; or - |BREX forns R
—whiChy optidnal |y substitufegowtiro more R10

1120TOUDS £713 selected from-Y R15 anLJS:ﬁHR 1 R6,

113\/\/n| ch rfmﬂma attlached at N1 or HIBB is Ci060%yl,C-C
hatoatkyj £ =Cal kenylor C -C yi,  eagt f—Whi ch

114i g opt i &n%'riy ibstituted by C 1 al koxy szﬁo

115hal oal kaxy4®r a|cyclic group seheoted fr D250 R | R
amd R, 613 R, C-C cycl =

116p ) ocy .G éﬁ Kyl . leach of which %}im iona Pyh“

117subst i { @.e25ky ¢ - C al koxy or 162 hal oa Body, or |R6
shyd -Ab‘- R7 is hal o, C,zK alkyl -C

11821 oal it 39.?}] Clal kenyl, C-C |1§J nyl C _0%91

119cycl oal klws C - C hal ocycl oal kyl 16phenyl ,
OC(ORIZ, MR R13 NR C(OR NR CTO R12,

120(:03]? q ’\lRRL‘? or CN R8 is h ]f 1 pheny w-%

122al koxypmeﬁ‘gl , OR12, OC(OR12, NOT75 NR RL DS\?R C(OR

 NR I TC(OR12, CO R12 RR13, bl\ﬁ -C

123rvrl oall Ky Rl R, the last t 178; ich-are

124opt| onéll(].'y?(isubst ituted with onel1d@¥ rmr e RO. O oups] RO
IS C- I, - C hal oal kyl s halo, C

125 ¢ cycl 1%;/4-,_@.‘-C hal ocycl gal tl? phany “OR12

126OC(O) 1 3.0800 |, 179 0.914

127 | 6.34 180 | 2.88

128 3.94 181 1.29

129 7.78 182 1.4

130 19.5 183 0.383

134 5.02 184 0.5

135 7.70 185 11.5

136 0.414

137 0.0680

138 0.0650

139 0.0710

140 0.0990

147 0.141

148 0.198

149 14.4

150 1.55

151 0.513

152 4.68

153 0.398

154 1.16

155 0.341




NR R13, NR C(O R13, NR CO R14, C(01l)2RCO R13, CONRR13,
CN, oCxo-C, alkyl or C -C hal oal kyl, the last two of
wokiosi4®mie optionally substituted by R11; ' RIRCT/EB2004/003747

phenyl, NR R13 or NR CO Rl4p5R12 andR13 are each

i ndependently hydrogen, C C al kylor C -C hal oal kyl ;
Clai 4 is Calkylor C-C haloalkyl; R15 is hydrogen or C

-C al kyl optionally substituted with one or nore

groups selected fromhalo, OH C -C al kyl oxy, NH NH(C

Cal kyl) and N(C -C alkyl) ; R16 is a carboxylic acid
1. i sAgosnpowsl efcfoedufar@m t et razol - 5-yl ,

5-trifluoromethyl-1,2,4- triazol-3-yl,

5-(nmet hyl sul fonyl)-1,2,4-triazol-3-yl,

2, 5-di hydr o- 5- oxo-1, 2, 4- oxadi gzol - 3- yl, -SO NHR17

and- CONHR 18; R17 is sel fromC -C al kyl, phenyl,

-CO(C -C alkyl) and -CO phenyl; R18 is selected from

- SO (C -C alkyl) ap#ly- S ~phenyl;-259- R and R are
each i ndependently a@

cy®N oal kyl or C-C

cycl oal kenyl group, of%hRﬁay be either
monocyclic or, when there>gre ag” appropriate nunber of
ring atoms, polycyclig and which, my he fused to
either (a) a monocyclic aromati® ring’/selected froma
benzene ring and a 5- or 6-nenbered heteroaromatic
whergiRg contai ning up to three heteroatoms sel ected from
1. Ni e h (AN b) D, 10- :
R 157‘% tﬁ%@r&e&gHBhe er%@ﬁgg{?gl ﬁﬁerl nag{dcgrfteaa?: rh]i onfgwfﬁgh;?sgo%?neaély
subdiRltetafttPoRe oenetE Rl drbaps;ni t rogen, oxygen and
sul phur; R and R are each independently a phenyl or
napht hyl group, each of which may be fused to (a) a C

R is_hyd%gler?%lr 1jczo€{|ky(|:; - C cycl oal kenyl ring,

R’ and R* are each independently C.-C, alkyl, C,-C, alkenyl, C,-C, alkynyl or C-C,,
cycloalkyl, each of which is optionally substituted with one or more R® groups, or R%,

which is optionally substituted with one or more R® groups, or hydrogen;

or -NR’R’ forms R", which is optionally substituted with one or more R groups;

R’® is selected from -Y-CO,R"™ and —Y-R™;

R°®, which may be attached at N' or N’, is C,-C, alkyl, C,-C, haloalkyl, C,-C, alkenyl or
C,-C, alkynyl, each of which is optionally substituted by C,-C, alkoxy, C,-C,
haloalkoxy or a cyclic group selected from R’, R, R" and R", or R®is R", C,-C,
cycloalkyl or C,-C, halocycloalkyl, each of which is optionally substituted by C,-C,
alkoxy or C,-C, haloalkoxy, or R® is hydrogen;



(b) a 5-, 6- or 7-nenbered heteroalicyclic ring
containing up to three heteroatons selected from

waodosogeng oxygen and sul phur, or (c) a 5- or PCT/IB2004/003747
6- member ed heteroaromatic rbyfg containing up to three
het eroat ons selected fromnitrogen, oxygen and

7. Sul r, ) dgn
R B e gk et o Rl S5 ARIERC ST o, Gy crgioatio
C,-C, | Rflo&fI8mkyIPBh¥I CORE, S @)RICNT) Nrpa%ﬂ"’,wwﬂ@g@wat ed
ring system containing between 3 and 10 ring atoms, of
NRA@0 &, aE (0I5 tCORYE, iGONRTR too@Nom sel ected from
ni trogen, oxygen and sul phur, which ring may be fused
to a C-C cycloalkyl or C-C cycl oal kenyl group or a

8 : C ' r [ ' ec e b €\ 13
R g0 g G B R S QU R MOk RO R AR REOR'™
NR'0D RY, CIO9R“heEREALORR BRI eche ¢ T aiyciidiy®Rnor RX B8 Tast two
and sul phur; R dnd’ R are each independently a 5- or

of whichmmeeptidnakyt sulstitetedtvith onegr core&R°rgraupsip to t hree
het er oat ons i ndependently sel ected from nitrogen,
oxygen and sul phur, which ring may further be fused to

. (A) ~a ¢~ 5- - ed heteroaromatic ring
R '%@ﬁ?a?%&ﬁglgcpfsqaol%lhgemg@r’oatorrs sel ected from

ni trogen, oxygen and sul phur; (b) C -C cycloal kyl or C
-C cycl oal kenyl ring;-260- (c) a 5-, 6- or e rrerrber12ed
R" ib &bk, €31C ¢ pytloalkyi, fg-G phalacycloglkyb phenylhOde®, OC(O)R™, NO,,

NRET BRI OR T B IR DM ne R, GRS I g frC.alky
or C1;G RRRRAGH ¥ A TR Bt ol IR TR ot
ring system containing between 3 and ring atons, of

whi ch at | east one i s a, het er oat om sel ected from
R" is phenyl, NR’R" or NR”?CO,R"™;

R™ and R® are each independently hydrogen, C, C,alkyl or C,-C, haloalkyl;
R*is C, C,alkyl or C,-C, haloalkyl;

R™ is hydrogen or C,-C, alkyl optionally substituted with one or more groups selected
from halo, OH, C.-C, alkyloxy, NH,, NH(C1-CGaIkyI) and N(C,-C, alkyl),;

R" is a carboxylic acid isostere selected from tetrazol-5-yl, 5-trifluoromethyl-1,2,4-
triazol-3-yl, 5-(methylsulfonyl)-1,2,4-triazol-3-yl, 2,5-dihydro-5-oxo-1,2,4-oxadiazol-3-
yl, -SO,NHR" and —CONHR"; |

R" is selected from C,-C, alkyl, phenyl, -CO-(C,-C, alkyl) and —CO-phenyl;

R" is selected from —SO,-(C.-C, alkyl) and —~SO,-phenyl;



ni trogen, oxygen and sul phur; Ris a 5- or 6-nenbered

heteroaromatic ring containing up to three heteroatons
w0 pbsperaent |y sel ected from ni trogen, oxygen BEIB2004/003747

sul phur; and Y is a coval enpshond, - CHOCH -, C-C

al kylenyl or C-C cycl oal kyl enyl; a tautomner thereof

A cepkra oLV

R o8l 2 BRI R DS ePea kil o O oL grou

eacttbRivAich M&E beidithBE menddyclio\bi, WWhdrstherd arnah |a‘ppropr|ate number
substituted with one or nore R7 groups; and Ris a C

of rlng:atwmﬂ @@Ily(ybll@andmhmhnmﬂy benfusied teieithef ronocycl i ¢
when t here (are an

ot e, Bt el e e selEtad UF § BoBrarfily apda 5 or
6—m£m§8féﬁgﬁét8r@éé8%&%9inrg dﬂﬂg?l r@‘:ﬁﬁ tb fHr88 MR tIBARRRS sEIcBRd from

romatic rlng cont al ni ng

mtrog@nt@)(ydyn%dwgmphgﬁtdpns sel ect ed from nitrogen, oxygen
nd sul phur, or (b) a 5-, 6- or 7-nenbered

he(be)r oadl |5e,y&~| orc/ - memb@r@dtfmtarqa@cmilcztrtﬁlgt gprdaining up to three

het er oat |l ected fromnitro gen and

hetemtamrse?%cﬁe i g[ﬂﬂ?na%}ﬁg?ﬂ HBSPH'Pgﬁ%i m 2 wherein R
is a nonocyclic C C cycl oal kyl group.-261- 4. A
conmpound according to claim3 wherein Ris a

