-1- 5,7-DI AM NOPYRAZOLO [ 4, 3-D] PYRIM DI NES USEFUL I N THE TREATMENT OF
HYPERTENSI ON The present invention relates to a series of novel

5, 7-di am nopyr azol o[ 4, 3-09 pyrimdines, which are cyclic guanyl ate
nonophosphate (cGW)-specific 5 phosphodi esterase type 5 inhibitors
(hereinafter referred to as PDE-5 inhibitors) that are useful in the
treatnent of hypertension and other disorders, to processes for their
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Hypertensi on Bl ood pressure (BP) is defined by a nunber of haenodynam c
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attained as the heart rel axes. _différence between t and the DBP is
defined as the phesphogiesterase typerd inhibilpselheesiraltar reterred teastRIdE BHnhibiarsheen

defined as a SB ‘ nmHg. By
this definiti on?‘#%‘é@%?éef@gﬁte"ﬁ%ﬁ%gp.“%B @@8@%%@&%%”%“%&9'3‘?@%%ounu.i es is
about 20% of t heramdssds footheipreparation sintegmetiatedoosdd i6ARSIO praplarations & aged 60
or nore, although a sjgnificant fraction of these hypertensive subjects
have nornal BP &ﬂ'@ﬂ%‘h‘%&s ?%'ﬁﬂ'ﬂﬁ'!ﬂfﬁ@ﬁ' "i"'HﬂQerjr@ﬁ-s ogﬁﬁ'rqi‘)éﬂp Fid§. Some 60% of
this ol der hypegb@pssiignsdopul ation have isolated systolic hypertension

(ISH), i.e. they have an el evated SBP and a normal DBP. 25 Hypertension is
associated Wth an increased risk of stroke, nyocardial infarction, atrial
fibrillation, h LLyre, peripheral vascul ar di sease and renal

I mpai r ment (Faggﬁic}},pehépélgén J. Geriatric Cardiology 11(1), 23-28, 2002;
Brown, M and Biodqréssue (BPuigddiaeSby@ nithberlof Tenkelydpmicpar@heters taken
pat hophysi ol ogy of hypertension is, the subject. ont i nui bat e. Ile
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hypert ensi ve o o . ,
15 minimum arterial pressure attained as the heart refaxes. The difference

between the SBP and the DBP is defined as the pulse pressure (PP).

Hypertension, or elevated BP, has been defined as a SBP of at ieast 140mmHg
and/or a DBP of at least 90mmHg. By this definition, the prevalence of

20 hypertension in developed countries is about 20% of the adult population, rising
to about 60-70% of those aged 60 or more, although a signii‘icant fraction of
these hypertensive subjects have normal BP when this is measured in a non-
clinical setling. Some 60% of this older hypertensive population have isolated
systolic hypertension (ISH), i.e. they have an elevated SBP and a normal DBP.

25 Hyperension is associated with an increased risk of stroke, myocardial
infarction, atrial fibrillation, heart failure, peripheral vascular disease and renal
impairment (Fagard, RH; Am. J. Geriatric Cardiology 11(1), 23-28, 2002; Brown,
MJ and Haycock, S; Drugs 59(Suppl 2), 1-12, 2000).

30  The pathophysiology of hypertension is the subject of continuing debate. While
it is genefally agreed that hypertension is the result of an imbalance between
cardiac output and peripheral vascular resistance, and that most hypertensive
subjects have abnormal cardiac output and increased peripheral resistance



subj ects have abnormal cardiac output and increased peripheral resistance WO
2004/ 096810 PCT/ 1B2004/001133 -2 there is uncertainty which paraneter

changes fi r‘ibzéﬁg,ggs%s, Get al.; BMI 322, 912-916, 2001pc rlhpsiiddAiishe
| ar ge nunber 70 rfugs avail able in various pharnacol ogi cal 5 categori es,

I ncluding diuretics, al pha-adrenergic ant agQ_ni sts, beta-a&energic

ant agoni sts, cal ci um channel bl ockers, angi 0tensin converting enzyne (ACE)

i nhi bitors ang_angi otensin . receptor antagonists, .t need fqr an Lve
troatment of  NYIBE ChOPBRMLHBI PRI e L hand sk BabveTo.el n b $8es
Vascul ar endotg'-]ng(pé 1P_s secrete nitric oxide (NO. This acts on vascul ar
snmoot h nuscl e cells 'an eads to the activation of guanylate cyclase and the
accurrul ati on of cyclic guanosi ne nonophosphate (cGwW). The accunul ati on of

cGW causes t raﬁscbe to relax and the b] chcid.vessel s to dilate., This 15
dilation redu 246 fago® nuTles ol drugs avalRtle i yaneus PRRHTRESBHCAh bl 0od
pressure. fhe S | : : i | Sy i oA ;
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phosphodi est ersdagdrasts, edlcineeohantezitbidcledds, canghbiespimocbresrimgeazympdALE)

PDE-5). Inhibitors of PDE-5 decrease, the rate of hydrolysis of cGW and so
E)otenti)ate thém?;fgtt‘?rénaé'l angiptensin r%@PH@.aqtﬂgﬁrHﬁS@F@B?e@ _aN RHEE!Feen

reported in s ' L i d P09 25

pyrazol o[ 4, 3- 35%}%8%%?@@095& %?53'." Hﬁﬂu%iaﬁgﬂhéé% i nt ernati onal patent
applications WD 93/06104, WO 98/49166, WD 99/54333, WO 00/ 24745, WD
01/27112 and | Oé/ 27113); pyrazol o[ 3,4-d] pyrimdin-4-ones (e.g. published
i nternati dRal ) FA%RINGBAPIScat i on WO 93/07149); pyrazol of 4, 3-d] pyri ni di nes

(e.g. publi Sh%sdu[ﬁr%@%&ﬁ%f‘éﬂ@%&%&t@ﬁmd 8)@853&@5\.0 f’ﬂi/s]eﬁ‘.qgﬂ?\;vascular

qui nazol i n-4-ones (e. I nternational “patent application WO
93/ 12095) ; pyrancopth, rAuslipgelisradd teadsiodhie gotivatiopobyuamddia oyataseaand e

patent appl | Cae{[cic?jnmu\{g%iogndfcl)fo gy%ﬁ% )g:;;uaﬁggiing_n%ggﬁos(p?’ia?é (cGMP). The accumulation
of cGMP causes the muscles to relax and the biood vessels to dilate. This
15 dilation reduces vascular resistance and so leads o a reduction in blood
pressure.

The cGMP is inactivated by hydrolysis to guanosine 5’-monophosphate (GMP)
by a cGMP-specific phosphodiesterase. One important phosphodiesterase has

20 been identified as Phosphodiesterase type 5 (PDE-5). Inhibitors of PDE-5
decrease the rate of hydrolysis of cGMP and so potentiate the actions of nitric
oxide.

Inhibitors of PDE-5 have been reported in several chemical classes, including:
25 pyrazolo[4,3-d)pyrimidin-7-ones (e.g. published international patent applications
WO 93/06104, WO 98/49166, WO 99/54333, WO 00/24745, WO 01/27112 and
WO 01/27113); pyrazolo[3,4-djpyrimidin-4-ones (e.g. published international
patent application WO 93/07149); pyrazolo[4,3-d]pyrimidines (e.g. published
international patent application WO 01/18004); quinazolin-4-ones (e.g. published
30 international patent application WO 93/12095); pyrido[3,2-djpyrimidin-4-ones
(e.g. published international patent application WO 94/05661); purin-6-ones (e.g.
published international patent application WO 84/00453); hexahydro-
pyrazino{2',1":6,1]pyrido[3,4-blindole-1,4-diones (e.g. published international



publ i shed international patent application WO 94/00453); hexahydro-
pyrazino[2',1":6,1] pyrido[ 3, 4-b]indole-1,4-diones (e.g. published

internati onalwg\@,@;;}%/,@%mo PCT/ | B2004/ 001433 -3 appl i cat peipiAp14:3978)
and imdazo[5,1-tj[1,2,4]triazin-ones (e.g. published international

application WO 99124433) Al t hough they have3been suggested as agents for
the treatnent of related 5 conditions such as angina, PDE-5 inhibitors have

not yet been acmm.@dtmwe)mt99789raﬁd1¢nuaa@@[5nﬂm1 Qh]thﬁﬁmtérﬁ?é!ﬁéeo@ putishad
i nhibitors are known for the treatnent of [eerectile dysfunction, e.g.

sil denafil, tadalesnationghappicaiiomayMQ 99/2!4‘11&369 remai ns a demand for new PDE-5
i nhi bi tors, particularly with i nproved pharmacokinetic and pharnmacodynam c
properties. 10 WO 02/ 00660 and WD 01/ 18004 di scl ose

pyrazol o[ 4, 3- d]mmdu@woth@%a%ujée@ sUgddested a@a@ehtsrfar tid Rehtmakti sthelAed be
used for treat| ng disorders of the “Cardiovascul ar system 15 According to a

fitst as pec15 taemdiiansegichi aﬂ/@m@manP PEobintdbitersrhayenty yet been mdloateq By

R~NVR2 rein 2 clic
sel ect ed fr om Fg%erﬁ%?orﬁ@eérﬁgnﬂ% éﬁ%YPed?e Qﬂﬁrbh%li% ép‘f‘r'@lr\tg?( 9fe§ tthgd
with one or norigeARhedit @ﬂﬂﬁaie B?edme Hg&uﬂ@m o, g Hirdehiadil, kﬁahala&#aﬁé v@rr'@ler%lmar e
each independently Cl1-C8 al kenyl 7 C2-C8 al or
cycl oal kyl , eachhare raniains asieomnd)fmlﬂew Bbsd ||mhjbmrsv\paﬂiculm!yo:vnhmnprd?ld
pharmacokinetic and pharmacodynamic properties.
10
WO 02/00660 and WO 01/18004 disclose pyrazoto[4,3-d]pyrimidines with a
PDE-5 inhibiting effect, which can be used for treating disorders of the

cardiovascular system.

15 According to a first aspect, the present invention provides compounds of formula

()

AT

wherein
20 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;

25 R®and R*are each independently C,-Cg alkyl, C»-Cg alkenyl, Co-Cg alkyny! or
Ca-C1q cycloalkyl, each of which is optionally substituted with one or more R®
groups, or RE, which is optionally substituted with one or more R® groups, or
hydrogen;



groups, or RE, which is optionally substituted with one or nore RO groups,

or hydrogen; WD 2004/096810 PCT/1B2004/001433 -4 or -NR3R4 forms RF, which

is optionally substituted with one or nore RTO groups; R5 is Cl-C6 al kyl,

Cl- C6 hal oal kyl, C2-C6 al kenyl, C2-C6 al kynyl or ,oal kyl , each of
wh MEh2G04/099814 onal | y substitut ed by one or nore gr gﬁg@%}ﬂggeﬁe%?ed from

hydr oxy, Cl-C6 al koxy, Cl-C6 hal oalkoxy, C3-C7 cycl oal kyl and C3- C,

cycl oal koxy, or hydrogen; R6, which nay be attached at N or N2, is R6A or

o i N R oSy gptaalt s PR B ey B IS, (s

cycl oal kyl ) C1- C6 al koxy, Ci- haI oaI koxy or a cycl ic group sel ect ed from
R, RK, RL and R', or. RBAis R cl oal kyl or C3-C7 hal ocycl oal kyl ,
each BY -Gl atlsylo@uic@mmgtkwset@a@weaylb@cﬁs AU A5y Cor - 0o

& Ceciitediny; Sact obbipfeh  orghridly SLEYtued oot oéﬁéﬂw x0, phenyl . OR12

O i@ WD 2IROAR D3~ Byl 8AARI2, CONRL2R13
(c)nr@( c?\laiiggt 2%@8&%{3%&%? 8e. koxyphe’?fy(?3 Ve 0 RES,Z NC2,

NR:LZR@BCWJQ@@ZY&W hydrmgem:z 12 13 NR (OR, NR Q02R, C(OR, C02R, CONK R,
ON, C3-C6 cycloalkyl, 7 RGor R', the Iast two of which are optionally
substituted with one or nore RO groups; 25 RO is Cl-C6 al kyl, Cl1-C6

hal oaRRWyhieh Bé2ittadhed atNha 197 iERCH rgm%géﬂ .kyl, C3-CL0 hal ocycl oal kyl ,
phenyl, OR12, O R12, NO2, NR1ZR13, NR1 R13, NR12CO2R14, C(OR12,

CO2R13, CONR12R 3, CN, oxo0, Cl-C6 al kyl or Cl-C6 hal oal kyl, the |last two of
\&@1 Ogg’gﬁepﬁde a?l?lll éT-%O ﬁalfgestlhi/lt {'.L.t- B etljl}ée%i;or%z-b% a%ny?%%%ldf w'ﬁ%l%ms or ‘\
is optionally substituted by C4-Cs alkoxy, (C3-Cs cycloalkyl)C1-Cg alkoxy, C1-Cs
haloalkoxy or a cyclic group selected from R’, R¥, R" and R¥, or R® is R", C3-C;
cycloalky! or C3-C+ halocycloalkyl, each of which is optionally substituted by C+-
Cs alkoxy or C;-Cg haloalkoxy;
15
R is halo, C1-Cg alkyl, C1-Cg haloalkyl, C»-Cg alkenyl, Co-Cs alkynyl, Cs-C1o
cycloalkyl, Cs-C1o halocycloalky!, oxo, phenyl, OR', OC(O)R', NO,, NR™*R™®,
NR'™C(O)R™, NR'2CO,R", C(O)R™, CO,R"™, CONR"R" or CN;

20 R%is halo, pheny!, C,-Cs atkoxyphenyl, OR'?, OC(O)R'?, NO,, NR'R",
NR'’C(O)R'?, NR™?CO-R™, C(O)R'%, CO-R"™?, CONR'?R', CN, C3Cs cycloalkyl,
R® or RH, the last two of which are optionally substituted with one or more =
groups;

W)

25 R®is C1-Cs alkyl, C;-Cs haloalkyl or CO,R'%

R is halo, C3-C1o cycloalkyl, C3-Cio halocycloalkyl, phenyl, OR'™, OC(O)R",
NO3, NR'?R"™, NR2C(O)R", NR'?CO,R"™, C(O)R™?, CO,R'®, CONR™R™, CN,
oxo, G1-Cs alkyl or C;-Cs haloalkyl, the last two of which are optionally

30  substituted by R

"is OH, phenyl, NR"?R" or NR'2CO,R™;



WD 2004/ 096810 PCT/1B2004/001433 -5 R12 and R13 are each independently
hydr ogen, Cl-C6 al kyl or Cl-C6 haloal kyl; Rl14 is Cl.C6 al kyl or Cl-C6
hal oal kyl ; 5 Ra and Rj are each independently a C3-Cl O cycl oal kyl or C3-Clo
cycl oal kenyWO gigiissieach of which may be either nonocycl i RCGB2GHEMBher e
are an appropriate nunber of ring atons, palycyclic and which may be fused
to either (a) a nonocyclic aromatic ring set®cted from a benzene ri ng and a
5- or 6-nenbered heteroaromatic ring containing up to three heteroatons

sel ected 10 fRYnamd Rf‘oareneadixipgepeadentyuhypdrogen o€ Coplky! BF C1&¢ fmaloalkyl;
7-menbered heteroalicyclic ring containing up to three heteroatons sel ected

fromnitrogen, oxygen and sul phur; R8 and RK are each independently a phenyl

ar napht hyl grgtpg C%@Jhlf?)f/l d/p?%fbghé@dﬁgg be fused to (a) a C5-C7 cycl oal kyl

or C5-C7 cycl oal kenyl 11 ng or 7-nmenbered heteroalicyclic ring
containing up to three heteroatons selected from nitrogen, oxygen and

sul phur, or_(clsa 5-_0r 6-nenbered heteroaropmtic ring caontainin t

S oo 50 ot OBt 3nia e aAr AP PERISTID! S o R R Ca sy PRalnY Ry ang
R' are each in n ; L r H@&f%' r opri ate
nunber of ri ng&?tﬁghgs%grg}@% i%g)s%t%l?naét?eﬂoor pg‘tr:[& ?yﬁﬁ%gg'%r@ a%rg ri I?\g

syst em cont ai napgropgaisemimBernofiridg atoms, Eatpryslic @ndwhitich rady bedgsedireeittsera 25

het er oat om sel ected from nitrogep, oxygen and sul r, which ring may, be
fused to a C5-C7 cy@isoal %WO'@C% @’7‘3%3‘&‘,‘? Bﬁgl@@fﬂﬂt‘ggﬁeﬁba‘@ﬁ”é@%ﬁ'ﬁ@ﬁﬂq g o

aromatic ring,sglfsheerdd R&%%ﬁ@ﬁrﬁ%@tﬁ@?ﬁ‘uﬁm Wreg'eﬁ%%'i s selected

het eroaromatic ring containing u oat ons cte

ni trogen, txygomemttogen, piwygendhdulphdr, B are each i ndependently a 5- or
6- menbered heteroargnmatic ring contajning up to three heteroatons

i ndependent |y sel ecti®d f@@m@ﬁﬁ?ﬁ%‘ﬁ@ﬂ‘bef&ﬂa@ﬁf@rﬂ'&@lﬂ THHLEONAR1IRG, UPitA dhregy

further be fusggelCattils e8GR nittdgerBBRPgeP dha3pnur,

R® and R" are each independently a phenyl or naphthyl group, each of which
15 may be fused to
(@)  a Cs-Cy cycloalkyl or Cs-C7 cycloalkenyl ring,
(b)y ab5-, 6- or 7-membered heteroalicyclic ring containing up to three
heteroatoms selected from nitrogen, oxygen and sulphur, or
(c)  a5-or 6-membered heteroaromatic ring containing up to three
20 heteroatoms selected from nitrogen, oxygen and sulphur;

A 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
25 heteroatom selected from nitrogen, oxygen and sulphur, which ring may be
fused to a C5-C; cycloalkyl or Cs-C+ cycloalkenyl group or a monocyclic aromatic
ring selected from a benzene ring and a 5- or 6-membered heteroaromatic ring
containing up to three heteroatoms selected from nitrogen, oxygen and sulphur;

30 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



-6 (a) a second 5- or 6-nenbered heteroaromatic ring containing up to three
het eroat ons sel ected from nitrogen, oxygen and sul phur; (b) C5-C7 cycl oal kyl
or C5- G¥oousdwsseenyl ring; (c) a 5-, 6- or 7-nenber ed;CRtBMEANIGYClic ring
containing up to three 5 het eroat oms sel ected from ni trogen, oxygen and

sul phur; or (d) a benzene ring; RE, RF-nd RG are each i ndependently a
nonocyclic or, when there are an appropriate nunber of ring atons,

pol ycycl i c sat papt ech sédumosy-shetrmambeien heterdarohwitiverdmy SomiathiAg upitog at ons,
of which at least one is a heteroatomselected fromnitrogen, oxygen and

sul phur; Hnee hmeratomssaiciog mpHiRgesd ox¥gt 8RAGHRIY: ri ng cont ai ni ng up
to three heter o kN itrogen, oxygen and

sul phur; a taut(lans ﬁ%@?ggﬁsaﬁ&%pﬁﬁ cﬁ@f&%ﬂ&éﬁﬁh tceptabl e salt, solvate
or polymorph @) saladsc@n@@rmmembaradmrr@manmhumr@saomahmg\upeortimmecat ed,

an al kyl or alkoxy group may be strajght or branched and contain 1 to 8
carbord at ons, hetgreptang selacied freruniy®oenc axyanand sginpWashon  at ons.

Exanpl es of al i nc |, ethyl, n-propyl, isopropyl, n-butyl,
| sobutyl, sec- Eﬁ}y %%%,ﬂ%ﬂéegﬁ% hexyl . Exarrpl es of al koxy incI ude met hoxy,
25 et hoxy, isopropoxy and n-butoxy. Unless otherw se indicated, an al kenyl

or al kynyl be straight or branched and contain 2 to 8 carbon
at oms, prEI‘E Patﬂr;d B tase@a@hdngawmientb{ra gnonacyclicog yhemthere e 8ad may

cont 1 Bl iR ol G PRI e B BB T
2004/ 9968 Hankeds BRARD40 0PEAR3ms; 6f wmcﬂsét lehbESe fa hetéoated seledtyg! oal kyl

or cycl oal koxy group may contain 3t
from nitrogen, oxygen and sulphur

and

15 R'is a 5- or 6-membered heteroaromatic ring containing up to three
heteroatoms independently selected from nitrogen, oxygen and sulphur;

a tautomer thereof or a pharmaceutically acceptable salt, solvate or polymorph
of said compound or tautomer.

20
Unless otherwise indicated, an alkyl or alkoxy group may be straight or branched .,
and contain 1 to 8 carbon atoms, preferably 1 to 6 and particularly 1 to 4 carbon
atoms. Examples of alkyl include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, pentyl and hexyl. Examples of alkoxy include methoxy,

25 ethoxy, isopropoxy and n-butoxy.

Unless otherwise indicated, an alkenyl or alkynyl group may be straight or
branched and contain 2 to 8 carbon atoms, preferably 2 to 6 and particularly 2 to
4 carbon atoms and may contain up o 3 double or triple bonds which may be

30 conjugated. Examples of alkenyl and alkynyl include vinyt, allyl, butadienyl and

propargyl.



10 ring-atons, may be either nonocyclic or, when there are an appropriate
nunber of ring atons, polycyclic. Exanples of cycloal kyl groups are

cycl opropyl, cyclopentyl, cyclohexyl and adamantyl. 5 Unl ess ot herw se

i ndi cated, ¢¥elerklenyl group may contain 3 to 10 ring- g@fms200m@Ys3He

ei ther nmonocyclic or, when there are an appropriate nunber of ring atons,
pol ycyclic and may contain up to 3 double bpnds. Exanples of cycl oal kenyl
groups are cycl opentenyl and cycl ohexenyl. 10 Aryl includes phenyl,

napht hyl , anth h I ] | pdi :

het eroal i cycly ’ﬁ%ﬁ%% egxgi%te gﬁ%@ﬁ%ﬁt é%llor%i#gp g? g‘rzr@tamg’%wtgg&zp ﬁ?ﬂ %rﬁ%mn:%o be
het er o- at onms S@aingastomd, mgebe aikeg enorngclicibf, Wherathére dte BRyafigoprdter at ed
or partially unsaturated. Exanples of heteroalicycl &Iﬂ”(groups are oxiranyl,

azetidinyl, t SUHBFER SINGrARNS, PelyCFignyExarpplasaficycipalky! giaurs aiggyciopropyl,

I m dazol i di nyl., .iA] N\ di oxol anyl, di hydropyranyl,
tetrahydropyréwgpgbgﬁﬁg&?@#ﬁvyﬁﬁgigé§@¥%ﬁ§l, pyrazolidinyl, dioxanyi,

nor phol i ny§, dithianyl, thionorpholinyl, piperazinyl, azepinyl, oxazepinyl,
t hi azepinyl, 20 thiazolinyl and diazapanyl. Unless otherw se indicated, a
heteroaryl gr dpesoatherwisesndisatad, g guplatisny! growpmay entaiRitie hayingatoms,

o oups ar e Turgn o8 RBR, FUPERe B SNere nte't, AEDRIIEEE ryRlpdf iS5 L

pyrazol yl, isexans! pblycydiotdticedal Contairag ez bylibletidrieo | Blamplesadi azol yl

pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, tetrazolyl, triazinyl. In
addi tion, the ayeloaiKenyt @iov@syareickelongatenylaed chelobpyany groups, for exanple
benzi m dazQl yl, benzoxazolyl, imdazopyridinyl, benzoxazinyl,

benzot hi azinyl, oxazol opyridinyl, benzofuranyl, quinolinyl, quinazolinyl,

qui noxal i nyl, /:b?m@mbamengt, nabhirad | dRtiRiceR) AenpRénaMAMENYIbenzodi azepi nyt,
I ndol yl and i sol ndolyl. WO 2001/ 096810 PCT/|B2004/ 001433 -8 For the
avoi dance of doubt, oxo-substituted heteroaromatic systens such as

Unless otherwise indicated, a heteroalicyclyl group contains 3 to 10 ring-atoms
up to 4 of which may be hetero-atoms such as nitrogen, oxygen and sulfur, and

15 may be saturated or partially unsaturated. Examples of heteroalicyclyl groups
are oxiranyl, azetidinyl, {etrahydrofuranyl, thiolanyl, pyrrolidinyl, pyrrolinyl,
imidazoflidinyl, imidazolinyi, sulfolany!, dioxolanyl, dihydropyranyt,
tetrahydropyranyl, piperidinyl, pyrazolinyi, pyrazolidinyl, dioxanyl, morpholinyl,
dithianyl, thiomorpholinyl, piperazinyl, azepinyl, oxazepinyl, thiazepinyl,

20 thiazolinyi and diazapanyl.

s Unless otherwise indicated, a heteroaryl group contains 3 to 10 ring-atoms up to
4 of which may be hetero-atoms such as nitrogen, oxygen and sulfur. Exampies
of heteroaryl groups are furyl, thieny!, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,

25  pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazoly!, thiadiazolyt, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, tetrazolyl, triazinyl. In addition, the term
heteroaryl includes fused heteroaryl groups, for example benzimidazolyt,
benzoxazolyl, imidazopyridinyi, benzoxaziny!, benzothiazinyl, oxazolopyridinyl,
benzofuranyl, quinolinyt, quinazolinyl, guinoxalinyl, benzothiazolyl, phthalimido,

30  benzofuranyl, benzodiazepinyl, indoly! and iscindolyl.



pyridi nonyl, pyranonyl, imdazolonyl and the |like are also considered to be
het eroaryl groups. 5 Hato neans fluoro, chloro, bronpo or iodo. Hal oal kyl

i ncl udes nonohal oal kyl, pol yhal oal kyl and per hal oal ky

2- br oW RP968105 5_t i £ uoroet hyl, chl orodi f uor orretl%%/vﬁa%ﬁ@”ﬁﬁ”
trichloronmethyl. Hal oal koxy includes nohal oal koxy, pol yhal oal koxy and
per hal oal koxy, such as 10 2-bronoet hox{, 2,2,2-trifluoroethoxy,

chl orodi f |l uoronet hoxy and trichioronet hoxy. Hal ocycl oal kyl incl udes

nonohal o&wE theapkgidance of grubb Syxersiiskitted hetgyorrNaly sV S'8MEFUCh AP ess

rore. der PYOBTGfgh Bdrerch)ER BRI bl 6P KBS ARROARBRRECT, & nuber

of alter patdrvargigesss, the sel ected groups may be the same or different. In-
one preferred enbodinment, RL is RA which is optionally substituted with one
20 or nore R7 groups; and R' is a C3-C,o0 cycloal kyl group, which may be

eithe cyclic or : n appropriate nunber of ring atons,
pol yc@c%o\f\?ﬁ% ‘ﬁﬁ‘%i"\égﬁ'?{fig’gg’ﬁ‘g &éﬁgﬁ'er (a) a nonocyclic aromatic ring
sel ected froma benzene ring and a 5- 25 or 6-nenbered heteroaromatic ring
containing up to three heteroatons selected from nitrogen, oxygen and

sul phur , Halogllsyl incledes gnonghaioatisyibpelrbaleallet aadinsybaiogliol.iycbd® ai ning up to

three heteroat . fr i \ S r 0

pret or abiyOROT) s rsma by e PE R Hes BB o B RIS e abi y, Ra
|S_a monggsdkSxCnefiticnitbach nhlkg oy MoARA) CAGEAMBREINE086LRABL33 -9
Most preferably,” RAis cyclopentyl or cyclohexyl. In another preferred
emboti0 ner&-brORm&tbORB,Z%"EE!HUDSJQT)%@XWﬁaqu9dl§|u5mmebﬂ0é(ﬁl ant h one or nore R™
groups. ?richloromethoxy. Halocycloatkyl includes monchalocycioalkyl,

polyhalocycloalkyl and perhalocycloalky!.

Unless otherwise indicated, the term substituted means substituted by one or
15  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
20 or more R’ groups; and
R" is a C3-C1o cycloalkyl group, which may be either monocyclic or, when there -~
are an appropriate number of ring atoms, polycyclic, which may be fused to )
either
(@)  a monocyclic aromatic ring selected from a benzene ring and a 5-
25 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.

30 Preferably, R* is a monocyclic Cs-Cs cycloalkyl group.

More preferably, R is a monocyclic Cs-C, cycloalkyl group.



Preferably, RE is phenyl. In another preferred enbodinent, R is Rc, which
is optionally substituted with one or nore R7 groups. 10 Preferably, Rc is
a nonocyclic saturated or partly unsaturated ring system containing between

3 and 8 rig%ﬁw(%%m of which at |east one is a heteroat ofRcragh®GHEdsF rom
ni trogen, oxygen 2hd sul phur. 15 More preferably, Rc is a nonocyclic

saturated or partly unsaturated ring system containing between 5 and 7 ring
atons, of which at |east one is a heteroatom selected fromnitrogen, oxygen

cont ai i ng. bl aeaheioBy e oiopEnd) FERTIEAK, N ot *l cast one 1o o

het eroat om sel ected from nitrogen, oxygen and sul phur. Mst preferably, Rc
is piperidinyl. 25 In another preferred,enbqdi nent,

f : ent, R is R which is
optional Iy suBsnotheryelfiier cambedsreninFe IRA gwhinhs's aptiepalupulstitpedwithy 5-
or 6-nmenber Edor{be{ueﬁw%%wbﬁpé.i ng containing up to three heteroatons
m

i ndependent | y” sel ected ni'trogen, oxygen and sul phur. 30 More
preferably, R is a 5-nmenbered heteroaromatic ring containing a heteroatom
sel ected fromnitrogen, oxygen and sul phur and optionally up to two WO
2004/ 096810 F‘ﬁ‘eﬁ@rabgfoﬂoa BYl.- 10 further nitrogen atons in the ring, or a
6- menbered heteroaromatic ring including 1, 2 or 3 nitrogen atons. Mbre
preferably Ris furanyl, thienyl, pyrrolyl, pyrazolyl, imdazolyl,
i soxazol yl, I ancalzed prleferrsdembadihant, ' AZolwrich iRctionany glibstantaddyith
pyridazinyl, pyrimdyl or pyrazinyl. Mst preferably, RD1s pyrazolyl,
i mi dazol yl, |¥wxar&of® R'@awes.yl , oxadi azolyl, pyridyl, pyridazinyl,
pyrim dyI1Oor pyrazi nyl .
Preferably, RCisa 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,

15  More preferabiy, RCisa monocyclic saturated or parily unsaturated ring system
containing between 5 and 7 ring atoms, of which at least one is a heteroatom
selected from nitrogen, oxygen and sulphur.

More preferably, R® is a monocyclic saturated ring system containing between 5
20 and 7 ring atoms, of which at least one is a heteroatom selected from nitrogen,
oxygen and sulphur.

Most preferably, R® is piperidinyl.

25 In another preferred embodiment, R'is RP , which is optionally substituted with
one or more R’ groups.

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

30
More preferably, R” is a 5-membered heteroaromatic ring containing a
heteroatom selected from nitrogen, oxygen and sulphur and optionally up to two



10 Preferably, R7 is halo, Cl-C6 al kyl, Cl1-C6 hal oal kyl, oxo, OR12 or
CONR12R13. More preferably, R7 is halo, Cl-C3 al kyl, Cl-C3-haloal kyl, oxo,
Cl- C3 al koxy, hydroxy or CONH(C1l-C3 al kyl). 15 Most R7 is

f | uor O e#/peB10 et hyl , hydroxy, methoxy, propoxy, tre{r’ﬁ%@?'@@égﬁyl, 0X0 or
CONHMe. Preferably, R2 is hydrogen or nethyl. 20 Mire preferably, R2 is
hydrogen. Preferably, R3 is hydrogen,-1€1-C6 al kyl, which is optionally
substituted with one or nore RB groups, or RE, which is optionally

subst i t ufefehhiifogeineatoamBriae Rhg, 25 ag-meabemtheleevaiomsHE ring a monocyclic
or, when there are an appropriate nunber of ring atons, polycyclic saturated
ring sysineimﬁiﬂﬁlﬂa?@!ﬁd'"g@ﬂ%@ﬁprgs-and 7 ring atoms, of which at |east one is
a heteroatom sel ected fromnitrogen, oxygen and sul phur. 30 Mre
preferably, R3 is hydrogen, Cl-C4 al kyl, which is optionally substituted
with ongofs praTEeERE RIY e up@nyR thiBRyl, phirolylimyraptlpiraldagobliisexazohdd with one
or nore R9 roups;” and wherein RE is a nonocycli ¢ saturated ring system
cont & niWZMI,ZBOMM‘@NTlwlleé@@ﬂl@GEMde%@WﬂéﬁnﬁlrQﬁ'ﬂfmldyrl Phg atons, of
whi ch at | east,one is a heteroatom selected from nitrogen, oxygen and

sul phur . PYR?8¥k preferred embodiment, R3 is RE, which is optionally
substituted with one 5 or nore RO groups and wherein RE is a nonocyclic
saturated ring system_containing between 3 and 7 rin atorr(ﬁ cont ai ni ng one

ni t r ogenMasbprefatably, /7 efse\ABESlY], Rridazol.dsPXRIR)Y, © Wi PXaGigzoly

pi peridinyl, 10 In_another .nrefe odinment, R3 is Cl-C4 alkyl, which is
opt i onal P%'dvé-lmgﬁ%yg&mw*ﬁy'ﬁ‘%{@@?g‘ﬁgpﬁ R8 groups and wherein R8 is hal o,
phen.Mj, Cl-C6 al koxyphenyl, OR12, NR72R13, NR12CO2R14, CO02R12, CONR12R73™

RGor R, the lasy two of which are optionally substituted wth;one or nore
RO gr oupPreferably, R’ is halo, C4-Cs alkyl, C+-Ce haloalkyl, oxo, OR™ or CONR“R™.

More preferably, R’ is halo, C1-C3 alkyl, C4-Cs-haloalkyl, oxo, C4-Cs alkoxy,
hydroxy or CONH(C+-C3 alkyl).

i5
Most preferably, R’ is fluoro, methyl, ethyl, hydroxy, methoxy, propoxy,
trifluoromethyl, oxo or CONHMe.
Preferably, R? is hydrogen or methyl.

20

More preferably, R? is hydrogen., !

Preferably, R? is hydrogen, C-Cg alkyl, which is optionally substituted with one
or more R® groups, or RE, which is optionally substituted with one or more R®

25  groups; and wherein RF is a monocyclic or, when there are an appropriate
number of ring atoms, polycyclic saturated ring system containing between 3 and
7 ring atoms, of which at least one is a heteroatom selected from nitrogen,
oxygen and sulphur.

30 More preferably, R? is hydrogen, C1-C, alkyl, which is optionally substituted with
one or more R® groups, or RE, which is optionally substituted with one or more R®

groups; and wherein RF is a monocyclic saturated ring system containing



15 More preferably, R8 is hydroxy, nethoxy, nethoxyphenyl, NH2, NHVe, Nwe2,
NHCO2t Bu, NMeCO2t Bu, CO2H, CONHMe, RG or R', the last two of which are
optionally substituted with one or nore RO groups. In one preferred

enbodi nent,, ?@ which is optionally substituted w tporgpsos/@343y nore
RO groups an \Mlter eln RGis a nonocyclic saturated ring system containing
between 3 and 7 ring atons, of which at |dast one is a heteroatom sel ected
fromnitrogen, oxygen and sul phur. Mre preferably, RGis a nonocyclic

saturated ri Bgng¥si Q@rﬁpﬂhﬁ% 'ﬁt@rglsbétt WBRA at jeast GHYlis/a ﬁéﬂé@oéfbﬁ@%é@l‘éﬁ%’r&h”g

one nitrogen atom and optio one oxygen atom Most prefera

pyrrolidi nyl hitpegsey, odygsn aod Smrmmlnol inyl. I'n another preferred enbodl ment ,
R8 is R', which is optionally substituted with 30 one or nore RO groups and
wherein RHis a 5- or 6-nenbered heteroaromatic ring containing up to two

ni trogen at omg onMyr8fchFeRf é‘rh?@ﬁﬁr‘n RE % F\?r\ﬂrﬁ@hyi% ogwa&%@pga@s%me with one

PCT/ | B2004/ 001433 -12 Pre era y, RQ is nethy I n anot her

pr ef er r ed5emioo daorerft’ ng@ZBIpssaridy\dhe@anRSns @IﬂMOa;td{rylsatuMeﬂmngsﬁsteml onal |y
substituted wt roup is azetidin rrolidinyl

or piperidi nyP" paé%'@ﬂ b@fkw%n gha'?%g |a§ﬂ'5‘lslc§9|'%§ﬁ‘5‘§tg PRR QHer/et"hatBﬁb or nore R9
groups, wherein R8 is hydroxy, methoxy, methoxyphenyl, NH2, NHVe, NMe2,
NHCOZlBu NMVeCQ2' Bu, COZH CONHMe, pyrrolidinyl, piperidi nyI nor phol i nyI

or pyr azol yl MOIBQDrBfEB‘abbsR fl:ﬁ)azetlmnythpymnoladmylaptptpmdmyl substituted with one
or nore RO groups and wherein RO is nethyl or CO2tBu. In one preferred
enbodi rrent R4 is hydrogen, Cl1-C6 al kyl, Cl-C6 hal oal kyl, C2-C6 15 al kenyl

or C2- 06 4| k?\fg)é'nottt@ eférn%fdeérggb cﬁﬂ dRS lsl.“@d@g@ﬁv @ﬁlcﬁqs%plﬁtﬂhalﬂf Cl-C6

hal oaI kyI st prefe rabl Y, rogen
substituted with one or more R® groups and wherein R IS halo phenyl Cy-Ce

alkoxyphenyl, OR'™, NR"R", NR"*CO,R"*, CO,R'2, CONR'R™, R® or R", the

last two of which are optionally substituted with one or more R? groups.

15 More preferably, R® is hydroxy, methoxy, methoxyphenyl, NHz, NHMe, NMe;,
NHCO,'Bu, NMeCO,'Bu, COzH, CONHMe, R® or R", the last two of which are
optionally substituted with one or more R® groups.

In one preferred embodiment, R%is RG, which is optionally substituted with one
20 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 suiphur.

More preferably, R® is a monocyclic saturated ring system containing between 3

25 and 7 ring aloms containing one nitrogen atom and optionally one oxygen atom.
Most preferably, R® is pyrrolidinyl, piperidinyl or morpholiny!.
In another preferred embodiment, R® is R", which is optionally substituted with
30 one or more R® groups and wherein R" is a 5- or -membered heteroaromatic

ring containing up to two nitrogen atoms.

More preferably, R" is pyrazoly.



20 In another preferred enbodi nent, -NR3R4 fornms RF, which is optionally
substituted with one or nore R10 groups and wherein RF is a nonocyclic or,
when there are an appropriate nunmber of ring atons, g ﬁg ?Cllc sat ur at ed
ring waysmentesont ai ni ng between 3 and 10 ring atons EGMBEIMMAY4H | east one
nitrogen 25 atom and optionally one oiger atom sel ected from oxygen and

sul phur. More preferably, RF is a nono€yclic or, when there are an
appropriate nunber of ring atons, polycyclic saturated ring system
cont ai ning between 3 and 10 ring atons containing one or two nitrogen atons

and optional |l y ong .oth t om-3@, sel ected from oxygen and sul phur. Most
pr ef eraﬂig"ﬁ?er@\ém gfgs'élr%etﬁ"e\éﬁo?gp& Aetidi nyl, pyrrolidinyl, piperidinyl,
pi perazi nyl, norpholinyl, 3-azabicyclo[3.1.J hex-3-yl, hom)pi perazinyl, WO

20041096810 PCTi | B20041001333 - 13 2, 5-di azabi Cécl 0[2.2.1 ]hept 2-yl,
2, 5- di azatirotbéopeiarred embadipent, B is-hyidsegen ey @Aalzyb B=yl ,

!4 b ooy spbsiudy Bab A oumeie AN B iy Bty
Pref er a%ﬁe@% l fé%'cﬁof@?'?gh i bRk s'NB%ﬁt@@é’cRMh cSﬁLQBﬂﬁxor@H? grelipeb aI kyl

or , the last two of which are optionally substltuted by
R17. I\/br\shqalreasﬁerably R10 is hal o, nethyl, ethyl, isopropyl, hydroxy,

met hoxy, NH 1o NHVE, NMe2, NHCO2t Bu CO u, enzyl, -CH2CH,

- cHeNH2, R S(ZfP!EN N%%MNE?“?)? O%ﬁﬂﬁw‘é&%@ﬂ"‘ei ﬁ‘@%!ﬁ@@@%&r ly preferred
enbodi mey TZN?Q S I ituted by
one or th\)ﬂerre gﬁ g%ﬁ@@ﬁgﬁ)wﬁﬁgwg%émmw mC'_Bﬁbﬁ)rgﬁdrby l2 gr oup.
Sui ti@bl ethieriasigiedr pf phicizarsesptionaliy dabstittieti withwineyot wjoze B lgrpheatanﬂ yl, =

2, 5-di azapi cycl o[ 2. 2. 2] oct-2-yl, 3,8- diazabicyclo[3.2.1]oct-3-yl and e
3, 8- di az¥BP&RI o[ 3. 2. 1] oct- 8-yl ring systems. In another preferred

enbodi mege g rlﬁ%tﬁﬁ o@b@@Bg_l kyl, which is substituted by one

In one preferred embodiment, R* is hydrogen, C,-Cs alkyl, C1-C; haloalkyi, C»-Cs
15  alkenyl or Co-Ce alkynyi.

More preferably, R* is hydrogen, C+-Cs alkyl or C4-Cg haloalkyl.

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

20
In another preferred embodiment, -NR?R* forms RF, which is optionally -~
substituted with one or more R'® groups and wherein RF is a monocyclic or, e
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

25 atom and optionally one other atom selected from oxygen and sulphur.

More preferably, 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 one or two nitrogen atoms and optionally one other atom

30 selected from oxygen and sulphur.

Most preferably, RF is selected from azetidinyl, pyrrolidinyl, piperidihyl,
piperazinyl, morpholinyl, 3-azabicyclo[3.1.0]hex-3-yl, homopiperazinyl,



20 R8 group, or RE, which is substituted by one RO group; or -NR3R4 forns a
cyclic group RE, which is substituted with one 1310 group, and R8, R9 and
R10 are all CO2H. Preferably, R5 is Cl1-C4 al kyl or Cl-C4 hal oal kyl, each of

which is optionall 25 substituted by hydroxy, Cl1-C4 al e
hal oal kOXV’OWH“B“K’é}/%re preferred enbodi ment, R5 is Cl- ﬁﬁ)&%ﬂ)ﬁm@:s

hydr oxymet hyl or Cl-C4 al koxynethyl. 3o I3n anot her nore preferred
enbodi ment, R5 is nethyl, ethyl or propyl each of which is optionally

e bk R AT Br%gﬁéo oy, | o0 001458
hydr oxynet hyl tﬂgtg, hoHrZ '%56?620‘?%9\@6 R6 is RBA. 5

When R6 is hydrogen ound ormu R6 is attached at

N and at I328-airraazabm;adnﬁ3:2$1 ofheyé Mmmeworm[ms Dpvod- 4-9! amd exi st in both

the solid wi Il not be readily separable. The

amount's of a‘g‘l’ijs %ﬁyﬁhgﬁlg%ﬁryr n any equilibriummxture will be

determi ngd by the relative 10 thernodynamc stabilities of the two forms. In

nost cases, the 1 Htautonmer will tend to be the predom nant form Wen R6

i s R6A, two RrefprablydREris hafo, OR'*cNRItRITISIRIFCORICOLRS, oen) beCs alkyl or

di stingui shed. | ne, preferred, enbodi nent of the |nvent|o 11RBA 1S
GiCohaleaiog

posi ti oned pyastiwe of syichi AR optionalvmeHbstiytag by rReA RINR N ~
NN -R3 N RR4 (1A

More preferably, R'® is halo, methyl, ethyl, isopropyl, hydroxy, methoxy, NHz,
10 NHMe, NMes, NHCO,'Bu, COH, CO,'Bu, oxo, benzyt, -CHzOH, -CHaNH,,

-CH-NHMe, -CH,NMe; or ~CH,NMeCO,'Bu,

In a particularly preferred embodiment -NR®R? forms a piperazine ring that is

optionally substituted by one or two methyl groups, and/or is bridged by a -CH,-
15 or -CH:CH»- group. Suitable bridged piperazines include

2,5-diazabicyclo]2.2.1]hept-2-yl, 2,5-diazabicyclo[2.2.2]oct-2-yl, 3,8-

diazabicyclof3.2.1]Joct-3-yl and 3,8-diazabicyclo[3.2.1]Joct-8-yl ring systems.

In another preferred embodiment, R® is C;-Cs alkyl, which is substituted by one

20 R® group, or R, which is substituted by one R® group; or -NR*R* forms a cyclic
group RF, which is substituted with one R'® group, and R®, R® and R'° are all
CO2H.

Preferably, R® is C;-Cy alky! or C4-Cs haloalkyl, each of which is optionally
25  substituted by hydroxy, C4-C, alkoxy or C4-C4 haloalkoxy.

In one more preferred embodiment, R® is C4-C, atkyl, hydroxymethyl or C4-Cs
alkoxymethyl.

30 Inanother more preferred embodiment, R® is methyl, ethyl or propyl, each of
which is optionally substituted by hydroxy, methoxy or ethoxy.



In an alternative enbodi nent, R6A is positioned on N2 to give the conpounds
of 20 formula (1B): RNRz 6A N\ NRNR3 NNRSRA (la) WO 2004/096810
PCT/ 1 B2004/ 001433 -15 Preferably, R6A is Cl1-C6 al kyl_ or Ci- %&hﬂl oal kyl ,
each OVORMH®AGSIE optional |y substituted by Cl-C6 al &Y BXE 3 hal oal koxy,
(C3-C6 cycloal kyl )C1-C6 al koxy or a cyclic group selected fromR3, RL and
R', or RGAis R'; R is a C3-C7 m)noc‘)}éric cycl oal kyl group; 5 RL and R' are
each independently a r’gonocycl ic, saturated or partly unsaturated ring

syst em cliosbpreferpbbetRiciermdthyh dtiyly npgopyloisoprapylwhydroxgmetisdst one is a
het er oat om sel ect fr nitr n, oxygen and sul phur; and RMis a 5- or
6-nenber@§]‘n%‘ty5"r%§% qﬁ]ewmﬁg%&nt aining up to three heteroatons

i ndependently sel ected from nitrogen, oxygen and sul phur. 10 More
preferably, R6A is Cl-‘5 al kyl or Cl1-C4 hal oal kyl, each of which is

opt i onal Pgefemh)hstﬁqiatl% .by Cl1-C4 al koxy, Cl-C4 hal oal koxy, (C3-C6

cycl %gl kyl ) C1-C6 al koxy or a cyclic group selected fromR, RL and R, or
R6A is R'; R is cyclopropyl or cyclobutyl; 15 RL and R' are each

| ndependgHdryp®isRRReYsh! theXUrHpairRes &f ofmENe P WneraRi A’ [ it cHddaING or 6
ring atons, of whitc f least one is a heteroatom selected fromnitrogen,
oxygen aand atiNplane tautothe®m i Thesctautomsrsiwithienddohet-existhindmethi the rsiolig

SRR SRR R T T T TR
opti onal {a\itomer present in any equilibrium mixture will be determined by the relative
10 thermodynamic stabilities of the two forms. In most cases, the 1H-tautomer will -
tend to be the predominant form.

When R® is R®, two regioisomers of the compounds of formula (l) can be
distinguished. In one, preferred, embodiment of the invention, R* is positioned
15 onN' to give the compounds of formula (I*):

RL R
RBA N
N,N | XN
N /)\ /RS
N N
R’ Ly A -
R ()

In an alternative embodiment, R* is positioned on N to give the compounds of
20  formula (1%):

R\N,R
R%Nﬂ\. Y
— //'l\ /R3



substituted by Cl-C4 al koxy, Cl1-C4 hal oal koxy, (C3-C6 cycl oal kyl ) nmet hoxy or
a cyclic group selected fromR, RL and RM or RGAis R'; R 1is cyclopropyl
or cyclobutyl; 25 RL and R' are each independently a nonocyclic saturated
ring systewo 2@ev%aswi ng either 5 or 6 ring atons cont ai nikQy/IBRE+GE48F oat om
selected from nitrogen, oxygen and sul phur; and Rmis a 5- or 6-nenbered
heteroaromatic ring containing one nitrogge.atom 30 Mre preferably, R6Ais
Cl-C4 al kyl or Cl-C4 hal oal kyl, each of which is optionally substituted by

yel obt yi - FATERR Br charor AT PL RSB PR SBER s e myr SSUTRIBRY ) ¢
Lot r ahydr obyisaDsfiuidb MR GITh HARMKSIOIBIS, oyBbaMIRT, ILailRombby.

R6A is nethyl, ethyl, 1soprop bLLtyI thoxyet hyl, et hoxypropyl,
et hoxyet hyl , a&mggmt@wie‘c rr@rﬁ pg@bﬂop@x@“ét hyl ,

2,2,2-trif|u et hyl, tetrahydrofuranylrrethyl, 5
t et rahydropyﬁﬁgta%zt ﬁy &E&ty?; %E\ﬁ‘#gé@ﬁaﬂ@pxbr pyri dinyl methyl. A

parti cul apl y RbrgicerM ede %@bﬁ@hd@ﬁndeﬁﬂ% Gﬂ@w&lcoéaﬂ@ét@@@ ddnly vhsA@ateB6 i s
R6A attached at the N -position, and R6A is 2- 2-tr|fluoroethoxy)ethyl

10 Pref er r ed ragtfysiare sostaining hedwaaad ard mm@mtahxa, pf ahich ableast org is a

breferred entEirmai selste i oG8R, B SOBRRr PR | o™ oYl i ¢
group sel ect e {081 HG-nBmbBeecBndicibhrofRgiz Mifg vbnialhihg u@ﬁb'tﬁﬂa@' ly 15

substituted with one or nore R7 groups; R2 is hydrogen or Cl-C2 al kyl; R3
i s hydrogen, reier@atcun&mdenmﬂently selestacoiiami nitroges eXygescand suipbus or nor e
R8 20 gr,qup or RB, which is optionally substituted with one or nore R9

groups; R |s hydr ogen, Cl1-C6 al kyl or Cl-C6 hal oal kyl; or -NR3R4 forns RF,

whi ch is optial préfertbgt RPUTsed,-d, taky®Be OQIC RaBalklP HcPWisihicR % optionally
substituted by C4-C, alkoxy, C4-C4 haloalkoxy, (Cs-Cs cycloalkyl)C1-Cs alkoxy or
a cyclic group selected from R’, R- and RM, or R** is R,
R’ is cyclopropy! or cyclobutyt;

15 R-and R" are each independently a monocyclic saturated ring system
containing either 5 or 6 ring atoms, of which at ieast 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.

20
More preferably, R* is C4-C, alkyl or C;-C4 haloalkyl, each of which is optionally

substituted by C4-C, alkoxy, C4-C4 haloalkoxy, (Cs-Cs cycloalkylymethoxy or a
cyclic group selected from R, R-and R™, or R™ is R™;
R’ is cyclopropyl or cyclobuty;

25 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

RMis a 5- or 6-membered heteroaromatic ring containing one nitrogen atom.

30 More preferably, R® is C-Cs alkyl or C1-C, haloalkyl, each of which is optionally
substituted by C4-C, alkoxy, C1-C4 haloalkoxy, (Cs-Cs cycloalkyl)methoxy,
cyclopropyl, cyclobutyl, tetrahydrofuranyl, tetrahydropyranyl or pyridinyl, or R® is
tetrahydropyranyl.



R5 is C1-C6 al kyl, Ci1-C6 hal oal kyl, C2-C6 al kenyl, C2-C6 al kynyl or C3-C7
cycl oal kyl, each of which is optionally substituted by one or nore groups
sel ected from hydroxy, Cl-C6 al koxy, Cl-C6 hal oal koxy, C3-C7 cycl oal kyl and
C3- GfoS¥sl@adisoxy, or hydrogen; 30 R6 is R6A or hydHIf@3004N0l43604/ 096810
PCTI | B20041001 133 -17 R6Ais C1-C4 al kyl or Cl-C4 hal oal kyl, each of which
is optionally substituted by Cl-C4-#-koxy, Cl-C4 hal oal koxy or a cyclic
group selected fromR, R and R', or R6Ais RN, 5 R7 is halo, Cl-C6 al kyl,
Cl- C6 hal oal kyl, C2-C6 al kenyl 02 C6 al kynyl, C3-Cl10 cycloal kyl, C3-C10
hal ocycl oal kyl , henyéjdmoxo OC(O R12, NO2, NR12R13, NR72C( O R13,
NRL2C0MRist prefechisty? R mezhylmmw ERIBORY, SHbURE mgthcaqyethyﬁ;henyl Cl- C6

| k he 2 N R13, 10 R 12CDZR14,
o O R B Py e P DreraYI” BIORRSON: Ay DTOPOREETL FoRRBoRel oh-ar e

t At 1-C6 al kyl, Cl1-C6
D ool -2 HOgidIoS 212 i RBe ORI, Bt BRraImangh 70 &l kv

hal chdémwbpymwwethymeﬁahmomyml or paRjinWREZRI3 NR12C(O) R13,
NR12CO2R74, C(O R12, CO2R 3, CONRL12R 3, CN, oxo, Cl1-C6 al kyl or Cl-C6
hal oal kyl , the last two of which are optionally substituted by R11; 20 R11

is OH, 5?1%?%39 MR 8 it pdependent | y
hydrogenB @fhc%w or bCl Co haﬁ%ﬁ ﬁorﬁé ué{?ﬁ{?@n@lﬁé@ al kyl or Cl1-C6

hal oal amhmatsha n«f?epmmmmuandca ZELR;E&irI{babrcg;tbopy)eﬂRE i s phenyl: 30 R
is a nonocyclic saturated or partly unsaturated ring system containing

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

two or more of the foregoing preferences.
A particularly preferred embodiment is a compound of formula (I} wherein R'isa
cyclic group selected from R®, R®, R® and R®, each of which is optionally

15  substituted with one or more R’ groups;

R? is hydrogen or C+-C; alkyl;

R®is hydrogen, C1-C, alkyl, which is optionally substituted with one or more R®
20 groups, or RF, which is optionally substituted with one or more R® groups;

R* is hydrogen, C4-Cs alky! or C;-Cg haloalky!;

or ~NR®R* forms R, which is optionally substituted with one or more R'™ groups;

25
R’ is C4-Cs alky!, C1-Cs haloalkyl, C»-Cs alkenyl, Co-Cs alkynyi or Cs-C
cycloalkyl, each of which is optionally substituted by one or more groups
selected from hydroxy, C4-Cs alkoxy, C4-Cg haioalkoxy, C3-C7 cycloalkyl and
C3-Cy cycloalkoxy, or hydrogen;

30

R®is R® or hydrogen;



between 3 and 8 ring atons, of which at |east one is a heteroatom sel ected
from nitrogen, oxygen and sul phur; W 2004/096810 PCT/ 1B2004/ 001433 -18 R
is a 5- or 6-nmenbered heteroaromatic ring containing up to thre

het er oat ons Whalbpetfdtht | y sel ected from nitrogen, oxygen a%T’%PWF*”RE i's
a nonocyclic saturated ring system contai ni ng between 3 and 7 ring atons, 5
of which at least one is a heteroatom sel ect’dd from ni trogen, oxygen and

sul phur; RF and G are each independently a nonocyclic or, when there are

an appropriat 8 EmeCmikylm@a@mhsloaﬂwl yaaghl ofovisialn iy apw?aliyrﬁ}lwyﬁﬁ@drby

et or oat om sel Leteriod. FrGanaldis Bl oG eBlowd foha ' dndRter

6- menber ed het gye6qy phatic ri ng containing up to three heteroatons
i ndependent |y sel ected from nitrogen, oxygen and sul phur; 15 R' is
cycl opropyl or cyclobutyl; RL and RN are each i ndependently a rmnocycl i C

saturated ring_.sys oAt a| her. 5

| east one é Fﬁé? bf“g’]atctci lﬁ(ng?’e@E bﬁ'oﬁv(éfhﬁﬁ (S? B&Sﬂy'aé@%@ﬂ&é{ﬂgn@ﬁl Rur ;
and Rmis a Scy@ba F@Eb@{o%lb@}cﬂéélﬁﬂoﬁ‘?éﬁw dsxdmm?nb@ o) RE?, wdjftmiﬂ?@@m
selected fromniftr 5 oxygen and Edzy pref rably, is a
cyclic group sélFécﬁé(g Nf%?%?OEB F@(Qﬁ F@OdﬁchC@NRWH chr G\, opt| onal |y
substituted with one or nore R7 groups; 30 R2 is hydrogen or Cl-C2 al kyl; R3
i s hydrogen, Cl1-C4 alkyl, which is optionally substituted with one or nore

ge?ougsgr oups, & iRnal)igHanys iRti anakiphetyR BRIVCRTONR NOS, 9R'PPe RO
" 10 NR™C(O)R", NR™CO.R"™, C(O)R™, CO,R'2, CONR™R'™, CN, R® or R", the last
two of which are optionally substituted with one or more R® groups;

R® is C;-Cs alkyl, C1-Cg haloatky! or CO.R'?;
15  R'"is halo, C3-Co cycloalkyl, C3-Cio halocycloatkyl, 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+-Cs alkyl or C4-Cg haloalkyl, the last two of which are optionally
substituted by R'";

20 R''is OH, phenyl, NR"?R™ or NR"“CO.R";
N R'? and R'™ are each independently hydrogen, C+.C¢ alkyl or C1-Cg haloalky!;
% is C4.Cg alkyl or C4-Cg haloalkyl;
25
R* is a monocyclic C3-Cg cycloalkyl group;
R® is pheny!;
30 RCisa monocyclic saturated or partly unsaturated ring system containing

between 3 and 8 ring atoms, of which at ieast one is a heteroatom selected from
nitrogen, oxygen and suiphur;



WO 20041096810 PCTI | B20041001433 -19 R4 is hydrogen, Cl1-C6 al kyl or C -C6
hal oal kyl ; or -NR3R4 forns RF, which is optionally substituted with one or
nore R10 groups; 5 R5 is C1-C4 al kyl or C,-C4 hal oal kyl, each of which is
opt i grdobyosssddst i tuted by hydroxy, C, -C4 al koxy orPCyARAMIGE| koxy;, R6 is
R6A or hydrogen; 10 R6Ais Cl1-C4 alkyl or C,-C4 hal oal kyl, each of which is
optionally substituted by C, -C4 al kthey, C0,-C4 hal oal koxy or a cyclic group
selected fromR3, RL and RM or R6Ais R'; 15 R7 is halo, C -C6 alkyl,

C0, - C6 gijsqab kit 6-rasmberlt RetiroSIoNRIRARg cBﬁtalmanJ&D)t\l o pheayl, C -C6
al koxyphenyl., OR12, NR12R73, NR12CO2R14, CO2R12 R12R13, RG or RH, the

| ast t heterbaiems indgpersiantiyrselacied frost nitiages, axygersaddulphiti e RO groups; 20
RO is C -C6 al kyl, CO,-C6 hal oal kyl or CO2R12; R10 is halo, C3-C,0
cycl oal kyl, C3- C10 hal ocycl oal kyl , phenyl, OR12, OC(O R12, NO2, NR12R13,

NR 2¢( @ER%?Q n%%b%?@l?d?ééturﬁé@rﬁg?sys@ﬂ B@]taiﬂﬂﬁ%éﬁeﬁn Ehind 2Bn@xstom§; - C6
al kyl or C6 haloal kyl, the l'ast two of which are optionall substltut ed

by B': cn‘ewhuyw atleashenglis aNriemRetos selgte OiER Mt CaRIRIXYgRE are each
|ndepensé§ﬂmy hydrogen, C,-C6 alkyl or C -C6 haloalkyl; Rl4 is C -C6 alkyl
{ oal kyl; WD 2004/ 096810 PCT/1B20041001433 -20 R' is a
monocyclic C5-C7 cycloal kyl group; RBis phenyl; 5 Rc is a monocyclic
sat ur at eFd ri ng, system contai ning between 5 and 7 ring
R™ and R™ are each lndependentyamonocycllc or, when there are an

appropriate number of ring atoms, polycyclic saturated ring system containing
10 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;
15

R’ is cyclopropyl or cyclobuty!;

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
20  selected from nitrogen, oxygen and sulphur;

and
R is a 5- or 6-membered heteroaromatic ring containing a hetercatom selected
from nitrogen, oxygen and sulphur.

25

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;

30 R%is hydrogen or C-C, alky!;

R®is hydrogen, C4-Cy alkyl, which is optionally substituted with one or more R®
groups, or RE, which is optionally substituted with one or more R® groups;



atons, of which at |east one is a heteroatom sel ected from nitrogen, oxygen
and sul phur; Ris a 5-nenbered heteroaromatic ring containing a heteroatom
sel ected from 10 nitrogen, oxygen and sul phur and optionally up to two

further ‘%69 Mhogd®Ms in the ring, or a 6-menbered het ereasmBbiCsy i ng
i ncl udi ng or 3 nitrogen atonms; RE is a nonocyclic saturated ring
system contai ning between 3 and 7 ring atpgs 15 contai ning one nitrogen
atom RF is a nonocyclic or, when there are an appropriate nunber of ring
atons, polycyclic saturated ring system containing between 3 and 10 ring
atons containing at |east one nitrogen atom and optionally one other atom
sel ected 20Rf tohydrsyernCaly atkyl ph@:CHaloalkql, monocyclic saturated ring
system cont ai ni ng between 3 and 7 ring atons, of which at |least one is a
het er oat om sel ected from nitrogen, oxygen and sulphur; 25 R" is a 5- or

6- menber ed hgt EN%QQF@HSCRF'WQCE%‘B@&H@ S%Bstlﬁéémlfﬂiéﬁé’ F%orgg?ggnq@shand

RN are each I'ndependently & nonocyc tura ring sys i ng
either 5%r 6 ring atons, of which at |east one is a heteroatom selected
from ni trogen,5 o ygen and sul phur; and WO 2004/ 096810 PCT/ 1B200Q4/ 001433 -21
RMis a 5- oR aled an&ieleohinloatiyl @ach il whieh i eptinpallyrssbstissedhy

sel ected r I 5 Most preferred conpounds are:
1-(2-et hoxyeﬁ)@/%§/ @ﬁeen al Qﬁfg%} Qa%aﬁ{&&bl perazin-1-yl]-Npyrimdin-4-yl-
1 H pyrazol o[ 4, 3-dl pyri m d| n 7-am ne,
1- (2- et hoxyet lgyl zqu?‘ eth [ (3R) - 3- et hyI pi perazin-1-yl]-Npyrimdin-4-yl-
H - or hy rogen
10
R®* is C+-C. alkyl or C;-C, haloalkyl, each of which is optionally substituted by
C1-C4 alkoxy, C;-C4 haloalkoxy or a cyclic group selected from R, R and RY, or

s R
15 R’ is halo, C1-Cs alkyl, C1-Cs haloalkyl, oxo, OR' or CONR'*R'®;

R® is halo, phenyl, C;-Cs 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;

20
R is C-C; alkyl, C1-Cs haloalkyl or CO.R™;

s halo, C3-C1o cycloalkyl, Cs-C1o halocycloalkyl, phenyi, OR™, OC(O)R™,
NO,, NR™R'®, NR™?C(O)R", NR™*CO,R™, C(O)R'?, CO.R™, CONR™?R'™, CN,
25 oxo, C4-Cg alkyl or C4-Cs haloalkyl, the last two of which are optionally
substituted by R'";
R" is OH, phenyl, NR'?R" or NR™CO,R";

30 R'and R" are each independently hydrogen, C;.Cs alkyl or C1-Cg haloalky;

R is C1.Cgalkyl or C4-Cg haloalkyl;



pyrazol o[ 4,3-d] pyrimidin-7-ami ne,
1-(2-et hoxyet hyl ) - 3- et hyl - NS- net hyl - NS- (1- et hyl pi peridi n-4-yl)-N7
pyrimdin-4-yl- 1 Hpyrazol o[ 4, 3-d]pyrimdine-5,7-dianmne, 15

3-met hyl - 5- [ (3R) - 3- et hyl pi per azi n-1-yl ] - 1- (2- n- priapoppsetdawidss N pyri m di n- 4-
yl -Wo 249680l of 4, 3- d] pyri i di n- 7- ani ne,

5-[ (2R 59)-2, 5-di met hyl pi per azi n- 1-236] 1- (2- et hoxyet hyl ) - 3- net hyl - N- pyri m di
n-4- 20 yi-1 H-pyrazol o[ 4, 3-d] pyri mdi n-7-am ne,

5-1(2R45S) - 2 t y era 1 ]-1-(2- ethoxyethyl) 3-ethyl-N-pyrimdin
-4-yl Rs APy 99%369 [é;g:p&?QQ@MQfOHYDY ani ne,

1- (2- et hoxyet hyl ) - N5, 3-di net hyl - N7- (4- net hyl pyrldi n-2-yl)-NS-[(3S)-1-

met hyl pyrrolidin-3-yl]-1 H pyrazol o[ 4, 3-d] pyri m di ne-5, 7-di am ne,
1-(2-§{Bhaphenwyl)-3-et hyl - M net hyl - N7- (4- net hyl pyridin-2-yl)-N5-[(3 §)-1-
met hyl pyrrolidin-3-yl]-1 H pyrazol o[ 4, 3-dl pyri m di ne-5, 7-di am ne, 30

1- (2- et hoxyet hyl ) - 3- (net hoxynet hyl ) -5-[ (3R) - 3- rrethyl pi perazin-1-yi]-N(4-

a1 6000 DERGA I B RAGISL CatponRIh N aco STaRTy g 200 090810

N5 di medrhy, ofNVRICH -atnbddst] gheris di metBrodtdm delected from nitrogen, oxygen and

H pyrazol o[ 4, 3-d] pyri m di ne-5, 7-di am ne;

(1- (ZSB‘PI'?Hkyet hyl ) - 5-[ N-et hyl - N-net hyl ami no] - 7- [ (4- net hyl pyri di n- 2-yl ) ani no]
-1 H 5 pyrazol o[ 4, 3-d] pyri m di n- 3-yl } met hanol ,

1- (2-isopropoxyet hyl)-3-nmet hyl -5-[ (3R) - 3- net hyI pi perazin-1-yl]-Npyrimdin-4
-yl - RHe py5-azarhberedBhelapyaromaticrring eoitamind & heteroatom selected from

ST S LA AR T ey g{q- ASH L\gjigp%mgw U Pt gan atome gy NV < PYT AN
1_
L (2 ey Bttt BBidod b SRV 0k Puogd - N1 (39)-

atoms,

Rfisa monocyclic saturated ring system containing between 3 and 7 ring atoms

15  containing one nitrogen atom;

R isa 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
20 from oxygen and sulphur;

R%isa 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;

25
R" is a 5- or 6-membered heteroaromatic ring containing up fo two nitrogen
atoms;

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

and



1-nmet hyl -5-[ (3 R)-3-nethyl pi perazin-1-yl
pyrazol o[ 4, 3-d] pyri m di n-7-amine, N-[5-

y 3-propyl -N-pyrimdin-4-yl-1 H
5
4R) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ) - 1-
I
1
h

]
((1 R
(2-ethoxyethyl)-3-ethyl-1 H 20
pyrazol o[ 4, 3-d] pyri m di n-7-yl ] -4-met hyl pyridin-2-ylamn
43) - 2, 5- AVQZAMEGRINO[ 2. 2. 1] hept - 2-yl ) - 1- ( 2- et hoxyet hyl ) ?’§TNF%I§’I”('§’J”I{S
pyrazol o[ 4, 3-d]pyri mdin-7-yl]-4-nmet ylg ridin-2-ylam ne,
N-{1- (2- et hoxyet hyl) - 3- met hoxynet hyl - 5- [ ( - 3- et hyl pi pera2| n l1-yl]-1 H
pyrazol o[ 4, 3ad]pyrimdin-7-yl}-6-nethylpyridin-2-ylamne,
N-{ 3- et hyl -B- quﬁyosﬁnﬁﬁﬁghe@e%@eﬁpatmn@mq fing pontaming 2 heteroalerosalneieg) et hy
1]-1 H pyr ] i }pyrimdin-4-ylamne, 30
N-{5- (3, 8- d?@hq{'ﬁ?@? [C§<¥/éé§‘ LT
Joct-3-yl)-3-nmethyl-1-[12-(2,2,2-trifluoroethoxy)ethyl]- 1
H pyrazol o[ 4, 3-d] pyri m di n- 7-y| }-6-net hyl pyridin-2-ylam ne, WO 2004/ 096810
PCT/ 1B2004/ 001433 -23 N-{3-ethyl-5-[(3 '
R) - 3- et 2,2-trifl uoroethoxy) ethyl]-1 H -
pyr azol olﬁi p@Bg élnr?jojf'haf‘%%?m m di n- 4-yl am ne,
N-{3- net hyl - 5- (p| pera2| n-1 -yl)-1-12-(2,2, 2-trifl uoroethoxy)ethyi]--l
H-pyrazol o[ 4, 3- r|md|n7g 6rrethy|pyr|d|n | am ne,

{3- net hyl - V(?@i Wy simethyh zi&ﬁ aanmmmyimmpzaznz-leﬁN-pydmmﬁesﬂﬁéky) et hy
I

1-

]-1 H pyrazol o }p| peri di ne-4-carboxylic acid, 10
N-{3- et hyl - 93{’?5%!4)0@3@'%%@’52 W1yl ]-1-[2-(2. 2. 2-trifl voroet hoxy) et hyl
]-1 H- pyrazolo[4, 3-d]pyrimdi n 7-yl }pyridazi n-4- yI am ne,

N-{3-ethyl -5-[ (3R)-3-net hyl pi perazin-1-yl]-1-[2-(2, 2, 2-trifl uoroethoxy) et hyl
1

e

2-
H-

H  phdr az bi{Sfedhaxcydting -8 ratiyirb-{ 37 B-petrmipipeiagiri- mwjrnd‘mmymsdme 1HL5

t hyl - NS- et di n- 4-yl ) - N7- ( 6- met hyl di n-4-yl) - 1-
(3. 2. 2. PrEB bR o Ry iping: 7Y e et pyrm A4y

pyrazol o[ 4, 3-d} pyri m di ne-5, 7-di am ne,
N- { 3- net hoxynet hyl - 5-[ (3R) - 3- ne&t pi perazin-1-yl]-1-[2-(2, 2 2-trifluoroetho

I
Xy) 20 ethyl] (E-G%h@w%!zyj) Stesh- )[;‘}Bihths - mmﬂptﬁQMMMbW|-WW@WMwh ne,
1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine,

]-
3-
[

15
3-methyl-5-[(3R)-3-methylpiperazin-1-yl}-1-(2-n-propoxyethyl)- N-pyrimidin-4-yl-
1H-pyrazolo[4,3-djpyrimidin-7-amine,

5-[(2R,55)-2,5-dimethylpiperazin- 1-yl}-1-(2-ethoxyethyl)-3-methyl-N-pyrimidin-4-
20  vi-1H-pyrazolo[4,3-dlpyrimidin-7-amine,

J 5-{(2R,55)-2,5-dimethylpiperazin-1-yl]-1-(2-ethoxyethyl)-3-ethyi-N-pyrimidin-4-yl-
1H-pyrazoio[4,3-djpyrimidin-7-amine,

25  1-(2-ethoxyethyl)-N° 3-dimethyl-N-(4-methylpyridin-2-yl)-N°-[(35)-1-
methylpyrrolidin-3-yi]-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine,

1-(2-ethoxyethyl)-3-ethyl-N°-methyl-N"-(4-methylpyridin-2-y1)-N>-[(39)-1-
methylpyrrolidin-3-yl]-1 H-pyrazolo[4,3-dlpyrimidine-5,7-diamine,

30
1-(2-ethoxyethyl)-3-(methaoxymethyh-5-[(3R)-3-methylpiperazin-1-yi]- N-(4-
methylpyridin-2-yl)-1 H-pyrazolo[4,3-dlpyrimidin-7-amine,



N-{3- et hoxynet hyl - 5-[ (3R) - 3- net hyl pi perazin-1-yl]-1-[2-(2,2,2-trifl uoroethox
y)- ethyll-1 H pyrazol o[ 4, 3-d}pyrimdin-7-yl}-6-nmethyl pyridin-2-ylam ne, 25
N ( 3- met hoxynet hyl - 5-[ (3R) - 3- net hyl pi perazin-1-yi]-1-[2-(2,2,2-trifluoroetho
XY) - &b B!y hockid+ pyrazol o[ 4, 3-d} pyri m di n-7-yl } - 4- mePOyipynesddH32- yl am ne,
1-{3-nethyl -7-(4-met hyl pyridin-2-ylam no)-1-[2-(2,2,2-trifluoroethoxy)ethyl}
-1 H pyrazol o[ 4, 3-d} pyri m di n-5-yl }-pPperi di ne- 4-car boxylic acid, 30

N-{ 3- et hoxynet hyl - 5-[ (3R) - 3- net hyl pi perazin-1-yl]-1-[2-(2,2,2-trifl uoroethox

- et hyld- 78] 7 IR AL _ t hidim-22glyd am ne, WO
Y bo0a! oo Lis SRS Rictn MY INCNAiimgthiy-Ar TELREISyritif-22y
1- { 3- et W pyfatdoded-apywimidimedd 7-diapiaej no) - 1-[ 2- (2, 2, 2-tri f| uor oet hoxy) et hyl

]-1 H pyrazol o[ 4, 3-d] pyri m di n-5-yl } pi peridi ne-4-carboxylic acid, and 3,
N5- di net hyl - N5- (1- et hyl pi peridin-4-yl)-N -(6-nmethyl pyrimdin-4-yl)-1-[2-(2,

it ook S FEPRRT S PR Mg R GAGLRIC AR 2 Pamiel 12T e =
pol yaror prazolo|4 3 dipgimiatinded}methiamot, oner . 10 Phar maceutical |y acceptabl e

salts of the conpounds of formula (1) include the acid addition and base
salts (including disalts) thereof. Suitable acid addition salts are forned

from aci el f - j . g 2 a0et at e,
aspar o 62 BMERg B IS (R S ety SRR T IR e 43
cansyl at B-pyrhidioes- cholrinvidii-g-amise, ate, fumarate, gluceptate, gluconate,

gl ucuronate, hibenzate, hydrochloride/chloride, hydrobrom de/brom de,
hydr oi odi de/i odi de, hydrogen phosphate, isethionate, D- and L-lactate,

I : I . , I . Wihe,
ol F nite b fiesta) R i dRACH 3s RGN IR 0 AL AP BRI ELS. . T
succi naylmHspyr@gm[q,,s- pyaintidinet 3 7tdiahne,and tosyl ate salts. Suitable base
salts are fornmed from bases which formnon-toxic salts. Exanples include

the al um nium arginine, benzathine, calcium choline, diethylan ne,
1-(2-ethoxyethyl)-3-ethyl-N>-methyl-N-(5-methylpyridin-2-yl)-N°-[(3S)-1-
methylpyrrolidin-3-yl]-1 H-pyrazolo[4,3- dlpyrimidine-5,7-diamine,
15 )
1-methyl-5-[(3 R)-3-methylpiperazin-1-yi]-3-propyi-N-pyrimidin-4-yl-1 H-
pyrazolo[4,3-d]pyrimidin-7-amine,

N-[5-((TR, 4R)-2,5-diazabicyclo[2.2.1]hept-2-yl)-1-(2-ethoxyethyl}-3-ethyl-1H-
20 pyrazolo[4,3-d]pyrimidin-7-yl}-4-methylpyridin-2-ylamine,

N-[5-((15, 45)-2,5-diazabicyclo[2.2.1]hept-2-yl)-1-(2-ethoxyethyl)-3-ethyl-1H-
pyrazolo[4,3-dipyrimidin-7-yi]-4-methylpyridin-2-ylamine,

25  N-{1-(2-ethoxyethyl)-3-methoxymethyl-5-[(3 R)-3-methyipiperazin-1-yl}-1H-
pyrazolo[4,3-d]pyrimidin-7-yl}-6-methyipyridin-2-ylamine,

N-{3-methyl-5-[(3R)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H-
pyrazolo[4,3-dlpyrimidin-7-yi}pyrimidin-4-ylamine,

30
N-{5-(3,8-diazabicyclo[3.2.1]oct-3-y!)-3-methyl-1-[2-(2,2,2-triflucroethoxy)ethyl]-
1 H-pyrazolo[4,3-d]pyrimidin-7-yl}-6-methylpyridin-2-ylamine,



25 di ol am ne, glycine, |lysine, magnesi um neglum ne, olam ne, potassium
sodium tronetham ne and zinc salts. For a review on suitable salts, see
Stahl and Wermut h, Handbook of Pharnaceutical Salts: Properties, Selection,

and Use, V%bei?j% 10Wei nheim 30 Germany (2002). A phar pegagbidosadilys
accept abl e sa‘{ of 'a conmpound of formula (1) may be readily prepared by

m xi ng toget her solutions of the conmpound2gf fornula (I) and the WO
2004/ 096810 PCT/ 1 B2004/ 001433 -25 desired acid or base, as appropriate. The

salt may pregj Léﬁﬁ/ﬂs_f[g%mé?%@ﬁwy%éaﬁn-1@9@5%thgc,é,Qeknﬁx?fdétﬁa@gétﬂg%—ﬁyrmy be

recovered by evaporati t he vent . har maceut 1 cal |y accept

sol vat es i n pyEmotEHASdQEytimidine-yhmemidonditarhimbe 5 hydr at es and sol vat es
wherein the solvent of crystallization nay be isotopically substituted,
e.g. D20, acetone-d6, DVMSO-d6. Also within the scope of the invention are

cl at hrates, = _d_he 14 _ 13, % i i | tfas ;

af orenent i Ong{j{%g{é\‘?ﬁlé mk%‘e%zg{r"&am gﬂ? %Q%OWQE%&B?JS%Wi Lﬁ?}yréﬂylé[ﬁ%
non- st oi chi omyrintidayPuyiit&-mdibyiparidied-glanofiesuch conpl exes, see J Pharm
Sci, 64 (8), 1269-1288 by Hal eblian (August 1975). Hereinafter all
references to conpounds of forrmula (I) include references to salts thereof

and to sol vate lﬂ;é" TR -0 Rri AN
thereof . The i Q@%ﬂ?@n" ﬁ#&@%ﬁgpﬁml ymﬁlgﬂg %?(%‘%,g%@%%%%@géth?%ﬁ%l a
(1) as her eipglefotuie, JefpynaddinZDyApiperidmth-catiuxybeagid, of the invention are

so-cal l ed "prodrugs" of the conpounds of fornula (1). Thus certain
derivatives of conpounds of fornmula (1) which have |ittle or no

e oo 87 ARt BB Al 35 REV R Ao L NI 220 SR eyttt (1)
having the @grpAoRsf4AB-tipyritmidinSughpghitaziregyeninese referred to as

"prodrugs". Prodrugs in accordance with the invention can, for exanple,
be produced by

N-{3-ethyl-5-[(3R)-3-methylpiperazin-1-yl}-1-[2-(2,2,2-trifluoroethoxy)ethyl}- 1 H-
pyrazolo[4,3-dlpyrimidin-7-yl}-2-methylpyrimidin-4-ylamine,

15 _
3-gthyl-N°-methyl-N°-(1-methylpiperidin-4-yl)-N’-(6-methylpyrimidin-4-yl)-1-[2-
(2,2,2-trifluoroethoxy)ethyl]-1 H-pyrazolo[4,3-d]pyrimidine-5,7-diamine,

N-{3-methoxymethyl-5-[(3R)-3-methylpiperazin-1-yi}-1-[2-(2,2,2-trifluoroethoxy)-
20  ethylj-1H-pyrazolof[4,3-dlpyrimidin-7-yl}-6-methyipyridin-2-ylamine,

N-{3-ethoxymethyl-5-[(3R)-3-methylpiperazin-1-yi]-1-{2-(2,2,2-trifluoroethoxy)-
ethyl]-1H-pyrazolo[4,3-d]pyrimidin-7-y(}-6-methylpyridin-2-ylamine,

25  N-{3-methoxymethyl-5-{(3R)-3-methylpiperazin-1-yi}-1-[2-(2,2,2-triflucroethoxy)-
ethyl]-1H-pyrazolo[4,3-d]pyrimidin-7-yi}-4-methylpyridin-2-ylamine,

1-{3-methyl-7-(4-methylpyridin-2-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H-
pyrazolo[4,3-dipyrimidin-5-yl}piperidine-4-carboxylic acid,

30
N-{3-ethoxymethyl-5-[(3R)-3-methylpiperazin-1-yi]-1-{2-(2,2,2-trifluoroethoxy)-
ethyl]-1 H-pyrazolo[4,3-djpyrimidin-7-yl}-4-methyipyridin-2-ylamine,



repl aci ng appropriate functionalities present in the conpounds of formula
(I') with certain noieties known to those skilled in the art as
"pro-noieties" as described, for exanple, in "Design of Prodrugs" by H

Bun qumgghﬁevier, 1985). 30 Finally, certain conmpoumseo@i$3drmul a (1) may
t he ves ‘act as prodrugs of other conpounds of formula (I). WO

2004/ 096810 PCT/ 182004/ 001133 -26 wounds of formula (1) containing one
or nore asymmetric carbon atons can exist as two or nore optical isoners.