R® aRBRS e ldaehGndép@nidrigl K phergy ovpaphthyPgmameash of which may be
according to claim4 wherein Ris cyclopentyl or

fusedyol ohexyl 6. A conpound according to claim1 wherein
m)(aé R72 &3& Io,zﬁk Zp gfrg‘gﬁ%l %%E{ijﬁﬁé’egowclt gi :)nng o
whgjei ng B ig WWémbered heteroalicyclic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur, or
(c)  a 5- or 6-membered heteroaromatic ring containing up to three

heteroatoms selected from nitrogen, oxygen and sulphur;

R®, R" and R" are each independently a monocyclic or, when there are an
appropriate number of ring atoms, polycyclic saturated or partly unsaturated ring
system containing between 3 and 10 ring atoms, of which at least one is a
heteroatom selected from nitrogen, oxygen and sulphur, which ring may be fused to
a C,-C, cycloalkyl or C,-C, cycloalkenyl group or a monocyclic aromatic ring selected
from a benzene ring and a 5- or 6-membered heteroaromatic ring containing up to

three heteroatoms selected from nitrogen, oxygen and sulphur;

R and R" are each independently a 5- or 6-membered heteroaromatic ring
containing up to three heteroatoms independently selected from nitrogen, oxygen
and sulphur, which ring may further be fused to

(a) asecond 5- or 6-membered heteroaromatic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur;

(b)  C,-C, cycloalkyl or C.-C, cycloalkenyl ring;



8. A conpound according to claim1l wherein RLis R,
which is optionally substituted with one or nore RY
W@e@ap$61®. A conpound accordi ng to clai m8 wWheCEIBRR/003747
I's a nonocyclic saturated ggggpartly unsaturated ring
system cont ai ni ng between 3 and 8 ring atons, of which

at, | east -0 [ : f 3t r

oi§hen i Sl prtenteEed Ferhair it g cof B e inree
hete® 206195 @elodied Fom ABBEEN CoXyerPdnd legﬁumorpart ly

unsaturated ring system containing between 5 and 7

ri(dy atabenzesfe hd;ch at | east one is a heteroatom

sel ected fromnitrogen, oxygen and sul phur. A conpound

according to claimwherein Ris a nonocyclic saturated

e JF ysie WY ' of

R R T R B BT PR e Qe L SR B, Wi T 3 n
approplistedRMmbEXfIRIY Adehss YoBlRyElic dRurated PiMpEyatbrAcontining

to claim1l wherein RLis R, which is optionally
betwseh<s andid @dingi athmsn of whiahpatde®st aprevigshetesoatpntesipoigddrom

._according to cla]'l]m'lz wherein Ris a 5- or 6-nenbered
n'troa%m,&waﬁgr?&di%ﬂ?iwg containing up to three heteroatomns
i ndependently sel ected from nitrogen, oxygen and
sul phur.-262- 14. A conpound according to claim

R" isW18! 6 B-nfierhBerecbhéterdaebathtibeingr cutainiig Wp to thgee heteroatoms
contai ning a heteroatom sel ected fromnitrogen, oxygen

indepentlenilyselected froopnitiogant 9xygen and @blphuf;t ni trogen
atonms in the ring, or a 6-nmenbered heteroaromatic ring
including , 2 or 3 nitrogen atons. 15. A conpound

Vs BEEREATEORS S48 0 S NI b 0y pesa
i sot hi azolyl, thiazolyl, oxadiazolyl, pyridyl,

pyri dazi nyl, rimdyl or razi nyl . )
a tautomer theregf or a? %harmageutlcall)? %ccepta%le salt, or solvate of said

compound or tautomer.

2. A compound according to claim 1 wherein R" is R", which is optionally
substituted with one or more R’ groups; and
R"is a C,-C,, cycloalkyl group, which may be either monocyclic or, when there are
an appropriate number of ring atoms, polycyclic, which may be fused to either

(@)  amonocyclic aromatic ring selected from a benzene ring and a 5- or
6-membered heteroaromatic ring containing up to three heteroatoms selected from
nitrogen, oxygen and sulphur, or

(b) a5~ 6- or 7-membered heteroalicyclic ring containing up to three

heteroatoms selected from nitrogen, oxygen and sulphur.

3. A compound according to claim 2 wherein R" is a monocyclic C,-C, cycloalky!

group.



16. A conpound according to claimwherein Ris
pyrazolyl, imdazolyl, isoxazolyl, oxazolyl,

wox@dioawod vyl , pyridyl, pyridazinyl, pyrimdyl BCT/IB2004/003747
pyrazi nyl . 17. A conpound asgQrding to any one of
clalrrsltovvhereln R7 is halo, C-C al kyl, -

t o eains Srdhe R FupgfeeR @ %”ﬁ“ﬁgc%‘f oy

grougl. koxy, hydroxy or CONH(C -C al kyl). 19. A conpound
, ccording to claim 18 wherein R7 is fluoro, nethyl,
et hyl, hydroxy, nethoxy, propoxy or CONHWe. 20 A
corrpound according to any one of clainms 1 to
5. wheresMmparnd acapyding de Fladm frsheygin Ris cye QB%%HGCYC'OheXyl
according to claim20 wherein R2 is hydrogen. 22. A
conpound according to any one of clains 1 to 21
6. WRI@hihdthd écé@ﬁ‘@‘h@@@%lan@ t whekdinIR" isRP CRhich is optlonally
optionally substltute with one or nore R groups, or
substitutedatitti sn@pt monalR’ wreupstituted with one or nore R9
groups; and wherein Ris a nonocyclic or, when there
are an appropri ate nunber of ring atons, polycyclic
sa B en 3 and 7
7. SRR B R PRS0 ST 5
sel ected fromnitrogen, oxygen and sul phur. 23. A
compound according to claim 22 V\,herel n R3 is hydrogen,
8. C ACoatpound aﬂuoa:tﬂmgéo ofgtimohahieyeis i ss R Lwbithvis optionally
or nore R8 groups, R, which is optionally
subsdityedwith eoe @f r%r% PBPUBHre RO groups; and wherein R
is a nonocyclic saturated ring system containing
between 3 and 7 ring atons, of which at |east one is a
9. hehejoPRQUNSEIRrdIAY 16 RTINS wheasin RGx waeBnesytlis Wanlrated or
24. A conpound according to claim23 wherein R3is R,
partighinsaturateshtingaystem containing between 3 and 8 ring atoms, of which at

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

10. A compound according to claim 9 wherein R® is a monocyclic saturated or
partly unsaturated ring system containing between 5 and 7 ring atoms, of which at

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

11. A compound according to claim 10 wherein R® is'a monocyclic saturated ring
system containing between 5 and 7 ring atoms, of which at least one is a

heteroatom selected from nitrogen, oxygen and sulphur.

12. A compound according to claim 1 wherein R" is R°, which is optionally

substituted with one or more R’ groups.

13. A compound according to claim 12 wherein R’ is a 5- or 6-membered
heteroaromatic ring containing up to three heteroatoms independently selected from

nitrogen, oxygen and sulphur.



substituted wth one or nore RO groups and wherein R
is a nonocyclic saturated ring system containing
wheisoerns1d@ and 7 ring atonms containi ng one ni t POLER004/003747
atom 25. A conpound accordpgmy to claim24 wherein R
Is azetidinyl, pyrrolidinyl or piperidinyl. 26. A
conpound according to claim23 wherein R3is C-C
al kyl, which is optionally substituted with one or
14, "OARSDdIrRUASCoRMiIA gD eraiinm Fihiefeil ®°ds afeidthbered- C
al koxyphenyl, OR12, NR R13, NR C R14, C R12, CONRR13,
hetePaypntiching eattaining @hemoat@nasele@tﬁd ol mlyogen oxygen and
subst it ut ed WI th one for m)r

7.. A d
sulpicaid PRECIAIV I WL URAEF Bitiodes 21O, A B% JindngE AgKyembered

hete@ﬁ'ﬁ@ﬁg}g@ylbcl’uﬁﬁge I"as 8t V\DP@%W ch arNg/b OC:J)t iBgngﬂ I;

substituted with one or more RO groups. 28. A compound
according to claim27 wherein RB is R, which is
15. opAiconapdundsadmsrdingtte ¢laint H wherein Rmséuragylgﬁimapﬂ Rwdolyl,

PYagOR. A RIS b R SHREOM 1 Bl i O PEARIaFolV, Pyricy.

i tom sel ect ed from ni trogen,
pyrlcl oxXy In&ﬂﬁwdg @p‘ﬂﬁg?h @4 29. A conpound according to
claim28 wherein Ris a nonocyclic saturated ring
system cont ai ni ng. between 3 and 7 rinhg atons
16. cohtcanmpaundoaecandingdg etpiay thivheeeio iR ilﬁmra%ﬂl)dn@ldﬁwléln
. _atgm 30. compound, according,to claim
isoxf4Wgy perolth ATOISET e Yy PY i pRATRY O yrazRy
compound according to claim 27 wherein R8 is R, which
is optionally substituted with one or nore R9 groups
17. and oynesciny étdcﬁdmgﬂo any dheneindiained1 et 6nvasareimeR] is halo, C,-C,

ring containin 0t itrogen atons.
alkyl, C, C haloalkyl, O 4 or CONI%YQ #

18. A compound according to claim 17 wherein R is halo, C,-C, alkyl, C,-C,
alkoxy, hydroxy or CONH(C.-C, alkyl). ‘

19. A compound according to claim 18 wherein R’ is fluoro, methyl, ethyl,

hydroxy, methoxy, propoxy or CONHMe.