Where a_coMRoUAgdAC - __}@é}ﬂ hASro- i keRNL eRe group,
geonet ?‘i @O%I%gy ?ﬂgﬁée{kﬁﬁ%y@dﬂ )sl rne*rits?%?i?e[2 %%’%ﬂg!ﬁg?ﬂ’oaﬁgomeWt he conpound
cont ai nRrafois4e-afpirienidin-Eet)piparidind-decaiboxydiemcid, aandmeri ¢ i someri sm

('tautonerism) may occur. It follows that a single conpound nay exhibit
nore than one type of isonmerism Included within the scope of the present

P e IRl \PRA ARl ASIP R 4.y AR ety ATRId, A0 1Rt @MERpL € T Or

of the Tonpound ounds exhibiting nore than
one st y gefiedrobxgiatapi]- 1dhgyrazolod Ssalpymidihe<né-damine e thereof. Cis/trans

i somers may be separated by conventional techniques well known to those
skilled in the art, for exanple, fractional crystallisation and 15

chromat ography. Conventional techniques for the preparation/isolation of

i ndi vi dual stereoisoners include the conversion of a suitable optically

pure pr@piastimefHeredi anl phatmaceutizgaiyateelftabld daty, sobmaeeantl a salt or
derivative) using, for exanple, chiral 20 HPLC, or fractional
cryst al Palyaeinds dfsaid gompaandsairdaiiomen t s forned by reaction of the
ra(ﬁ%mat e with a suitable optically active acid or base, for exanple, -
tartaric acid. The present invention also includes all pharmaceutically

accept aph&miaeitibhy 36carabRrl sar0fohe 2oppmmdsdofdbrrhalany) mclude thén i sot opi ¢
variation is defined as one in which at |east one atomis replaced by an
at om haGitgdditiensantkbase aelis (ingding disalts) thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.

15  Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate/carbonate, Bisulphate, camsylate, citrate, edisylate, esylate,
fumarate, gluceptate, gluconate, glucuronate, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodide/iodide, hydrogen phosphate, isethionate, D-
and L-lactate, malate, maleate, malonate, mesylate, methylsulphate, 2-

20 napsylate, nicotinate, nitrate, orotate, pamoate, phosphate, saccharate, stearate,

succinate, sulphate, D- and L-tartrate, and tosylate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples
include the aluminium, arginine, benzathine, calcium, choline, diethylamine,

25 diolamine, glycine, lysine, magnesium, meglumine, olamine, potassium, sodium,
tromethamine and zinc salts.

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

A pharmaceutically acceptable salt of a compound of formula (1) may be readily
prepared by mixing together solutions of the compound of formula (I) and the



but an atom c mass different fromthe atom c nmass usually found in nature.
Exanpl es of isotopes suitable for inclusion in the conpounds of the

i nvention 30 include isotopes of hydrogen, such as 2H and 3H, carbon, such
as 13C anqN64 W9&%rogen, such as 15N, oxygen, such as pé@pidsddi®ss
phosphorus, “such as 32P, sul phur, such as 35S, fluorine, such as 18F, and
chlorine, such as 36C. WO 2004/096810 PC3kl B20041001433 -27 Substitution
of the compounds of the invention with isotopes such as deuterium i.e. 2H,

may afford cert.ai her ut i dvant [ lting fro reat er. ..metabolic
Stabi |y, T SrsitBap e B oS DR/ ege, End S A el TR S e Y
requi r ement spe 2BfleBAGY ARAtIGIEOPHRIVETY REOVBretPHE clapSiaiBhastaRs solehrt ai n

i sotopic variations of 'the conpounds of formula (1), for exanple, those

i ncorporating a radioactive isotope, are useful in drug and/or substrate

: di oS dies T . . : oo .‘ H q
car bon- 14, nEnarageLE Al sEPep Bl FOREET A ColsBRERREM, e by e viwets ™"
their easg ofydesy A% sbivatbs WhRer tHesalemesingysthiidalies hahbe ifAbSiBALy
vari ations of the conpounds of fornmula (1) can generally be prepared by

convent i onal stlsthnieduey. Khbwacetonehds OMRO-Hed in the art or by processes
anal ogous to those described in the acconpanyi ng Exanpl es and Preparations
15 using appropriate isotopic variations of suitable reagents. The conpounds

of Tormila_( hlsohiniAdng 6888 oh e fhoRio RArdlEkfiarcd, cRYGRRERIOKRIch dried to

provi de a solid plug, powder, or crystal line or anorphous material .

M crowave or coapiaxesmdurreins yn aeniragt todiye Béoragwntiboedisvivatesiripeskug 20dThe
conmpounds_ of , formula (1), .are inhibitors. of PDE-5 Accor.di% in a further
capect 't He pPESATE HtRSER R o RIS Fis 2R T3S EO0R FaVEu el GrTPIEkRI o
(1), or alaséoambaty 6ar(s5oloe rosdiby erllebinn @uFRAL go7spt, and -
particularly as a nedicafment for the treatnent o di sease or condition
where inhibition of PDE 25 5 is known, or can be shown, to produce a
beneficial effect. i

. ereinafter all references to compounds of formula (I} include references to salts

thereof and to solvates and clathrates of compounds of formula (I} and salts

15 thereof.

The invention includes all polymorphs of the compounds of formula (1) as
hereinbefore defined.

20  Also within the scope of the invention are so-called “prodrugs” of the compounds
of formula (l). Thus certain derivatives of compounds of formula (I) which have
s little or no pharmacological activity themselves can, when metabolised upon
administration into or onto the body, give rise to compounds of formula (1) having
the desired activity. Such derivatives are referred to as "prodrugs”.

25
Prodrugs in accordance with the invention can, for example, be produced by
replacing appropriate functionalities present in the compounds of formula (I} with
certain moieties known io those skilled in the art as "pro-moieties” as described,
for example, in "Design of Prodrugs” by H Bundgaard (Eisevier, 1985).

30

Finally, certain compounds of formula {l) may themselves act as prodrugs of other
compounds of formula ().



The term"treatnent” includes palliative, curative and prophylactic
treatnment. Diseases and conditions suitable for treatnment with the
conpounds of the 30 invention include hypertension (including essenti al
hypertenS| on,. pul monary hypertension, secondary hypect/esmwommi4issol at ed
systWI‘H? ﬂ%ﬂ&'ot ension, hypertension associated wth di abetes, hypertension
associated with at heroscl erosi s, anggrlenovascul ar hypertension), congestive
heart failure, angina WD 20041096810 PCT/1B2004/ 001433 -28 (i ncl uding

t abl e, ~ unst abl e t arter
G ceasSoREnGnLs ol BAmUBE |15 B fibB TR & mof 8slphetic talffon ERIASRAK  &rter
pat enciexist Wahwasomaste Bpficallistwers Whasanarcpnipuinepdiderylla (ipcoptadsl
vascul ar di sease, atherosclerosis, nitrate-induced tolerance, nitrate

tol er arafealkenﬂmaé&enwenergmmcgajlm@:ta@@fs/&ﬁ@ﬁ 0T/ E) iRAMBE #€ syndr one,

obesity ual fungti [ i npot ence,
femal e @éﬁﬁ’i? aﬁ‘ﬂ%ﬁ'& ggwg&hﬁﬁgﬁﬂ %ﬁ%l %é?ﬂ"nﬁ% |Aoﬁei%fcgrn%ﬁ@ hypoacti ve
sexual quéﬁbri%ufbrﬁéﬁé'%omét‘i’ém' (Sag@EHsm Fmay cicapr désliovietrate singleal or gasnic
dysfunction and sexual dysfunction due spinal cord injury), premature

| abour ,copnpewsl aayshdibitiare tban kes ty;p%lof/t%%‘ﬂ@fé‘vﬂlo ovary syndrone, benign
prostatic hyperpl asia, bladder outlet obstruction, incontinence, chronic
obstructive pul nonary di sease, acute respiratory fail ure, bronchitis,

chroni qnasHBARYitHHh 'tl?é 9bt§p@%¥ h@pre%'ehﬂrﬂﬁeﬁtibhlaifé fil Dptigst isoRtdrsj ty di sorders
(including irritable bowel syndrone), Kawasaki's syndrone, nultiple

scl er osgenmeiticisemnes asd tgtomagic fpfmsméh% coglpionna &f deinulagBar r i ng,

fibrosi.s ai n arti 15 neu a er Si s,
baIWnes‘Qd”ﬁmgc? Bpug 8%5 'béﬁ'@ mgﬁea Qéﬁ‘fp% éﬂ%"ﬁ‘%@%ﬁ? %ﬂﬁi’aﬁ% a further
aspect, oitdi Bf ®oePthdB¥ent i on provi des for the use of a conpound of formula
(I'), or a tautoner, salt or solvate thereof, for the manufacture of a 20
medi canent for the treatnment of a di sease or condition where inhibition of
PDE- nown, or can be sho beneficial eff and in
parti cubﬁt‘r ansISemess g@%}gﬁg ngaV\a@gq&yﬁo&ygnﬁpg@éachwqyﬁg W%&Y’i&n par agr aph.
In a pr@bes sRAe@TRIME BRNfor HfnsleSRASKOMY! chpAdiisatsh Asghyper t ension.  Mor

15  chromatography.

Conventional techniques for the preparation/isofation of individual sterecisomers
include the conversion of a suitable optically pure precursor, resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral
20 HPLC, or fractional crystallisation of diastereoisomeric salts formed by reaction
of the racemate with a suitable optically active acid or base, for example, tartaric o
acid.

The present invention also includes all pharmaceutically acceptable isotopic

25 variations of a compound of formula (1}. An isotopic variation is defined as one in
which at least one atom is replaced by an atom having the same atomic number,
but an atomic mass different from the atomic mass usually found in hature.

Examples of isotopes suitable for inclusion in the compounds of the invention
30 include isotopes of hydrogen, such as °H and ®H, carbon, such as "*C and C,
nitrogen, such as '°N, oxygen, such as 'O and 20, phosphorus, such as *P,

sulphur, such as %S, fluorine, such as '®F, and chiorine, such as ¥Cl.



25 epreferably it is essential hypertension, pul nonary hypertension,
secondary hypertension, isolated systolic hypertension, hypertension
associated wth diabetes, hypertension associated with atherosclerosis, or
renovascul aw0 2g{e6siensi on. 30 I n anot her preferred enmbodifdiB200iRI44 sease
or condition is diabetes. In a further aspect, the present invention
provi des a method of treatment of a disordeéf- or condition where inhibition
of PDE-5 is known, or can be shown, to WD 2004/ 096810 PCT/|1B2004/001433 -29
produce a beneitsstiadticef dfetbe, cdmpaumisofthe imverdionneith aotepemsucess deuterium,

a therapeuticall'y effective anpunt of a

roduce a benagulsialio 6t
conmpound. of ik sl BYIGHTGIR CETIAMIHBBENICANYANSERT ASING BaGeaNvat o or

| h th . . : . , b :
Ryert ensi o Nereog AN,y SRS JaGEPn A RET e g '

hyper tensi on, reqeeasienis, anydeericesagbe prefdraéeh SyRé dircamdydimdsensi on,
hypertensi on associated with diabetes, hypertension associated with
at heroscl ePosi s, or renovascul ar 10 hypertension. |In another preferred

enbodi ment, tr@%ﬂéiﬁi@(ﬁgel L\gag%'ﬁghg ' thd ﬁor%i@gﬁg?%f {Jﬁ%l& ?lmpggggﬁeéﬁﬁgse

present I nventl one or 1n I natl on

t herapeuti c agesdporaiera usdidactivecisotopeatir@nsedul ih @l diel/or Sliianpetbsge agent
the adm nistration of the two agents may be sinultaneous or sequential.

Si mul t aneous ddsiiption studies.i e (Reieactive IsRiRPAs itium. ion “bt andganpre14dbeage

(o Lhat corparog, el BB seant pRBe a Vel Pl o Petiette '

admi ni st r aii onarid\@addyafiehhe obdaigetishr ati on of the two agents according to
di fferent schedules provided that there is an overlap in the periods during

which the treatnent is provided. Suitable agents with which the conpounds

of formula I an. be.co-adm.nj ed inc KWrin, angiotensin |

receptor ant gdgﬂfo {csvgna%on% @tﬂé%roﬁ{po%nde ch ?gr‘?mﬂg% cah genne(?al?y 6& prepar'éd by
conventional technigques known to those skilled in the art or by processes
analogous to those described in the accompanying Examples and Preparations

15 using appropriate isotopic variations of suitable reagents.

The compounds of formula (l) may be freeze-dried, spray-dried, or evaporatively
dried to provide a solid plug, powder, or film of crystalline or amorphous material.
Microwave or radio frequency drying may be used for this purpose.
20
The compounds of formula (1) are inhibitors of PDE-5. Accordingly, in a further
" aspect the present invention provides for the use of a compound of formuia (1),
or a tautomer, salt or solvate thereof, as a medicament, and particularly as a
medicament for the treatment of a disease or condition where inhibition of PDE-
25 5is known, or can be shown, to produce a beneficial effect.

The term “treatment” includes palliative, curative and prophylactic treatment.

Diseases and conditions suitable for treatment with the compounds of the

30 invention include 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



(such as | osartan, candesartan, telm sartan, val sartan, irbesartan and 25
eprosartan), calciumchannel blockers (such as am odi pine), beta-blockers
(i.e. beta-adrenergic receptor antagonists such as sotal ol Brogranol ol ,

ti ol ONQ 208086RID0| , carvedi | ol and metoprolol), O 10PET/AB2HH/0 pt or
antagoni sts, im dazol I nes, soluble g nyI ate cyclase activators, diuretics
(such as hydrochl orothiazide, torsem<®, chlorothiazide, ch(orthalidone and

am | oride), 30 al pha adrenergi c antagoni sts (such as doxazosin), ACE
(angi ot efisthidingnsteble, nigstainie pid)variant (7 inarse@anging). gtrokapesronasnal apri | ,

el of enoABennHSpFY oridestyRF o EIRT s RARRh o AR bRRRREL °°

anti di abefthcggenéss aéwp@%utaﬁyéugwcoeaﬁaﬁpgﬂéﬁgfa%m BefiphBR1 445603433 -30

sul fonyl ureas”('such as gl yburide, g | pi zi de and gllneplrlde) glitazones
(such as diseaseghihesesslerasinl nifaigtinducashtolerandenpitiate tﬁlepanoehdiaémm ol
| ower i ng. a ent ravastatln

o e 1 iPRETeT gD taRiafSraRbalks SyndioRe Hiti: se i b Bindignnas ( such

as gabap?lﬂbﬁuﬂmgofn%%a@?édtﬂe diokddr impotence, female sexual arousal disgrder,
R, 5R, 6S) -6- (am nomet hyl ) bi cycl o[ 3. 2. 0] hept - 6- y[ yacetic aci d,

(ami norretchtpralmfw“mwm fenbig T)&‘Pﬂﬂc[i\le Benqaim"@zctswﬂeumf@mabe[sexu@ll

(a5 us” Painihisie: %Q'CVC'@QFT@E%?}WC BJBTAG ane el dystungtion due to
a, 32, 5(X)spnd &afam ybmt@ﬂéqhs&& %r@-]eﬁ%‘?ﬁp§%}éﬂ%§§§ﬁbﬁhe§%&lycysnc

(3S,5R) - 3 am norret | oct anoi c acid -3-am no-5
met hyo hemvan/oswcaonné beﬁigrsm)osmt@myrmeﬂﬁam biddten autiet obsiractand ( 3S, 5R) - 3w,

am no- 5- net hyl oct anqi c_am met hyl octangic acid). In a further aspect,.
he. br es oM ASRH HOPERTBBE PN D LSRRG, cibte KGN BIUEonpr | 51 ng

a ConmpounRg, hi socéﬁgt#rﬂc(a' mﬁral?erﬁgaa{ i %“Tallénﬁnéﬁ]n%ﬁs G@rﬂbﬂﬁg%iﬁdbr sol vate

or pol ynorp a seco maceu ct I ve agent ‘se sfect ed
fromt hos{mcludmgandrltablet bewpt s.-fmﬂom@ rjéawgsalph syﬁdeome;rpuumie soferohis, i nventi on
may be a n| ste,r al one or. i.n cqnbination w.t 6{&éher drugs and wil |

general | y ISGaSee fPSQUas(Sy ﬂ?'rr‘rﬂpﬁquﬁl SeRTARg, {DL8RIS PRBAPAIMIF N or
nor €4 @haw&%&hﬁaﬂé.ﬂ), RERBEE FheiasBER BafiHeys, AlRrAkEMBesophagus, 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
20  medicament for the treatment of a disease or condition where inhibition of PDE-
5 is known, or can be shown, to produce a beneficial effect, and in particular =
those diseases and conditions listed in the preceding paragraph.

in a preferred embodiment, the disease or condition is hypertension. Mor

26  epreferably it is essential hypertension, pulmonary hypertension, secondary
hypertension, isolated systolic hypertension, hypertension associated with
diabetes, hyperiension associated with atherosclerosis, or renovascular
hypertension.

30 Inanother preferred embodiment, the disease or condition is diabetes.

In a further aspect, the present invention provides a method of treatment of a-

disorder or condition where inhibition of PDE-5 is known, or can be shown, to



"excipient" is used herein to describe any ingredient other than the

conpound of the invention. The choice of excipient wll to a | arge extent

depend on the particular node of administration. 25 The conpounds of the

i nvention be administered orally. Oral admnistratiqp. befobi g)gve
T/IB2d04/0: 14

swal | owi n&oé’é%“?fﬁé‘c” the conpound enters the gastrointestinal tract

buccal or sublingual adm nistration may b, enpl oyed by which the corrpound
enters the blood streamdirectly fromthe nouth. 30 Forrmnul ati ons suitable

f | ad trat id f h tabl et
capsul 65 conPBEAFRG BRI FHEEL 10 irtar el wﬁcbﬁﬁém%bccqrﬁéaﬁaés (i el udi ng

liquid-fill eQ&mnrﬁQéM‘ﬁ%td@éﬁ' maﬁﬂﬁalrhaﬂ‘fé‘r A}tic%H @ff@é‘ew@ﬁ g‘%/oéﬂ 6810 i ng

muco- adhesi ve) sprays and for at1ons

PCT/ | B2004/ 06fli¢gaula- (1o a qbadn&@euhﬂaﬁy ao«rmtabkel sale sshabe 0s poh/snorsbl utions,
syrups and el ixirs. Such formul ati ons may be enployed as fillers in soft or
hard capsul eDeLRR| typically conprise a carrier, for exanple, water, '

et hanol , fpropylene glycol, 5 nmethylcellulose, or a suitable oil, and one or
nore emul si fying agents and/ or suspending agents. Liquid formulations may
al so be prepmadréjyrred@mbmﬁmﬁithatdimsefora:mdlitimh isfrpeebeasioine, Marem a

Fact. 10 o PRTRGENI I SRePHp LY oA SR EOD RS AR ORI B e Ebor
I ni 2001) .
The composi t e o tﬁ@%‘fﬂ%@%ﬁf'“@”&@%‘%ﬁaQﬁﬁ%%%*%ﬁ%%aaﬁﬁ@ﬁﬁﬁ%é ey

conpri se: 15diabegtesdhgpertéhsibmw asSoniptaahditto AtHayostlbrosisl Jor ¥@nd@dscular

M crocryst al Iql ne cellul ose 64.12 Lactose 21.38 Croscarnellose sodium 3. 00
10 ypertension.

In another preferred embodiment, the disease or condition is diabetes.

The compounds of the present invention may be used alone or in combination

15  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 subsiantially the same time. Sequential

20 administration includes the administration of the two agents according to
different schedules provided that there is an overlap in the periods during which

§ the treatment is provided. Suitable agents with which the compounds of formula

() can be co-administered include aspirin, angiotensin Il receptor antagonists
(such as losartan, candesartan, telmisartan, valsartan, irbesartan and

25 eprosartan), caicium channel blockers (such as amlodipine), beta-blockers (i.e.
beta-adrenergic receptor antagonists such as sotalof, propranolol, timolal,
atenolol, carvedilol and metoprolol), CI1027, CCR5 receptor antagonists,
imidazolines, soluble guanylate cyclase activators, diuretics (such as
hydrochlorothiazide, torsemide, chlorothiazide, chiorthalidone and amiloride),

30 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,



Magnesi um stearate 1.50 Quantity adjusted in accordance with drug activity.
A typical tablet nay be prepared using standard processes known to a 20
formul ati on chem st, for exanple, by direct conpression Aa l#r’l.? tion (dry,
wet , wo 2002496810 nelt congeal i ng, or extrusion. The t%ﬁo‘iﬂé‘tz 'i*éq% Sation may
conprise one or nore |layers and may coated or uncoated. Exanples of

exci pients suitable for oral adninisitfation include carriers, for 25

exanpl e, cellul ose, cal cium carbonate, dibasic cal cium phosphate, mannit ol

and sosiliemditeast(suclyesrglylurides ghpizite and ghmepiridsy 8litagenss ($HANRS r ol i di ne,

Y si nt el aitiesSie AnBoTo BHad BN EYBB N St aSBh BRI ™ o i
starch ghygprhehforaastatinl bravhsttinl WVaktain, sunvanatis, clbfisratesadpl e, magnesi um
stearate and stearic acid, wetting agents, for exa sodi um | auryl

fsul ph?t eQSme{%in)aaml}eﬂ;:jhagaﬂ@delf@%ig@@dﬂ?um asmbgpaggrlwé’anegabam,s. g Solid
and/ Bt 0 RS Sy By PblBho PSR e VIR PRRE. [ hde el ayed-

sust ai n?Qm?nd?ﬁét?\zﬂf;ycléﬁ@iy]ﬁﬂehﬂﬂ)nﬂikﬁh ;2,4}o&aq1%tz©ﬂ5a111b,m-gg(ﬁmr@ﬁamlaase.

Details of sul e nodified rel ease technol ogi es such as high energy
di sper siybmethyl)ogctoheptymethydaming, 354 Pr@saminomethyk3tdodimethyl-ver ma et a/

"ol case A PRATAGRES A8 {16 one 5P RPN ek R toThe

if" | | | Rkt it gl yeinto the bl ood
oo PIPle R SRS At baapAl A3l (g8 ArtdacsL ) 0 (he Bloo
par ept emabthihepthincic sicicht(8 815 A)r8-antaoiSatnetivdnonsnoic ricidaand €8 5&1R)-3- —~

intraperitoneal, intrathecal, intraventricular, intraurethral,
i nt r ast &WAP:S-Mathyeetamoig acitht r anuscul ar and  subcut aneous. Sui t abl e
devices for parenteral adm nistration include needle (including
m croneedl e) injectors, needle-free injectors and infusion techniques. 20
Par ent erlala futhebkspeon thapreseypinvehtiyn puoddes ferod phammacedticzth may contai n
exci pients such as salts, carbohydrates and hufferi ng% agent.s w)referably to
a pH composition comprising a compound of formula (l), or a pharmaceutical

15  acceptable salt, solvate or polymorph thereof, and a second pharmaceutically

active agent selected from those listed in the preceding paragraph.

The compounds of the invention may be administered alone or in combination
with other drugs and will generally be administered as a formulation in

20 association with one or more pharmaceutically acceptable excipients. The term
“excipient” is used herein to describe any ingredient other than the compound of ""‘
the invention. The choice of excipient will io a large extent depend on the |
particutar mode of administration.

25 The compounds of the invention may be administered orally. Oral administration
may involve swallowing, so that the compound enters the gastrointestinal tract,
ot buccal or sublingual administration may be employed by which the compound
enters the blood stream directly from the mouth.

30 Formulations suitable for orat administration include solid formulations such as
tablets, capsules containing particulates, liquids, or powders, lozenges (including
liquid-filled), chews, multi- and nano-particulates, gels, films (including muco-

adhesive), ovules, sprays and liquid formulations.



of from3 to 9), but, for sone applications, they may be nore suitably
formulated as a sterile non-aqueous solution or as a dried formto be used
in conjunction wth a suitable vehicle such as sterile, pyrogen-free water.
25 The prep¥@aei+@encsad parenteral formul ations under steri PETABRAMIEs, for
exanple, by lyophilisation, may readily be acconplished using standard
phar maceuti cal techniques well known to tBbse skilled in the art. 30 The
solubility of conpounds of fornmula (1) used in the preparation of parenteral
solutions may be increased by suitable processing, for exanple, the use of
high energy spray-dried dispersions (see WO 01/47495) and/or. b he, use of
WO 2004/ 0068 160BETPIBSERS dede U %%B'P%&rq? Qs 8Y€#’BP£W%%"¥%¢§HPEues,
such as the uggofaisak by beXrRHBRSS L8 YileRIRNGH o RAMIL A nt er al
adm ni stration maya be for*rul athg%’ ?%Gbe E ?rrredi ate b5 and#}g?]%r?n%éﬂygﬁ"gl ease.
Modi fi ed rel eeepfise mdazatérn oy exarhpldewdragidnol, psapylanaeticol,pul sed-,
control |l ed dual -, .t eted and. gramed rel ease. The cqnpounds of the

i nvention %ymgF'%ceg@‘?%ﬁ?mPﬁiasﬁué%& ?‘grﬂr@a@rl‘eyof BYRE ?'?V"%ﬁlgﬁntso%q/oéi t her
dermal |y or t&ansaRidBhbents TYBUAorhRIdRohahaP aishWe bR Ypgose incl ude
gel s, hy_drogei[’s, Iotrlmca)n , sollﬁt rcg#r?s, cregns,g%lér?t rre%ﬁ)s,p%dr%&s)tb?ng@ powder s,
dressi ngs, fomeensfiutios of sidatidpiirexempledfensy sach@tant s, sponges, fibres,
bandages and m croemnul sions. Liposones may al so be used. Typical «carriers

i ncl ude al cohol, water, mneral oil, liquid petrolatum white petrol atum

| ycerin and : i i EpQrated -
Jen 15"t or - eFASRBhTRE s th tho iVERROR MhafBISPERANGE] n ARKARSOMIERTRGE 3
(Cct ober 1099jlisint€yraing wwaage dbrmopiictabs Huveendestarisedan BxpertuOpinitat invery by

i ont ophoresi s el ect.roporati on, phaonophoresjs, songphoresis and needl e-free
or nmicroneed| ‘Eheria,pjeggg%D&t\e_ntgo_];&fﬁ)mﬁgaﬁ?&ﬁ@y G %gP”éa@@H-st rati on may be

fornmul ated to be i nmedi at e

The composition of a typical tablet in accordance with the invention may

comprise:
15 _

Ingredient % wiw
Compound of formula (1) 10.00"
Microcrystalline cellulose 64.12
Lactose 21.38
Croscarmellose sodium 3.00
Magnesium stearate 1.50

* Quantity adjusted in accordance with drug activity.

A typical tablet may be prepared using standard processes known to a

20 formulation chemist, for example, by direct compression, granulation (dry, wet, or
melt), melt congealing, or extrusion. The tablet formulation may comprise one or
more layers and may be coated or uncoated.

Examples of excipients suitable for oral administration include carriers, for
25 example, cellulose, calcium carbonate, dibasic calcium phosphate, mannitol and
sodium citrate, granulation binders, for example, polyvinyipyrrolidine,

hydroxypropylicellulose, hydroxypropylmethyicellulose and gelatin, disintegrants,



I and/or nodified release. Modified rel ease formul ati ons include del ayed-,
sust ai ned-, pul sed-, controlled dual-, targeted and progranmed rel ease. Thus
conmpounds of the invention nay be forrmulated in a nore solid formfor 25
adm nME 2@edBAtEs an i npl anted depot provi di ng | ong- PEFREPY MY of the
active conpound. The conpounds of t I nvention can al so be adm ni stered
intranasally or by inhalation, typicetly in the formof a dry powder
(either alone, as a mxture, for 30 exanple, in a dry blend with | actose,

or as a fai examplensodum siieh ghicelate @ndesibinaies, lupfisatind\gentshtdphol i pi ds)

froma dr wder. i nhal e r_,as. anp aer. : fr | sed

cont ai SRR AgBR N e o pEarCratsy Ao Bl TobBETRHIe

PCT/ 1820041 1439t sulRat présetvativshantlaedaabyibaiisamdobléwaptnduce a fine
mst), or nebuliser, with or without the use of a suitable propellant, such

as dichl orof | uoronet hane, The pressurised container, punp, spray, atom zer,

bul d ' |.ut.i. ' - d
corpi si 0 AU g far ol AdHurRalhe PEERR oM Rles € RhinERAEa "
sui t abl eyri/demdatfictereraRt Madifieh FReaSe Remulamdnidinkitkic\delaped-ext endi ng
rel ease of the active, the propellant(s) as solvent and an optional

sur f act susaisadh padseshy eonteplledr dudledasgaiedanchpioghraned release. Detaigi or to
i d wder,. ion f | ati on,. the drug,. i

m or oni < uitgBE TRk RISREdep o B8R R 85 by SRl Ty 1 ess

than 5 JEk6RNaNd chBted ﬁ@rﬁcﬂa@._aaé%%\éerféluhm iRV rARPECAT PAREMASSTdANt | Ng

met hod, such as spiral jet mlling, uid bed jet mlling, supercritical
fluil@ prackesiogy Oo-liner, B6(2anoirhf2000).ctharimhdiied sel@aseforroglatiosataren, or™

spray dryin 5 A suitabl 0 ' formul ation for use in an atom ser -~
usi ng J@&ﬂpﬁéﬂﬂ%;ﬁiﬁﬂqé@fﬁﬁﬁbggce a fine mist may contain from1 pg to
10mg of the conpound of the invention per actuation and the actuation
volume may vary from1l pl to 100pl. A typical formulation nmay conprise a
conpoundThd compounds Of Yhe @¥eptiopmaynalisgibecatimirgstered diraalieinto thenblooid and
sodi um chl oride, Al te[ native sal ¥ent|s .

stream, into muscle, or into an internal organ. Suitable means for parenteral

15  administration include intravenous, intraarterial, intraperitoneal, intrathecal,
intraventricular, intrauretﬁral, intrasternal, intracranial, intramuscular and
subcutaneous. Suitable devices for parenteral administration include needle

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

20 Parenteral formulations are typically agueous solutions which may contain
excipients such as salts, carbohydrates and buffering agents (preferably to a pH -~
of from 3 to 9), but, for some applications, they may be more suitably formulated o
as a sterile non-aqueous solution or as a dried form to be used in conjunction
with a suitable vehicle such as sterile, pyrogen-free water.

25
The preparation of parenteral formulations under sterile conditions, for example,
by lyophilisation, may readily be accomplished using standard pharmaceutical
techniques well known to those skilled in the art,

30  The solubility of compounds of formula (1) used in the preparation of parenteral
solutions may be increased by suitable processing, for example, the use of high
energy spray-dried dispersions (see WO 01/47495) and/or by the use of



whi ch may be used instead of propylene glycol include glycerol and

pol yethyl ene glycol. Capsules, blisters and cartridges (nmade, for exanple,
fromgelatin or HPMC) for 25 use in an inhaler or insufflator nay be
fornul at ed twoeont@igioa powder mix of the conpound of thep¢cTweRbi/@N433a
sui t abl e powder base such as | actose or starch and a performance nodifier
such as 1-leucine, mannitol, or nagnesium st¥&Earate. |In the case of dry
powder inhal ers and aerosols, the dosage unit is determ ned 30 by neans of a

val ve whi ch deldpgbgridteTBirat@doABeiqudd)istshiad tﬁé@edﬁ%%itylbnﬁda@infg
I nvention are typically arranged to adm nister a netered dose or "puff™

contai ning fromdeny® to 20ng of the conpound of formula (1). The overall
dai ly WO 2004(096810 PCTAB20041001433 -35 dose will typically be in the
range 1 pg to 80ng which may be administered in a single dose or, nore

usual l'y, as di éleshidasrsior parsrabetadhiisistiaion nfoy e kaiaedi8be immediate
I nhal ed/ i ntranasal adm nistration nay be fornulated to be 5 i medi ate and/ or

nodi fi ed r elSeas@nd/podiofified relgasgs Madiier.reigassniormuiations indutagethyed-,

i ned-, I - | J | -, d I . Th
compounds of "t et PhlFedy st dba SRt A SR B o
10 exanple, in the formof a suppository, pessary, or enenma. Cocoa butter is

a traditional suppository base, but various alternatives may be used as
appropriate. Forerobapoonds bbihe Byealion agyraiso berdministensdanpically bethe skin

For ml at Fons- i e DHESRiaagb e MEnebe FRtiaer Ty L eS hBhlat PR ercHS -
targeted ang progphasEEfclubelRrs %ydT&@l@,QW@élLﬁfonTshﬁreiaﬂYﬁ,@ﬁtﬁférﬂEYd@tﬁ@pge

adm nistered directly to the eye or ~ 20 ear, typi cally in the formof dr
of a m croni sed>®udendiesaings, sirns.ifimsi skinipatahns, wafens, iaplastsesposges.i | e

saline. Oher fgrmoul,atipns suitab or.ocul a nd andi gl adm nistratiopn

i ncl ude oi nt ment f')sbt? &d%ﬁ# ®|cl(r§_eé"|y53é o %%@%%Way dlso Be used. tl'yp;ca?
carriers include alcohol, water, mineral oil, liquid petrolatum, white petrolatum,
glycerin and propylene glycol. Penetration enhancers may be incorporated - see,

15 for example, Finnin and Morgan, J Pharm Sci, 88 (10), 955-958 (October 1999).

Other means of topical administration include delivery by iontophoresis,
electroporation, phonophoresis, sonophoresis and needie-~free or microneedle
injection.

20
Formulations for topical administration may be formulated o be immediate

A and/or modified release. Modified release formulations include delayed-,

sustained-, pulsed-, controlled dual-, targeted and programmed release. Thus
compounds of the invention may be formulated in a more solid form for

25 administration as an implanted depot providing long-term release of the active

compound.

The compounds of the invention can also be administered intranasally or by
inhalation, typically in the form of a dry powder {either alone, as a mixture, for
30 example, in a dry blend with factose, or as a mixed component particle, for
example, mixed with phospholipids) from a dry powder inhaler or as an aerosol
spray from a pressurised container, pump, spray, atorniser (preferably an



sponges, coll agen) and non-bi odegradable (e.g. silicone) inplants, wafers,

| enses and particul ate or vesicular systens, such as ni osones or |iposones.
A 25 polymer such as crossed-1inked polyacrylic acid,cpohxvin | al cohol ,

hyal uMeQ204/086818, a cel | ul osic pol ymer, for exanple, PCT1 004/001433

hydr oxypr opyl net hyl cel | ul ose, hydrox§g hyl cel | ul ose, or nethyl cellul ose,
or a heteropol ysaccharide polyner, fo&f exanple, gelan gum nay be

i ncorporated together with a preservative, such as benzal koni um chl ori de.
Such f or atomseousingwieciralydmedynanics te progucoa fivatoishio o6 siebulisan witb4/ 096810

PCT/ 1 B2004/ 001433 -36 F |.ati | ar/ i al | [ ti b
For mul at BEVIBOBENPHRECR R SOTaBRPosalte o ForBReBETPbEED) case
formul ati ons include del ayed-, sustained-, pulsed-, controlled dual -, '

targeted, or programmed rel ease. 5 The conpounds of the invention nmay be
conbi nedThe pessilrisedeondainengiusom| spray eatiomizes of nebulisercgwitaaed ri n or

pol yet hyl en | ycol - cont ai ni,n olyners to . inprove their sol ubility,

G s ot Poipa ek SupaSRaoRa ks BiNe SSinRph s oyl f8F cxaflis dpghely

Dr ug-cyc | cgfam' 8nof) F a®XABEBlLaltérnatile da@nt forkasgaargal | y useful
for rmst %@gg%n? rmssgérﬁ g%l?ﬁ niastration routes. @%oth in?:[%ﬁsi g{rjl1 and

non- i ncl eslubitisingy op exterslimpieldasaiskithe aetiven the propediant(s) as sdivestand
conplexation with the drug, , the cyclogdextrin may be used as an auxiliary
e t§vean epaongluRetan Such absslifar Bt st pldeS et ommont v used
for these purposes are al pha-, beta- and 15 gamma-cycl odextrins, exanples of
which may be found in International Patent Applications Nos. WO 91/11172,
WO 910 02F1ier ttmdseNd a&irg podgier Bosuspenaws formulation dheudrag pradiicns s, the tonal

T o SodoRsEHEH5ZooH B os SeBYe 5D thaapad e dRes LS on Por
o 500m " RTTE. e TR 55 SRMIoYRY LYY SpitpRle CoPiniRERTI  o somp.
The t ot absdpirayjeti oukingpfiuitebeaidat milingrsupararigdaidiué procedsinigdedonmses.
nanoparticles, high pressure homogenisation, or spray drying.
15
A suitable solution formulation for use in an atomiser using
electrohydrodynamics to produce a fine mist may contain from 1pug to 10mg of
the compound of the invention per actuation and the actuation volume may vary
from 1l to 100ul. A typical formulation may comprise a compound of formula (1),
20 propylene glycol, sterile water, ethanol and sodium chloride. Alternative solvents
which may be used instead of propylene glycol inciude glycerol and polyethylene -~
glycol.

Capsules, blisters and cartridges (made, for example, from gelatin or HPMC) for
25 use in an inhaler or insufflator may be formulated to contain a powder mix of the
compound of the invention, a suitable powder base such as lactose or starch

and a performance modifier such as Fleucine, mannitol, or magnesium stearate.

In the case of dry powder inhalers and aerosols, the dosage unit is determined
30 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 formuta (1). The overali daily



25 These dosages are based on an average human subject having a wei ght of
about 65 to 70kg. The physician will readily be able to determ ne doses for
subj ects whose weight falls outside this range, such as infants and the

el derly. 30vV@Mdedsds of the invention may be prepared, iRCKHEW Mdtder in
a variety of ways. In the follow ng reaction schenes and hereafter, unless
otherwi se stated R WD 20041(196810 PCTI | B28624/001433 -37 to R6 are as
defined in the first aspect. These processes formfurther aspects of the
invention. 1. &odewd typicalyrbeiisde asynt hgito 80mguvkichhaty be aapihistestaiden teo
the synthesis 5 of . conpounds of orrrul a - and artlcul arly for those
conmpounds of f%PE{?I%PS@? nW{@rL@iUﬁ"l%a“T’ Q'V@ﬁ#%‘@%ﬁ?@wm&&? A%t ed al kyl or

cycloal kyl. The starting naterials are pyrazol ecarboxylic acids of formula
(I'1). Some conpounds of fornula (I1) are itens of commerce, and others are
known in the |Foenagtiors for\?Wmled/ﬁmtwn@aéadminilstraﬁm Mmyberﬁynhﬂatpdetpatreed
according to one or, nore of 10, 1he neth at a availaple in art,
Srch as thove dseteleantfr godhios refense, MoptBusRlasa o BaPIRRINR01 433
-38- Schene 1 0 H b@sed-, Nohtrbid oba- (
(1) 00 RN Hgblzb)‘sugN{a‘li\llﬂe(Na;?ﬁ@ ed-,'to rb c%d al-, Bred MR Nramkldd
release.

The compounds of the invention may be administered rectaily or vaginally, for

10  example, in the form of a suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives may be used as
appropriate.

Formulations for rectal/vaginal administration may be formutated to be

15 immediate and/or modified release. Modified release formulations include
delayed-, sustained-, puised-, controlled dual-, targeted and programmed
release.

The compounds of the invention may also be administered directly to the eye or

20  ear, typically in the form of drops of a micronised suspension or solution in
isotonic, pH-adjusted, sterile saline. Other formuiations suitable for ocular and

andial administration include ointments, biodegradable (e.g. absorbable gel

sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or liposomes. A

25  polymer such as crossed-linked polyacrylic acid, polyvinylalcohol, hyaluronic
acid, a cellulosic polymer, for example, hydroxypropylmethylcellulose,
hydroxyethylcelluiose, or methyl cellulose, or a heteropolysaccharide polymer,
for example, gelan gum, may be incorporated together with a preservative, such
as benzalkonium chloride. Such formulations may also be delivered by

30 iontophoresis.



N2 5 NN-12 RR (IV) =(d) (V) 0z d Rs NH_RNNN(e) NNONC RH
R (V) (MI) 12 RIR RANRI~N Rs NN(g) R NN3 RN5NI _ N5

N N~ RRR (MIIl) (1) Step (a) The carboxylic agji f a (Il) is
conveW@aMHg%¢$e corresponding amide of 5 fornula (I?)Fﬁﬁlgéomﬁﬁelgwdi rectly or,
preferably, via an acid chloride int eégedi ate. Direct conversion may be
achi eved by treating a solution of the“acid with excess amonia in the
presence of a coupling agent such as a carbodiimde (e

di cycl o@(mtdaﬁiqurmcmaréﬁndial(aﬂr@ini%maﬁyndﬁahaﬁrf@wubaiée? ta hglimmasiala ni de)

and optiopall . [ lalx AZ: : ,Labl e sol vents
I ncl udg 31@@5 m@’%‘%@%‘% Mﬁ@ﬁég ﬁ%‘ggg% Z@@@Tﬁ”ﬁ%}@eﬁﬂé %@%\yég'éi on may be
achi eveds yainb@igids@tl, 8sholrdtl elualetdiyetode ot proyrawirhéd eelebye. chl ori de and
N, N WO 2001/ 096810 PCT/ 1B2004/ 001433 -39 di net hyl formam de in a suitable

sol vent such as dichloronmethane, or with thionyl chloride. A solution of
tet r anydP5T oo S U i ER Ry Be oo Puu g bR ABtH S cular
entities such as cyclodextrin or polyethylene glycol-containing polymers to
improve their solubility, dissolution rate, taste-masking, bioavailability and/or
stability.

10  Drug-cyclodextrin complexes, for example, are found to be generally useful for —
most dosage forms and administration routes. Both inclusion and non-inciusion ’
complexes may be used. As an alternative to direct complexation with the drug,
the cyclodextrin may be used as an auxiliary additive, /.e. as a carrier, diluent, or
solubiliser. Most commonly used for these purposes are alpha-, beta- and

15  gamma-cyclodextrins, examples of which may be found in International Patent
Applications Nos. WO 91/11172, WO 94/02518 and WO 98/55148.

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

20  the mode of administration. For example, oral administration may require a total
daily dose of from 0.1mg to 500mg, while an intravenous dose may only require -
from 0.01mg to 50mg. The total daily dose may be administered in single or
divided doses.

25 These dosages are based on an average human subject having a weight of
about 65 to 70kg. The physician will readily be able to determine doses for
subjects whose weight falls outside this range, such as infants and the elderly.

30

Compounds of the invention may be prepared, in known manner in a variety of
ways. In the following reaction schemes and hereafter, unless otherwise stated R’



amoni a or agqueous anmmoni a to provide the amde of formula (I1l). 5
Preferably, a solution of the acid of formula (11) in dichloronmethane is
treated at roomtenperature with oxalyl chloride and a cata%) tic quantity
of N, N di metWYPIOMEN de for 2 hours. The mixture is then ¥ TV{FFEH"%?“-%OC,
excess ammonia is added, and the mxture isggtirred for 2 hours at a
tenperature of 10 between -20C and roomtenperature. Step (b) Wen R6 is

R6A, thi be introduced | N-al kyl at i tep. T d.of
Formula (111 Heyt FuSedRBaA TP % 8300 bbb Sarmebime otropess of
carbonate or biigaihepabs, for exanple potassium carbonate or caesium

carbonate, or a tertiary amne, for exanple triethylamne, N ethyl-
di+i sopropyl am ne or pyridine, and the appropriate chloride (R6A-Cl), brom de

R6A-Sr), iodide - - | syl at e. (R6A- CH3) . o1 tosylate - OSQ2Tol ).
i(n a sLi t abl e Jsol(ﬁhe?ﬂ'ege 3 3 %raesy%‘ &fﬂ@%{h%&zaﬂ&@g@ww IB‘P%S
20 sol ventszin t %EM;I({ i
al cohol s sugh %e{;%ﬁ.'t d;ﬁj(’)slst?ﬁgffﬂg%(s)(ln’ghg ut éﬁéwﬁjlgetﬁgﬁeegbs ?ﬁngé%g‘ﬁcg’pour!% ( nd
2-but anone, N- wiéreirl BY is bydndigan e unisibstitiiteet diiyIfaroyetiatie).arnthasering tri | e.

Alternatively, an al kali nmetal, hydroxjde such as sodjum_hydroxi de or
ot ssaium oL KPRy AgelehY PO SRS B S Tiar It SPr ROBMOSER &

i ncl ude wat er i 1S.Cl -G nts.
A'ternati vel v, oA e R o e o
pot assi um t er t -Wiieox itvey aeyndidknoswedthay miebb apseparddi dablding ¢b \veete mbeno30

i ncl ude the correspondi ng% | ower al.cohol s éi .e. nmethanol for sodium

met hoxi de) ,10 etthereeitigdn that argavalahiedn ihe ArafuciyAs ihpse discussed in part 2

N- net hyl pyrro%lg\gne, N, N- di net hyl formam de and acetonitrile. WO

2004/ 096810 P 004/ 001433 -40 Stronger bases such as sodi um hydri de and
sodi um or potassium hexanethyl disilazide may al so be used. Suitable

sol vents then include ethers



such as tetrahydrofuran and di oxan, N-nethyl pyrrolidinone, and N, N

di met hyl formam de. 5 The reaction nay al so be carried out under phase
transfer conditions using aqueous sodi um or potassium hydroxi de as base,

di chlypponmikesie or chl orof orm as organi c sol vent, RCTBAEOPHA} Kyl ammoni um
chl oride or hydroxide as phase transfer catalyst. 10 Alternatively, the
transformati on may be achi eved usi ng3Bhe M tsunobu reaction (Organic
Reactions 1992, 42), in which a solution of the conmpound of formula (I111)
and theggpamepri ate al cohol R6A-OH in a suitable solvent is treated with

tri phenyT phosphi ne and a di al kyl azodi carboxyl ate such as diethyl 15

azodi carboxyl ate gr dii $opropyl azodi carboxy{ ate. ySui tabl e sol vents include
t et rahydrof uran an i The reaction is ef edbly perfornmed at a
tenperature of bet, and an{y’ ent te re.NHpeferably, the
conpounds of formlaj(lll) is trea gd W th 1 equivalent of 20 R6A-Br
and 1 equivalent o i um carbonate in N, hyl f ormam de at room
tenperature for 18/hours~2or with 1.2 equivalents 0T2R6A-OH, 1.4

equi val ents of di i&opro yl azodi ca&goxyl ate'and 1.4 equival ents of

t ri phenyl phosphi ne in(Hgtrahydr of ltin at a tenpel ure of between 0C and 25C
for 2 hours. 25 Depending on the precise choice of reagents and conditions
chosen, the reaction give t N1- or N2-al kyl ated product, or a mxture
of the two. Where a mxture is”produced then the Tndivi dual conponents may
be separated usi conyentional nethods suysh ,as chif omat ogr aphy or

fractional crysta i onNH,30 WO(¢}004/ 096N P4/ 001433 -41- Ste
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Step (a)
The carboxylic acid of formula (Il) is converted to the corresponding amide of
5 formula (itl) either directly or, preferably, via an acid chloride intermediate.

Direct conversion may be achieved by treating a solution of the acid with excess
ammonia in the presence of a coupling agent such as a carbodiimide (e.g
dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide) and
optionally a hydroxytriazole such as HOBT or HOAT. Suitable solvents include

10 - dichloromethane and ethyl acetate. Indirect conversion may be achieved by
foming an acid chloride by treatment with oxalyl chioride and N, N-



Reduction of the nitro group of conpounds of forrmula (1V) to provide the
am nes of fornmula (V) can be achieved by, for exanple, transfer or

catal ytic hwgpoaemRkdgn. or by a dissol ving netal reductio;;CTﬁBfgjm(;H%nsfer
hydr ogenation, the nitro conmpound is reacted with a suitable o?

donor, such as amonium formate or cycl ohexemg, in a polar sol vent such as
tetrahydrofuran, nmet hanol or ethanol, in the presence of a transition net al

pyar oxi de.  opt rangREhafE LY éd@ue%ﬁﬁee?oi\?ﬂﬁ%dgﬁﬁé efloPRel B L ity ooy
hydrogenati on, ¢hisadielt ifsolafiof lof tht heid chisrRRUAC Sﬂttébl@%bﬁfenii@l.ldﬁab such as
tetrahydrofuran met hanol or ethanol, is stirred under a hydrogen

at mosphere in tdighieresethesecoteteahyesefuran endisseals hen reaedtwithgasaaus sal t

reosure. The. SArGRE et R B ids mEBiATE! tatele BVE) 0

suspensi on g(heterogeneous catalysis). For dissolving nmetal reduction, the
nitro conmpound in ethanol is treated with a 20 suitable reactive netal,
such as zinc orPraferablys asedutinrestihecacd oéforaml-@i(lé)uard:@worcan@maeea%treatﬁd at

S0 be used. - Aebm iRy ST ENF AL ad altubl b o Ry T

net hanol or et h@ﬁ@thwﬁarrr?aﬁnaéeam%mé hT%‘Vm()&.yr ivgdth bobleaiB /<20°C excess

Pd( OH) 2- on-carbon and 5 equi val ents of ammonium formate, and the m xture is
heat ed at ref | uamhwnidét added, ArahitieIBixtureus shrr@ﬂéqn*;”h):)um)am sarhpeiadareodf t he

pyrazol ecar box m de and phos ene or an equivalent thereof, such as
1, 1' - car bonA %M&Q elarnchfﬁ’P tﬁ%@@fﬂuréhl orof ormate or

bi s(trichloronmethyl) carbonate, in a suitable solvent is stirred at a
tenperature of between anbient tenperature and the boiling point of the
sol vent, optiongtdpy (Bt WO 2004/ 096810 PCT/ | B2004/001433 -42

When R® is R*, this group may be introduced in an N-alkylation step. The
compound of formula (iif) may be treated with a base such as an alkaline metal

15  carbonate or bicarbonate, for example potassium carbonate or caesium
carbonate, or a tertiary amine, for example triethylamine, N-ethyl-
diisopropylamine or pyridine, and the appropriate chioride (R**-Cl), bromide
(R®-Br), iodide (R®-1), mesylate (R*-OS0,CHj) or tosylate (R*-0S0,Tol) in a
suitable solvent at a temperature of between -20°C and 100°C. Suitable

20 solvents include ethers such as tetrahydrofuran and dioxan, lower alcohols such
as methanol, ethanol and butanol, ketones such as acetone and 2-butanone, N-

- methylpyrrolidinone, N,N-dimethylformamide and acetonitrile.

Alternatively, an alkali metal hydroxide such as sodium hydroxide or potassium
25  hydroxide may be used as the base. Suitable solvents then include water and
mixtures of water and water-miscible organic solvents.

Alternatively, an alkali metai (C,-Cy)alkoxide such as sodium methoxide or
potassium fert-butoxide may be used as the base. Suitabie solvents then

30 include the corresponding lower alcohols (i.e. methanol for sodium methoxide),
ethers such as tetrahydrofuran and dioxan, N-methylpyrroiidinone, N,N-
dimethylformamide and acetonitrile.



el evated pressure, for between 2 and 18 hours to provide the correspondi ng
pyrazol opyri m di nedi one of formula (VI). Suitable solvents include

acet oni hl or omet hane and N, N-di et hyl f or mami ly, a
sol uti OW‘%#"%‘%’H%‘Q“’& one and 1 to 2 equivalents of car boﬁéf“%"?% giz%o le in

acetonitrile, N N 5 dinethylformam de gfpdichl oronet hane is heated at a
terrperature of betvveen 50C and 80C for 18 hours. Step (e) The dione of

formJIa( reated a.l ar £XC . i I hl orinating 10
r eagent s bﬁ‘ﬁ?f&ﬁHP 50%8%%38’%5@% %%’“@P ggﬂéﬁsﬁgﬁ@sphonyl

di chl ori d%exﬁm;ﬁmﬁlameﬁné@aig@rwe@é@ Buitaidle sbivehys BEMachideethsrs

N- et hyl di i sopr opyl am ne N- et hyl m)rR,hoI ine, triethylamne or

N, N- di net tspk:arasuetrahadrcémmrwdmape metyipyrolginmes @ndsNié: provi de t he

correspond] i chl or.qpyrazol opyrimdine of formula (VII1).
N, N- di met H{W‘g&n ﬂQFFPﬁB’ n 15 optional |y be added as a catal yst.

Alterngtively, the dione is treated with POCI3 or PhP(QCI2 in a suitable
solvent in the presence of a tetraal kyl ammonium chloride, such as
t et r aet hy|Taremmaction chyoaisdere carriedevduader phpee ramster copuliticis €sisgl vent s

l-ud t tril d trl 20 Pref I t di ist t ed
it 10- SCAARAS SPERIE chPBRL It 28 i< RIS metPBOP 581 byl amroni uim

chloride 'dmmbﬂﬁhpﬁ? brdariic abivet, |d|"?éi A YtridfantOstiom shieRdé o aro%éé)l ut ion

of the di oride of tornula (VI1), the ammne HNRLR2 and an exCess of
tertiary s plrssucdnsier Nataﬂys)tl dii sopr opyl am ne, N- nethyl nor phol i ne or
triethylamne in a suitable solvent are stirred at anbient or el evated
terrper1 ture for between 1 and 24 hours to provide the corresponding s~

compound_ ofud i ine Visilom o) LeokesRBlad LisRgAE kSl Bkl

di rrethylsul oxXI N, N 3 mam de, tetrahydrofuran
N- et hyl py(OrganidiRezotional 1992 4L), vaW‘ucraasmllundmmf ibe admepaumchof tdXRURR2 i n a

suitabl e sg|vent. is treated l.i t hi um or sodi um .
mexamot hy D ACLBP RIS AIeHR it (9. s st At Bhonbi bediagonty
PCT/ 18201%%&Mﬁ%sphme and a dialkyl azodicarboxylate such as diethyi
15  azodicarboxylate or diisopropyl azodicarboxylate. Suitable solvents include
tetrahydrofuran and dioxan. The reaction is preferably performed at a

temperature of between -10°C and ambient temperature.

Preferably, the compounds of formula (I} is treated with either 1 equivalent of
20 R*-Brand 1 equivalent of potassium carbonate in N,N-dimethylformamide at
room temperature for 18 hours, or with 1.2 equivalents of RGA-OH, 1.4 N
equivalents of diisopropyl azodicarboxylate and 1.4 equivalents of
triphenylphosphine in tetrahydrofuran at a temperature of between 0°C and 25°C
for 2 hours.
25
Depending on the precise choice of reagents and conditions chosen, the
reaction may give the N'- or N-alkylated product, or a mixture of the two.
Where a mixture is produced then the individual components may be separated
using conventional methods such as chromatography or fractional crystallisation.
30



-43 dichloride is added to the resulting solution. Suitable solvents include
t et rahydr of uran, di oxan and N-nethyl pyrrofidi none. Preferably, either the
dichloride is treated with 3-5 equivalents of the amne 5 HNRLR2 and
optional |y 3W® Wgtddltents of N-ethyl diisopropylam ne in d@HBdfetBane,

di met hyl sul foxi de or a m xture of dinethyl sul foxide and N-

met hyl pyrrolidi none at 20-90C for 1-18 houré!-or a solution of 2-4
equivalents of HNRL R2 in tetrahydrofuran is treated with an equi nol ar
amount of butyStepiielum or sodi um hexanet hyl di sil azi de, 1 equival ent of the
dichloride is added, and the 10 m xture is stjirred at t enperature of |

bet ween 0C and HESHRIIPR Rp I HO0rPUP of eriRasRds ol farmauladiifisto arovigeithe ganines
appreciated th i I u i . R1, and
particularly a%&f%ﬁ%%mf%éﬁggfgﬂ% 950 mhﬁtegﬁal%éﬁgﬁ%vﬁggét%m?e prot ect ed
in 15 order t &ydidgewatibnsorieaatdissohtiog prataleediustiotessful |y. Suitabl e
protecting groups are well known in the art, and are described in, for
exanpl e, "PPotective Goups in Oganic Synthesis", Geene, T. W and Witts,
P. G M, 3d %rﬁx‘aﬂ@%r‘?ﬂﬂ%#&ﬂti@%, ﬁﬁg%ﬂ%’cohﬁﬁourg‘ibqgﬁéﬁeﬁr\ivitﬁ3%%ita5?éa”p' es
of protecting groups for “pritary and secondary am nes incl ude

tert - butyl oxycaydmydn dBOE) sudteaz phromycianbioniat@ or CEldhexe®, imadolar solvent,
9-fl uor enyl nmet hél oxycar bon noc) groups. Carboxylic acids ma

| F b
protected as tSYFR a%é@ﬁ@'wa/r@ﬁfwn,, mgthanal opethanql, 1Bibe Presangeot reagia'% may
b tected . j i ) bl f th
Do Dot St ed Spel O nd N BN NEE ulheR (ko ArsphbLATIPT (e

sol vent ar eost ihydexkidd, altienaligdt slevprdteniperiwre hetiyressureand 24 hours to
provi de the correspondi ng conpound of forrmula (I). Suitable solvents include
di met hyl sul f oxi de, N, N-di net hyl f ormam de and N-net hyl pyrrolidi none. An
excess of a terdq ! 14 : 1 ;

N- et hyl nor pholﬁdrqgégadﬁo%r ﬁ\ﬁrﬁgéﬁ?@m%é&gﬁﬁfgfrﬁ%%ﬁg?ﬂ e&@é{ulp Caepglg.(r: ﬁog{g nt,
caesi um f | uori gechras terahpdrohyrlaa metiamol for ethards, isayiredtunuieald ydvegemcl uded.

It is sonetinmes . necessary, to performthe reaction at el evated gressure in a
cl osed vessel , atmosphere in‘the presence of a transition metal or transition metal salt catalyst,

15 such as palladium or Raney® nickel, optionally at elevated pressure. The
catalyst may be in solution (homogeneous catalysis) or in suspension
(heterogeneous catalysis).

For dissolving metal reduction, the nitro compound in ethanol is treated with a
20 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,
A may also be used.

Preferably, a solution of the compound of formula (1V) in methanol or ethanol is

25 treated with 10% (by weight) of 10% Pd(OH).-on-carbon and 5 equivalents of
ammonium formate, and the mixture is heated at reflux for between 2 and 18
hours.

Step (d)

30 A solution of the pyrazolecarboxamide (V) and phosgene or an equivalent
thereof, such as 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



particularly when the am ne HNR3R4 or the solvent is volatile. WO
2004/ 096810 PCT/ 1B2004/001433 -44 Alternatively, the reaction may be

carried out under microwave irradiation. Preferred c 5 the
monochW& 104E09681% r eat ed with 3-5 equival ents of the aﬁ&%ﬁ%—o‘ﬁl@ﬁ%{%nd
optionally with 3-5 equival ents of N-gfhyl diisopropylamne in

di nmet hyl sul foxi de or N-net hyI pyrrol I dihone, optionally in a seal ed vessel,

at 80-125C for 12-18 hours; 10 t he nochloride js treated with 3-5
equi val eRleyalfd PHRSSYR.HeT hﬂw %ﬁ‘@dﬂs EIEI)HFS\/@I @W‘d&thééﬁgf%ﬂmpmﬂl de in

di et hyl D‘E‘rﬁ i vessel ,
at 100- 1%8(32% Fﬂ{?H{(ia)ialm)noc or| | s t ea té{blé’@hlv%ﬁ? Qéqu\%a eénttsgitm "t he

am ne HNBBiR?orambtﬂaén@ahﬁdﬁa\ll-tlynaﬂwllforaaaiﬂml| Vakfsmalsly pé solution of the

N-et hyl di | sopropyl ani ne and/ or oqg)t onally in the pr esenﬁe of caesium

f1 uori dedigthe; g éépl'%lﬁg%ﬁrtﬁﬁff Bpn éj'lrﬂ‘dﬁlzﬁ'@t‘ﬂﬁcetwv %I NdYnone under
f
ctep 31 heRfohofi Of ERIOR e IS hedel 1% REBEE AL deliben TS 0

prinmary gneseeERNgey fM8Rodisoups, nmay need to be pr ot ected in order to
allow this reaction to proceed successfully. In sone cases, it is possible

to performthe transformations of steps (f) and (g) as a "one-pot"
operatio&5 |€} wi t hout isolating the nonochloride of formula (M1I1). 25
The conp ( formula (M) is treated with the amne HNR R2, as descri bed

' n step ﬁﬂ‘nﬁ qnéﬁé bt tf&ﬁnﬂm(w iShBARY Whth éaﬂﬁ?gb bS&céi&of”& é.huamewbﬁmm@eact i on

carri e orward as described in st ep . When one or nore pr ot ectl| ng
group@ h asagdrd auchsasdphosphiasus omyshdoride (Hﬁ@CI@@rghenhwogphahﬂr@chmnde be &

final otocol to kK the. function the t ar get-
compound PRI Genahs PPessndscotd ErigmeaBing: SHarhae ket ieBPetuamng, cover a
steps. |ty %ﬂ Pﬁé'hrfé)’mé ?ﬂm*ﬂhé Idr N B/ BRGNS At dlefdted Mani pul ation.
WO 2004/ 09681 PCT7 1B2004/ 33

temperature for 8-48 hours to provide the corresponding

dichloropyrazolopyrimidine of formula (VII). N,N-dimethylformamide can

15  optionally be added as a catalyst. Alternatively, the dione is treated with POCl;
or PhP(O)Cl. in a suitable solvent in the presence of a tetraalkylammonium
chloride, such as tetraethylammonium chloride, at elevated temperature,

Suitable solvents include acetonitrile and propionitrile.

20 Preferably, the dione is treated with 10-30 equivalents of POCI; and 3-5
equivalents of tetraecthylammonium chloride in propionitrile at reflux for 4-18 ™

hours.

Step (f)

25 A solution of the dichloride of formula (VII), the amine HNR'R? and 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 to provide the corresponding compound of formula
(Vill). Suitable solvents include dichloromethane, dimethylsulfoxide, N,N-

30 dimethylformamide, tetrahydrofuran and N-methylpyrrolidinone.

Alternatively, a solution of the amine HNR'R? in a suitable solvent is treated with
butyllithium or sodium hexamethyldisilazide at low temperature, and the



-45 Deprotection is well known in the art, as described in "Protective

G oups in Oganic Synthesis", Geene, T. W and Witts, P. G M, 3rd
edition, John Wley & Sons, Ltd, Chichester, 1999. For exanple,

tert-butyl oxpsurbenieBlopr ot ected 5 am nes and tent-butyl estRrRIBEHMHOAHBOXYI i C
acids may be deprotected by treatment w th acids such as trifluoroacetic
acid or anhydrous hydrogen chloride in a s#Pt abl e sol vent,

benzyl oxycar bonyl - prot ect ed am nes and benzyl esters of carboxylic acids
may be depr ot edtbtbrisie ieanhﬂeyittbdhhy%w@mnebwos Suitable solvents include

9-fl uor enyl met car bony r m nes be deprotected by 10
treatnent wt h?%fagﬁ@% é{ﬂ’gﬂ (ﬁt’\f”@wl@frﬁ% li‘%’ie’ers of carboxylic acids
may be deprotected by treatment with an alkali rmetal hydr oxi de. Preferably,

tert butyloxycarbonyl and tert-butyl protecting groups are removed by
treatment with meefrabjweﬁatwuhe cmhltahdeusdre:aie@mm-ﬁaemnmientsomh therspainat ur e

o oupe, oy "SEr EATE Al SRHGINOE s it N AP am e Sorm
terrperature f odickforoR @ik &ne BaREthyISGI x%bﬁ@frﬂkﬁ#@%f@frﬁe 'eyarLeggpved

by hydrogenation at 60psi in the presence o 21n hanollc rogen

chloride at ronmthylpwehcahune&t@() -ABChigurisi8 Bﬁu% oﬁamidnh siulrdegquiesehisoof
met hods, the Knorr, and the Pechmann syntheses, available for the synthesis
pyr azol ecar boxyiNR' %c'ﬂd@tféhy(ﬂr@mf@ﬂds tregled With RBreCHiMBEY Aot vtylitBiugh ©or

ey al 5o be Ut IPu200HARNALRFRST | BAURAERPBATR aioBrioSbERed, SRR O ©

10 mixture is stirred at a temperature of between 0°C and room temperature for
between 2 and 3 hours.

It will be appreciated that any functional groups that are substituents on R', and
particularly any primary or secondary amine groups, may need to be protected in

15  order to allow this reaction to proceed successfully. Suitable protecting groups
are well known in the art, and are described in, for example, “Protective Groups
in Organic Synthesis”, Greene, T. W. and Wutts, P. G. M., 3 edition, John
Wiley & Sons, Lid, Chichester, 1999. Examples of protecting groups for primary
and secondary amines include terf-butyloxycarbonyl (BOC), benzyloxycarbonyl

20 (CBZ or Z) and 9-fiuorenylmethyloxycarbonyl (Fmoc) groups. Carboxyiic acids
may be protected as their methyl, ethyl, benzyl or tert-butyl esters. Alcohols
may be protecied as ester or ether derivatives.

Step (9)

25 A solution of the monochioride (VIII) and the amine HNR®R* in a suitable dipolar
aprotic solvent are stirred at elevated temperature for between 1 and 24 hours to
provide the corresponding compound of formula (). Suitable solvents include
dimethylsuifoxide, N,N-dimethylformamide and N-methyipyrrolidinone. An
excess of a tertiary amine such as N-ethyldiisopropylamine, N-methylmorpholine

30 ortriethylamine 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.



H0(|) HO N\ | GCH3 (1) _ N\ I OHR5 R5 ~ (XI) (XIV) \ (m HO N RSN2
R5 - NI OH (XI1) (XI11) RSN® (I1) Step (h) The 1, 3-diketones of
form é>%that are the starting materials for the iB2004RN B gole
synt hé¥9 YEARSR prepared from the corresponding methy etones of fornul a
(1X) using a crossed O ai sen condensatjon. The nmethyl ketone of formula
(1X) is reacted with dinethyl oxalate in a suitable solvent in the presence
of a suitable base. Suitable solvents include ethers, such as
tetrahydrofuran. Suitable bases include sodium hydride, potassium
tert-but I [ I W ivieldiationodi um
nmet hoxi dg\)&ﬁnﬂ%t ﬂ{ t’é%lﬁgésﬁqo&gmbg b%o&gﬁgdr?gﬁggglr mzfsﬁ{ he solvent. Step (i) The
1, 3-di ketone of formula (X) may be reacted with hydrazine to give a pyrazole
15 of forrrula (XI) follow ng the well known nethodol ogy of the Knorr
pyr azol e Pre @ﬁ’e%fgflg' tQ@s 2684/ 096810 PCT/ |1 B20041001433 -47 It will be
appr egi atye t r IF‘Qﬁ?N 4 din the
Knorrgpytrtaézj(r)‘rfcgﬂ)gc{/ﬁri#E)%tlb tl'%agg%%&%g’ a a%ﬁg’g&oﬁ mlr?oﬁ%?jﬁds@%gf formul a
(XI) whi gptienallyNwith Kb aguilaléntaiof ivsethytdiisbiproptamiies dlyrlaihﬂaukiﬂm!ej@f is
normal |y produced and the individual conponents ma be s j}é 1% using 5

tal |

convent i dwaethdpyisakdisaae, %@‘W[M%ﬁ@@%ye’%ﬁe‘f@ 'i1&5 i sati on.
hours; or
10 the monochloride is treated with 3-5 equivalents of the amine HNR°R* and 1 —~

equivalent of caesium fluoride in dimethyisulfoxide or N-methylpyrrolidinone,

optionally in a sealed vessel, at 100-120°C; or

the monochloride is treated with 3-5 equivalents of the amine HNR®*R* and

15  optionally with 3-5 equivalents of N-ethyldiisopropylamine and/or optionally in the
presence of caesium fluoride or tetrasthylammonium fluoride in N-methy!-
pyrrolidinone under microwave irradiation for 40 minutes.

It will be appreciated that, as for step (f) above, any functional groups in -NR3R4,
20 and particularly any primary or secondary amine groups, may need to be
protected in order to allow this reaction to proceed successfully. i

In some cases, it is possible to perform the transformations of steps (f) and (g)
as a “one-pot” operation, i.e. without isolating the monochloride of formula (V1li).

25 The compound of formula (VIl) is treated with the amine HNR'R?, as described
in step (f), then the amine HNR®R* is added to the mixture and the reaction is
carried forward as described in step (g).

When one or more protecting groups have been used in the course of the

30 synthesis, there will be a final deprotection protocol to unmask the functional
groups of the target compound. This protocol may be a single operation or may
proceed in several steps. It may also be combined with the preceding synthetic
manipulation.



Hydrolysis and nitration according to the nethods described for steps (1)
and (m) below, followed by am de formation according to the nethod

described in ® hn_‘%{%%]ﬁt ep (a), above, then prpvi des th_e cog&%gg{%@‘fm jtep

formula (1V) 1ixe e need for the alkylation reaction

(b). 10 Step (j) In this variant of the Pechpgnn pyrazole synt he5| s, a diazo
conpound of fornmula (XIl) is reacted with nethyl propiolate to provi de a
pyrazole of formula (XI). The diazo conmpounds of fornula (XIl) can be
prepared by known net hods, such as 15 fromthe correspondi ng primary am ne

RSCHZNH2 vi a anldaﬁﬁféﬂébﬁéﬂ OmEl kNoRhtiA ¥Rart 088 8Ly it Btddfive lGroliBs $n

alternative var of the Pechmann pyrazol e synthesis, an acetyl ene of
formula (Xl11) Bgaeiedwihesish Greehg| TdVaaoddbtudisePt 6. FMQGl “deditiomyichndNdep &

(X0 then provi G6Bst . BhEsleo1985. orSrSriee! tad- Bt RE AP BRIy
conveni ent | y5 be 5 AREOBRY ir6ASL L std iR aeraecmag b%fd d;%faat@d ()fr('tr)ea%éﬁt

%if'caﬁb
an al kaline netal hydroxide such as x?ﬁ%y dr oxi de, droxi de or
pot assi um hydr omatheamuisnswcfsasttra‘hlowoaoetmeamd ar amhyénqusrfmdnogenbhlwdmea about

10C and the boilin f sol yent i tabl e solvents inc¢lude

ot hanol - "ot handtitahig Syt KA b3 falRnu pites Bl niRs AnbpAg poeTs O
tetrahydrofuran OX&Q B g@ g %élﬁt? 48- Step (m
The nitration o Xgh esslﬁém%\eﬁ nomngga The aﬁé@ﬁﬁ{?@@ g?l?rul a (XIv) are
treated with a r@rﬂucaenyimalggdoxyfmnbmnwlqzrmectectame:s maydentiepratected byi tri c
acid and Sl1j(|) phl{l rea mgﬁtl \g:th plpPerrdn%edeantcP meﬁ‘x?rpggg %%lﬁyl%fstér%rowa?b&ylli%:'ac?ds may be

deprotected by treatment with an alkali metal hydroxide.

Preferably, tert-butyloxycarbonyl and teri-butyl protecting groups are removed by
treatment with trifluoroacetic acid in dichloromethane at room temperature for

15  between 1 and 18 hours, or, for tert-butyloxycarbonyl! protecting groups, by
treatment with excess hydrogen chloride in dioxan at room temperature for 18
hours. Benzyl protecting groups are preferably removed by hydrogenation at
60psi in the presence of Pd(OH); in ethanclic hydrogen chloride at room
temperature for 18 hours.

20
2. Scheme 2 summarises two methods, the Knorr and the Pechmann

7 syntheses, available for the synthesis pyrazolecarboxylic acids of formula (I1).

Other methods known in the art may also be used.



3. Scheme 3 provides a variation to the synthetic route of Schene 1 that is
applicable to the synthesis of conpounds of fornula (I) wherein R6 is R6A
in which thi oup is introduced in the final step. 1 2 R6A
RN-R 0 KRR RN ZRo R BN R4 (I1AA NN\/ N Mﬁéplfﬁ%%%&% R4
R-N~-R2  (lc) sANN RN3R NNRS 14 (1B) Step (n) Conpounds of fornula
(lc), i.e. conpounds of formula (1) wherein R6 is hydrogen, can be
converted to the N-al kyl ated conmpounds of fornulae (IA) and 15 (IB)

foll ow n&ﬁ@ﬁét hods described in part 1, step (b), above. Wen the
reaction gives a5mx e of the two productsO(IA) and (1B), these can be
separated usi n F;E'&rd t gni ques. The usg of nore reactive al kyl ating
agents tends to p onot e the farmatfH on t N - substuituted conmpounds of
formula (1B). WO 2004/ 096810 PCT/ 1B2094/ 0qL1330CH9 4. The nethodol ogy of
Schemes 1 and 2 is generally applicalhe tgythe synthesis of conpounds of
formula (1) whereifiXR5 is hydrogen or unsubstituted

(X)

(l)
R
(l) /N
Na

—
(Xt) (XlV)
(m)
) AW
H O
\
RZ_N RE-==CH % OH
~ 2 — NG |
(Xil) (X1 s NO,
(1)
Step (h)
The 1,3-diketones of formula (X) that are the starting materials for the Knorr
5 pyrazole synthesis can be prepared from the corresponding methyl ketones of

formula (IX) using a crossed Claisen condensation. The methyl ketone of
formula (1X} is reacted with dimethyl oxalate in a suitable solvent in the presence
of a suitable base. Suitable solvents include ethers, such as tetrahydrofuran.
Suitable bases include sodium hydride, potassium tert-butoxide and lithium

10  diisopropylamide. Alternatively, sodium methoxide may be used as the base
and methanol as the solvent.

Step (i)
The 1,3-diketone of formula (X) may be reacied with hydrazine to give a pyrazole

15 of formula (X!} following the well known methodology of the Knorr pyrazole
synthesis.



al kyl or cycloalkyl. It may al so be applied to the synthesis of other
conpounds of fornula (I) provided that any functional groups in R5 are
conpatible with the 5 chem cal manipulations involved. For exa

| e
pol yf | uor oal RAZOUHEHEr £ 1 uor oal kyl groups are likely to be "EJHBQ‘BWB%? as
are ether functional groups, particularly h% renote fromthe
pyrazol opyri m di ne nucleus. In sonme cases, ‘however, it nmay be desirable or
necessary to introduce or elaborate RS at an internediate stage in the

overal | synthel :V\éiﬂ brepPésentast ihab syesiees laidqazﬂoea&cNHb&& Bay &¥3a Pe TSRE MRS
ber formed at - poeiEof BOREENE SEtaR o TRNGR arliiouds AL Ul AR, Bl BG

Schene 4 summo(ﬁmicﬂw awﬁbfrm&yiaterdoumnfxwetd?w’shnum%h&yga&e@gmmﬁs of 15
formula (1) in ilch the group R5 is introduced in the final step by a

cross- coupl i ngomealiy presuced angdhadadividupbeamparantsynay besepastipddisiiites of

oyr azol opyrd m dheer D] iR bt Ees Bhuaiii B S Rl BT ERplatlsRebls o <o

be obtai ned foHyardiygs ahbli rftraRimascddingntbring weétheds Riegtased eridiegd Wpamd (mnd
cycl oal kenyl anal ogues and 20 then reduci ng the unwant ed double bond in a

subsequent cat Beipw, dollawen by amzee darmaaton acaording4p s sxahed teseiived ropad 33

-50- Sch 4 Q N . N N ~
T 00T Hen i Fodve ity p@%‘@é@ thR SRl @Ao@ylﬁgjv%@ﬁ’%o%e%d
for the aikylation reaction of part 1, step (b).
10

Step (j)

In this variant of the Pechmann pyrazole synthesis, a diazo compound of formula
(XI}) is reacted with methyl propiolate to provide a pyrazole of formula (XI). The
diazo compounds of formuta (XIl) can be prepared by known methods, such as

15  from the corresponding primary amine R°CH,NH; via an N-aryisulfonyl-N-nitroso
derivative.

Step (k)
In this alternative variant of the Pechmann pyrazole synthesis, an acetylene of

20 formula (XIll) is reacted with methyl diazoacetate to provide a pyrazote of
formula (XI).

Step (1)
Hydrolysis of the ester of the compounds of formula (X1} then provides the

25 compounds of formula (XIV). The conversion may conveniently be
accomplished by treating the compound of formula (X!) with an alkaline metal
hydroxide such as lithium hydroxide, sodium hydroxide 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

30 mixtures of water with methanol, ethanol, tetrahydrofuran and dioxan.



(XV) H (S I'I (MA) 1z RLR RNR N s (t) Rs NNRNN 3 NR3
NNR NN RS 14 Br RAR(I) ""~ (XVI) Step (0) Commercially avail able
4- ni t r oglpiefouBypazol e- 3-carboxylic acid is converted foE/mB20&/m0i4360- (2J3-

- pyrazol e- 3- car boxam de follow ng the nethods described in part 1, step
(a), above. Step (p) The conpounds of -#8rnula (IVA), i.e. conpounds of
formula (1V) wherein R5 is 10 hydrogen, are obtained follow ng the nethods
descri bedS' G@Lt 1, step (b), above. WO 2004/096810 PCT/ 182004/ 001433
-51- Step {(erq% e conmpounds of formula (VIA), he. conpounds of formula (V)
wher ei n Rbhé sitratiotr oiggmazeles imwediknedni nThecomppidsodf foninaip CHY) @ee hods

ormil a (veatptmiih BobRing Ass i s obicaoRiet = ekt SbAigo b unds. o
formul a (nENc hERALBiBYidY th8 dmpounds of formula (11).
5
3. Scheme 3 provides a variation to the synthetic route of Scheme 1 that is
applicable to the synthesis of compounds of formula (1) wherein R®is R™, in

which this group is introduced in the final step.

10 Scheme 3
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C
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N e >
o ~ _R .
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R R*
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Step (n)

Compounds of formula (I°), i.e. compounds of formula (1) wherein R® is

hydrogen, can be converted to the N-alkylated compounds of formulae (I*) and
15 (% following the methods described in part 1, step (b), above. When the

reaction gives a mixture of the two products (1*) and (1%), these can be separated

using standard techniques. The use of more reactive alkylating agents tends to

promote the formation of the N-substuituted compounds of formula (i5).



bronmosucci nimde in N, N-di methyl formam de at el evated tenperature, or with
10 brom ne and excess sodium acetate in acetic acid at reflux. Preferably
the conmpound of forrmula (VIA) is treated with N-bronosuccinimde in N N

di met hy! f or n¥i@ We/eH68WOC for 18 hours. Step (s) 15 The cond8UE3VHNHS?: nul a
(XVl) are obtained follow ng the methods described in part 1, steps (e),
(f) and (g), above. Step (t) The conpounds WO-f or nul a (XVl) may be coupl ed
to a suitable reagent R5-M 20 where Mis a netal, a nmetal derivative or a
boron derivatie sudineasethddaiognoi $chemes ); amhzcusrggnesa!mmppﬂjaabledglﬂae| y

Py - haos ne YRR chouS Pt (TRERETn K Siyaranpr i ihsiEeg
BrZn and | Zn); aawn%lrlsyéréam l fﬁrm%%lgﬂﬁ‘embbréh td)tﬁevéﬁ éﬁeénéﬂo%o&heﬁtt%ﬁﬁaounds

di al kyl boron, for exarrp e |et hyl bor on 25 di al koxyboron, for
exanpl e di net hetyownda ({) Mrovides e t2B)y. fumbbomdagrt)upm in B® age comyglatiplecaith ittezl
out in the pres nc%%f atr nS|t|onl¥rrP§§/ cata al | adi um or

ni ckel, or deri dNERRHIEHONS P zfc?cﬁlef(? ‘? I@/O }EEH'WOF‘@W' %Pl% use of a
base such as p%@ﬁ%%&@ﬁg@%@gtﬁe I!R@l?stb%@ édrH%ﬁfl UEI 8% a"é bﬁ{é}whﬁéﬂd?\%l groups

Representative couplin s 1 nclade the uz pr ot ocol
30 whi ch are dqmrhmtﬂendy if nenhetafron the" mamiommlmnuc}euss mosmmemses

React Di ed h.(ed.),. Wley-VCH 1998 f t
heroi n). 0 201N DEEHLTRER P b prsessany o sFSlce o SaBaiata T cien
synthetic rout Qﬁtérﬁ@ﬂna@é St il the vk %ﬁﬁlﬁé&sf qﬁ?ﬁéf{é%engﬂ%@%éﬂio@l@ &b

conpounds of fornula (1) erein RS Is oxymet koxynet hyl
hal oal koxyr#ét hydeseribeg bt koSghemnbsg 4. tol‘hl S(tmﬂiﬂaeBapmeCiat@d elsamn&nyaof d®vi ng

OEet oy ont oyt R B PR g o R Byl Btiosk Hhe?an
toIuenesulfonaQﬁPQé"mgh%kH?ronethanesulfonate group), and Ra represents an
al kyl , cycl oal ky oal kyl group.

Scheme 4 summarises a synthetic route for the synthesis of compounds of

15 formula (1) in which the group R® is introduced in the final step by a cross-
coupling reaction. The method is particularly suited to instances of R’ that are
branched or unsaturated at the point of attachiment to the pyrazolopyrimidine
nucleus. Saturated alkyl and cycloalkyl groups may also be obtained following
this method by introducing them as their atkenyl and cycloalkenyl analogues and

20 then reducing the unwanted double bond in a subsequent catalytic
hydrogenation step.
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of formula (XVII) to provide the pri

achi eved using a netal
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-53- Step (u) The reduction of the esters

Bfy. al cohols of formula (XVIIIl) can be
hydri de reagent” such as |ithium al um niunhydri de,

| ithium borohydride,

lithiumtriethyl borohydride or
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Scheme 4
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Step (o)

Commercially available 4-nitro-(2H)-pyrazole-3-carboxylic acid is converted to 4-
nitro-(2 H)-pyrazole-3-carboxamide following the methods described in part 1,
step (a), above.

Step (p)
The compounds of formula (IV%), i.e. compounds of formula (IV) wherein R® is

hydrogen, are obtained following the methods described in part 1, step (b),
above.



5 diisobutylal um nium hydride (DIBAL) in a suitable solvent at a tenperature
of less than 0C. Suitable solvents include hydrocarbons such as pentane,

hexane and t ofygebfwosgdilger s such as tetrahydrofuran, and m xtpiag2doi868SS -
Alternatively, the ester can be reduced by hydrogenati on over a copper
chromte catalyst at elevated tenperature aBd- pressure. Preferably, the
ester is treated 10 with 8-10 equivalents of DI BAL in tetrahydrofuran at a
tenperature of ged n -78C and -5C for 15 minutes to 1 hour. The esters of
formula (XVI1) can be prepared accordllpg to the methods described in rt
6, below. 15 St Ebe(cmynpmmd@mdermmaf(wmula ¢appoinds oi:f@mulm(n\él) cm‘hefr@nriﬁ )

(1) wherein R5 dr ox nedfro Ico

ot mil'a (xvi 1) NVogbR A Sk riteriosstaps ST e @thei dogbRain g 1.
Conpounds of fog %Qcﬁéﬁhéqd"“é%b%“ X is Br may be prepared fromthe al cohols
of fornmula (XVII‘I%b treatrrent wi th hydrogen bromi de or a m xture of

tri phenyl phdsphi ne and brom ne, tetrabrononethane or N-bronosuccini mde, 25
optionally in t@gﬂgr?sence of pyridine, in a suitable solvent such as
di et hyl et her, for onet hane” or pr opi oni tri |l e. Preferably the alcohol is

treated with trhghemy CQR% | t ligs oret hane at
room terrperatup-e for é’ our fgﬁn%n%hﬁ@ for @88 téﬁx?‘“@ﬁéﬁ% n Xis Cl
may be prepar edcblrreﬂpm’uthngbou‘rpmmdsaﬂ ftf)(mtmal (V] Kylielatmiept witbdd-ment wi t h

thionyl chlorid hqru ichloride or a .mxture of, triphenyl phosphi ne
and N-chl orosucgfcﬁﬁ pige f\f&tﬂ“@egﬁi”@gﬁﬁmé‘i‘&ﬁt alevaissile gpire, or with

PCT/ | B2004/ 9914 4 t § t I eat ed
W th eXCGSSQ('?hI gﬁtim"éc%ﬁ?u déﬂl %@%h@oneﬁﬁg%gé ?Eidy “%ﬁu'ﬁ C@'%%rabﬁ/ i
compound of formula (VI?) is treated with N- bromosuccmlmlde in N,N-

dimethyiformamide at 50°C for 18 hours.

Step (s)
15  The compounds of formula (XVI) are obtained following the methods described
in part 1, steps (e), (f) and (g), above.

Step (1)
The compounds of formula (XV1) may be coupled to a suitable reagent R°-M,

20 where M is a metal, a metal derivative or a boron derivative such as; fithium (M =
Li); halomagnesium, particularly chloromagnesium, bromomagnesium and
iodomagnesium (M = CIMg, BrMg and IMg); halozinc, particularly chiorozine,
bromozinc and iodozinc (M = ClZn, BrZn and IZn}; trialkyltin, for example tri-n-
butyltin (M = n-Bu3Sn); dialkylboron, for example diethyiboron (M = EtzB); and

25  dialkoxyboron, for example dimethoxyboron (M = (HzCO)2B). The reaction is
generally carried out in the presence of a transition metal catalyst such as a
palladium or nickel, or derivatives thereof, and may additionally call for the use of
a base such as potassium carbonate, caesium fluoride or triethylamine.
Representative coupling methods inciude the “Suzuki” and “Stille” protocols,

30 which are described in detail in “Metal-Catalysed Cross-Coupling Reactions”, F.
Diederich (ed.), Wiley-VCH, 1998 (and references cited therein).



Conpounds of fornmula (XIX) wherein Xis f may be prepared fromthe 5
correspondi ng brom de or chloride by treatnent with sodi um i odi de.

Conmpoungs abydgkinul a (X1 X) wherein X is an al kyl sul f ong¢eagbdeiwdsf onate or
per fl uoroal kyl sul fonate may be prepared fromthe al cohols of fornmula (XVIIIl)
by treatnent with a sul fonyl chloride-gg- anhydride, such as net hanesul f onyl
chloride 10 (nmesyl chloride), toluenesul fonyl chloride (tosyl chloride) or
trifluorogetha i i L E L v gl I ce of a
terti ary Sam neeoanle eorRRdNces Shhbit fodps Mt diitoulRy L REATER Y

N- met hyl mprayimration of compounds tailibenisal(YertiereiroR® éxayarogyHetiyior omet hane.

Al ternatively, p}{ri di ne may used as solvent, in which case there is no

b d
need for BHEXYBIEtHI, Iaa‘PéFW&'FfetWhoﬁé‘yC'C)E%(OSV@&?tW!-) BopgRMmaP. 8t formul a (XX

may be obtai V. ' 0, j rayla (X X)
Wih e sodruasapl bfld SRS ERRRIBIEB oIS R A A e
conmpougds aﬂd‘yl,fal?lrw e r{idbrOalliomst humate ga:m;dﬁfm éXaraple2d nethansswiforidte, al cohol
RaOH and a catalyst such as silver tetrafluoroborate (AgBF4). Suitable

sol vent s foleeneulionate ar tiflucsomethanasyifepatediodph@angl Bnaemesents an

di et hyl f 1L Ae. Mgl he al cohol RaOH may be used as sol vent
provi ded gﬂigf}@ly?%gg l%'ghrgg&r%‘) ng%uS.i |y after the reaction, for exanple by
evaporation. 25 Preferably, a conpound of fornula (XIX) wherein Xis C or
Br is treated with an excess of NaORa in N, N-di net hyl formam de or RaCH at
roomterrp&QBEDl%éfor between 30 m nutes and 72 hours. 30 Step (y) Conpounds
of fornmula (XX) nmay al so pe obtained fromthe primary al cohols of formula
(XVI'11) by reaction wthan ,;.Hﬁ<yl ating agent Ra-X, usiAhg rrﬁghods anal ogo
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of formula (XVII1) in a suitable solvent, for exanple NN-dinethylformam de
or acetonitrile, may be treated with a strong base such as sodi um hydri de

to form the wadhdfpadiioxi de, and then with the alkylating ageRkdddostys2 |t
wi |l be appreciated that this transformation may al so be carried out using

the primary alcohols of fornula (I1D) as staf3ing materials, which
transformation leads to the production of conpounds of fornula (IE). Step
(z) 10 Conpoundste f(ujorrml a (IE), i.e. conmpounds of formula (1) wherein R5
is RaOCH2-, may be obtained fromthe alcohols of formula (XX) follow ng the
met hods of par tThe restughog) tile eStars of farnuila{XY8) trupvidevihe' primanealcobotsafnds
of formula (XVI(d er el 15, R6 i,s_attached at, the NIl-position, and.pf

For mil a (v 1 8y/omUBCEA,aam B e Bl FRNe & Rote FaRes Epaoes Toh s Uy a
the N2-positi omjufigiuyBHEEKtAjim BSFSHNRE, iRl o @& sed in
Schenme 6. WO 20021/ 09%815 P‘CT’/ 182(%4/ ch{f@ijSIS -5%5- Sééhfg%rllg g&fﬁg R6 ll0 JN6 O N
OCH 3 (aa) N N disSeBuiytdymBrumkydridedDIRAR ) NO2 sHEEDeOs DD 4t HROMperaturEXif)

(X1 (dd) (Clcégs %Sanong.d_gui%ab%e sg'\feﬁg inﬁﬁdle h%r%a%nslqgu\chl\ésl\lperﬁane,

' hexane and toluene, ethers such as tetrahydrofuran, and mixtures thereof.
Alternatively, the ester can be reduced by hydrogenation over a copper chromite
catalyst at elevated temperature and pressure. Preferably, the ester is treated

10 with 8-10 equivalents of DIBAL in tetrahydrofuran at a temperature of between
-78°C and -5°C for 15 minutes to 1 hour.

The esters of formula (XVI!) can be prepared according to the methods
described in part 6, below.

15
Step (v)
Compounds of formula (I°), i.e. compounds of formula (1) wherein R is
hydroxymethyl, may be obtained from the alcohols of formula (XVIil} following
the methods of part 1, step (g).

20
Step (w)

o Compounds of formula (XIX) wherein X is Br may be prepared from the alcohois
of formula (XVI1Il) by treétment with hydrogen bromide or a mixture of
triphenylphosphine and bromine, tetrabromomethane or N-bromosuccinimide,

25  optionally in the presence of pyridine, in a suitable solvent such as diethy! ether,
dichloromethane or propionitrite. Preferably the alcohol is treated with
iriphenylphosphine and tetrabromomethane in dichloromethane at room
temperature for 1 hour.

30 Compounds of formuia (XIX) wherein X is Cl may be prepared from the alcohols
of formula (XVIII) by treatment with thionyl chloride, phosphorus trichloride or a
mixture of triphenylphosphine and N-chlorosuccinimide in a suitable solvent such



H3CO 0 N\ :11 NG H3CO (XXII1) 0 (ee) (XVI1*) 1~ 1 0 RRN~Rz sN N NH
(ff) N\ N RH"K OR NN OC H3C 0 H3CO 0 H3C CH3 (XXI'V) (XVIIB)

Step (a@jo ol 4-nitropyrazol e- 3, 5-di carboxyl ate, pitrgEobHoeadi |y
prepared according 5 to the nethod described in published international

pat ent application WO0O0/ 24745 (see prégpkration 2, page 48), can be
N-al kyl ated according to the nethods described in part 1, step (b), above.

It will bgg r@farﬁémﬁnbhapréfaﬁawmbsalbbﬁbtm t@éatéh%ﬁﬁéﬁes@rtﬁml to
hydrolysis and trans-esterification nmeans that alkali netal hydroxi des and

al koxi desclilotinerin dichioromeibrndde) 2-dd@imuarsbe used WO 2004/ 096810
PCT/ | B2004/ 001433 -57 as bases, and water and al cohols (other than
nmet hanol ) cannot be used as a solvents or cosolvents. Because the two

nitrogen el PAURZ OLIR) WHRrSRU K] Bl bepfd b from Y| ati on
product is o taLimneSEimSt e[l %?()Sgﬁgciﬁ%e ihyd>/o yFs)l sﬁagf trhe di esters of
formula ( Mr)espmmmngmmmm vatkiotidefbydtaatment with sodium iodide.

Compounds of formula (XIX) wherein X is an alkylsulfonate, arylsulfonate or
perfluoroalkylsuifonate may be prepared from the alcohols of formula (XVIll) by
treatment with a sulfonyl chloride or anhydride, such as methanesulfonyl chloride
10 (mesyl chioride), toluenesulfonyl chloride (tosyl chioride) or -~
trifluoromethanesulfonic anhydride (triflic anhydride), in the presence of a tertiary
amine such as triethylamine, N-ethyldiisopropylamine or N-methyimorpholine, in
a suitable solvent, for example dichloromethane. Alternatively, pyridine may be
used as solvent, in which case there is no need for the use of a tertiary amine.
15
Step (x)
Compounds of formula (XX} may be obtained by treating the corresponding
compounds of formula (XIX) with a sodium or potassium alkoxide, NaOR?® or
KOR?®, Alternatively, the compounds of formuia (XIX) may be treated with an
20 excess of the alcohol R°OH and a catalyst such as silver tetrafluoroborate
(AgBF,). Suitable solvents inciude acetonitrile, N-methylpyrrolidinone and N,N-
dimethylformamide. Alternatively, the alcohol R*OH may be used as solvent
provided that it can be removed easily after the reaction, for example by

evaporation.

25
Preferably, a compound of formula (XIX) wherein X is Cl or Br is treated with an
excess of NaOR® in N,N-dimethylformamide or R*OH at room temperature for
between 30 minutes and 72 hours.

30 Step (V)

Compounds of formula (XX) may also be obtained from the primary alcohols of
formula (XVIl) by reaction with an alkylating agent R?-X, using methods
analogous to those discussed in part (y) above. Thus a solution of the alcohol



met al hydroxi de according to the nethod of Chanbers et al. (J. Og. Chem
50, 10 4736-4738, 1985) cleaves the ester adjacent to the substituted
nitrogen to provide the nonoacids of fornmula (XXII). Prefe i ester
is treated (gﬁooimg(&zeﬁ) val ent of potassi um hydroxide in ne?ﬁi)r\%%m}é{;bq?%om
tenperature for 18 hours. 15 Step (cc) Co iInds of formula (XVIIl), i.e.
conpounds of formula (XVII) wherein R6 is attached at the N -position of

Bl o 5t SR bR S
I ntroduction Oicﬁegﬂﬁtrﬂé\ﬁngﬁlﬁ Peeki it 5%%?}??63]@@&1@% %d%@?ﬂHH Rirdtol fafm

V.
correspondi ng ortde wth 3-5 equival en R1
di et hyl sul f oxhdeodium a@xide, andiben. witbtiet apylaticy ageet B34Hounds of formul a
(XXI'l'l) may be prepared by treating the nonoacids of formula (XXI1) with

tert-butyl acetate or isobutene in the presence of a mneral acid. 30 Step
(ee) Hydrolzysi ; magd f 3 I

accordi ng tsg lt? H@T?réétla ﬁg?;(ﬁ %})eé'gctfﬁlé{)@gs ?%n%cgﬁﬁfz?@st pél(S ?)bég%@\%lej%l'@gé'dgv%g by
el abor ati on ofprﬁrhar;l\/ﬂcdl@ﬂ&/cﬂ%mltﬂlawﬁlabmmg%aﬂesials,wmm aranbidrmgtioo hesds d

followi ng the nethods of. parf 1, steps t ), above, provides the W
-substit ut ed pﬂ?rtbﬁcﬂrﬁﬂwticﬁi‘aﬁtwg?%(gﬁ gfgfg%mg% é' rmula (XXIV).  Step (ff) 5
The tent-butyl ester of the conpounds of forrmula (XXIV) is cleaved by
treatment wth acid such as trifluoroacetic acid or a solution of hydrogen
chloride in a Stap (zbl e sol vent such as dioxan. The resulting carboxylic
acid is converted to the _nethyl ester using any of the methods_well known
in the artl0 sueRMPOURGS of fOl'mLt\z (IE?, le. compou%dsgfformula (1Y wherein R%s

R*OCHz-, may be obfained from the alcohols of formula (XX) following the

methods of part 1, step (g}.

6. The esters of formula (XVII*), i.e. compounds of formula (XVI}) wherein

15  R°®is attached at the N'-position, and of formula (XVI1®), i.e. compounds of
formula (XVIl) wherein R® is attached at the N°-position, can be prepared
according to the methods summarised in Scheme 6.



formati on of the acid chloride using oxalyl chloride or thionyl chloride

foll owed by 10 treatnent with nethanol, or by treatnent with nethanol and a

carbod||n1de The nmethyl ester is then carried for i bed in part
1, stBEs2004¢/@68Uhg (f) above, to provide the conpouﬁgé o€ﬁ99€ﬁﬁﬁa ( XVI | B)

7. The synthetic route illustrated ipgf,chene 6 can be lowyielding in cases

15 where the amne HNRIR 2 is only weakly nucl eophilic, such as when R is a

pyri mleEg or Byrazi ne ring. In these cases, it is necessary to reduce the

ester ior to the introduction of the-NR' R2 group, as illustrated
in Scheme 7. "1 WD 2004/ 096810 PCT/IBgOO4/ 01433 -59- Sgheme @ Rs O Cl s
jNOH NNN (gg NCl H3CO C+ COO XXI'1) (hh) (XEV) ad 6 s RN
HO O (XXVI) (OXXVII) l_Ii\l~R2NR
—_— — \
NO, NO, NO,
HCON HCO™X,
(XX1) (XX11)
(dd) Hl (cc)
R°® O H,.C CH
L ke
N/ l 0 CH3
N\
NO,
H,CO
0
(XX
XVIIA
l [ (ce) (XVIIA)
Q LR
N “NH .
= - F{§~N/ D
N0 g PN
o N Cl
O
H,C Cfs
(XXIV) (XVIIE)
Step (aa)

Dimethyl 4-nitropyrazole-3,5-dicarboxylate, which is readily prepared according
5 to the method described in published international patent application
WO00/24745 (see preparation 2, page 48), can be N-alkylated according to the
methods described in part 1, step (b), above. It will be appreciated that the
sensitivity of the ester groups to hydrolysis and trans-esterification means that
alkali metal hydroxides and alkoxides (other than methoxides) cannot be used



-~ ~NNGC NA HO PG (XXVI 1) (XVI 1 1) Step (gg) Conpounds of formula
(XXV) may be obtained fromthe conpounds of formula 5 (XXIl) follow ng the
nmet hods of pa s (b) to (e), above. Step (hh) Corrpoqu§ | a
(XXV1) may be%%%ogf/ﬁ)tésgﬁfromthe conmpounds of formula (XXV) HB%\%JH@L%
met hods of part 5, step (v), above. 10 WO 20%4/_096810 PCT/ 1B2004/ 001433

-60- Step (ii) The primary al cohol is then protected to give conpounds of

formula (XXVII), wherein PG.is an al coho rotecti roup. A preferred
oot o or o BSitses, e Hates g aftcppi et ahes coftafibh 4Bindt b B84 28 %
tent -butyl di met E%'v%thV&)r AiventEr ef erably, the 5 alcohol is treated with 1.1

equi val ents of tent-butyldinethylsilyl chloride and 1.1 equival ents of
i mdazol e in dichloromethane at roomtenperature for 18 hours. Step Q)

o TSoa ol | Bovnget o b et S R S sEOBB S sherde (1
The conpound Ofall{yPJtWoﬁ)Wisldﬂtaﬁba. deprotected to provide the primry
a Il [

al cohols of fornmu usi ng appropriate conditions. Wien PGis a 15
trialkylsilyl group it nmay be renoved by treatnment with a fluoride salt,
such as tetrabg&gl %)rrrmni um fluoride, or with hydrogen chloride in nethanol.
Preferably, whel®R by a tert-butyldinmethylsilyl group it is renoved by

treatment with %aeg&ﬁfgfg‘r’%ﬁ)a‘?&ﬁéis‘gf th& WSSV raBFRML Y WK bhe'dyuivalent of alkali

t et rahydr of ur an
metal hydroxide according to the method of Chambers ef al. (J. Org. Chem. 50,
10 4736-4738, 1985) cleaves the ester adjacent to the substituted nitrogen to

provide the monoacids of formula (XXH).

Preferably, the diester is treated with 1 equivalent of potassium hydroxide in
methanol at room temperature for 18 hours.

15
Step (cc)
Compounds of formula (XVl!A), i.e. compounds of formula (XV11) wherein R® is
attached at the N'-position of the pyrazolopyrimidine, may be obtained from the
compounds of formula (XX11) following the methods of part 1, steps (b) to (f).

20

The introduction of the -NR'R® group is preferably achieved by treating the
corresponding dichioride with 3-5 equivalents of HNR'R? in dimethyisulfoxide at
30°C for 1 hour.

25 Step (dd)
The compounds of formula (XXIll) may be prepared by treating the monoacids of
formula (XXII) with tert-butyl acetate or isobutene in the presence of a mineral
acid.

30 Step (ee)
Hydrolysis of the methyl ester of the compounds of formula (XXIII) according to
the methods described in part 2, step (I}, above, followed by elaboration of the



tenperature for 18 hours, or wth hydrogen chloride in nmethanol at room 20
tenperature for 18 hours. 8. The al cohols of formula (XVII1) and (lI) can be
oxi di setve motbessiecor r espondi ng al dehydes of fornul a ( Xk&¥B2000b0lssar e
particularly versatile internediates in the preparation of conpounds of
formula (1). Sone 25 representative tré@sformati ons are shown in Schene 8.
Unl ess otherwise indicated, in schenmes 8 to 11 Y is either O or -NR3R4,

o 8 g oWAPR RRIR TSR G pbom ot §

| :

(XXI'X)  (RxQvidgs the Ng@b§mectrqsq)azolmwmlwe§ RediggegRof thnmla\l My N RN N
RNINNyY NNRNAY HOb RRa HH3CO (XXX) (XXX 1) (XXXIV) (nn) (pp) (rr)
a R, N-R2 R-N-R2 R-N, R2

Step (ff)

5 The tert-butyl ester of the compounds of formula (XXIV) is cleaved by treatment
with acid such as trifluoroacetic acid or a solution of hydrogen chloride in a
suitable solvent such as dioxan. The resulting carboxylic acid is converted to the
methyl ester using any of the methods well known in the art, such as by
formation of the acid chloride using oxalyl chloride or thionyl chloride followed by

10 treatment with methanol, or by treatment with methanol and a carbodiimide. The
methyl ester is then carried forward as described in part 1, steps ((¢) and (f)
above, to provide the compounds of formula (XVII®).

7. The synthetic route illustrated in Scheme 6 can be low-yielding in cases
15  where the amine HNR'R? is only weakly nucleophilic, such as when R' is a

pyrimidine or pyrazine ring. In these cases, it is necessary to reduce the ester

group prior to the introduction of the -NR'R? group, as illustrated in Scheme 7.



RN LN RN :N RN ~NNAY RN~-Y HN-Y ORa Ro Rd 0 (XXXI) (XXXII1) (XXXV) Step
(I'l') The oxidation of the alcohols of forrmula (Xl X) can be achi eved using a
5 chrom un( VI g sagegiiosuch as pyridi ni um chl orochromate, an@gighyalfis

di met hyl sul f oxi de reagent as in the Swern oxidation protocol, a hyperval ent

i odi ne reagent such as the Dess-Martin periodignane, or a conbination of
tetra-n WO 2004/ 096810 PCT/ |1 B2004/ 001433 -62 propyl anmoni um perrut henat e
and N- et hyl nor i N-oxide in a suitable solvent at a tenperature of
bet ween 0C and z;'grar:g"lle—e*n@terrper ature. Suitable solvents include

di chl oronethane. 5 A preferred reggent is the Dess-Martin perioginane. In
principle, the aldehydes of ifornmulja (XXI' X) may al so be prepared
correspondi ng esters by redugtio ith DIBAL at low te

practice it is very diffiﬂ;t o st@dp the reduction at e stage,
and the primary 10 al cohol kg gJ neral ly the(#j or product. ep

Reaction of the al dehydes of yformnm (XX X) th a Gignard reapéent GoMHal ,
where Rb is an al kyl or cycl or I, or with an

al kyl" group and Hal is,l"@?
15 organol i t hi um r eagdhf provi des the seconda A coNal s of formila

(XXX). The conpounds of fornfd a (XXX) wherein Y is NR3R4 are thensel ves
conmpounds of formula (1) wh iy RS is al kyhhju ituted with a hydroxyl
group. 20 Step (nn) The cogpou ds of formul XXX) may be(®4¥}ied forward
as discussed in part 5 above for the pri y al cohol anal ogues. For

exanpl e, they may be al kylated t® provi t he conpounds of forGula (XXXI)

follow ng the nmethods desgribed | n R
R N AV
(ii) ,QO
—_—— =
N/kCI

O
/

(XXVi) PG XXV

y

1 2
AR RLN/RZ
RSN X - 6
N (kk) R
O L — )
N Ci N//|\Cl
% H
PG

O

(XXVIN) (XVIH)

Step (99)
Compounds of formula (XXV) may be obtained from the compounds of formuia

5 (XXI) following the methods of part 1, steps (b) to (e), above.

Step (hh)
Compounds of formula (XXV1) may be obtained from the compounds of formula
(XXV) following the methods of part 5, step (v), above.

10



part 5, steps (x) and (y), or part 5, step (z), above. 25 Another
possibility, not illustrated in Schene 8, is to oxidise the secondary

al cohol i nmet hods of step (Il) to obtain a ket i y be
further w@?@%@%&?‘éd i n a manner anal ogous to the al deh?ﬁggBW@&o]Vg‘ﬁl a
(XXIX). 30 Step (oo0) Using the Wttig rggction nethodol ogy, the al dehydes of
formula (XXIX) may be d d treated with a phosphorane reagent Ph3P.C(R) R
where R and R are WO 20031096810 PCTI 1B2003/ 001433 -63 hydrogen, al kyl or
cycl oal kyIStepdilhr ovi de conpounds of formula (XXXI1), in which thereis a
doubl e bo acan I | o5, gi ﬁg{ﬁ{ -foffialz0gepg)compounds
may al so B@ %}?@@%ﬁ%él ﬁS%E?‘ HEM égﬁﬁ{dogwgg? m a (c%gg) Oﬁ‘g \ﬁen Ra)c’i S

CH(R) Rd bywlesreth P&t Bl arsaldotehyditadtingngroap. b4 freberachpritgciod) geumis@at i on

f th - di hlorjd 1t t | t jired i
e 1 nal TRRUSHGOH SrowB. BIBH b e A UHEBUMRIVB ST mlraferaah o6 1)y

be reduyce | r ' : ;

(et hog’yne[‘g%ogﬁée?% rgiépcﬁ\gﬁ%ﬁpﬁ%gg o'}@ﬂseoﬁéa’?ﬁgﬂ%'ﬂué‘gﬁgp Fotglr(ljeo?ndgﬂep (00)

provi des tdpieiehiseifigidazdie irndivhlaomeBand at ddonStempératyreve i@nlodburst her s of
formula ( I'V) may be hydrolysed in acid solution to provide the al dehydes
of fornmula (XXXV). These nmay then be el aborated in the sane ways as

di scussed ve,for the al dehydes of formula (XX . 20 9. The al dehydes of
ﬁ?ﬁ)(‘ﬁé y ( XXI'X) y

formula ( an al so be honol ogated to provide esters, as illustrated in
Schene 9. Jh@peshas df fermilta KNI CaRy heesbtamed from the compounds of formula
10 (XXVII) following the methods of part 1, step (f), above. —
Step (kk)

The compounds of formula (XXVI1I) are deprotecied to provide the primary
alcohols of formula (XV!Il) using appropriate conditions. When PG is a

15 trialkylsilyl group it may be removed by treatment with a fluoride salt, such as
tetrabutylammonium fluoride, or with hydrogen chioride in methanol. Preterably,
when PG is a ferf-butyldimethylsilyl group it is removed by treatment with 2
equivaients of tetrabutylammonium fluorie in tetrahydrofuran at room
temperature for 18 hours, or with hydrogen chloride in methanol at room

20 temperature for 18 hours.

()

8. The alcohols of formula (XVIII) and (ID) can be oxidised to the
corresponding aldehydes of formula (XXIX), which are particularly versatile
intermediates in the preparation of compounds of formula (I). Some

25 representative transformations are shown in Scheme 8. Unless otherwise
indicated, in schemes 8 to 11 Y is either Ci or -NR®R*, and may preferably be Cl.



el aborated to provide conpounds of formula (1) follow ng the nethods
outlined in 25 parts 5 and 8 above. WD 2004/ 096810 PCT/ | B2004/001433 -64-
Schemre 9 RNRz s RN i NNY OH (XXIX) (ss) (uu) , z RlL ~R2 R-N,R N

s Rs N 0 Naydl2doxdoeshh Y N H3C-S H H3C, S H H3CO 0 (XXXVI) p&XXeddhadorhds (tt)
(W R-NNR2 R~-NR s RS NNNNYNY

-61-
Scheme 8
1 2
RLN,R2 Ri P
6 8
RN Xy, ) AN NG
VO — N
—
o)
HO ’
(I} Y = NR3R¢ (XXEX)
(XVIil): Y = CI
(mm) (qq)

(XXX) (XXXI1) (XXXIV)
l(nn) |ee) l(rr)
) R\ R
N}of Q‘Of ;’}f
(XXX (XXX (XXXV)

Step (I}
The oxidation of the alcohols of formula {(XIX) can be achieved using a

5 chromium(VI1} reagent such as pyridinium chlorochromate, an activated
dimethylsulfoxide reagent as in the Swern oxidation protocol, a hypervaient

iodine reagent such as the Dess-Martin periodinane, or a combination of tetra-n-



H3CO4 0 H3CO 0O (XXXVI1) (XXXIX) Step (ss) The al dehydes of fornula (XXl X)
are treated with nethyl nethylnercaptonethyl 5 sulfoxide (CH3SCH2S(O) CH3)

and tri ' trahydrofuran to give internedi ates r XXXV ) .
VO 2004%%@1@%&%82004/ 001433 -65- Step (tt) The ir'??i’rdr‘r@&i@‘i‘g?( of

formula (XXXVI) are treated with nmethagg. and acetyl chloride to provide
the ester of formula (XXXV)1). 5 Step (uu) The al dehydes of formula (XXl X)

can be converted to.the . ction
with a phBW@UE’@é’ﬂﬂ&eﬁ%ﬁ%ﬁ%\% %S& %Qgéﬁyé’{"gmﬁegm@élﬁ?? ?bg'gtésﬁor ner or
Vadswor t hsﬁ@éﬁﬁér@@mﬁérdt@@céﬂ etvechT®C 8AGeRbibAL tePhSPanee. bBultaBRE i ng a
tri phenyl phosphoni um salt Ph3P CH2CO2CH3. X" (Wttig), 10 a phosphene oxi de
Ph2P( O CHa@i@eatsan¢iioerdichliorametham@osphonat e ( Et O 2P( O CH2CO2CH3

(Wadswor t h- Hor ner - Emmons), with a base such as butyllithium a lithium

di al kyl am de or an al kaline netal al koxide, in a suitable solvent such as

t et rak%dr ﬁf&?gégre&%éﬁ}?‘éqg:g{éggg#§_%nIﬁer,%ﬁ%nteo t he preparation of

a- unsubsti t'u acry use of an al kyl -substituted phosphorus
reagent such as Ph3P+CH(R) CCRCH3. X- or the equival ent phosphi ne oxi de or

hosphonate, wherein Ris alkyl, gi h ing a-al kyl

Bery!ato- WbnapiE, 1 aberiiass Shiambis PRl ey Al hy asepaied BrMAE” (01 X) (o
| at - | | heg Wi th

acry-ate g@@%%%ﬁlpégs%%g et lnﬂth@l%ﬁ‘. %?Io?ﬁteﬁ%@r%‘(&@, BM}? ieg W

a mal onat w ng the net e Knoevenagel condensati on.
Step (vv)itis very difficult to stop the reduction at the aldehyde stage, and the primary
10  alcohol is generally the major product. .
Step (mm)

Reaction of the aldehydes of formula (XXIX) with a Grignard reagent R°MgHal,
where R” is an alkyl or cycloalkyl group and Hal is Ci, Br or |, or with an
15  organolithium reagent R°Li, provides the secondary alcohols of formula (XXX).

The compounds of formula (XXX) wherein Y is NR°R* are themselves
compounds of formula (1) wherein R® is alky! substituted with a hydroxy! group.

20 Step (nn)
The compounds of formula (XXX) may be carried forward as discussed in part5 ™
above for the primary alcohol analogues. For example, they may be alkylated to
provide the compounds of formula (XXXI) following the methods described in
part 5, steps (x) and (y), or part 5, step (z), above.

25
Another possibility, not illustrated in Scheme 8, is to oxidise the secondary
alcohol using the methods of step (Il) to obtain a ketone, which may be further
elaborated in a manner analogous to the aldehydes of formula (XXIX).

30 Step (00)
Using the Witig reaction methodology, the aldehydes of formula (XX1X) may be
treated with a phosphorane reagent PhsP:C(RY)RY, where R® and R® are



25 The reduction of the carbon-carbon double bond of (XXXVIII) to give the
conmpounds of formula (XXXIX) can be acconplished by catalytic hydrogenation
usi ng nol ecul ar hydrogen in the presence of a transition netal catal yst such
as pall adi L)’Fr?z‘fﬂ%?‘?sﬂgm or nickel. 30 The acrylates of for RUTABIE#3) can
al so be treated with al kyl copper reagents _44 give anal ogues of the
compounds of fornula (XXXI'X) in which an al Kyl substituent is introduced on

th bon at to t di ne V0 2004
PCT/ | 52004/ 00AHIBLSb @ 28 X Gel] 1P %’cﬁ‘wm@%ﬂarﬂfumw@d%a Carhiche

equi val ent 10y a%eée@ 80ut§i@>ﬂéh%i%cﬂ8¥éhtr¥b<1h8¥)k/for nﬁﬁmwﬁ@ew boxyl at e

derivative. he honol ogated esters o can al so be
prepared by the method illustrated in Schenme 10. Scheme 10 1 2 R~ ,

(0000 ¥ = NeAneiogug oRTPRURGS PRy flsd “%82@% o W apPhoIs £ T w%nm)
The ety sestgfien of i LT, tytbtloatasdafiif aknbe: by Begh steiéé‘%“ provi de

the acids of fornmu | owi ng of "part
above. ehmmatlon from the corresponding chioride or mesylate.
Step (pp)

If not required in the final product, the double bond in compounds of formula
10 (XXXII) may be reduced by catalytic hydrogenation.

Step (qq) .

The use of (methoxymethylene)iriphenylphosphorane in the Wittig reaction of
step (0o} provides the enol ethers of formula (XXXIV),

15
Step (1)
The enol ethers of formula (XXXIV) may be hydrolysed in acid solution to provide
the aldehydes of formula (XXXV). These may then be elaborated in the same
ways as discussed above for the aldehydes of formula (XXIX).

20

9. The aldehydes of formula (XX1X) can also be homologated to provide
esters, as illustrated in Scheme 9. The esters so obtained can then be
elaborated to provide compounds of formula (1) following the methods outlined in

25 parts 5 and 8 above.



(The esters of fornmula (XXXX) may be obtained fromthe esters of formula

(XVI 1)

follow ng the nethods of part 1,

step (g) above.) 15 Step (xx) The

aci ds afohaumudsao ( XXXXI) may be honol ogat ed fol | owi ng ROTABAEHABIES3 of t he

Arndt-Ei stert
i nternedi ate such as the acid chlori des{by reaction with oxalyl
a WD 2004/ 096810 PCT/ 1B2004/ 001433

re

action.

The carboxylic acid is converted to a reactive

chl oride) or
-67 m xed anhydride (by reaction with
The internediate is reacted with diazonethane to

i sobut yl ormate) .
provi de a%-”aeiﬁoézgzoket one.

of met hanol

This is treated with
to-give the honol ogated ester

fgrmul a (XXXVI ).

silver oxide in the presence
5 11. The

hormol ogated esters of formula (XXXIX) can al'gd be prepared by the nethod
illustrated in Scheme 11. 10 Schene 11 1 R RR-NR2 (YY) N NRs RNO
NN-Y HHCONY X (XXIX); Y =d HCBQ W; Y = NRBR4 (XXXXI'I1) (z2)
R- 2 N-R '\?O /L
~
N Y
O
H
(XXIX)
(ss) (uu)
o~
H,CO
XXXV
]w
R R —~,
6 RE
NOL L "L A
N>Y N- Y
H,CO
0] H,CO o
(XXXVI)) (XXXIX)
Step (ss)

The aldehydes of formula (XXIX) are treated with methyl methylmercaptomethyl
5 sulfoxide (CH3SCH2S(O)CHjs) and triton B in tetrahydrofuran to give

intermediates of formula (XXXVI).



6 RN Ni NY H3COO (XXXIX) Step (yy) The chlorides of fornmulae (XX X)
and (XXXXI1) are reacted with a dialkyl nmalonate (CH3Q2C)2CH2 and a base in

a suitabl e solwenbyookyii cally, the base is 15 an al kal i ne ngt@pa@lsherdssie
such as sodi um et hoxi de or potassiumtert-butoxide, and the solvent is an

al cohol such as nethanol or ethanol, or an nggr such as tetrahydrofuran.
Preferably the base and the sol vent are chosén such as to WO 2004/ 096510
PCT/ 18200-t/ 001433 ,-68 mnimse transesterification with the nal onate
reagent and t heSteR @bnedi at e (XXX 1] The net hod can be extended to

).

substituted nal 3 | r LS, gi ves
Socess 1o conporaennpdaic SFEHRYADOORY T ard ieaicyh HetBnAl ind 28681
substituent on tiieridatdprovad®theadstac ehfortruld EXRVIRC group. These conpounds

can al so be prepared by aikylating the intermediate (XXXXIl1l1) with R Br or
R-1 in the presence of an al kaline netal al koxide base. 10 Step (zz) The

i nt'er medi at g (WQ}L@ I s then decarboxylated to give the product (XXXl X).
Thi s can be achreve y sel ective hydrol ysis using one equival ent of an

al kal i ne net al Thy didetiydes of ficinsa (XWX Ucarhpdiconieted totHonegidwy ester of
acidification, or ba/ﬂaan ot her nethod known in the art. 15 The foll ow ng
conpounds f or m faimuiXAE BBy reactPR Withes BROSRIRMER rpagent following the protocols

of the Wittig, Horner or Wadsworth-Homer-Emmons reactions. The reagent is
prepared by treating a triphenylphosphonium salt PhaP"CH,CO,CHz. X (Wittig),

10 a phosphine oxide Ph,P(O)CH,CO.CH; (Homer), or a phosphonate
(Et0).P(O)CHLCO.CH; (Wadsworth-Horner-Emmons), with a base such as
butyllithium, a lithium dialkyltamide or an alkaline metal alkoxide, in a suitable
solvent such as tetrahydrofuran.

15  The method is not limited to the preparation of a-unsubstituted acrylate esters.
The use of an alkyl-substituted phosphorus reagent such as
PhsP"CH(R)CO2CHs.X or the equivalent phosphine oxide or phosphonate,

wherein R is alkyl, gives access to the corresponding a-alkyl acrylate derivative.

20  The conversion of the aldehydes of formula (XX1X) to acrylate esters of formula
(XXXVII1) can also be achieved by reaction with a malonate derivative following

the method of the Knoevenagel condensation.

Step (vv)

25 The reduction of the carbon-carbon double bond of (XXXVHI) o give the
compounds of formula (XXXIX) can be accomplished by catalytic hydrogenation
using molecular hydrogen in the presence of a transition metal catalyst such as

palladium, platinum or nickel.

30 The acrylates of formula (XXXVIIl) can also be treated with alkylcopper reagents
to give analogues of the compounds of formula (XXXIX) in which an alkyi
substituent is introduced on the carbon atom adjacent to the pyrazolopyrimidine



20 A conpound of forrmula (MII) A NRs~ N N& Cl R (VII) wherein R5 and R6
are as defined above. 25 Preferred is a conpound of formula (VIV6') WO
2004/ 0968111 PCT/1B2004/001433 -69 R6 C N N~ |

, l,..4 A) wherein
R5 andV@RBI4{0883¢ defi ned above. A conpound of formul 5%&?‘%’6(}%&%%@ _R6

N NNC R (VIIl) wherein Rl, R2, Rasand R6 are as defined above.
Preferred is a conmpound of fornmula (VITIA) 10 R1 2 R6 N

ring system, or with a sulphonium ylid or a carbene equivalent to give a 2-

(pyrazolopyrimidinyl)-cyclopropane-1-carboxylate derivative.

5 10. The homologated esters of formula (XXXVII) can also be prepared by the

method illustrated in Scheme 10.

Scheme 10

'R\N,R

Rﬁ
N XN L
NO)
S
. |
H,CO
o

(XVH); Y = Cl
(XXXX); Y = NReR#

(xx)

RL P

(3]
RN\ N =3 N
A
o N7 Y

o}
(XXXVIF)

H,C

10 Step (ww)
The methyt esters of formulae (XVII) and (XXXX) may be hydrolysed to provide
the acids of formula (XXXXI) following the methods of part 2, step (n), above.
(The esters of formula (XXXX} may be obtained from the esters of formula (XVII)
following the methods of part 1, step (g) above.)

15
Step (xx)
The acids of formula (XXXX!) may be homologated following the methods of the
Arndi-Eistert reaction. The carboxylic acid is converted to a reactive

intermediate such as the acid chioride (by reaction with oxaly! chloride} or a



NN T J NG R(VI I ITA wherein Rl, R2, R5 and R6 are as defined above.
15 The invention is further illustrated by the following, non-limting
exanpl es. My @yPesat S were determ ned on a Gal |l enkanp mplchitRshoR@d1353
apparatus using glass capillary tubes and are uncorrected. Unl ess otherw se
indicated all reactions were carried out unggsr a nitrogen atnosphere, using
commercially available anhydrous sol vents. Reactions perfornmed under

m crowave i rradiafd i : ' gﬂs[.ry W{é} i ne
(Personal Chem gﬁ%&ﬁ?%r‘% @H%é&ﬁ&;{j\/\/\gﬁ Ht(')%c#%t}?g:or?&? oaﬁggg at '@W 5
*0.88 Amoni a' resfotec with AYEHEHH0868 oo anBraidkeichis Thidis treated with
commerci al | y-avail abl e agueous ammoni a sol uti on of about 0.88 specific
gravity. Thi n- BIRE OXide Bt duesense dlaveancbineivedhe fomaosaiekeasien e coat ed
Merck silica g pl ates, and silica gel colum chromatography was
carried out usfdrqa%()ggigmm lica gel (Merck silica gel 60). |on exchange
chromat ography 5 was perfornmed using with the specified ion exchange resin
whi ch had been pre- washed wi th dei onised water. Proton NVR spectra were
measured on a Varian Inova 300, Varian Inova 400, or Varian Mercury 400

er i h I i f1ed. h I
mon- exchangeabl &pr of BROPEAREREsP Bt bR AL R Pt et o
reported. Low rgrahod ilRRtrERSSin®dma {were 10 recorded on either a Fisons

Trio 1000, using thernospray positive ionisation, or a Finnigan Navigator,
using el ectrospray positive or negative ionisation. H gh resolution nmass

spectra vverg%(r)egggg&g PE a Bruker Apex Il FT-Ms using electrospray positive

i oni sati on. nal yses were conducted by Exeter Analytical UK
Ltd., Uxbridge, Mddl esex. Optical rotations were 15 determ Iﬁed' aﬁz 25C usi ng
a Perkin Elner 341 polarineteg! usigig the sol vents and concenthati ons
speci fi ed. Exanpl e conpounds desi'gnated as (+) or (-) oFggi cal

8 N
RUN N (vy) N
NO) —
o
N)\Y
X

(XXIX); Y = Cl
OXXXXI): Y = NR3R#

R. R

(XXXXIH)
»4@
N
R° N
SN
'@ A

H,CO
0
(XXXIX)

Step (yy)

The chierides of formulae (XXIX) and (XXXXII) are reacted with a dialkyl

malonate (CH30,C).CH. and a base in a suitable solvent. Typically, the base is
15 an alkaline metal alkoxide such as sodium ethoxide or potassium tert-butoxide,

and the solvent is an alcohol such as methanol or ethanol, or an ether such as

tetrahydrofuran. Preferably the base and the solvent are chosen such as to



i soners are assigned based on the sign of optical rotation when determ ned
in a suitable solvent. 20 Abbreviations and Definitions Arbocel TM

Fil tratwenoa@epdio fromJ. Rettenmai er & Sohne, Ger manycbBerdoiaiér) 15 1on
exchange resin, available fromAl drich Chem cal Conpany APCI Atnospheric
Pressure Chemi cal lonisation atm Press@iBe in atnospheres (1 atm= 760 Torr =
101. 3 kPa) BiotageTM Chr omat ography perfornmed using Flash 75 silica gel
cartri dg€mjnify éﬁqrghfés%gﬁﬂcé%rﬁmh HeY fralibii e enGaRPARY thdifitinedifitddr oad ¢
Concentratlon use or optical rotation neasurenents in g per 100 m (1
mg/ M is @XXX). cat Catalytic d Doubl et WO 2004/096811) PCT/ 1B200- 4/ 001433
-71 dd Doubl et of doublets Degussa(r) 101 10 wt % pal | adi um on acti vat ed
carbon, Degussa type EI01 available from Al drich Chem cal Conpany DeveI osil
Suppl i ed By A8 ok

Composed e D B e A e T B T e

whi ch shavie an alkgingroapl yThisrglees accdssde aﬁmpﬁﬂn@&anabgoﬁbeteéxmal)() icl es ar e
packed i nt col.umm nsi ons anet er

| |
and 25 crr‘l"ﬁ'&?lt ﬁé?ﬁﬁ&@iﬁ ;Seqe 8Hb$ﬂ5ﬁ%tr@bﬁ}ee§? o FigH %p@,cpgkpqﬁ{gﬁ 2#C conpany

oni oati off oS [ ve RLR M AR e BT B g IR e o

Conpany {XXXX!I) with R-Br or R-l in the presence of an alkaline metal alkoxide base.

10  Step (z2) —~
The intermediate (XXXXIll) is then decarboxylated to give the product {(XXXIX).
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. '

15
The following compounds form further aspects of the present invention:

20
A compound of formula (VIi}

Cl
R°N
NO
Cl
5
R (V1)
wherein R® and R® are as defined above.

25

Preferred is a compound of formula (VII*)



liqg Liquid LRVS Low Resol ution Mass Spectroscopy (el ectrospray or

t hernospray ionisation positive scan) LRVS (ES-) Low Resol ution Mass
Spectroscopy wa) solmw@sray ionisation negative scan) m Ml tpPlafo0otssVBSS
spectrum peak MCI TM gel Hi gh porous pol ynmer, CHP20P 75-150m from M tsubi shi
Chemi cal Corporation Phenonmenex Supplied by -BBenonenex. Conposed of

spherical silica particles Luna O 8 hplc (size 5 pmor 10 pm which have a
chem cal |y bonded surface of colunge C18 ¢hains. These particles are packed
into a stainless steel colum of dimgnsions 2.1 cminternal dianeter and 25
cmlong. psi Pounds per square inchN z 6.9 kPa) g Quartet KR
Retention factor on TLC s Singlet |~$ep- ak(r) Reverse phase C18 silica gel
cartridge, Waters Corporation t Tri

TLE\Thi n Layer Chronat ography WO
2004/ 096810 PCT/ | B2004/ 001433 -72- Chem &al shift Unl ess ot herw se provided

herein: PyBOP(r) neans Benzotriazol RP-yl oxytris(pyr r(Q,I”iA?ji no) phosphoni um
hexaf | uor ophosphate; 5 PyBrOP(r) neans brono-tris-pyrrolidi no-phosphoni um
hexaf | uor ophospwhersin RCRIndRAase Ns Nefinad laboykdi | M dazol e; WSCDI neans

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de

A compound of formula (Vi)

RLN,H2

RBN Ny N
Xe
o
A N/I\Cl
R (VI
wherein R', R?, R® and R°® are as defined above.

Preferred is a compound of formula (VII1%)
10

R’ (VIIIA)
wherein R', R%, R® and R® are as defined above.

15  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. Reactions performed under microwave irradiation

20  were carried out using an Emrys Creator machine (Personal Chemistry Lid.) with
a power output of 15 to 300W at 2.45GHz. ‘0.88 Ammonia’ refers to



hydrochl ori de; 10 Mikai yama's reagent means 2-chloro-I|-nethyl pyridi nium

| odi de; DCC neans N, N -di cycl ohexyl carbodi i m de; HOAT neans

1- hydr oxp-2ée4zmwesienzot ri azol e; HOBT neans 1 - hydr oxyberZiiB2p@aol-83hydr at e;
H nig' s base neans N-ethyl diisopropylam ne; 15 Et3N neans triethylam ne;
NWM neans N-net hyl nor phol i ne; NVP nean@- 1- net hyl - 2-pyrrolidinone; DVAP
means 4-di met hyl am nopyri di ne; NMO neans 4-net hyl norphol i ne N oxi de; 20

KHVDS rreamﬁnm@t@éw gm:tatﬁé tagumwﬁhﬁhbmla)mm of AabIMIS seespeTifbaghavity.
bi s(trinmethylsilyl)am de; | AD means di‘i sopropyl azodi car boxyl ate; DEAD

neans di érfmmlase&r@mr@mwwawas mrExmerban Jlans-Betiad PE-teR ﬁd\qﬁfﬁkdri de; 25

bons odox R4 (B0 5225 pERRRS afa Suka Ul BRI Enfotatomitaiide Serried, ou
TVG- O neafigy 4016904 sill@tg{% éﬂéréwghc@@@ G@)anfﬁoﬁ exéhdnteosdieaidegphy 30 CBz

means benzyloxycar bo means net hanol, Et OH neans et hanol, and Et OAc
means Set was padetrag@ ung @ﬁbzmegaemﬁe@mn exemrm G sdich fad ‘DlaEnrna“ans

i chi of ot ATHERLH DX ORISR WaTRE oF RUPR) B! R L Mo P ARG B YRgaci o,
TFA meangnbih ?bBﬁVQﬁﬁﬁtlhév%‘ﬁbéf 015V5-|h§n W 460 EpactrbRtdd ih 48 sBhRntde
preparation of the conpounds 0
specified. In the NMR spectra only non-exchangeable protons which appeared
distinct from the solvent peaks are reported. Low resolution mass spectra were
10  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
15  determined at 25°C using a Perkin Elmer 341 polarimeter using the solvents and
concentrations specified. Example compounds designated as (+) or (-) optical
isomers are assigned based on the sign of optical rotation when determined in a
suitable solvent.

20 Abbreviations and Definitions

Arbocel™ Filtration agent, from J. Rettenmaier & Sohne, Germany _—

Amberlyst® 15 lon exchange resin, available from Aldrich Chemical Company

APCI Atmospheric Pressure Chemical lonisation

atm Pressure in atmospheres (1 atm =760 Torr = 101.3 kPa)

Biotage™ Chromatography performed using Flash 75 silica gel cartridge,
from Biotage, UK

BOC ter-Butyloxycarbony! group

br Broad

c Concentration used for optical rotation measurements in g per
100 ml (1 mg/mlis ¢ 0.10)

cat Catalytic

d Doublet



formula (1):
N~ s

Exanples 1-28 RR RLR2Z R6 \N- R6 \NR HNR3R4A N"N NN N~ |
SNCO RSNI14R R R 10 A solution of the required nonochioride (see

preparations 68, 70-82, 85, 86 and 90) (ieq), the required HNR3R4 am ne
(5eq) and Nyab haoldegsaopr opyl ami ne (5eq) in di met hyl sul f oxpde1§:864001433

mL. ol - 1) was heated in a seal ed vessel at 120C for 18 hours. The reaction
m xture was diluted with water and the proddtt extracted with ethyl acetate

(x3).

The organi cs were conbi ned, washed with water dried 15 over nmaghesi um

sul phat e and cqpcentrat ed iIDMﬁQ@I[Q-_;f didistcude product was purified using
col um chr omat ogr aphy on sil i caMg3 R@r"el uting with dichl oronet hane: et hyl

acet at e,

1 .

di chl Beguasehar! netifant
The foll owi ng conmpounds wer
2004/ 096810 PCT/ 1 B2004/ 0014

-NR 3R4 = ppbHBI R6

Combi-RP Csp
hplc column

Dowex®
ee
HRMS

Hyflo™
fiq
LRMS

LRMS (ES)

m
m/z
MCI™ gel

Phenomenex
Luna C18 hpic

column

psi

q

R

5
Sep-Pak®

TLC

agiemt aRecvatpd caab@ﬂali)ega%s&bmeﬁm @l 20
%@Q%W@ %\W @ﬂgﬁﬂf@%&% Rﬁb%g R& N1R _
= -Supied@yHBhenomenex - manufactured by Nomura Chemical
Co. Composed of spherical silica particles ( size 3 ym or 5 pm)
which have a chemically bonded surface of C30 chains. These
particles are packed into stainless steel columns of dimensions 2
cm internal diameter and 25 cm long.

lon exchange resin, from Aldrich Chemical Company
Enantiomeric excess

High Resolution Mass Spectrocopy (electrospray ionisation
positive scan)

Hyflo supercel®, from Aldrich Chemical Company

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

Supplied by Phenomenex. Composed of spherical silica particles
(size 5 ym or 10 um) which have a chemically bonded surface of
C18 chains. These particles are packed into a stainless steel
column of dimensions 2,1cm internal diameter and 25 cm long.
Pounds per square inch (1 psi = 6.9 kPa)

Quartet

Retention factor on TLC

Singlet

Reverse phase Cyg silica gei cartridge, Waters Corporation

Triplet

Thin Layer Chromatography



CH3 'H NVR (CD30D, 400MHz) 8: 1.33 (t, 3H), 2.40 (s, 3H), 2.85 (m 2H),
2.99 (s, 3H), 3.44 (s, 3H), 3.84 (t, 2H), 4.65 (br s, 2H), 6.92 (s, 1 H),
8.14 (o dookiboss® 39 (s, 1 H). LRVE:niz APCI+ 342, [ MHPETABIOBOONEN 2 R = |
| I : -NR3R4 6 R6 = -(CH2)20CH2CH3 N | CH3 "H NWR (CDCI 3, 400MHz) 8:
1.25 (t, 3H), 1.40 (t, 3H), 1.78 (m 2Hy2-2.02 (m 2H), 2.22 (m 2H), 2.40
(s, 3H), 2.92 (g, 2H), 3.07 (m 2H), 3.11 (s, 3H), 3.66 (g, 2H), 3.90 (m
2H), 4.624m 2H), 4.65dHBmikatnif8. 28 (dd, 1 H, 55 (d, 1 H), 8.86 (s, 1
H, 10.08 (s, 1 H). LRMS:nz ES+ 440, [MU+ NONN3 R =1 1 | ; -NR 3R4 R6
= - (CH2)20CH2CH3 NH2 'H NVR (CDCI'3, 400MHz) 8: 1.22 (t, 3H), 1.38 (t, 3H),
2.92 (q, 2H), 3.65 m 2H), 392(m 3H), 4.42 (m 2H), 4.63
(t, 2H), gJjoigss ﬁthqn%ep@%%?rein , 8.85 (s, 1 LRVB APCI niz 384

WO 2004/ NI NRN
1 o S0 B SR e TR B
(CDCI 3 , 400MHzZheskifirdShddphaté) , 1.49 (d, 3H), 1.61 (m 2H), 2.37

5 PyBrOP® means bromo-tris-pyrrolidino-phosphonium

hexafiuorophosphate;
CDI means N,N'-carbonyldiimidazole;
WSCDI means 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride; —
10 Mukaiyama'’s reagent means 2-chloro-1-methylpyridinium iodide;
DCC means N,N'-dicyclohexylcarbodiimide;
HOAT means 1-hydroxy-7-azabenzotriazole;
HOBT means 1-hydroxybenzotriazole hydrate;
HUnig's base means N-ethyldiisopropylamine;
15 EtaN means triethylamine;
NMM means N-methylmorpholine;
NMP means 1-methyl-2-pyrrolidinone;
DMAP means 4-dimethylaminopyridine;
NMO means 4-methylmorpholine N-oxide;
20 KHMDS means potassium bis(trimethylsilyl)amide; —~
NaHMDS means sodium bis(trimethyisilyl)amide; :
DIAD means diisopropy! azodicarboxylate;
DEAD means diethyl azodicarboxylate;
DIBAL means diisobutylaluminium hydride;
25 Dess-Martin periodinane means 1,1,1-triacetoxy-1,1-dihydro-1,2-
benziodoxol-3(1H)-one;
TBDMS-CI means tert-butyldimethylchlorosilane;
TMS-Cl means chlorotrimethyisilane;
BOC means tert-butoxycarbonyl;
30 CBz means benzyloxycarbonyl;

MeOH means methanol, EtOH means ethanol, and EtOAc means ethyl
acetate;



(s, 3H), 2.47 (s, 3H), 3.07-3.41 (m 5H), 3.52 (t, 2H), 3.89 (t, 2H), 4.64
(t. 2H), 4.74 (d, 2H), 6.81 (d. 1H), 8.10 (s, 1H), 8.20 (d, iH), 9.68 (s,
1H. LRVB:mz APCl+ 425, [MH+ 5 R5 = -CH(CH3)2; R6 = - (CH2) 20CH3; R7A = H
R711 . O d6i 400MHz) 8: 1.02 (d, 3H), 1.3 32 (s,
5 40 %0‘3’06\1'}@?4192/567 m 2k b e (mo1 . 2 61 m:ic(rqaz(ﬁh}mu%
H),335 (s, 3H)374(t 2H) | 435(m2}';|)3_457(brs 2H)691(d 1I—|),
8.03 (br s, H, 8.17 (d, 1 H, 9.79 (br 1 H. LRVE: niz APCl + 425, [M]+ 6

> 34 (0. é"ﬁ.)“ 256 i ey exangthliah RSO pe g M duisyfroteldng By,

6.93 (d, 1 H) m@arﬁdel(:dlordmalhanﬁ [B\?IF(rsearis H)N cmnamWfbrmamldel-i) 12.23 (br s,
1 H. LRVB:m z APCl+ 339, M—& e&cm )20( CH2) 2CH3; R 7A =
_CH3; R7B = HAGPMmReaResafic a doW)m%an%f”f@O(QaC imacid. 21 (d, 3H), 1.62
(m 2H), 2.30 (s, 3H), 2.47 (s, 3H), 2.65 (m 1 H), 2.97 (m 3H), 3.15 (m
1 H), 3.51 (t, H, 3.88 (t, 2H), 4.63 (m 4H), 7.50 (d, 1 H), 8.14 (s, 1 H),
8.18 (d, 1sH),The following Ex&%pldﬁ?ﬂﬁstrﬂte tW@@kepaﬁaﬁon ohMtilercoMip2Q0ds 00610

PCT/ 1 B2004/001433 '-76 A = -CH3; R=H 8 R = -CHCH3)2; R = -(CH2)200H3; R
'H NMR (DMVBO- dermulediriz) 8: 1.00 (d, 3H) 1.32 (d, 6H), 2.25 (s, 3H), 2.40
(m 1H, 2.65 (m 2H), 2.76 (m 1 H, 2.89 (m 1 H, 3.19 (m 1 H, 3.35
(s, 3H), 3.75 (t, 2H), 4.33 (br d, 2H), 4.57 (br s, 2H), 7.62 (d, 1 H), 8.00
(br 1 H, 815 (s, 1 H 9.67 (br s, 1 HampRWStipsz APCI+ 425, [M+ 9 =
-CH3; R6 =-CH(CH3)2; R7A = -CH3; R7B = H 'H NWR (CD3CD , 400MHz) 8: 1. 25 (d
3H), 1.52 (d, 6H), 2.34 (% W\ 2.42 (s, 3H), 273(mﬂi Ij)R 2.95 (m 1

H, 3.04 (m 2H), 3. zgs(m “NH), 4.59 F{
HNR23R4
N : 3
\Y - N ~ R
/ N/LCI . NN
R R r*

10 A solution of the required monochioride (see preparations 68, 70-82, 85, 86 and
90) (1eq), the required HNR®R* amine (5eq) and N-ethyldiisopropylamine (5eq)
in dimethylsulfoxide (3-4 mL.mmoI‘1) was heated in a sealed vessel at 120°C for
18 hours. The reaction mixture was diluted with water and the product extracted
with ethyl acetate (x3). The organics were combined, washed with water dried

15  over magnesium suiphate and concenirated in vacuo, The crude product was
purified using column chromatography on silica gel eluting with
dichloromethane:ethyl acetate, dichloromethane:methanol or pentane:ethyl
acetate as solvents.

20  The following compounds were made by the method described above:



(br s, 2H), 5.03 (br s, 1 H, 7.69 (d, 1 H, 7.95 (br s, 1 H, 8.16 (s, 1
H. .., LRVMS:mz APCI+381, [MH+ NN R HNNNI N \ 'l RS NN” Ron /NH
R OB B wdQoRA9s810CHs; R6 = - (CH2) 30CH3; R OA = - CH3; RIGBIB20H/I4383H NMVR
(DVMSO-d6, 400MHz) 8: 1.01 (d, 3H), 1.94 (t, 2H), 2.33 (s, 3H), 2.46 (br d, 1
H, 2.66 (br m 2H), 2.80 (br m 1 H),-7ér:92 (br d, 1 H, 3.17 (m H), 4.37
(br d, 2H), 4.43 (t, 2H), 7.85 (br d, 1 H, 859 (d, 1 H, 881 (s. 1 H.
LRVS: Mz [BRCI 398, [MH + 11 RS = -CH3; R6 = -(CH2)20CH2CH3; R QA = -CHS3; WOO
= H'HNW(CICl 3, 400MHz) 8: 1.25 (t, 3H), 1.34 (d, 3H), 2.48 (s, 3H), 2.87
(m 1 H,3.008 (m 2H), 3.26 (m 2H), 3.66 (gR 2H), 3.91 (t, 2H), 4.63 (m
: , |11 H, 856 (d,1H, 88§ (sHN H, 10.13 (br s, 1 H. LRvS:mz
ES+ : 398, [ M + WO 2004/ 096810 PCT/1B2004/j001433 -77 12 R = -CH3; R|=
© R=H R=-CH3 1H N\\R 400MHz) 8: 1.25 (t, 3H), 1.40
s, 3H), 3.01 (m 2HN_ 3. 47 ( 1H),,3.26 (m 2H), 3.66 (q,
4 ' 1
L

: ~.886 (d,1 H, 8.87 (s,| 1 H,
MY+ 1&¥Rrs = -aB: " Re =
( H H1H MR (CDCI3, 400MHz) 8: |1.12
.26 (t, 3H), 2.10 (br m 1 H, 2.47 (s, 3H),| 3.04

(m 2H), B.44(m 2H 3.<(m 2H), 3.91 (t,
N
1 R'= | P - .NR°R* = -NHCH3; R® = -(CH,),0CH;
CH,
-
"H NMR (CD;0D, 400MHz) &: 1.33 (t, 3H), 2.40 (s, 3H), 2.85 (m, 2H), i
.99 (s, 3H), 3.44 (s, 3H), 3.84 (1, 2H), 4.65 (br s, 2H), 6.92 (s, 1H), 8.14
(d, 1H), 8.39 (s, 1H). LRMS:m/z APCl+ 342, [MH]*
“\ -CHs
NN .
2  R'= )!\)  -NR°R* = : R? = -(CH2):OCH2CHs
\
CH,
"H NMR (CDCls, 400MHz) 8: 1.25 (t, 3H), 1.40 (t, 3H), 1.78 (m, 2H), 2.02
(m, 2H), 2.22 (m, 2H), 2.40 (s, 3H), 2.92 (q, 2H), 3.07 (M, 2H), 311 (s, | >

3H), 3.66 (q, 2H), 3.90 (m, 2H), 4.62 (m, 2H), 4.65 (m, 1H), 8.28 (dd, 1H),
8.55 (d, 1H), 8.86 (s, 1H), 10.08 (s, 1H). LRMS:m/z ES+ 440, [MH]"

N A

1 N 3n4 N 8
3 IR = ‘)I\) ;-NR R = ;R ='(CH2)QOCHQCH3

NH,

'H NMR (CDCls, 400MHz) 3: 1.22 (t, 3H), 1.38 (1, 3H), 2.92 (g, 2H), 3.65
(m, 2H), 3.81 (m, 2H), 3.92 (m, 3H), 4.42 (m, 2H), 4.63 (1, 2H), 8.43 (m,
1H), 8.53 (m, 1H), 8.85 (s, 1H)

LRMS APC! m/z 384 [MH]*




2H), 4.64 (t, 2H), 4.70-4.86 (br m 2H), 8.14 (d, 1 H), 8.54 (d, 1 H, 8.88
(s, 1H), 10.17 (br s, 1 H. LRVE: m z ES+ :426, [MH+ 14 R5 = -CH3; R6 =

2 (CH2) 20CH2CH3; RIOA = H. RIOB = - CH(CH3)2 1H NMR (CDCI 3, 400MHz) 8:1.08 (m
14,118 (] S.g,¢,26(t ), 2300 (m 1. 247 (s, paiimadeifam 2,
3.25 (m 2 67°%m 2H). 3.91 (t, 2H), 4.64 (t. 2H), 4.76 1H, 4.92
(m 1 H), 8 14 (d, 854 (d,1H, 8.8 (s, 1H, 10. 20(br s, 1H.