20. A compound according to any one of claims 1 to 19 wherein R* is hydrogen or

methyl.
21. A compound according to claim 20 wherein R* is hydrogen.

22. A compound according to any one of claims 1 to 21 wherein R® is hydrogen,
C,-C, alkyl, which is optionally substituted with one or more R® groups, or R%, which
is optionally substituted with one or more R°® groups; and wherein R® is a monocyclic

or, when there are an appropriate number of ring atoms, polycyclic saturated ring



32. A conpound according to claim31 wherein Ris
pyrazolyl. 33. A conpound according to any one of

W@ bk@sne622 to 32 wherein RO is nethyl or CO BupCBIB2004/003747
conpound according to cl ai R”2@&8 wherein R3 is hydrogen
or C-Calkyl, which is optionally substituted with

syst@R&oPtailPigeodtbc@hBI@sd 7angRiohts, @ elhich atlkast one is a
pyrrolidinyl or piperidinyl, each of which is,
heteoqatomree!egted dmn initcngsn, wkygemapd stipkdire RO gr oups,

wherein R8 is hydroxy, methoxy, nethoxyphenyl, NH ,

NHVe, NMe , NHCO Bu, NMeCO Bu CO H, CONHMWe,

PYR -kt di [ isdi , [ agolyl, i
25, PYAPIOPY o R A 2 TR BRI el whi
is optidAally stbstRulEY \WitlPURE ornfbret’Ergronp&on R, weitly Is eptignally

Bu. 35. A conpound according to any one of clains 1 to
subsgituted avith enaRer moreyRigrgeps; and whearedy R ica monegyshe kglurated

i i e b hene A i 2Pt RO BSE B
eyl 0o RS e SQUROHA g ng 0 ol l m 36

conmpound according to any one of clainms 1 to 21

wherein - NR R4 forms R, which is gptignally .
24. subsompaund stacndipgdo elaimpewRersigMoupR aWbl%%p@tlﬁnwy

i.s .a mopocyclic or, .when there are. age appropri ate
subs{THBEIRY OB R MBI CTBUPS B)EMY T Bkt Ay B AT ORG Eyagturpted
ring %8&%?4 BhMEinsd BERibeh 88HdH0riRd BbrAs PBRtaMIAG BhBIdiPodén atom.

ast one nitrogen atom and optionally one other atom

sel ected from oxygen and sul phur. 39. A conpound

according to claim38 wherein Ris a nonogyclic or,
25. whArsompaunchaecasdinggp ok 24 wheleisdy isezetidigylapyrrglidiny! or
Mpeﬁgh§Fy0|ic saturated ring system containing

26. A compound according to claim 23 wherein R’ is C,-C, alkyl, which is
optionally substituted with one or more R® groups and wherein R’ is halo, phenyl, C.-
C, alkoxyphenyl, OR™, NRR"™, NR”CO,R", CO,R"” CONR"R", R® or R", the last

two of which are optionally substituted with one or more R° groups.

27. A compound according to claim 26 wherein R® is hydroxy, methoxy,
methoxyphenyl, NH,, NHMe, NMe,, NHCO, Bu, NMeCO, Bu, CO,H, CONHMe, R°® or

R" the last two of which are optionally substituted with one or more R’ groups.

28. A compound acéording to claim 27 wherein R® is R®, which is optionally
substituted with one or more R® groups and wherein R°® is a monocyclic saturated
ring system containing between 3 and 7 ring atoms, of which at least one is a

heteroatom selected from nitrogen, oxygen and sulphur.



between 3 and ring atons containing one or two
nitrogen atons and optionally one other atom sel ected
wo c@siomeyggen and sul phur. 40. A conpound accorBCTIB26GH003747

claim39 wherein Ris seleciad from azetidinyl,

pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

3- ' ' 1 vB; RPRY a4t i ated rin
20. 5 7EEGAREHEN Aosprinl] KFinin 26 yuRERPRPR @#hdGoyclc saturated ring
systedn Bofliaiiad beywsed 3.ahdl] dng-aBeryb containing one nitrogen atom and

3, 8-di azabi cycl o[ 3. 2. 1] oct - 8-yl ,
optionally dne2xygey etan2. 2. 1] hept - 2-yl, , 4-

di azabi cycl o[ 4. 3. 0] non-4-yl and

, 4-di azabi cycl o[ 3. 2. 2] non-4-yl. 4 . A conpound

a . ; H [ @)i ¥ Npi i or
30. 2 E5pRAnt RO Buigh 28 Rerdlh R I P YR piBeAdngI
momﬁbkmwlr C -C hal oal kyl, the last twoof which are

optionally substituted by R11. 42. A conpound

according to claim4l wherein RL0 is halo, nethyl,

et hyl , isopropyl, hydrox 8 N Ve,
I e R B

it dMRitR o MRER? dwh Rds 08-QsrdB-Rikriivered
SUbsgr_'il)t/ on(latﬂoo egﬁ#a'?'rrs 1 ?(‘;bUZ ml}wereieﬁmgs ig - Y- CO R15. 4r§f
heterdatemptic ridg @ontaidinggipt o telcanitrogén atamsi n R15 i s

hydrogen or C -C alkyl and Y is a coval ent bond. - 266-
45. A conpound according to any one of clains 1 to 42

wherein RS i S -Y: H ' to claim
32. g% GRuPefRc REsodT ik PIRRTR, FEBfR2he
2, 5-di hydr o- 5- oxo- 1, 2, 4- oxadi azol -3-yl and Y is a
coval ent bond or a nethyl ene group. 47. A conpound
33. ackconipognti@canydiogéo ahy ohaiafslaims@21® Jhwherein RS is srethyl or
lgositi oned on N1. 48. A conpound according to any one
CO,B¥. clains 1 to 47 wherein R6 is C -C al kyl

34. A compound according to claim 23 wherein R’ is hydrogen or C-C, alkyl,
which is optionally substituted with one or more R® groups, or R® is azetidinyl,
pyrrolidinyl or piperidinyl, each of which is optionally substituted with one or more R’®
groups, wherein

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

R’ is methyl or CO,'Bu.

35. A compound according to any one of claims 1 to 34 wherein R* is hydrogen,
C,-C, alkyl, C,-C, haloalkyl, C,-C; alkenyl or C,-C, alkynyl.

36. A compound according to claim 35 wherein R* is hydrogen, C.-C, alkyl or C -
C, haloalkyl.



or C -C hal oal kyl, each of which is optionally
substituted by C -C al koxy, C -C hal oal koxy or a

we ywbkioeeys oup sel ected fromR , R and R, or RBCT/EB2R40103747
hydrogen; Ris a C -C nonocyé‘é ic cycl oaI kyl group; R
and R are each |ndependently a nonocyclic, saturated

57, oSl R HARLTE g ST SR R T i

het eroatom sel ected from nitrogen, oxygen and sul phur;
and Ris a 5- or 6-nmenbered heteroaromatic ring

38. COAtg@Mpoudirdondihy te anhetner ofatlaims 1 ta@peviveain ANR'R’ forms R,
sel ected fromnitrogen, oxygen ang, sul phur. 49. A

whlc@dap@m@albfcwsatuigd itheong AT HOreser FioNPRENMWiersin R is a

mon@gdie FLvian Sho7E 218 i) ronipriae purtBEdf e JRpS v ecic
satu%{g{j '(g@g%y%’fé‘?n %@h?a‘?rﬁlﬁ lfe’t\ﬂ?géﬁ3 arfd Wﬁn? atoiPE o%@ntélﬁmﬁ AMeast

R 1s cyclopropyl or cyclobutyl; R and are

one ainiyennstepeavtt oplignallynaeocthet ators selaciedtron ag/geysaamjmulphur.
containing either 5 or 6 ring atons, of which at | east
one is a het er oat om sel ected from ni trogen, oxygen and

so. 3 N AR i o B PREREL B BB TR e ter

are %’F?Fﬁ]ﬁﬁ%{% AUPRHbf rlﬁggtorﬁ a&}é@ﬁiﬁ@@éﬂﬂawmgﬂé?ﬁehﬁcontammg

wher el n or C -C haloa
betwaesat3 ahd Wi raty ais)mm(:mmiaahmg/oaebmttwo mrltmgemyahﬁm@mi kptignally
or cycl roup selected fromR, Rand R, or R6 is
one Rﬂtﬂfa@iﬂ'r%ﬁ]@% fffoin%,oémrbBP@ﬁthé'F cyclobutyl: R and R
are each independently a nonocyclic saturated ring
system containing either 5 or 6 ring atons contai ni ng

40. ONR QIR KBoP@hg &b i 3MWhkksiIARENs selxeRNfrom azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, 3-azabicyclo[3.1.0]hex-3-yl,
homopiperazinyl, 2,5-diazabicyclo[4.3.0]non-2-yl, 3,8-diazabicyclo[3.2.1]oct-3-yl,
3,8-diazabicyclo[3.2.1]oct-8-yl, 2,5-diazabicyclo[2.2.1]hept-2-yl, 1,4~
diazabicyclo[4.3.0]non-4-yl and 1,4-diazabicyclo[3.2.2]non-4-yl.

41. A compound according to any one of claims 38 to 40 wherein R" is halo,
OR", NR"R", NR*CO,R", CO,R", oxo, C,-C, alkyl or C,-C, haloalkyl, the last two of
which are optionally substituted by R".

42. A compound according to claim 41 wherein R” is halo, methyl, ethyl,
isopropyl, hydroxy, methoxy, NH,, NHMe, NMe,, NHCO,Bu, CO,H, CO,Bu, oxo,
benzyl, -CH,NH,, -CH,NHMe, CH,NMe, or -CH,NMeCO, Bu.

43. A compound according to any one of claims 1 to 42 wherein R® is =Y-CO,R".

44, A compound according to claim 43 wherein R* is hydrogen or C,-C, alkyl and

Y is a covalent bond.



and sul phur; and Ris a 5- or 6-nenbered

heteroaromatic ring containing one nitrogen atom 5 .
wov@speund according to claimb50 wherein R6 i BCTZIB2G04/003747

al kyl or C -C hal oal kyl, eagdg.of which is optionally

substituted by C -C al koxy, cyclopropyl, cyclobutyl,

t etrahydr of uranyl, tetrahydropyranyl or pyridinyl, or

R6 is hydrogen or tetrahydropyranyl. 52. A conpound

45, ac&%ﬁid’(‘ﬁmﬂoac‘éb?dlﬁb B anWp @i ot difimiss1 ty 42 agRpeinRTiBWY.-R™.
, I sopropyl, Tsobutyl, methoxyethyl,

nethoxypropyl et hoxyet hyl , ethoxypropyl,
propoxyet hyl, 2,2, 2- trlfluoroeth

46. t h COMPAUGOASE ﬁg;jlﬂ@ttqgalmtde’iwaﬁw Boyis aPMaRny tetrazol-5-yl or

25 GBS Tl e R DNLSPA B o EOSPRUne

grouﬁbkyl , Which is optionally substituted with one or

re R8 groups, or R, which is optionally substituted
with one or rmre R9 groups R4 is hydrogen, C -C al kyl
or C -C hal oal ky - NR R4 farns, R ich is;. -

47. op’t\.ceﬁmqwdsap@gfcimm%aannﬁ Qiaigs hin 46 %r@mdﬁeﬁ;p%med

on NI1S C -C alkyl or C-C haloalkyl, each of which is
optionally substituted by C -C aI koxy, C -C hal oal koxy

or a cyclic group selected fromR, Rand R, or R6 is

R or hydrogen;-268- Ris a m)nocycl ic C-C cycl oaI Kyl

48, gr,@m:lomp@unsi grvenying t®Rany cmenfratainsl 1 to 4amtheseisdRds C,-C, alkyl
art

or ChRahaoalkag Gtk Whieh (i pRlonalvIsoRetiobHLOY ﬁz?fe“ﬁl?gxy? c-C,
halodRb%Y BFLUPRE L FSUPShIELRM Tk FOIRNan QRIS RERIRS B Rdogen:;

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

R" and R" are each independently a monocyclic, saturated or partly unsaturated ring
system containing between 4 and 7 ring atoms, of which at least one is a
heteroatom selected from nitrogen, oxygen and sulphur; and

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

independently selected from nitrogen, oxygen and sulphur.

49. A compound according to claim 48 wherein R® is C,-C, alkyl or C,-C, haloalkyl,
each of which is optionally substituted by C,-C, alkoxy, C,-C, haloalkoxy or a cyclic
group selected from R’, R" and R", or R® is R" or hydrogen;

R’ is cyclopropyl or cyclobutyl;

R" and R" are each independently a monocyclic saturated ring system containing
either 5 or 6 ring atoms, of which at least one is a heteroatom selected from
nitrogen, oxygen and sulphur; and

R" is a 5- or 6-membered heteroaromatic ring containing a heteroatom selected from

nitrogen, oxygen and sulphur.



Ris a 5- or 6-nenbered heteroaromatic ring containing

up to three heteroatons independently selected from
wordsogen oxygen and sul phur; R is a nonocycl PCT/IB2004/003747

saturated ring system contabgy.ng between 3 and 7 ring

atonms, of which at |east one is a heteroatom sel ected

s0. " ATAASTRERocH83E IF, PR I AT, TG €, haloaiy

eactibPWhichAgloptivRbiEsdtuial ey €i-aY aﬁd‘)&? Macsyieli@ighbUpdselected
between 3 and ri'ng atons, of which at |east one is a

fromhet, R eatcoRY se R'ds &Y drihyarogem;ogen, oxygen and sul phur;

,.Ris cyclopropyl or cyclobutyl; R and R are each
R is gyrioreRBdr syclobwblocycl i ¢ saturated ring system

L N, Ni ei 6 I 0 e
R iR e Ptubbe Rt oy st enatey B 5B kB Rlning
eith&r¥ BRBringatofsfeottaifingbories ABRI8skohe  SleRIORG i ritréddly oxygen
contai ning a heteroatom sel ected from nitrogen, oxygen
and sotpham] @ridir ; and Y is a covalent bond or C -C
w.al kylenyl.-269- 54. A conpound according to.claim53
R" isvAer @rb-memhergd betarparognalifnrine ceptading Oof Nirogen atom.
and R, each of which is optionally substituted with
one or nore R7 groups; R7 is halo, C-Calkyl, C-C

51. hajzo@niydundEdcbraing@NRBIRLE0 wWiréip Rfak € -Qekylor G-C Ghaloalkyl,
al koxyphenyl, OR12, NR R13, NR C Rl4, CO R12,~ CONR

eaciRbBwhiRhois dRtionalhesulkatituteddyf Cinwki, elkoxy ecysiapropgl tyclobutyl,

ubstituted with one or nore, R groups; R ]S a

tetrafhyﬁ&fy@ny tetraly QropY Ry k9 pgﬁff&ﬁg ORR s iclsgen or

tetrahydropyranyl.

52. A compound according to claim 51 wherein R’ is hydrogen, methyl, ethyl,

isopropyl, isobutyl, methoxyethyl, methoxypropyl, ethoxyethyl, ethoxypropyl, ‘

propoxyethyl, 2,2,2-trifluoroethyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl,

tetrahydropyranyl or pyridinylmethyl.

53. A compound according to claim 1 wherein

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

groups, or R%, which is optionally substituted with one or more R® groups;

R* is hydrogen, C.-C, alkyl or C -C, haloalkyl;

or —-NR°R* forms R", which is optionally substituted with one or more R™ groups;
R’ is C,-C, alkyl or C,-C, haloalkyl, each of which is optionally substituted by C,-C,

alkoxy, C,-C, haloalkoxy or a cyclic group selected from R, R" and R", or R®is R" or

hydrogen;



R is a nonocyclic saturated ring system containing
between 5 and 7 ring atons, of which at |east one is a
whedsnagstiom sel ected from ni trogen, oxygen andPGI/IBRaes/q03747

Ris a 5-nenbered heteroarapggic ring containing a

het er oat om sel ected from nitrogen, oxygen and sul phur

and optionally up to two further nitrogen atons in the

ring, or a 6-nenbered heteroaromatic ring including 1,
A Vi gg@n wl rdup; @ monocyclic saturated

R Igr?ﬁﬁgo sydgtbg?n oﬁtcgib’r?i%ﬁqgl etL%/een 3 and 7 ring atons
containing one nitrogen atom R is a nonocyclic or,

.. When there are an appropriate nunber of ring atons,

R iseMg®icl i ¢ saturated ring system containing between 3
and ring atons containing at |east one nitrogen atom
and optionally one other atom sel ected from oxygen and

R® i$#Infdidcyclie bétu@at’é@r&%éﬂ(lly GnsatlrEtal e grdyReera Yoheiihing between 3
contai ning between 3 and 7 ring atons, "of which at

and I8eirgy atones, icf whitiebtleaat ome &seh betardatfono seleictacoiyem, nitrogen,
oxygen and sul phur;-270- Ris a 5- or 6-nenbered

oXygfst @hbaHBAHE ¢ ring containing up to two nitrogen
atons; and Y is a covalent bond or -CH2,-. 55. A
compound according to claim1 selected from nethyl

R® i$a 6t br 6-membered heteroaromatic ring containing up to three heteroatoms
S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2- yI%- 1- (2- et hoxyeth

independantiysetected fpgmindirogen, oxygen and sulphur,
2-yl am no) - 1H pyrazol o[ 4, 3-c/ ] pyri m di ne- 3- car boxyl ate
met hyl 1-(2-ethoxyethyl)-5-(A/ -isopropyl -

E - A i - - - i .- o= - .
R i TRy e GBS XS ifing etwaen 3 ap g rinpegtoms of
whickt dtiéast-drng et pEieesdtv séledted-fRIM Yitrogen, oxygen and sulphur;
- [ -methyl am no) - 7- (4- met hyl pyri di n- 2-yl am no?- 1
Hpyrazol o[ 4, 3-c/]pyrimdine-3-carboxyl ate,
R is a monocyclic or, when there are an appropriate number of ring atoms,
polycyclic saturated ring system containing between 3 and 10 ring atoms, of which at

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

R’is cyclopropyl or cyclobutyl;

R" and R" are each independently a monocyclic saturated ring system containing
either 5 or 6 ring atoms, of which at least one is a heteroatom selected from

nitrogen, oxygen and sulphur;

R" is a 5- or 6-membered heteroaromatic ring containing a heteroatom selected from

nitrogen, oxygen and sulphur; and

Y is a covalent bond or C,-C; alkylenyl.