LRVB: m 2z ES+ : 426 [M—I]+ 15 R5 = -CH2CH3; R6 = - ( CH2) 20CH2CH3; RILOA = - CH3;
R108 = H 1H NVR (CDCI31 400MZ) 87 1.26 (T, 3F) TSHU(—C] 3F) .39 (T, 3H),

2.78- 3.02 (br m [7H), 3.66 (q, 2H), 3.91 (tNZH 62 (m 4H), 8.15 (d,| 1
H, 8.55 (d,i H, 8.86 (s, 1 H), 10.13 (br i H). LRVB:m z ES+ : 412,
[MH + 16 RS o - CH2CH3; R6 = - ( CH2) 2REH2CHiaN AH,gR10B = - CH3 1H NVR
(CDCI 3, 400M{z) 8] 1.26 (t, 3H), 13 (d,
m 7H), 3.66 (g, 2H), 3.91 (t, 2H),
H, 8.86 (s, {| H, 10.13 (br s, 1H)NL
2004/ 096810 RCT/ | B2004/ 001433 -78 1 = _JCH2CH3; R = - (CHZ)ZOCHZCI-IS; R =
-CH(CH3)2; Rijub =|H ' H NMVR (CDCI 3, 400MEZN"5: - CHH), 1.27 (t, 3H),
1.39 (t, 3H),[2.30 (m 1 H, 2.90Rm 2H), 3. 0( 18, 310 (m 1 H),
3.33 (m- 1 HL 3.69 m4H), 3.93 (t, 2H), 4.66 NeH), 4.84 (m 2H), 8.14
(d, 1 H), 8.62 (di 1 H), 891(3 1 H, 10.46 (br s, 1 H. LRVE:mz ES+

440, + 18,,R5 35 CHR B= RIOB = - CH 2
1H NNI[?M(_I]CDCI 3 40 ﬁ/Hz) Sy 08 %H2 %(@mi) %i q;m quevl 35b'€lt’* 3H), 2. ggﬂ%m
4H), 3.11 (m| 2H), 1}-BNRJP(®D OGMBIQ 5@78*(*) 3’H)9Q 4(9 @ﬂf 14316(&n(2Bi) 239,
4.78 (br d, 1 H), |8.18 1 0.12" (br

1 H. LRVE m ESHs; 3k1i)1,02 47 K& )L@ @%3-41-61]’42@1*3 3 5@ @l@ﬁz(wﬁib@‘l fR1oA =

(¢ 3, 2 01 (PR sGthe SN Brpiks Trge 23 Mot ST Bk (-

2H), 3.92 (m LRMS:m/z APCl+ 425, [MH]*

H, 1.397(t, 3H), 2.78- 3.02 (jbr
4H), 8.15 (d, lH), 8.55 d,1
cmE ES+ @ 412, [WH +

D

n

5 R’ =-CH(CHa)s; R® = -(CH,)20CHs3; R™ = H; R™® = -CH;

"H NMR (DMSO-ds, 400MHz) 5: 1.02 (d, 3H), 1.33 (d, 6H), 2.32 (s, 3H),
2.43 (m, 1H), 2.67 (m, 2H), 2.76 (m, 1H), 2.91 (m, 1H), 3.19 (m, 1H), 3.35
(s, 3H)3.74 (t, 2H), 4.35 (m, 2H), 4.57 (br s, 2H) 6.91 (d, 1H), 8.03 (br s,
1H), 8.17 (d, 1H), 9.79 (br 1H). LRMS:m/z APCl+ 425, [MH]"

6 [R°=-CHs;R®=H;R™=H; R®=-CH;

'H NMR (DMSO-ds , 400MHz) 3: 1.05 (d, 3H), 2.34 (d, 6H), 2.56 (m, 1H)
.70 (m, 2H), 2.78-2.95 (m, 2H), 4.45 (d, 2H), 6.93 (d, 1H), 8.22 (d, 1H),
8.27 (s, 1H), 9.94 (br s, 1H), 12.23 (br s, 1H). LRMS:mv/z APCl+ 339,
[MH["

.

7  R®=-CHs; R® = -(CH2)oO(CHo):CHz; R™ = -CHg; R™® = H

'H NMR (CDCls , 400MHz) &: 0.75 (t, 3H), 1.21 (d, 3H), 1.62 (m, 2H), 2.30
(s, 3H), 2.47 (s, 3H), 2.65 (m, 1H), 2.97 (m, 3H), 3.15 (m, 1H), 3.51 (,
2H), 3.88 (t, 2H), 4.63 (m, 4H), 7.50 (d, 1H), 8.14 (s, 1H), 8.18 (d, 1H),
0.57 (s, 1H). LRMS:m/z APCIl+ 425, [MH]*




2H), 4.65 (t, 2H),4.77 (m 2H), 8.06 (d,

1H, 855 (d1H, 888 (s, 1H,
10.23 (br s, 1 H). LRVE:mlz ES+ : 426, [M+

20A R5 = -CH3; R6
(

_(CHR) 28THOTHBXE10 RbOA = -CH3: R1 = H ' H NVR ( DVBO d6, PAD0B#EY084331. 04 (d,

6H) , 1.33(d, 3H), 2.38 (s,3H), 3.08-3.11 (m 2H), 3.30-3.40 (m 3H) 3. 59
(m 1H, 3.75 (t, 2H), 4.55 (d, 2H)7436(m2H) 8.08 (d, 1 H),8.70 (d,1
H)901(slH) 9.30 (br 1 H), 9.54 (br, 1 H. LRVS:mz APCI+ 412, [M+
21A R5 = §;

& SHOBRZ HH H NVR ( DVBO- 08,
400MHz) 8}1.0% (t, E) ?32 d( %}5(2:303 m1 . 3.14 (m 1H), 3|35 (m

3H), 3.47|(q, ‘IHNMB (DMSO; dezwpowa@ (80 Gi-l)SH)MZE(C(tGH)ZEI)%(TS% (s| 1 H),

8.05 (d | 8. 72 Br s, 1
H) . L(RIVB: ;D 694("353134 %;\6'?;] @nv@i"%cﬁ(ﬁ%%% g@%/ﬁ 181/30%%5%31%) 53%;@

- CH2CH3; = 8:
Le e by (6% SR FTEEE, AR5 (r BB [, oA %4@333%8%0%“3. 65
(q, 2H), B.88 mH)arsmses 6BI) G687 @)s, 181)20RMS:/2APCS+ 325( f(MHI" H), 8. 19 (s,
1 H. LRVS: M4 ES+ 426, [M—I]+ 23 R5 = -CH3; R6 = - (CH2) 20( CH2) 2CH3: Rt OA =
JCH3: RtO|= H|'H NVR (CD30D, 400MHz) 8: 0.76 (t, 3H), 1.19 (d, 3H), 1.63 (m

29, 12 (WAool B SRR (1 20, 30, o

H,
8.79 (s, L H. 5 2, R10A
L 0 MR comn s g o Gmiinn e |
(s, 3H), |2.642.4R(s13H}), 2‘2’38m (i), 219;3 n:&'dﬁ ), G4 2HZ; 3120((13: *EH) 259 |5. 00
br, 1 7. 7 .mz APCl +
Sep. (vl h oAt 205 Bks MY 6T BBkt Bt Alds G- T f
( DVSO- d6, | 400 Mgsm/g ,Qﬁc(.{.ggi%l—@AH .32 (d, 3H), 1.88 (m 2H) 2. 41 s,
3H), 2.94:3.2Q (br 3H) (br m 6H), 4.44-4.59 (br in,
N%\N
|
R HN&/l
N
s N
NG |l N

108
R

10 |R® = -CHj; R® = -(CH,)sOCHs; R = -CHj; R = H

'H NMR (DMSO-ds, 400MHz) 5: 1.01 (d, 3H), 1.94 (t, 2H), 2.33 (s, 3H),
2.46 (br d, 1H), 2.66 (br m, 2H), 2.80 (br m, 1H), 2.92 (br d, 1H), 3.17 (m,
5H), 4.37 (br d, 2H), 4.43 (t, 2H), 7.85 (brd, 1H), 8.59 (d, 1H), 8.81 (s,
1H). LRMS:m/z APCI+398, [MH]*

()

11 |R® = -CHj; R® = -(CH3),OCH,CHs; R'® = -CHy; R'™® = H

'H NMR (CDCls, 400MHz) &: 1.25 (t, 3H), 1.34 (d, 3H), 2.48 (s, 3H), 2.87
(m, 1H), 3.01 (m, 2H), 3.26 (m, 2H), 3.66 (g, 2H), 3.91 (i, 2H), 4.63 (m,
4H), 8.13 (d, 1H), 8.56 (d,1H), 8.87 (s, 1H), 10.13 (br s, 1H). LRMS:m/z
ES+ : 398, [MH]*




H, 7.81 (d, 1 H), 8.62 (d, 1 H, 8.95 (s, 1 H. LRVB APCl miz 412 [VMH + WO
2004/ 096810 PCT/|B2004/001433 -80 2 1 R6 RRNNR N NN\ NCH3 R5 CNH N'N
6 NR R2 = H\WOROO4/MBSH - CH3; R6 = - (CH2) 20CH2CH3 3 ' H NVR KGDZOm4/0600MHz )
6: 1.20 (m 6H), 2.42 (s, 3H), 2.50 (s, 3H), 2.66 (m 1 H), 2.88 (m 2H),
3.00 (m 1 H, 3.10 (m 1 H), 3.64 (q, 2H), -3787 (t, 2H), 4.58 (d, 2H),
4.64 (t, 2H), 8.18 (s, 1 H), 8.67 (s, 1 H. LRVB:mz PC + 412, [MH+. N, N
27 NX R2 = HN 8 = RTCECHRORS- FBH),00MCH:; F PN (VS i, 400M%) S
0.92 (t, 3H), 0.99 % 2°(q, 2H), -"e 2.38 (bt, 1 H), 2.63 (br d,
2H), 2.71 (t, 2H), FHsBINt (CaClazmpOm—la)a‘S (1525 8rHpH). D40(Br 3H), 248, s73t6)53(®1

1

|

H,. 8.01 (br d, ~;6%%2&€;d% 1%'@_26%'\’%.?{%@5%' 2H?6,§ﬁmw

NR R2 = H3C. Ni

?%OMZQ Sé 269(7mf11@3rh? 81132 g& 14, 8%@ (d 11H§JB 14 5 3ﬂﬂ) 12) @2br(§ﬁ131—% *ﬂ)%mg.{ﬂ%t

oH), 4.59 (t, 2H), EESJB a8, EMH) 8. 24 (d, 1 H), 8 77 (s, 1,H). LRVE: Nl z
+ .

APCl + 426, [ MHr WD;j2004/096810 PCT/I1B2 00 41001 4 3 3

=

o

~

13 |R® =-CHa; R® = -(CH,),0CHCHs; R™ = -CH(CHa)z; R'® = H

'H NMR (CDCls, 400MHz) &: 1.12 (m, 1H), 1.18 (m, 6H), 1.26 (t, 3H), 2.10
(br m, 1H), 2.47 (s, 3H), 3.04 (m, 2H), 3.44 (m, 2H), 3.67 (M, 2H), 3.91 (,
2H), 4.64 (t, 2H), 4.70-4.86 (br m, 2H), 8.14 (d, 1H), 8.54 (d,1H), 8.88 (s,
1H), 10.17 (brs, 1H). LRMS:m/z ES+ : 426, [MH]*

14  R® = -CHg; R® = -(CH,),OCH.CHg; R = H; R'®® = -CH(CHa)2

'H NMR (CDCls, 400MHz) 8:1.08 (m, 1H), 1.18 (m, 6H), 1.26 (1, 3H), 2.30
(m, 1H), 2.47 (s, 3H), 3.10 (m, 2H), 3.25 (m, 2H), 3.67 (m, 2H), 3.91 (1,
2H), 4.64 (1, 2H), 4.76 (m, 1H), 4.92 (m, 1H), 8.14 (d, 1H), 8.54 (d,1H),
8.88 (s, 1H), 10.20 (br s, 1H). LRMS:m/z ES+ : 426, [MH]"

15 |R® =-CH2CHa; R® = -(CH)2OCH;CHg; R = -CHg; R'™® = H

'H NMR (CDCls, 400MHz) 8: 1.26 (t, 3H), 1.30 (d, 3H), 1.39 (t, 3H), 2.78-
3.02 (br m, 7H), 3.66 (q, 2H), 3.91 (t, 2H), 4.62 (m, 4H), 8.15 (d, 1H), 8.55
- (d,1H), 8.86 (s, 1H), 10.13 (br s, 1H). LRMS:m/z ES+: 412, [MH]*

16  |R® = -CH,CHg; R® = -(CH2);OCH,CHs; R = H; R'® = -CHs

'H NMR (CDCls, 400MHz) &: 1.26 (t, 3H), 1.30 (d, 3H), 1.39 (t, 3H), 2.78-
3.02 (br m, 7H), 3.66 (g, 2H), 3.91 (t, 2H), 4.62 (m, 4H), 8.15 (d, 1H), 8.55
(d,1H), 8.86 (s, 1H), 10.13 (br s, 1H). LRMS:m/z ES+: 412, [MH]"




-81 A= the products were dissolved in dichloronethane,
HCl
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then evaporated in vacuo to provide the HCl
tent-Butyl azetidin-3-yl caPOEB0e4YHEHF as
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A slol uti'on of
838.9188, 18H- BON6((br egl1hl). BRVMPIeEHSHi HdOptdbly] ani ne (5eq)

01/ 32646, pg. 19,
ANIRAE D0l 2AQONIBZ) 52827 4) Qbbr D57
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réquifed nonochlorid

description 54)

see preparations

di met hyl sul f oxji de (3.5- 4nL. mof') was added to a solution of the

appropri at
di met hyl sy

e ani ne (HNR3Ra) or

df OXRAe. asointed. (s

to 120C for 18

crude product

el ution gf

19

adi e

20"

214

BOC- prot ected am ne (2-4eq),

hours and 't he m e concéntrated in vacuo.
W NMRr (0D @K, H90MER) B, 08NHe BB 0g1ZapMy3E)) 1589 i(; BH)eL. A0S

nt of

(m, 4H), 3.11 (m, 2H), 3.21 (m, 2H), 3.63 (m, 2H) 3.90 (t, 2H), 4.61 (m,
3H), 4.78 (br d, 1H), 8.18 (d, 1H), 8.51 (d, 1H), 8.83 (s, 1H), 10.12 (br s,
1H). LRMS:m/z ES+ : 440, [MH]*

R® = -CH,CHg; R® = -(CH,)20OCH:CHg; R'® = -CH,CHg; R'® = H

"H NMR (CDCls, 400MHz) 8: 1.16 (t, 3H), 1.25 (m, 5H), 1.39 (t, 3H), 2.91
(1, 2H), 3.10 (m, 2H), 3.30 (m, 1H), 3.50 (m, 2H), 3.68 (m, 2H), 3.92 (m,
oH), 4.65 (t, 2H),4.77 (m, 2H), 8.06 (d, 1H), 8.55 (d,1H), 8.88 (s, 1H),
10.23 (br s, 1H). LRMS:m/z ES+ : 426, [MH]"

R°® = -CHg; R® = -(CH2)2OCH(CHa)z; R'® = -CH3; R'® = H

"H NMR (DMSO-ds, 400MHz) §: 1.04 (d, 6H), 1.33 (d, 3H), 2.38 (s,3H),
3.08-3.11 (m, 2H), 3.30-3.40 (m, 3H), 3.59 (m, 1H), 3.75 (t, 2H), 4.55 (d,
2H), 4.61 (m, 2H), 8.08 (d, 1H),8.70 (d,1H),9.01 (s,1H), 9.30 (br 1H), 9.54
(br, TH). LRMS:m/z APCl+ 412, [MH]*

R® = H; R® = -(CH,),0CH,CHg: R™ = -CH4: R = H

'"H NMR (DMSO-ds, 400MHz) &: 1.05 (t, 3H), 1.32 (d, 3H), 3.03 (m,1H),
3.14 (m, 1H), 3.35 (m, 3H), 3.47 (g, 2H), 3.79 (t, 2H), 4.50 (m, 2H), 4.73
(t, 2H), 7.98 (s, 1H), 8.05 (d, 1H), 8.72 (d, 1H), 9.01 (s, 1H), 9.40 (br s,
1H), 9.52 (br s, 1H). LRMS:m/z APCl+ 384, [MHI*

used

(bi ), dzBN &, BHS, B8H882957,

eé\."(M'(d,' {Hy; 82 (F51H),d

washing in
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di chl oronet hane: acetonitrile: methanol, or by HPLC using a Devel osil Conbi-RP
WO 2004/ 096810 PCT/ | B2004/ 001433 -82 C30 col umm, and

met hanol : wat @fg fhngbdr¥ieam ne as eluant, to afford the title peomoewadisihen
deprotection of the am ne was requi red the crude products were either 5
treated with a solution of trifluoroacetic atd-d: di chl oronethane (20:80 to
50: 50 by volune) and the reaction stirred for 6 hours or dissolved in

di chl or onet hanehz’;md 5Ur ng%\:]ﬁwﬁh ag@qg &@CPIE'CP\“S HOP TTCRLNE™E Alci oom
tenperature for 18 ﬁours sol r% were then evaporated in vacuo and

purified either by E:lamumﬂ (ﬂmmxmmplzyaomsu(u; ea)g‘elzzqsnm) 1.36 (t, 3H), 2.53
di chl or onet hané: net h nmoni_a

Phenomenex Luna Cl8(t22ki);1%§ﬁ1 B'Fn"c!'gls GrP (Psﬁﬁa 388 (n%m?*'é] lﬁ‘t@%ﬂngﬂﬁdil%ag (@f o1

e o the title o ﬁﬁ%%f?&’a@e ZTRR Y. ﬁﬁ%@/yﬁ%‘% A e RS T kg
HBC N-11CHs 9A NR3RA = ~NH : R7A = - CHs: RV8 - H H 3 H NMVR (D20, 400NMHz)
8 0.77 (t, 3 1,57 2 70 (t, 2H), 3.06
(m 1H)( 3450%% H;Cljag% nﬁcﬂz(m Fi)ﬁt’;él“l =H)CH3, g"?mH(zH) I4?10(5

31, 7.59°(d, 1 H.y r@MR(&Dsjoﬁ'),uo%ﬂi’l%z (8?’0.7%'1),3H), 1.19 (d, 3H), 1.63 (m, 2H),

b 43 (s, 3H), 2.68 (m, 1H), 2.89 (m, 2H), 3.06 (m, 2H), 3.54 (t, 2H), 3.87 (1,
bH), 4.59 (m, 2H), 4.65 (1, 2H), 8.20 (d, 1H), 8.58 (d, 1H), 8.79 (s, 1H).
LRMS:m/z APCI+ 412, [MH]"

b4 RS = -CHg: R® = -CH(CHg)s; R™ = -CHg: R'%® = H

"H NMR (CDsOD , 400MHz) 5:1.18 (d, 3H), 1.47 (dd, 6H), 2.43 (s, 3H),
b 64 (m, 1H), 2.87 (m, 2H), 3.06 (m, 2H), 4.50 (br s, 2H), 5.00 (br, 1H),
7.88 (br s, 1H), 8.53 (d, 1H), 8.79 (s, 1H). LRMS:m/z APCI+ 368, [MH]*

25" |R® =-CHg; R® = -(CH2)sOCH,CHz; R = -CHg; R'® = H

'H NMR (DMSO-dg, 400MHz) 8: 0.96 (t, 3H), 1.32 (d, 3H), 1.88 (m, 2H),

D.41 (s, 3H), 2.94-3.20 (br m, 3H), 3.23-3.42 (br m, 6H), 4.44-4.59 (br m,
4H), 7.81 (d, 1H), 8.62 (d, 1H), 8.95 (s, 1H). LRMS APCI m/z 412 [MH]




LRNB: m z ES+

395, [MH + WD 2004/ 096810 PCT/ 1B2004/ 001433 -83- CH3 OA NR3Ra

4.60 (m} 2H)

ES+ 395 + WD 2004/ 096810

= N-; RIA=-CH3; RPTB=H ~NH 'H NVR (D20, 400MHz) 8: 0.77 (t, 3H), 1.21
(d SH)V },0_,5(;,61(1@ 2H), 2.24 (s, 3H), 2.68 (t, 2H), 3pdlaEwy@i)33 3.35 (m
Y05 e 429 (m 2H), 7.55(d, 1 H), 7.83 (d, 1 H), 8.06 (s, 1
H). LRNB m{z ES+ 381, [MHM+ NCH3 31 -8R 3Ra = ~ NH RTA. = -CH3; R7TB = H L
'H NMR (D20, 400MHz) 8:0.77 (t, 3H), 1.22 (d 3H), 1.58 (g, 2H), 2.25 (s,
3H), 2.68(t 72 —381t1<m 4|-|), 3. % 208 (5, 3H, 4.29 (m]2H),
7.60 (d, |1 H| 7.90 (d, 1 H), LRlvsmz ES+ 381, [MH + |NCH3
32A NR3R4a = NH ; R A = - CH3; R? —H CHB "H NMR (D20, 400MHz) S: O.78 (t,
3H, 1.21 (d,[6H), 1.56 (g, 2H),p2.2 s, BH), 2.68 (1, 2H), 2.94 (1|2H),
3.28 (m |2H),| 4.06 (s, 3H), 4. 2N .60 (m 1 H), 7.92 (m L H, 8.05
(m 1 H. LRVS APCl+ miz 395 | CH3J3A -NR = NijR'A = -CHs; R78 +H
H3C-1- N 'H NVR (DVBO d6, 400 NG WF?& 28 (d, 6H), 1.71 (q,
2H), 2.27 (s| 3H) 2.76 (t, ZFDNESZ'SO(mn%W%(m 2H), 4.14 (m |3H),

PCT/ 1B20Q4/ 001433 -84 =H

27

28

8.08 (m 1 H

NN

|
-NR'R? = HNMCH ; R® = -CHa; R® = -(CH2);OCH;CH;

3

"H NMR (CD3OD, 400MHz) 8: 1.20 (m, 6H), 2.42 (s, 3H), 2.50 (s, 3H),

> 66 (m, 1H), 2.88 (m, 2H), 3.00 (m, 1H), 3.10 (m, 1H), 3.64 (q, 2H), 3.87
(1, 2H), 4.58 (d, 2H), 4.64 (1, 2H), 8.18 (s, 1H), 8.67 (s, 1H). LRMS:m/z
APCl+ 412, [MH]'.

NR'R? = 2~ R®=-(CHy);CHs; R® = -CHs

'H NMR (DMSO-ds, 400MHz) 8: 0.92 (t, 3H), 0.99 (d, 3H), 1.72 (q, 2H),
2.38 (bt, 1H), 2.63 (br d, 2H), 2.71 (t, 2H), 2.88 (br d, 2H), 4.13 (s, 3H),
4.24 (brd, 2H), 7.66 (m, 1H), 8.01 (br d, 1H), 8.82 (br s, 1H). LRMS:m/z
APCI+ 368, [MH]*

|
-NR'R? = Hac\N)\) : R® = -CH,CHs; R® = -(CH,)2OCHCH3

"H NMR (CDCls, 400MHz) &: 0.97 {t, 3H), 1.15 (d, 3H), 1.41 (t, 3H), 2.56
(m, 1H), 2.91 (m, 4H), 3.10 (m, 1H), 3.22 (m, 2H), 3.48 (m, 3H), 3.61 (s,
3H), 3.97 {t, 2H), 4.59 (t, 2H), 6.39 (d, 1H), 8.24 (d, 1H), 8.77 (s, 1H).
LRMS:m/z APCI+ 426, [MH]*




34A -NRBR4 = ~ 1 ;R """ = -CH3; R'8N "H NVR (DVMBO-d6 400MHz) 8: 1.94 (t,
(

3H), 1.72 (m 2H) 2.25 (s, 3H), m 2H), 3.20 (m 4H), 3.95 (m 4H),
4.25 (s, 3H), 5 (m 2H), 8.21 (s 1 H. MS ES+ mlz 367 [Pl\/liﬂ+'t-'N 35
NR3R4 = a \ R'VO-Z"“@%SSI"R = H OH 'H NWVR (CDBOD 400MHz) 5: PETGB2(0g/001435

1.52 (m 2H), 1.77 (q, 2H), 9(m 2H) , 32 (s, 3H), 2.81 (m 2H), 3.21
(m 2H), 3.82 (m 1 H), 4.18 (s 3H), 4.42 ?m 2H), 7.66 (m 1H), 8.16 (m

(ZEDD:;%B AEES MTZ)Z A%%ﬁ@kwlﬁts werg di @e’sfo@@% dl@ﬂﬁproraetﬁgn%n?nc; Iqjsatedzwgij! e(tlgeregl_')

2.81 2 2
2 m(;n 36? [ M:Z]-'@ théh e%%ora‘iecl% Vacudtd pro?no%?‘th@rﬂcﬂséfﬁs y NI\/R ((DZO Z?)OM—E)

5:.0.85 (t, 3H), 161(q, 2H) 226(3 3H) 257(m 1 H, 2.69 (t, 2H),
3.08 (m 2H), 41-(fsE3 2,40 4m 1H), 458 (m 1H, 7.39(d 1H,
7.81 (d, 1 H, £X S+ nfz 353 [MH + WD 2004/ 096810
PCT/IBZOO4/Q,01433 -85 3 8 NR3R4:It~NR7A—-CH3 R7 = H CH3 'H NWR
(DVSO- d6, 400MHz) 6:0.93 (t, 3H), 1.66 (g, 2H), 2.32 (s, 3H), 2.70 (m 2H)),
3.01 (s, 3H), 3E28mpiy 32I%&H-Butyazaz(eadlrﬁﬁﬂy)cméi&a(msm;a HNE amlrie H)The? 56

(:ml_ ;ZH) 8. 20 (quln_:q wgﬁéreatéd wnﬂl'n é_gq 04VB lﬂuoroacetlc aCid tL]Mﬂfﬂment 3?(—3!3 Ioromethane
to achieve solution, and stirred for 18 hours. The reaction mixture was
concentrated in vacuo to yield the trifluoroacetate salt of the compound shown.

10
Examples 13 and 17: (2R)-2-1sopropylpiperazine (WO 01/326486, pg. 19,
description 54) used as HNR®R* amine.

Examples 14 and 18: (25)-2-Isopropylpiperazine (US 6432957, pg. 29,
15  preparation 65) used as HNR®R* amine.

Example 19: (2R)-2-Ethylpiperazine (Preparation 124) used as HNR°R* amine.

Examples 29-20

2 1
o PR
N HNReR¢
N\ =
N" “cl
RS

20
A solution of the required monochloride ( see preparations 60, 66, 67, 69, 83,

84, 86-89) (1eq.), and N-ethyldiisopropylamine (5eq) in dimethylsulfoxide (3.5-
4mL.mmol) was added to a solution of the appropriate amine (HNR°R*) or
BOC-protected amine (2-4eq), washing in with dimethylsulfoxide as required.

25  The reaction vessel was sealed and heated to 120°C for 18 hours and the
cooled mixture concentrated in vacuo. The crude product was purified by
column chromatography on silica gel using an elution gradient of
dichloromethane:acetonitrile:methanol, or by HPLC using a Develosil Combi-RP



NH 'H NVR (CDCI3, 400MHz) 6: 1.00 (t, 3H), 1.34 (d, 3H), 1.83 (q, 2H), 2.40
(s 3H), 2.84 (m 3H), 3.01 (m 2H), 3.25 (m 2H) 427 (s, 3H), 4.67 (m

7.50 1 8.16 (d, 1 H). RVS: i
ES+ 3‘%‘%28‘?W€” N CH3 NRgSR4 R 23 40 |(4 NVR (CDCI 3, 4358@?@?—@'5 Hg“:’ 00 (t,Z
3H), 1.34 (d, 3H), 1.83 (g, 2H), 240 s, 3H), 284(m 3H), 3.01 (m 2H),

3.25 (m 2H), 427(s 3H) 4.67 (m , 6.87 (d, , 7.50 (s, 1 H,
8.16 (d, +.1 NR3R4 = ;
R7A :(H C%ava?Olum@l%” ﬁa“ﬂ‘&%ﬁ@blﬁl\%@m'%%ﬁl%’a@ f%claﬁ@ CW!Q %tiij 1.82 (q,
2H), 2. 3; ol 2.42 (s, 3H), 2.62 (m 4H), 2.83 (t, 2H), 3.95 (br m
6.85 (br s, 1 H, 7.50 (br s, 1 H, 815 (br s, 1 H,

8.24 (br s, 1 Hj . LRVB:m z ES+ :381, [MH + WD 2004/ 096810 PCT/ 1B2004/ 001433
(00 e N TR I 0B = SR M (U daue), o 0 o1
5 19 by 45y sl gt B &
RIA = H Jslime) a6iHhd 38 MIRIRAIrAed for 6 hours or dissolved in dichloromethane and

treated with a solution of HCl in ether, at room temperature for 18 hours. The

solutions were then evaporated in vacuo and purified either by column

chromatography on silica gel using dichloromethane:methanol:0.88 ammonia as

10 eluant, or by HPLC using a Phenomenex Luna C18 2 x 15¢m 5um column using =,
an elution gradient of 0.1% aqueous trifiuoroacetic acid: acetonitrile to give the
trifluoroacetate salt of the title compound (B).

Ex

\N/\]/CHB
A | np3RY CRTA _ . n78 _
Fg NR’R* = /]\/NH ;R™=-CHg; R® =H
H.C
"H NMR (D20, 400MHz) &: 0.77 (t, 3H), 1.21 (d, 6H), 1.57 (m, 2H), 2.25 (s,
3H), 2.70 (i, 2H), 3.06 (m, 1H), 3.40 (m, 1H), 3.56 (M, 1H), 3.72 (m, 1H),

4.05 (m, 2H), 4.10 (s, 3H), 7.59 (d, 1H), 7.87 (d, 1H), 8.09 (s, TH).
LRMS:m/z ES+ 395, [MH['




CH3 'H NMR (DVBO-d5, 400MHz) 8: 0.93 (t, 3H), 1.51 (m 1 H), 1.71 (q, 2H),
1.92 (m 3H), 2.39 (s, 3H), 2.76 (m 2H . 2.80 (m 2H), 300(s 3H), 3.45
5 1 4. 60 1H), 7.02 1H, 7 8 (d,
(m .H)LRI\/S nﬁd’égﬂ%‘g Erm46 N%Ra N-(lmN Zl\l-l_l)CHB , fm”hzwﬁ"@f“} (
1 CHS 'H NMR ( DVBO- d6 400|sz) 8:0.94 (t, 3@;% 1.72 (q. 2H) 2.20 (m 2H)
2.40 (s, 3H), 2. 75(t 2H) 2.90 (m 2H) O(S 3H) 320395(corrp)ex

5H), 4.15 (S, UT—IT’:I‘J 33—~ \L, LTLl}L, 6-98 \'cr, T ||[, ﬁquo, Lﬁ'L*), S—19 \u,
H. LRVS: mz ES+ 395, [M—I]+ VO 20044096810 PCT/ 182004/ 001433 - 87 458

-NR3R4=;R‘7A-EF§ D HWR CDCI3 400MHz) 8: 0.92 (t,

3H). 1.65 (m Bef, -NFIR Em 2H)N B2 <5 3H), 2.81 (m 2H
3.23 (m 2H), B.50|(m 2H), 4.3 (S’Nt‘ge 455 m 1H, 7.16 (br s, 1 H
7.69 (br s, 1 H, 813 (br s, 1 VB z ES+ 381, [MH + 466 NR3R4 = N
NH:R'A=H Rr8  -CHs 'H NMR (CDCI 3, 400MHz) 8: 0.95 (t, 3H), 1.72 (q,
2H), 2.06 (br m ZHMNWQE&@%OGMHZ ) 3, 8Z7((t,, 3D, 213(cBBH)bn5ﬂ(02l2}-l,) 3,2418(3( br

776 (5,1 hy. |5 0tk 268 a2k A Ime2its s 3elm: Siiy £0m6. oo sl
2 17 (1. 21y, | 2,59 28l %%QG‘Hf‘%EW% 8" Fstgve £y 1T, &

8H), 4.17 (s, |3H),| 7.01 (br s, 1 H), 7.86 (s, 1 H), 8.18 (d, 1 H. LRVE nfz
ES+ 395, [MH + NH

X

NH

\N/YCHS
31* NRPR* = K/ ‘R =-CHy; R®=H

"H NMR (D0, 400MHz) 8: 0.77 (1, 3H), 1.22 (d, 3H), 1.58 (q, 2H), 2.25 (s,
3H), 2.68 (t, 2H), 3.11 (m, 2H), 3.35 (m, 3H), 4.08 (s, 3H), 4.29 (m, 2H),
7.60 (d, 1H), 7.90 (d, 1H), 8.05 (s, 1H). LRMS:m/z ES+ 381, [MH]*

N N/\'/CHC"
32" LNR’R*= H/NH R = -CHg: R® = H

CH,
"M NMR (D20, 400MHz) 5: 0.78 (t, 3H), 1.21 (d, 8H), 1.56 (g, 2H), 2.27 (s,

| 3H), 2.68 (t, 2H), 2.94 (t, 2H), 3.28 (m, 2H), 4.06 (s, 3H), 4.39 (m, 2H),
y 7.60 (m, 1H), 7.92 (m, 1H), 8.05 (m, 1H). LRMS APCI+ m/z 395 [MH]*

CH,

RN
33" INR°R® = N ; R = -CHy; R® = H

/K/NH
H,C

"H NMR (DMSO-ds, 400MHz) &: 0.8 (t, 3H), 1.28 (d, 6H), 1.71 (g, 2H),
b 27 (s, 3H) 2.76 (1, 2H), 2.80 (m, 2H), 3.33 (m, 2H), 4.14 (m, 3H), 4.60
(m, 2H), 8.08 (m, 1H). MS ES+ 395 m/z [MH]*




186 -NR 3R4= NR A=H R 6=-CHs | H 'H NVR (CDCI3, 400MHz) 5: 0.95 (t, 3H),
1.65 (m 2H), 2.05 (m 2H), 2.30 (m 2H), 2.45-2.5 (s, 3H), 2.65 (t, 2H),
2.80 (two2mp4/0Bs®5 (m 2H), 3.50 (m 2H), 4.20 (s, 3HICTHBBOHOM33L H), 7.05
(m 1H, 7.15 (s, 1 H, 8.20 (m 1 H. HRVS 381, [M{+ WD 2004/ 096810

PCT/ | B2004/ 001433 -88- ~N 9g NR3BR4 =®4H 2 ; R" = H RB = -CH3 'H NW\R

(DVBO-d6 400MHz) 3: 0.93 (t 3H), 1.30-1.95 (m 7H), 2.40 (s, 3H), 2.74 (t,
2H), 2.97 (t, 2H) 314 , 417(s 3H), 425(m 2H, 7.04 (d,| 1 H),
7.83 (br A1 19 (d A39 0B - (CH2) 2NHCHB; R4
S h Roa BN |H\N4 %N%Z“ eﬁ 0. 92 (t, 3H, 1.68 (aq,

2H), 2.44) (s, 257( , 270(t 2H) 3.15 (m 2H) 3.60 (m| 2H),
4.21 (s, BH, 7 10 84 (s, i 19 (d, 1 H. HRMS; 355, M+

10 R3 = -| CH2)[FhNM r(zEDMS@- smooMHgamsut 3':1*)31 @MWRZHM%@M& 3HboMHz) 8:

0151 e P e o8 G Yot a 2l 7

8.18 (s, L H) (SHRME: MSTS Miz Mol NRORs = N-OHs RAA = H R B = -C
OB Amk- | H VR (DVBG a8, 00ME) & 0.93 (1, 3H), 1.50 (q. 2H), 1.74 (q,
2H), 11w |2.08 (m 2H) 2.36 (s, 3H), 2.75 (m 8H), 2.92 (m 2H), 3.42](

2H), 4.14| (s, [3H), 4.68_(s, 1 H), 6.96 (d, i H), 7.83 (s, 1 H), 8.18 (d, 1
H). HRVS: | 409, SN

35 -NR°R‘= 1R =-CHg R®=H

OH

'H NMR (CD;0D, 400MHz) §: 0.97 (t, 3H), 1.52 (m, 2H), 1.77 (g, 2H),
1.89 (m, 2H), 2.32 (s, 3H), 2.81 (m, 2H), 3.21 (m, 2H), 3.82 (m, 1H), 4.18
(s, 3H), 4.42 (m, 2H), 7.66 (m, 1H), 8.16 {m, 2H). MS ES+ m/z 382 [MH['

.
N
36 |NR°R*= Q ‘R = -CHy; R®=H

"H NMR (CD30D, 400MHz) &: 0.96 (t, 3H), 1.84 (m, 6H), 1.78 (m, 2H),
2.31 (s, 3H), 2.81 (m, 2H), 3.75 (m, 4H), 4.19 (s, 3H), 7.63 (m, 1H), 8.15
*(m, 2H). MS ES+ m/z 366 [MH]*

- NH
37 NR°R*= L R™=-CHs R®=H

"H NMR (D:0, 400MHz) 5: 0.85 (t, 8H), 1.61 (q, 2H), 2.26 (s, 3H), 2.57 (m,
1H), 2.69 (t, 2H), 3.08 (m, 2H), 4.12 (s, 3H), 4.40 (m, 1H), 4.58 (m, 1H),
7.39 (d, 1H), 7.81 (d, 1H), 7.99 (s, 1H). MS ES+ m/z 353 [MH]*




M+ WD 2004/ 096810 PCT/ 1112004/ 001433 -89 N N CH3 536 -NR3R4 = Fi/~~ ; R "
= H R'' = -CH3'H NMWR (DVSO-d5, 400MHz) 6: 0.92 (t, 3H), 1.09 (m 1H),
1.55-1.90 (Mmwcbdh40988130 (m 1 H), 2.45 (s, 3H), 2.80 (s, 3hcT/iE2allr01469
(conplex, 4H), 22 (s, 3H), 7.12 (d, 1 H), 7.88 (br s, 1 H), 8.18 (d, 1 H).
LRVS ES+ mz 09 [MH + ~N N~CH3 546 -NR3R4 =-85- ; Ran = H, R7e = -CH3 3 'H
NVR (DVSO-d6, 400MHz) 8: 0.93 (t, 3H), 1.10 (m 1 H), 1.60-1.90 (m 4H),
2.20 (m 1 H), F41T7(s, 3H), 2.60 FN}_&F) 2. 72 (s, 3H), 2.76Tm 7H),
3.17 (s, 3H), 3/26-3.77 (m 6H), 4/19 704(m 1 H, 7.85 (s, 1 H|
21 (d, 1 H. L ﬁ4423 ¥ ?Ef _ﬁ:; Ran = H, R76
= -CH3 N 'H NMRY 400NHz) 8: 090(t ’ -1.78 (m 8H), 2.3
(s, 3H), 2.72 (t, 2.78 (sCHH) , 306322(m 2H) 3.80 (m 2H), 4.12
(s 3H), 4.46 (br s, 1 H), 5.19 (br's, 1 H, 6.99 (m 1 H, 7.72 (m 1 H),
.18 (m 1 H). |LRvE! 6
-90 CH3 566 NR3R4 #WWF@M% M@Mﬁ@)@ %gﬁ Qm(p f/@{%ﬁgﬁggﬁm
S: 0.93 (t, 3H),| 1.68.70qm,24), 3107 ¢, BHI03(@4 (M, 2H), 424 (s, 3H), 4.38 (m, 2H), 4.56
(m, 1H), 7.56 (m, 2H), 8.20 (m, 2H), 8.80 (m, tH). MS ES+ m/z 367 [MH]*
\N/\“‘\CHB
39 NR°R*= K/ ;R™=H; R"®=-CHs
NH
'H NMR (CDCls, 400MHz) &: 1.00 (t, 3H), 1.34 (d, 3H), 1.83 (g, 2H), 2.40
(s,3H), 2.84 (m, 3H), 3.01 (m, 2H), 3.25 (m, 2H), 4.27 (s, 3H), 4.67 (m,
2H), 6.87 (d, 1H), 7.50 (s, 1H), 8.16 (d, 1H), 8.24 (s, 1H). LRMS:m/z ES+
- 381, [MH]"
40 NR°R®= l\/ :R™=H; R™® =-CHs
NH
'H NMR (CDCls, 400MHz) 8: 1.00 (t, 3H), 1.34 (d, 3H), 1.83 (q, 2H), 2.40
(s,3H), 2.84 (m, 3H), 3.01 (m, 2H), 3.25 (m, 2H), 4.27 (s, 3H), 4.67 (m,
} 2H), 6.87 (d, 1H), 7.50 (s, 1H), 8.16 (d, 1H), 8.24 (brs, 1H). LRMS:m/z
- ES+ : 381, [MH]"
41 INR°R* = K/N ; R =H; R® = -CHs
“CH,
'H NMR (CDCls, 400MHz) 8: 1.00 (t, 3H), 1.82 (g, 2H), 2.38 (s, 3H), 2.42
(s, 3H), 2.62 (m, 4H), 2.83 (t, 2H), 3.95 (br m, 4H), 4.27 (br s, 3H), 6.85
(br s, TH), 7.50 (br s, 1H), 8.15 (br s, 1H), 8.24 (br s, 1H). LRMS:m/z ES+
: 381, [MHT




H, 2.42 (s, 3H), 2.71 (t, 2H), 2.83 (s, 3H), 3.10-3.80 (m 4H), 4.20 (s,
3H), 7.07 (m 1H, 7.78 (br s, 1 H, 818 (d, 1 H. LRMS ES+ mz 395 [N+
|t~ N - Wb064/08R4 ; R7TA = H, R78 = -CH3 ' H NVR ( DVBO- BE6T/IEROMAY33S: 0. 93
(t, 3H), 1.74 (g, 2H), 1.82-2.25 (br m 4H), 2.36 (s, 3H), 2.74 (t, 2H),
2.97-3.91 (conplex, 9H) 4.15 (s, 3H), -867 (d, 1 H), 7.81 (s, 1 H, 8.18 (d,
1 H. LRVB ES+ miz 407 [M+ 586 R3 = (CI—|2)2N(CH3)2; R4 = H RIA=H R/B =
- CH3 1H NVR (DVBO- d6, 400Mz) N/%Hét 1.65 (g, 2H), 2.40 (s, 3H),
2.67 (t, 2H), |2.80 (s, 6H), (3.28 ,372(t 2H), 4.19 (s, 3H), |7.09

1 1 8.J18 e Al + 59 R3
fEnCHZ) ZKE@?BLKIFE%‘* &3 (— H, R|7_|)B —’Lﬁ{MS l'::ls NNZR(?%R/B[OM(;HC 400|\/HZ) S

0.93 (t, 3H), |1.72 (q, 2»—2, 2.36 (s, 3H), 274(t oH), 2.82 (s, 6H),| 3.14
(s, 3H). B.33((m 2H), 3.81 (t, 2H), 4. 14 (s 3H) 6.96 (d, 1 H), 7.80 (s,
1 H, 8.18 (dj . LRVB ES+ mlz 383 N(CH3) 2; R4 = H;
R7A = H, |R7B 1 &%\i IPIMIRR de CRESMEHIG) 54 @%&,)3@)016% mﬁ%—& 00284 (My [2H)

A % A e S g A
ES+ mz 383 1 1

R = CH:Z% R —[ W) W@oaga 1%&62"[&@0%?2 ﬂ%dom))d%soégggﬁ)(ltﬂg dehﬂ? 64
2H), 1.95 (m LﬂMSmQZE&(@Sﬁw-l] 2.73 (s, 6H), 2.75 (m 2H), 3.00 (m
3.14 (s, bH), 3.65 (m 2H), 4.18 (m 3H), 7.02 (m 1 H, 7.90 (m 1 H
8.18 (d, 1 H.! LRVB ES+ mlz 397 [MH+ 62B R3 = - (CH2) 2NH(CH3); R4 = -

R7TA = H |R7B ¥ -CH3 1H NMR (CDQ3, @QOMHz) 6: 0.97 (t, 3H), 1.72 (q, 2H),
2.53 (s, BH), |2.76 N3 .-

435 [INR°RY= = A =H:R®=-CH,4

3?5533

!
CH

3

"H NMR (DMSO-ds, 400MHz) 8: 0.93 (1, 3H), 1.51 (m, 1H), 1.71 (g, 2H),
1.92 (m, 3H), 2.39 (s, 3H), 2.76 (m, 2H), 2.80 (M, 2H), 3.00 (s, 3H), 3.45
(m, 5H), 4.19 (s, 3H), 4.60 (m, 1H), 7.02 (m, 1H), 7.83 (s, TH), 8.18 (d,
1H). LRMS:m/z ES+ 409, [MH}*

N—CH
44° LNR°R* = \N 3 : R7A = H: R7® = -CHs
|
CH, -
'"H NMR (DMSO-ds 400MHz) 6: 0.94 (1, 3H), 1.72 (g, 2H), 2.20 {m, 2H), .

2.40 (s, 3H), 2.75 (1, 2H), 2.90 (m, 2H), 3.10 (s, 3H), 3.20-3.95 (compiex,
5H), 4.15 (s, 3H), 5.33 (t, 1H), 6.98 (d, 1H), 7.84 (s, 1H), 8.19 (d, 1H).
LRMS:m/z ES+ 395, [MH]'




(t, 3H), 2.90 (t, 2H), 3.29 (s, 3H), 3.35 (m 2H), 4.28 (t, 2H), 4.31 (s,
3H), 7.04 (d, 1 H, 7.54, (s, 1 H, 8.02 (d, 1 H. LRVB:mz ES+ 369, [MH +
CH3 3B NRBR4 = N~ RTA = H R7B = -CH3 ~NH 1H NMR (CDCI 3, 400MHz) 8: 0.92
(t, 3H), 1. 4%066mw0ddde 1.77 (m 2H), 2.58 (m 3H), 2.85 (pcr@bdoy@ids-3.75
(m 5H), 4.30 (s, 3H, 4.58 (m 2H, 7.18 m 1 H, 7.79 (m 1 H), 8.18 (m
1 H. LRVB APCl mz 381 [MH+ H N 4B NR3BRG7RIA = H, R7B = -CH3 H'H NMWR
(CDClI 3, 400MHz) 5: 0.97 (t, 3H), 1.06 (m IH, 1.73 (m 2H), 1.85 (m 1 H)),
2.27 (m 1 H),[ 253 (s, 3H)\ (t, 2F) T 2.85 (M lFl) 3.37-3788
(conplex 3H), 4.38|(s, 3H), ( 1 H, 7.26 (s, 1 H, 8.28 (br s, 1 H.
LRVS APCI nl z {867 NFfR\ADZOO{/O%ElO PCT/;IFE200K! 09438 Hs 92- N 5B NR3R4= 1
. RAsH R =+CH | H '"H NWR ( 0|sz)8 0.96 (t, 3H), 168(q, 2H
1:93 (m 1H), [2.25| (m 1 H), 2.52 (s, 3H), 2.76 (t, 2H), 2.92 (m 1 H),

'8 05 (0. 1 Hy | FRIR bl hookid %M%Héﬁ%%m@w 98 (R 23

(RZ]B ZH) CH; ?243 (SH 2@4}?@'8534 %é@%)aﬁm 02!—?)83(23 rﬁF&HB% %@ ’2H2}Hi 813318

3H), 4.56 (d. [2H) S;H)Oﬁ‘E(Ed(m11H),,7.76£QBr$s1,H)17b©9 thras5 1), 8:|:|3|—{brsl_m$ AP0 T 2
407 ITMH4 ~NH ) BMS iz BS+ 381, [MHT*

\ /‘\
N
46 NR°R* = KJNH : R = H: R™® = -CHa

"H NMR (CDCls, 400MHz) §: 0.95 (1, 3H), 1.72 (g, 2H), 2.06 (br m, 2H),
2 51 (s, 3H), 2.82 (t, 2H), 3.31 (br m, 2H), 3.48 (br m, 2H), 3.92 (br m,
2H), 4.15 (br m, 2H), 4.27 (s, 3H), 7.07 (br s, 1H), 7.76 (s, 1H), 8.04 (s,
1H). LRMS:m/z ES+ 381, [MH]'

\ /\
N
47° -NR°R* = KJN—CHS R™=H:R™®=-CH;

"H NMR (DMSO-ds, 400MHz) &: 0.92, {1, 3H), 1.70 {q, 2H), 2.17 (i, 2H),
239 (s, 3H), 2.75 (1, 2H), 2.82 (s, 3H), 3.24-3.75 (complex, 8H), 4.17 (s,
3H), 7.01 (br s, 1H), 7.86 (s, 1H), 8.18 (d, 1H). LRMS:m/z ES+ 395, [MH]*

NH
48° | :NR°R*= \N/Q ;R™=H; R™® =-CHs
!

"H NMR (CDCls, 400MHz) &: 0.95 (t, 3H), 1.65 (m, 2H), 2.05 (m, 2H), 2.30
(m, 2H), 2.45-2.5 (s, 3H), 2.65 (1, 2H), 2.80 (1, 2H), 3.25 (m, 2H), 3.50 (m,
OH), 4.20 (s, 3H), 4.30 (m, 1H), 7.05 (m, 1H), 7.15 (s, 1H), 8.20 (m, 1H).
HRMS: 381, [MH]"




676 -NRBRA = NRA=H RB=-CHs 1 CH3 LRVS:mz ES+ 395, [MH+ N 86
NR3R4 = ; RTA = H R78 = -CHs NH2 'H NVR (CDCl 3, 400MHz) 8: 0.8 (t, 3H),
1.62 (gqw@kosodsfd (s, 3H), 2.52 (m 2H), 2.77 (t, 2Hpcrasfds 03l H), 3.85
(d, 2H), 4.15 (d, 2H), 4.27 (s, 3H), 99 (d, 1 H), 7.34 (d, 1 H), 8.13 (d, 1
H. LRVS: iz ES+379, [M{+ WO 2004/ 096880 PCT/ | B2004/ 001433 -93 69B - NR 3R4
=7CH3 ; R7T = H RIB=-CH3 N H HNI\/R(CDCI3 400MHz) 6: 0.94 (t, 3H),
1.68 (q, EH) 199(m 2 %H 2.50 (s, 3H), 2.68 (s, 3H), |2.85
(t, 2H), 13.45 3. 06 ( 1 4. 2774 S 68 (d, 2H, 7.02 (d,
1H, 7589, f‘ﬁf‘ B =8 111(d, T E"s%g)gasd(fm+os NR3R4 | =
~NNH2 :Rlan =|H, RTB = - NI\/R (CDCI3 400|\/Hz) 6 .87 (t, 3H) 1. 62 (q,
2H), 2.43 (m 2. 48 , (m 1
H), 4.00-/4.24 wmﬂpmé@ 4(0@Mkm)6 07‘-5@01 @Q) 13@;1 9%@21@? 214(9413 814 (d,
1 H). LRMS AP( [ ¢H3 O
3 1H NMR |(CDCI aémizé% iy 66%('1 33“%%%%2‘5 E?yzwﬁ"zzﬂmc ??'ﬁ slP4]2. 84
(t, 2H), 3.79 (GS1H§3W83‘(}32§ {19), 31D (44190 KHRMSHEes5 GMI4*(br s, 1H), 6/89 (d,
2H), 7.34 (d, {2H). "LRVE:'m z ES+418, [M+
50° |R® = -(CH2)2NHCHs; R* = H; R™ = H; R"® = -CHy
"H NMR (DMSO-dg 400MHz) &: 0.92 (t, 3H), 1.65 (q, 2H), 2.44 (s, 3H),
2.57 (s, 3H), 2.70 (t, 2H), 3.15 (m, 2H), 3.60 (m, 2H), 4.21 (5, 3H), 7.10(d,| __
1H), 7.84 (s, 1H), 8.19 (d, 1H). HRMS: 355, MH*
51 R°= ~{CHz)sNH_; R* = H; R = H; R® = -CH;
'H NMR (DMSO-dg, 400MHz) 8: 0.91 (t, 3H), 1.64 (q, 2H), 1.86 (t,. 2H),
D.43 (s, 3H), 2.69 (t, 2H), 2.85 (br m, 2H), 3.43 (br m, 2H), 4.21 (s, 3H),
7.09 (d, 1H), 7.74 (s, 1H), 8.18 (s, 1H). HRMS: 355, MH*
jo!
52 INR°R*= Ot SR =H; R™ = -CH,
|
CH, —-
'"H NMR (DMSO-ds, 400MHz) §: 0.93 (1, 3H), 1.59 (g, 2H), 1.72 (q, 2H), -~
2.05 (m, 2H) 2.36 (s, 3H), 2.75 (m, 8H), 2.92 (m, 2H), 3.42 (m, 2H), 4.14
(s, 3H), 4.68 (s, 1H), 6.96 (d, 1H), 7.83 (s, 1H), 8.18 (d, 1H). HRMS: 409,
MH*




2B R3 = -(CH2)20CH3; R4 = HL R" = H R78 = -CH3 'H NMR (CDCl 3, 400MHz) 6:
1.00 (t, 3H), 1.81 (q, 2H) 2.41 (s, 3H), 2.80 (m 2H), 3.41 (s, 3H 3.66
4H), 4.29 (s, 3 6.82 (s, 1 7.60 (b 1 12 (b 1 H).
(LQI\/S: :22 ES+ ‘é’%zz,"“{/ ¥ w 2834/ 092310 PCT/I(Br2084/ 0012%3 1(”’85*1'#5{1’"%18‘3?F\PR3R4
= NCHs ; R=H R75 = -CH3 'H NMR (CDCl 3, 4%g|\/Hz) S: 098(m 3H), 1.77 (m
2H),181-216(m H, 2.53 (s, 3H), 2.84 ( 2.95 (s, 3H), 3.73 (m 1
H, 3.85 (m 2H;—4.05-4.58 {(m 4H) 429 (s_3H) 708 (m 1 H 7 79 (s
1H), 8.11 (m 1 H. LRVE: m ¥ Haag 1 NRsR4—hI ~M\NH RSA _ H_R
e = CH3 'H NWR qymqummvm) 3H), IRBS-HNRZH .cl,63 (m 2H),
1.75-1.87 (m 3H), 244 (s, 3H)H2 6 oH), 2. 81 (m '2H), 3725-3.55 (m
4H), 4.22 (s, 3H), 7.10 (d, 1 H), 8.18d, 1 H, 8.53 (br d, 1 H). LRlvsmz
ES+ 395, oH3 - ~NH
400M) 6EM(5|].99ﬁ(t %HM%%"?Q%EPAWZ%Q Er‘rle QFEH%SQ% 1JF§HW§‘(
2H). 3.17-3.70 (m 4 5
7%3 3 H),(é; 15&5&1)42%’ ﬁ§1k§F@454(s §H§3 ?@0@@?%2633 6d(cd:ﬁple>’k m
“~H; RTA = H R7

2004/ 096810 PCT

2218, 35967 HRWB ﬁr’H)z.?E@ (2ros, 1I-[l)|vﬂ]18 enn?lH)[ I\H]{MWES+ m/z
65%]1;6,33 -5 7 R=H R=H

IBZO R=H R=-CH

SN N’CH3
54% LNR'R® = 1 -R™ =H; R"® = -CH;
CH,
"H NMR (DMSO-ds, 400MHz) 6: 0.93 (t, 3H), 1.10 (m, 1H), 1.60-1.90 (m,
4H), 2.20 (m, 1H), 2.41 (s, 3H), 2.60 (m, 1H), 2.72 (s, 3H), 2.76 (m, 2H),
3.17 (s, 3H), 3.26-3.77 {m, 6H), 4.19 (s, 3H), 7.04 (m, 1H), 7.85 (s, 1H),
8.21 (d, 1H). LRMS ES+ m/z 423 [MH]*
%
N
“CH,
558 LNR°R* = ~ RA=H: R™®=-CH,
N

'H NMR (DMSO-ds, 400MHz) &: 0.90 (t, 3H), 1.57-1.78 (m, 8H), 2.34 (s,
3H), 2.72 (1, 2H), 2.78 (s, 6H), 3.06-3.22 (m, 2H), 3.80 (m, 2H), 4.12 (s,
3H), 4.46 (br s, 1H), 5.19 (br s, 1H), 6.99 (m, 1H), 7.72 (m, 1H), 8.18 (m,
1H). LRMS ES+ m/z 423 [MH]*




'H NMR (CDCI 3, 400MHz) 3: 0.95 (t, 3H), 2.68 (m 2H), 2.45 (s, 3H) 2.68
(t, 2H), 4.30 (s, 3H), 6.88 (d, 1 H, 7.18 (s, 1 H, 8.20 (d, 1 H. LRVE: nlz
ES+ 29 ++ 8 RB=-CH3 RA=H R =H RB 3 (CDCL3i
400M42$03‘[01’9 0t 3H), 1.81 (q, 2H), 2.42 (s, 3H), C§§E§°(’*’hb1§l¥$ 3.10 (s,
3H), 4.30 (s, 3H), 6.84 (s, 1 H), 8. 06+(S, 1 H. LRMS:mz ES+ 312, [M]+

HBC HWR NN N~ R3 NV 14 R H3C N'N NR3R4 N 19AF\"_\:KNH'HNI\/R
(CD30D, 400\ :

3.79 (m| 4H)| 4.17 (s, 3H)’80§fors1H) 8.56 (d, 1 H), 8.79 (s, |1 H
LRVE: i 2 (ESk it [ N'N 80 R =, = N\ CH8 'H N
(CD30D, 5@% 0. gﬂ7dl .78 (*%1 ?ng-gé? Hs, 3H), 2.62 (h 4H),
2.80 (t,| 2H 80(m 415(5 8.01 (br s, 1 H, 854 (d, |1 H,
8.79 (s.| 1 H. LRVB: nlz s+ 36 M—I]+ VO 2004/ 096810 PCT/ | B2004/ 001433

-96 NN N C"‘ﬁ NMR (DMSO-ds, 400MHz) & 0.93 (, 3H), 1.66 (q, 2H), 1.74-2.40 (m,

rlH), 2.42 (s, 3H), 2.71 (t, 2H), 2.83 (s, 3H), 3.10-3.80 (m, 4H), 4.20 (s,
3H), 7.07 (m, 1H), 7.78 (br s, 1H), 8.18 (d, 1H). LRMS ES+ m/z 395
[MH]*

\
B 34 N 7A . /B
57° INROR = (/\D  R7A = H; R7® = CH,

"H NMR (DMSO-ds, 400MHz) §: 0.93 (t, 3H), 1.74 (q, 2H), 1.82-2.25 (br
m, 4H), 2.36 (s, 3H), 2.74 (t, 2H), 2.97-3.91 (complex, 9H) 4.15 (s, 3H),
6.97 (d, 1H), 7.81 (s, 1H), 8.18 (d, 1H). LRMS ES+ m/z 407 [MH]"

58 |R® = -(CH.).N(CHs)z; R* = H; R = H; R’® = -CHj

'H NMR (DMSO-ds, 400MHz) 8: 0.91 (t, 3H), 1.65 (q, 2H), 2.40 (s, 3H),
2.67 (t, 2H), 2.80 (s, 6H), 3.28 (m, 2H), 3.72 (t, 2H), 4.19 (s, 3H), 7.09 (m,
1H), 7.77 (m, 1H), 8.18 (d, 1H). LRMS ES+ m/z 369 [MH]"

59% R® = -(CH2)2N(CHa)z; R* = -CHg; R™* = H; R™® = -CHj3

'H NMR (DMSO-dg, 400MHz) &: 0.93 {t, 3H), 1.72 (q, 2H), 2.36 (s, 3H),
.74 (t, 2H), 2.82 (s, 6H), 3.14 (s, 3H), 3.33 (m, 2H), 3.91 (, 2H), 4.14 (s,
3H), 6.96 (d, 1H), 7.80 (s, 1H), 8.18 (d, 1H). LRMS ES+ m/z 383 [MH]"

50° |R® = -(CH2)sN(CHa)z; BR* = H; R™* = H; R"® = -CHs

'H NMR (DMSO-ds, 400MHz) &: 0.93 (t, 3H), 1.64 (m, 2H), 1.94 (m, 2H),
0.48 (s, 3H), 2.71 (m, 2H), 2.76 (s, 6H), 3.08 (m, 2H), 3.43 (m, 2H), 4.21
(s, 3H), 7.09 (d, 1H), 7.88 (s, 1H), 8.17 (d, 1H). LRMS ES+ m/z 383 [MH]"




1 R ;NR3R4 = LNH 'H NMR (CD30D, 400MHz) 5: 0.97 (t, 3H), 1.17 (d, 3H), 1.78
(m 2H), 62 (m 1 H, 2.75-2.90 (m 4H), 2.95-3.10 (m 2H), 4.15 (s, 3H),
4.51 (m 2H)woR08B0s0 s, 1 H), 8.54 (d, 1 H), 8.79 (s, 1 HWCT/IBRMS0M423 ES+
:368, [MH+ ~CH3 32" R =1 | NRBR4 = N\ 1 CH3 'H NWR (CD30OD, 400MHz)
8: 1.00 (t, 3H, 1.80 (m 2H), 2.10 (m 2H),-912.25 (m 2H), 2.85 (m 2H),
2.90 (s, 3H), 3.21 (s, 3H, 3.55 (m 2H), 3.65 (m 2H), 4.20 (s, 3H), 4.95

br m 1 , 8. S, _ @ sh L — HIRTO_ T H CRVE. Nz |
(ES+ 396, |[_DM—I] + \I"E iN ~ﬁ _8£§R'i izﬁSE(EHﬁiz;’Hﬂ ke 'ﬂ\cﬂg RNH (EHﬁlNR %DI\/SO de,
400MHz) 8. 0.91|(t, HINMR. (DMSO-d2HMPONHAL: 0192 AHBH), .64 2m] RH)MI .96Hm, BB
(m. 4H), 3.89 (s, 3%, 4,08 gs 3I—(|), 7.30%3, 1 H 8.502‘(1#5, 1{2. LRVB: 1l z
ES+ 384, [MH + | N°N 240s, 3H), 2.7 (6U8H).:2.78 (@, 26)33.0R4m: 341), 3.14{aBR), 3.65
DVSO- d6, 400MHz) S:|Q. k. t vy 2Bl

Sy 3 91 (s 38 @rﬁgﬁ%gfé-éﬁéfﬁ‘?é%?@g(@@ﬁip 90 G &4 (g, bR o
1H, 9.36 (s, 1 I-D.ESRI\{E;’;_HBQTE@H]BZQ M—|]+ VO 2004/ 096810

PCT/ | B2004/ 001433 ~-197- N°N 5 : -CH3; R4 = -CH3 'e / ~ 3

N

62° = -(CH2)oNH(CHa); R* = -CHg; R = H; R™® = :CHj

‘H NMR (CDCls, 400MHz) 8: 0.97 (, 3H), 1.72 (q, 2H), 2.53 (s, 3H), 2.76
(t, 3H), 2.90 (t, 2H), 3.29 (s, 3H), 3.35 (m, 2H), 4.28 (t, 2H), 4.31 (s, 3H),
7.04 (d, 1H), 7.54, (s, 1H), 8.02 (d, 1H). LRMS:m/z ES+ 369, [MH]"

. CH,
63° [NR’R*= N/Y ‘R™=H;R®=-CHs
K/NH

"H NMR (CDCls, 400MHz) &: 0.92 (t, 3H), 1.43 (m, 3H), 1.77 (m, 2H), 2.58
(m, 3H), 2.85 (t, 2H), 3.18-3.75 (m, 5H), 4.30 (s, 3H), 4.58 (m, 2H), 7.18
(m, 1H), 7.79 (m, 1H), 8.18 (m, 1H). LRMS APC{ m/z 381 [MHI"

N
64° NR°R*= N /E) ;R =H; R™® =-CH;,
|
H

"H NMR (CDCls, 400MHz) §: 0.97 (t, 3H), 1.06 (m, 1H), 1.73 (m, 2H), 1.85
(m, 1H), 2.27 (m, 1H), 2.53 (s, 3H), 2.80 (t, 2H), 2.85 (m, 1H), 3.37-3.88
(complex 3H), 4.38 (s, 3H), 7.03 (m, 1H), 7.26 (s, 1H), 8.28 (br s, 1H).

| RMS APCI m/z 367 [MH]*




'H NVR (DVBO-d6, 400MHz) 6: 0.91 (t, 3H), 1.73 (g, 2H), 2.72 (t, 2H), 3.12
(s, 6H), 3.90 (s, 3H), 4.10 (s, 3H), 7.50 (s, 1 H), 8.51 (s, 1 H), 9.52 (s,
1 H. LWoRool/wsES+ 365, [Ma]+ 6 R = NI ; -NR3RA = NPCRRE200ANTHINVR

(CD30D, 400MHz) 8: 0.98 (t, 3H), 1.81 (t, 2H), 2.80 (t, 2H), 2.91 (m 4H),
3.73 (m 4H), 4.21 (s, 3H), 8.23 (d, 1-98- 8.37 (d, 1 H), 9.36 (br s, 1 H).
LRVS: Mz ES- 352, [MH 7" R -NR3R4 = 8 N OIH 'H NMR (CD3OD, 400Mz) 5:

0.98 (t, BH;I-80 (M ), 78 (m ©6H), 3./6 (m 4H), &4.07 (s, 3H),]7.04
(br s, 1 H, 857 (br s, . St mz 354 [M+ 88 R = N; -NGR = N
[IN NH ' lgsRVRRRBO-ds, 400MHz) 3/ 0. 9R'Ct= H3RIE =1CHy (m 2H), 2.73 (M

2H), 2.78 (m| 4H), 3.52 (fy 4H M. 16 (s, 3H), 7.61 (m 1 H), 8.02 (d] 1
H, 8.79 {(d, 1 H. LRVB APCl + ml 21354 [ MH + WD 2004/ 096810

R (DveoL aa. Tiowi (apCh, 880Hz) 308 (€ 3Hn 85150, 20 16 Sa< Hy- 2351 (m
%D 3 30% (;’4 &%h’rm‘ 8558s(8H), Bhe (LBMF, B3> M 211333 8 oN), 85813 B0t L]

(m, 4H), 4.32 (s, 3H), 7.05 (s, 1H), 7.50 (br s, 1H), 8.05 (d, 1H). LRMS
APCI m/z: 381, IMH]*

\N
66° LNR°R*= @\] : RA = H: RE - -CHj5 -
\CHS it

'H NMR (CDCls, 400MHz) &: 0.98 (t, 3H), 1.78 (q, 2H), 2.18 (m, 4H), 2.52
(s, 3H), 2.85 (m, 5H), 3.78 (d, 2H), 3.99 (s, 2H), 4.29 (s, 3H), 4.56 (d, 2H)
7.07 (d, 1H), 7.93 (s, 1H) 8.05 (d, 1H). LRMS APCI m/z 407 [MH[*

NH
67° INR°R*= \N/O ‘R™=H: R"® = -CH;
|
CH

3

LRMS:m/z ES+ 395, [MH]*

~.
N
68 LNR°R® = @\ "R™ = H: R™® = -CH,
NH

2
"H NMR (CDCls, 400MHz) 5: 0.8 (t, 3H), 1.62 (g, 2H), 2.48 (s, 3H), 2.52
(m, 2H), 2.77 (t, 2H), 3.03 (m, 1H), 3.85 (d, 2H), 4.15 (d, 2H), 4.27 (s, 3H),
6.99 (d, 1H), 7.34 (d, 1H), 8.13 (d, 1H). LRMS:m/z ES+379, [MH]*




"H NVMR (CD3OD, 400MHz) 3: 0.97 (t, 3H), 1.74 (m 2H), 2.77 (m 2H), 3.00
(s, 3H, 4.26 (s, 3H), 6.89 (s, 2H). LRMS ES+ nfz 287 [WH + A= The products
wer e di ssol vedrg mogesgkioor onet hane, treated with et hereal HCpcT/mpshslobeiss
sol utions evaporated in vacuo to afford the hydrochloride salts. B =
Trifluoroacetate salt was isolated 5 Notes -88f Exanples 29-90 Exanpl e 30:
tert-Butyl 3-methyl pi perazine-|-carboxylate used as HNR3RA am ne. Exanple
33: tent Butyl 8,5-dinethylpiserazine-1 -carboxylate (WD 93701181, pg. .-r
10 30, prep. 76 used as HNR3R4MNami ng@ Exanpl es 34, 79, 83, 86, 87 and 88:
tent Butyl pipefg®i neyfkimarboxyllat e sed HNE?S‘RA fﬁe_ -di5. Exanpl e 37:
tent Butyl 3-am noazetidine-1-car y WD '01/ 479(51 pg. 1:3
preparation 78) used as HNR3R4 anine. Ea[(anpl e 38: tert Butyl
3- (net hyl am no) azetildi ne-|-carboxyl ate used as HNR3R4 ani ne, see
preparation 6. 20 Eﬁ&lWMRi@DQI&S}OWNE}&yDMMM&Lﬂ) rneswmra)smm@ammes
WO 2004/ 096810 PCT/lBZOOé{001433 -99 Example 45: ter i%l

(pi peri di n-4-yl ) car HdRedd). el (RsSHINRE(Sa e285l=5<a%ﬁ) 8- Us(t, 2En3-Badm. 1H),

[ 1, 4] di azepane- | - car V(s S 4 rt-Buty
4- am nopi peri di ne-| @?b k? t@ggégdzgzl%m%m@m7n5j(§éx%ﬁ1 @91‘5
tent-Butyl (piperidi RS weES43ITa[Mefate used as HNR3R4A anmine. 10 Exanpl ‘F
50: tert-Butyl N-(2-iam noethyl)-N nethylcarbanate used as HNR3R4 ani ne.
Exanpl e 53: 3-(Am nanet hyl ) - 1- et hyl pi peridine (J. Am Chem Soc., 94 (26),
1972, 9151-9158) used as HNRBRQ am.ne. 15

708 LNRR? = N NH2

;R™=H; R™ = -CH;

"H NMR (CDCls, 400MHz) §: 0.87 (t, 3H), 1.62 (q, 2H), 2.43 (m, 2H), 2.48
(s, 3H), 2.72 (1, 2H), 3.77 (m, 1H), 3.95 (m, 1H), 4.00-4.24 (m, 3H), 4.29
(s, 3H), 7.00 (d, 1H), 7.42 (s, 1H), B.14 (d, 1H). LRMS APCI m/z: 367
[MH]*

SN
_ 34 = | . pFfA —H- 78 -
71 INR°R H/\©\O/CH3 . R =H; R™® = -CH,

" I'H NMR (CDCls, 400MHz) 8: 1.00 (, 3H), 1.82 (g, 2H), 2.34 (s, 3H), 2.84
(t, 2H), 3.79 (s, 3H), 4.29 (s, 3H), 4.65 (d, 2H), 6.74 (br s, 1H), 6.89 (d,
B DH), 7.34 (d, 2H). LRMS:m/z ES+ 418, [MH]*

72® |R®=-(CH,),0CHs; R* = H; R"* = H; R™® = -CHj

"H NMR (CDCls, 400MHz) 5: 1.00 (t, 3H), 1.81 (g, 2H), 2.41 (s, 3H), 2.80
(m, 2H), 3.41 (s, 3H) 3.66 (m, 4H), 4.29 (s, 3H), 6.82 (s, 1H), 7.60 (br s,
1H), 8.12 (br s, 1H). LRMS:m/z ES+ 358, [MH]*




Exanmpl e 54: 1- Met hyl

see preparation 5. Exanple 62 20 tert-Butyl
N- net hyWwoNog2esesmet hyl am no) et hyl ) car bamat e (EP 0296811P&RIB2b)+/@i4p A) used
as HNR3R4 am ne. Exanple 64: tert-Butyl_ (3R)-3-am nopyrrolidine-1
-carboxyl ate used as HNR3R4 am ne. 25™EXanple 65: tent-Butyl

(3S)-3-(am nonmethyl )pyrrolidine-1-carboxylate used as HNR3R4 anine

- 3- (et hyl am nonet hyl ) pi peri di ne used as HNR3R4 ani ne,

anpl e

66: 8- Met hyl - 3, 8- di azabigyl 2. 1 ] octane (US 3951980, pg. 3, ex. 1)
used as HNR3R4 am ne. Exa . tert- Bu 7y
4- (met hyl #% na)WRgrrdi ne-| - Eﬁ =43 RiNRsRHsani ne. WO

2004/ 096810 PCT/ 1 B2004/ 001
(3-azabi cycl o[|3. 1. 0] hex-6-yl )carbamate (J. Chem Soc Perkin 1, 2000,

used as HNR3RA'LANMR- (chcE%ammfﬂH%pa 0.98L( nBLSHQ 1(Py (oY n.83- ﬂhbt{ﬁf ban
used as HNR3R4 am ne. anple 73: 6-M 6- di azabi cycl o[ 3. 2.'2] non
(EP 0297858, pgH),&.58xs, aw ngédimagl'l}mﬁz(saﬁrﬁhé 7$anx1aLrlr)pBesmm Eid)t-
4- (am nonet hyl ridi ne: 1- t Ex
CertButy] (29 OERee e fo st B o B RS e R Hinel
Exanpl e 76: te[hm}h}’/h ggmgmyﬂMM(pl peridin-4-yl net hyl) carbamat e (US
5442044, pg. 37, ex. 108) used as HNR3R4 am ne. Exanple 91 20 N-f
1- Met hyl -!S-((SR) 3- et hyl pi oerazin-1-yl)-3-propel -1 H pyrazot o[ 4, 3-
\N
74° [NRR‘= | ; R = H; R"® = -CHj
H NH
'H NMR (DMSO-ds 400MHz) 8: 0.91 (t, 3H), 1.33 (m, 2H), 1.63 (m,2H),
1.75-1.87 (m, 3H), 2.44 (s, 3H), 2.69 (t, 2H), 2.81 (m, 2H), 3.25-3.55 (m,
4H), 4.22 (s, 3H), 7.10 (d, 1H), 8.18 (d, 1H), 8.53 (br d, 1H). LRMS:m/z
ES+ 395, [MH]"
CH,
75° NR°R*= \N’]\ ;R =H; R™® = -CH,
LN+
'H NMR (CDCl3, 400MHz) &: 0.99 (1, 3H), 1.45 (m, 3H), 1.74 (m, 2H), 2.56
(s, 3H), 2.87 (t, 2H) 3.17-3.70 (m, 4H), 4.32 (s, 3H), 4.50-5.10 (m, 3H),
7.17 {m, 1H), 7.83 (s, 1H), 8.15 (s, 1H). LRMS:m/z ES+ 381, [MH]*
\N
765 _NR3R4 _ O\/H ; R?A — H; R7B - "'CH3
NJ
CH,
LRMS:m/z ES+ 409, [MH]* 407, [MHY

-100 Exarrple 68: tert-Butyl

30

1615)
at e
ane
But ylI
75:
15

30




dlpvrimdin-7-vllpvrimdin-4-viamine .w. NNHN'" v HAN-~NNI CH3 H3CN
CNH N-Ethyl diisopropyl am ne (625L, 4.5mvl) and (2R)-2-net hyl pi perazi ne
(450mg, 4.5mml) were added to a solution of the nonochlo of
preparation V&@z%élo?%?)rrg, 0.89mmol ) in di nethyl sul f oxi de (gfo‘r{'?%;'ﬁg%?ﬁ]é"
reaction mxture heated to 120C for 18 houwgs under nitrogen. The reaction
m xture was diluted wth ethyl acetate, washed with water (2x30nmL) and then
brine (30nlL). _}r?”‘.e 20040967 PET € i i
was dried oven'’magnhesi al phat e™ concentrated in vacuo. The crude

roduct was purifiegd g)a?gn b ki | At jn '

8i chl or onet hgre . et h@‘ﬂﬁc %ﬁ?‘gb%ﬁi% t gﬂgs%lagf(ﬁh yl)é?dﬁﬁégw#'gg
conpound, 142mg. 5(t, ISH}II\ARSOQ@SSH) &BBW‘)HﬁT 08997 1(Hi),, (d,.HY/ LRMS3H)z

1.78 (m 2H), (2.62} ?\/lm LH), 4.15 (s, , 4.51 (m 2H), 7.99 (br s,
H, 8.54 (d, 1 H), E§+7§9§s[ LRVB: 1 z ES+ 368 [ MH + Exanpl es 92- 122
1- R d 6 RRNWNR R NN 1. HNR1R2 NNN N\ NC 2. HNR3R4 gl N-N3 R5 R5
10 R

AN

78 R°®=-CHs; R*=H; R™*=H: R"® = -CHa

"H NMR (CDCls, 400MHz) 8:1.00 (t, 3H), 1.81 (g, 2H), 2.42 (s, 3H), 2.82
(m, 2H), 3.10 (s, 3H), 4.30 (s, 3H), 6.84 (s, 1H), 8.06 (s, 1H). LRMS:m/z
ES+ 312, [MH]*

AN .
N7 N N/\
79" R'= | ;-NR°R*=
NN NH
'H NMR (CDsOD, 400MHz) 8: 0.98 (t, 3H), 1.82 (m, 2H), 2.82 (t, 2H), 2.95
(t, 4H), 3.79 (m, 4H), 4.17 (s, 3H), 8.02 (br s,1H), 8.56 (d, 1H), 8.79 (s,
1H). LRMS:m/z (ES+) 354, [MH]*

/\ \
- NN st N/\
80 H-/]\)I ; -NR°R* = |\/N
NS -
CH,’

'H NMR (CD30D, 400MHz) 8: 0.97 (1, 3H), 1.78 (m, 2H), 2.38 (s, 3H), 2.62
(m, 4H), 2.80 (t, 2H), 3.80 (m, 4H), 4.15 (s, 3H), 8.01 (br s, 1H), 8.54 (d,
1H), 8.79 (s, 1H). LRMS:m/z ES+: 368, [MH]"




A solution of the appropriate HNR R2 am ne (50gnol) in

1- met hyl - 2- pyrrolidi none

di chl ox@ %0Ressd (see preparations 52, 55, 56 and S58t/{@ddoori3s

1- met hyl - 2- pyrrolidinone (100L)

(100L) was added to a solution of the appropriate

foll owed by N-ethyldiisopropylam ne (50L).