2- (di et hyl am no) et hyl
5-di net hyl am no- 1- ( 2- et hoxyet hyl ) - 7- (4- et hyl pyri di n-2
W0 2005amen®©J- | H pyrazol o”. S-c¢/ Jpyri m di ne- S- car PORTB28044103747
1- (2- et hoxyet hyl ) -5-(/ V- met42¢B-~ L/ - pr opyl am no) - 7- (4- ne
t hyl pyri di n-2-yl am no) - 1Hpyr azol o]
54. 4, J edrhpyundradeareirdy waslbiex B ivheteindR’ is a cyclic group selected from
5-(/ V-isopropyl - Al -net hyl am no) - 7- $_4- met hyl pyri di n- 2-)4
R*, RarRhand R (2agh ebwhighds eptipnally substituted with one or more R
H pyrazol o™. S-c¢/ Jpyri m di ne-S-car boxylic acid,
grouR% 4, 6- di net hyl pyri di n- 2- yl ani no) - 1- ( 2- et hoxyet hyl ) - 5-
(/ V-isopropyl- /-methyl-am no)-
1/-/-pyrazol o[ 4, 3- cOpyri m di ne- 3-carboxylic acid, 5-(
R’ i¢ hamquﬁgtaydtyl/ﬁhaghbwbw,m?bf(CXBNRFFR&(et hyl)-7-(4-me
t hyl pyri di n- 2-y1 am no) - 1Hpyr azol o
4, 3-c/]pyri mdine-3-carboxylic acid,-271-

s.1r (2-eth thyl )-5-i LA NQs17 - (A7 A L n-
R ighgiP, PR 6i-Ch el BBk S B i R e R RS
i2eh13 he t . . .
CORR R it vt Ty s o9 31D e apfiepaly subettes wih gne, o
more)R°Yripypsizol o[ 4, 3-c/] pyri m di ne-3-car boxylic acid,

3-[1-(2-ethoxyethyl)-5-( /-isopropyl -
L/ - met hyl am no) - 7- (4- net hyl pyri di n-2-ylam no)- 1

Rt ig SRS LS RN 112 e honyet iyt -5 ¢

/ - et hyl -
L/ - met hyl am no) - 7- (4- met hyl pyri di n-2-yl am no) -1/ -
R® ipphemd) o[ 4, 3-c¢/ ] pyrimdin-3-yl]-2H 1, 2, 4- oxadi azol -5-0
ne,
1- (2- et hoxyet hyl)-7-(4-fl uoro-3-net hyl phenyl am no) - 5- (

il /-] - [~ net hyl.am - .
R ie o0 R3BF Yeturater B e ainbg sgyvegn png 7 ring atoms, of
whickr &tde8éthsneyBtdhbler&ator s@B&¥H-from nitrogen, oxygen and sulphur;
/ - met hyl am no) - 7- (4- f | uor o- 3- net hyl phenyl afi no) - 1/ -/"-
pyrazol o[ 4, 3-c/] pyri m di ne- 3-carboxylic acid,
7-(3,4-di hyl ph | am no)-1-(2-eth t hyl ) - 5-
R’is a Wrn%qrrrga Hé{%gg%gﬁrg 88&459@%{55@&%&%0%0% sele(cted from
nitrogen, oxygen and sulphur and optionally up to two further nitrogen atoms in the

ring, or a 6-membered heteroaromatic ring including 1, 2 or 3 nitrogen atoms;

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

containing one nitrogen atom;

R" is a monocyclic or, when there are an appropriate number of ring atoms,
polycyclic saturated ring system containing between 3 and 10 ring atoms containing
at least one nitrogen atom and optionally one other atom selected from oxygen and

sulphur;

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

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



S-c/ |l pyrimdine-S-carboxylic acid,
1- (2-(cycl opropyl net hoxy)ethyl)-5-( /-isopropyl -

WO 20080¥9sl@ni no) - 7- (4- net hyl - pyri di n- PCT/IB2004/003747
2-ylam no)-1/-/-pyrazol o*. S2é04 pyri m di ne- S-car boxylic
acid, 1-(2-(cycl opropyl net hoxy)ethyl)-5-( /-ethyl-

/ - met hyl am no) - 7- (4- met hyl - pyri di n-2- yl am no) -
razol of 4, ri m di ne-3-carboxylic acid,
laa(‘ivzogﬁhmmeﬁw sterpajomatigring gentANIRG LAY AWPrdtyogery atoms;

- et hyl pyri di n-2-yl am no)-1/-/-

pyrazolo[4 3-c/| pyrimdine-3-carboxylic acid,-272-

1- (2-isopropoxyet hyl)-5-(/\/-isopropyl - /V-nethylan1no)

-7-(4-methyl pyridin-2-ylamno)- 1

Y is l&-quvabertlbond,a3~CH,pyr i nni di ne- 3- car boxyl i ¢ aci d,

L/-[1-(2-ethoxyethyl)-5-(
/ -isopropyl - A/ -net hyl am no) - 7- (4- met hyl pyri di n-2-yl am

no)- : ,
55. 1%%‘@%’5’[ aceprdingdoqlaimyl selestedir@@ny1 | met hanesul f on
am de,
/ V-[1-(2-ethoxyethyl)-5-(/V-ethyl-N nmethylam no)-7-(4-
methﬂgﬂtﬂﬂe(hsw&‘)eﬂ 8-d2azd ey oiaiR-2L Hhepa2eol p] -(2-ethoxyethyl)-7-(4-methyl-
I] yrim di ne- 3- car bonyl | met hanesul f onam de,
yrldmf25y Etlm@/)rifmyn@aol@ﬁﬁ?vrgﬂpyxmlgm@ﬁweamwwlq&opoxy) et hy
[1-7-(4-methyl -pyridin-2- ylam no)-1
H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] - net hanesul f ona
i1d A A idin-2-
e g B R oy ety tamino) T C-methy py i 2
ylamano R ohi-pird Zblofdt 3vgl pypiymidisier3-2arbhdxglateo) - 1/
/ - pyrazol o[ 4, 3-c/ ] pyri m di ne- 3-car bonyl ] - net hanesul f on
am de

ethy} 1At SR ARb IR Sy EM el oR TSRS Eth RyReln-2 % ino)-11+
pyra%o@gg,?%ﬂp‘%mmdmélg G”a-rggipguéyl ] - met hanesul f onani de

hyl am no- 1-[ Z2- (2, 2-di fl uor o- et hoxy) -ethyl]-7
-(4-met hyl - pyri di n-2-yl am no) -

o (b PyaRob otk 3 gl Ry di e 3 car bonw et hanesul [0,
5- hyl - hyl -
viarhe 464230t B ACRED A k) -5- (et ! -ty
yl am no) 1H pyrazol o[ 4, 3-c/] pyri m di ne- 3-car bonyl ] - net

hanesul f onam de, and
1-(2-ethoxyethyl)-5-(N-methyl-N-propylamino)-7-(4-methylpyridin-2-ylamino)-1H-

and

pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1-(2-propoxy-ethyl)-
1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

7-(4,6-dimethylpyridin-2-ylamino)-1-(2-ethoxyethyl)-5-(N-isopropyl-N-methyl-amino)-
1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

5-(N-cyclobutyl-N-methylamino)-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,



IV-[1-[2-(2,2-Di fl uoro-ethoxy)-ethyl]-5-(isopropyl -
hyl - am no) - 7- (4- net hyl - pyri di n- 2-
wQ b@siomws)e 1H pyrazol o[ 4, 3-c/] pyri m di ne- 3- car bPOIyI§200m103747
hanesul f onam de, and tautongyrgs thereof or
phar maceuti cal » acceptable salts or solvates of said
conpounds or tautoners.-273- 56. A pharnmaceuti cal
conposition conprising a conpound of formula (1) as
1-(2-tiedxyrthyIpsagoprop@aniinel7a@rmethylsyrisfin-2edamino)-1H-pyrazolo[4,3-
phar maceuti cal ® acceptable salts or solvates thereof,
dlpydmidineheanvesyin #cidl | y acceptabl e diluent or carrier.
57. A conpound of formula (I) as clained in any one of
clainms 1 to 55, or a pharnaceutically acceptable salt
12 O B VRO e Py R 7 R AT B michEA-larino)- 11
pyrale@l[A,TB dipyrimiine-G+carbghdicramidiut i cal |y acceptabl e salt
or solvate thereof, for use in accordance with claim
57 as a nedicament for the treatnent of a di sease or

e D e e s
1§12 QP U AR VAT A BRMBESTNE § ool vat e

t her eof for use in accordance with claimb57 or 58 as
a nedi carrent for the treatnent of a di sease

3- [1ﬁ&@dh@xw)ébﬁéék@hylf’hlﬁﬁ?w&%?lﬂ@hgr(érfnethﬂﬂylﬁ'é'imé -ylamino)-1H-

oA BT S 2B e

hypert ensi on, hypertension associated w th diabetes,
hypert ensi on associ ated with atheroscl erosis, and
1-(2+ethoxyasioyl)-2+(4Hippes-Bensthyiphenytargias)-Sv@-isoarapyi-&i-methylamino)-
angi na_(including stable, unstable and variant
1H'RWZ‘HQW@$‘&’HBWEW§M%§ cagipyleacllor onary artery di sease,
congestive heart failure, conditions of reduced bl ood
vessel patency (such as post-percutaneous coronary
1-(2 M6 RRHART-B)(N-SBY L RIREfylamineL7au-filicteBSmethyiphenylamino)-1H-
at her'osc er05| S, nitraté-induced tolerance, nitrate
pyrazolo[4,3- d]pyrlmldlne -3-carboxylic acid,

7-(3,4-dimethylphenylamino)-1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

1-(2-(cyclopropylmethoxy)ethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methyl-pyridin-
2-ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

1-(2-(cyclopropylimethoxy)ethyl)-5-(N-ethyl-N-methylamino)-7-(4-methyl-pyridin-2-
ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,

1-(2-ethoxyethyl)-5-(N-isopropyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carboxylic acid,



tol erance, diabetes, inpaired glucose tolerance,
nmet abol i ¢ syndrone, obesity, sexual dysfunction

w@ povshudiierg mal e erectil e di sorder, inpotence, PEEM0&/003747
sexual arousal disorder, clbjfral dysfunction, female
hypoacti ve sexual desire disorder, femal e sexual pain

1-(23%5&?@88%@@@5}3}@5%%E@y{-ﬂ-@%ﬁ@&%ﬁﬁ?jﬁ‘@ﬂi&l;Syr}‘f'din-z-ylamino)-
- REBo & i B A o P betat! o

hyper pl asi a, bl adder outlet obstruction, incontinence,
chronic obstructive puInDnargldisease, acut e
Y

N-[1r(@sgthepxyeshyl)BaiN-isoeromi-dhaathylaminmr okt-gedRy Rwedin-2-ylamino)-
] . th Cal . oS i
TG e RS S R A
Kawasaki's syndrone, -274- nultiple sclerosis,
Al zhei ner' s di sease, psoriasis, skin necrosis,

N-[18@Qaathbxgeth§iHar @6 thyl-pamet(ybamino)i-a-metmdpyrafiaylamino)-1H-
pai n), cancer, netastasis, bal dness, nutcracker
pyraa@tﬂb%ﬁaﬂggr,lmaim-?:fqagagmé]ra%aﬁaéwmaﬁwﬂas. 60. A
nmet hod of treatnment of a disorder or condition where
i nhibition of PDE5 is known, or can be shown, to

N—[SRE@IﬁgH%ﬁet%y%Hﬁ{d)Ql-Fi,-(ﬁfllfJ&%tpro'pﬂxﬂ)-@f%m]ﬂ'-(A-ﬁ@fﬁ%ﬂJp?Hﬂ9\-2-
admnistering to said mammal a therapéutically
ylamefé e thipyeazotodrd-didyrinidinepdoarb anlyl]froetimahas (ifgnaamside
clainmed in any one of clains 1 to 55, or a
phar maceuti cal » acceptable salt or solvate thereof. 6

N-11:4p 35 BrEp R Bty sSSP nbl B RSl FR4 chednfEyigin-2-
ylanﬁngd)d)iuH%yréi&la[at,@djﬁwihﬂea‘ne-matmﬁ\yqrrﬁ@mﬂbé@trbna‘miae

canment for the treatnent of a di sorder or
condition where inhibition of PDE5 is known, or can be

h i Cj : :
s i P SRS L P -2 i1
ol Lo om0 nel udi
pyreg R Br Py iche 3oV B AR R oy
secondary
N-[5-Diethylamino-1-[2-(2,2-difluoro-ethoxy)-ethyl]-7-(4-methyl-pyridin-2-ylamino)-

1H-pyrazolo[4,3-d}pyrimidine-3-carbonyl]-methanesulfonamide

N-[1-[2-(2,2-Difluoro-ethoxy)-ethyl]-5-(ethyl-methyl-amino)-7-(4-methyl-pyridin-2-

ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyl]-methanesulfonamide, and

N-[1-[2-(2,2-Difluoro-ethoxy)-ethyl]-5-(isopropyl-methyl-amino)-7-(4-methyl-pyridin-2-

ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyl]-methanesulfonamide,

and tautomers thereof or pharmaceutically acceptable salts or solvates of said

compounds or tautomers.



hypertension, isolated systolic hypertension,

hypertensi on associ ated with di abetes, hypertension
waz®snimied W th at heroscl erosis, and renovascROCEHIB2004/003747

hypertensi on), congestive hgatt failure, angina

(i ncl udi ng stable, unst abl e“and variant (Prinznetal)

s A LB B N
clanﬁé&l ‘?rFQMy ()%‘3? c@aﬁn‘@ er a r&gicuﬁ%‘éégﬁ@él rE'HC)éptable salts or

angi oplasty), perip |se

solvatgsehessdfeans aphanmaceaticdllydioce ptabie dmamn:t&)r carfigrat e
tol erance, diabetes, inpaired glucose tolerance,
netabolic syndrone, obesity, sexual dysfunction

[ L. sorder. inpotence, e
57. s eBaed el Bl fouPLBr oS orrmphiAny BB I EHEls 1 fiharer o
phaWé&f&ﬁkbNﬁaé@é‘;ﬁleeds%‘-’rﬂ diesoN ARG ifiHeot 1BITBLE a8 ARYidARidht
di sor der e sexual orgasm c dysfunction an
sexual dysfunction due to spinal cord injury),
premat ure | abour e- ecl anpsi a, dysnenorr hea,
58. poAW%@Q@%QBmeSI&h@}M'alm@@\ﬂ@ﬁnbl%@tc&tql%ms 11055, 0ra

phagﬁ%ﬁe{*ﬁng%@\bgmbl ag@ S ﬁurt \g}t9 @% 8§J8IQ u%%h{%gcnotrhgr?@é: With claim
57 a‘éeasﬁierd?éa?ﬁé/ntfféf tHe ﬁeatﬁ{é?ﬁ‘b‘ﬁbtd@eaé“ehé%rﬁl@cﬁ{ Wﬂ@re ‘nhlbltlon of
ergic asthma, allergic rhinitis, gut-275-
PDEdi sdqmmrs of ican!bedshrogvn, o iproadhliee aoﬁebflsmhdﬁf@a’fe)
Kawasaki's syndrone, multiple sclerosis, Al zheiner's
di sease, psoriasis, skin necrosis, scarring, fibrosis,

50. P2 T RSP, BALAE BRI P 2hEbugit e g 55 or o

pharfnhéc%iﬁ@aﬂ‘;ﬂﬁcé‘é’gﬁﬁﬁlérm StSsoNe thrRoRaEPLSE HaédbrehédWith claim
wherein the disorder or condition is hypertension.

57 0668 assa neeicandentfor thetraatm@® offzedieease becadnditoniselested from
condition is selected from essenti rtension,
hyp%ﬁm?pcm iperesseaiishnynasiession, VUﬁvﬁa@y@ﬁwg‘s&ﬁnswn secondary
o s o L ARy BB 48Rl pbetes
hypétdiRiers a5§5d¥ated, wﬂﬂﬁth@%&%@@k' ahd Wlﬁ’@\?ds%m‘armpertensmn),
congestive heart failure, angina (including stable, unstable and variant (Prinzmetal)
angina), stroke, coronary artery disease, congestive heart failure, conditions of
reduced blood vessel patency (such as post-percutaneous coronary angioplasty),
peripheral vascular disease, atherosclerosis, nitrate-induced tolerance, nitrate
tolerance, diabetes, impaired glucose tolerance, metabolic syndrome, obesity,
sexual dysfunction (including male erectile disorder, impotence, female sexual
arousal disorder, clitoral dysfunction, female hypoactive sexual desire disorder,
female sexual pain disorder, female sexual orgasmic dysfunction and sexual
dysfunction due to spinal cord injury), premature labour, pre-eclampsia,
dysmenorrhea, polycystic ovary syndrome, benign prostatic hyperplasia, bladder
outlet obstruction, incontinence, chronic obstructive pulmonary disease, acute

respiratory failure, bronchitis, chronic asthma, allergic asthma, allergic rhinitis, gut

motility disorders (including irritable bowel syndrome), Kawasaki’s syndrome,



65. Use according to claim®62 wherein the di sorder or
condition is diabetes. 66. A pharmaceuti cal

W@ 0up0%d6td on conpri sing a compound of formrmul a PCY/IBR804/003747
claimed in any one of claingzk to 55, or
phar maceuti cal » acceptable salts or sol vates thereof,

B AT LS8, B Pl o588k, s
pair Wfb@éﬂ)} Re@iopathic %ﬂﬁeéﬁéeﬁmmeiﬁté%@%éléﬁess nuhcrack r

val sartan, irbesartan and eprosartan), calci um channe
oesbploades, anebﬁsﬂuraarmirhaBInmme)is bet a- bl ockers (i .