The reaction m xture was heated 15 und®- nitrogen for 36 hours at 90C. The
ure was cooled and a solution of the appropriate HNR3R4 anm ne

reaction m xt

(150nol ) [T dimethyrsulfoxide (1I25C) dde foldiqwed Dby nore
N- et hyl d ISOFerylaﬂuﬁ%\g60L) The, r eac hﬁgh\qrxtu?e was heated at 120C for
72 hour si8idnd [Rhen all [to BIR" Fhe crude oduct was purified usjng
HPLC on & Phgnonen C18 colum, 5m Xx 4.6 mmid at 40C,
with acetonitirile:O. 05%annon|un1acetate(aq with a gradient of 90:10 to
5: 95 over 2. ZtH NMRt(QﬁDg‘@ID hanHeys. @be (psz“arrh/ 8;1 3 e 1i7d8 (rayeRy, co
were prepared by the method descri bed above: WO 2 96810
PCT/ | B2004/ 0024823(m,- ldR 2. T5-2M0 A, 415 2B6+3780 (N, ISJH-},FFS 15RB, BN}, 484 (P,
- (CH2) 20H, R4 RS = - 9 7B =
R L 19k m quanﬁ‘éémsEm SR S R U0 (e s s
-CH3; R6 @%fWMS RTA=H 93 RB=-CH3 Rt :136mn LMBn
372. 4 [N+ﬂ+ R5 = -CH2CH3; R6 = - (CH2) 20CHS3;
_CH
2~ N
A 1 N N 3;m4
82" R'= | ;-NRR" = ‘\N
X |
H3
'H NMR (CD30D, 400MHz) &: 1.00 (t, 3H), 1.80 (m, 2H), 2.10 (m, 2H),
2.25 (m, 2H), 2.85 (m, 2H), 2.90 (s, 3H), 3.21 (s, 3H), 3.55 (m, 2H), 3.65
(m, 2H), 4.20 (s, 3H), 4.95 (br m, 1H), 8.10 (br s, 1H), 8.75 (brs, 1H),
9.10 (s, 1H). LRMS:m/z ES+ 396, [MH]"
1 N%N 3 \N/\I
83 R = | - -NR°R* =
x ~CH, NH
O
"H NMR (DMSO-ds, 400MHz) 6: 0.91 (t, 3H), 1.73 (g, 2H), 2.71 (1, 2H),
2.75 (m, 4H), 3.59 (m, 4H), 3.89 (s, 3H), 4.08 (s, 3H), 7.30 (s, 1H), 8.50
(s, 1H). LRMS:m/z ES+ 384, [MH]"
1 N%N 3 4
84 R: | ;R =‘CH3;R =H
AN ~CH,4
O
'H NMR (DMSO-ds, 400MHz) 8: 0.91 (t, 3H), 1.72 (q, 2H), 2.70 (t, 2H),
2.81 (s, 3H), 3.91 (s, 3H), 4.09 (s, 3H), 6.70 (br s, 1H), 7.60 (s, 1H), 8.49
(s, 1H), 9.36 (s, TH). LRMS:m/z ES+ 329, [MHJ*

|l uting

ounds



4 NR3R4 OHR/A=H R/IB=-CH3 R = LRVS: Mz ES+ : 412.2 [ MH +

[
R7e = -CH3 OOH Rt =

18 mn.
5 NR3BR4 = NR5 = -CH3; R6 (CHZ)ZOCI—B 3 RA=H
1.52 min. LRVB;mz ES+ : 398.2 [MH+ R3 = -(CH2)20H, R4 = H, R5 = -CH3; R6 =
- (CH2) 30CH3; RONLpP68I R7B = - CH3 At = 1.16 m n LRI\/S n z @1320@#@“33
[ MH] + WD 20041096810 PCT/ | B2004/ 001433 -103 N ; CHB R6 =
-(CH2)20CH3; R7TA = H 97 -NRBR = (" -NHRT§:- = 0.96 nin. LRVB: m z

ES+ : 395.2 [I\/HL+ H NN - B5 = -CH2CHR, R6_98 -NR R 4 = JCH2)20CH3 =
IV7 11 R7A = H. | R7B = mM&lo mn. LRVE: iz ES+ : 4113[M—I]+9R3:
_CH3; R4 = H R5.= - 2) 30CHS; . R7A B = = 1.36
mn. LRVE. mz ES? gHgS =08l ‘57 Cfﬁ'aﬁs (CI—|2)3OCH3
R7A = H. 100 NR R QH R78 7P 57 mn LRVE: Nl z ES+: 398. 4 [ M +

= -(CH2)20RH R4 = H RS = -CH3: RB = -(CH2)20CHG: R7A = K 101 R B =
L OHB H NMR (DMSO-ds, 400MHz) 8: 0.91 (1, 3H), 1.73 (g, 2H), 2.72 (t, 2H),

3.12 (s, 6H), 3.90 (s, 3H), 4.10 (s, 3H), 7.50 (s, 1H), 8.51 (s, 1H), 9.52 (s,
1H). LRMS:m/z ES+ 365,[MNa]*

NH

\
N¢\| N

'H NMR (CDz0OD, 400MHz) &: 0.98 (t, 3H), 1.81 (t, 2H), 2.80 (t, 2H), 2.91
(m, 4H), 3.73 (m, 4H), 4.21 (s, 3H), 8.23 (d, 1H), 8.37 (d, 1H), 9.36 (br s,
1H). LRMS:m/z ES- 352, [M-H]

87" R'= /E - NR®R* =
N NH

'H NMR (CD30D, 400MHz) 8: 0.98 (t, 3H), 1.80 (m, 2H), 2.78 (m, 6H),
3.76 (m, 4H), 4.07 (s, 3H), 7.04 (br s, 1H)}, 8.57 (br s, 2H). LRMS ES+

m/z 354 [MH]"
N” N/\
88 R'= I ;-NR°R*=

x NH
'H NMR (DMSO-dg, 400MHz) §: 0.91 (t, 3H), 1.71 (m, 2H), 2.73 (m, 2H),

D 78 (m, 4H), 3.52 (m, 4H), 4.16 (s, 3H), 7.61 (m, 1H), 8.02 (d, 1H), 8.79
(d, 1H). LRMS APCl+ m/z 354 [MH]*




Rt =0.78 mn. LRMS:nmz ES+ : 386.2 [MH + 102 NRBR4 = NOH ; RS = -CH3; R6 =
-(CH2)20CH3; RTA=H , R718 = -CH3 At = 1.20 mn. LRVS:nmz ESt+ : 3842
[ MH + gi) 003 WWH R4 = H R5 = -CHCH3; R6 = - (CHB¢2M83d8i000RB = -
103 R7B = H = 1.32 min. LRMs:mz ES+ : 386.3 [MH+ 104 R3 = H R4 = H R5
= -CH3;, R6 -(CH2)30CH3; R7TA = -CH3; - (88 = H Rt =1.19 mn. LRVMS:nlz ESt+ :
328.5 [VH + V\D 2004/ 096810 PCT/1B2004/001433 -104 105 NR3 R4 Na ; RS =
-CH3; Re=—¢ A)AUL,Hd T HRAS-CH3, RBEH R =1.30 mn. LRV nlz ES+ :
398.3 [ Myl + ENO { CH2) 20CH3; 106 NR3R4 = ~NH R7A =|- CH3;
R7B = ga =RL. qg@)\ /E@RI\/E}E? ES+-'C gi7R0 = R3 = - (CH2) 2CONHCHB; R4 =
H R5 = {CH2CH3 MCH2) 20CH3; 107 RTA = -CH3; R78 = HAt = 1.13|mn.
LRVS: m z |[ES+ 413.3 [MH+ 3 4 *-1 N~ ; R5 = -CH2CH3; R6 = -(CH2)20CHB; 108
-NR R = BR‘ Al H NKEIHB(DMBD-#S,I—HOGMHZ ) & &92rﬂt r3H), RV {mz.‘ZEI$42 164983), VH + R3
= () 20H RAF bR, $217s, SHF D6 (£0aim). LARRE ST R, Bhe gy 109 R B =
N/X
90 R'= )LN . R’ = -CHg; R* = H
H
"H NMR (CDsOD, 400MHz) &: 0.97 (t, 3H), 1.74 (m, 2H), 2.77 (m, 2H), ~
3.00 (s, 3H), 4.26 (s, 3H), 6.89 (s, 2H). LRMS ES+ m/z 287 [MH]" o
A= The products were dissolved in dichioromethane, treated with ethereal HCI,
and the solutions evaporated in vacuo to afford the hydrochloride salts.
B = Trifluoroacetate salt was isolated
5 Notes for Examples 29-90
Example 30: tert-Butyl 3-methylpiperazine-1-carboxylate used as HNR°R?
amine.
Example 33: tert-Butyl 3,5-dimethylpiperazine-i-carboxylate (WQ 93/01181, pg. -,
10 30, prep. 76) used as HNR®R* amine -t
Examples 34, 79, 83, 86, 87 and 88: fert-Butyl piperazine-1-carboxylate used as
HNR®R* amine.
15 Example 37: tert-Butyl 3-aminoazetidine-1-carboxylate (WO 01/47901, pg. 136,
preparation 78) used as HNR®R* amine.
Example 38: tert-Butyl 3-(methylamino)azetidine-1-carboxylate used as HNR*R*
amine, see preparation 6.
20

Example 39: (28)-2-Methylpiperazine used as HNR*R* amine.



At = 1.39 mn.

-CH2CH3; R6

- O( CH2) 2CH3

LRVS:mz ES+ : 372.4 [VMVH + R3
-(CH2) 20CH3; R7A = F; 110 R B=
390. 2 [ MH + Ryo=obkjooiio= H R5 = -CH2CH3; R6

-(CH2)20CH3; R4 = H R5 =
At = 1.26 mn LRVS: Mz ES+ :
- (CH2) 20CH3i  HeABZF004/001433

[

111 RB=HR =1.17 min. LRVM&imMz ES+ : 372.2 [MH+ WO
2004/ 096810 PCT/ 1B2004/ 001433 -105 N J

. R5-89-- (CH2)2CH3; R6 = CHs; 3 4 ro

= 112 NRRNR/A=-CHs; RB=H HR: 1.23mn. LRVMS mz ES+: 411.2 [MH]+
R5 = (CH2)2CH3; R6 = CHs; 113 NRBR4 = N~CH3 R" _ -CHs; R7s = H Rt:
1.34mn. LRVMS mlz ES+: 381.2M+CH3 H30 N~ | 114 HN CH3 N.N CH3 N |

NOH n H3C H

10

15

20

25

30

Rt Exampe 4% nertl

(riperin-4-yissbamelga-psed RSNHNRERS amine.
Example 46: tert-Butyl [1,4]diazepane-1-carboxylate used as HNR>R* amine.
Example 48: tert-Butyl 4-aminopiperidine-1-carboxylate used as HNR®R* amine.
Example 49: tert-Butyl (piperidin-3-yimethyl)carbamate used as HNR®R* amine.

Example 50: tert-Butyl N-(2-aminoethyl)-N-methylcarbamate used as HNR®R*
amine,

Example 53: 3-(Aminomethyl)-1-methylpiperidine (J. Am. Chem. Soc., 94 (26),
1972, 9151-9158) used as HNR®R* amine.

Example 54: 1-Methyl-3-(methylaminomethyl)piperidine used as HNR?R* amine,
see preparation 5.

Example 62
tert-Butyl N-methyi-N-(2-(methylamino)ethyl)carbamate (EP 0296811 ex. 1, step
A) used as HNR®R* amine.

Example 64: tert-Butyl (3R)-3-aminopyrrofidine-1-carboxylate used as HNR®R?
amine.

Example 65: fert-Butyl (35)-3-(aminornethyl)pyrrolidine-1-carboxylate used as
HNR®R* amine.

Example 66: 8-Methyl-3,8-diazabicylo[3.2.1]octane (US 3951980, pg. 3, ex. 1)
used as HNR®R* amine.

Example 67: tert-Butyl 4-(methylamino)piperidine-1-carboxylate used as
HNR®R* amine.



RHNNN-11 3 NNCR R5i4 R 115 NRBR4 = NN ; RS = CH2CH3; R6 =
(CH2)20CH3 | H Rt =0.92 mn. LRVS:nz ES+ : 411.2 [ MH + WD 2004/ 096810
PCT/ 1B2RQ4000dec4B3 - 106 116 -NR3R4 = QH ; R5 = - CH3; ReIAB20MR¥BOCH3 Rt =
0.82 mn. LRVs:mz ES+ : 386.6 [WVH + ~ 117 NRBRA = NI~NH ;R 5 = -CH3; R6 =
-(CH2)30CH3 Rt = 0.83 min. LRVB:mz ES®0~ 398.2 [MH{+ O LOH 118 NR3R4 = N
;R5 = -CH2CH3; R6 = -(CH2)20CH3 LD Rt 0.61 min. LRMS:mz ES+ : 415.2
[MH+ H NN R6 HNN N NINR3 R5 R4 119 R = (CHZ)ZNH(CHS) R4 = H RS
= -(CH2)2CH3; R6 = -CH3 R 0.90 min. LRMS:mMz ES+ : 330.1 [

Example 68: tert-Butyl (3- azablcyclo[31 .OJhex-6-yl)carbamate (J. Che oc

Perkin 1, 2000, 1615) used as HNR®R* amine.
5 Example 70: tert-Butyl (pyrroiidin-3-yl)carbamate used as HNRPR* amine.

Example 73: 6-Methyl-3,6-diazabicycio[3.2.2Jnonane (EP 0297858, pg. 8, ex. 4)
used as HNR®*R* amine.

10 Example 74: tert-Butyl 4-(aminomethyl)piperidine-t-carboxylate used as
HNR®R* amine.

Example 75: tert-Buty! (35)-3-methyipiperazine-1-carboxylate used as HNR®R*
amine.

15
Example 76: tert-Butyl N-methyi-N-(piperidin-4-yimethyl)carbamate (US
5442044, pg. 37, ex. 108) used as HNR®R* amine.

Example 91
20 N-[1-Methyl-5-({3R)-3-methylpiperazin-1-yl}-3-propyl-1 H-pyrazolof4,3-

dlpyrimidin-7-yllpyrimidin-4-ylamine o~

N-Ethyldiisopropylamine (625uL, 4.5mmol) and (2R)-2-methylpiperazine (450mg,
4.5mmol) were added to a solution of the monochloro compound of preparation

25 68 (270mg, 0.89mmol) in dimethylsulfoxide (8mL) and the reaction mixture
heated to 120°C for 18 hours under nitrogen. The reaction mixture was diluted
with ethy! acetate, washed with water (2x30mL) and then brine (30mL). The



120 NR3R4 = NONH2 ; RS = -(CH2)2CH3; R6 = -CH3 R = 0.84 nmin. LRVS:mz ES+
: 342.4 [ MH + WO 2004/ 096810 PCT/ |1 B2004/ 001433 -107- N ,OH 121 -NR3R4 = ;
R5 = - CH2CH3; wWp20040¢8i2) 20CH3 Rt = 1.12 min. LRVE: nlz ES+: p@Bre80ddvlss N
122 NR3R4 = L:> ;R5= -CH3; R6 = -(CH2)30CH3 Rt = 1.22 min. LRVS:nlz ES+
357.2 [MH + Notes for Exanples 92-122 Exanpld0d5: (3S)-3-Mthoxypyrrolidine
used as HNR3R4 ami ne, see preparation 7. 5 Exanple 101: tert-Butyl

3- am nopr opi onat@rgaaiedschstidiNma B4 ictxevEp Ineadribsiurd-siiphiete naeddndeptrarsdmevad.
used as HNR3R4 anine,: see preparation 8. 10 Exanple 111: . _

2- Ami no- 5- pr opox iy Eftdienarodyciwas onéified byamiumpehramatograplay onssilica gl &lpting

HFaRS am no. | WHESERRtEmEitand Hhalihofadholia SRLORI R0 B bKERe R,
60, nethod 44) smagowsd, HZBY. am ne. Exanple 116: tent-Butyl

pi perazi ne- 1- carpoxyl ate used as HNR3R4 amine. 20 Exanple 117: tent-Butyl
(1S, 4S) - 2, 55di aﬂb%fb‘?éwp@l)z ADOMIdB & 9D {le 8Hh ok 7 dee3Rhisledd 481, BNRRA2- 3.20

am ne. Exanpl e 148k Bl (06 heRts P VP68 (4989 1% W8 NRIRE AT SH). 25

LRMS:m/z ES+ 368, [MH]"

Examples 92-122

| RZ. _R'
6  Cl ~\
R RN
1R2
N/N l \)N\ 1. HNRIR _ N | Sy
\ / N 3
N N 2 HNReRS \ NAN,R
=N R® L4
10 - R

A solution of the appropriate HNR'R? amine (50umol) in 1-methyl-2-pyrrolidinone
(100uL) was added to a solution of the appropriate dichloro compound (see
preparations 52, 55, 56 and 59) {50uL) in 1-methyl-2-pyrrolidinone (100uL.)
followed by N-ethyldiisopropylamine (50pL). The reaction mixture was heated

15  under nitrogen for 36 hours at 90°C. The reaction mixiure was cooled and a
solution of the appropriate HNR®R* amine (150umol) in dimethylsulfoxide

i (125uL.) added, followed by more N-ethyldiisopropylamine (50ul.). The reaction

mixture was heated at 120°C for 72 hours and then allowed to cool. The crude
product was purified using HPLC on a Phenomenex Luna C18 column, 5um, 30

20 x 4.6 mm id at 40°C, eluting with acetonitrile:0.05%ammonium acetate(ag.) with
a gradient of 90:10 to 5:95 over 2.20 minutes with a flow rate of 3mL/min.

The following compounds were prepared by the method described above:



WO 2004/ 096810 PCT/ | B2004/001433 -108 Exanple 119: tent-Butyl

N- (2- am noet hyl ) - N- et hyl car banat e used as HNR3R4 am ne. Exanple 120:
(3S) - 3-woenbsodmeioy| oxycar bonyl am no) pyrrolidi ne was uskdr/mo0800HNR3R4 ani ne.
Exanples 123-130 N~NR 2 R6 0 R 1 R6 NI N 1. HNRIRZ NN N ”*-n N NC 2.
HNR3R4 N' N.R3 R5 R5 14 R A solutiont@2-the dichloride of preparation 52
(1 eq) in dinmethylsulfoxide 10 (1 nL.nmol -1) was added to a solution of the
appropri af@canfne HNRL R2 (2eq) i1n dinethylsulfoxide (0.75n. nol -1).
N- Et hyl di if[Sopr ppyl ami ne (1leq) was added and the reaction vessel seal ed and
shaken at |140rpm at 80C for 12 hours. The ctjRM mixture was then all owed
to cool. A solution of tert-butyl pi perazil\h€ ar boxyl ate or 33% net hyl am ne
in ethanoli (5ep) in dinethylsulfoxide 15 .66n0L. nmol "1) foll owed by
N-et hyl di iisoprppyl am ne (3eq) was_thernygddesto ~pH¥e reaction mxtureland
t he reactiion vessel sealed, heated to 120C and left for 18 hours. Theg
reaction mxture was evaporated toNdr s, When deprotection was required
(ex 123 to 129), dichl oronethane ) ) | -1) and trifluoroacetic ag¢id
(2.5nL. mmol 1) were added and the Keacti oplgi xt gPe sealed 20 and stirned for
24 hours. |The feaction nixture was/conclft rayéd in vacuo. The residugs were
purified ysing a Phenomenex Luna gi8 2x15cm bmcolum eluting with
acetonitrille:djethylam ne to afford the titld conpounds.

R® = -(CHz)20H; R* = -CHjs; R® = -CHg; R® = -(CH,)aOCHs; R™ = H;

92
R™® = -CH, —
Rt =1.36 min. LRMS:m/z ES" : 386.2 [MH]" '
o3 R? = -(CH2)zOCH3; R* = H; R® = -CHa; R® = -(CH.),OCH5; R™ = H;
R’ = -CH;
Rt = 1.36 min. LRMS:m/z ES" : 372.4 [MH]*
\N . Y 3]
04 NR3H4 N ; R’ = -CHzCHa; R° = -(CHg)gOCH:;,'
| - R = H; R™® = -CH
OH - L] -~ 3
Rt=1.18 min. LRMS:m/z ES™: 412.2 [MH]"
—
N ; R® = -CHg; R® = -(CH,),0CHs;
o5 -NR3R4 - O\ ' = 34 = -( 2)2 3
CH, R™=H; R® =-CH,

Rt = 1.52 min. LRMS:m/z ES™ : 398.2 [MH]*

R® = -(CHo):OH; R* = H; R® = -CHg; R® = ~(CH2)sOCHs; R = H;
R’ = -CHs
Rt = 1.16 min. LRMS:m/z ES* : 372.5 [MH]"

96




Ié

2004/ 096810 PCT/ | B2004/ 001433 -109- Ex HN H3C NN N- N5 ~ N NH H3C
NVR (DVBSO-d6, 400MHz) 8: 0.90 (t, 3H), CH3 1.20 (m 3H), 1.70 (m 2H),
6

2.5 2 123’ R = N 2H), 2.75 4H), 3.56 0
3H), (m76 (H) 0%"@&’968’} 90 (br s, (TH),H)B 16 (s(ml H). LRNSPWWOiJé (s
[MVH + 1H NMR (DVBO-d6, 400MHz) 8: 90(t,1%gg A11115(m 6H) ,
1.6-1.8 (m4H), 1.96 (d, 2H), 124 R = 63 (t, 2H), 2.75 (m 4H), 3.56
(m4H), 4.0 ( ! . . : z (ES+) 358
+<:HslHNWF_eEOd6,4 -,,:09 t 2 27 (s,
%W 2.38 (s, g—p( NABR? 425 R = N|I ﬁﬁéc%% ,];]thfoéﬁ‘gﬂm% >
4.13 (s, cHB3 3M), 6. 74 (s, 1 H\Z BﬂH(br s R H)CH_;.RI\/B mz Oro (ES+) 381,
[MHL+ 'H NMR ((D3OD, 400MHz) 8: 0796 (t, . ~OH 1.44 (m 4H), 1.76 (m
4H), 2.08 (br §, 1 " 2.76 (t. 2H), 2.84
(tH? 4H) 3.(68 m 1'% o§%§gﬁ m@%m é§ Pégzlw]m 13 (s, ( 3H).H)LR|vs ES+
mz 374 [ MH +

’ H
98 'NH3R4 - \N N ! RS = '?H2CH33 RG = '(CHE)QOCH3;
}-i«l RIAzH; R7B='CH3

Rt=1.10 min. LRMS:m/z ES* : 411.3 [MH]"

99 |R®=-CHg; R* = H; R® = -CHg; R® = -(CH,);0CH3; R = H; R™® = -CHs
Rt = 1.36 min. LRMS:m/z ES™ : 342.5 [MH]"

™ 5 6 7A
100 -NR°R*= Q OH o (CH2)s0CHs
R™ = 'CH3

Rt = 1.27 min. LRMS:m/z ES™ : 398.4 [MH]"

R® = -(CHz)2C0:H; R* = H; R® = -CHg; R® = -(CH,)20CHs; R = H;
R7® = -CH,
Rt = 0.78 min. LAMS:m/z ES" : 386.2 [MH]*

101

o

— \ 5 ] o,
N ; R® = -CHg; R® = -(CHz),0CHs; R™ = H;
102 -NR°R*= Q..,,OH t 3 (CHz)2 3
R ='CH3

Rt = 1.20 min. LRMS:m/z ES* : 384.2 [MH]*

R® = -(CH2)sOH; R* = H; R® = -CH,CHg; R® = -(CH,),0OCHa; R™ = -CHg;
R™®=H
Rt = 1.32 min. LRMS:m/z ES* : 386.3 [MH]*

103

104 |R® = H; R* = H; R® = -CHg; R® = -(CH)sOCHg; R™ = -CH4; R = H
Rt = 1.19 min. LRMS:m/z ES* : 328.5 [MH}"




WD 2004/ 096810 PCT/ 1B2004/ 001433 -110 'H NVR (CD30D, 400MHz) 5:0.96 (t,
3H), OH3 1.37 (m 2H), 1.58 (m 2H), 1.76 (m 2H) 1.95 127 R 1 H), 2.19

4 2H), 2.93 4H), 3.25 1 3.78
(m wzp 1‘8*’8%6"&”] H)LRI\/S Es+(mz 5238 [w+(3 H NI\/R ?Bﬁ%&é@é’“%l\a@ 6:(m

098(t 3H), ON-CHB 1.77 (m 2H), 047 (m 6H), 2.82 (s, 3H), 3.57 128
RL=N(m 4H, 4.18 (s, 3H, 7.64 (m 1 H, 7.98 (m 1 H, 813 (m 1 H),

8.44 (m rt—HT LRTV’WMW‘H‘NWR‘(‘CDWOW? (t,
3H), 129 R |= 1.65 (m .78 (M B @H;qum, %1 2H), 2.90
(M 4H), [@575-NRIRSH), 4.09 (s, 3H), 4.49. L mrz 344 [ MH +
N~CH3 ' H{ NVR |( CD3OD, 400 8199 H3NR' #M(R 3H, 1.75 (m 2H),
1.88 (mle) 130 N 2.05 (m 2H) V2. 22 (t 2H), 2. 34 (s CH 3H), 2.79 (t,
2H), 2.94 (s,=3H) ). 3.94 (s, 3H), 4.02 (m
1 H HSCF Notles f%?ééﬂ légi §§ EVIHTZS 129 tent Butyl pipge
razi ne- 1 -carboxyl ate as HNR3R4 am ne 5 Exanpl e 123:
2- Am no- 5- et hyl pyri di ne used as @HNR' R2 am ne, see preparation 10. WD
2004/ 0968110% FC!\lTI/q L :“ZOOMS% 11 . B5 . _CHg; R® = -(CH2),OCHS:
- |\/NH R™=-CHz R®=H
Rt =1.13 min. LRMS:m/z ES" : 397.2 [MH]"
(o7 = -(CHy)2CONHCHs; R* = H; R® = -CH2CH3; R® = -(CH,),OCHs; |
TA — 'CHS; R?B - H
Rt = 1.13 min. LRMS:m/z ES" : 413.3 [MH]"
| \N ’ Hs = -CHzCHg; RS = -(CHQ)QOCHg;
108 -NR°R* = . 5
O R™=-CHgz R®=H
Rt = 1.45 min. LRMS:m/z ES™ : 398.2 [MH]"
; R® = -(CHz),OH; R* = -CHg; R® = -CH.CH3; R® = -(CH.),OCHz; R™ = H:
09 R - H
o,
Rt = 1.39 min. LRMS:m/z ES* : 372.4 [MH]" :
1 = ~(CHa)2OCH;; R*=H,R®= -CHCHa; R® = -(CH3)2,OCHj; R = F;
10 R - 1
Rt = 1.26 min. LRMS:m/z ES™ : 390.2 [MHT"
» R’ = H; R* = H; R® = -CHyCHg; R® = -(CH2)20CHs; R™ = -O(CH,)oCHa:
R7B=H
Rt=1.17 min. LRAMS:m/z ES" : 372.2 [MH]*




Exanpl e 131 N-(1-(2-Methoxyet hvp-5-(pi perazin-1-yl)-3-propel -

H pyrazol o[ 4, 3-dl pyri m di n-7- eII-4-nEthyIpyr|d|n 2-vl am ne di hydrochl ori de
H3C-O N\ m HWQSHOBEND N 3C N N NH 2HCI 5 4- Met hyl pyri di n-BCK/IBp481433
(112ng, 1.037mml) was added to a sol ution of %ﬂ1 di chl ori de of preparation
65 (1 00ng, O0.346muol) in dlnethylsquOX|de'(P ) and the reaction
mxture stirred at_7Z0C for. 18 hours Piperazine-1 -carboxylic acid tent
butyl ester (322mg, 1. 73mmol) and N—ethyl hsopropylamne (1 m-) were
added and the re cti n nixture stirred af 12 for h ool
reaction 10 m xt R4 Ut e’ Wi t eth@nol and eﬁhylﬂghékg%g Ff C%%banlc
phase washed mﬁfh m@ter 2x1 gﬁnq ver nagnesRUhhs@mghaf%mqmd

concentrated in vyacud. The residue was dlssolved i n di chl or onet hane (1 m-)
and added trifluoroacletic acid m.) under nitrogen at room tenperature.

The- reaction nixture e ur pﬁn1tenperature and
concentrated in acuo %éb@ilg %éggfgydﬁégg%Led di chl or onet hane (15nl)

and 2M sodiun1hydrogencarbonate added wuntil the aqueous phase was basic.
The organi ¢ phase was| washed with water (10nL), dried over nmagnesi um
sul phate and cong¢entrjated in v : e crude product was Eﬁrified by
col umm chronatognﬂﬁgy ﬁdﬁillca | udi ng et hyR =-(CHz)2CHg; Ha;
acet at e: net hanol ﬁ§ ne 98:1;1 hQK¥|e|d a gHW\WhC . S qqssolved in
20 di chl oromet hane (2nmL). 2M Hydrogen cHlitdgi de in ‘ether 1 m.) was added and
the m xture blowp dry| and concentrated in vacuo to give a yellow solid,

50ng. ' H NMR ( DVBO dgit: 4168iiz) LBRM® n87 ES+: 382 [NIHF7 (m 2H), 2.36 (s, 3H),
2.72 (t, 2H), 3/20 (m 4H), 3.24 (s, 3H, 3.71 (m 2H), 3.89 (m 4H), 4.65
(m 2H), 7.05 (m 1H, 7.81 (s, 1 H, 813 (m 1 H. LRNB'rrlz ES+ : 411,
[MH"' 25 WD 2004/ 096810 PCT/1B2004/ 001433

HC\ /Nil

CH,

H,C

114

Rt = 1.35 min. LRMS:m/z ES™ : 400.2 [MH]*

3 N—N

F>
/
N\N

115 INRR'= ™\~ R® = -CH,CHg; R® = -(CH,),0CH;
I
H

Rt = 0.92 min. LRMS:m/z ES* : 411.2 [MH]"




-112 Exanple 132 N [I-(2-Methoxyethyl)-5-(Piperazin-I-yl)-3-propel-I

H pvrazol o[ 4 3-dl pyrimdin-7- yll-(5-nmethyl pyridin-2-yl)am ne
di hydr\gﬁgjgg/ro'?ggqow CH3 H3CG-O\ HN N N 2HC N~ H3CHdthpralldoiyss 5 Made by
t he met hod of exanple 131 using 2-am no-5-nethyl pyridine as a starting
material. 'H NVR (DVMSO d5, 400MHz) 8:-00&7 (t, 3H), 1.66 (m 2H), 2.25 (s,
3H), 2.73 (t, 2H), 3.16 (m 4H), 3.26 (s, 3H), 3.71 (m 2H), 3.84 (m 4H),
4.63 (m [Z2H),[ 7.78 (mv\%N 7.9T (m 1 H), 812 (s, TH . LRWES mz 411
[MH4 ' 10|Exanpl eg ]133- 150NR6 'RR6 INC_NNNN_ NV XNSI N NR3 N
Cl RS R 6 ANBIEt Fon of | appriogri at & Horfeldsi R ar -GraitaeOCiHsmol ) (teft-butyl
(2R, 5S5)42, 5-| di net hyl pi pe -1 -carboxylate (WD 02/42292 preparation 51)
or the 1% protected piperazine frompreparation 3) (for resolution see WO
02/ 42292) i n Rilin@B8Byhswl f BMSds/Z BS?5/886.6dHAdded to the appropriatp
nmonochl oni de | (Preparations 72, 74, 117-123) (0.2mmol).
N- Et hyl diji sopropyl am ne (1 nmol) was added, the reaction vessels sepled and
heated at 130C for 18 hQurs The
N
117 INR°R* = @N y ; R® = -CHg; R® = -(CH2)sOCHa
Rt = 0.83 min. LRMS:m/z ES™ : 398.2 [MH]"
0 -
\—OH
118 NR’R*= \D i R® = -CH,CHg; R® = -(CH,),0OCHj
Rt =0.61 min. LRMS:m/z ES™: 415.2 [MH]"
-
118 |R® = -(CH,)oNH(CHa); R* = H; R® = -(CH,),CHs; R® = -CHa
Rt = 0.90 min. LRMS:m/z ES*: 330.1 [MH]*
N
120 NR°R*= Q—NH2 : R® = -(CH2)oCHa; R® = -CHs
Rt =0.84 min. LAMS:m/z ES": 342.4 [MH]*




reaction m xtures were concentrated in vacuo and the residues treated with a
20 solution of trifluoroacetic acid in dichloronmethane (0.5mJL. 5nl), and the
sol utions stiweoemoatsssmom tenperature for 18 hours. The m XtROREB2WMEr 1LY aP:
rated in vacuo. The residues were purified using a Phenomenex Luna C18 WO
2004/ 096810 PCT/1B2004/ 001433 -113 2x15cm 5@%0l um eluting with
acetonitrile:diethylamne to afford the title conpounds. ExX R R6 HN7 N N
CH3 N, | J NN[Rs = CR3— N I33Z R R5y= -CH3; R6 = - (CH2J20CH3 CH3 "H |
NVR ( DMSO-d5, 400MHz) 8.1, 09 (dINBH) Y119 (d, s3H) . 2. 29 Féss, 3H), 2.32 (s,
3H), 3.11 (m 221 3B 1 H)| 327-3.36 (P sHGHEHE R -@42):0GHe4 (m
1H, 457 (m 3H, .88 (d, 1 HI"99 (m 1 H), 8.18 (d, 1 H. HRWS
411.26 [MH' NCH3 1B4 R R5 = -CH3; R6 = -(CH2)20CH3 'H NVR ( DVSO- d6,
400MHz) 8: 1.07|(d, B 1.1217in( d.RBIG:;M/2ES5 : G87.BMIHT* 2. 31 (s, 3H), 3.13 (m
2H), 3.22 (m 1|H), B.27-3.38 (m 4H), 3.72 (m 2H), 4.02 (m 1 H), 4.58
(m 3H), 7.63 (d, 1 H, 798 (m 1 H), 816 (s, 1 H, 9.63 (br s, 1 H.
HRVS 411.26 [ MH||+ WJO 2004/ 0968&0{1}!35/ | B2004/ 001433 -114-

o C

122 [NRR® = ' R® = -CHg; R® = -(CH3)3s0OCH,

Rt = 1.22 min. LRMS:m/z ES* 357.2 [MHT"

Notes for Examples 92-122

Example 95: (35)-3-Methoxypyrrolidine used as HNR®R* amine, see preparation

7.
5
Example 101: tert-Butyl 3-aminopropionate used as HNR®R®,
Example 107: 3-Amino-N-methylpropionamide used as HNR®R* amine, see
preparation 8.
10 _
Example 111: 2-Amino-5-propoxypyridine (J.Med.Chem., 1981, 24 (12), 1518-
1521) used as the HNR'R® amine.
Example 114: (S)-(+)-2-Amino-1-propanol was used as the HNR’R* amine.
15
Example 115: 2-(Pyrazol-1-yl)ethylamine (WO 02/066481, pg. 60, method 44)
used as HNR®R* amine.
Example 116: tert-Butyl piperazine-1-carboxylate used as HNR®R* amine.
20

Example 117. tert-Butyl (15,45)-2,6-diazabicyclo[2.2.1]heptane-2-carboxylate
used as HNR®R* amine.

Example 118: L-Proline fert-butyl ester used as the HNR®R* amine.
25



N'\N135 R =1 | : R5 = -CH3; R6 = -(CH2)20CH3 'H NMVR (DVBO-d6, 400MHz) 8:
1.09 (d, 3H), 1.17 (d, 3H), 2.31 (s, 3H), 3.14 (m 2H), 3.24 (m 2H), 3.30
(s, 3 74 2H). 4.01 (d, 1 H), 4.58 (m 3H), 0011;33%) 8.62 (d,
1 m,%@”@%ﬁsg‘?m. HRVE: m z (ESI+) 398.24, MH+ P%T%md/
- (CH2) 20CH2CH3  f1 CH3 136 R ' H NMWR (maSOda 400M%Z) 8: 1. 08 (m 6H), 1.19
(d 3H) 2.28 (m 6H), 3.16 (m 2H), 3.22 (m 2H), 3.50 (m 2H), 3.76 (m
ngérﬁglelﬁ'@’ 16t B@%I 2-3Rlinoét M—@neth IKarb&mA (bsd as HNEFR?8. 17 (d,
H), 425. 27 137 R R5 = -CH3; R6 =
- (CH2) 2GCavira3 HNNR(DIVBOdG 400MHz) 8: 1.08 (m 6H), 1.17 (d, 3H), 2.24
(s, 3H), 2.29 (s, 3H), 3.12 (m 2H), 3. 15(m 2H) 3.51 (m 2H), 3.76 (m
2H), 4.00 (d, 1 H), 4.54 (m 3H), 7.63 (d, 1 H, 8.03 (d, 1 H, 814 (s, 1
H.9.53 n |N1|ih§ oInEhde wag LB@d-asC"B R6 =
(o) O%:’Eénéﬁlse gy (SSP%%B W'O&gﬁrbo oy gjﬁ 1,17 (d, 3H), 2.31
s, 53H)HI\IIR e(mrneZH) 325(m 2H) , 353(m 2H) 374(m oH). 4.02 (d,
, 4.57 (m 3H), 8.03 (d, 1 H, 861 (d, 1 H, 882 (s, 1 H. HR\S
12. 25 [M—I]+ VO 2004/ 096810 PCT/ | B2004/ 001433 -115- N 139 R _\ | ; RS =
CH2CH3; R6 = - (CH2) 20CH2CH3  CijaihiAMRoDIEO- d6, 400MHz) S 1.09 (m 6H),
1.21 (d. 3H), 1.29 (t, 3H),

1

9.
CH
H)
2.

1 _h'_\/—\

2 1
RB Cl Rs 1:L“N/R
1. HNR'R? }\,

- N
» N/ I ~
2. HNR3R4 \ /)\ _R®

N~ N
R e

A solution of the dichloride of preparation 52 (1eq) in dimethylsulfoxide

10 (tmL.mmol™) was added 1o a solution of the appropriate amine HNR'R? (2eq) in
dimethylsulfoxide (0.75mL.mmo|‘1). N-Ethyldiisopropylamine (1eq) was added
and the reaction vessel sealed and shaken at 140rpm at 80°C for 12 hours. The
reaction mixture was then allowed to cool. A solution of tert-butyl piperazine
carboxylate or 33% methylamine in ethanol (5eq) in dimethylsulfoxide

15  (0.66mL.mmol ™) followed by N-ethyldiisopropylamine (3eq) was then added to
the reaction mixture and the reaction vessel sealed, heated to 120°C and left for
18 hours. The reaction mixture was evaporated to dryness. When deprotection
was required (ex 123 to 129), dichloromethane (2.5mt..mmol"'} and
trifluoroacetic acid (2.5mL.mmol™') were added and the reaction mixture sealed

20 and stirred for 24 hours. The reaction mixture was concentrated in vacuo. The.
residues were purified using a Phenomenex Luna C18 2x15cm S5um column

eluting with acetonitrile:diethylamine to afford the title compounds.



2.31 (s, 3H), 2.74 (q, 2H), 3.13 (m 2H), 3.23 (m 2H), 3.51 (m 2H), 3.76
(m 2H), 4.02 (d, 1 H 4.56 (m 3H), 6.89 (d, 1 H, 8.05 (s, 1 H, 8.16 (d,
1H), 9.60 (s, widheoubishs 439.29 [MH + N CH3 140 R R5 = - CH2GH3Sr/1H300H001433
- (CH2) 20CH2CH3 'H NVR (CDCI 3, 400MHz) 8:1.10 (m 6H), 1.18 (m 3H), 1.31 (t,
3H), 2.24 (s, 3H, 2.50 (m 1 H, 2.74 (m 2@P; 3.12 (m 2H), 3.23 (m 1
H, 3.54 (m 2H), 3.77 (m 2H), 4.00 (m 1 H, 4.55 (m 3H), 7.63 (d, 1 H,
8.04 (d, i H, 8@ {s, 1 H, 9.52 (br s, T H. HRV5 439.29 [MI+ WN 141
R =i | ; R =|CH2H3;, R6 = (042)20042043 M NMR (CDCI 3, 400MHz) 8: 1.09
(m 6H), 1.21 (d, 3H), 1.29 (t 3H), 2.77 (q, 2I—D,R3 13 (m 2H) 3.23 (m
2H), 3.53 (m 2H), 376 (m 2H), 4.02 (@ H) .55 (m 1 H), 4.58 (m 2H),
8.03 (s, 1 H, 863 (d, 1H, 8.8 (s, 1H) 426.27 [MH' WO
2004/ 096810 PCT/| 82004/ 001433 -116 86 HNI | N~1 1 NN- RS NH
CH3 N 142 R RS = - CH3; R6=-(CHZ)ZOCHBN 'H NIVR (DVBO-d6, 400MHz) 6:
1.08 (d, 3H), 1.19 (d, 3H), 2.29 (s, 3H), [& ~3.16 (m 2H), 3.23
(m 2H) 3.31 (s, 3Hj, 3.68 (m 2H), 4.03 1 .58])(m 3H), 6.92 (m
1H, 800 (m 1H,[817 (m 1H. HR 11.26 [ MHr NH
H,C
'H NMR (DMSO-ds, 400MHz) 8: 0.90 (t, 3H),
1.20 (m, 3H), 1.70 (m,2H), 2.56 (m, 2H), 2.67
123 N“" (m, 2H), 2.75 (m, 4H), 3.56 (m,4H), 4.10 (s,
x 3H), 7.76 (d, 1H), 7.90 (br s, 1H), 8.16 (s,
1H). LRMS:m/z APCl+ 381, [MH]"
'H NMR (DMSO-dg, 400MHz) &: 0.90 (t, 3H),
1.1-1.5 (m, 6H), 1.6-1.8 (m,4H), 1.96 (d, 2H),
124 Q 2.63 (t, 2H), 2.75 (m, 4H), 3.56 (m,4H), 4.0
(m, 1H), 4.05 (s, 3H), 6.30 (d, 1H).
LRMS:m/z (ES+) 358, [MH]"
'H NMR (DMSO-dg, 400MHz) &: 0.93 (t, 3H),
| 1.72 (m,2H), 2.27 (s, 3H), 2.38 (s, 3H), 2.75
125 N7 (t, 2H), 2.77 (m,4H), 3.56 (m, 4H), 4.13 (s,
AN 3H), 6.74 (s, 1H), 7.59 (br s, 1H). LRMS:m/z
(ES+) 381, [MH]
'H NMR (CD30D, 400MHz) &: 0.96 (t, 3H),
OH 1.44 (m, 4H), 1.76 (m, 4H), 2.08 (br s, 1H),
126 H)O/ 2.22 (br s, 1H), 2.76 (t, 2H), 2.85 (t, 4H), 3.68
(m, 1H), 3.74 (m, 4H), 4.07 (m, 1H), 4.13 (s,
3H). LRMS ES+ m/z 374 [MH]*




N CH3 143 R R5 = -CH3; R6 = - (CH2)20CH3 ' H NMR (CDCI 3, 400MHz) 8: 1.06 (d,
S, 1.13 (d. 3M), 2.24 (s, 3H, - 2.27 (s, 3H), 3(14(m 2H) | 320(m 2H) |
3. 75 2H) ., 4. 03 1 4. 56

8 2%%6”%% 16(Enm T) 9. 62(Ens T) . HRNSm4f%%gZ%KA%JS{I}\N 144 R
= ; R5 = - (CHZ)ZOCHS 1H NNB_(DNBOd6 400MHz) 6: 1.05 (d, 3H),
118(d 3H), 227(s 3H), 2.48 (m 1 H), 3.16 (m 2H), 3.23 (m 1 H),
3

.35 (s, ,‘Sﬁﬁ—tm'—zkb—,—ﬂ—eﬁ—td—i—w—‘ﬂ—ﬁﬁ”tm‘—SFD—B—ﬁftd—“l—kb,
8. 62 23 1 H| 8.84 (s, 1 H). HRNBWB!(@D;{QZBH%GMD—Q@GQQ@@BW
PCT/ | B2004/ 0

1433 -117- 5CH lj 145 R 2OCH2CH3
CH3 ' H NVR (DVBO- dér 400M+) 1110?(%2%]-01 5&(@12@); 1§ﬁ)(m 22"3)3 T(ﬁlﬁ ng),

. 9 4,02
?mﬂswmﬁz% 2T 0 fii g P2 44 (Y A 278 3oy 488 (ngd) 1B
425.27 [MH + |- CH3 RN 4&9 325%1%337(@323 20GRGHAMH MR

R
d5, 400MHz) 67 1.07 24 2.321(s,
(DVBO- d5,  400M+z) o7 (m l_Dg@l(S(gﬁ-ﬂleﬁMg%%m‘u(Zéﬁ%m'ﬂ ( ﬂ(SZH)’

3H), 3.17 (m| 2H), 3.23 (m 2H
4.02 (m |1 H| 4.56 (m 3H), 7.64 (m 1H), 803 (m 1H), 816 (m 1H).

F %04 gg: Zﬁo%mzf %:47 Rosﬁwq N6H) @M?‘ﬁ“%& 45{0?{@%’2‘9%%%—? 3§“ Jiai(m
2H), 3.26 (m| 2H), 3. M@H). 3.7A(rh2HE.77 4m0BH)d2.82 (s, 3H), 3.57

128 |R'= (m, 4H), 4.18 (s, 3H), 7.64 (m, 1H), 7.98 (m,
1H), 8.13 (m, 1H), 8.44 (m, 1H). LRMS ES Py
m/z: 410 [MH]* '

'H NMR (CD30D, 400MHz) &: 0.97 (t, 3H),
129 | R = /Q 1.65 (m, 6H), 1.78 (m, 2H), 2.15 {(m, 2H), 2.81
(t, 2H), 2.90 (m, 4H), 3.75 (m, 4H), 4.09 (s,
3H), 4.49 (m, 1H). LRMS ES+ m/z 344 [MH]*
"H NMR (CD30D, 400MHz) &: 0.99

(t, 3H), 1.75 (m, 2H), 1.88 (m, 2H),
2.05 (m, 2H), 2.22 (t, 2H), 2.34 (s,

130
3H), 2.79 (t, 2H), 2.94 (s, 3H), 3.01 | ==
(m, 2H), 3.05 (s, 3H), 3.94 (s, 3H), ot
4.02 (m, 1H)

Notes for Examples 123-130
Example 123-129: tert-Butyl piperazine-1-carboxylate as HNR®R* amine.

5 Example 123: 2-Amino-5-ethylpyridine used as HNR'R? amine, see preparation
10.



1 H, 4.57 (m 3H), 8.03(d, 1 H, 861 (d, 1H, 882 (s, 1 H. HRVS
412.26 [MH+ N, 148 R _ : R5 = -CH2CH3; R6 = -(CH2)20CH2CH3 \( CH3

NVR ( DMSO- d6 1.03 6 1.20 3 1.26 9
( W(ﬂbﬁb%%éuﬁ (m 6H), (m 3H), (}f%ﬂég‘hg)é%eg (S

3H), 2.50 ( 74 (m 2H), 3.15 (m 2H), 3.27 (m 1

2H), 3.77 (m 2H), 4.02 (m 1 H, 457(m-3|4|)1- 6.90 (m 1 , 8.04 (m 1
, 8.18 (m 1 H, 9.58 (m 1 H). HRVS 439.29 [ M + V\02004/096810

PCT/ 1 B2004/ 001433 -118- N CH3 149 R RSEmmEk2s; - (CH2) 20CH2CH3 1H

NVR ( DVBO-d5, 400MHz) 6: 1. 07 (m 6H) ._17—(‘% ,

3H)
[ :J

8.03 (d 1
R1 W-0 ;
400MHz) 8: 1.09 (m 6H) ,
2H), 3.13 (m 2H), 3.23
4.57 (m 3H), 8.03 (s,
ﬂ_lExanpl es 151 and 152

oH). 3.77 (m 2H), 4.02 (m 1
H, 8.14 (s, 1 H, 9.54 (br s,
R5 = - CH2CH3: R6 = - ( CH2) 20CH2CH3 1H NMR ( DVEO-
1.21 (d, 3H), 1.27 (t, 3H), 8 rn 1 H, 2.87(
(m 1 H), 3.53 (m 2H), 76%*(

1H, 8.63 (d, 1 H), 882 (s, 1H) HRVS
H3Cp HBCGp 1 C HNVR 1. HN\RRZ N L

5 4-Methylpyridin-2-ylamine (112mg, 1.037mmol} was added to a solution of the
dichloride of preparation 65 (100mg, 0.346mmol) in dimethylsulfoxide (1mL} and
the reaction mixture stirred at 70°C for 18 hours. Piperazine-1-carboxylic acid
tert butyl ester (322mg, 1.73mmol) and N-ethyldiisopropylamine (1mL) were
added and the reaction mixture stirred at 120°C for 8 hours. The cooled reaction

10 mixture was diluted with ethanol and ethyl acetate, the organic phase washed
with water (2x15mL), dried over magnesium sulphate and concentrated in vacuo.
The residue was dissolved in dichloromethane (1mb) and added trifluoroacetic
acid (1ImL) under nitrogen at room temperature. The reaction mixture was stirred
for 2 hours at room temperature and concentrated in vacuo, The residue was

15  dissolved dichloromethane (15mL} and 2M sodium hydrogencarbonate added

‘_j until the agueous phase was basic. The organic phase was washed with water

(10mL), dried over magnesium sulphate and concentrated in vacuo. The crude
product was purified by column chromatography on silica gel using ethyi
acetate:methanol:diethylamine 98:1:1 to yield a gum which was dissolved in

20 dichloromethane (2mL). 2M Hydrogen chloride in ether (1ImL) was added and
the mixture blown dry and concentrated in vacuo to give a yellow solid, 50mg.
"H NMR (DMSQ-ds, 400MHz) &: 0.87 (1, 3H), 1.67 (m, 2H), 2.36 (s, 3H), 2.72 (t,
2H), 3.20 (m, 4H), 3.24 (s, 3H), 3.71 (m, 2H), 3.89 (m, 4H), 4.65 (m, 2H), 7.05
(m, 1H), 7.81 (s, 1H), 8.13 (m, 1H). LRMS:m/z ES+: 411, [MH]"
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NC 2. HNNBOC NN H3C ~J H3C ~NH 3. H+ The foll owi ng conpounds were
prepared by the nethod of exanple 131 using 5 the dichloride of preparation
56, Pert-but | perazi ne-1-carboxyl ate and the appr 2 am ne as
st ar t i'Hg 29840 é?“i‘g except, the products were isol a?’gghgg@#ﬁgﬁ%?ee base. WD
2004/ 096810 PCT/IBZOO4/ 001433 -119 BqR7TA N~ H3ICGCOHN\ RB NNN 1-13C
NH 151 RA = -CH3; R78 = H 1H NWR (CDCl 3, 400MHz) 8: 1.38 (t, 3H), 2.31 (s,
3H), 2.90 (q,2H), 3.04 (m 4H), &afh 433H), 3.86 (t, 2H), 3.92 (m 4H),
4.64 (m2H), 7.51 (d, 1 H, 814—@m—é§0—9 78 (s, 1 H. LRVME:mz ES+ :
397, [ MH|ngyq- ﬂnéﬁ&( ot I-B7|raQH31- VRO TDELByrad BRAE) dByENBAN(T,  3H) ,

2.36 (s, 3A, d, 4H) . 3.50 ,s, 3H), 3. 88 (t 2H), 3.92
(m 4H), 4.64 (m2H) dl-t5 ;w m— hamire dhyggochior i@e (d, 1 H), 9.80 (s,
1 H. LRMS:mz ES+ : 397, [WMH)+ Exarrple 153 3- Ephyl - |
- (2- et hoxvet hyf - N - (4-net hyl pyri di n- 2- vl j=RKS2-(8yrazol - 1-vl)ethyl)- 1
H pyrazol of 4, 3-dl pvrim di[—[}se:,-ﬁo?-di am ne a|N

\

5 Made by the method of example 131 using 2-amino-5-methylpyridine as a
starting material. e
'H NMR (DMSO-ds, 400MHz) 8: 0.87 (t, 3H), 1.66 (m, 2H), 2.25 (s, 3H), 2.73 (1,
2H), 3.16 (m, 4H), 3.26 (s, 3H), 3.71 (m, 2H), 3.84 (m, 4H), 4.63 (m, 2H), 7.78
(m, 1H), 7.91 (m, 1H), 8.12 (s, 1H). LRMS ES m/z 411 [MH]"
10

Examples 133-150

T

A solution of appropriate homochiral amine (0.5mmol) (tert-butyl (2R, 55)-2,5-
dimethylpiperazine-1-carboxylate (WO 02/42292 preparation 51) or the

15 protected piperazine from preparation 3) (for resolution see WO 02/42292) in
dimethylisuffoxide (0.75mL) was added to the appropriate monochloride
(Preparations 72, 74, 117-123) (0.2mmol). N-Ethyldiisopropylamine (1mmol)
was added, the reaction vessels sealed and heated at 130°C for 18 hours. The
reaction mixtures were concentrated in vacuo and the residues treated with a

20 solution of trifluoroacetic acid in dichloromethane (0.5mL/1.5mL), and the
solutions stirred at room temperature for 18 hours. The mixtures were

evapurated in vacuo. The residues were purified using a Phenomenex Luna C18



H3C-O 1l a HN CH3
(118ny, 1.09mvl) was added to a solution of the dichloride of preparation
56 (10ng, O. | ). .d,n di methyl sul foxide (1 m-) and the ure
stirred at fgggﬁgwﬁfgﬁhours. 2- (Pyrazol - 1-yl ) et hyl am ne (wkﬁ§@§‘ﬁ€g§§¥;

60, method 44) (202ng, 1.82nmol) and N-ethy{i.isopropylam ne 10 (632L,
3.64mmol ) were added and the reaction m xture stirred at 120C for 18 WO

e SRS A e A Y

washed with waggmpangdddri ne, dried over magnesi um sul phate and concentrat ed
in vacuo to yield the title product. '"H NVR (CD3CD , 400MHz) 8: 1.34 (t,

3H), 2.37 (s, 3

H.

INl N- NN5 \NS5 1-13C H 2- Am no- 4- et hyl pyri di ne

2.85 (g, 2H), 3.46 (s, 5 3H), 3.84 (m 4H), 4.40 (1, 2H),

e Ar. | 1 A7 [ o 11 7 E2 (o 1

4.63 (br s, 218 B

H, 8.12 (d, 1
(2S)-243-Et hvl +
pyrazol o[ 4, 3-d
H3C HOB CH3 M
a starting

133

134

Q
.LJ‘(:;, J.II}, 6-96 (\SE] .1_||}, 4+ NS T K51 990 (57 L

8.23 (s, 1 H. LRVMB:mz APCR 422, [ MH + Exanple 154
- met hoxvet hvl ) - 7- (4Rﬁet

pyridin-2-vliamno)-1 H 10
m di n-5-vl am nol propgn-1-6/ N H3C-O HN CH3 N N JNXNH
y the nethod of ex% hu5|nckg8) 2- am nopr opanol as$
N
R® kr
CH,
N/
R'= | | RS = -CHy; R® = -(CH2)20CHs

'H NMR (DMSO-ds, 400MHz) &: 1.09 (d, 3H), 1.19 (d, 3H), 2.29 (s, 3H),
2.32 (s, 3H), 3.1 (m, 2H), 3.22 (m, TH), 327-3.36 (m, 4H), 3.72 (m, 2H),
4.04 (m, 1H), 4.57 (m, 3H), 6.88 (d, 1H), 7.99 (m, 1H), 8.18 (d, 1H).
HRMS 411.26 [MH]*

CH,
1 N/ 5 <]
R'= | . R® = -CHg; R® = -(CH,),OCHj

“
'H NMR (DMSO-ds, 400MHz) &: 1.07 (d, 3H), 1.17 (d, 3H), 2.25 (s, 3H),
2.31 (s, 3H), 3.13 (m, 2H), 3.22 (m, 1H), 3.27-3.38 (m, 4H), 3.72 (m
2H), 4,02 (m, 1H), 4.58 (m, 3H), 7.63 (d, 1H), 7.98 (m, 1H), 8.16 (s, 1H),
9.63 (br s, 1H). HRMS 411.26 [MH]"




material. "H NVR (CD3OD , 400MHz) 8: 1.32 (m 6H), 2.49 (s, 3H), 2.82 (q,
2H), 3.39 (s, 15 3H), 3.65 (dd, 1 H) 3.73 (dd, 1 H, 3.87 (t, 2H), 4.16
(m 1 Hvo60806¢t0, 2H), 7.10 (d, 1 , 7.75 (br s, 1 MTIRNGAHB3 1 H).
LRVS: m z APClI + 386, [IMH + Exanpl es 155 ag 162 The fol I owi ng conpounds of
general fornmula shown bel ow were preparj by the 20 nmethod of exanples 1-28
using the appropriate rmnochl oride starting materials (Preparation 72 74,
117, 120, |122 and 123 NR3R4 am nes (preparatlons 114 and 115), but

were purifti 1t|aII g a. Rhen ney _C um, and

acetonitri Ingg ter: %U%ancet ﬁc agrIIF % 15(%5?232‘?@61 %95: 5: 0. 05) as el uant,
fol |l owed by a {Phenontne 18 5m colum and an el ution gradi ent of 25
acetonitrile: 53QrM amoni um acetate (5:95 to 95;5 ) toﬁgive t he titIe

conpounds] WO [2GbNMI3 6@ MBS Pl 480H012) 6011403 (d. 3H), =47 k8, 3tk 3R (HH) N N N

(D0 31 45‘8@%4 B 280 Festp. ) 3308y g L AT @ 1k 5
3.0-3.5 (I 4H)(m33H 8(@1 (EHH), QGEG(dSH)SBDBS(taH(mRMm/ngQMm 2H),
5,40 (m 1 H) ( H) , 8 (m 2H). LRVMS ES+ niz + 156 !a,

R : R5 =|-CH3; 39%24 Wﬁz)zomchs CH3

N o’
« | . 5 = -CHg; R® = ~(CHz)20CH,CHs -
CH, B

136 {R'=

'H NMR (DMSO-ds, 400MHz) 5: 1.08 (m, 6H), 1.19 (d, 3H), 2.28 (m,
6H), 3.16 (m, 2H), 3.22 (m, 2H), 3.50 (m, 2H), 3.76 (m, 2H), 4.02 (d,
1H), 4. 62 (m, 3H), 6.88 (d, 1H), 8.03 (br s, 1H), 8.17 (d, 1H), 9.58 (br s,
1H). HRMS 425.27 [MH]*

CH
N=" 3
137 |R' = | ; R® = -CHjg; R® = <(CH,),OCH,CH;

N
"H NMR (DMSO-ds, 400MHz) 8: 1.08 (m, 6H), 1.17 (d, 3H), 2.24 (s,
3H), 2.29 (s, 3H), 3.12 (m, 2H), 3.15 (m, 2H), 3.51 (m, 2H), 3.76 (m,
2H), 4.00 (d, 1H), 4.54 (m, 3H), 7.63 (d, 1H), 8.03 (d, 1H), 8.14 (s,
1H).9.53 (br s, 1H). HRMS 425.27 [MH]"

0

138 |R' = /]\) ; R® = -CHg; R® = -(CH,)20CH,CHs

'H NMR (DMSO-ds, 400MHz) 8: 1.08 (m, 8H), 1.17 (d, 3H), 2.31 (s,
3H), 3.14 (m, 2H), 3.25 (m, 2H), 3.53 (m, 2H), 3.74 (m, 2H), 4.02 (d
1H), 4.57 (m, 3H), 8.03 (d, 1H), 8.61 (d, 1H), 8.82 (s, 1H). HRMS
412,25 [MH]*




'H NMVR (CDCI 3, 400|sz) 8: 1.16 (t, 3H), 2.02 (s, 3H), 2.1-2.4 (m 2H), 2.36
m 3 2.43 (s, 3H), 2.59 (s, 3 2.68-3.14 (m 4 3.
Em 2t|)|) 4. 60W r%PO%W"Os 53 Em 1H)H) 6.77 (d, (1 H) , st 15 (d’C(fnkFﬁ““HQ*é# (br
s, 1 H, 9.64 (brs, 1H. LRNSES+M2425%W_E 157 N "NR = |

) 6: 1.23 (t, 3H),

-CH3; R6 = - (CHZ)20CI-|2C:HS H NMR (CDC13, 4
2.10-2 40 (m 2| :

4H), 3.64 (m 2
H, 8.60 (m 1
PCT/ 1B2004/ 00148

4.62 (m 2H), 5.43 (m 1 H),

'8.24 (m 1
(e i il ogasil

LRVS ES+ mz 439 [ RS = CH2CH3; R6 = (CH2) 200H2CH3 1H NI\/F
(CDCl 3, 400MHz) |8: - ,_1.39 (t, 2.30-2.40 , 2.37

3H), 2.74 (s, 3H), % :;23031614’0@@,"23@) 1@91m 6hY), 1%91);1 3B1),3429 dt,
515 (5, 11, b 28 %S@%Hf@%?fs@%ﬁ}aq 2hiia28my e JzH%-f@s
-CH2CH3; R6 = -(CFZ(Z A2 G WWS% BH) 4@@@@018{% éo%‘l(s(ﬁHz?é% (d 39

va‘

(t, 3H), 2.1-2.2 (m 2. 64 2.90
3.19 (s, 3H), 3/67 (niH)ZIQ)GO(S?, (HBN@-BISQQSGMPﬂm 2H), 5.44 (m 1 H), 8.24

(d, 1 H), 8.60 (d, 1 H, 8.86 (s, 1 H. LRVS ES+ mz 426 [MH + WO
2004/ 096810 PCT/1B2004/ 001433 -123

NP CH,

140 |R'= “ | : R® = -CH.CHa; R® = -(CH5),OCH.CH3
"H NMR (CDCls, 400MHz) §:1.10 (m, 6H), 1.18 (m, 3H), 1.31 (¢, 3H),
2.24 (s, 3H), 2.50 (m, 1H), 2.74 (m, 2H), 3.12 (m, 2H), 3.23 (m, 1H),
3.54 (m, 2H), 3.77 (m, 2H), 4.01 (m, 1H), 4.55 (m, 3H), 7.63 (d, 1H),

8.04 (d, 1H), 8.12 (s, 1H), 9.52 (br s, 1H). HRMS 439.29 [MH]"

N
141 [R'= )\) ' R® = -CHCHa; R® = -(CHz)20CH,CHs

"H NMR (CDCls, 400MHz) 8: 1.09 (m, 6H), 1.21 (d, 3H), 1.29 (t, 3H),
2.77 (g, 2H), 3.13 (m, 2H), 3.23 (m, 2H), 3.53 (m, 2H), 3.76 (m, 2H),
4.02 (d, 1H) 4.55 (m, 1H), 4.58 (m, 2H), 8.03 (s, 1H), 8.63 (d, 1H), 8.82
(s, 1H). HRMS 426.27 [MH]"

'
H
R




R R HNC CH3

NN---NN NNRB 1 CH3 161 Rl RS = -CH3; R6 =

- (CH2) 20CH2CH3 CH3 1H NMR (CDCI 3, 400MHz) 8: 1.18 (t, 3H), 2.25 (m 2H),

2.37 (w0 36dui09
3.60 (m 2H),
8.18 (d, 1 H),

68043 (s, 3H), 2.57 (s, 3H), 2.80-3.10 (POT/HEp0+0B1B0 (s, 3H),
3.86 (m 2H), 4.62 (m %Hé, 555 (m 1 H), 6.79 (d, 1 H),
8.30 (s, 1 H), 9.63 (b1 1 H). LRVS ES+ mz 425 [MH + 162 N

R 11 ; RS = -CH2CH3: R6 = -(CH2)20CH2CH3 CH3 1H NVR (CDCl 3, 400MHz) 6:

1.19 (t, EH),
2.80-3.10

4.63 (m 2H),
9.68 (br 5 1 H
the pyrrolidin
162 were prepa
am ne WO 2004/
N-[ 3- Met hyl - 5-
3- dlpyrimdin

142

143

144

1.39 (t, 3H), 2.1-2.3 (m 2/I1)g‘, 2.37 (s, 3H, 2.55 (s, 3H),
4H), 2.89 (q, 2H), %621 M 3H), 3.62 (g, 2H), 3.89 (m| 2H),
5.50 (m 1 H), 6.80(d, 1{H, 8.19 (d, 1 H, 8.30 (s, 1 H,
). LRMS ES+ nfz 439 npl 155 to 160 prepared upging
e of preparation 1 HN 3am ne. Exanples 161 pand
red using the pyrrolRdi I ration 115 as the HNR3R4
096810 PCT/ |1 B2004/ 004433 N124R1Exa le 163

(pi perazi n-l-yl)-l-ﬁetrahydroﬂ{gp grvimethyl)-1 H pvragol o[ 4
-7-vl1-5-nethvl pvridi n-2-vl am ne~ wvdrochl oride NCH3 L 0 ~I

CH

3

R' = | . R® = -CHa; R® = -(CH)2OCHs
“CH,

"H NMR (DMSO-ds, 400MHz) 5: 1.08 (d, 3H), 1.19 (d, 3H), 2.29 (s, 3H), |

2.32 (s, 3H), 3.16 (m, 2H), 3.23 (m, 2H), 3.31 (s, 3H), 3.68 (m, 2H), 4.03

(m, 1H), 4.58 (m, 3H), 6.92 (m, 1H), 8.00 (m, 1H), 8.17 (m, 1H). HRMS

411.26 [MH]'

W CH,
AN

R'= : R® = -CHg; R® = -(CH,),OCHa

'H NMR (CDCls, 400MHz) &; 1.06 (d, 3H), 1.13 (d, 3H), 2.24 (s, 3H),
2.27 (s, 3H), 3.14 (m, 2H), 3.20 (m, 2H), 3.30 (s, 3H), 3.75 (m, 2H), 4.03
(m, 1H), 4.56 (m, 3H), 7.62 (m, 1H), 8.00 (m, 1H), 8.16 (m, 1H), 9.62 (s, | -~
1H). HRMS 411.26 [MH]"

R = M : R® = -CHs; R® = -(CH,),OCHj5

"H NMR (DMSO-ds, 400MHz) &: 1.05 (d, 3H), 1.18 (d, 3H), 2.27 (s, 3H),
2.48 (m, 1H), 3.16 (m, 2H), 3.23 (m, 1H), 3.35 (s, 3H), 3.72 (m, 2H),
4.00 (d, 1H), 4.60 (m, 3H), 8.01 (d, 1H), 8.62 (d, 1H), 8.84 (s, 1H).
HRMS 398.24 [MH['




HN NN NNNHC ~. NH 2HCI 5 Potassium carbonate (57ng, 0.33mmol) and
2- (bronmonet hyl )tetrahydro-2H pyran (50L, 0.39nmmol) were added to a sol ution
of the protecMY2W¥pW8HYi ne of preparation 94 (150ng, 0. 35nPET/JBZOGH/001433

N, N- di met hyl f or mam de (10nmi) and the reactig£¥n1xture stirred at 90C for 18
hours. The reaction m xture was partitioned between ethyl acetate (50nL) and
water (50nmL), the organics were 10 separated _dried over magnesium sul phate
and concentrated in jvacuo. crude product was purified by colum
chr omat ogr aphy 0 ilica gel ing pent hy ga te o 40: 60.
The product was 34§sd?v§d i | or omet ane )ﬁEgﬁhcﬁﬁgﬂga@n chl ori de
bubbl ed through|untill satUrat¥d, &id,the reactlon stirred at room
tenperature for |3 hgqurs. The solution 15 was concentrated in vacuo, the

product triturafed 1ll-hN&/thfé!Dl\/ISCtMi'iB,eslt(fjlﬁ\?lH@!)ESﬁﬂ'OBC{m Q'J‘Fﬂ),, 1621ld(§ r:Brl‘i pe ogu
dried in vacuo. |['H NMR (D20, 400VHz) 8:1.20-1. Zg ._é 3)—§wj 2.38
(s, 3H), 3.49 (m 4HH), 8. 50(mneHY 3£3 (3, 26')(%30](3I-@H 59 ((m2H)Hp,774(mL8 (m

}APE? b jégo fm :iH)z’o \/%'3%0@886%% %%?’l“lgg%u%g)lﬁ% '473%33 Ebaﬂd? e%%ﬁ' 177

H HN-R N N N N[N H3C ). HEINES 4b5R7 [MBH*

N - l CHS
NN

146 |R'= : R® = -CH3; R® = -(CH2),OCH,CH3

"H NMR (DMSO-ds, 400MHz) 8: 1.07 (m, 6H), 1.18 (d, 3H), 2.24 (s, 3H),
2.32 (s, 3H), 3.17 (m, 2H), 3.23 (m, 2H), 3.31 (s, 3H), 3.57 (m, 2H), 3.77
(m, 2H), 4.02 (m, 1H), 4.56 (m, 3H), 7.64 (m, 1H), 8.03 (m, 1H), 8.16 (m
1H). HRMS 425.27 [MH]"

2N
1 N N 5 53
147 |R' = /U ' R® = -CH3; R® = -(CH3)2OCH,CHs
'H NMR (DMSO-ds, 400MHz) 8: 1.08 (m, 6H), 1.17 (d, 3H), 2.31 (s,

3H), 3.14 (m, 2H), 3.26 (m, 2H), 3.53 (m, 2H), 3.74 (m, 2H), 4.02 (d,
1H), 4.57 (m, 3H), 8.03 (d, 1H), 8.61 (d, 1H), 8.82 (s, 1H). HRMS

412.26 [MH]"
N/
48 |R'= | | . B5 = -CHyCHg; R® = -(CHp)oOCH,CHs

CH,

'H NMR (DMSO-ds, 400MHz) 8: 1.03 (m, 6H), 1.20 (m, 3H), 1.26 (m,
3H), 2.29 (s, 3H), 2.50 (m, 1H), 2.74 (m, 2H), 3.15 (m, 2H), 3.27 (m,
1H), 3.52 (m, 2H), 3.77 (m, 2H), 4.02 (m, 1H), 4.57 (m, 3H), 6.90 (m,
1H), 8.04 (m, 1H), 8.18 (m, 1H), 9.58 (m, 1H). HRMS 439.29 [MHI"




3 3 0CH3 1. Re-XR6 HN 2. CFBCO2HHN ,R~R N NN+ R6 -NN N ~I N
1-13C INH 1- 13C NH Pot assi um carbonate (59ng, 0.42mvl) and the appropriate
R6 br Qi I 0bd12mmol ) were added to a solution of theragSgesAss PI perazi ne
of preparation 5 97 (150ng, 0.35mmol) in N, N-di net hyl for mam de (3nL) and
the reaction mxture shaken at 550r pmi - 100C for 36 hours. The reaction

m xture was concentrated in vacuo. The product was taken up in

di chi or dnet hpne (Zm_%ir/ d 01—'|st uoroacetic acid (2nlL) added. The reagtion

m xt ure |was shaken f 2 ours and concentrated in vacug. The residyes were
purified 48 ﬁaa‘r Phedoneréx 10 Lu‘urPélg €1 Hz&&'g; m(@ﬁe)a Giluti ng wilt h
acet oni t|ri| el di et hyank to afford the title conpounds. WO 2004/096810
PCT/ 1 B2J04/0Pp1433 -126 EX N R6 HNCH3 N NNNN H3CH 164 R6 =

- ( CH2) 2QCH2 CHEH NMRVRINSITB: HRI0MIARNG1Z).0%:(mi, 6H), 1117 @h) 3HR. 1829 (m, 3H)|, 2.41
S Sl 2 TPab2 2 s, 80 2 88 (o Ty, 277 (b k), 45 (i 2y 8.2 tm, 0 (0

1H), 8.52 (m, 2H), 3.77 (M, 2H), 4.02 (m, 1H), 4.55 (m, 3H), 7.81 (m,
1H), 8.03 (d, 1H), 8.14 (s, 1H), 9.54 (br s, TH). HRMS 439.29 [MH]*

1 N N 5 3]
150 (R’ = M ; BR” = -CHoCHj3; R = -(CH2).OCH.CH3
NS -~
"H NMR (DMSO-ds, 400MHz) 5: 1.09 (m, 8H), 1.21 (d, 3H), 1.27 (t, 3H),
2.48 (m, 1H), 2.77 (g, 2H), 3.13 (m, 2H), 3.23 (m, 1H), 3.53 (m, 2H),
3.76 (m, 2H), 4.02 (d, 1H) 4.57 (m, 3H), 8.03 (s, 1H), 8.63 (d, 1H), 8.82
(s, 1H). HRMS 426.27 [MH]*
Exampfes 151 and 152
H,C~0 H,C~Q o
HN"
1. HNR'R? k\
N N
A
Cl 2.HN  N—BOC
H,C ~—/ H.C
3. H+

The following compounds were prepared by the method of exampie 131 using
5 the dichloride of preparation 586, tert-butyl piperazine-1-carboxylate

and the appropriate HNR'R? amine as starting materials, except, the products

were isolated as the free base.



6.89 (d, 1 H), 8.02(s, 1 H, 816 (d 1 H. LRVS:nfz ES+ 397, [M{+ 165 R6
= - (CH2) 20CH3 ' H NVR (DVBO-d6, 400MHz) 6: 2.30 (s, 3H), 2.31 (s, 3H), 2.75
(t, 4H), 3.33VQ3004apes103 60 (t, 4H), 3.74 (t, 2H), 4.58 (t,PCHB06®O36d, 1
H, 7.96 (s, 1 H, 817 (d, 1 H. LRVE:mz Eg 383, [M{+ 166 R6 = O-1) 'H
NVR (DMVBO-d6, 400Miz) 6:1.68 (m 2H), 1.79 (m~1 M), 2.02 (m 1 H), 2 31 (s,
6H), 2.75 (t, AH-—36+(t—4H—3-69(m—+H— 390 {m—tH— 424 (M1
H, 4.44 (m 1 H.E%l61 (m 1 H), 6.89 (d 1H, 8. R, 8.17 (d, JLG
H. LRVE: m z ES+ 409,| [ MVH + WO 20044Q96810 PCT/ | B20 433 -127- | 167 F
= N 1H NMR (DMVBD- d6,| 400MHz) 6: 2.28 H, . 2.76 (m 4H),
3.26 (s, 2H), 3.B1 (t|, 4H), 6.90 (d, 1 H~—7. ,RB3 (d, 1 H),
7.88 (t, 1 H, 7098 (|s, 1 H, 8.18 (d, 1 . . LRVB: iz ES+
416, [MH + 168 Re= O| LRVS: m z ES+ 423, 1H NMR ( DVSO- d6,
400MHz) 6: 1.64 {m 2H), 1.93 (m 2H), 5 (s, 3H),

2.80-2.90 (m 4H), 3.148 (m 2H), 3.65 N H, 4.20 (m1 H),
4.35 (m 2H), 7.9 (my 1 H, 7.96 (m ) m 8.80 (br, 1 H).
LRV ES+ i z 409] [MH][+ 170 R6 = - CH2CF od5\,/ ) 6: 2.38 (9,
3H), 2.45 (s, 3H), 3.24 (m

151 |R™® =-CHs; R® =H

'H NMR (CDCls, 400MHz) §: 1.38 (1, 3H), 2.31 (s, 3H), 2.90 (q,2H),
3.04 (m, 4H), 3.50 (s, 3H), 3.86 (t, 2H), 3.92 (m, 4H), 4.64 (m,2H),
7.51 (d, 1H), 8.14 (m, 2H), 9.78 (s, 1H). LRMS:m/z ES+ : 397, [MH]"

152 { R = H; R™® = -CHjs

"H NMR (CDCls, 400MHz) &: 1.39 (t, 3H), 2.36 (s, 3H), 2.90 (q,2H),
3.08 (m, 4H), 3.50 (s, 3H), 3.88 (t, 2H), 3.92 (m, 4H), 4.64 (m,2H),
6.79 (d, 1H), 8.13 (s, 1H), 8.19 (d, 1H), 9.80 (s, TH). LRMS:m/z ES+ :
397, [MH]'

Example 153
3-Ethyi-1-(2-methoxyvethy)-A-( 4—methv!gyridin~2~vl)-l\/5-( 2-(pyrazol-1-yhethyi)-
1 H-pyrazolof4 3-d]pyrimidine-5,7-diamine

‘
p—

H.C~q |

2-Amino-4-methylpyridine (118mg, 1.09mmol) was added to a soiution of the
dichloride of preparation 56 {10mg, 0.36mmol) in dimethylsulfoxide (1mL) and
the reaction mixture stirred at 70°C for 18 hours. 2-(Pyrazol-1-yl)ethylamine (WO
02/066481, pg. 60, method 44) (202mg, 1.82mmoal) and N-ethyldiisopropylamine
10 (632ul., 3.64mmol) were added and the reaction mixture stirred at 120°C for 18



4H, 3.90 (m 4H), 5.41 (m 2H), 7.04 (m 1 H, 808 (m 1 H, 823 (m 1
H). LRVB ES+ miz 407 [VH + WO 2004/ 096810 PCT/ 1B2004/ 001433 -128 N~ HN \
4?9 by N Fi3C NH 171 R6 = ' H NMVR (DVBO- d6ipc4A8Muahodss 1. 28 (m 1
, 1“’ ‘t"%%‘u} 1.59 (m 1 H), 1.76 (m 1 H, 2.34 (s, 3H), 2.41 (s, 3H),
53 (m 1 H, 2.77 (t, 4H), 3.64 (t124H), 3.80 (m 2H), 4.29 (m 2H), 6.94
(dl ,819d1|—|),825(s,1H) LRVE: m z ES+ 423, [MH{+ 172 R6 =
-(CH2) 2 %@Méﬁed&eﬂve@:& dthyl fdtwaser, 3H) ., 2. 42
(5. Pl OgST e A IRGLS fas HEIMEne detheer il Aidtate e eser s (i
2H) , 6 ifd c(rdami:sWere&eIﬁrﬂ’@d was)wadawtiswgmr andhring, RMBIchPverES+ 397, [ MH +

2/ 41 (s mappesntsupEato;and contayate fyauodeyd vigihdpradlay, - 5y 1 o7
Sobal 00631 EMECHPROR OO & 3136040 VP E G BRg G ah M (i

DVEG: d 8,H049L'0 s2HRH).63 6 1H)96(90 (dl 1H), 7477
(2H) %%H)?Wm ts2HBH). maﬁm) Cﬂﬂs H$9( (dl 1H), b (?t(qu),

o i (a1 550 e & 14(%1%82%3 S 1y %FER@RN@%#&@E%M#M "

Example 154
(2 8)-2-[3-Ethyl-1-{2-methoxyethyl)-7-(4-methylpyridin-2-ylamino)-1H-
10 pyrazolof4,3-dlpyrimidin-5-ylaminolpropan-1-ol oy

4
H:&:o N

H,C Ho\“‘,..‘\

Made by the method of example 153 using {S)-2-aminopropanol as a starting

material.

'H NMR (CDs0OD , 400MHz) &: 1.32 (m, 8H), 2.49 (s, 3H), 2.82 (q, 2H), 3.39 (s,
15  3H), 3.65 (dd, 1H), 3.73 (dd, 1H), 3.87 {1, 2H), 4.16 (m, 1H), 4.86 (t, 2H), 7.10 (d,

1H), 7.75 (br s, 1H), 8.12 ( d, 1H). LRMS:m/z APCI+ 388, [MH]"

st

Examples 155 to 162
The following compounds of general formula shown below were prepared by the

20 method of examples 1-28 using the appropriate monochloride starting materials
(Preparation 72, 74, 117,120, 122 and 123) and HNR®R* amines (preparations
114 and 115), but were purified initially using a Phenomenex Cg 5um column,
and acetonitrile:water:trifluoroacetic acid (5:95:0.95 to 95:5:0.05) as eluant,
followed by a Phenomenex C+g Spum column and an elution gradient of

25  acetonitrite:50mM ammonium acetate (5:95 to 95:5 ) to give the title compounds.



175 R6 = 0 'H NVR (CD3OD, 400MHz) 6: 1.99 (m 2H), 2.31 (m 2H), 2.43 (s,
3H), 2.56 (s, 3H), 3.27 (t, 4H), 3.66 (t, 2H), 4.06 (t, 4H), 4.14 (m 2H),
4.74 (m 1 HWORWOBs 1 H, 8.19 (d, 1 H), 8.25 (s, 1 H). RANMBMN@0ESH

409, [MH + 176 R6 = N ' H NVR ( CD3OD, 400M—Iz)1gg 2.43 (s, 3H), 2.50 (s, 3H)),
(d

3.33 (t, 4H), 4.08 (t, 4H), 4.87 (s, 2H), 6 1 H, 7.16 (d, 1 H),
7.36 (t, 1 H, 7814t 1 H, 818 (d 1H 23" (s 1 H) 854 (d 1 H

LRVE: f z ES+ 416,EX[NH + 177 R6 = ' H NVR (Dlvsoml‘s 400MHz) 6: 1.82 (q, 4H),

1.98 (m 2H), 2.34 (3, 3H), 2.41 (s, 3, BN77 (t, 4H),~2.87 (m 1 H), 3.6

(t, 4H, 4.30 (q, 2Hy, 7.94 (d, 1 H),
LRVS: m z ES+ 393, [ M + WO 2004/ 096810
Exanpl es 164 to {177 Exanple 167 and 17§: 2|(Bro
6465486, pg. 12, ex. |5) used as the RO\ le 169:

3- (Bronmonet hyl ) tlet rahhydr of uran (WO 99/ 45006, "pg. 17, preparation 9) used
as the R6 brom de. BExanple 175: 3- Broﬁbtetrahydroey[an (Preparation 125)
used as the R6 |brom|de. 10 Exanple 178

N-(3-1sopropyl -1}- (2- ret hoxyet hyl ) - 5 (plpera2|n | -vl)-1 H pvrazol o(4

3-dl pyrimdin- 7-yil - ' ylanlne bls(trlfluoroacetate) H3C-O N
, 155 ®=-CHgz R = ~(CH2),OCHjs

1H, 8/2%(s, 1H.
4/ 001438 -130- Notes for
met hyl )ypyri di ne (US

"H NMR (CDCls, 400MHz) §; 2.30 (m, 2H), 2.36 (s, 3H), 2.43 (s, 3H),
2.71 (s, 3H), 3.0-3.5 (m, 4H), 3.17 (s, 3H), 3.46 (s, 3H), 3.82 (m, 2H),
4.60 (m, 2H), 5.40 (m, 1H), 8.77 (m, 1H), 8.17 (m, 2H). LRMS ES+ m/z
411 [MHJ'

156
: R®° = -CHg; R® = -(CH3),OCH-CHs

3

'H NMR (CDCls, 400MHz) &: 1.16 (t, 3H), 2.02 (s, 3H), 2.1-2.4 {m, 2H),

2.36 (m, 3H), 2.43 (s, 3H), 2.59 (s, 3H), 2.68-3.14 (m, 4H), 3.58 (m,

2H), 3.87 (m, 2H), 4.60 (m, 2H), 5.53 (m, 1H), 6.77 (d, 1H), 8.15 (d,

1H), 8.27 (br s, 1H), 9.64 (br s, 1H). LRMS ES+ m/z 425 [MH]"

157 PN

R'= /J\) : R® = -CHa; R® = -(CH).OCH,CH3

'H NMR (CDCls, 400MHz) 8: 1.23 (t, 3H), 2.10-2.40 (m, 2H), 2.4 (s,

3H), 2.58 (s, 3H), 2.67 (s, 3H), 2.80-3.60 (m, 4H), 3.64 (m, 2H), 3.94
(m, 2H), 4.62 (m, 2H), 5.43 (m, 1H), 8.24 (m, tH), 8.60 (m, 1H), 8.85
(m, 1H). LRMS ES+ m/z 412 [MH]"

==




HN CH3 jN N N H3C CH NH 2TFA 3 15 A solution of the BOC protected conpound
frompreparation 92 (150ng, 0.3mmol) in dichloronethane (5nL) and
trifluonweametdwsaci d (5n) was stirred at room t enper BETIR200H001233hour s. The
reaction m xture was concetrated in vacuo and the residue azeotroped with

t ol uene. The product was purified by ca2agm chronatography on silica gel

usi ng di chl or onet hane: net hanol (100:0 to 95:5) to 20 afford the title

H NIVI-( (DVBO- 06, 4UUIVHZ) 8 1. 34 (d,” 6H); 2. (s

conmpound &S umy 3010 ,
3H), 2.86 (1r§84l—l), 3. lfilf('m’]| 3.35 (s, 3H), 3.62 (m 4H), 3.74 (m|2H),

m

4.58 (m 2H), 6.80=(s 7.99 (= ICHCHS, sti =(-(CHL)L,BCHIEWE: M z APCI +
411, [WMH 4 WO 2004/0 2004/ 001433 -131 Exarrpl e 179 N-[3-1soprop
|1 -1-(2- et hoxyet hyl )-5-(pi pera&d n-1.yf-1 H pyrazol o[4 3-dl pyri m din-

7-vl | -5- et hyl gvri di. Dz2- vl ap LH3 H3CGOHN jNN : I - NN HCCH
~NH 3 5 A sol szr'%ﬂlso SFHB}ZB{%F@VQII ected conpound from preparation 93
(150ny, d.3nm:|) i n dichloronethane (5nL) and trifluoroacetic acid (5[71_)

was stirrgd at | roomtenperature for 2 hours. The reaction m xture was
concentrat|eth9 rj vacuo t pEH.esi due azeotroped with toluene. The prpduct

was purifijed by lquzurm l - R = -CH,CHs; R® = {CHa2),0CH;CHs

N
'"H NMR (CDCls, 400MHz) & 1.23 (t, 3H), 1.39 (4, 3H), 2.30-2.40 (m
2H), 2.37 (s, 3H), 2.74 (s, 3H), 2.86 (q, 2H), 3.17 (s, 3H), 3.17 (m, 1H), | ~
3.34 (d, 2H), 3.49 {m, 1H), 3.61 (g, 2H), 3.88 (m, 2H), 4.63 (m, 2H), '
5.38 (m, 1H), 8.15 (s, 1H), 8.28 (d, 1H). LRMS ES+ m/z 439 [MH]"

1
60 NEN

e I R HOH R = (oHa00HCh

'H NMR (CDCls, 400MHz) &: 1.24 (t, 3H), 1.39 (t, 3H), 2.1-2.2 (m, 2H),
2.64 (s, 3H), 2.90 (q, 2H), 3.07-3.42 (m, 4H), 3.19 (s, 3H), 3.67 (m, 2H),
3.88 (m, 2H), 4.61 (m, 2H), 5.44 (m, 1H), 8.24 (d, 1H), 8.60 (d, 1H),
8.86 (s, 1H). LRMS ES+ m/z 426 [MH]*




chr omat ography on silica gel

usi ng ethyl acetate: nethanol:diethylam ne

(100:0:0 10 to 96:2:2) to afford the title conmpound, 14.5ng. 1H NMWR

(DVBO-d6, 4Q8Mikhestsde 34 (d, 6H), 2.26 (s, 3H), 2.95 (s, 4misoedéoiss 1
H, 3.35 (s, 3H), 3.71 (m 4H), 3.76 (t, 2H), 4.60 (t, 2H), 7.63 (d, 1 H),
7.97 (d, 1 H, 8.16 (s, 1 H. LRVs:nmz APCH3411, [MH' 15 Exanple 180
N-[ 3- Et hyl - 1- ( 2- met hoxyet hyl ) - 5- (pi perazin-1-vl)-1

H pvrazol o[ 4, 3fdlipyiri m di n-7 yl'T-5-net hyl-2ZH Qvr azol - 3-vl am ne  HN-N CH3
H3C HN NN N N | H3C{NH The BOC protected mpound of preparation 95 was
triturated with hydrogen 20 chl oride Rn ef or 30 mnutes. Th

resulting gum
and extracted

(2x1 OmL). The

concentrated i
(t, 3H, 2.20

2H), 4.56 (m

[ MH +, Exanpl e
[ 1- ( 2- Et hoxvet
H pyrazol of 4,
_NCH3

has
i th
Dr gan
n vac
, 3
PH) ,
181

hy67 -
B-dl p

162

shed with ether, pgliss
ethyl acetate WO 004
i cs were conbined, i
uo to give the pro
H, 2.72 (m 6H)
6.36 (s, 1 ,

O d6, 400MHz) S: 1.2
3.60 (m 4H), 3.72 (t,
RVS: Mz ES+ : 386,

330(5
2 (s, 1H)

S- (N-et byE>N- et hyl ami no) - 7- (4- et hyl pyri di n- 2- vl am no)
WR" =md/r@l | net hasnolc(_‘&%g\l %@‘%)I—glc\_' 815"; N NN N
CH

3

*H NMR (CDCls, 400MHz) §: 1.18 (1, 3H), 2.25 (m, 2H), 2.37 (s, 3H),
2.43 (s, 3H), 2.57 (s, 3H), 2.80-3.10 (m, 4H), 3.20 (s, 3H), 3.60 (m, 2H),
3.86 (m, 2H), 4.62 (m, 2H), 5.55 {m, 1H), 6.79 (d, 1H), 8.18 (d, 1H),
8.30 (s, 1H), 9.63 (br s 1H). LRMS ES+ m/z 425 [MH]"

N./

R'= |

é -_—-
“ R® = -(CH2),OCH,CHa

RS = -CHQCHQ,;
CH,
"H NMR (CDCls, 400MHz) &: 1.19 (t, 3H), 1.39 t, 3H), 2.1-2.3 (m, 2H),
2,37 (s, 3H), 2.55 (s, 3H), 2.80-3.10 (m, 4H), 2.89 (q, 2H), 3.21 (s, 3H),
3.62 (g, 2H), 3.89 (m, 2H), 4.63 (m, 2H), 5.50 (m, 1H), 6.80 (d, 1H),

8.19 (d, 1H), 8.30 (s, 1H), 9.68 (br s 1H). LRMS ES+ m/z 439 [MH]*

Examples 155 to 160 prepared using the pyrrolidine of preparation 114 as the

HNR®R* amine. Examples 161 and 162 were prepared using the pyrrolidine of

preparation 115 as the HNR®R* amine



HO CH3 10 N-Ethyldiisopropylamne (1.3n, 7.5mmopl) and N-ethyl nmet hyl am ne
(642L, 7.5mmol) were added to a solution of the nonochioride of preparation
106 (‘géﬂﬂmm %fﬂ mrol ) in dimethylsul foxide (4nL) and gheEe@Gdois m xture
stirred at it for 18 hours. The reaction m xture was cool ed and
partitioned between 15 di chl oronet hangp4200nL) and water (50nL). The organic
| ayer was washed wth water (2x50m.), dried over magnesi um sul phate and
concentrated in vacuo. The crude t s purified by col um

chr omat ogr aphy on silica gel elut %Ml chl or onet hane: met hanol 100:0 to
94:6 to yhﬁﬂBdVlbﬂWlIs-tdu@er@IztrduM) 1-&éﬁagvdﬁdﬂ\ﬂm2éﬂmn4@ﬂwmmm4 8-10 (t,
3H), 1.22 (1, 3H)239(_, , 3. 2H), 3.78 (q,
2H), 3.89 (m 2H), - e s WAL 8.15 (d, 1
H, 819 (s, 1 H. LRVS APCl+ niz 386 [ MH + V\D@QOM 096810 PCT/ | B2004/ 001433

-133 Exanpl e 182 N~

f 5- Di net hyl am no- 1- (2- et yet hyl ) - 7- (4-jmet hyl pvridin-2-ylamno)-1 H -
pyrazol o[ 4. 3-dl pyri midi n- -yIIrret Ry 2N 1-13C\ ~ HN CH3 N N N~
NLNCH3 | HO CH3 5 Th itfe 3'1 d was prepared by the nmet hod of

exanpl e 181 using dinethylam neNas starting material. 'H NVR (CD3OD,
400MHz) 5: 1.10 (t, 3H), 2.38 Bl 23 (s, 6H), 3.58 (g, 2H), 3.87 (t,
2H), 4.66 (m 2H), 4.81 (m 2 \6 39\1H) 8.15 (d, 1 H), 8.41 (s, 1
H N

H,C K/NH 2HCI —

5 Potassium carbonate (57mg, 0.33mmol) and 2-(bromomethyl)tetrahydro-2H-

pyran (50pL, 0.33mmol) were added to a solution of the protected piperazine of
preparation 94 (150mg, 0.35mmol) in N,N-dimethylformamide (10mL) and the
reaction mixture stirred at 90°C for 18 hours. The reaction mixture was
partitioned between ethyl acetate (50mL) and water (50mL), the organics were

10  separated, dried over magnesium sulphate and concentrated in vacuo. The
crude product was purified by column chromatography on silica gel using
pentane:ethyl acetate 100:0 to 40:60. The product was dissolved in
dichloromethane (10mL), and hydrogen chloride bubbled through until
saturated, and the reaction stirred at room temperature for 3 hours. The solution

15 was concentrated in vacuo, the product triturated with ether, the ether decanted
off, and the product dried in vacuo.
'H NMR (D20, 400MHz) &: 1.20-1.90 {m, 6H), 2.31 (s, 3H), 2.38 (s, 3H), 3.49
(m, 4H), 3.50 {m, 1H), 3.76 (m, 1H), 4.00 (m, 4H), 4.18 (m, 1H), 4.50 (m, 2H),
7.62 (d, 1H), 8.04 (d, 1H), 8.13 (s, 1H). LRMS:m/z APCi+ 423, [MH]"

20



10 Exanpl e 183 N41 -(2-Et hoxvet hyl)-3-nmet hoxynet hyl - 5- (pi perazin-1-vl)-1

H pyrazol of 4. 3- dl pyri mdin-7-vll-4-nmethyl pvridin-2-ylam ne di hydrochl ori de
/~ON H3C N~ 1 ONH H3C O 2HCI 15 The conpound i on
111 (150ng,h%b§§%ﬁ%%kﬁhas added to a solution of 25@650di5§?#§%ﬁ@@?§g
solution in nethanol (350L, 1.4nmol) in 1 -ywfhyl-2- pyrrolidinone (3.5nl)
and the reaction mxture left at roomtenperature for 15t mnutes. The
reaction m xture was quenched with acg&i@ ?Cig§4§9%), treated with

N- et hyl di i sopropyl ami ne (174L) and th i-+uted to a volune of 20
Ok with 1-nethy|-2-pyrro|idinone.'ﬂﬂ;FBolution (3nmL) was treated with tert
butyl pi perazi ne-1-carboxyl ate .5mmol ) and the reaction m xture
sealed and heated to 110C for The reaction m xture was
concentrated in WO 2004/ 096810 4/ 001433 -134 vacuo and the crude
product partitioned between dighl ofjonet'hane (10nL) and water (1 OrL). The
| ayers were separated and, the~argani ¢ hagg\g{ied over rmagnesi um sul phate

and evaporated in vacuo. The pr@duct Nvas Missojved in a mxture of
di chl oronet hane (2nmL) and tridldioroaceticacid! (2n) and |left for 1 5 hour.
The reaction nixture was concehtrated in v iG¢lloned bet ween
di chl or onet hane and sodi um hydr ogencar bonat e Soﬁﬁf/i on.[~hg organic |ayer
was separated and concentrated in vacuo. The crug@e pro;d{.éctamas purified by
col um chromat ography on silica gel eluting with ethyl
acet at e: met hanol : di chl oronet hane 96: 2: 2. The mpsogduct was di ssolved in ether,
10 treated with 2M ethereal HCl, and the splutd@p@yaporated in vacuo to
yield the title product, 53nyg. B

R
~

HN

N NS

e
o

N N/\

HC k/NH

Potassium carbonate (59mg, 0.42mmol) and the appropriate R® bromide

(0.35mmol} were added to a solution of the protected piperazine of preparation
5 97 (150mg, 0.35mmol) in N, N-dimethylformamide (3mL) and the reaction
mixture shaken at 550rpm at 100°C for 36 hours. The reaction mixture was
concentrated in vacuo. The product was taken up in dichloromethane (2mL) and
; trifluoroacetic acid (2mL) added. The reaction mixture was shaken for 2 hours
and concentrated in vacuo. The residues were puritied using a Phenomenex
10 Luna C18 2x15 cm 5 um column eluting with acetonitrile:diethylamine to afford

the title compounds.



1H NWR (D20, 400MHz) 8: 0.95 (t, 3H), 2.45 (s, 3H, 3.30 (m 4H), 3.35 (s,
3H), 3.48 (g, 2H), 3.84 (t, 2H), 3.95 (m 4H), 4.72 (s, 2H), 4.75 (m
7.21 (dwolotdgoesio. 55 (s, 1 H), 8.10 (d, 1 H). LRVS: nl zPARG2664®T433[ VH + 15
Exanpl e 184 N1
- (2- Et hoxyet hvl ) - 3- net hoxynet hyl - 5- ( ( 3k£6¢ 3- et hvl pi perazin-1-vl))-1 H

pyrazol o(4,3-dl pyrimdin-7-yll-4-nethvl pvridin-2-yiam ne dihydrochloride

2H) ,

/ ~O H3C H

3.35 (s, 3
4.73 (m
441, [ VH H
1- (2- Et hox
H pyrazol

k3 |. .
made by the net
(D20, 400MHz) 8:

H, 3
2H) ,
25

yet hy]
o[ 4, 3

164

165

166

,»W N~NI CH3 NN H3
hod of exanple 183 using (
0.92 (t, 3H), 1.32 (d, 3 2.45 (s, 3H), 3.17 (m 2
.40-3.50 (m 5H), 3,87 HR 2% "4 ¢H(m 2H), 4.68 (s,
7.21 (d, 1 H, 7.57\(s, H), 8.10 (c?, 1H, LRMSmz
WD 2004/ 096810 PCT/ INB2Q I%433 -135 Exanpl e 185

| ) - 3- met hoxvnet hyl NT 5, NS- di ret hyl - N7- (4- met hvl pvri di n-
-dl pyri midi ne-5, aNm//J\rll\le' HMN CEO 3 HN CH3

H,C K/NH

H 2HCI 20 This compoung
t hyl - piperazine. 'H

R® = -(CH2)2OCHCHs

'H NMR (DMSO-ds, 400MHz) 5: 1.07 (t, 3H), 2.31 (s, 3H), 2.41 (s,
3H), 2.76 (t, 4H), 3.51 (q, 2H), 3.62 {t, 4H), 3.77 (t, 2H), 4.57 (t, 2H),
6.89 (d, 1H), 8.02 (s, 1H), 8.16 (d, 1H). LRMS:m/z ES+ 397, [MH]"

R® = -(CH2),0OCH;

"H NMR (DMSO-ds, 400MHz) 8: 2.30 (s, 3H), 2.31 (s, 3H), 2.75 {t,
4H), 3.33 (s, 3H), 3.60 (t, 4H), 3.74 (1, 2H), 4.58 (t, 2H), 6.90 (d, 1H),
7.96 (s, 1H), 8.17 (d, 1H). LRMS:mv/z ES+ 383, [MH]*

6
R = o)

'H NMR (DMSO-de, 400MHz) 8 1.68 (m, 2H), 1.79 (m, 1H), 2.02 (m,
1H), 2.31 (s, 6H), 2.75 (t, 4H), 3.61 (t, 4H), 3.69 (m, 1H), 3.90 (m, 1H),
4.24 (m, 1H), 4.44 (m, 1H), 4.61 (m, 1H), 6.89 (d, 1H), 8.00 (s, 1H),
8.17 (d, 1H). LRMS:m/z ES+ 409, [MH]*

1 was
NIVR
) |

2H)
APC] +

P-v|)-1
N AN




M, I WNNVCH3 H3C OCH3 5 This conpound was nade by the nethod of exanple
183 using N,N- dinethylamne. After heating the reaction m xture was
concentrated WP P4EUYS1®nd the crude product purified by colRfaIB2004/601433
chromat ography on silica gel eluting wth ﬁ/ﬂé | or omet hane: net hanol 98:2 to
yield the title product 1H NVR (CD30OD, 400MH£)°5: 1.11 (t, 3H), 2.39 (s,

3H), 3.24 (s, 6H), 4 (s 10 3H) 360 (g -2H, 390 (t_ 2H) 4 70 (m
4H), 6.93 (d, 1 H), 815(d , 8.41 (s, 1H). LRVE: m z APC + 386, [ MH]
Exanpl e 186 N-[1-(2-Ethoxyeathyg{3-ethoxynethvl-5-(piperazin-1 yl)-1

H- pyrazol o[ 4, 3- 136d#l pReiam -7yl | -4-met hvl pvri di n-2-yl am ne

di hydrochloride /'O H3C HN CH& NN N | | N N~ H3C-O KNH 2HCI This
conpound was nmade. by the net hod of yxanple 183 using 21 % sodi um et hoxi de
in ethanol. The ¢rude|product was purified by columm chromat ography on

silica gel eluting w th4qyghl (OMSELA q@omﬁqﬂ@@ 28 03t 9. 5@4 363|_p\ﬁ9|7@% ate

20 conbi ned fracti ons|were concentra i n vacuo, dlssofved I n er and
treated wth 2Mihydr pg&h), BRBds] 28), |316131(théH) G190 (dedid),i DA2r(imsti)e7visss(d, 1H),

BT | B2004) goﬂssva?li gthﬁﬂg 715% é’&}’ 1&)")8%(12 P 09‘9%&’&9 /F ES3’H)
2.39 (s, 3H), 3.26(m44[-5lg 42 (q 2H) 358( 2H) | 383 (t,

(m 4H), 4.70 (mi 4H) 7.50 (s, 1H),804(d 1H)
LRVS: m z APCl + 441, [ M|

168 | R°=
O

LRMS:m/z ES+ 423, [MH]"

0
169 |R°=

"H NMR (DMSO-ds, 400MHz) 8: 1.64 (m, 2H), 1.93 (m, 2H), 2.40 (m,
3H), 2.45 (s, 3H), 2.80-2.90 (m, 4H), 3.48 (m, 2H), 3.65 (m, 2H), 3.78
(m, 2H), 4.20 (m,1H), 4.35 (m, 2H), 7.09 (m, 1H), 7.96 (m, 1H), 8.28

(m, 1H) 8.80 (br, 1H). LRMS ES+ m/z 409 [MH]*

N
Vi e

170 | R® = -CH,CF,

'H NMR (DMSO-ds, 400MHz) 8: 2.38 (s, 3H), 2.45 (s, 3H), 3.24 (m,
4H), 3.90 (m, 4H), 5.41 (m, 2H), 7.04 (m, 1H), 8.08 (m, 1H), 8.23 (m,
1H). LRMS ES+ m/z 407 [MH]*




5 Exanple 187 N-[1-(2-Ethoxyethyl)-3-ethoxvnethyl-5-((3R)-(3-methyl pipe
razin-1-vl))-1 H pyrazol of4 3-cApyrimdin-7-yll-4-nmethvl pvridin-2-ylam ne

di hydr gebbRiosi8i0i /-ON H3C HN\ CH3 N N~ | CH3 HpErhsdoyee1@3NLNH 2HC
Thi s conmpound was made by the nethod of exanple 183 using 21 % sodium 10

et hoxi de in ethanol and (R)-2-nethyl pipgg.azine. 'H NWVR (D20, 400MHz) 3: 0.88
(t, 3H, 1.06 (t, 3H, 1.28 (d, 3H), 2.40 (s, 3H, 3.12 (m 2H), 3.30-3.50
(m 5H), F55Ag——2H-—"382(t52H 42 (24 73(m—4H, 714 (d, 1
H, 7.50 (s, 1|H), 8.05 (d, 1 H. LRVS:mz W 455, [WH + 15 Exanplle 188
1- (2- Et hoxvet hyl ) - 3- et hoxvnet hyl - 1t . 11P- di N7- (4- et hvl pvridin-|2-vl)-1
H - pyrazoiof4{3-dlpvrimid ine-5,7-di ap N CH3 NN NI NCH3
H3C-0 CI H 3 TL|i s conmpound was made by met hod sexanpl e 183 using 21%
sodi um 20 et hoxi de in ethanol and N met byl am ne. WO 2004/ 096810
PCTI | B2004/ 001433 - 137

RN )N\
— o
N N/\
H3C K/NH

171 {R®=
o)

'"H NMR (DMSO-dg, 400MHz) 8: 1.28 (m, 1H), 1.43 (m, 3H), 1.59 (m,
1H), 1.76 (m, 1H), 2.34 (s, 3H), 2.41 (s, 3H), 2.53 (m, 1H), 2.77 (t,
4H), 3.64 (1, 4H), 3.80 (m, 2H), 4.29 (m, 2H), 6.94 (d, 1H), 8.19 (d,
1H), 8.25 (s, 1H). LRMS:m/z ES+ 423, [MH]"

172 | R® = -(CH2)2OCH2CH;3

'H NMR (DMSO-ds, 400MHz) 5: 1.02 (t, 3H), 2.34 (s, 3H), 2.42 (s,
3H), 2.78 (t, 4H), 3.39 (q, 2H), 3.64 (t, 4H), 3.80 (t, 2H), 4.43 (t, 2H),
6.94 (d, 1H), 8.18 (d, 1H), 8.25 (s, 1H). LRMS:m/z ES+ 397, [MH]*

s

173 | R =

'H NMR (CD40OD, 400MHz) &: 0.48 (q, 2H), 0.63 (q, 2H), 1.37 (m, 1H),
2.41 (s, 3H), 2,53 (s, 3H), 3.13 (t, 4H), 3.95 (1, 4H), 4.23 (d, 2H), 6.97
(d, 1H), 8.18 (d, 1H), 8.32 (s, 1H). LRMS:m/z ES+ 379, [MH]"




"H NMR (CD30D, 400MHz) 8: 1.09 (t, 3H), 1.22 (s, 3H), 2.38 (s, 3H), 3.22 (s,

6H), 3.57 (q, 2H), 3.64 (q, 2H), 3.87 (t, 2H), 4.68 (t, 2H), 4.72 (s, 2H),

EXQS I(d 18 é%’zm&n@?&]éd 1 H, 841 (s, 1 H. LRVS: nlz APCht1ARM4dYEHs+ 5
anpl e

N-r1-(2- Et hoxyet hyl) - 3- net hoxynet hyl - 5- (( 3R293- net hyl pi perazin-1-vD-1 H

pyrazol o[ 4, 3-dl pyrim di n-7- yi | pyri m di n-4-ylam ne di hvdrochl oride N F13C

~N\AJ)  HN' NRRigN hﬁl_ SHEHLY, NH ZHCT —H3C Thi's compound was made py

t he net hod of exanple 18 SI n PR) 5 10 net hyl pi perazi ne and the nonochl pro

gomioggd( of ng?parza ?r@mmmmssaag womgm—lzm g9ls. smHor@@?(s( @PBODJ594(Q®M42P

: . m )

235 (2d 1 By 3 oL1ch. 17R)0, Ahed pA (s 2ik), 24265 O, 2100 (ts9Bh, e, ﬂH)l.)

(5 Et hoxyet hyl) - 5 eeRSy R %@ﬂ%% o TSy ¢

dl pvrim din-7-yl | pyr ggsdinvHz- yI am ne di hydrochl ori de NON
N~ H3Q N. :

175 |R® =

'H NMR (CDs0D, 400MHz) &: 1.99 (m, 2H), 2.31 (m, 2H), 2.43 (s,
3H), 2.56 (s, 3H),.3.27 (1, 4H), 3.66 (t, 2H), 4.06 (1, 4H), 4.14 (m, 2H),
4.74 (m, 1H), 7.06 (d, 1H), 8.19 (d, 1H), 8.25 (s, 1H). LRMS:m/z ES+

409, [MHJ*
a

176 |[R°=
N

'H NMR (CDsOD, 400MHz) &: 2.43 (s, 3H), 2.50 (s, 3H), 3.33 (t, 4H),
4.08 (t, 4H), 4.87 (s, 2H), 6.99 (d, 1H), 7.16 (d, 1H), 7.36 (1, 1H), 7.81
t, 1H), 8.18 (d, 1H), 8.23 (s, 1H), 8.54 (d 1H). LRMS:m/z ES+ 416,
[MHY*

177 |R® =

: 'H NMR (DMSO-ds, 400MHz) 5: 1.82 (q, 4H), 1.98 (m, 2H), 2.34 (s,
3H), 2.41 (s, 3H), 2.77 (t, 4H), 2.87 (m, 1H), 3.64 (1, 4H), 4.30 (d, 2H),
7.94 (d, 1H), 8.18 (d, 1H), 8.25 (s, 1H). LRMS:m/z ES+ 393, [MH]*




0 ~NH 2HCI WD 2004/ 096810 PCT/ |1 B2004/ 001433 -138 This conmpound was nmade by
the nmethod of exanple 183 using tent-butyl piperazine-1 -carboxyl ate and

t he nonochl oro conpound of preparation 112 as starting materials. '"H NWR

( CD3GRO 24O@betap 6: 1.21 (t, 3H), 2.97 (m 4H), 3. 43P(C§93é'rib”° 8386 (g, 5
2H), 3.81 (m 4H), 3.94 (t, 2H), 4.83 (m 4H), 8.20 (d, 1 H), 8.59 (d, 1 H,
8.80 (s, 1 H. LRVS APCI+ niz 414 FN\N80—+ Exanple 191

1- (2- Et hoxvet hyl ) -f 6. 3-di et hvl -

-f139)- NOUEQ‘;@%\QHQ&%&@ i - - pyrimi din-4- 10 yl

H pyraz i ne- -diam ne H3 ~O Nn N | N N NI

NI N9®%6 JExanﬁs@ CGIBa'ﬁHe‘I?ﬁ)anBI'@nDd‘@tbyl)W@m aﬂ$cﬁ46‘§218(51mgni;2 @(dif)mmn was
conbi ned % am ng from preparation 115 (197ng, 1.73mmol) and

N- et hyl H?‘%’,& rﬂ&%y €(0.3m., 1.73mmol) in dinmethylsul foxi de (4nL) and
the reaction mxture stirred at 15 120C for 16 hours. The cool ed reaction
m xture was diluted with ethyl acetate (1 OrL) and water 5(1 On). The

or gadi ¢ Ephpie 169: &(ﬁ'ommdeﬂwﬂt&tmydcpiém (W 99f48008e pdeXi Yact ed wi th

et hyl acetate é} Oéé % gonbi. aed organic solutions were washed with
wat er ( BYERRFAYON §) HE pe IOE8%h sul phate and concentrated in vacuo.
The crude product was purifi ed by columm 20 chromat ography on silica gel

usi ng di chl oronmet hane: met hanol 99:1 to 85:15 to ield a gum 21 ng. 1H NWR
( CD30D, Esafidhe )176: tBaemptetradtydropyran {Rreymration 22)%) usedzs(tbe& , 2.48 (s,
3H), 2. 76 {Qe 2H), 2.95 (m 2H), 3.16 (s, 3H), 3.64 (g, 2H), 3.87 (t, 2H),
4.63

10

Example 178
N-[3-Isopropy!-1-(2-methoxyethyi)-5-(piperazin-1-yi)-1 H-pyrazoiof4,3-dlpyrimidin-

7-vl]-4-methylpyridin-2-ylamine bis(trifluoroacetate)

=

AL
g

NH 2TFA

15 A solution of the BOC protected compound from preparation 92 (150mg,
0.3mmol) in dichloromethane (5mL) and trifluoroacetic acid (5mL) was stirred at
room temperature for 2 hours. The reaction mixture was concetrated in vacuo
and the residue azeotroped with toluene. The product was purified by column
chromatography on silica gel using dichioromethane:methanol (100:0 to 95:5) to

20  afford the title compound as a gum, 30mg.

'H NMR (DMSO-ds , 400MHz) 8:1.34 (d, 6H), 2.31 (s, 3H), 2.86 (m, 4H), 3.18
(m, 1H), 3.35 (s, 3H), 3.62 (m, 4H), 3.74 (m, 2H), 4.58 (m, 2H), 6.90 (s, 1H), 7.99
(s, 1H), 8.17 (d, 1H). LRMS:m/z APCI+ 411, [MH]*



(t, 2H, 532 (m 1 H, 831 (d, 1 H, 859 (d, 1 H, 879 (s, 1 H).

LRVS: mlz ES+ : 25 412, [MH + WD 2004/ 096810 PCT/ 1B2004/ 001433 -139 Exanpl e
192 1-(2- Et h9829PHY63103- et hyl - NS- et hyl - N7- ( 5- et hyl pyri di rP-(ZF@BIzolH/OOHss
N5_f(3S)-1- nethyipyrrolidin-3-vl1-1 H pyrazol of 4, 3-dl pyri m di ne-5, 7-di am ne
HBC N CH3 HN CH3 N ~NN N | NN~ H3C CHs!®l-The title corrpound was made
fromthe dichloro conpound from preparation 54, the am ne from preparation
115, and 2-am no-5- rret hyl pyri di ne, foll O\Ei xaqgléd 78net hod of exanple 131. 1H
NMR (CDCI 3, 400 c 1.

3H), 2.54 (s, 3H > ' 2 " : ‘ 22 ; HIRY

2H) , 10395(m2H) 463(m2|—=953 (d, 1H) 814(s
1 H, 828 (d, 1 H 9.65 (br s, 1%“%@#‘2—’%#@%29 [ MH + Exanpl e
193 1-(2-Ethoxyethyl)-3-ethyl-It- rret hyl - N6- f

(3S) - lrrethylpyrrolldln3vll-N7 yr|md|n4 I-
I—I—pyrazolof43d|pyrim’dine57 Ja e | HN' v CH3 ~ix:. N
NN H3C CH3 The title conpound was nm frommm Ioro conmpound from

preparation 54,

5 A solution of the BOC protected compound from preparation 93 (150mg,
0.3mmol) in dichloromethane (5mL) and trifluoroacetic acid (5mL) was stirred at
room temperature for 2 hours. The reaction mixture was concentrated in vacuo
and the residue azeotroped with toluene. The product was purified by column
chromatography on silica gef using ethyl acetate:methanol:diethylamine (100:0:0

10 to 96:2:2) to afford the title compound, 14.5mg.
'H NMR (DMSO-ds, 400MHz) 8:1.34 (d, 6H), 2.26 (s, 3H), 2.95 (s, 4H), 3.18 (m,
1H), 3.35 (s, 3H), 3.71 (m, 4H), 3.76 (t, 2H), 4.60 (t, 2H), 7.63 (d, 1H), 7.97 (d,
1H), 8.16 (s, 1H). LRMS:m/z APCI+ 411, [MH]"

j 15 Example 180
N-[3-Ethyl-1-(2-methoxyethyl)-5-(piperazin-1-yl)-1 H-pyrazolof4.3-dlpyrimidin-7-
vil-5-methyl-2 H-pyrazol-3-ylaming

HN,N\ CH,
H,C. —
O’\\ HN

The BOC protected compound of preparation 95 was triturated with hydrogen
20  chloride in ether (8mL, 2M) for 30 minutes. The resulting gum was washed with
ether, dissolved in sodium hydroxide (1M) and extracted with ethyl acetate



the am ne from preparation 115 and 4-am nopyrim di ne, follow ng the nethod
exanple 131. 20 1H NMR (CDCI 3, 400MHz) 6: 1.26 (t, 3H), 1.39 (t, 3H),
2 20 g, g[,% 68%41)) 2.68 (s, 3H), 2.90 (q, 2H), 3.11pCgaBSldiooRsHs-3.40 (m
% @ 3.92 (m 2H), WD 2004/096810 PCT/|1B2004/001433 -140 4.64
(m 2H) 5.46 (m 1 H), 8.28 (d, 1 H-138.60 (d, 1 H), 8.88 (s, 1 H.
HRMS: mz ESt+ : 426.27, [WMH + Exanples 194 - 215 5 The appropriate chioro

(Tog) .t RO, S e Bafiayi® cohlined ied der Mebneskif qubdtate B8 O ne

(3-5eq) m@ﬁ@erﬁméqlmwcuat@igtvetth;al;ﬂuﬂuaxl de (3 5 6. 9rrL nor') and the
reactlon m xture stirred at 120C for 18 hour eal ed vessel The

reacti on' HiNWMBrOMEO-gard00MKdzed 1,25 e 8H) mﬁf?@r(saab')’l@ 7@ (o) S b eBR4Pe, t he

Gy Tary gty A St o PRL £ SR ALETLB AR TEN e Gl e

concegtra |nﬁyz\@51,.|038§hwﬁ i due was purified by col um chromat ogr aphy on
silica gel uting with di chl oromet hane: met hanol : 0. 880 anmonia 98:2:0 to
90:10:1 to yleld the title product. 15 HN, R HBC/ NNNCOCH3 NN H3C NH
No. R Data 1H NVR (CD30OD, 400MHz) :an% %21 1t 3H), 1.16 (d, CH 3H), 2.40

(s, 3H, 2.61 (m 1 H), 2.85 (m 1H, 3.08(m 1H), 3.58
(2qu) | 2H) !91 @@ﬁoxy@’fﬁvh B R%tAR4N- rheﬂN?q{Fmeﬁbi-? (4?rH)ath\ﬂB\5rildn(\I:B-vI&iﬁmo}4155 (m
pyrazolo[4,3-dpyrimidin-3-yiimethanol
S~
10
N-Ethyidiisopropylamine (1.3mL, 7.5mmol} and N-ethylmethylamine (642uL,
7.5mmol) were added to a solution of the monochloride of preparation 106
(544mg, 1.5mmol) in dimethylsulfoxide (4mL) and the reaction mixture stirred at
120°C for 18 hours. The reaction mixture was cooled and partitioned between
15 dichloromethane (200mL) and water (50mi). The organic layer was washed with —~

water (2x50mL), dried over magnesium sulphate and concentrated in vacuo. The .-
crude product was purified by column chromatography on silica gel eluting with
dichloromethane:methanot 100:0 to 94:6 to yield the title product, 525mg.
'H NMR (CDsOD, 400MHz) &: 1.10 (t, 3H), 1.22 (t, 3H), 2.39 (s, 3H), 3.21 (s,

20 3H), 3.60 (q, 2H), 3.78 (q, 2H), 3.89 (m, 2H), 4.76 (t, 2H), 4.80 (s, 2H), 6.92 (d,
1H), 8.15 (d, 1H), 8.19 (s, 1H). LRMS APCl+ m/z 386 [MH]"



7.95 (m 1 H, 8.42 (m 1H) LRVB: m z APCl + 427 MH + WD 2004/ 096810

PCT/ 1 B2004/ 001433 -141 'H NWVR (CD30D, 400MHz) 5: 1.13 (m 6H), 2.40 (s,
CH3 3H), 2.58WEP004/094810 > go (m 2H), 2.95 (m 1 H), 3.02 1BGBIROG/ANH33L
H, 3.60 (q, 2H), 3.87 (m 5H), 4.53 (m 2H), .63 (t, 2H, 7.44 (m 1 H),
8.01 (m 1 H), 8.18 (m 1 H). LRVS: niz APCr¥3327 [ MH + H3CL0 ' H NVR ( CD30D,
400MHz) 8: 1.14 (d, 3H), 1.20 (t, 196 8 3H), 2.40 (s, 3H), 2.58 (m 1 H),
2.82 (m 2H), 2.95 N(m 1 H, 3.02 (m E@mglemm, 2H), 3.87 (t, 2H),
3.90 (s, 3H), 4.54 (m. 2H) . 4. . H
7.76 (m 1 H LRVS: 1? SENATS KYaN i .

6H); 2.41 (s, CH3 H), 2.46 (s, 7ot 8 richidihe3-2n®3tHdRo 2H) 3.00 197E
N(m 2H), 3.61 (q, 2H), 3.87 (wrmm—ﬂrm—} (t, 2H), 6.93
(d, 1 H, 7.67 (dd, 1 H), 8.05 (d, 1 H). LRI\/Srrlz 411 [MNa] + ' H NWVR
(CD3OD, 400MHz) 6: 1.14 (m 6H), 2/3\65 1 (s, 3H), 2.43 (s,
3H), 2.61 (m 1 H), 2.82 198E 296(m , 04(m 1 H, 3.58
(q, 2H), 3.83 (m 2H), 4.57 (m ”9) , 6-80 (GH CH3 1 H),
8.01 (s, 1 H. LRV mz ES+425[M—|]+'H MR ( CID3OD, 400|sz3’8 1. 10-

(m 6H), N~ CH3 2.35 (s, 3H), 2.40 (s, 3H)J . é\gs, 3H), 2.59 (m lH),
2.79-3.07 (m 4H), 3.59 (q, 2H), 3.88 (1N2H)| (m 199 / CH 2H), 4.65
(t, 2H), 7.97 (d, 1 H, 8.61 (d, 1 H. 3 I .mNz/ PC|e|41325 [ VH] +

HO CH,

5 The title compound was prepared by the method of example 181 using
dimethylamine as a starting material.
'H NMR (CDsOD, 400MHz) &: 1.10 {t, 3H), 2.38 (s, 3H), 3.23 (s, 6H), 3.58 (q,
2H), 3.87 (i, 2H), 4.66 (m, 2H), 4.81 (m, 2H), 6.93 (d, 1H), 8.15 (d, 1H), 8.41 (s,
1H)
10

Example 183
N-[1-(2-Ethoxyethyl)-3-methoxymethyl-5-(piperazin-1-yl}-1 H-pyrazoio[4,3-

dipvrimidin-7-yil-4-methvipyridin-2-ylamine dihydrochloride

15 The compound of preparation 111 (150mg, 0.35mmol} was added to a solution
. .. of 25% sodium methoxide solution in methanol (350ul, 1.4mmol) in 1-methyi-2-
pyrrolidinone (3.5mL) and the reaction mixiure left at room temperature for 15
minutes. The reaction mixture was quenched with acetic acid (60uL), treated
with N-ethyldiisopropylamine (174ul) and the solution diluted to a volume of
20  9mL with 1-methyl-2-pyrrolidinone. This solution (3mL) was treated with tert-
buty! piperazine-1-carboxylate (93mg, 0.5mmol) and iiie reaction mixture sealed

and heated to 110°C for 12 hours. The reaction mixture was concentrated in



WD 2004/ 096810 PCT/ | B2004/ 001433 -142 'H NVR (CD30OD, 400MHz) 8:1.19 (m

6H), 2.42 (s, CH3 3H), 2.50 (s, 3H), 2.65 (m 1 H), 2.82-3.11 (m 4H), 00
N 3. 64 Y§ 2004496819 87 (t, 2H), 4.57 (m 2H) 4 63 (t, 2PST/IRR0GB001433 1 H)
8.67 (s, 1 H. LRMS:mz APCl+ miz lei , HHNNCH3 /-O\ H3C NI N
..., NN-NR3 H3C Ra No. -NWR 4 Daf&’ HNNR(CDBOD 400MHz) 8: 1.10 (t,
3H), 1.16 (d, 3H), 2.40 (s, 3H), 2.59 (m 1 H), 2.80-2.97 (m 3H), N'CH3

3 07 (d uaaa)o argd e cydeopiodust partitioned twee@dlqmoromthane(ﬁlommmands (d,

APCI 4 427 éﬁ[ﬂ f%)ﬁmé %ﬁiﬁﬂ@rﬁtﬁéi&%}t @ ”P]‘TS Qrgamﬂiﬁ"as? é’ée? Bver. R m((31243

?'II_D 2H) | 8m(a§ne§pﬁ}n Sﬁfﬁﬁté §nd@dhpo?atéé if %CMEh@’Dﬁ?du%nge{g d:s?él%d%\‘% 38724 ‘
N F mmmmhm"ma”mmimdmﬁm%m (2o0iany et far 11 (t,

ryhous: 518 thactiay mikilise Wals corigptratent Yacusi g bakiicried betwepp™ 7 75
(dd, 1 HgicRiofmbsharie She sbBVE PyardYeRtarbonate solution. The organic layer
' was separated and concentrated in vacuo. The crude product was purified by
column chromatography on silica gel eluting with ethyl
acetate:methanol.dichloromethane 96:2:2. The product was dissolved in ether,
10  treated with 2M ethereal HCI, and the solution evaporated in vacuo to yield the
title product, 53mg.
"H NMR (D20, 400MHz) &: 0.95 (t, 3H), 2.45 (s, 3H), 3.30 (m, 4H), 3.35 (s, 3H),
3.48 (q, 2H), 3.84 (t, 2H), 3.95 (m, 4H), 4.72 (s, 2H), 4.75 (m, 2H), 7.21 (d, 1H),
7.55 (s, 1H), 8.10 (d, 1H). LRMS:m/z APCI+ 427, [MH]"
15 '
Example 184
N-[1-(2-Ethoxyethyl}-3-methoxymethyl-5-((3R)-(3-methylpiperazin-1-yl)}- 1 H-
pyrazolof4,3-dlpyrimidin-7-yl}-4-methylpyridin-2-yilamine dihydrochloride

prad

T en
X

NH 2HCI

20  This compound was made by the method of example 183 using (R)-2-methyl-
piperazine, | .
'HNMR (D20, 400MHz) 8: 0.92 (, 3H), 1.32 (d, 3H), 2.45 (s, 3H), 3.17 (m, 2H),
3.35 (s, 3H), 3.40-3.50 (m, 5H), 3.87 (m, 2H), 4.46 (m, 2H), 4.68 (s, 2H), 4.73

(m, 2H), 7.21 (d, 1H), 7.57 (s, 1H), 8.10 (d, 1H). LRMS:m/z APCl+ 441, IMH]*
25



386 [ MH] + WD 2004/ 096810 PCT/ | B2004/ 001433 -143 HN CH3 H3C N {{ N N~ |
R3 N- H3C R4 No. -NR 3R Data 'H NVR (CD3OD, 400MHz) 8:1.08 (t, 3H), 2.41
(s, N 3H), 2WP20pguossity > 51 (s, 3H), 3.70 (q, 2H), 3.82 POUBANOEHIZ (m
1 H), 3.86 (t, 2H), 4.02 (m 2H), 4.40 (m gll—\%’é_Ht.es? (t, 2H), 6.94 (d, 1
H, 8.15 (d, 1 H), 8.47 (m 1 H. LRlvsrnrz | + 397[M—|1+'HNIVR(CD30D,
400MHz) 6: 1.08 (t, 3H), 2.23 (s, 38 (s 2.42 (s, 3H), 3.26
(m 1 H), 3.56 05NCHSq,2H) 384(t_>@5.¥;19_4_&ﬁ)(m2H) 422(m2H)
CH3 .64 (t, : g Sk 1) :

411 [MH+ 'H N

3Hy, 2.42 (s, 3H), 2 44 (s, 3H) pyiattilo 3- ingkh 7-dAafithd M 4|'|) 3.84 (m
3H), 4.63 (m 2H), CH3 . 82(m%fﬁ‘“ﬁ%md—rr“ﬁ'1 6.93 (m 1 8.15 (m 1 H), 8.37 (m
1 H. LRVS.nz ES+ 423 [MH + 'H NMR ( CD3OD, 400% «.1.10 (t, 3H), 2.39
(s;, CH3 H), 2.41 (s, 3H), 3.24 (s, 3.35 (s H) 3.58 (g, 207D
N'-"' -~ p 2H), 3.66 (t, 2H), 6.92 (d, 1 1 H),
8.13 (d, 1 H), 8.35 (s, 1 H). [ MGH,

5  This compound was made by the method of example 183 using N,N-
dimethylamine. After heating the reaction mixture was concentrated in vacuo
and the crude product purified by column chromatography on silica gei eluting
with dichloromethane:methanot 98:2 to yield the title product.

"H NMR (CD30D, 400MHz) &: 1.11 (t, 3H), 2.39 (s, 3H), 3.24 (s, 6H), 3.44 (s,
10 3H), 3.60 (g, 2H), 3.90 (1, 2H), 4.70 (m, 4H), 6.93 (d, 1H), 8.15 (d, 1H), 8.41 (s,
1H). LRMS:m/z APCl+ 386, [MH]*

Example 186
N-11-(2-Ethoxyethyl)-3-ethoxymethyl-5-(piperazin-1-vi)-1H-pyrazolo[4,3-
15 dlpyrimidin-7-yl]-4-methyipyridin-2-ylamine dihvdrochloride

This compound was made by the method of example 183 using 21% sodium
ethoxide in ethanol. The crude product was purified by column chromatography
on silica gel eluting with dichloromethane:methanol 100:0 to 94:6. Appropriate

20 combined fractions were concentrated in vacuo, dissolved in ether and treated
with 2M hydrogen chloride in ether. The reaction mixture was concentrated in
vacuo to yield the title product.



WD 2004/ 096810 PCT/ | B2004/ 001433 - 144 'H NVR (CD3OD, 400MHz) 8: 1.10 (t,

3H), 2.39 (s, 208 FN,-,~OH 6H), 3.30 (m 2H), 3.57 (g, 2H), 3.83 (m 7H),
4.63 | WQ20020968106. 92 (d, 1 H), 8.14 (d, 1 H), 8.36 (SPCTIBINOH00THS LRVE: m z
APCl + 386 [MH + HN \N CH3 H3C N N~ NINCN CHs H3C CH3 209 1H NMVR ( CD3OD,

400MHz): 8 1.16 (t, 3H), 1.95 (m 1 Hy 23(m1H) 2.41 (s, 3H), 2.44
(s, 3H), 2.47 (s, 3H), 2.71 (m 2H), 2.80 (m 1 H), 2.88 (m 1 H), 3.14 (s,
3H), 3.62'H sMRHP03466Mtg) 218)88 4, 88) (WSZFD3H)525@ (EmSH)13@5 (e, #3),(d, 1

A mm%@@s lok B pesa b JBMD) A6 474 ¢ AHISHTE 6L o m 51,

2.43 (s, 3Hp S1H.H).HI\ES.9?/ Q«mcﬂlﬁm Mi3r3.68 (m 4H), 3.81 (m 1
,388? ‘f '(t@’ZH?, - ,83[36Tm 1 H, 8.77 (d, 1 H),
8.80 (s, 1 H). LRI\/S: mz ES+ 410 [ MHI+ V\D 2004/ 096810 PCT/ 1B2004/ 001433

-145 /5 HN N CH3 Example 187

N-[1-( 2-Ethoxvethvl)—3-éthoxvmethvl-5-( (3R)-(3-methylpiperazin-1-yh))-1H-
pyrazolol4,3-dipyrimidin-7-vi]-4-methylpyridin-2-ylamine dihydrochloride

This compound was made by the method of example 183 using 21% sodium

10  ethoxide in ethano! and {R)-2-methylpiperazine.
"H NMR (D20, 400MHz) &: 0.88 (t, 3H), 1.06 (t, 3H), 1.28 (d, 3H), 2.40 (s, 3H),
3.12 (m, 2H), 3.30-3.50 (m, 5H), 3.55 (g, 2H), 3.82 (t, 2H), 4.42 (m, 2H), 4.73 (m,
4H), 7.14 (d, 1H), 7.50 (s, 1H), 8.05 (d, 1H). LRMS:m/z APCI+ 455, [MH]*

15 _ Example 188

1-(2-Ethoxyethyl)-3-ethoxymethyl-N° .Ns—dimethvl-NT-J&-methvlpvridin-2-vl)-1 H-
pyrazolo[4,3-dlpyrimidine-5.7-diamine

o

N ol
0 S

H HN

N

’ N

N en,
H.C™\ N

0 CH,

This compound was made by the method of example 183 using 21% sodium
20  ethoxide in ethanol and dimethylamine.



H3Cr jN:] NI CHB NN H3C ONH 'H NWVR (CD30OD, 400MHz) 6: 1.16 (m 6H),
2.46 (s, 3H), g' 1H), 211 2.82 (m 2H), 2.92-3.04 (m 2H), 3.43 (s,
3H), 3.61 (q, 11|)2"°4 930 (t, 2H), 4.55 (m 2H), 4.67 (s, 2I—l),Pﬂ.T/7¥)20(Hf9012H),
6.91 (d, 1 H, 7.64 (m 1H, 803 (m 1H.LRVEmz APCl+ 441 [M]+ N-

HN ~1 CH3 H3CJNDN3 N R HANO 14 NG'3/NR 3R Data 1H NVR (CD30D,
400MHz) 8: 1.09 (t, 3H), 1.21 (t, 3H), 2.36 (s, 3H), 3.17 (s, 3H), 3.43 (s,
3H), 3.57 (q, 1B NMBHERPD, 300iAHzy 5: 2190, (t3318) 122 (RAFH), 2.387( BH) 4822 (6, 89

?3303% 41100I\/i-|z) é‘% (13%9&’( 9”8&4@59( 34 (1%507 (t, t%?"wsﬁ)rggz(é 5‘8 ﬁ?%%ﬂz%@@m
3H), 3.42 (s, 3|"DH6)21§15§d Nl—()qs 42'1)5 1}?1)6ZH§A§9n/(szc4hl)4o@ [ﬁm](*t 2H), 4.26

(m 213 1 H), 8.15 (d, 1 H),
8.44 (s, 1 H. LRMVS: m z APCI + 442 [M—I]+ V\D 2004/ 096810 PCT/ 1B2004/ 001433

- 146 5 Example 189
N-[1 -(2-Ethoxyethvl)-3-methoxymethyl-5-({3R)-3-methyipiperazin-1-yl)-1 H-
pyrazolol4,3-dlpyrimidin-7-vilpyrimidin-4-ylamine dihydrochloride

HSC AN
N-" "N
\\O

CH,

N/\r
LNH anc

This compound was made by the method of example 183 using (R)-2-

H,C

10  methylpiperazine and the monochloro compound of preparation 112 as starting
materials.
'H NMR (CD30D, 400MHz) &: 1.22 (m, 6H), 2.64-3.17 (br m, 4H), 3.44 (s, 3H),
3.67 (q, 2H), 3.78, 4.35 (2d, 1H), 3.91 (t, 2H), 4.60 (d, 2H), 4.78 (m, 4H), 8.21 (d,
1H), 8.60 (d, 1H), 8.83 (s, 1H). LRMS APCI+ m/z 428 [MH]"

-

15

Example 190
N-[1-(2-Ethoxyethyl)-3-methoxymethyl-5-(piperazin-1-vi)-1 H-pyrazoio[4.3-

dlpyrimidin-7-ylipyrimidin-4-ylamine dihydrochloride




'H NVR (CD30D, 400MHz) 5: 1.12 (t, 3H), 1.74 (m N~CH3 2H), 1.93 (m 2H),
2.19 (m 2H), 2.32 (s, 3H), 2.44 14 F (s, 3H), 3.00 (m 2H), 3.09 (s, 3H),
3. 44 (swo03bl)40968059 (q, 2H), 3.88 (t, 2H), 4.69 (m S5SHCT/MB20B/0W33IN 1 H),
8.15 (d, 1 H, 823 (m 1 H. LRVs:nmz APCl+ CH3 469 [MH + 'H NWVR ( CD3OD,
400MHz) 8: 1.09 (t, 3H), 2.25 (s, N-18% H), 2.40 (s, 3H), 3.26 (m 1 H),
3.42 (s, 3H), 3.58 NOCH3 (q, 2H), 3.88 (t, 2H), 4.01 (m 2H), 4.24 (m 2H),
CH3 1. 68 THis campouhdiras macEH)Jy ife: Atitod oiebdﬁmlm 183(using fertpytyd. 47 (s, 1H)
A-reaction not heated in a seal ed vesseé cae |umflga§r| dﬁ s used in
pl ace of MNPewEENa icasRPBigteARch emgnpﬁ | |CP Y R{ERAEHAN b2 BRie HNR3R4
anm ne was eq of N - ethyl i isop ropyl ami n e. 5 D-reaction
perforrredStgﬁ%%l\yfgg (?Zr m crowave radi atlon for 40 mns at 180C. E-product

i sol at ed hyNMR gogommdam)eﬁ hez1 peaHNR.97HM, @lq) t3e4:B Qet&}y) SB® (g,um

fluori de added 04: N-net -azeti di nam ne g_) uoroacet ate) used
as' desor 2 361 g, 4H), 390 (b9, Aoen, Ay 6208, 305 S8 (31519580 gpep 170,

Ex 206 an 42, 5-di azabi cycl o[ 2. 2. 1] hept ane used as
descri bed iﬁ @fﬁlA&gﬁ m%y{?‘{% d(Eng Trans) 36; 4; 2000; 429-431 Ex
209: (3S)-1-nethyl-3-(nethylam no)pyrrolidine used from preparation 115. 15
Exanpl es 216 - 228 The appropriate nonochl oro conpound (preparations 72,

110,135, 136, 138, 140, 159 and 1ExampledPland the appropriate HNR3R4 anine
(5 Geq) et & g Rln(Rone. 8- dnKRVIAPSY 51 ot BRI A” Uil 4.cact | on
10 yl-1H-pyrazolo[4,3-d]pyrimidine-5,7-diamine .
H,C

The monochloride of preparation 72 (115mg, 0.35mmol) was combined with the
amine from preparation 115 {(187mg, 1.73mmol) and N-ethyldiisopropylamine
(0.3mL, 1.73mmol) in dimethylsuifoxide (4mL) and the reaction mixture stirred at
15  120°C for 16 hours. The cooled reaction mixture was diluted with ethyl acetate o~
(10mL) and water (10mL). The organic phase was separated and the aqueous
was further extracted with ethyl acetate (3x10mL). The combined organic
solutions were washed with water (3x15mL), dried over magnesium sulphate
and concentrated in vacuo. The crude product was purified by column
20 chromatography on silica gel using dichloromethane:methanol 99:1 to 85:15 to
yield a gum, 21mg.
'H NMR (CD30D, 400MHz) &: 1.20 (1, 3H), 2.01-2.28 (m, 2H), 2.42 (s, 3H), 2.48
(s, 3H), 2.76 (m, 2H), 2,95 {(m, 2H), 3.16 (s, 3H), 3.64 (q, 2H), 3.87 (t, 2H), 4.63
(t, 2H), 5.32 (m, 1H), 8.31 (d, 1H), 8.59 (d, 1H), 8.79 (s, 1H). LRMS:m/z ES+ :
25 412, [MH]



20 to 110-120C for 18 hours in a seal ed vessel. The reaction m xture was
diluted with ethyl acetate, washed with water (x2) and the organic phase
dried over WO WOQu096840 PCT/ |1 B2004/ 001433 - 147 magnesi um atrgBaieo@qsh
concentrated in vacuo. The residue was purified by colum chromatography on
silica gel eluting wth dichloronethane: net hathdl : 0. 880ammoni a 99:1: 0. 125 to
95:5:0.5, then triturated wth ether/pentane to yield the desired product.
5HN7 NR HICNNNI 8 H3C CH3 No. E_amw_HNNR(CmOD 400M—Iz)8
1.20 (t, 3H), 2.33 : 3.

3.64 (q, 2H), 3.87
(d,»1 H, 8.79 (s,
1.21 (m 6H), 2.42 . : d, ,
217° HH3.87 (t, 2H), 4.61 (t, G, 8. . (), 1 H, 8.78 (s,
1 H. LRMS:mz APCl + 357 [MH + H NVR_(CD3OD, : 1720 (m 6H), 2.41
(s, 3H, 2.57 (s, 3H, 3.18 (s, 3H, -CH3 H 3.72 (q, 2H),
3.88 (t, 2H), 4.61 (t, 2H), 8.17 (d, LRVS: n z ES+ 371
[ VH + WO 2004/ 096810 PCT/ | B2004/ 001433

H,C

5 The title compound was made from the dichloro compound from preparation 54,
the amine from preparation 115, and 2-amino-5-methylpyridine, following the
method of example 131.

'H NMR (CDCls, 400MHz) 8: 1.20 (t, 3H), 1.39 (t, 3H), 2.1-2.3 (m, 2H}, 2.37 (s,
3H), 2.54 (s, 3H), 2.91 (m, 2H), 2.80-3.25 (m, 4H), 3.20 (s, 3H), 3.61 (m, 2H),

10 3.95 (m, 2H), 4.63 (m, 2H), 5.50 (m, 1H), 7.53 (d, 1H), 8.14 (s, 1H), 8.28 (d, 1H)
9.65 (br s, 1H). HRMS:m/z ES+ : 439.29, [MHT*

Example 193
1-(2-Ethoxyethwi)-3-ethyl-A°-methyl-A°-[(35)-1-methyipyrrolidin-3-yI]-N -
15 pyrimidin-4-y!l-1H-pyrazolo[4,3-dlpyrimidine-5,7-diamine
J H,C

} The title compound was made from the dichloro compound from preparation 54,
the amine from preparation 115 and 4-aminopyrimidine, following the method of
example 131.
20 'H NMR (CDCls, 400MHz) &: 1.26 (t, 3H), 1.39 (t, 3H), 2.20-2.40 (m, 2H), 2.68 (s,
3H), 2.90 (q, 2H), 3.11 (s, 3H), 3.05-3.40 (m, 4H), 3.67 (q, 2H), 3.92 (m, 2H),



'H NMR (CD30D, 400MHz) 5: 1.23 (t, 3H), 2.41 (s, 3H), 2.57 (s, 3H), 3.24
(s, 3H), 3.36 (s, 3H), 219 -CH3 -OCH3 3.65 (m 4H), 3.87 (m 4H), 4.61 (m
2H), SwkVa00fwoskidH), 8.43 (d, 1 H). LRVE: nfz APCl + 401p{Mzoo4diRd / O ; N: ]
H3C NI N CH3 N N H3C NH No. R Data 'H NVR (CD30D, 400MHz) 6: 1.17 (t,
3H), 1.24 (t, 3H), CH3 2. 41 (s, 3H),.13058 (s, 3H), 2 62 (m 1 H, 2.84 (m
2H), 220 N' \ N2.96 (m 1 H), 3.05 (m 1 H), 3.64 (g, 2H), 3.88 (m 2H),

[+ HARR T cRBRo? %{M §°Z%15°‘i§%5)@9+§* Ry 25’8& e Eae*@é?sm? 3 (s,

3H), 24%51@;4@6*)27%!\/&5(”1 1H, 2.82 (m 221 2H), 2.89 (m 1 H, 3.00 (m
1 H), 3.61 (g, 2H) 5(m -~* 2H), 4.57 (m 2H), 464(m2H) 6.99 (d,

1 H, 843 (d N1H. LRVMB:niz ES+ 412 [MH+ 'H NVR CF (CD30D, 400M{z): 8
1.18 (m 6H), 2.41 (s 3 3H), 2.8 14H) 2.90-3.20 (m 4H), 3.63 (m
2H), 222 1 3.88 (m 2H), 4.57 2H), 7.30 (d, 1 H, 8.51

E) gT / llB;% OTE;%O 3pre gha% dhibto cHRMBURE prREraticHi572) {261184V9320946 096810
143, 144, 159 and 161) (1eq), the appropriate HNR°R* amine (3-5eq) and N-
ethyldiisopropylamine (3-5eq) were dissolved in dimethylsulfoxide (3.5-
8.9mL.mmol") and the reaction mixture stirred at 120°C for 18 hours in a sealed
vessel. The reaction mixture was partitioned between water and

10  dichloromethane, the organic phase was separated and the aqueous washed —~
with dichloromethane (x2). 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:methano!:0.880

ammonia 98:2:0 to 90:10:1 to yield the title product.

15
R1
HN”
/0
HSC /N I o~ N
N
N\ =
N/kN/\rCH
H,C |\/NH
o~
No. R Data

"H NMR (CDsOD, 400MHz) &: 1.12 (t, 3H), 1.16 (d,
BH), 2.40 (s, 3H), 2.61 (m, 1H), 2.85 (m, 2H), 2.94

CH

\ (1) ®  {m, 1H), 3.08 (m, 1H), 3.58 (q, 2H), 3.87 (t, 2H), 3.92
194" | N (s, 3H), 4.51 (m, 2H), 4.65 (m, 2H), 6.85 (m, 1H),

= 7.95 (m, 1H), 8.42 (m, 1H) LRMS:m/z APCl+ 427

[MH]"




F X,
1.41 (d, 3H),
4H)

2.43 (s,
4.07 (m wWQ22B44BS104. 77 (m 4H),

3H),

F~O HN /N NF X CH3 N NH3C NH No. R Data 'H NVR (CD3OD, 400Mz) 6:
CH3 2.49 (s,

3H), 3.10 (m 1 H), 3.15-3.50 (m
6.97 (d, 1 H, 7.73 (delgTiaBAisnol438

(m 1H. LRVEB:mz ES+ 465 [MH + H NVR (CD30OD, 400MHz) 6: 1.00 (d, 3H),
2.40 (s, 3H), 224 "N 2.60 (m 1H), 2.80 (m4BH, 3.00-3.50 (m 2H), 4.00
(m 2H), 4.10 (t, 2H). 4.55 (d, 2H), 4.70 (t. 2H. 8.20 (m 1 H, 8.60 (d,
1 H, 880 (s, 1H. LRVE:nfz APCl +|'#53M D@OWGWHZM@QN’J\UNGH /214@;(3
i\N~iR HA N O ¢CH3 .RRDatalHNI\/R% 6: 1.21 (t, I—%
3.19 NN (s, 3H), 3.45 (s, 3HyH;3. &51)(§.584m),, 1f® 243%6[71 25)., 295251 HH. 902t
2H), 4.69 (m 4H)ac®.33 (d, 1 H), 8155 7
APCI + 387 [NH] + tog? , 400@21?'@ o'tk %9 %ﬁ({_s(mz%ﬁjd_‘) 45%?\"/’?’3%)&0
3.25 (s, 3H), 3.35 (s, 3. 44 (si.&8), 21 674@@113131 58.00 m2H)| 1%
oH), 3.89 (m 4H), 4.1 4H), 6] 92 {’ ?I-? )g LT S fm
H) . 1H). RMszAPCI+4 T[MH]
H,C- 'H NMR (CD2OD, 400MHz) &: 1.14 (d, 3H), 1.20 (,
o6® Q 3H), 2.40 (s, 3H), 2.58 (M, 1H), 2.82 (m, 2H), 2.95
NZ (m, 1H), 3.02 (m, 1H), 3.66 (g, 2H), 3.87 (t, 2H), 3.90
. (s, 3H), 4.54 (m, 2H), 4.60 (t, 2H), 6.44 (m, 1H), 7.63
(m, 1H), 7.76 (m, 1H) LRMS:m/z APCl+ 427 [MH]*
'H NMR (CD3OD, 400MHz) &: 1.20 (m, 6H), 2.41 (s,
CH, 3H), 2.46 (s, 3H), 2.61 (m, 1H), 2.83 {m, 2H), 3.00
107f | NTN (m, 2H), 3.61 (q, 2H), 3.87 (t, 2H), 4.55 (m, 2H), 4.65
| P (t, 2H), 6.93 (d, 1H), 7.67 (dd, 1H), 8.05 (d, 1H).
LRMS:m/z ES+ 411 {MNa]"
'H NMR (CD3;0D, 400MHz) &: 1.14 (m, 6H), 2.33 (s,
CH, 3H), 2.41 (s, 3H), 2.43 (s, 3H), 2.61 (m, 1H), 2.82
ogE | NS (m, 2H), 2.96 (m, 1H), 3.04 (m, 1H), 3.58 (g, 2H),
_ I P 3.83 (m, 2H), 4.57 (m, 2H), 4.63 (m, 2H), 6.80 (s,
7 CH;  l1H), 8.01 (s, 1H). LRMS:m/z ES+ 425 [MH]'
'H NMR (CDsOD, 400MHz) &: 1.10-1.17 (m, 6H),
N, cH. [2-351(s,3H),2.40 (s, 3H), 248 (s, 3H), 2.59 (m, 1H),
o | N7 ? 2.79-3.07 (m, 4H), 3.59 (g, 2H), 3.88 (1, 2H), 4.52 (m,
= cH. BH). 465 2H), 7.97 (d, 1H), 8.61 (d, 1H).
3
L RMS:m/z APCl+ 425 [MH]*




N LRVS: i z APCl + 430 [ MH + WD 20041096810 PCT/|B20041001433 -150 H NMR
(CD30D, 400MHz) 8: 1.12 (t, 3H), 2.41 CH3 (s, 3H), 3.30 (s, 3H), 3.44 (s,
3H), 3.¥802§0g/09BH, 227 -OH 3.83 (m 4H) 3.89 (t, 2HPCHIB2M4(0M433H), 6.92
(d, N1 H), 813 (d, 1 H, 8.35 (d, 1 LRVES: Mz APCl + 416 [MH+ M _N J
HN' v. HBC NN M | ~ N NCH3 HO CH3 1ﬁ2N|VR(cosoD 400MHz) 6: 1.22 (m 6H),
3.20 (s, 3H), 3.65 (g. 2H). 228 3.76 (g, 2H), 3.91 (t, 2H), 4 .69 (t, 2H),
4.85 (m [2H), $.36 (dd, 1 H), ‘:—BNMR (((:BaoD H)onm-iz)ga (‘5191(m-|)6H)LRl\dR(|$(j ES+
395 [ MNa]|[+ A-the reaction wasg_diluted w oroget ane not et hyl

acetate. |B-purifiefhy HPLC u?d"hg P 6 )t ?r@ﬁ UBr bEbet-Be-%d 1 dmadi); _
acetonitriile ag eldant. GCi Jé)lagt@%ﬁﬁlstsgd(—% )g-g!g7 Ph,lﬁﬁ ,C¢ﬁ§§' yr@H‘)I yori de

added to bfp reagFro 5 Exar
4S) - 2, 5-OF azabi/c cll\lo'wz 2. 11 hegt 82s.y1Hi), B-62{st ek VERMS Jm/2-AROIW miz H-
pyr azol of|4, 3-d] di n-7-ylil - 4- met hyl pyridi n-2-vl am ne hydrochloride N-
HN \ CH3 | H3CN|N 412 [MH]"

= 0]
NN
HN CH,
/0
H.C N | NN o~
N
N - /F{a
A
Hac R*
No. -NR°R* Data

'H NMR (CD20D, 400MHz) &: 1.10 (t, 3H), 1.16 (d,
q o 3H), 2.40 (s, 3H), 2.59 (m, 1H), 2.80-2.97 (m, 3H),

| N/\( ® 13.07 (d, 1H), 3.54 (g, 2H), 3.62 (s, 3H), 3.84 (t, 2H),
pot l\/NH 4.48 (d, 2H), 4.63 (t, 2H), 6.61 (d, 1H), 7.71 (dd,
1H), 8.10 (d, 1H). LRMS:m/z APCl+ 427 [MH]"

"H NMR (CD3OD, 400MHz) 8: 1.10 (t, 3H), 2.39 (s, ~

, 3H), 3.18 (s, 3H), 3.34 (s, 3H), 3.55 (m, 4H), 3.62
s, 3H), 3.78 (t, 2H), 3.85 (t, 2H), 4.62 {t, 2H), 6.