bet a- adrenergi c receptor antagoni sts such as sot aI ol ,

proporanol ol, tinolol, antenolol, carvedilol and

taonr V4 [ . " .
60. Irn;]Aglng g}oﬂn%fstréét@vt 0%?@'@{%28} gé{?@ﬁ&?%?r% léltlon of PDES5 is
knoﬂ/ﬁt bWéérﬁ)bé)sh@Wri iy BRSdLRRSA Msn@mﬁt&secﬂwa%bﬁﬁnéls HSﬁHpnsmg
hydr ochl or ot hi azi de, torsem de, chl'orothiazid

adrmll’mrstafmgatb|Saaﬁ1maannraiahmtlh@1apelatjcallalqdfwtmei aermgiof a compound of
ACE (‘angi ot ensi n

t i sts (such as doxazosin)
fom?ﬂﬂ@lg%giq?@rr@%’zlpr@v onmhebtlams (t@, Genok3 p@@rrﬁapwmca"y acceptable
salt%?@bﬁz?{é hwer%@lm pril and lisinopril), aldosterone

or “antagoni sts (such as epl erenone and
spi ronol actone), neutral endopeptidase inhibitors,
anti di abetic agents (such as insulin, sulfonyl ureas
61. (SULSH CéQ @ﬂf?buum@lef faghriua (ZID de clainledlin magioniedef)glaims 1 to 55, or a

phafiet ALY AEFEPtabRTAlS eIVl areolg T le i EPREoR die
meofkfeﬁpl is a Her‘tregﬁﬁé’rﬂ%f%tdl orcf)e?‘éﬁﬁéﬁ{grlgﬂ Mz}ﬁlgﬁlbﬂ 'of PDE5 is

e and rosuvast a

knowhgamnetn be gbbwas toplestd bendflcRg dfekt.n, - 276- [(1
R, 5R, 6S) - 6- (am nonet hyl ) bi cycl o[ 3. 2. 0] hept - 6-yl ] acetic
acid, 3-(1-am nonethyl cycl ohexyl net hyl) -

62. 4H %(a%ﬁé'%cﬁrﬁ(g ég\%lrg I r\p@}e@q’xﬁip)the disorder or condition is selected from

hyp éﬂs‘?&?ﬂ%&hh n@eéshs)é'nﬁgl ﬁ\gaeltensm yjmona ha/ e )c/alnislogcs?condary

3S,4S)-(1-am™nomet h -cyclo

hypertertsioh, ifolai®a, Sstolic hypertensmn hypertensxon associated with diabetes,
) - (3-am no- net hyl - bi cycl o[ 3. 2. 0] hept-3-yl)-acetic
hypeytension gsﬁcmteg-wﬁhamﬁ@s sis, aad tﬁ?lDO\tﬁStCaIﬂmhyp&ﬁedSIOh)

conées?\/g r?ea:rf’t f%%re angln t(h ﬁ/cluc?lﬁg ts?arb% Cun%%agle and variant (Prinzmetal)

angina), stroke, coronary artery disease, congestive heart failure, conditions of
reduced blood vessel patency (such as post-percutaneous coronary angioplasty),
peripheral vascular disease, atherosclerosis, nitrate-induced tolerance, nitrate
tolerance, diabetes, impaired glucose tolerance, metabolic syndrome, obesity,
sexual dysfunction (including male erectile disorder, impotence, female sexual
arousal disorder, clitoral dysfunction, female hypoactive sexual desire disorder,
female sexual pain disorder, female sexual orgasmic dysfunction and sexual
dysfunction due to spinal cord injury), premature labour, pre-eclampsia,
dysmenorrhea, polycystic ovary syndrome, benign prostatic hyperplasia, bladder
outlet obstruction, incontinence, chronic obstructive pulmonary disease, acute

respiratory failure, bronchitis, chronic asthma, allergic asthma, allergic rhinitis, gut



(3S, 5R) - 3- am no- 5- net hyl - nonanoi ¢ acid and
(3S,5R) - 3-am no-5-nethyl -octanoic acid). 67. Use of a
wa@ orosowrsds of formula (1) as clainmed in any onePOf/1B2004/003747
claims 1 to 55, or a pharnggysutical ™ acceptable salt
or solvate thereof, in the preparation of a medi canent
I
ot FRORES Ul R BBALTEARYHEN KaASLANS A8,
multiplet stgerosisl Alfimbragideaser peoriasisph@saedrasis, scarring, fibrosis,
tel msartan, valsartan, irbesartan and eprosartan),
pain pariewlary Rehrenathic peker sanesicmesastamisobrionaey,, nutcracker
et a- adr energ| C receptor
oesogﬁ@ rﬁrﬁ‘fﬁsgg%@%hggpgqrﬁ Spropor anol ol , tinolol,
ant enol ol, carvedilol and rret oprol ol ), CU 027, CCR5
recept or ant agoni sts, imdazolines, sGCa's (soluble
63. gWsyyhedardingcbadainné? whateinghe aligortgmer caditioreisaggeatiension.
diuretics (such as hydrochl orothi azi de, torsem de,
chl orot hi azi de, chlorthalidone and am | oride), alpha
as do azo

o4 (I SR boR 63 H“é‘ o3 e piRH e et Biselgeted from
esseg?‘él %Hlens%ﬂabél%éﬂa Bbﬂéhéloﬁngeddrﬁ}ai“@Hy%+ﬁens|on, isolated

terone receptor anfagonists (such as erenone
systddinhyppriensiohabyperegnsioreassadiated dvifregitbdese hypéiténdion s,
anti di abetic agents (such as insulin, sulfonyl ureas
aSSO?'@ER,qWWQB aéh%@faliearesls g’#ﬂ%’ eppYasGHar @YQQFI%IS#QW e),
glitazones (such as rosiglitazone and pioglitazone)
and netformn), cholesterol |owering agents (such as

65. allfde/asdarting toRllAMPE2 Mhichein Ry @lﬁéo%ér”@r c%rmﬂ%ﬂ i%td|ébetes
clof i brate and rosuvastatin), and al pha-2-delt

Ilgands (such as gabapentin, pregabalin,
(1R 5R, 6S) - 6Eamnometh| ) bicyclo 2. 0] hep 3/ z;
66. t.Acphemaracesm@@ WH%%?%?PE}P&'ISM%PWPHW)OJ formula (1) &

clalmé'd' ]ein%gﬂ éﬁgzol hjtg’ri ?r glh%rmaceutlcally acceptable salts or

solvat¥s tHerest vhb ﬁ@édﬁﬁda;mdiﬁ)aceutlcally actlve aqent selected from aspirin,
(3S, 4S) - (1- am nomet hyl - 3, 4- di met hyl - cycl opentyl ) - acet i

angiatensind| re(cﬁatcﬂfaarsagomsts (such as losartan candesartan, tglmlsartan
valse?g@gwd w%g %rg?%g eprgslacr}lacnl) Oéa%cnamolrpaerPnel %loyclger sutchcas
amlodipine), beta-blockers (i.e. beta-adrenergic receptor antagonists such as sotalol,
proporanolol, timolol, antenolol, carvedilol and metoprolol), CI1027, CCR5 receptor
antagonists, imidazolines, sGCa’s (soluble guanylate cyclase activators)
antihypertensive agents, diuretics (such as hydrochlorothiazide, torsemide,
chlorothiazide, chlorthalidone and amiloride), alpha adrenergic antagonists (such as
doxazosin), ACE (angiotensin converting enzyme) inhibitors (such as quinapril,
enalapril, ramipril and lisinopril), aldosterone receptor antagonists (such as
eplerenone and spironolactone), neutral endopeptidase inhibitors, antidiabetic
agents (such as insulin, sulfonylureas (such as glyburide, glipizide and glimepiride),
glitazones (such as rosiglitazone and pioglitazone) and metformin), cholesterol
lowering agents (such as atorvastatin, pravastatin, lovastatin, simvastatin, clofibrate

and rosuvastatin), and alpha-2-delta ligands (such as gabapentin, pregabalin,



am nonet hyl - 5- net hyl - oct anoi ¢ aci d,
(3S, 5R) - 3- am no- 5- net hyl - hept anoi ¢ aci d,

W@ 3B351618- am no- 5- met hyl - nonanoi ¢ acid and  PCT/IB2004/003747
(3S, 5R) - 3- am no- 5- net hyl - oX7gnoi c- 277- acid), for the
treatnment of a disease or condition where inhibition

[(1 R,gR,G@E@(érﬁiHﬁ?ﬁéﬁyl)lﬂ%@lé&@@]rfé&l@?yﬂéc@tiﬁra%ﬂjv,' CE-(Raminomethyl-
eneficial effect. 68. e accordihg to claim67 of a

cyclobexyloetiolyip# HE[dr 2] oxatliaz ok S-arleqiGyiid (1 Hr tetrazobbeylmiethy!)-
claimse 1 to rmaceuti cal ™ acceptabl e salt

, har ma .
cyclobep*syarrvakfw_lqrgigee83r$,355)r<fﬁ@wla@@ﬁmy_éﬁ,%ﬁlraethal-wm%ceﬂc
acid, {8 'S Er iR D AR SR S r S i 438 5R)-5-
amin%bﬁﬂ@@ﬁb%ﬁ%@o?&abi@?(ﬁé,@ﬁ’ -SC%ﬁﬁsgfrﬁé\tﬂgl-heptan ic acid,

tel m'sart an, artan, Irbesartan and eprdsartan),
(38,5694 amima-Banetyl-bbnakeic acid uaihd ¢3S 8R)@amineb-methyl-octanoic
. beta-blockers (i.e. beta-adrenergic receptor
acid)ant agoni sts such as sotal ol, proporanolol, tinolol,
antenol ol , carvedilol and netoprolol), Cl 1027, CCR5
receptor antagonists, imdazolines, sGCa's (sol uble