202 \N/\/o (s, 3H) (t, 2H) (t, 2H) {t, 2H), 6.61
(d, 1H), 7.69 (dd, 1H), 8.34 (d, 1H). LRMS:m/z

APCl+ 416 [MH]*
"H NMR (CD3OD, 400MHz) 3: 1.11 (t, 3H), 1.20 (1,
e 3H), 2.49 (s, 3H), 3.24 (s, 3H), 3.56 (g, 2H), 3.62 (s,
203 L 3 3H), 3.67 (g, 2H), 3.88 (t, 2H), 4.76 (t, 2H), 6.63 (d,

1H), 7.73 (dd, 1H), 8.04 (d, 1H). LRMS:m/z APCl+
386 [MH]*




NHCO NN H3C NH10 The chloro conmpound from preparation 122 (2. 3g,
6.37mmol ), tent butyl (1 S,4S)- (-)-2,5-diazabicyclo[2.2.1

] hept ane- 2- caryeonhpdoes63- 89, 19. 11mmol ) and caesium fl uori

6. 37l ) were dissolved in dinet hyl sul foxide (15m) and theq&glgg@%ﬁb‘éﬁlo
PCT/ 1 B2004/ 001433 -151 reaction m xture heatld@-to 110C for 18 hours. The
cooled reaction mxture was partitioned between 10%citric acid solution
and ethyl acetatle (400nL) and the Tayers Séparated. € aqueous phasSe was
extracted with dthyl acetate (200m.) and the combNTéd Jprgani c sol utions
were washed with water (200mi), brine 5 (200ni) thgp drijed over magnesium
sul phate and concentrated in vacuo. The resid ed in

di chl or onet hane [(40nm.) and trlfluoﬁoaﬁ%tlc aci 1 Orl) and®the solution
sﬂrredatroomtemmr&urefor re ion mxture was
concentrated inivacuo and the re%ldue par@(tl P t ween di chl or onet hane
(100nm.) and sodijum carbonate sol ution (10 The»orgaﬁﬁc sol ution was
dried i o over negnesium sul phate and evaporjat ed N© vaglo. The crude product
was purified by colum chronatography og ilica gel lgJuting with

di chl or onet-hane: et hanol : 0. 880 anmoni a (9Y.5: 2 5:0. Zéqto 95:5: 0. 5) The

product was then—gissqlved gRthanehs and 2N-hydrechl-or S o

added and the sjol'titi gn eva@gﬁg:e 1 vacuo. The solldtﬁ5§ recrys%all?ged
fromisopropyl 15 acetaterether to a

yel l ow solid, 1.]15g. 1‘i NVR ( CD3OD, %@M%E@P ggﬁml iﬂ% ‘ﬁ( QH?t£4§Af
2.17 (m 1 H, 235 (m1 %53 (s, 3|-$)L|)z422 QBqusaH)s,sﬁl)Szzmrm 2H),, 38259

Iy
:.
>
p
2
E_
D
b
—

2H), 3.90 (t 3. 2
R T AR S ARt e @%(tE%choamnzw.wméH)@

54.53; H 7.05; N, 22./82. C22HS0oNSG; K On A€ S 4 05;
o 55 obe 1 H¥o K57}, 28806 dae@uifSs s @%R; 8.7 (fn,
1H). LRMS:m/z APCl+ 397 [MH]*
< 'H NMR (CD30D, 400MHz) &: 1.08 (t, 3H), 2.23 (s,
y | 6H), 2.38 (s, 3H), 2.42 (s, 3H), 3.26 (m, 1H), 3.56
-CH

205° N (g, 2H), 3.84 (t, 2H), 4.00 (m, 2H), 4.22 (m, 2H),
C|H3 4.64 (t, 2H), 6.92 (d, 1H), 8.14 (d, 1H), 8.46 (s, 1H).
LRMS:m/z ES+ 411 [MH]*
'H NMR (CDsOD, 400MHz) &: 1.12 (t, 3H), 2.00 (m,
\N/\ OH), 2.40 (s, 3H), 2.42 (s, 3H), 2.4 (s, 3H), 2.92
206 K/N\ (m, 2H), 3.59 (m, 4H), 3.84 (m, 3H), 4.63 (m, 2H),
A CH; l4.82 (m, 1H), 6.93 (m, 1H), 8.15 (m, 1H), 8.37 (m
1H). LRMS:m/z ES+ 423 [MH]*
'H NMR (CD30D, 400MHz) &: 1.10 (t, 3H), 2.39 (s,
CH, 3H), 2.41 (s, 3H), 3.24 (s, 3H), 3.35 (s, 3H), 3.58 (q,
g7 \N ~_-O M), 366 (t 2H), 3.87 (m, 4H), 4.63 (t, 2H), 6.92 (d,

1H), 8.13 (d, 1H), 8.35 (s, 1H). LRMS:m/z APCl+
400 [MH]*




Exanpl e 230 N45-((1 S,

4S) - 2, 5- Di azabi cycl of 2. 2. 1l hept - 2- vl ) - 3- net hoxynet hvl - 1- (2- 25

pr opox WEORYIHJ09481M- pvr azol of 4, 3-dl pyri mi di n-7-yl | - 4- netBI/BAHAOMID - v| ami ne
NHN. I CH3 H3CI NNNNN HAON 20041096810 PCTI 1 B20041001433
-152 The title conpound was obtai ned Trommthe chloro conpound from
preparation 160, and tent-butyl (1 S 48\ (-)-2 5-diazabibyclo[2. 2 1
] hept ane-[2- car boxylate follo thJMH%e(QﬂiaﬁI[é,dm{HVItle}sBrib@dtl&Hh%ﬁ)(SﬂZZQ,

T G g M S i
g:ég E?n oH). 4.0 E ) %'L'Ensggbl-ﬁj "gﬁ*?%ﬁﬂ?l&'ﬁ% geg H?’e. 94

(d, 1 H| 8.14 (d H) 8.3 LBMS m/H)APmRmar{MHES+ 453 [M—I]+ 10 ..
Exanmpl e 231 N-{5%-((1S,
4S) - 2, 5- O azabi gvcl o 2. 2. 11 hept - 2- yI) 3-nethyl-1-12-(2 2 2-
trif'uorgF'l‘IIU)&V)ctllyll-J. Hpyrazotoi2

1

3-dl pvrini din-7-vl 4rrethv|pyr|d|n2ylam aCH F HNF~CNNNNN
H3C NH 15 The title product was prepared by ajjmethod simlar to that
descri bed| for exarrpl e 230 usi n t he nq_rﬂq ound of preparation 141

and tert-putyl 1S5 495)-

209 'H NMR (CD3OD, 400MHz): & 1.16 (t, 3H), 1.95 (m, 1H), 2.23 (m, 1H),
D 41 (s, 3H), 2.44 (s, 3H), 2.47 (s, 3H), 2.71 (m, 2H), 2.80 (m, 1H), 2.88
(m, 1H), 3.14 (s, 3H), 3.62 (q, 2H), 3.86 (m, 2H), 4.66 (M, 2H), 5.59 (m,
1H), 6.93 (d, 1H), 7.70 (m, 1H), 8.16 (br, d, 1H). LRMS:m/z APCl+ 425
[MHT

HN N
/0
H.C y ] \N .
N
\S
N&LN/\

H,C s
“CH,

"H NMR (CD30D, 400MHz) &: 1.10 (t, 3H), 2.00 (m, 2H), 2.43 (s, 3H),
2,44 (s, 3H), 2.98 (m, 2H), 3.53-3.68 (m, 4H), 3.81 (m, 1H), 3.88 (, 2H),
4.62 (t, 2H), 4.82 (m, 1H), 8.36 (m, 1H), 8.77 (d, 1H), 8.80 (s, 1H).
LRMS:m/z ES+ 410 [MH]*

210




(-)-2,5-diazabicyclo[2.2.1 ] heptane-2-carboxyl at e.
5: 1.84 (m 1 H),
3.58 (m 1 Hywolwdhosksw 1 H),

4.72 (m 2H), 4.

LRVB: mf z ES+ 463 [ MH + WD 2004/ 096810 PCTI | BX#94/ 001433

H NVR (CD3CD, 400Mz)
3H), 2.41 (s, 3H), 3.06 (q, 2H),
1 H, 4.00 (q, 2H), 4caaBtdi00l6s 2H)
1 H, 8.13 (d, H, 825 (m 1 H

-153 Exanpl e 232

1.97 (m 1 H), 2.40 (s,
3.82 (s,

84 (m 1 H), 6.92 (d, 1

N-[5-(3,8-Di azabicyclo[3. 2. 1l oct-3-vl)-1-(2-ethoxyethyl)-3-nethyl-1 H

pyrazol o[ 4, 3-dl d
H3C NN NX NN
foam fromthe ch
3, 8-di azabi cycl d

yrimdin-7-yll-4-nmethyl pyridi n-2-
|l 1-13C NH 5 The title conpound
| oro conpound from preparation 1
[3.2.1 ]Joctane-8-carbqg

mne N HN\ CH3 -~O\
ained as a yell ow
tert-butyl

NCet T3 (2002),

899-902) following the procedure/deSG i bed in xarrbl e 231% 'H NWR ( CD30D,
400MHz) 8:1.12 (jt, 3H), 1.89 (Hnc4H), 2. 4NJ(2 \I\EYH)’ 3.19 (m 10 2H), 3.6D
(g, 2H), 3.75 (m 2H), 3.86 (t,°2H), 4. 2H)' 4.65 (t, 2H), 6.92 (d, 1
H, 7.39 (d, 1Fp, 8.20 (br s, 1 H. L g ES¢Q23 41 Exanpl es
233-238 The apprjopri ate nmonochl or opprecur gor (N epahat i onfs 120, 134, 139,
140 and 15 143)| (1 eq), the appropPi 2‘5 NR3R4 ani d}er&f(j P')s and
N- et hyl di i sopropgyl am ne (3eq) where di'ssol ved in di ul f oxi de
(3.80nL. Mol -) adnd the reaction mxture placed in a ReactiVial TM.and heatef
to 120C for 18 hours. FhlMR 4CDL0R, 400MHZ)ed: ats g, 6HR.02 wot(h, i), &-5%h0, 1H,
mxture extract 621;’“ th 8bA. 2625 YLs 04", 2H), 3.43 (s, 3H), 3.61 (g, 2H), 3.88 (1, 2H),
4.55 {m, 2H), 4.67 (s, 2H), 4.70 (1, 2H), .91 (d, 1H), 7.64 (m, 1H), 8.03
(m, 1H). LRMS:m/z APCI+ 441 [MH]*
CH,
’A /RS
No. Data
H NMR (CD3;0D, 400MHz) &: 1.09 (t, 3H), 1.21 (t,
3H), 2.36 (s, 3H), 3.17 (s, 3H), 3.43 (s, 3H), 3.57 (q,
3 - \f}lACHa oH), 3.72 (q, 2H), 3.87 (1, 2H), 4.67 (m, 4H), 6.89
CH, (d, 1H), 8.12 (d, 1H), 8.35 (s, 1H). LRMS:m/z
APCI+ 400 [MH]*
'"H NMR (CDs0D, 400MHz) §: 1.09 (t, 3H), 1.94 (m,
——OH 2H), 2.10 (m, 2H), 2.40 (s, 3H), 3.42 (s, 3H), 3.58
. ~_ i (q, 2H), 3.67-3.79 (m, 4H), 3.88 (t, 2H), 4.26 (m,
21
D 1H), 4.64 (s, 2H), 4.70 (t, 2H), 6.92 (d, 1H), 8.15 (d,
1H), 8.44 (s, 1H). LRMS:m/z APCi+ 442 [MH]*




organi ¢ phase was dried over magnesi um sul phate and concentrated in vacuo.
20 The residue was taken up in dichloronethane (20-50m. mmol-'), treated
with twhhbdaweasetic acid (4-201. moi 1) and the m xthoTaB3®HODEA3 at room
tenperature for 5 hours. The mi xture was then concentrated in vacuo and the
residue taken up in ethyl acetate andi#@shed with 10% sodi um

hydr ogencar bonat e sol ution. The organi c phase was dried over magnesi um

sul phat e erﬁconcentrat ed i n 2 Wﬁmﬂ)(cﬂé"@[)r ggopmez)qu pgur(ﬂ BHed1 v @e)|um
chr omat ogiiaphy ¢n si a(a eluting 'with dichl oronet hane: net hanol 99: 1 to
98:2 to yileld the des pr od{gH), 1\80 m@ﬁb%&&@méﬁn%@bﬁ@% 154

""N~O\ H3C NN N~ N N H3C ég@"r\{_{@w(%%%t%@ﬁéh%ﬂo%c@ﬁé ) 8:

1.11 It, ema.se(, 1 H), 4),
2.47 1s, N 3H), [3.14)Is, 2 5 ( 93;@ . 233
(m 2H), 3.97 Is, 1lH), 4. 66 ( 5%@%4)(@8@@ I-F?Z@Q(%QH)HB ( , 8.73
(d, 1 H. |LRVE: Mz APM™ 423 [V 8.15-{d\WRI)( &aac(m nldleBM%m/z PiaCHt 3H),
1.86 (m |CH3 1{H), 2.07 (m 19 l\é;;]%'s 2.42 I's, 3H), 2.43 (4, 1
3H), 3.18|(q, 2#), 3.%¢¢q, 2H? 93[ (m oH) 384 234 N (m 2H), 4.01 Is,
1 H, 4.66 (m 2H), 4.93 Is, 1 6.81 Is, 1 H, 8.19 (br, s, 1{H.
LRVE: mf z APCl + 423 [ MH + 'H_NNR(CDSCD 400MHz) 6: 1.17 It. 3H). 1.83 (m
CH1H, 201 (h1H, 2.41 | $¥H AMR (CD4OD, 400RHiz) 3.1089 (1, 3H), 2.25 (s,
, 15F N 6H), 2.40 (s, 3H), 3.26 (m, 1H), 3.42 (s, 3H), 3.58
n~CHs (@ 2H), 388 (t, 2H), 4.01 (m, 2H), 4.24 (m, 2H), -~
cI:H 4.68 (s, 2H), 4.72 (m, 2H), 6.93 (d, 1H), 8.14 (d,

~-{1H), 8.47 (s, 1H)

A-reaction not heated in a sealed vessel

B-1 eq caesium fluoride was used in place of N-ethyldiisopropylamine.
C-the trifluoroacetate salt of the HNR’R* amine was used, and 9 eq of A-
ethyldiisopropylamine.

5 D-reaction performed in NMP under microwave radiation for 40 mins at 180°C.
E-product isolated by trituration from ether/pentane.
F-1eq tetraethylammonium fluoride added

Ex 204: N-methyl-3-azetidinamine bis(trifluoroacetate) used as described in JP ™~
10 2002 255932, pg 5. ”

Ex 205 and 215: see prep 170.

Ex 206 and 210: (15,45)-2-methyl-2,5-diazabicyclo[2.2.1]heptane used as

described in Chem. Heterocyclo.Compd(Eng. Trans) 36; 4; 2000; 429-431

Ex 209: (35)-1-methyl-3-(methylamino)pyrrolidine used from preparation 115.
15

Examples 216 - 228

The appropriate monochioro compound (preparatioﬁs 72, 110,135, 136, 138,

140, 159 and 162 (1eq) and the appropriate HNR®R* amine (5-6eq) were

dissolved in dimethylisulfoxide (5-10mL.mmol™) and the reaction mixture heated

20 to 110-120°C for 18 hours in a sealed vessel. The reaction mixture was diluted

with ethyl] acetate, washed with water (x2) and the organic phase dried over



13 (m 2H), 3.60 (m 3H),
2H), 4.65 (m 2H), 4.89 Is,

1.92 (d, 1 3 2H), 2.41 Is,

3H), 3.70 (m 1 H), 3.83 (m 3H),

8.13 (d, 1 H), 8.38 (m

: H) .
PCT/ [ B2004/ 00143Bagnasignisuippateand ¢ercentratad i yacud

1 |‘|)
H . LRVS: m z ANPCRUOHA%G10 [ \VH) +

3.70 (m 1 H, 3.821s, 1 H, 235 N3.88It,
6.93 (d, 1 H), 7.67 (dd, 1H} 823& 1

HNI\/R(CD3CD 400M—Iz) 6: 1PGH

2.43 s, 73 18 (m 2H), 3.59 236 (m

463(mz N4.8 (m 1H), 6.92 (d, 1

B2904/08.43.

LRVS: n z ES+ 409 %h VH + WO 2004/ 096810
RH

esidyenvee paniietbby

400Mz) 8: 1.11 237 2.39 3H), 2. 41
(s, 3H§ 3.23 (rﬁ%ﬁﬁmﬁ@"‘%"]@@’%’(ﬁnyzws‘@g# 8“%9%7““3 81 (m (1$H),H2°, 85 (m
2H), 4.00 (m 1 dighiofbrtdthane:dthandl:8.880amndorith 996191125 & 93:5+:0.5. thekbtritiatch

H, 8.29 (m 1 H. LRVS Mz APCl + 423 [ M

+ HNNCH3 CFONN 3 N~ NL H3C

NH 'H NVR ( CD3amih atbhexpentanertiogieldine dgpired prodydd, 3H) | 2. 48 (s, 3H), 238

3.22 (d, 2H), 3.83 (s,

2H),

4.06 (m 4H), 4.40 (d, 2H), 4.75 (t, 2H), 6.95

X 7
HN N R
70
H,C N | XN
N
N\ — Re

~ "N

No.

RB

Data

216"

-N(CHs)2

"H NMR (CD3OD, 400MHz) &: 1.20 (t, 3H), 2.33
(s, 6H), 2.41 (s, 3H), 2.62 (t, 2H), 3.23 (s, 3H),
3.64 (g, 2H), 3.87 (m, 4H), 4.63 (1, 2H), 8.34 (d,
1H), 8.56 (d, 1H), 8.79 (s, 1H). LRMS:m/z APCl+
400 [MH]*

> 217

'H NMR (CD30D, 400MHz) &: 1.21 (m, 6H), 2.42
(s, 3H), 3.19 (s, 3H), 3.64 (q, 2H), 3.74 (q, 2H),
3.87 (, 2H), 4.61 (t, 2H), 8.35 (d, 1H), 8.55 (d,
1H), 8.78 (s, 1H). LRMS:m/z APCl+ 357 [MH]*

21g°

-CHs

'H NMR (CDsOD, 400MHz) &: 1.20 (m, 6H), 2.41
(s, 3H), 2.57 (s, 3H), 3.18 (s, 3H), 3.64 (q, 2H),
3.72 (a, 2H), 3.88 (t, 2H), 4.61 {t, 2H), 8.17 (d,
1H), 8.44 (d, 1H). LRMS:m/z ES+ 371 [MH]*




(d, 1 H,

7.70 (m 1 H),
239 N-f5-(3, 8-Di azabi cycl

- pyraz@loolody@eglopyrimid i
H3C_/N N N~ N N ON H3C H 5 WD 2004/ 096810 PCT/ | B2004/ 001133

8. 08
of 3.
n

[

2.
-7-

(br s, 1 H. LRMS:mz APCI+ 477 [ MH + Exanple
1 loct-3-vl)-3-nethyl-1-(2-propoxvethyl)-
vl | -6-nmethyl pyrid in-2-yptpm20000ii$3N CH3

-156 A m xture

of the chloro conpound from preparati etd@871 (150ng, 0.42mmol), tert-butyl
3, 8-di azabi cycl o[ 3. 2. 1] oct ane- 8-car boxyl ate (Tet. Lett. 43 (2002), 899- 902)
(446ng, 27T mmoJ), and caesiumf 8 mf%) I
di et hyl sul f oxide (3nL) was heat}gm{qq?%@’o‘%@lhgﬁﬁgﬁrs |nta§'-s[ea ed vessel .
5 The rea¢tion was popred into {saBeh), 287d(st Bel)y 824! (5 BH) 08.66i () Bl),e fil tered
off. This} solid &/g's di s& i.n _dj chl oromet hane, and theo?r’gl ution
evapor at eg 218 viackst d&ﬁés@éﬂ'”s&ﬁ@é@ AR o611 (7 b Bahe (deml)
trifluoroacetic|acid (2n) adbl heyso d
tenperatufe for| 3 houfs. The m Eﬁ?jr%ﬂg é ﬂ-linlég‘?\\)t@grt'/gdm?c%ﬁvggummthe
resi due partitipned between dichloromethane and 10 2N hydrochloric acid and
the | ayer g_separated he aquebus solution was basified using solid sodium
carbonate|and then extracted with dichl or o/rm1t hane (3x). These or gani ¢
extracts ywere dried over rragnesyuml%s;ul phdt e and evaporated in vacuo. |The
crude product was purified Hy-@ol u chr gnat ography on silica gel usiing an
el ution gradient of dichi,@r omethane/ :0.88 15 ammonia (100:0:0jto
98:2:0.25) to give the title conpdipnd #s a el | ow solid, 65ng. 1H NMR
(CD3CD, 400MHz) 3: 0.73 (t, 3H), 1. Q&; ~5xCH6 (m 4H), 2.40 (s,
3H), 2.44|(s, 3H), 3.11 (m 2H), 3.48 (t, 2H)N 3.60 (m 2H), 3.84 (t, |2H),
4.27 H.C K/NH -~
No. R' Data
"H NMR (CD50D, 400MHz) &: 1.17 (1, 3H), 1.24 (t, 3H),
CH, 2.41 (s, 3H), 2.58 (s, 3H), 2.62 (m, 1H), 2.84 (m, 2H),
290 N)QN 2.96 (m, 1H), 3.05 (m, 1H), 3.64 (q, 2H), 3.88 (m, 2H),
/[l\) 4.53 (m, 2H), 4.63 (m, 2H), 8.03 (d, 1H), 8.46 (d, 1H).
LRMS:m/z ES+ 412 [MH]*
"H NMR (CDs;0D, 400MHz) &: 1.13 (d, 3H), 1.25 (t,
CH, 3H), 2.43 (s, 3H), 2.49 (s, 3H), 2.56 (m, 1H), 2.82 (m,
01 N7 2H), 2.89 (m, 1H), 3.00 (m, 1H), 3.61 (q, 2H), 3.85 (m, o~
A P 2H), 4.57 (m, 2H), 4.64 (m, 2H), 6.99 (d, 1H), 8.43 (d, -
N 1H). LRMS:m/z ES+ 412 [MH]"
cF "H NMR (CD;0D, 400MHz): & 1.18 (m, 6H), 2.41 (s,
® | 3H), 2.68 (m, 1H), 2.90-3.20 (m, 4H), 3.63 (M, 2H),
222 | = 3.88 (m, 2H), 4.57 (m, 2H), 4.64 (m, 2H), 7.30 (d, 1H),
N/ 8.51 (d, 1H), 8.65 (br,s 1H). LRMS:m/z APCl+ 465
[MH]"




(m 2H),

4.65 (t,

2H), 6.90 (d,

1H, 7.66 (m i H, 8.10 (br d,

1 H.

LRMS: nfz 20 APCI + 437 [MH + 77 Exanpl es 240- 243 The appropriate protected
am ne (1 eq) WMA2004{0Pe84br oacetic acid (7.5- 12.5nL. mmoi 1) wePETABWEHOG1433

di chl oronet hane (15-42ni. nmoi 1) and the 25 re
The reaction mxtur

tenperature for
and t he residue

hydr ogencar bonat g sol uti on, the phases were sepathed and the aqueous
washed wi th di chj oromet hane. The organi ayeﬁiNmas dried over nagnesi um
sul phate and congentrated in vRcupr—The r i due|[30 was purified by colum
chromat ography oh silica gel elﬁxf;;-mﬁth Néi nmet hane: nmet hanol : 0. 880
amoni a 100:0:0 to 90:10:1 to wield the Aﬂe5| roduct. WO 2004/ 096810
PCT/ 1B2004/ 1101433 -157 HN~R H3 N N H
(CD30D, 400MHz) 6:1.12 (t, 3H), 1.82 (d, :
2.42 (s, 3H), 3.p7 (m 240 IN CH3 2H), H§C56 (m 3H)
(m 3H), 4.63 (m rl a4- 3H, 7.62 (d, 1H, 811(
LRVS: Mz APCl + 499—-A NVR-(-CB36D—400MHz)— +5 ? IH-—34-83—m
N'N 1 H), 2.02 (mN@: , 2H42 (s, 3H), 3.00 (m 2H),D8@6. 2211 1 | 3.76
(m 4H, 3.90 (n—3H7; 4650:4”1 2 NMR (808D, 400MHz) &: 1.41 (d, 3H), 2.43 (s, 3H),
3 | 2.49 (s, 3H), 3.10 {m, 1H), 3.15-3.50 (m, 4H), 4.07 (m
223°¢ Nl XY | 4H), 4.77 (m, 4H), 6.97 (d, TH), 7.73 (dd, 1H), 7.98 (m
= tH). LRMS:m/z ES+ 465 [MH]
"H NMR (CDsOD, 400MHz) 8: 1.00 (d, 3H), 2.40 (s, 3H),
yad N]/\N 2.60 (m, 1H), 2.80 (M, 2H), 3.00-3.50 (m, 2H), 4.00 (m
‘)\) 2H), 4.10 (t, 2H), 4.55 (d, 2H), 4.70 (1, 2H), 8.20 (m, 1H),
8.60 (d, 1H), 8.80 (s, 1H). LRMS:m/z APCl+ 452 [MH]"
\
j 3
No. R’ R® Data
"H NMR (CDzOD, 400MHz) 8: 1.21 (t, 6H), 3.19
. Nl/\\\N ! (s, 3H), 3.45 (s, 3H), 3.65 (g, 2H), 3.74 (g, 2H),
= 3.91 (t, 2H), 4.69 (m, 4H), 8.33 (d, 1H}, 8.55 (d,
1H), 8.78 (s, 1H). LRMS:m/z APCI+ 387 [MH]"
'H NMR (CD3OD, 400MHz) 3: 1.11 (t, 3H), 2.40
CH, (s, 3H), 3.25 (s, 3H), 3.35 (s, 3H), 3.44 (s, 3H),
3.59 {(q, 2H), 3.66 (1, 2H), 3.89 (m, 4H), 4.70 (m,
226 Y | -OCH, (
| P 4H), 6.92 (d, 1H), 8.15 (d, 1H), 8.35 (d, 1H).
N LRMS:m/z APCl+ 430 [MH]"

18 hours_

ion mxture stirred at
was concentr at ed i n vacuo

8-

room




8.56 (m 1 H), 858 (d, 1 H, 879 (s, 1 H. LRMsEmz ES+ 396 [MH' HN CH3
HBC NN N~ NN H3/~’\I 0O NH H NWR (CD30D, 400MHz) 6: 1.11 (t, 3H), 1.82
(m 48w "f?“‘ 242 3.16 (d, 2H), 3.43 (s, skb,pér/%@m(memw 3. 64
(m 2H) 4.33 (d, 2H), 4.67 (s, 2H), 4.70 (t, 2H), 6.91 (d, 1
H, 8.13 (d, 1 H, 8 20 (s, 1 H. LRVEgy.z APCl+ 453 [M—|]+ WD 2004/ 096810
PCT/ | B2004/ 001433 -158 H N CH3 H3C NNMN N H3C-ON NH '"H NWR (CD3CD
400MHz) 5: 332 0—H——73H); “."1%t Ty 21 41
(s, 34, 312 (q, ' .70 (FWN@;CB O??PW’?W PigiEarheg- Py
4.73 (m 4H), 4. 6.9 ( . A 9, 21) H).
LRVE: Ml z ES+ 45 anpl e 23(2%? %3?% S’8R34?25{‘%&‘%ér 'ﬁ)lazasglscg%l of 2

| | hept - 2- y| 227 - 3- n&ﬁﬁ;(m, #HY, 389 (1, 2H), 4.70 (m, 4H), 6.92 (d

Rlyr azol of 4. 3-dl i m dijn-{7-yl 1- 4- {ﬁ)t, Iéyifwlﬁ_ll)na%é/tc?rql%e LﬁMéﬂ\:ln}/zCHB L—BC N

APCl+ 416 [MH]*

TH NMR (CD4OD, 400MHz) &: 1.22 (m, 6H), 3.20 (s, 3H), 3.65 (q, 2H),
228 | 3.76 (q, 2H), 3.91 (t, 2H), 4.69 (t, 2H), 4.85 (m, 2H), 8.36 (dd, 1H), 8.57
(d, 1H), 8.79 (s, 1H). LRMS:m/z ES+ 395 [MNaJ*

A-the reaction was diluted with dichloromethane not ethyl acetate.

B-purified by HPLC using 0.1 aq trifluoroacetic acid and acetonitrile as eluant.
C-isolated as the HCI salt
D-1eq caesium fluoride added to the reaction

Example 229 o,
N-[5-((1S, 45)-2,5-Diazabicyclo[2.2.1]hept-2-y1)-1-(2-ethoxyethyl)-3-ethyl-1 H-
pyrazoiof4,3-dipvrimidin-7-vi]-4-methyipyridin-2-vlamine hydrochloride

HCI

10 The chioro compound from preparation 122 (2.3g, 6.37mmol), fert butyi (15,4S)-
(-)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate (3.8g, 19.11mmol) and caesium
fluoride (967mg, 6.37mmol) were dissolved in dimethylsulfoxide (15mL) and the



N N? H3C NH The protected product of preparation 168 (62ng, 0.12mmol) was
di ssolved in ethanol (5nlL) and the solution treated with pall adi um hydr oxi de
(10mg) and 2MYORPBHEEROri ¢ acid (124L, 0.25mmol). The reactR(IABIHRIOIHE was
pl aced under 10 60psi for 18 hours and was :[fﬁl’_l treated with additional
catal yst (20ng) and pl aced under 60psi for lé ours. The reaction m xture
was filtered through Arbocel(r) and the filtrate concentrated in vacuo. The

resi due was pur i fEastomMixiaEe heatecthioht? Sgloag ByhassThe egolps regiction mejxine was

15 pr oduct . Lo R0 RPBRRL 00 G et 8P bEEh ek otk got Brd o drebisead e ©
400MHz) 6: 1.11 jayersHdpardtedR Tha a dt%.ls ﬁna@é EY eﬁiréﬁted&viﬂﬂeﬁ@ﬁcetg@é%zo%#)l

2H), 3.58 2H), 3.70 (q, 2 . 2H), 4.09 (s,
(23) Iz? 95 (s, gneh)c;t%awbiﬂc-:'(d?ong)anloasqi'@tiqrm,(vr\}]aragpaslme.@wimﬁwslatprm OmRMVbrinez

(brepar ati on® 1020PEIBHSR oieR Ve Aidanii R Bl Rhe 2B <lickbRatPr e Tog)
ver e dissol ved i psitiugaihy dsddived Bedi¢Robménine ghom ahH ANdordagefi€aeid @BmL)

m xture stirred at 120C for 18 hours in a sealed 10 vessel. The reaction
m xture was par tand teesplpieonsiedat spomtemperturatutZabeurs. Ihe renetiompuxtare

Concent rai ed 1 n s aproaRtegdiabloBhddtF B BB S PR a0 e mmstnae
ts: lt : gapgghuglt ut ag@amu&mrﬁjﬁgﬁlwigﬁpmbma@ SRUNRNCIG0MIOB TRE®GhAiIC SoIMicH thak fied
10 over rhagnesium sulphate and evaporated in vacuo. The crude product was
purified by column chromatography on silica gel eluting with
dichloromethane:methanol:0.880 ammonia (97.5:2.5:0.25 to 95:5:0.5). The
product was then dissolved in methanol, and 2N hydrochloric acid (1 eq) added
and the solution evaporated in vacuo. The solid was recrystallised from isbpropyl
15  acetate/ether to afford the title compound as a pale yellow solid, 1.15g.
'H NMR (CDsOD, 400MHz) 8: 1.10 (t, 3H), 1.34 (t, 3H), 2.17 (m, 1H), 2.35
(m,1H), 2.53 (s, 3H), 2.91 (g, 2H), 3.52 (m, 2H}, 3.59 (m, 2H), 3.90 (i, 2H), 3.98
(m, 2H),4.64 (m, 1H), 4.86 (m, 2H),5.20 (m, 1H), 7.15 (d,1H), 7.97 (s, 1H), 8.22
(m, 1H)
20  Microanalysis found: C, 54.53; H, 7.05; N, 22.82. C4oHsoNgO;HCI;1.5H,0
requires C, 54.37; H, 7.05; N, 23.06%.

g

Example 230
NI5-({1S, 45)-2.5-Diazabicyclo[2.2.1]hept-2-yl)-3-methoxymethyl-1-(2-

25 propoxyethyl)-1 H-pyrazoio[4,3-dlpyrimidin-7-yl[-4-methylpyridin-2-yiamine

N/




FFN\ NN-R3 H3C Ra No. R-NR 3R Data 1H NMR (CD3OD, 400MHz) 8: 2.14
(m 1 H, 2.41 (m 7H), 2.71 CH3 CH3 N (s, 3H), 2.91 (g, 1 H, 3.11 (m

245 4y (M 4, 335 (m 1), ol 13,96 ediathudilss 4,73 (1
@@@%2@4 (s, 1H, 6.96 (d. 1 H, 815 (d, 1 H, 1H).

CRE iz ARG+ 475 [VH + WO 2004/ 09685,@. PCT/ 182004/ 001433 -160 "H NVR

(cosoo 400Mz) 6: 1.16 (d, 3H), 2.44 (s, 257 OB (s, 2.64 (m

"5 3e e s el %F %%ﬂ%b‘)f@’%iﬁ%ﬁmi%m%% L %%Eékﬂso o
APCI + 46660 [:Mtﬂ %er‘t-bthRl 5@33@@ sma&abuc@clo[m 2]Heptand B-carbokbdate 2. 42 (s
3H), 8 (s, 3H), 3.15 24760 | NR N (m 5H),

gl_%o ( m foilpquung;tl'@@prpﬁﬁdur@ d@prm%d mszmnglﬁ@%)excgpbtlpe( gempoppd was
isolated as the free base.
5 'HNMR (CDsOD, 400MHz) &: 0.71 (t, 3H), 1.53 (m, 2H), 1.92 (m, 1H), 2.10 (m,
1H), 2.42 (s, 3H), 3.17 (q, 2H), 3.43 (s, 3H), 3.50 (m, 2H), 3.66 (m, 1H), 3.68 (m,
1H), 3.89 (m, 2H), 4.02 (s,. 1H), 4.69 {m, 2H), 4.74 (m, 2H), 4.95 (s, 1H), 6.94 (d,
1H), 8.14 (d, 1H), 8.33 (m, 1H). LRMS:m/z ES+ 453 [MH]"

10 —

Example 231
N-{5-((15, 45)-2 5-Diazabicyclo[2.2.1]hept-2-y)-3-methyl-1-[2-(2,2,2-
trifluoroethoxy)ethyl]- 1 H-pyrazolof{4 3-dlpyrimidin-7-y[}-4-methylpyridin-2-viamine

|
N S"cy

N/

>f°/\\
H,C o NH
15 The title product was prepared by a method similar to that described for exampie ™
230 using the monochloro compound of preparation 141 and tert-butyl (1S, 45)-
(-)-2,5-diazabicyciof2.2.1Jheptane-2-carboxylate.
'H NMR (CD;0D, 400MHz) &: 1.84 (m, 1H), 1.97 (m, 1H), 2.40 (s, 3H), 2.41 (s,
3H), 3.06 (q, 2H), 3.58 (m, 1H), 3.70 (m, 1H), 3.82 (s, 1H), 4.00 (q, 2H), 4.06 {t,
20 2H), 4.72 (m, 2H), 4.84 (m, 1H), 6.92 (d, 1H), 8.13 (d, 1H), 8.25 (m, 1H)
LRMS:m/z ES+ 463 [MH]*



3822(s, 1H, 868 (s, 1 H. LRVS:mz APCl+ 494 [M+ HVRjNN F3 N
NCR H3C R4 No. R -NR 3R Data 1H NVR (CD3OD, 400MHz) 6: 1.18 (d, 3H), 1.36

(t, 3H), 2 68 2.88 (m 4H), 3.02 (m 248 \ N ~N-

(m 1 H), 6“%’%}"” RO N ~NH 4. 03 (t, 2H), 4.55 (m 2H), "‘fﬁ“‘?ﬂ%‘?w
8.02 (m lH) 8.97 (d, 1 H, 9.45 (s, 1 H. LRVE:mz APCI+ 466 [ M + WO
2004/ 096810 PCT/ | B2004/ 001433 -161 'H NI\/R( oD, 400|\/Hz) 8: 1.20 (d, 3H),
1.35 (t, 3H), 2.60 (I/-NRNCH3 (m 1 H) 805 3.05 (m 249g'D |

'_\

2H), 4.05 (m 4H), 450(d 2K, N 4.70
H, 8.80 (s, 1 H. LRMS o A

1.18 (d, 3H), 1.35 (t,—3H 3 . | )
250 N N NH 4H), 2.99- 3. 11&(’.@[‘53 @ﬂpﬁﬂmldm-? yl]-4- methvlgvndln 2- vlamme

20(m 1 H, 860 (d,
/ H s CH

N/

" ,fx

5 The title compound was obtained as a yellow foam from the chloro compound
from preparation 120 and teri-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate
(Tet. Lett. 43 (2002), 899-902) following the procedure described in example
231.
"H NMR (CDsOD, 400MHz) &: 1.12 (1, 3H), 1.89 (m, 4H), 2.41 (2xs, 6H), 3.19 (m,
10 2H), 3.60 (g, 2H), 3.75 (m, 2H), 3.86 (t, 2H), 4.36 (m, 2H), 4.65 (t, 2H), 6.92 (d,
1H), 7.39 (d, 1H), 8.20 (br s, 1H). LRMS:m/z ES+ 423 [MH]*

Examples 233238
The appropriate monochloro precursor (preparations 120, 134, 139, 140 and

15 143) (1eq), the appropriate HNR’R* amine (3eq) and N-ethyidiisopropylamine
- (3eq) where dissolved in dimethylsulfoxide (3.80mL.mmol™”) and the reaction
mixture placed in a ReactiVial™ and heated to 120°C for 18 hours. The reaction
mixture was diluted with water and the mixture extracied with ethyl acetate. The
organic phase was dried over magnesium sulphate and concentrated in vacuo.
20 The residue was taken up in dichloromethane (20-50mL.mmol ™"}, treated with
trifiuoroacetic acid (4-20mL.mmol™') and the mixture stirred at room temperature
for 5 hours. The mixture was then concenirated in vacuo and the residue taken
i up in ethyl acetate and washed with 10% sodium hydrogencarbonate solution.
The organic phase was dried over magnesium sulphate and concentrated in
25  vacuo. The residue was purified by column chromatography on silica gel eluting
with dichloromethane:methanol 99:1 to 98:2 to yield the desired product.



(m 4H, 4.53 (m 2H), 4.72 (m 2H), 8.03 (s, 1 H, 8.48 (d, 1 H.
LRVB: mf z APCl +480 [MH] + 'H NVR (CD3CD, 400MHz) 6: 1.36 (t, 3H), 1.78 (m
2H), 1.94 CH3 ~CH3 (m 2H), 2.23 (m 2H), 2.35 (s, 3ibbobyaiiss 2. 54 (s,
3H), WISty N 3.03 (m 2H), 3.11 (s, 3H), 4.%% N CH3 (m 4H), 4. 69
(m 3H), 8.22 (m 1H)), 867 (s, 1 Hs4.LRVMB:mz APCl + 508 [ NH + WO
2004/096810 PCT/ 182004/001433 -162 HN-R O N N F N X IV-N-R3 O R H3C No.
R -NR R 4 : )

cH3 (m 1 H) 2, 85(m 2H) , 3.00 (m 252, RN 2H), 3.42 (s, 3H),’4.20g2
(m 2H), \ LNH 4.15 (m 2H), 4.70 (s, 2H), 4.82 (m 2H),
6.99 (d,| 1 H), 7.70 (m 1H)’\@.10 . LRVB:m z APCl + 495 [MH + 1H
NVR (CD30D, 400MHz) 8: H:C18 (d, s, 3H, 2.60 H3 CH(m L H,
2.80 (m| 2H), 2.90-3.05 j\
)
@NH
No. | R’ Data
"H NMR (CD3OD, 400MHz) 8: 1.11 (t, 3H), 1.86 (d,
1H), 2.03 (d, 1H), 2.35 (s, 3H), 2.41 (s, 3H), 2.47 (s,
N CH, | 3H), 3.14 (s, 2H), 3.60 (m, 3H), 3.70 (m, 1H), 3.89 o~
238 | | | (m, 2H), 3.97 (s, 1H), 4.66 (m, 2H), 4.88 (s, 1H),
CH; 17,99 (m, 1H), 8.73 (d, 1H). LRMS:m/z APCl+ 423
[MH]"
"H NMR (CDzOD, 400MHz) &: 1.12 (t, 3H), 1.86 (m,
CH, 1H), 2.07 (m, 1H), 2.36 (s, 3H), 2.42 (s, 3H), 2.43 (s,
3H), 3.18 (q, 2H), 3.59 (q, 2H), 3.69 (m, 2H), 3.84
234 | N7 | (m, 2H), 4.01 (s, 1H), 4.66 (m, 2H), 4.93 (s, 1H),
A CH, 6.81 (s, 1H), 8.19 (br, s, 1H). LRMS:m/z APCl+ 423
MH]"
-~
"H NMR (CD3OD, 400MHz) &: 1.17 (t, 3H), 1.83 (m, ’
CH, 1H), 2.01 (m, 1H), 2.41 (s, 3H), 2.48 (s, 3H), 3.04
(m, 2H), 3.60 (m, 3H), 3.70 (m, 1H), 3.82 (s, 1H),
235 | N7 3.88 (t, 2H), 4.65 (m, 2H), 4.89 (s, 1H), 6.93 (d, 1H),
X 7.67 (dd, 1H), 8.23 (m, 1H). LRMS:m/z APCl+ 409
[MH]*
cH, "H NMR (CD;0D, 400MHz) &: 1.10 (t, 3H), 1.92 (d,
2H), 2.41 (s, 3H), 2.43 (s, 3H), 3.18 (m, 2H), 3.59
236 | (m, 3H), 3.70 (m, 1H), 3.83 (m, 3H), 4.63 (M, 2H),
N 4.86 (m, 1H), 6.92 (d, 1H), 8.13 (d, 1H), 8.38 (m,
1H). LRMS:m/z ES+ 409 [MH]*




3 (m 2H), 3.42 (s, 3H), 4.00 (m (m 253 CN-H2H, 4.10 (m 2H), 4.50

(d, 2H), N 4.65 (s, 2H), 4.75 (m 2H), 6.90 (d, 1 H), 8.10 (m 2H).

LRVB: Mz APCMUZE4HP9R10+ 1H NVR (CD3OD, 400MHz) 8: 1.17 (t,PCHIB20@EINMIES,

3H), 3.39 (s, H3 3H), 3.61-3.68 (m 5H), 3.97 (g, 2546'D N O 1 N CH3 2H),

4.06 (t, 2H), 4.73 (s, 2H), / CH3 4.90 (t, 2H55-6.62 (d, 1 H, 7.70 (m 1
7.86 (d, 1 H. LRVMS:mz APCl+ 470 [ MH + WO 2004/ 096810

PCT/ | B2004/ 001438 -163 HWR F !'~/- ON N F NJN CH3_~Q ~NHH H3C J No. R

Data ' H NVR (CD3(0D, 400MHz) 8: 1.20 (m 6H), 2.:42 3H), 2.62 (m 1

H, 2.85 (m 2H| 3.00 (m 2H), 3.65 (g, 255 N | .10 (m 2H), 4.15

(t,, 2H), 4.60 (nl 2H), 4.75 (s, 2H), 4. m 2HN 6 H1 H, 7.70 (m

H, 810 (m 1 H. LRVB:mz APCl+ 569f MH\+ CH3|'H NMR (CD3UD, 400MHz) - 8:
N

1.20 (m 6H), 2.40 (s, H,C
N
NH

1

'H NMR (CDsOD, 400MHz) &: 1.11 (t, 3H), 1.92 (m, 2H), 2.12 (m, 2H),

237
(m, 1H), 3.85 (m, 2H), 4.00 (m, 1H), 4.64 (m, 2H), 4.81 (m, 1H), 6.91

2.39 (s, 3H), 2.41 (s, 3H), 3.23 (m, 1H), 3.38 (m, 2H), 3.58 (g, 2H), 3.81

(d, 1H), 8.15 (d, 1H), 8.29 (m, 1H). LRMS:m/z APCl+ 423 [MH]"
=

|

N~ CH,

/j HN
CFS/\O /N SN
"\ N//k

N
H,C NH

1 'TH NMR (CD30D, 400MHz) &: 1.92 (m, 4H), 2.42 (s, 3H), 2.48 (s, 3H),
238 | 3.22 (d, 2H), 3.83 (s, 2H), 4.06 (m, 4H), 4.40 (d, 2H), 4.75 (t, 2H), 6.95
(d, 1H), 7.70 (m, 1H), 8.08 (br s, 1H). LRMS:m/z APCIl+ 477 [MH]*

Example 239
N-[5-(3,8-Diazabicycio]3.2.1]oct-3-yl}-3-methyi-1-(2-propoxyethyl}-1 H-

pyrazolo[4.3-dlpyrimidin-7-yi]-6-methylpyridin-2-ylamine

=
HN \NI CH
3
; O/j
; HSC\/\ , SN



3H), 2.60 (m 1 H), 2.85 (m 2H), 3.00 (m 2H), 3.65 (g, 256 2H), 4.05 (
2H), 4.10 (t, 2H), 4.59 (m 2H), 4.70 (s, N 2H), 4.80 (t, 2H), 6.95 (d,
, 8&6‘%@})09% LRVS: m z APCl + 509 [MH] + HN N CH3 P@Tﬂmm{,mg\u CH3
~ MR (CD3OD, 400MHz) 8:1.21 (m9H), 2.42 (s, 3H), 2.62 (m 1
257 2.81 (m 2H), 3.00 (m 2H) 35 0 (m 2H), 3.63 (m 4H), 3.92 (m
4.59 (m 2H), 4.80 (s, 2H), 6.98°(d, 1 H), 765(m1H) 18.05 (d, 1

|_|)
pr épar a{\ﬁd'ﬁ'xi‘irgp‘i)%Jrg?é‘ng w ; hdegaé]dé%%g!rgtiéfgﬁﬂf ?{)Etfo bﬁ\% gp: (r)glmam ne
was addegg. B“N]?' pe?"% i%ggloYPzzﬂE?ét’aﬂ& L0 o‘ﬁﬂd&@éﬁ@t“’l_%@rlﬁﬁzoogﬁ%ﬁ]t he

reacti on was I'n a’seated vesse roduct treate

et her eal 96} (44&ng o@/nd&nblbleaﬁd/da@mbhnhluaieies(ﬁ&Sngeﬂmqnm)eal um fluoride was
added to the reaction m xture npl e 258 N-f3- Met hvl - 5- pi perazm I -vl-|
-f2-(2, 2! Qnemwbuﬁgx@@t(ﬁm&))@mbeateﬂ artua@r &Aer dBhawrs dn gysaaled vessel.

n-7- V!-‘:l %E%QX{ & Wag'pdhrgd ¥As8%ét8?, £ld ﬁeﬂe%na ﬂ:rec:p’ltaté\lﬂft\larjéd'\bff.hﬁﬁs H

solid was dissolved in dichloromethane, and the solution evaporated in vacuo.

m
1
H) N N
o
H)
2

The solid was redissolved in dichloromethane (6mL)}, trifluoroacetic acid (2mL)
added, and the solution stirred at room temperature for 3 hours. The mixture was
concentrated in vacuo and the residue partitioned between dichioromethane and
10 2N hydrochloric acid and the layers separated. The aqueous solution was -
basified using solid sodium carbonate and then extracted with dichloromethane |
(3x). These organic extracts were dried over magnesium sulphate and
evaporated in vacuo. The crude product was purified by column chromatography
on silica gel using an elution gradient of dichloromethane:methanol:0.88
15 ammonia (100:0:0 to 98:2:0.25) to give the title compound as a yellow solid,
65myg.
"H NMR (CD30D, 400MHz) 8: 0.73 (t, 3H), 1.57 (m, 2H), 1.75-1.86 (m, 4H), 2.40
(s, 3H), 2.44 (s, 3H), 3.11 (m, 2H), 3.48 ({1, 2H), 3.60 (m, 2H), 3.84 (t, 2H), 4.27
(m, 2R), 4.65 (t, 2H), 6.90 (d, 1H), 7.66 (m, 1H}, 8.10 (br d, 1H). LRMS:m/z
20 APCIi+ 437 [MH]"

Examples 240— 243
The appropriate protected amine (1eq) and trifluoroacetic acid (7.5-
12.5mL.mmol ") were added to dichioromethane (15-42mL.mmoi") and the

25  reaction mixture stirred at room temperature for 18 hours. The reaction mixture
was concentrated in vacuo and the residue was partitioned between
dichloromethane and sodium hydrogencarbonate solution, the phases were
separated and the aqueous washed with dichloromethane. The organic layer
was dried over magnesium sulphate and concentrated in vacuo. The residue

30 was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:0.880 ammonia 100:0:0 to 90:10:1 to yield the
desired product.



A mxture of the chloride from preparation 140 (200ng, O0.5mvl), tert-butyl
1 10 pi perazi necarboxyl ate (165ng, 0.89mmol ), caesiumfluoride (76ny,

0. 5mmmol ), anwolNeetdogsidi | sopropyl am ne (0.88nL, 5. Omol) i NPCT/IB2004/001433

di met hyl sul foxi de (2nlL) was stirred at 110C for 18 hours. The cool ed

m xture was partitioned between ethyl acetal®7{25nL) and water (25nlL), the
| ayers separated, and the organi c phase washed with brine, dried over
magnesi um sul phate and evaporated in vacuo. 15 Theroduct was dissolved in
di chl oronet hane| (9nlL), trifluoroacetic acid (3rdyy” added and the reaction
stirred for 1.5ihours. The reacti o%%}gﬁporat d in vacuo and the resi dud
partitioned betyeen ethyl acetatesand aquedu bi car bonat e sol uti on.
The | ayers were|separated, the o?ganl C phﬁqé i ed'over rmagnesi um sul phat e
and evaporated |n vacuo. The resi due was tRitLK at wi th 20 ether/pentane tg
afford the titl e conpound as an off-white s I|d,N117mt;)\t-v NVR ( CD30D,
400MHz) 5: 2.40i(s, 3H), 2.46 (s, 3H), 24 (m 4H) e m 4H) 4.05 (m
4H), 4.73 (t, 2H), 6.94 (d, 1 H), 768(da, 1 : . LRVMB: Nz
APCl + 451 [ MH + WD _2004/ 096810 PCT/'| B2004/ 001433 -165 Exarrpl e 259
N-{5- (3, 8- Di azabiNoxdl o[ 3. B'1l oct -[3- VI) - 3- met hoxymet h\Data-[2- (2 2 2-
trifluoroethoxylethyl-1 ;
H pyrazol o[ 4, 3- dl pyrli mi di n- 7- yI | - 4-HBMR (G008, 0RMHZIN: el 2B SHIF162 (dF HN
N PNN N NN HEC O NG S A M urss o 1S 2 B %o A b %07 (m,

preparation 193/ (150ngy, Q. 35nmpp )|
240 NI ~ ® | 2H), 3.56 (m, 3H), 3.68 (m, 1H), 3.86 (m, 3H), 4.63 (m

= 3H), 7.62 (d, 1H), 8.11 (s, 1H), 8.32 (m, 1H).
LRMS:m/z APCIl+ 409 [MHT"

'H NMR (CD30OD, 400MHz) 3: 1.19 (t, 3H), 1.83 (m
1H), 2.02 (m, 1H), 2.42 (s, 3H), 3.09 (m, 2H), 3.56-
241 /“\) 3.76 (m, 4H), 3.90 (m, 3H), 4.63 (m, 2H), 4.92 (s, 1H),

8.56 (m, 1H), 8.58 (d, 1H), 8.79 (s, 1H). LRMS:m/z
ES+ 396 [MH]*

"H NMR (CDsOD, 400MHZ) 5; 1.11 (t, 3H), 1.82 (m, 4H), 2.38 (s, 3H),
3.16 (d, 2H), 3.43 (s, 3H), 3.58 (q, 2H), 3.64 (m, 2H), 3.87 (t, 2H), 4.33

| (d, 2H), 4.67 (s, 2H), 4.70 (t, 2H), 6.91 (d, 1H), 8.13 (d, 1H), 8.20 (s, TH).
, LRMS:m/z APCl+ 453 [MH]*

242




tert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (J. Med. Chem 1998,
41, 674) (160ng, 0.72mmvl) and N-ethyl diisopropylamne (244L, 1.4mmol) in
di et hyl sul f oxi de (3nmL) were heated at 120C for 18 i
ReactW@i280419%81¥he i xture was poured into water, a%i‘??@é@‘e‘ i th
di chl oronet hane (2x). The 10 conbi ned organic fractions were washed with
wat er, dried over magnesium sul phat-#58nd evaporated in vacuo. The resi dual
oil was dissolved in dichloronethane (6nL), trifluoroacetic acid ( )
added, fand the solution stirred at roomte ature 3 hours. The reaction
was concentrated in vacuo, the residue partitioned between dichl oropet hane
and 2N hydrochloric acid and the 15 | ayers sepapat ed. The aqueous phase was
washed i th di chl oronet hane, th basiHjnéd ng (39l i d sodi um bi car bonat e.
This solution was extracte H'h i chl ot onet hane (3?(), t hese conbi ned
organi cjextracts dried gyer nmagnesin ate and evaporated in vaguo. The

hro

e

crude pfoduct was purified by col tography on silica gel us$ing an
nol~Q. 88 amonia (98:2:0{25 to

96:4:0.p).to afford the I-%{.Ell conpound Hs a é\%‘wfoam 80nmg. 'H N

(CD3CD, { 400MHz) 8: 1.76-1I. ’?}b 2.39 (s}..38)),.,3.15 (m 2H), 3.42

el utionjgradi ent of 20 dichl oronet Ra

3H), 3.9 (m 2H), 4.02 (q, 2H),;” 4.10 (t, 2H),~4 (m 2H), 4.68 (s| 2H),
4.77 (t._2H), 6.92 (m_ 1 H) 8 13 (m 2H) |RVS.mz APCl+ 507 [MH-+{25 WO

2004/ 096810 ﬁmm@%mMMHfm‘ﬁarﬁp@mmwBH[,(ESS (dsyH} |
5- D i cydi 0[.2. 2. ] 2.yl -1 (2- i )-3- 11
H py?g%:zgﬁzlébél(éy?h?ﬁé}ﬁﬁk"fh?ﬁs*fn% %3%5%3?5@?3%@ éﬁﬁé%éﬁgq*ﬁ’ O 3C HN
N N N-"T7X 3,89 (m, 3H), 4.73 (m, 4H), 4.91 (s, 1H), 6.93 (d, 1H), 8.15 (d, 1H), 8.39 -

(m, 1H). LRMS:m/z ES+ 453 [MH]"

Example 244
N-[5-((1R.4R)-2 5-Diazabicyclo[2.2.1]hept-2-y1)-1-{2-ethoxyethyi)-3-methyi-1 H-
5 pyrazolo[4,3-dlpyrimidin-7-yll-4-methylpyridin-2-ylamine

HN A CH,
/0
HBC /N | ~ N o~
N
N\ =
N)\N
H,C NH
The protected product of preparation 168 (62mg, 0.12mmol) was dissolved in
ethanol (5mL) and the solution treated with palladium hydroxide (10mg) and 2M
hydrochloric acid (124ul., 0.25mmol). The reaction mixiure was placed under
10 60psi for 18 hours and was then treated with additional catalyst (20mg) and

piaced under 60psi for 18 hours. The reaction mixture was filtered through

Arbocel® and the filtrate concentrated in vacuo. The residue was purified by
column chromatography on silica get eluting with

dichloromethane:methanol:0.880ammonia 95:5:0.5 to 90:10:1 to yield the title
15  product, 16mg.



H3C 0 ",INHJ5 The title conpound was obtained as a yellow solid fromthe
chloride frompreparation 159 and tert-butyl (1

S,4S)-(-)-2,5-diazabi cycl o[ 2. 2. 1] hept ane-2- carboxyl ate, following a simlar
procedure toyvbhedindeseri bed in exanpl e 259, except, the praaaBzoowes {380t
purified by columm chromatography. 'H NVR (CD30D, 400MHz) S: 1.11 (t, 3H),
2.01 (m 2H), 2.42 (s, 3H), 3.32 (m 10 2H59.3.43 (s, 3H), 3.60 (q, 2H),
3.82 (m 2H), 3.90 (t, 2H), 4.37 (m 1 H), 4.70 (s, 2H), 4.74 (m 2H), 5.06
( 1 , 6.971 ) ( , : Pl

i Exam)l J mllmé g)?D YodMizto:H 11§, 3M)( Fr02lik) 11y, LB 319PEUT (829
1-{3- Met hyl - 7- 64, rrpzin\(dnper)dBmBZ(nylz&m Weﬂq[%)(aﬂl(m 2H), 4.09 (s, 1H), 4.65
2-trifluoroet hoxvéet%l -
Pyrazol o[ 4. 3- d{FBy a(s- W] - P tmd i Hb-811¢ 46 by 18-36 4@, d H) CHBMBroz HN N

N NA ~N N - H’gg 0(19 SM‘\_@ZOOM 096810 PCT/1B2004/001433 -167 Sodi um
hydr oxi de sol uﬁ A 8 1 M 0.76nmmol) was added to a solution of the
conmpound frmm preparati on 203 (200ny, 0.38mmol) in dioxan (5n), and the

reaction stirred at roomtenperature for 18 hours. The m xture was
partitioned between ethyl acetate (2dEampesi2dbie@5720m.) and the Iayers 5

TN L b e Rt v
regtS Ir gﬁte swa\sAer e appiopiiaty BINRARIN@aineGs5eqhasre dissbies@prodmetyisnlfvageq2. 7T18.6
mbL.mmol ) and the reaction mixture stirred at 120°C for 18 hours in a sealed
10 vessel. The reaction mixture was partitioned between water and ethyl acetate,
and the layers separated. The organic layer was 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 to yield the

titte product.

15
R1
HN"
yo/\\
N AN
SRS
N :}[’
H,C R
y No. R -NR°R* Data

'H NMR (CD;0D, 400MHz) &:
2.14 (m, 1H), 2.41 (m, 7H), 2.71
N (s, 3H), 2.91 (g, 1H), 3.11 (m,

A = 1H), 3.23 (m, 4H), 3.35 (m, 1H),
245 | AN Q

N 3.98-4.09 (m, 4H), 4.73 (t, 2H),

CH, 5.24 (s, 1H), 6.96 (d, 1H), 8.15
(d, 1H), 8.22 (s, 1H). LRMS:m/z
APCl+ 478 [MHI®




purified by col um chromatography on reverse phase silica gel using an
elution gradient of water:nethanol (100:0 to 20:80), and the appropriate
fracti Qg whus@igentrated in vacuo. The residue was dipgsaby@do0N33

di chl oronet hane (10nL), the solution dried over magnesi um sul phate and
evaporated in vacuo to afford the titi@-conpound, 30ng. 'H NVR ( DMSO- d6,
400MHz) 8:1.52 (m 2H), 1.84 (m 2H), 2.30 (s, 3H), 2.50 (m 4H), 3.00 (m

2H), 3.95 X . 4706 . 2H), 4747 1 d 1
H)H? 7.94 mt 11:6,75;. 14 %;I, 1 )H) LRI\/Srmz EI N%ﬁ?{tzﬂﬁoonﬁr&?g& (
1- (3- Met hyl - 7- (6- et hyl pyri m di n- 4-yl am no) |- L183d( 3H2, 2.44 (s, 3H), 2.57

2-trifluofoethoxy)ethgH.- H- .
nyrazol o[ 4, 3-dl gyri m di n-5-yl } pi peri dine- 4- (s %Qﬁ-lﬁé (5 tHicdsB85 [, X, 0 F F

‘_thl'd

HNN FNN N NN @

ur e t "R d from
prepar ati prp4eF7 (w 3 Z\QN , et hLygII) S%%I pecgt( gp‘(jpg L, 1.22mmol)
i n di net hyl sul f gxi (2 was “\heathid at

H

20 Q0f (o, A B4 (mTRE), (34).@'06
m xture was partji4ioned b(Ftween i chl or onethane g‘: ) and wat e{ (50 and
the phaseg separfated. The|organic |ayer was| @52knagh@d (@ (w8 (d 2x2 rrL)

dried ovef magnesi um sul phate and evapor at ed M‘?’.? 3830
PCT/ | B2004/ 001433 -168 vacuo. The residue ”LIpdl SSO veg I'n '&%?(%n (2n),

sodi um hydr oxi dg (2. O, [MH]
'H NMR (CDsOD, 400MHz) &:

CH 2.00-2.45 (m, 4H), 2.42 (s, 3H), | -~
3 ~CH, .
Q /Q\l 2.50 (s, 3H), 2.88 (s, 3H), 3.15
247%¢ | || )N ‘\N (m, 5H), 3.60 (m, 2H), 4.06 (m,
/
N &n 4H), 4.72 (m, 2H), 5.00 (m, 1H),
3
8.22 (s, 1H), 8.68 (s, 1H).
LRMS:m/z APCl+ 494 [MH]'
—~—
No. R’ Data

'H NMR (CD;0D, 400MHz) &:
1.18 (d, 3H), 1.36 (t, 3H), 2.68
(m, 1H), 2.88 (m, 4H), 3.02 (m
N ~ CH,
vag | N N/\]’ 1H), 3.09 (m, 1H), 3.96 (q, 2H),
N i\/NH 4.03 (1, 2H), 4.55 (m, 2H), 4.78
(t, 2H), 8.02 (m, 1H), 8.97 (d,
1H), 9.45 (s, 1H). LRMS:m/z
APCl+ 466 [MH]*




1M 2. Omol) added, and the solution stirred at
The reaction was evaporated i n vacuo,
di chwérwteadadiie (20m.) and wat er (20nil),

hour s.
bet ween

ro
t he

omtenperature for 18
resi due partitioned

t he | ayer F&BavaHed33 and

the 5 aqueous layer acidified with 1 MC|tr|c acid. This solution was
di chl or onet hane (2x50m.) and!®he conbi ned organic extracts

extracted into
dri ed over

magnesi_um sul phate and evaporated in vacuo.

The crude product

was purified by
gradi ent of did

give the title 1

0 conp

col um
hl or o

n chromato

et hane: net |
pund as a

graphy on silica g

nanol : acetic acid

,ellowsolid 87ny.

elH Msjmgcmo@ lltdom.ﬂ-iz) a
(100:0:0 to 94:6:0.6
1.20 (VRH).ch8ertt, 3Abo

5: .1.73 (m 2H),l 2.02 . 50 4
3.18 (m 2H). 4/00-4.0 4 Eﬁ I2’34 72®'t1%88(® %&5"365%
8.64 (s, 1 H. LRMY*H 5 anpl e B3 405(m 4H), 4.50 (d, 2H),
1-{3- Et hyl - 7- ( 6-met hyl -yl a n Nli f2-(2,2,2-trifluoroethoxv)ethy
|-1 H pvrazol of{4, 3-dl 5- vl } pi peri di ne- 4- c‘é?@dk)ﬂH)eBa%Q ncd), ENSOF
eew. )" FFHNIN /N C OH 0 A mixture Hpﬁglél(rg1p|?npound
from preparation 200 ({L50ny, 0.36mmol), and 20 ethdl onipeCotate (277L,
1.80mmol ) in dinethylsplfoxide (1.5nm) was heated | LAMS: RgadACH- ab4 (M-}
120C for 18 houris._Theicooled mxture was partitij between ethyl acetate
(50m) and wat eé (501L) and the phases separ at ed. %Nl\md@ﬂs@ﬂ ACOMKZ)SS:
washed with water (50m.), dried ¢over magnesi um sulp rated in
vacuo. The residue was|di sseIH/ed in dioxan (3nm), sggbﬁﬂl @P;S{ F%%F(P 3%’ géB
3 N CH, |(s,3H),2.63(m, 1H), 2.87 (m,
250 N IN (:]\I/H 4H), 2.99-3.11 (m, 2H), 4.09
4)\)

e

(m, 4H), 4.53 (m, 2H), 4.72 (m,
2H), 8.03 (s, 1H), 8.48 (d, 1H).
LRMS:m/z APCI+480 [MH]*

251

s
\
N

|
CH,

'H NMR (CD;0OD, 400MHz) &:
1.36 (t, 3H), 1.78 (m, 2H), 1.94
(m, 2H), 2.23 (m, 2H), 2.35 (s,
3H), 2.54 (s, 3H), 2.88 (q, 2H),
3.03 (m, 2H), 3.11 (s, 3H), 4.06
(m, 4H), 4.69 (m, 3H), 8.22 (m,
1H), 8.67 (s, 1H). LRMS:m/z
APCl+ 508 [MH]*




25 hydroxide (2.5m., 1 M 2.5mvl) added, and the solution stirred at room
WO 2004/ 096810 PCT/ 1B2004/ 001433 -169 tenperature for 72 hours. The
react i GooWa/08sepor ated i n vacuo, the residue dissol wed/mgaossmbens (2n) and
the solution acidified using 10%citric acid solution. The resulting
precipitate was filtered off, washed wigh- water and dried in vacuo at 45C
to afford the title conmpound as a yellow solid, 106ng. 5 1H NMR (CD30D,
400MHz) 57135t —3H, I 73(m 2ZH), 1.99 (Mm_+2H), 2. 50 (5, 3f), 2162 (m
1 H, 2.80 (q, 2H), 3.15 (m 2H), 3.96-4.09HﬁmR4H), 4.60 (m 2H), 4./70 (m
2H), 8.17{(m 1 H), 8.66 (sfg 1l ) :m z APClI +509 [IVH] + The fol | owi|ng
preparati ons describe the pr ratq on ce ininternmediates 10 used in
t he precedi ng exanples. Prepanation 1 op N
ropyl - 4-nitro-2H pyrazol e- 3- cafboxam 0 »\r%ds NH2 H3C NO2 CH3 15 A
solution of 5-isopropyl-4-nitro-2H pyrayol ex§=carjyoxylic acid (Farmacq, 46,
11, 1991] 1337-1350) (69, 0.03nol) in/N, N-dinethy]formam de (69L) and
di chl oronet hane (67nmL.) was cooled t® -5C in ice/aoetone. Oxalyl chlorijde
(11.48g, 0.09nol) was added over (3@ minutes and the reaction mxture ﬁti rred
for 1 hour, the reaction mxture was then allowed to return to room
tenperat ure g TPr 2 ROUTST [The TREERFoN NTXture Was cepggntrated 1n vyacuo
and remai ping__spl vent azeotjroped wth dichl oronethane. The resultingj|solid
was suspended in| tetrahydrofuran (70nl), :&dlmﬁmm@andoow&qaammri a
(25nmL) added. The reaction jm xture was stirred for 30 mnutes and then
I

concentrated in jacuo. The Jesulting soli¢Tvél(d@#HPerhi(s sHlaRd2 fill tered
and dried|at 70Q undercwglcuum\ 25 to yicill d blﬁ’emllj,oﬂlé%t(m, 2H), 3.00 (m, """‘
- 7 N/\( 3 | 2H), 3.42 (s, 3H), 4.05 (m, 2H),
“ | K/NH 4.15 (m, 2H), 4.54 (m, 2H), 4.70
(s, 2H), 4.82 (m, 2H), 6.99 (d,
1H), 7.70 (m, 1H), 8.10 (d, 1H).
LRMS:m/z APCl+ 495 [MH]*
"H NMR (CD3OD, 400MHz) &;
1.18 (d, 3H), 2.39 (s, 3H), 2.60
GH, (m, 1H), 2.80 (m, 2H), 2.90-3.05
\N/\]/CHS (m, 2H), 3.42 (s, 3H), 4.00 (m
253 ~ | K/NH 2H), 4.10 (m 21-,|) 4.50 (d 2H,)
X . 4 y erl), 4. » 2H), —~
N 4.65 (s, 2H), 4.75 (m, 2H), 6.90 «

{d, 1H), 8.10 {m, 2H). LRMS:m/z
APCIl+ 495 [MH]*
"H NMR (CD30D, 400MHz) 5:
1.17 {t, 8H), 3.22 (s, 3H), 3.39 (s,
N ! 3 o \N A en 3H), 3.61-3.88 (m, 5H), 3.97 (q,
254" U c': " 3 [ 2H), 4.06 (t, 2H), 4.73 (s, 2H),
= 3 4.90 (t, 2H), 6.62 (d, 1H), 7.70 (m,
1H), 7.86 (d, 1H). LRMS:m/z
APCl+ 470 [MH]*




'H NVR (DVMSO d6, 400MHz) 8:1.28 (d, 6H), 3.55 (m 1 H, 7.59 (s, 1 H, 7.89
(s, 1 H, 13.72 (br s, 1 H. LRVMs:nlz ES+ 199 [ MH + WD 2004/ 096810
PCT/ 1 B2004/ Od#884/0968%0 Preparation 2 4-Nitro-2 H pvrazol e-Bermbexamnszde H
O,N N-/ N-12 N 4-Nitro-2H pyrazol e-3-carboxylic acid (2.72g,

17. 4nmol ) was added to a solution 5 of oxall¥¥3-chloride (2.42n, 27.7mol)
and NN-di net hyl formami de (80L) in dichloronethane (45nm) and the reaction
m xture stirred at roomtenperature for 2 hours.gThe reaction mxture was
concentrated in vacuo and azeotroped f di giN"or onet hane (3x100nmL). The
crude product s di ssol ved inF ? ydrpfuran, cooled in an ice bath, ang
treated with 0.}880 amoni a sal on 10 (2 . reaction m xture was
stirred at room tenperature ffor 18 hourqqthe co centrated in vacuo and the

resi due partitijoned between di chforonet ha Her (100nL). Theq
gneN um Bul ph te ahd concentrat gd

organi c | ayer was separated, dried over

In vacuo to yield the title product. ES+ mz 157 15 Preparati on
3 tent-Butyl trians-2, 5-di nethvl pi perazi ne-1-car boxvt - 3 0CH
HN N4 CH3 CH3 trans-2, 5-D nmet hygpi azine (I Qy, O. 087n01) mas di ssol ved
in a mixture of 8

No. R Data
"H NMR (CD3OD, 400MHz) &: 1.20 (m, 6H), 2.42 (s,
s 3H), 2.62 (m, 1H), 2.85 (m, 2H), 3.00 {m, 2H), 3.65 (g,
255 « N*7 | 2H), 4.10 (m, 2H), 4.15 (t, 2H), 4.60 (m, 2H), 4.75 (s,
X 2H), 4.85 (m, 2H), 6.95 (d, 1H), 7.70 (m, 1H), 8.10 (m,
1H). LRMS:m/z APCl+ 509 [MH]*
oh, "H NMR (CD30D, 400MHz) &: 1.20 (m, 6H), 2.40 (s,
3H), 2.60 (m, 1H), 2.85 (m, 2H), 3.00 (m, 2H), 3.65 (q,
256 = | 2H), 4.05 (m, 2H), 4.10 (t, 2H), 4.59 (m, 2H), 4.70 (s,
\N 2H), 4.80 (t, 2H), 6.95 (d, 1H), 8.20 (m, 2H).
LRMS:m/z APCl+ 509 [MH]"
~0 ot
} H.C

NH

H.C
"H NMR (CD30OD, 400MHz) & 1.21 (m,9H), 2.42 (s, 3H), 2.62 (m, 1H),
2.81 (m, 2H), 3.00 (m, 2H), 3.30 (m, 2H), 3.63 (m, 4H), 3.92 (m, 2H),
4.59 (m, 2H), 4.80 (s, 2H), 6.98 (d, 1H), 7.65 (m, 1H) 8.05 (d, 1H).
LRMS:m/z APCl+ 455 [MH]*

257°

A-the hydrochloride salt of the amine from preparation 115 was used, and an
equimolar amount of N-ethyldiisoproplamine was added to the reaction.



20 di oxan (18nL) and water (8nL) and cooled in an ice bath. D -tert-butyl

di carbonate (19.29g, 0.089npl) was added and the reaction mxture allowed to
ret ur n weo600eussienper at ure. Addi tional dioxan (9nl) amdTABR@Ex/004AL) were
added and the m xture stirred for 18 hours. The di oxan was renoved in vacuo
and the mixture basified to pH 9, extrHted into ethyl acetate dried over 25
magnesi um sul phate and concentrated, The m xture was purified by colum

chr omat ooy JiRd Ye2dtidH Watdolekrfosned imatdeated vessdl or onet hane 20: 80. The crude
WO 2004/ 096814) PCT/1B2004/ 001433 -171 product dll ssol ved in ether and
hydr ochl deiptoductitreatedauith atigsaakidC ﬁq,@rofr lﬂ'ﬁd‘?%ﬁ?'ﬂ ogdesal- title compound,

(2 73g) H 4 1.40 (s 9H), 2.90 (dd,
S et ‘?9%@9%0%'}@ et pBlre e L % 5 5 (b
2H) LRI\/S ES+ mz 5 215 [MH + Preparation 4 tert-Butyl
(3S) - 3-net hyl pi perazi ne-1-carboxylate H3 CH3 O CH3 HNN 4 CGH3 O 10 A
sol ution of (28)-2-nethyl pi pera2| n@l‘éﬂl@@.?éﬁSmml) and N-(tert-
al. 1.y de

but yI oxycay bony 'm %?‘ﬂquﬁeq@ﬂg %@&Qﬁﬂﬁ@( éOO{ﬂH) -

was stirre8

sodi um hydr oxi de SO' uti gpﬂda@:mvgnmwanmmam -gyigdirgver magnesi um
sul phate, and concentrated in vacuo to afford the title conpound as a cl ear

oil, 4.31 g. 15 1H NWR (CDCI 3 400MHz) 3: 1.1 3H), 1.45 (s, 9H,
2.74-2.90(br m 3H), 3.00 ( H, 3.78 ( 3.88-3.98 (br m 2H).
LRVS ES+ mz 201 [MH + HR¥ rat on53(|\/e orrethyl)-l

-nmet hyl pi peridine H3C N

)\

A mixture of the chloride from preparation 140 (200mg, 0.5mmoal), fert-butyl 1-

10  piperazinecarboxylate (165mg, 0.89mmol), caesium fluoride (76mg, 0.5mmol),
and N-ethyldiisopropylamine (0.88ml., 5.0mmol) in dimethylsulfoxide (2mL) was
stirred at 110°C for 18 hours. The cooled mixture was partitioned between ethyl
acetate (25mL) and water (25mL), the layers separated, and the organic phase
washed with brine, dried over magnesium sulphate and evaporated in vacuo .

15  The product was dissolved in dichloromethane (9mLl), trifluoroacetic acid (3mL) .
added and the reaction stirred for 1.5 hours. The reaction was evaporated in
vacuo and the residue partitioned between ethyl acetate and aqueous sodium
bicarbonate solution. The layers were separated, the organic phase dried over
magnesium sulphate and evaporated in vacuo. The residue was triturated with

20 ether/pentane to afford the title compound as an off-white solid, 117mg.