67. gw&@ SoyeliAg ®f %rmm@glg P§)c|aﬁ{édhﬁ %?fytcﬁibséw&aiggemé 55, or a

iuretics (such as hydro or ot hi azi de,” torsem
pharrnateutiwially azceptabtehdalt dhsdliatertbesstd, iarthe replrptioalopha
adrenergi c. antagoni sts (such as doxazosin), ACE
medigaRgnbe@nBingdoyiHy asecapd ehayraseytioallyiechye agenicseleeied from

aspirt} g 8Pensin ANBLERAL il 1 R kRS Etdeserisne
telmigdihrs Malsen@narbessntan BRY thdsLRHOAERAELARASar TN bRIkeFsS(such

anti di abetic agents (such as insulin, sulfonylureas
as anjisdipine)s bgtayblockers, (i.gl begtazadieneamyic ofdepbi aritdgdnists such as
[i tazonesﬁf such as rosiggl itazone and pioglitazo

sotalglnaraporarpla Mmolehanteseky gran e epg 'B@@M@OQSQUPQ%SCCR5

in. Citr C ) ;o
ecesp BB ML TTAS il AT BB hvaors)
antinypersttsvd s46hts 2giugstRaRenEn Bs hYtRSEMsbtHIazZide, torsemide,

(1R 5R, 6S)-6- (am nomet hyl ) bi cycl o[ 3. 2. 0] hept - 6-yl ] ace
chloroth@aziaeg, hlorthalidone and amiloride), alpha adrenergic antagonists (such as

doxasasigh ACHEitensi Sorvaring anyme) infibitors (Suich B UiRaer,
enalapril, ramipril and lisinopril), aldosterone receptor antagonists (such as
eplerenone and spironolactone), neutral endopeptidase inhibitors, antidiabetic
agen{s (such as insulin, sulfonylureas (such as glyburide, glipizide and glimepiride),
glitazones (such as rosiglitazone and pioglitazone) and metformin), cholesterol
lowering agents (such as atorvastatin, pravastatin, lovastatin, simvastatin, clofibrate
and rosuvastatin), and alpha-2-delta ligands (such as gabapentin, pregabalin,
[(1R,5R,6S)-6-(aminomethyl)bicyclo[3.2.0]hept-6-yllacetic acid, 3-(1-aminomethyl-
cyclohexylmethyl)-4H-[1,2,4]oxadiazol-5-one, C-[1-(1H-tetrazol-5-yImethyl)-
cycloheptyl]-methylamine, (3S,4S)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-acetic
acid, (1a,3a,50)-(3-amino-methyi-bicyclo[3.2.0}hept-3-yl)-acetic acid, (3S,5R)-3-
aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-amino-5-methyl-heptanoic acid,

(38,5R)-3-amino-5-methyl-nonanoic acid and (3S,5R)-3-amino-5-methyl-octancic



tetrazol -5-yl net hyl)-cycl oheptyl]-net hyl am ne,
(3S,4S) - (1-am nonet hyl - 3, 4-di net hyl cycl opentyl) -
wae@sioteaci d, (la, 3a, ba "PCT/IB2004/003747
) - (3-am no- net hyl - bi cycl 0o[-372. 0] hept-3-yl)-acetic
acid, (3S,5R)-3-am nonet hyl -5-net hyl -octanoi ¢ aci d,
acid), (fgﬁth%:?r %fn?éﬂtrlﬁ a%:@@ééﬁé/brh@éﬂcﬁﬁ% fhdfed gwhibition of PDES5 is known,
S, 5R) - 3- am no- 5- net hyl - nonanoi ¢ aci d and

or catf B8,sShRw 3 tapradice-a beh@f}'dialmﬁemoi c acid), for the
treatnent of a disease or condition is selected from
hypertensi on (including essential hypertension,

8. PUsFtaar g RS FiRy 0 SRERBHAG Yy PR 3 Faimed in any one

of claﬁlﬁ@q%%e%rw Séﬂbrﬁ*faegﬁﬁ&my d@é@ﬁf&b?é‘%él‘?%r asRafd ; SELIMH the

at herosclero renovasc ypertenS| 0]

prepacatigresf a veedieantnf edrhbined witlga sacoOnd @Ihadnagemttm!uy active agent
unst abl e and vari ant, S‘Pri nznetal )-278- an
selectad fora, a&pmrbrea\gwtawa ve@regtc&@@tamgféiﬁu aﬁ&ﬁartan

onditio d bl ood ves ten
candesall Sumigiar ABar G LR BRLAAT FPoT ) S thanne
block@& (sBBR =3l aniRe b@iasl%@éﬁerseﬂ BEhOBCA®EASIge receptor
nitrate-i nduced tol erance, nitrate tol erance,
antagdntmﬂesash as rspaaloleﬂrcgjanamxslel mmoéolaanmnomix edroediol and
0 es%yrecsexual dysfunction (including

metoré’p&!} .Glébaf',s(ép £Rih eBiRdONIStE HANIdazAlings) S@pa@s@p'uble

auen a6 Tine Aoyl pATPPERGIR odoffR FBRS BRI B

hydroﬁﬁwmlmabrs@waé r&mor@mézia@t bmertﬁaﬁ’d&@(é'ﬁdj amiloride), alpha
dysfunction due to spinal cord injury), premature

adreriea@owntagrvmstec(smipas dpxaycsien NG tGangipiehginysiriveringenyzyme)
eGSR B Feh c5mH Sh R SEoPE eEor
antag@HonCEﬁ[ ch éjsj. é 8rénondS (ﬁ%?ﬁ{q %&Bﬂéy neg r%f'éﬁd%e[ptldase

TOHIC as

mhlbl{dﬂa*s fbﬁtlcﬁabé]id:ta 4 [duch o8 |ﬁ§ﬂlﬂ€rs$|lf6hﬂ9|fééi§ (t@ﬁch fafslglﬁhjrﬁie
ndr one Kawasaki 's syndrone, mul

ghplZlglelandogl reepinfe IIWDHSS (sunkaaerogiglbarens snd piqghtazone) and
necr03|

metoNB ot E BT AP HF e 2AEeR stk B2 MBSty Hrrilastatin, lovastatin,
simva tith, &fdfate and rosuvastatin), and alpha-2-delta ligands (such as
gabapentin, pregabalin, [(1R,5R,6S)-6-(aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic
acid, 3-(1-aminomethyl-cyclohexylmethyl)}-4H-[1,2,4Joxadiazol-5-one, C-[1-(1H-
tetrazol-5-ylmethyl)-cycloheptyl]-methylamine, (3S,4S)-(1-aminomethyl-3,4-dimethyl-
cyclopentyl)-acetic acid, (1oc,3‘oc,5a)-(3—amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic
acid, (3S,5R)-3-aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-amino-5-methyi-
heptanoic acid, (3S,5R)-3-amino-5-methyl-nonanoic acid and (3S,5R)-3-amino-5-
methyl-octanoic acid), for the treatment of a disease or condition is selected from
hypertension (including essential hypertension, pulmonary hypertension, secondary
hypertension, isolated systolic hypertension, hypertension associated with diabetes,
hypertension associated with atherosclerosis, and renovascular hypertension),

congestive heart failure, angina (including stable, unstable and variant (Prinzmetal)



oesophagus, anal fissure and haenorrhoids. 69. A

conpound of formula (I11l) RC (Ill1) wherein Rl, R2 R6
wW@ra¥/0agees ar eas defined in claiml and R i s C PCI/IB2004/003747

al kyl or benzyl. 70. A conpdlfrd according to claim65

of formula (111D)-279- N | RC-Y (lIID) 7. A

anginépm@kéﬂcm{)nég/r atdrg didfady, ConYfestie dwrt fEiloreREoaditiovis of
are as defined in claimland Ris C -C al kyl or benzyl.
reduced blgod vefsel pateacy ¢$¢hags Pestpaioianecys qoseRay angioplasty),

periph%rgl%a%_cmar disease, atherosclerosis, nitrate-induced tolerance, nitrate
tolerance, diabetes, impaired glucose tolerance, metabolic syndrome, obesity,
sexual dysfunction (including male erectile disorder, impotence, female sexual
arousal disorder, clitoral dysfunction, female hypoactive sexual desire disorder,
female sexual pain disorder, female sexual orgasmic dysfunction and sexual
dysfunction due to spinal cord injury), premature labour, pre-eclampsia,
dysmenorrhea, polycystic ovary syndrome, benign prostatic hyperplasia, bladder
outlet obstruction, incontinence, chronic obstructive pulmonary disease, acute
respiratory failure, bronchitis, chronic asthma, allergic asthma, allergic rhinitis, gut
motility disorders (including irritable bowel syndrome), Kawasaki's syndrome,
multiple sclerosis, Alzheimer’s disease, psoriasis, skin necrosis, scarring, fibrosis,
pain (particularly neuropathic pain), cancer, metastasis, baldness, nutcracker

oesophagus, anal fissure and haemorrhoids.

69. A compound of formula (1)

R\N/R
(3]
R.N XN
N
N//kCl
RYo,c—Y

()

wherein R', R?, R® and Y are are as defined in claim 1 and R*is C,-C, alkyl or benzyl. -

70. A compound according to claim 65 of formula (I1I°)
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-279-
1 2
. R\N/R
\
T
N\ —
N Cl
R*0,c—Y
(111D)
71. A compound of formula (V)
Cl
6
—
N Ci
R0,c—Y
(V)

wherein R® and Y are as defined in claim 1and R is C,-C, alkyl or benzyl.

72. A compound according to claim 71 of formula (V®)

RS Cl
\
ST
N\ —
Nl
R"0,c—Y

(V8)