'H NMR (CD30D, 400MHz) &: 2.40 (s, 3H), 2.46 (s, 3H), 2.93 (m, 4H), 3.75 (m,
4H), 4.05 (m, 4H), 4.73 (t, 2H), 6.94 (d, 1H), 7.68 (dd, 1H), 8.05 (m, 1H).
LRMS:m/z APCl+ 451 [MH]*



"\~HN ~ 20 A solution of 3-(chloronethyl)-1-nethyl piperidine (9.2g, 50nmol)
(US 6184338, exanple 5) and 33% net hyl am ne in ethanol (60nm) in ethanol
(30n.) was kapb@dosssia seal ed vessel at 100C for 17 hours.pdhs20eantion

m xture was concentrated in vacuo and diluted with water before being
extracted into 25 dichl oronet hane and dri ed16%er nmagnesi um sul phate. The
reaction mxture was filtered and concentrated in vacuo to yield the title
product, 8.2g. Mcroanal ysis: Cbserved (ExdfipRO29H, 9.37, N, 13.21 %

CBHI BN2 Cal cul ated C 44 65% H 9.37% N 13. 02% V\D 2004/ 096810

PCT/ | B2004/ 001433 - N72-B:@piazabienclef 3% |-3-50ethE gl
-car boxvl at e A
3-i odoazeti di ne_r%or ‘ 117617 \ '

7.07mol ) was added to 33% nmet hyl am ne in et hanol (46h1|3) and the reactlon

m xture heated in a seal ed vessel at 100C for 24 houfs. The reaction m xture
was concentrated in vacuo and the residue partitio etween ethyl acetate
and 1 M aqueous sodi um hydroxi de-, T, rgani c | ayer way separated and

washed with brine, dried over si um sul phate concentrated in vacuo.
by CM chifdbinat oyr aphy on silica gel
0.8

10 The crude product was purifi
eluting wth dichloronethane: net hanol : 0 a nia 96:3.5:0.5 to yield the
NOH), 1.94 (m 1 H, 2.41

title product. "H NVR (CDCl 3, 400VMHz) 8: ,N
2 . LRMS APCI+ mz 187

(s, 3H), 3.49 (m 1 H), 3.67 (m 2H), 4.[\0{3'(
LZ iNH

[ MH + 15 Preparation 7
H3C\
5 A mixiure of the chloro compound from preparation 183 (150mg, 0.35mmol),
tert-butyl 3,8-diazabicyclof3.2.1]octane-8-carboxylate (J. Med. Chem. 1998, 41,
674) (160mg, 0.72mmol) and N-ethyldiisopropylamine (244uL, 1.4mmol) in

dimethylsulfoxide (3mL) were heated at 120°C for 18 hours in a Reactivial®.The
mixture was poured into water, and extracted with dichloromethane (2x). The

10  combined organic fractions were washed with water, dried over magnesium
sulphate and evaporated /n vacuo. The residual oil was dissolved in
dichloromethane (6mL), triflucroacetic acid (2mL) added, and the solution stirred
at room temperature 3 hours. The reaction was concentrated in vacuo, the
residue partitioned between dichloromethane and 2N hydrochloric acid and the

- 15  layers separated. The aqueous phase was washed with dichloromethane, then

basified using solid sodium bicarbonate. This solution was exiracted with
dichtoromethane (3x), these combined organic extracts dried over magnesium
sulphate and evaporated in vacuo. The crude product was purified by column
chromatography on silica gel using an elution gradient of

20 dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 96:4:0.5) to afford the
title compound as a yellow foam, 80mg.
'H NMR (CD10OD, 400MHz) &: 1.76-1.84 (m, 4H), 2.39 (s, 3H), 3.15 (m, 2H), 3.42
(s, 8H), 3.59 (m, 2H), 4.02 (q, 2H), 4.10 (i, 2H), 4.28 (m, 2H), 4.68 (s, 2H), 4.77
(t, 2H), 6.92 (m, 1H), 8.13 (m, 2H). LRMS:m/z APCI+ 507 [MH}"

25



(3R) - 3- Met hoxypvrrolidine trifluoroacetate H N ~*~ H3C O CF3CO2H
tert-Butyl (3R)-3-hydroxypyrrolidine-I|-carboxvlate (25g, 133.4nmmol) was 20
di ssolved in tetrahydrofuran (668nL) and the reaction oled to OC
on awoO Wed/9&3W. The reaction m xture was treated wl('(ﬁT/@a#l{fﬁf%gdrl de
(4.40g9, 80% dispersion in mneral oil, 146.6mvl) and stirred until back at
roomtenperature. The reaction m xtﬂﬁ@ was then treated wth nethyl iodide
(29.CQg, 200.0mowl) and stirred at roomtenperature for 18 hours. The
reaction mixture was diluted 25 V\_EM(ZOOWL) and concentrated in vacuo

until just tth § ned.. ated with
et hyl acetateﬁgggg%%

320041001433

¥ ‘ s-. - )

-173 Separmb%xgmét&g-mﬂgré%)@, ﬂ]@(#Hﬁu@hﬁ?&l}%éﬁ%@ﬁﬁr@%mmwacuo to
yield the produc S a brown 'S 0l d, ) was
di ssolved in diethyl ether (615nL) and hydrdgdy chloride bubbl ed through
the solution for 1 hour at roomtenperature. |5 The reaction mxture was
concentrated in vacuo and re-dissolved in e and stirred for a further 2
hours. The ether was decant gt~pff and the reactlon m xture concentrated in
vacuo. The crude productHywgs di $sol ved in | and treated wth
trifluoroacetic acid (200iL) an i rrddNat r'ﬂomterrperature for 2 hours.
The reaction m xture was concentrated inJvacuo to yield the title product.
10 1 H NWR (CD30D, 400MHz) 8: 1.96, 2.09(m 1 H, 3.08-3.37 (m
4H), 4.06 (m 1 H), 4.80 (s, 3H) N{Preparatfon 8
3- Am no- N- net hyl pr opi onam de hydroc Rl ~N\ NH2 HCO 15 O

HSC - .,

A

i NH s

S

5 The title compound was obtained as a yeliow solid from the chloride from
preparation 159 and tert-butyl (18,45)-(-)-2,5-diazabicyclo[2.2.1}heptane-2-
carboxylate, following a similar procedure to that described in example 259,
except, the product was not purified by column chromatography.

'H NMR (CDsOD, 400MHz) 8: 1.11 (t, 3H), 2.01 (m, 2H), 2.42 (s, 3H), 3.32 (m,

10 2H), 3.43 (s, 3H), 3.60 (g, 2H), 3.82 (m, 2H), 3.90 (t, 2H), 4.37 (m, 1H), 4.70 (s,
2H), 4.74 (m, 2H), 5.06 (m, 1H), 6.97 (d, 1H), 8.17 (d, 1H), 8.32 (s, 1H).
LRMS:m/z APCl+ 439 [MH]*

Example 261

15 1-{3-Methyl-7-(4-methylpyridin-2-ylaming)-1-[2-(2,2 2-trifluoroethoxy)ethyl]-1H-
pyrazolof4,3-dlpyrimidin-5-ylipiperidine-4-carboxvlic acid

CH

et

3

~

el
gﬂ

F

OH



Benzyl (2-(nethylcarbanoyl)ethyl)carbamate (7.92g, 33.52mmol) and 5% Pd/ C
(800ny) were dissolved in ethanol (300nm) and the reaction m xture stirred
at  room t enpEpatiimessamder 50psi of hydrogen for 4 hours. TRETARMAOLIG#3

m xture was filtered through Arbocel (r), washing through with ethanol, and
1 M 20 hydrochloric acid solution (37nL) wasl@dded to the filtrate. The
reaction m xture was concentrated in vacuo and the crude product was

azeotroped wit hSodminhpmm&idﬁ@aﬂeticﬁnxszsmd 10U imﬁsmmodpwas ddaieyil t©|ads<blhﬁ0:t1 lotfl e
product, 4.66g. 1H NVR (CDCl 3, 400MHz) 61 (s

(m 2t 7. 8o- atheco Tayng o) iepars Enata (290ro0 I0MEPbin Risvaniomi)nand o

34, 6rmol ) - pal | S8t GREIT) a’?é@%f‘ 5b Keperdslisg 6 hoerd e BRI 2. .
89.1 mml ) and pannueae@@b»xhé@h@ﬂmnao@taﬁé(mm aad i@t@fﬂ(‘ZDmL rd ddageiso a

solution of 5-bronopyridin-2-amne (7.0g, 40. Smml) in acetonltrlle (70mL)
and the reacki oﬁemrﬁ afhd heeﬁiql@ﬁ@é@ phase1gah agidifiedryeing d M eitim asidmolylinn thes

A e e

crude product wa@r@unea loedr Magpebiuim saiphaihad earpyraeed i Vacw. e wsidi@ was
met hanol : di chl oronet hane 3:97 to yield 3.6g of product. This residue was

di ssol ved in di BHIER®RECAkNRN shepralopEPhY oM reupiied 0528 Bilica @ek UsINgEN akkiPam

10 fluoride and T ' [ Ut
ari ed over mgSETEnd SalRk MR RRA G a0, ABAdp ARk e oS ¢
1.99 of fingl poackintated ih MWYR/. m{ld\ﬂéls;dm%;&oﬂfe@an(omhrﬁrorﬁéﬂmané i@m(u;,,
1H), 5.58 (d, IH), 6.48 (d, 1 H, 6.57 (m 1 H, 7.54 (d, 1 H, 8. 1
H) . LAVB APCl + Hezsalgtion Nried over magnesium sulphate and evaporated in vacuo toa ord
the title compound, 30mg.
H NMR (DMSO-ds, 400MHz) &: 1.52 (m, 2H), 1.84 (m, 2H), 2.30 (s, 3H), 2.50
(m, 4H), 3.00 {m, 2H), 3.95 (1, 2H), 4.06 (q, 2H), 4.47 (m, 2H), 4.64 (m, 2H), 6.78

15 (d, 1H), 7.94 (m, 1H), 8.14 (d, 1H). LRMS:m/z ES- 492 [M-H]

Example 262
1-{3-Methyl-7-(6-methylpyrimidin-4-ylamino)- 1-[2-(2,2 2-triflucroethoxy)ethyl}-1 H-
pyrazolo[4.3-dlpyrimidin-5-yl}piperidine-4-carboxvlic acid
CH,

~ N

J 0 |
F
I?(\ \j HN \N)
F
N,N | SN
\Y
P
H,C OH

20 O
A mixture of the chioro compound from preparation 197 (150mg, 0.37mmol), and
ethyl isonipecotate (188ulL, 1.22mmol) in dimethyisulfoxide (2mL) was heated at
120°C for 3 hours. The cooled mixture was partitioned between dichloromethane
(50mL) and water (50mL) and the phases separated. The organic layer was

25  washed with water (2x25mL), dried over magnesium sulphate and evaporated in



15 Preparation 10 5-Ethvlpyridi n-2-amne H3C N NH2 10% Pal | adi um on
carbon (300ngy) was added to a solution of the amne of 20 preparation 9
(1. 79, Wd2004mm0xd1) i n et hanol (80nl) and the reaction moyymean4/091438r ed under
15psi of hydrogen for 18 hours. The reaction mxture was filtered through
Arbocel (r) and the filtrate concentratd88tn vacuo. The resulting oil was

di ssol ved in dichl oronet hane and washed with a solution of potassium

fluoride yadxub Prk)residie wigaRiselvedaneaiieare@rale sothgn fdroriss (Roaile,
filtered and 25 concentrated in vacuo to yield 650ng product. '"H NWR

(400MHz, ONGIZPmsnol) addediandthe solukign stired gt roamaempsragiredpy 18dwoags.(d, 1

Starting dFRGYY Y8 FYEIPRY ednd/F ol &5 0 \P’??ﬁg ma'EeriaIs:
H, 7.26 ﬁl\;ﬁk 1 I—\){g 7.89 \%ﬂo %\TA H) \/\g ggo#{ 0{%\%@% Eﬁ@b%g 4@001433 175
5- Met hyl - dighidromieth Ry K@G@L}?aﬁd Wdtepmﬁqg)? t%&g@r@%@g%%‘gg?énd e 5

5- Et hyl - 4-ni tro-2H pyrazol e- 3- car boxam d 101 17, prep. 1,

synt hesi safupous Myer acBlifiedbyith-1NHCHtie et g1 5akumi@narvas;|ext(r&@edzmp0171, Pg.
17, prep.

17, B0 b HRSES ol PRI R bl VAR R o 08
Prepar ati agrkbidd stfpHatd and evAdothitetH? Vicub. h8 créde product was purified
by column chromatography on silica gel using an elution gradient of
dichloromethane:methanol:acetic acid (100:0:0 to 94:6:0.8) to give the title
10 compound as a yellow solid, 87mg. -
'H NMR (CDsOD, 400MHz) &: 1.73 (m, 2H), 2.02 (m, 2H), 2.44 (s, 3H), 2.50 (5, ~=
3H), 2.64 (m, 1H), 3.18 (m, 2H), 4.00-4.06 (m, 4H), 4.64 (m, 2H), 4.72 (t, 2H),

8.17 (m, 1H), 8.64 (s, 1H). LRMS:m/z APCl+ 495 [MH]*

15 Exampie 263
1-{3-Ethyi-7-(6-methylpyrimidin-4-ylamino)-1-[2-(2.2. . 2-trifluoroethoxy)ethyl]-1 H-
pyrazoiol4 3-dlpyrimidin-5-yipiperidine-4-carboxylic acid

CH,
=~ "N
<% N
FFH HN™ N
N

OH

o]

A mixture of the chloro compound from preparation 200 (150mg, 0.36mmol), and
20  ethyl isonipecotate (277ul., 1.80mmol) in dimethylsulfoxide (1.5mL) was heated

in a Reactivial® at 120°C for 18 hours. The cooled mixture was partitioned

between ethyl acetate (50mL) and water (50mL) and the phases separated. The

organic layer was washed with water (50mL), dried over magnesium sulphate

and evaporated in vacuo. The residue was dissolved in dioxan (3mL), sodium
25 hydroxide (2.5mL, 1M, 2.5mmol) added, and the solution stirred at room



R NO2 Rs NO2 Potassium carbonate (1 eq) and the appropriate R6Br (1 eq)
were added to a 15 solution of the appropriate pyrazole (see above starting

mat eri al s) (WQOUMEPGNO'\" di met hyl f or manm de (2-3nl. mol - 1) qrtdr,;ﬂagumg@gl on
m xture stirred un nitrogen at roomtenperature for 18 hours. The

reaction m xture was concentrated in vacuo-{@%d partitioned between ethyl
acetate and water, the organic phase dried over magnesi um sul phate and
concentrated i neypgy ZOh6lLHAeHRr Was: ete C

chr omat ogr aphy gn sﬁuéglﬂgrelé) ﬁu,tdéljnge r\%lggﬁénet hylwglgt%t?e ’g?ﬁ?gﬁ t‘PﬁgBI'@Elgue
100: 0 to vyi el d dibsolded im edtgrr(@tidtad e OGibroadiaifie drRGIMd 3aR0ditR04¢18 3olutibno
Prep R6 O Q N_\ NH2

1 R5 = H = - (CH2).20CH2CH3 ' H. N
(DVBO-d5, 400MHZ)e @S%‘I%P@C'P@Jfﬁ wag Tigred 0 R%Qlﬂt)asg‘éd Géﬁwatef@ﬂﬂ, R \gcuo at
2H), 8.26 (b VS: mz APCI + 229,
[|I\_/I|)-I]' 50t .Sﬁ@ () gftéha 881(35 o choudt ﬁﬁzﬂ(‘%@@ #'d%BW 8 213 (m 2r).
; gg Ezr IS%H)al EDI-PRIMF% CBHDD 4@0@-{}6 12$3(t 3|-P}21(7t3 n?@H&_g wR%rﬁszﬁzsol(ﬁ

- (CH2) 20CH2CH3 3H), M(m 2 89dnH2hi) 83 15(1112241), 396)4 02.(51 4, 43‘3%(m,£hi)6

(LqRNrsZ:iD 7 ipé?é 295 §4'47 {‘\351 ﬁﬂg@é(oé&f Lé&%\%&ﬁ@f@oéﬂ% (CDCl 3r

400MHz) 8: 2.51 (s, 3H) 3.33 (s, 3H), 3.74 (t, 2H),

The following preparations describe the preparation of certain intermediates
10 used in the preceding examples.

Preparation 1

5-Isopropyl-4-nitro-2 H-pyrazole-3-carboxamide

Ki[ 0O
/
N
\ /[ NH,
H.C NO,
CH

3
15 A solution of 5-isopropy!l-4-nitro-2H-pyrazole-3-carboxylic acid (Farmaco, 46, 11,
1991, 1337-1350) (6g, 0.03mol) in N,N-dimethylformamide (69ul.} and
dichloromethane (67mL) was cooled to -5°C in ice/acetone. Oxaly! chloride
- (11.48g, 0.09mol) was added over 30 minutes and the reaction mixture stirred
for 1 hour, the reaction mixture was then allowed to return to room temperature
20 for 2 hours. The reaction mixture was concentrated in vacuo and remaining
solvent azeotroped with dichloromethane. The resulting solid was suspended in
tetrahydrofuran (70mL), cooled to 0°C and 0.880 ammonia (25mL) added. The
reaction mixture was stirred for 30 minutes and then concentrated in vacuo. The
resulting solid was suspended in water, filtered and dried at 70°C under vacuum
25  toyield the product.
'H NMR (DMSO-ds, 400MHz) &: 1.28 (d, 8H), 3.55 (m, 1H), 7.59 (s, 1H), 7.89 (s,
1H), 18.72 (br s, 1H). LRMS:m/z ES+ 199 [MH]"



4.48 (t, 2H), 6.05 (br s, 1 H), 7.36 (br s, 1 H. LRVB:mz APCl + 251,
[MNa] + 15 R5 = -CH2CH3; R6 = -(CH2)20CH3 LRMB:m z APCl + 243, [MH + 16 R5 =
- CH2 CHRy 0 R+ foGd2) 20CH2CH3 ' H NMR (DI\/BOdG, 400MHz) 8: PCTOB20u/00RBY, 1.18 (t,
3H), 2.84 (q, 2H), 3.37 (g, 2H), 3.69 (t, 2H), 4.22 (t, 2H), 8.18 (br s, 1
H, 8.37 (br s, 1H. LRV&E:mz APC|+12 . [ MNa] + VD 20041096810
PCT/ | B2004/ 001433 -177 17 R = -CH(CH3)2; R6 = - (CH2)20CH3 ' H NVR ( DMBO- d6,
400MHz) 5:1.26 (d, 6H), 3.18 (s 351gga3a Qm 1 H) 3.65 (t, 2H), 4.25 (t,
2H), 8.17 (br s, 1 H), 8.40 (b LR

-CH3; R6 = - (CH2) 20( CH2) 2 CNIror MRV IgZ 3 GAT0aRaNgs 6:0.79 (t, 3H), 1.44
(m 2H), 2.41 (s, 3H), 3.29 (t, 2 3.79 (t, 2H) 4.22 (t, 2H), 8.18 (s, 1
H, 833 (s, 1 H. LRVMS mz APCl+ + 19 R5 = -CH3; R6 =

- (CH2) 30CH2CH3 1H NVR (DVBSO- d6, 4Qe . 1.08 (t, 3H), 1.96 (m 2H), 2.55
(s, 3H), 3.32 (m 2H), 3.37 (m /4. 15NH,, 2H), 7.64 (br s, 1 H), 7.89
(br s, 1 H. 20 R5 = -CH3; R6 = ) 20CH &H3) 2 ' H NMR ( CDCl 3400MHz)
8:1.07 (d, 6H), 2.54 (s, 3H) 356(m NG . 3.81 (t, 2H) 4.42 (t, 2H),
5.97 (br s, 1 H, 7.54 (br s, 1 H. LRVS?2APCI+ mlz 257 [MH + 21 R5 =

: mmilﬁq%@ A P%%ﬂ@'ggﬁb%ﬂ"%& BPag: 17 v, éd?’%’d i pysdilioge: i,
s, . df i Bhisridel (392mLMVB7 ESrwmial) z2rb N, Ndihethylformamide (80uL) in

dichloromethane (45mL) and the reaction mixture stirred at room temperature for

2 hours. The reaction mixture was concentrated in vacuo and azeotroped from —~
dichloromethane (3x100mL). The crude product was dissolved in
tetrahydrofuran, cooled in an ice bath, and treated with 0.880 ammonia solution
10 (20mL). The reaction mixture was stirred at room temperature for 18 hours then
concentrated in vacuo and the residue partitioned between dichloromethane
(300mL) and water (100mL). The organic layer was separated, dried over
magnesium sulphate and concentrated in vacuo to yield the title product.
LRMS ES+ m/z 157 [MH]*
15
Preparation 3

teri-Butyl frans-2 5-dimethylpiperazine-1-carboxylate
H,C CH,
o—<&—cH,
HN N—{ CH,

/ %

CH

1)

3
trans-2,5-Dimethylpiperazine (10g, 0.087mol) was dissolved in a mixture of

20  dioxan (18mL) and water (8mL) and cooled in an ice bath. Di-tert-butyl
dicarbonate (19.29g, 0.089mol) was added and the reaction mixture allowed to
return to room temperature. Additional dioxan (9mL) and water (4mL) were
added and the mixture stirred for 18 hours. The dioxan was removed in vacuo
and the mixture basified to pH 9, extracted into ethyl acetate dried over

25 magnesium sulphate and concentrated. The mixture was purified by column

chromatography on silica gel using methanol:dichloromethane 20:80. The crude



22 R5 = -(CH2)2CH3; R6 = -CH3 'H NMR (DMVBO-d6, 400MHz) 6: 0.93 (t, 3H), 1.62

(m 2H), 246 3.78 (s, 3H), 8.08 (m 1 H), 8.32 (m APCI
mz 213 A’S%‘Ed%ﬂ‘b%slo PCT/ | B2004/ 001433 -178 23 R ECT’@%@“*/W“?*

-CH(CHB)Z HNI\/R(DI\/SOdG 400MHz) S: 1.38(q 2.42 (s, 3H), 4.45 (m
1H, 821 (s, 1 H, 843 (s, 1 H. LRMEnMz KE’CH 213[M—|]+ Preparation 18

- d 1- t hox EP, 10725 19 - d

usi ng. 1- ot hoxy- SPOUEHNERAReNBH B AJotans By cioghoss Ac ol b aHheRRH Kpoheriage
using 2-(2-br orrqq@hgé[ybp{r%om C&f‘%&?aﬁ@%ﬁ% g7 ex. 5 4.1) Preparations 24
to 37 R6 R6 12 W NH? 5 NO2 R5 NH2  Ammoni um f or mat e

(5eq) was added mbNMl@mW\m{da %Mﬁlp)e&ﬁl 2N (did, BP%inQO@QH)JIM {dg, 1H) 321
hydr oxi de on car ban |_8.»10% WA he required 4-nitro yrazo |:gleq)
et hanol (4-5nL. 3a5%l(’f‘t?é")r3&3(%1 ﬁt%ﬁ'@ﬂrﬁ)bﬁ@e rAAdRY)- i M&ggﬁ“'
2 hours. The5rea§f5 meture was filtered through Arbocel (r) and washed
with ethanol and the filtrates concentrated in vacuo. |If present, renaining
et hanol was azeotroped with toluene, yielding the desired product. 15 Prep
R6 O ,NN NH2 .

Preparation 4

tert-Butyl (35)-3-methylpiperazine-1-carboxylate
H.C CHs

’ >—\ o—é—CH3

HN N—< CH,
\—/ o
10 A solution of (25)-2-methylpiperazine (3.8g, 38mmol) and N-(tert-
butyloxycarbonyloxy)phthalimide (10g, 38mmol) in dichloromethane (100mL)

was stirred at room temperature for 3 hours. The mixture was washed with 2N

sodium hydroxide soiution, the organic solution dried over magnesium sulphate,
and concentrated in vacuo to afiord the title compound as a clear oil, 4.31g.

15 "H NMR (CDCl; 400MHz) &: 1.12 (m, 3H), 1.45 (s, 9H), 2.74-2.90 (br m, 3H),
3.00 (d, 2H), 3.78 (m, 1H), 3.88-3.98 (br m, 2H). LRMS ES+ m/z 201 [MH]"

Preparation 5

3-(Methylaminomethvl}-1-methylpiperidine

HiCx L
H
20

A solution of 3-(chloromethyl)-1-methylpiperidine (9.2g, 50mmol) (US 6184338,
example 5) and 33% methylamine in ethanol (60mL) in ethano! (30mL) was

:M’

heated in a sealed vessel at 100°C for 17 hours. The reaction mixture was
concentrated in vacuo and diluted with water before being extracted into

25  dichloromethane and dried over magnesium sulphate. The reaction mixture was
filtered and concentrated in vacuo to yield the title product, 8.2g.
Microanalysis: Observed C, 44.80%, H, 9.37, N, 13.21%.
CatitgN2 Calculated C, 44.65%, H, 9.37%, N, 13.02%.



RS N2 24 R5 = H R6 = - (CH2) 20CH2CH3 ' H NVMR (DVBO-d6, 400MHz) S: 1.04 (t,
3H), 3.34 (g, 2H), 3.60 (t, 2H), 4.36 (s, 2H), 4.42 (t, 2H), 7.03 (s, 1 H),
7.40 (hyo3SeosRdbls10 LRVE: Nz APCI+ 199, [MH + WD 2004119881@20GN314820041001433
-179- 25 R= -CH3; R = H'H NMVR (DVBO d6, 400MHz) 5: 2.04 (s, 3H), 4.45 (br
s, 2H), 7.13 (br s, 2H). LRVB:mz APEI72-399, [MH+ 26 R5 = -CH3; R6 =
-(CH2) 30CH3 ' H NMR (DMBO-d6, 400MHz) 5: 1.82 (m 2H), 2.04 (s, 3H), 3.17 (s,
3H), 3.22 (t, 2H), 4.01 (br s, 2H)pr a}gt,éﬁs 2H) 7.45 (br s, 2H). LRVS Mz

APCl + 235, [MNa]+ 27 R5 = -CHB, OCH2CH3 ' H NMR (DVBO- d5, 400NMHz)
8: 1.03 (t, 3H), 2.02e tRgamino)aze 1 #p, 4.12 (br s, 2H),
4.35 (t, 2H), 5.37 (br s, 1H) 7. (br s, . LRVMS:mz APCl + 213, [MH +
28 R5 = -CH3: R6 = - (CH2)20CH3 ' H 400|sz) 8: 2.04 (s, 3H),
3.16 (s, 3H), 3.53 (t, 2H), HD7 ( M 40 (t, 2H), 7.47 (br s, 2H).
LRVS: m z APCl + 221, [NNa]+ 29 - CH2 - (CH2) 20CH3 ' H NVR (DA 3,
400MHz) 5: 1.20 (t, 3H), ?'%233 ng) 3.32 (s 3i1|) 3.80 (t, 2H), 4.46 (t,
2H). LRVB: nfz APCl + 213, - CH2CHB; - (CH2) 20CH2CH3 ' H NMWR

CDCl 3, 400MHz) 8: 1.14 , 1.23 3.50 , 2
% o (i, DUl asoqcvazezlﬂjne i b avyiate (RPC) %12472 [mz% 12i3) B.0g S o

P O?b?%gfgl) d&%éﬂ%? ﬂ‘R/?&MTﬁ})e iR ethard! (ﬁ@mlﬁ"gnd the’reaklibn 1M .

mixture heated in a sealed vessel at 100°C for 24 hours. The reaction mixture

317

was concentrated in vacuo and the residue partitioned between ethyl acetate
and 1M aqueous sodium hydroxide. The organic layer was separated and :
washed with brine, dried over magnesium sulphate and concentrated in vacuo.
10 The crude product was purified by column chromatography on silica gel eluting
with dichloromethane:methanol:0.880 ammonia 96:3.5:0.5 to yield the tille
product.
'H NMR (CDCls, 400MHz) 8: 1.43 (s, 9H), 1.94 (m, 1H), 2.41 (s, 3H), 3.49 (m,
1H), 3.67 (m, 2H), 4.06 (m, 2H). LRMS APCl+ m/z 187 [MH]"
15
Preparation 7

{3 R)-3-Methoxypyrrolidine triflucroacetate

H
N -~

H,C—0 CF;CO,H

tert-Butyl (3R)-3-hydroxypyrrolidine-1-carboxylate (25g, 133.4mmol) was

20 dissolved in tetrahydrofuran (668mL) and the reaction mixture cooled to 0°C on
an ice bath. The reaction mixture was treated with sodium hydride (4.40g, 80%
dispersion in mineral oil, 146.6mmol) and stirred until back at room temperature.
The reaction mixture was then treated with methyl iodide (29.0g, 200.0mmol)
and stirred at room temperature for 18 hours. The reaction mixture was diluted

25  with water (200mL) and concentrated in vacuo until just the aqueous remained.
The reaction mixture was treated with ethyl acetate (1500mL)}, the organic layer



3H), 3.55 (t, 2H), 4.07 (br s, 2H), 4.41 (t, 2H), 7.50 (br s, 2H). LRVB:mz
APCl + 227, [MH + WD 2004/ 096810 PCT/ | B2004/ 001433 -180 32 R = -CH3; Rb
- (CH2) 20( CH2) 2CH3 ' H NVR (CDCI 3, 400MHz) S: 0.85 (t, 3H), 1.55 (m 2H),
(s, 3H), 3.4?20@04/02%10 3.85 (t, 2H), 4.43 (t, 2H). LRVS: m PCRHRI0R/91F33
[MH + 33 R5 = - CHS3; - (CH2) 20CH( CH3) 2 é\INR(CDCIS 400MHz) S: 1.08
(d, 6H), 2.23 (s, 3H), 358(m1H) 3.83" 4.39 (t, 2H. LRVS

APCl+ mz 227 [MH + 34 R5 = -(CH2)2CH3; R6 = -(CHZ 20CH3 ' H NVR (CDO 3,

400MHz) 8:0.83 wpargtqad d:(feesizo\(aﬁmmesmzﬁquhﬁte canceaitrated BHyacw teyieis

oH). 4.46 7. A~+ 35 R5 = -(CH2)2CH3: R6 =
e NI\/(Rm( *“%9@?5%@%0@@ 13 J1r 62 (m 2H)( A (1. 2H)
2.80 (br s, 2H) ,THs &0 (2@75%!")23'0%”%‘5 dﬂs%l?@& in M‘@ﬂyl%h@f&ﬁﬁSwﬁg%

- CH(CH3) 2 1H NMR (CDCI'3, 400MHz) 5: % 23 (s
LRVS: i z APCI + hpdrogemghiorie lrabbled dmpug hesotquwfgodﬂmﬂ:m repmwamperature

Sy 3 ag (¢ othe eddlidi midlly w%a%égé%tr%!&#ﬁg%%E%'sa%&ed frh%;éexbap
rﬂ z 227 [ MH + Psgped §dr AFiES 2 Bodrs, Roe Rehél whs WlcAhidd ofNRd Me rédiztiidnizeurd

O A mxture of the appropriate 4-am nopyrazol e-5-carboxam de (see
prepar at i ons concentrated in vacuo. The crude product was dissolved in ethanol and treated

NI

20

with trifluoroacetic acid (200mL) and stirred at room temperature for 2 hours.
The reaction mixture was concentrated in vacuo to yield the title product.

10 1H NMR (CDsOD, 400MHz) 6: 1.96 (m, 1H), 2.09 (m, 1H), 3.08-3.37 (m, 4H),
4.06 (m, 1H), 4.80 (s, 3H).

Preparation 8

3-Amino-N-methylpropionamide hydrochloride
H

N NH, .HCI
H, C/ W 2
15 O
Benzyl (2-(methylcarbamoyl)ethyl)carbamate (7.92g, 33.52mmol) and 5% Pd/C
(800mg) were dissolved in ethanol (300mL) and the reaction mixture stirred at

room temperature under 50psi of hydrogen for 4 hours. The reaction mixture
was filtered through Arbocel®, washing through with ethanol, and 1M

- 20 hydrochloric acid solution (37mL) was added to the filtrate. The reaction mixture
was concentrated in vacuo and the crude product was azeotroped with
dichloromethane (x3) and dried in vacuo to yield the title product, 4.66g.
"H NMR (CDCls, 400MHz) &: 2.48 (m, 2H), 2.61 (s, 3H), 2.97 (m, 2H), 7.89-8.11
(br m, 3H)

25

Preparation 9

5-Vinylpyridin-2-amine

~

N NH

2



5 24-37) (1leq) and carbonyl diim dazole (1eq) in N, N-di nmethyl f or mam de
(3.8nL. mMmof 1) was stirred under nitrogen at roomtenperature for 1 hour. The
WO 200440260 406d16T/ 1B2004/ 001433 -181 reacti on was t hgryseatiedids 80C for
18 hours. The reaction m xture was concentrated in vacuo and the residue
triturated with acetone. The resultingl®Blid was filtered and dried to give

t he required product. Prep R6 O NNH N NO RH38 R5 = -(CH2)2CH3; R6 =
-CH3 ' H NMR 0 t 2
508 (o i‘ﬂngSﬁQ. Mﬁ%n%olfwg%lléﬁbuﬁ%acéﬁﬁ_ﬂé (OWnglz‘)imﬁw ( H),

- CH( CH3) ztnethmmlr(emwm 880101\191@) ) amd tri- ($6t0@3d)pf@|slphlrza @)6%@, 123&§mraol13 (m

" (Orb) 2ok A9 1R THISH f-oirsbRpuia 2 o (7 08 el o 3 2 61

(g, 2H) ([%téﬁltrﬁlg (TQH)L) a?rdﬁﬁe(rbact?d‘r‘) mn%‘tuf’&réﬂuxea*f%r 1911(9@3 ('ﬁhe ?é‘ﬁctuo'nRNS n z
APCF 2 -(CH 400MHz) 6:

2.21 65 mbt)ureama§ V\(aﬁhe@H)llth 2Mssoc(|um campnate swiu(mn (&G}ml.) Jime@:ﬂgamcss 2H) .
LRVMS: m z APCI -

( DI\/SO d6, SERFS dge% \% r@@gn%q_ﬁm sy%?é‘éﬂltezgg nél(%g%e’n(?ratgwn VaC% (¢,
2 0 oo GSTl d ¢ é%!?i By %ﬁg/g&s%urﬁedw collAMERTom a6 abhyZotPsilicd g udiRy
methanol:dichloromethane 3:97 to yield 3.6g of product. This residue was
dissolved in dichloromethane and washed with aqueous solutions of potassium
10  fluoride and then sodium hydrogencarbonate. The organic solution was dried
over magnesium sulphate, filtered and concentrated in vacuo to yield 1.9g of
final product.
'H NMR (400MHz, CDCl) &: 4.52 (br s, 2H), 5.13 (d, 1H), 5.58 (d, 1H), 6.48 (d,
1H), 6.57 (m, 1H), 7.54 (d, 1H), 8.05 (s, 1H). LRMS APCI+ m/z 121 [MH]"
15

Preparation 10

5-Ethylpyridin-2-amine

H,C A

10% Palladium on carbon (300mg} was added to a solution of the amine of
20 preparation  (1.7g, 14.1mmol) in ethanol (80mL) and the reaction mixture

stirred under 15psi of hydrogen for 18 hours. The reaction mixture was filtered

through Arbocel® and the filtrate concentrated in vacuo. The resulting oil was

()

dissolved in dichloromethane and washed with a solution of potassium fluoride
(2x10mL.), the organic phase dried over magnesium sulphate, filtered and

25 concentrated in vacuo to yield 650mg product.
"H NMR (400MHz, CDCly) &: 1.16 (t, 3H), 2.48 (q, 2H), 4.35 (br s, 2H), 6.46 (d,
1H), 7.26 (m, 1H), 7.89 (m, 1H)



-182 43 R = -CH3; R = -(CH2)20CH2CH3 ' H NMR (DMBO-d5, 400MHz) 6: 1.00 (t,
3H) 2.19 (s, 3H), 3.34 (g, 2H), 3.67 (t, 2H), 4.44 (t, 2H), 11.02 (br s,

LRVB: Mizo ARGlo@37: [MH 44 RS = H R6 = - (CH2) 20CH2HR /15 ko N33
(DI\/SOd8 40 |sz‘5 6: 0.97 (s, 3H), 3.36 (q, 2H), 3.70 (t, 2H), 4.51 (t,

2H), 7.34 (s, 1 H), 10.93 (br s, 1 H), 11.975(br s, 1 H 45 R5 = -CH3; R6 =
- (CH2) 30CH3 'H NMR (DMBO-dc,, 400MHz) 8: 1.82 (m2H), 2.18 (s, 3H), 3.17 (s,

3H), 3.26 (t, 2H), 4.32 (t, 2H), 11.0Q@i4RhqMaietlls LRVE: nfz (APCI -)
237,[MH 46 R5 = - CH(CH3) 2; R6=-(CH%‘ZU%%—H‘NNR(DNSOd8 400MHz) 8:
1.19 (d, 6H), Thabliowind piazoksiWerlesysed3hd staBtitpmicteriailh , 4.48 (t, 2H),

11.00 (s, 1 H), 11.03 (s, 1 H. LRVEimz APCI+ 253, [MH+ 47 R5 = -CH3; R6
- (CH2) 20( CH2) 2CH3 ' H NMR ( DMBO- d6, 400MHz) 8 0.74 (t, 3H), 1.39 (m 2H),

220 (s 3 shidfid W“@&éz oo Boxathid® (15,4 30064080 i
( DVBO- d6, 400M4E)h33—4~@|1r96216d1yr&d)le VeaBokamidHM 3088 04T, pg. W,V%Bpﬁ’é, (t,

2H), 4.40 (t, 11,00 (br s, 2H). LRV APCI- mz 251 [MH
2004/ 096810 P@W UReRd®k) 001433 -183- 49 R = -CH3; R = H 1H NVR ( DVBO- d5

10080 ( by 2ot OTEMHo-Biprépd P2 byrdz bl ofioBRaliide (WG Db/ 10! Wff&& AN

0.5H). LRVB: msyrSesidR9, [ MNa] +
5-lsopropyl-4-nitro-2H-pyrazole-3-carboxamide — see Preparation 1
10  4-Nitro-2H-pyrazole-3-carboxamide — see Preparation 2

__ Preparations 11 to 23

<]
H 9 R 0
N N
\ [ NH, —— N7 gy
5
R NO, r’ no,

Potassium carbonate (1eq) and the appropriate R°Br {1eq) were added to a
15  solution of the appropriate pyrazole (see above starting materials) (1eq) in N,N-
dimethylformamide (2-3mL.mmol™") and the reaction mixture stirred under

nitrogen at room temperature for 18 hours. The reaction mixture was
) concentrated in vacuo and partitioned between ethyl acetate and water, the
| organic phase dried over magnesium sulphate and concentrated in vacuo. The
20 crude product was purified using column chromatography on silica gel eluting
with éthyi acetate:pentane 50:50 to 100:0 to yield the desired products.



50 R6 = - (CH2) 2CH3: R6 = - (CH2) 20CH3 1H NMR ( DVBO- d6, . 400MHz) 8:0.86 (t,
1.54 (m 2H), 2.58 (t, 2H), 3.16 (s, 3H), 365(t oH), 4.48 (t, 2H),
11 06 RVE APCI + iz 253 Y 51 RS = - 300H2CH3
m‘?ak}é@ga%*' 400MHz) 8: 1.08 (t[M?:“H) 1.90 (m ﬂ?z%"’?%) 3. 35
(m 4H), 4.38 (t, 2H), 11.00 (br s, 2ZHs. LRVG: iz e 237, [ M H

Preparat|0n552t065R60R6CI II NNNN~N 5HNHORS5 NR C
Met hod Preparatt+ons—52—55—567—58- %IIU OU) N—ctilyiﬁi I%’ﬁpi'ﬁ'pyiﬁ‘rll e (2 5
2.5eq) s'®dded to a sol ution of thePappro iate dione (see preparations

oroug” oxychloride (3nL.mml -)|and the

8 hours. The cooled m xture was

38, 41, 42, 44 and 50) (leq) in phos
resulting sol ution heated under refju
concentriat ed iln vacuo, the residue H), ethyl acetate (3.5n| mmoil)
and carefully washed with water (3. .nnnfl) The organi c solution|was 10
evaporatied i n{vacuo and the crude gPoducieurified by col um chromat pgr aphy
on silicfa gel |using ethyl acetate: pentane (50 80 to 60:40) to give tpe

required onyl Ie Do t| ons 53, 54, 57, 59, 60, 61, 6P and
63): Tetr‘!algt hyl ameriﬁqm ‘(ltﬁg#?orl (3eq) and phosphor ous oxychlorigde (15

eq) wer ¢ addeq ’PDNMRQDMSMGMOW&PEM @QG(MSHPGTBGS BRODM4), 3983 -1B4 the
approprijate difone (see preparations39, 40, 43, 45-48 and 51) (leq) ih
acetonitlile (@"i)ﬁ)ﬁ’@%?ﬁ? 838 (bhe @29 fy W B4 bHeaktdd under |efl ux

for 18 LRMS:m/z APCl+ 229, [MH]*

12 | R’ = -CHg; R® = -(CH,)s0CH;

'H NMR (CDClg, 400MHz) &: 2.13 (m, 2H), 2.52 (s, 3H), 3.27 (s, 3H),
3.42 (t, 2H), 4.42 (1, 2H), 5.97 (br s, 1H), 7.36 (brs, 1H). LRMS:m/z
APCl+ 265, [MNa]*

13 | R® = -CHg; R® = <(CH,)2OCH,CH;z

"H NMR (CDCls, 400MHz) 8: 1.12 (t, 3H), 2.51 (s, 3H), 3.46 (g, 2H),
3.78 (t, 2H), 4.44 (t, 2H), 6.07 (brs, 1H), 7.42 (br s, 1H). LRMS:m/z
APCIl+ 243, [MH]*

14 R5 = -CHg; HG = '(CHQ)QOCHg —~

"H NMR (CDCls, 400MHz) 8: 2.51 (s, 3H), 3.33 (s, 3H), 3.74 (1, 2H), o
4.48 (1, 2H), 6.05 (br s, 1H), 7.36 (br s, 1H). LRMS:m/z APCIl+ 251,
[MNal

15 | R® = -CH2CHs; R® = -(CH2),0CH;,
LRMS:m/z APCl+ 243, [MH]'

16 | R® = -CHyCHg; R® = -(CH,),0CH,CHs
"H NMR (DMSO-ds, 400MHz) 8: 1.03 (¢, 3H), 1.18 (t, 3H), 2.84 (g,

2H), 3.37 (q, 2H), 3.69 (t, 2H), 4.22 (t, 2H), 818(brs 1H), 8.37 (br s,
1H). LRMS:m/z APCl+ 279, [MNa]*




hours. The cooled m xture was concentrated in vacuo, the re5|due di ssol ved
in ethyl acetate ; 5mL. Mol ') and carefully washed with wa

(3. 5nL. mol - 1)VO B0YA%SYL gani ¢ sol ution was evaporated in vacﬂ%”gﬁauﬂﬁé”érude
product purified by colum chromatography on_silica gel using ethyl

acet ate: pentane (20:80 to 60 40) to give t rd ?EqU|red conpound. Prep R6 C
NNN'"WAN N' "CLRS 52 RS = -(CH2)2CH3; R6 = -CH3 'H NMR (CDCI 3 400MHz). 6:
1.00 (t, 3H), 1.807(m Fﬂ#-ca(@BaéxRba-ixcHg)éomg(s 3H. LRVB : nfz APCI+

R S ”H(wa s nsontuDibes (254! sﬁ%“”fééﬁ@lﬁ
05 (oS 1%@%@%?9%@@ SR 1Bty . 0 oo,

3.05 (q, 2H), 343 (
[MH + 55 R5 = -CH3; RAGRMS(H2ESICHD NN (CDCI3 400MHz) 5: 2.60 (s,
3H), 3.28 (s, 3H), 3.79 (t, 2H), 4.82 (t 2H). LRVS: iz APCl+ 261, [Ma]+

56 R5 = - CH2CH3:| R6 = |- (CH2) 20CH3 ' H NMR ( CDCl 3, 400|sz) 5: 1.30 (t, 3H),

2,94 (q. 2H), 3.1 t LRVE: m z APCI + 275,
[M4]+(3\o 25%4/096@% R e haller Ot v A CHB Ric

- (CH2) 20CH2CH3 ' H NWR | ('GDGMR m@w& éooMHQ)BS(G 79QW3H7)216$’\1A1_&@ 2|3|t|)2 4i3{é12
2H), 3.81 (I, 2H)|, 4.84 (t, 2H). APCI +

= . (CH2) 20CH2CH3 3H), 3.29 (1, 2H), 570 (t 2H), 4.22 (t, 2H), 8.18 (s, 1H) 833(3 1H)
LRMS m/z APCl+ 257 [MH]*

I'I'IO 'I'_B

19 | R®=-CHg; R® = -(CH2)30CH,CHa

'H NMR (DMSO-ds, 400MHz) &: 1.08 (t, 3H), 1.96 (m, 2H), 2.55 (s,
3H), 3.32 (m, 2H), 3.37 (m, 2H), 4.15 (t, 2H), 7.64 (br s, 1H), 7.89 (br
s, 1H).

20 | R®=-CHg; R® = -(CH,),0CH(CHs),

'H NMR (CDCl3 400MHz) &: 1.07 (d, 8H), 2.54 (s, 3H) 3.56 (m, 1H),
3.81 (t, 2H), 4.42 (t, 2H), 5.97 (br s, 1H), 7.54 (br s, 1H). LRMS
APCl+ m/z 257 [MH]*

21 R® = -{CH2)2CHs; R® = -(CH2),OCHs

'H NMR (CDCls, 400MHz) 3: 1.00 (t, 3H), 1.74 (m, 2H), 2.89 (t, 2H),
3.33 (s, 3H), 3.78 (1, 2H), 4.49 (t, 2H), 5.95 (brs, 1H), 7.25 (br s, 1H).
MS ES+ m/z 257 [MH]*

22 | R’ = -(CH2)2CHg; R® = -CHs

'H NMR (DMSO-dgs, 400MHz) 8: 0.93 (t, 3H), 1.62 (m, 2H), 2.46 (m,
2H), 3.78 (s, 3H), 8.08 (m, 1H), 8.32 (m,1H). LRMS APCi m/z 213
[MH]*




'H NVR (CDCl 3, 400MHz) 8:1.04 (t, 3H), 3.42 (q, 2H), 3.86 (t, 2H), 4.88 (t,
2H), 8.23 (s, 1 H. LRVB:mz APCl+ 261, [MH' 59 R5 = -CH3; R6 = - (CH2) 30CH3
"H NVRyDVERdBw 400MHz) 8: 2.05 (m 2H), 2.49 (s, 3HerBb6udessss 3H), 3.32
(t, 2H), 4.65 (t, 2H). LRVB:nmfz APCl+ 276, [MH' 60 R5 = -CH3: R6 =

- (CH2) 20CH(CH3) 2 ' H NVR (400MHz, CDCI3)yss: 0.91 (d, 6H), 2.50 (s, 3H), 3.40
(m 1 H, 370 (t, 2H, 4.70 (t, 2H. LRVB APCI+ mz 289 [M{' 61 RS =

- CH( CHB) 27R6 T =5(CH 3 T ) 7 3.18
(s,(3H)? 235 Erﬁswihéﬁ?’ 37 ey 4 77 (t 2H). LRVE miz APCI+ 289,
[MH + 62°|R5 = -%wﬁ?ﬁ(wﬂdﬁg)zﬂmmﬂ% SCHSB 2@%33H§l0@%lz(m 8: 10.76
(t, 3H), [1.45 (m 2H) 2.62 (s, P@ﬁé 3.82 (t, 4.82 (t,
2H). LRVES: nfz ARE) 8239(s, [k} 8436(3 RE) =L m/ Cl(rail@)[ 2CHS 'H NVR
(CDCl 3, 400MHZ)-—8+—0-97 1*, IH—206(m—2H)—2-5(s—SH)+—3-36¢tm 4H),
4.66 (m 2H) 64 R5 = -CH3 = H'H NWR (DVBO-d6, 400MHz) 5: 2.52 (m 3H).
LRVB ES- 65 R =
e Zqﬂéﬁa%?é?@n {é‘/*-'f'baéﬂ;ou% Q@%&&o@%x%%%@%@QE@gog%éﬁ?\? M

(m 2H), Freparation PH- made 28ir(gs1-<Bhdxy- 3-i®:lbp(ropam+XEPzB%47(& PO2HEX. Zﬁvs APCI +

5 a1 pyri TEPAGIOR 90 1 T28Rathg PR CaPROo A RBER (5 RRECHES PaT S N

5 4.1)

Preparations 24 to 37 o,

(5]

R o R o
NN, = N/
5 5

R NO, R NH,

Ammonium formate (5eq) was added portionwise to a suspension of 10%

10 palladium(ll) hydroxide on carbon (10% w/w) and the required 4-nitro pyrazole
(1eq) in ethanol (4-5mL.mmol”) and the reaction mixture refluxed under nitrogen
for 2 hours. The reaction mixiure was filtered through Arbocel® and washed with
ethanol and the filtrates concentrated in vacuo. If present, remaining ethanol
was azeotroped with toluene, yielding the desired product.

15

Prep R°

24 | R’ =H; R® = -(CH,),0CH,CH;s

'H NMR (DMSO-ds, 400MHz) &: 1.04 (t, 3H), 3.34 (g, 2H), 3.60
2H), 4.36 (s, 2H), 4.42 (t, 2H), 7.03 (s, 1H), 7.40 (br s, 2H).
LRMS:m/z APCl+ 199, [MH]"




H3C N Cl

acetate (200ni),

organic solution was dried 10 over magnesi um!

5 A solution of the dichloride of preparation 52 (8g,
and 2-am no-4- neth
was stirred ato ¥

and

ookt

32. 6nmol )
idine (10.6g, 97.9muvl) in dinmethyl sul foxide (60nl)
18 hours. The nixture was diluted WEHIER /01433
washed with water (3x1 ) and brine (70m.). The
"phate and concentrated in

vacuo. The cruderm_adj.
gel using dichl|a@®netjfne-athal Bnrtdile 100: 0 to 90:10, to give the title
T aa(m oh . 2 (s, L ibars TGSt deppONTHER B2 5 (P3P 45 4bms 2, 761 o
II;‘DCT/ 782(9)02?602]43@ - 18 %He?par at %ﬁlééﬁg%/gbamﬁoow (r)rg'?ﬁ;f) 3- propyl -
H pyrazol of 4, 3-dl pvri i di n- 7- yI) S-methvl pyridin- 2-ylamne N CH3 H3C HN
Using the di chi bA8 de 8*%"8?& B EHCER k2. arm no- 5- et hyl pyr i dine. as
et byt - 2-pyrr of i ci ndndl SVt Aot BBHRLS: JBRAED: 3L SR Ges
purified by col um chriq@m gg:g@ h2H9)n4 oitl(bes, fg}ej 4u:§7 (tgzpﬁ:rr}t aae{bsghmh) acetate
100: 0 to 60:40. 40 'H NW%DIVB de, 400|\/|—|z&I 3H, 1.72 (m 2H),
2.25 (s, 3H), 2.[75 (t,| LPMB:mi AFGls 235HM a]7o (d 1 H, 7.85 (d, 1 H),
8.18 (s, 1 H. LRVS : |[ES+ mfz 339 [Ma]+
27 | R° =-CHs; R® = -(CH,),OCH,CHj
"H NMR (DMSO-dg, 400MHz) 5: 1.03 (t, 3H), 2.02 (s, 3H), 3.35 (q,
2H), 3.56 {t, 2H), 4.12 (br s, 2H), 4.35 (t, 2H), 5.37 (br s, 1H), 7.50 (br
s, 1H). LRMS:m/z APCl+ 213, [MH]
28 | R®=-CHg; R°® = -(CH,),OCHs
'H NMR (DMSO-dg, 400MHz) & 2.04 (s, 3H), 3.16 (s, 3H), 3.53 (1,
2H), 4.07 (br s, 2H), 4.40 {t, 2H), 7.47 (br s, 2H). LRMS:m/z APCI+
221, [MNa]*
29 R® = -CH2CHg; R® = -(CH2)2OCH3
'H NMR (CDCl, 400MHz) &: 1.20 (t, 3H), 2.53 (q, 2H), 3.32 (s, 3H),
B 3.80 (i, 2H), 4.46 (i, 2H). LRMS:m/z APCI+ 213, [MH]*
30 | R®=-CH,CHg; R® = -(CH2)2OCH,CHs
"M NMR (CDCls, 400MHz) &: 1.14 (t, 3H), 1.23 (t, 3H), 2.55 (q, 2H),
3.50 (q, 2H), 3.84 (t, 2H), 4.43 (t, 2H). LRMS : m/z APCH- 227 [MH]"
31 | R® = -CH(CHa)z; R® = -(CH),0CH;
'H NMR (DMSO-ds, 400MHZ) &: 1.15 (d, 6H), 2.95 (m, 1H), 3.17 (s,
3H), 3.55 (t, 2H). 4.07 (br s, 2H), 4.41 (1, 2H), 7.50 (br s, 2H).
LRMS:m/z APCI+ 227, [MH]"

N




Preparation 68 15
N-f 5- Chl or o- 3- et hyl -1 - (2- net hoxvet hyg- | H pyrazol of 4, 3-dj pyri m di n-7-vl J- 4-
met hyl pyoia6i4/96deyl amine H3CG'O N HN\ CH3 N ~N N NB@hs208@oT438s conpound
was prepared followi ng the nethod of preparation 66 using the dichloride of
preparation 56 and 2-am no-4-net hyl pyriig@pne as starting materials. 20 The
crude product was purlfled by colunn chronatography on S|I|ca gel using

di chl oron¥e el 1 ! 1 YOS 2G C C

NVR (CDClg ) ( 2.98 (g, 2H), 3.52 (s,
3H), 3.92 (t, 2 Y y/( t 1 85 6 (d, 1
H)H? 10. 11 (E)r S H*NMR @QG;'G’ES@MH%) 58086%5# JSFH\) Pre@r gﬁ)o%m(’s 8rG5

5- Chl or o- 1- et hy3f4§rl_2§ ApkI13-8B (4 2hYr 443d{, r%*ﬂb hRMﬁ)WézéPé{lﬂQQM[MWl ni|di n- 7-
amine NN ;\, H3C HN NN N H3C NCI n-Butyllithium (6 53m., 2.5Min hgxanes,
16. 32mmol ) was pdded to a solution of 10 4-am nopyrimdine (1.55g

16. 32mmol ) 3Bn tegﬁahm.qaofnﬁan ARAbCHOAptirred for 10 mnutes at rgom
t enper at u% e. Tolthis was added a sol ut I on of the dichloride

1H NMR (CDCls, 400MHz) 6: 1.08 (d, 6H), 2.23 (s, 3H), 3.58 (m, 1H),
3.83 (1, 2H), 4.39 (t, 2H). LRMS APCIl+ m/z 227 [MH]*
34 | R® =-(CH.)zCHs; R® = -(CH,),0CHs
"H NMR (CDCl3, 400MHz) §: 0.83 (t, 3H), 1.62 (m, 2H), 2.43 (m, 2H),

3.36 (s, 3H), 3.78 (m, 2H), 4.46 (m, 2H). LRMS TSP+ m/z 227 [MH]* | ~~

35 R® = -(CHo)2CHg; R® = -CHjs
'H NMR (CDClg, 400MHz) 8: 0.95 (t, 3H), 1.62 (m, 2H), 2.53 (t, 2H),
2.80 (br s, 2H), 4.10 (s, 3H). LRMS TSP+ m/z 205 [MNa*]

36 R’ = -CHjg; R® = -CH(CHa);
H NMR (CDClg, 400MHz) 8:1.42 (d, 6H), 2.23 (s, 3H), 5.55 (m, TH).
LRMS:m/z APCI+ 183, [IVIH]+

37 R® = -CHg; R® = -(CH,)sOCH.CHs

'H NMR (CDCl5,400MHz) §: 1.03 (t, 3H), 1.82 (m, 2H), 2.02 (s, 3H),
3.24 (t, 2H), 3.48 (g, 2H), 4.05 (m, 2H), 4.28 (t, 2H), 7.48 (br m, 2H).
LRMS APCI m/z 227 [MH]"

Preparations 38 to 51

R® 6 0
W f !
. / NH
N - .
\ / NH N e
s ? N0
R NH, R H

A mixture of the appropriate 4-aminopyrazole-5-carboxamide (see preparations
5 24-37) (1eq) and carbony! diimidazole (1eq) in N,N-dimethylformamide
(3.8mL.mmol™) was stirred under nitrogen at room temperature for 1 hour. The



frompreparation 52 (1g, 4.08muol) in tetrahydrofuran (25nmL). The reaction
m xture was stirred for 2 hours. The m xture was then cooled in ice and an
agueous sol utwonomfosesTooni um chori de was added and the m xt ecemexbowantsd 15
with ethyl acetate. The conbi ned organic solutions were dried over magnesi um
AWN sul phate and purified by col um chromatt@-aphy on silica gel using

di chl or onet hane: net hanol 99:1 to give the title conpound, 500nmg. 'H NMR
(DVBO- d6, 400 S,

Sy, 799 (d, 'VH?ebl cﬁon%a%%h(e?u hc-.?eh%d a@B@"Cé‘&H@H}Jur_SZT%I%S r(erhﬂcg&k'}nES lxﬁhr%)glzafs MH
20 Preparati onsccm:etnbra’fed h\va&e @d dhe redidiRstridNaied witN adetdnall THe RANEIng Reid
WO 2004/ 096810 PCT/ ﬁBEﬁﬂo%\g l4a§ -18?‘19 The foll ow ng conpounds, of the
general struct ut@s §lip Faefda gventheneaussd p ibed in preparation 69
fromthe appropriate dichloride starting material (preparations 53, 54,
57-60, 62, and 64): Prep N\N_R6 HN\ NN N NOJO R5 70 RS =H R6 =

- (CH2) 20CH2CH3 [ Prep RO
\
N/N| NH
A\
N~ S0
R° H

38 | R®=-(CHy).CHs R®=-CH;
"H NMR (DMSO-ds, 400MHz) 8: 0.9 (t, 3H), 1.55 (m, 2H), 2.55 {1,
2H), 3.95 (s, 3H), 11.0 (br m, 2H). LRMS : m/z 209 [MH]"

39 | R®=-CHg; R® = -CH(CHa)>
'H NMR (DMSO-ds, 400MHz) &: 1.36 (d, 6H), 2.20 (s, 3H), 5.13 (m
1H), 11.01 (s, 2H). LRMS:m/z APCl+ 209, [MH]*

40 | R® = -CHyCHs; R® = -(CH2),OCH.CHj3

'H NMR (DMSO-ds, 400MHz) 5: 0.98 (1, 3H), 1.12 (t, 3H), 2.61 (g,
2H), 3.38 (q, 2H), 3.67 (t, 2H), 4.46 (t, 2H), 11.06 (s, 2H). LRMS:m/z
APCI 251, [M-H]

1 R’ = -CHa; R® = -(CH,)20CHs
'H NMR (DMSO-ds, 400MHz) &: 2.21 (s, 3H), 3.17 (s, 3H), 3.55 (1,
2H), 4.46 (1, 2H), 11.00 (br s, 2H). LRMS:m/z APCI- 223, [M-H]

42 | R® = -CHsCHg; R® = -(CH2)2OCH;5

"H NMR (DMSO-dg, 400MHz) &: 1.12 (t, 3H), 2.63 (q, 2H), 3.26 (s,
3H), 3.67 (t, 2H), 4.46 (t, 2H), 11.00 (brs, 2H). LRMS:m/z APCl+
239, [MH]*




'H NMR (DVBO-d6, 400MHz) 8: 1.05 (t, 3H), 3.52 (g, 2H), 3.83 (t, 2H), 4.80
(t, 2H), 8.16 (d, 1 H), 8.26 (s, 1 H, 8.72 (d, 1 H, 8.8 (s, 1 H, 10.6
br s,k H . ‘mz APCI + 320 ¥ 71 RS = - OHB; OCHCHS)Z
(1Hr Nﬁ/ﬁ”?’é@ﬁ"ﬁ’}“’ﬁyﬁomm 3: 1.03 (d[ME_S“H) 2.43 (s, 3H), Rﬁrﬂé‘ﬁ‘}‘gﬁdnﬁ (

(1, 2, 475 (1, 2H. 8.18 (d 1 H.8p71 (s, 1H. 891 (s 1H LRE

APCI + iz 348 [MH + ) 72 RS = - CH; - (C2) 200H2CH3 ' H NVR (CDOI 3,

400MHz) — 3 69 395 (+—2H—4 73 (t,
oH) 8)41 4?d 1RH)' (3“%5 PH@@@F@?H@SU W m)10 41 (br's. 1 H {’R

(DNBO. d6| 40004 th@s £ B | Sﬁ.‘@%*"f’%‘z’@‘?%%"”?fe@(%
2H), 3.80 (t, 72{)1; A6761,@H), A4 (5245 1(1d021bd—&, 218). 7TRRMB:nz APCI @389 (s, 1
Hy, 10.39 (br H) . LRI\/S mz APCl + 348 [ MH + WO 2004/ 096810 EDC
PCT/ | B2004/ 0014 @&H] 190 74 R = - CH2CHB;i = - (CH2) 20CH2CH3 ' H NMR ( €DCI 3,
400MHz) 8:1.25(t, 3H), 1.41 (t, 3H) 3. 02 (g9, 2H), 3.71 (q, 2H), 3|97 (t,
2H), 4.75 (t, pH), 8.49 (d, 1 H, 867 (d 1H, 893 (s, 1H. LRvmzZ
ES+ 348, | pyH + F{S_—RE RE %Hzg@gq IgH2) 30CH3 1H NMR ( DVBO- d6, 400MHZ) 6:
2,00 (m |2 Ph R b o @oMHza)a G H), (B 2@)2%57@§mm’ re”
(d, 1 H), 8.62 ( (e) + 176 R5 =

-CH3; R6{= -(CH H ( 400 9 ( .94 (m
2H), 2.44 (s, éhf%g%% 72’\%?(5 %81€%3 M@ﬁﬁ*@?&’é I‘H? 87 («H, 1 H),
8.62 (d, |1 H,| 8.84 (s, 1 H. LRMB APCl- miz 346 [MH 77 R5 = -CH3] R6 =
- CH(CH3) 2
45 | R’ =-CHg; R®=-(CH.)50CH; |
'H NMR (DMSO-ds, 400MHz) &: 1.82 (m,2H), 2.18 (s, 3H), 3.17 (s,
3H), 3.26 (t, 2H), 4.32 {t, 2H), 11.00 (brs, 2H). LRMS:m/z (APCI-)
237, [M-HJ
46 R° = -CH(CHa)s; R® = -(CH2),OCHs
'H NMR (DMSO-ds, 400MHz) &: 1.19 (d, 6H), 3.10 (m, 1H), 3.17 (s,
3H), 3.66 (t, 2H), 4.48 (t, 2H), 11.00 (s, 1H), 11.03 (s, 1H).
LRMS:m/z APCI+ 253, [MH]*
47 R® = -CHg; R® = -(CH,).O(CH2)2CHs;

"H NMR (DMSO-ds, 400MHz) 8: 0.74 (t, 3H), 1.39 (m, 2H), 2.20 (s,
3H), 3.26 (1, 2H), 3.67 (t, 2H), 4.46 (i, 2H), 11.04 (s, 2H). LRMS:m/z
APCl+ 253, [MH]*

48 | R° =-CHg; R® = -(CHy),OCH(CHs),

"H NMR (DMSO-ds, 400MHz) 5: 0.96 (d, 6H), 2.19 (s, 3H), 3.45 (m,
1H), 3.65 (1, 2H), 4.40 (1, 2H), 11.00 (br s, 2H). LRMS APCI- m/z
251 [M-HJ




'H NVR (DVBO- d6, 400MHz) 5:1.39 (d, 6H),
7.78 (d, 1 H),

2.45 (s,
1 H.

3H), 5.52 (br s,

8.58 (br s, 1 H), 8.81 (s, LRMS: m z APCI + 304,

1H,
[ VH] +

Preparation 77: Sodium bis(trimethylsilyl)am de was used instead of butyl

lithium Ryepexabisom 78 5 N-[5- Chl oro-3-isopropyl -I

H pyrazol o[ 4
N NN Cl

preparation

crude product

wi t h et hanol
1.36 (d, 6H),
4. 74,
361,
H pyrazol o[ 4,
NN N~

H3C CH3 WD 2004/ 096810 PCT/ | B20188-001433
prepared by the nethod of preparation 69 using the

(m 2H),
[ VH] + Prepara1

3-dl pvrimdin-7-yl-4- nethyl pyridi

di chl ori de of

- (2- MBERARINEHMAEI- 1
n-2-vliamne H3CG-0 HN CH3 N
-191 Thi s conpound was

Beand
Wwas

:di ch
2.36
7. 65

REanigle; Reihyl pyridine as starting naterrars.
yrlfled by col um chr omat ogr aphy on silica gel

3,25

S+ 189,
am ne’

R ER R A VN

R® = ~(CHz)2CHs; R® = -(CH.),0CH;
'H NMR (DMSO-dg, 400MHz) §: 0.86 (1, 3H), 1.54 (m, 2H), 2.58 ({,

2H), 3.16 (s, 3H), 3.65 (t, 2H), 4.48 (t, 2H), 11.06 (s, 2H). LRMS
APCIl+ m/z 253 [MHT*

(MRl

3-d|p

50

” i

51 | R® =-CHa; R® = -(CH2)sOCH-CH;
'H NMR (DMSO-de, 400MHz) §: 1.08 (t, 3H), 1.90 (m, 2H), 2.19 (s,

3H), 3.35 (m, 4H), 4.38 (t, 2H), 11.00 (br s, 2H). LRMS:m/z APCI
237, [M-HJ

The

el uting
Orl MM BhERNGS O-d4) @00dHz, 98utobners) SINRY BE(MSQ&H) 24908Hz)

R SR T s@%&‘mgg by 2 CRi o i

8:
PCl +

¢H3 H

Preparations 52 to 65

o
O
=

Method A (Preparations 52, 55, 56, 58 and 65): N-ethyidiisopropylamine (2-

10

15

2.5eq) was added to a solution of the appropriate dione (see preparations 38,

41, 42, 44 and 50) (1eq) in phosphorous oxychloride (3mL.mmol") and the
resutting solution heated under reflux for 18 hours. The cooled mixture was

concentrated in vacuo, the residue dissolved in ethyl acetate (3.5mL.mmol") and

carefully washed with water (3.5mL.mmol™). The organic solution was

evaporated in vacuo and the crude product purified by column chromatography

on silica gel using ethy! acetate:pentane (20:80 to 80:40) to give the required
compound.

Method B (Preparations 53, 54, 57, 59, 60, 61, 62 and 63}: Tetraethylammonium

chioride (3eq) and phosphorous oxychloride (15 eq) were added to a solution of



N C H3C This conpound was prepared by the nethod of preparation 69 using
the dichloride of preparation 64 and 2-am no-4-nethyl pyridine as the
startin materials. The crude product was triturate ] acet ate,
filteMYUHEPO8Y5 concentrated in vacuo to yield the PCWI"E%"E@%‘I& 'H NVR
(DVBO-d6, 400MHz) S: 2.35 (s, 3H), 2{%(5 3H), 7.00 (d, 1 H, 7.84 (s, 1
H, 830 (d, 1 H. LRVs:nlz ESt+ 273 " Preparation 80 20

N-[ 5- Chl 3-met hyl - 1- ( 2- t | of 4. 3- imdin-7-vll-
1| et hy B ARRIPDHAT. PR SR RPN BSTIIIOCHE, 4 1548 and TN Igabin " Hac WO
20041096 t t hod
of prepaﬁ?@ﬁ%égum ng 9%6?@(? ﬁOI’I gulﬁn Bﬁﬁfé?l%é’ﬁédil{ggegﬁﬁﬂ;%r 13e metho

preparation
2- am no-Hours! Tié @yoledi mcta& whe cohesntrated ma/aeuoaﬂm reSitmectissielved dduct was

purified by colum chromatography on silic eluting with 1
thano|etavlcaﬂasatﬁ1@t$mhénm0%obam cagrefully \yagfpe%wﬁh(\f@@rég Smom gl . 0. 71 (t

4 79 5 Wg%l’% Eol% 1ioh v@assie%Borg?eigﬁl igascuo atd %e?’crgaiié:fro?gwqurﬁ&e%llaéws

APCI + BGdolurﬁuMwﬂhiroRrae@@mhy@m Sifical GeNfSinretron acatats@ehw ¢40:80 to

-(2-met hoxvet hvf-1 H-pyrazol of 4, 3-dl pyri m di n-7-vi 1-5-
60:40) to give the réquired compound.

Prep
Z -~
52 R® = -(CH,).CHs; R® = -CHs
'H NMR (CDCl; 400MHz) &: 1.00 (t, 3H), 1.80 (m, 2H), 2.95 {t, 2H),
4.30 (s, 3H). LRMS : m/z APCl+ 245 [MH]"
53 R® = -CHg; R® = -CH(CH3)2
'H NMR (CDCl3, 400MHz) 8: 1.60 (d, 6H), 2.62 (s, 3H), 5.43 (m, 1H).
LRMS:m/z APCl+ 245, [MH]* |
—~,

54 R® = -CH,CHg; R® = -(CH2)2OCH,CH3
"H NMR (CDCls, 400MHz) 8: 1.07 {t, 3H), 1.40 (¢, 3H), 3.05 (g, 2H),
3.43 {q, 2H), 3.83 (1, 2H), 4.82 (t, 2H). LRMS:m/z APCl+ 289, [MH]*

55 R® = -CHg; R® = -(CH,),0CH;
'H NMR (CDCls, 400MHz) &: 2.60 (s, 3H), 3.28 (s, 3H), 3.79 (, 2H),
4.82 (t, 2H). LRMS:m/z APCl+ 261, [MNa]*

56 R® = -CH,CHg; R® = -(CH2),OCHs
'H NMR (CDCls, 400MHz) &: 1.30 (1, 3H), 2.94 (g, 2H), 3.16 (s, 3H),
3.73 (t, 2H), 4.77 (1, 2H). LRMS:m/z APCI+ 275, [MH]*




met hyl pyridin-2-ylamine NCH3 H3CGOHN jN NN C H3C CH3 This conpound
was prepared by the method of preparation 69 using the dichloride of

preparation @ﬁ,ﬁ,@gogﬁg{n no- 5-nmet hyl pyridine as the startingedHarsieniass.
The crude product was purified by colum chromat ography on silica gel

el uting w th nethanol : di chl oronet hane 0: 100-1i88-5: 95. ' H NVR ( DVSO- d6,
400MHz) 8: 1.36 (d, 6H), 2.27 (s 3H) 3.25 (m 1 H, 3.35 (s, 3H, 3.77

(t, 2H, 4.72 ( S (bor o, I H; 8720 (S, I H)
LRVE: m z APCI + BEZ T\ﬁf %-‘ 20 /%&%ﬁeg%’/ | B2004/ 001433 -193
Preparation 82 N [5- leQINiMBi O{D(DM'4®0MH%{)WDDQ>(VQ§HWQ)601(S 3H), 3.42 (q, 2H)

H pvrazol o[ 4, 3-dl pyri m di n-7- - n-2-ya mi N

CH3 H3C- 01 HN N :]3181-{t 2*ﬂ1)~ AMBLAL, ZFBCLéM&ﬁdDG,bfmaHSM Pr epar ed by
t he nethod of preparation 69 using the dichloride of preparation 62 and
2-am no-5-net hyl pyridine as the starting

58 R® = H; R® = -(CH2)2OCH,CHz
'H NMR (CDCls, 400MHz) &: 1.04 (t, 3H), 3.42 (q, 2H), 3.86 (t, 2H),
4.88 (t, 2H), 8.23 (s, 1H). LRMS:m/z APCl+ 261, [MH]*

59 R® = -CHg; R® = -(CH,)s0CHs
"H NMR (DMSO-ds, 400MHz) 5: 2.05 (m, 2H), 2.49 (s, 3H), 3.16 (s,
3H), 3.32 (t, 2H), 4.65 (t, 2H). LRMS:m/z APCl+ 276, [MH]

60 = -CHg; R® = -(CH,),0CH(CHs)»
‘H NMR (400MHz, CDCls) 8: 0.91 (d, 6H), 2.50 (s, 3H), 3.40 (m, 1H),
3.70 (t, 2H), 4.70 (t, 2H). LRMS APCl+ m/z 289 [MH]"

61 R® = -CH(CHa),; R® = -(CH,),0CHs
'H NMR (DMSO-ds, 400MHz) &: 1.38 (d, 6H), 3.18 (s, 3H), 3.39 (m,
1H), 3.74 (1, 2H), 4.77 (t, 2H). LRMS:m/z APCl+ 289, [MH]"

62 R® = -CHs: R® = -(CH,);0(CH,)CHs
'H NMR (CDCls, 400MHz) &: 0.76 (t, 3H), 1.45 (m, 2H), 2.62 (s, 3H),
3.31 (t, 2H), 3.82 (t, 2H), 4.82 (t, 2H). LRMS:m/z APCl+ 289, [MH]"

63 R® = -CHg; R® = -(CHZ)sOCH,CHs
'H NMR (CDCls, 400MHz): &: 0.97 (, 3H), 2.06 (m, 2H), 2.51 (s, 3H),
3.36 (m, 4H), 4.66 (m, 2H)

64 R®=-CHs R®=H
'H NMR (DMSO-dg, 400MHz) &: 2.52 (m, 3H). LRMS ES- m/z 201
[M-H] |




materials. The crude product was purified by colum chromatography on silica
gel eluting with nethanol:dichloronmethane 0:100 to 5: 95 1H NVR ( CDCI 3,
400MHz) 8: 0.74 (t, 3H, 1.60 (m 2H), 2.32 (s, 3H, ﬁ, 10 3H) 3.53
(t, 2MjQ2@4Q®W8(&, 2H), 4.72 (t, 2H), 7.58 (d, 1H), 8"%’”&’4’ 0163 5" 38 (d,
1H LRVs:m z APCl+ 361, [MH + Prepargjion 83

N- (5- Chl or o- 1- net hyl - 3- propel -1 H pvi'azol o[ 4, 3-dl pyri m di n-7-vl) pyrazi n- 2-
15 Iay m_ne N | HNNHN' _vIN N F| H3C This (‘nﬂhnllnd was nrnn:.\rnri bv—t he

met hod of 6pr ephRats 46HERGR: IR = HEHQ®Har i de of preparation 52 and

6155 (0 " GRRTNE A BTE o ab iy Rt ,
PCT/I(BZO( 4/5001 gﬁ( §E)P?eiligat%#%% tﬁ%‘% %ﬁ“ﬁom?d:mwﬁ)z Dr opelt1

H pyrazolo[4 3-dlpvrimdin-7-vl)pvrimdin-2- lav mne N H3CHNN N IN N~ (

I H3C NC 5 This conpound was prepared by the nethod of preparation 69
usi ng the dichl ori de of prepar atﬂ’.@ﬁ_@_%aé@r argl 2- ami nopyrim dine as the

starting mat e!(l hlc:rro—ll'| R SGEG- 1 £ D 018423 Uhpdedmicid-7-n-4¢ (M 2H).,

2.81 (m 2H),

methvlpyridin-2-ylamine

3
()

A solution of the dichloride of preparation 52 (8g, 32.6mmol) and 2-amino-4-
methylpyridine (10.6g, 97.9mmol) in dimethylsulfoxide (60mL} was stirred at
70 °C for 18 hours. The mixture was diluted with ethyl acetate (200mL), and
washed with water (3x100mL) and brine (70mL). The organic solution was dried

10 over magnesium sulphate and concentrated in vacuo. The crude product was
purified by column chromatography on silica gel using
dichloromethane:acetonitrile 100:0 to 90:10, to give the title compound as a -~
yellow solid, 5g. e
'H-NMR (CDCls, 400MHz) &: 1.00 (t, 3H), 1.83 (m, 2H), 2.43 (s, 3H), 2.91 (t, 2H),

15 4.41 (s, 3H), 6.77 {br s, 1H), 7.89 (br m, 2H). LRMS : m/z ES+ 317 [MH]*



3H), 7.16 (m 1 H, 859 (m 2H). LRV APCl+ mz 304 [ M+ 10 Preparation 85
N-[5-Chl oro-1| - (2-ethoxyethyl)-3-nethyl-1 H pvrazol of4, 3-dl pvrimdin-7-ell-6-
met hypyrimd in-4-ylam ne HHC ~ NO' HNv "CH3 NNNOC H3C 15 This
conpound was Wiy mp#reditby t he nmet hod of preparation 69 usi ngPEGHBZOEW3Sri de
of preparation 57 and 4-am no-6-nmethyl pyrinidine as the starting nmaterials.
The crude product was purified by col um cht®frat ography on silica gel
eluting with pentane: ethyl acetate 66:34. 1H NVR (DVSO d6, 400MHz) 3: 1.40
(t, 3H), 2.44 (s, 3H), 2.47 (s, 3H), BBﬂed;.g@tlorQGTZH) 3.80 (t, 2H) 4.73

8. ( RIVB

| +
vnmu? in-7- leH] 5-methylpyridin-

N-.(5- Chl or o- 1- rrethyIS propel 1 prrazo':@!zf’an%n@' pyr| m di n-7-yl | pyri dazi n- 3-
lay mne N HBCHN NN N- HBC N Cl 5 Thi und was prepared by the

met hod of preparation 69 using the

5 This compound was prepared by the method of preparation 66 using the
dichioride of preparation 52 and 2-amino-5-methylpyridine as starting materials
and a solvent of 50:50 1-methyi-2-pyrrolidinone:dimethylsulfoxide was used. The
crude product was purified by column chromatography on silica gel using
pentane:ethyl acetate 100:0 to 60:40.

10 *H NMR (DMSO-dgs, 400MHz) &: 0.80 (t, 3H), 1.72 (m, 2H), 2.25 (s, 3H), 2.75 (t,
2H), 4.20 (s, 3H), 7.70 (d, 1H), 7.85 (d, 1H), 8.18 (s, 1H). LRMS : ES+ m/z 339
[MNaJ*

Preparation 68
15 N-]5-Chloro-3-ethyl-1-(2-methoxyethyl)-1 H-pyrazolo{4.3-dlpyrimidin-7-vii-4-

; methylpyridin-2-yvlamine

H,C~o ‘

This compound was prepared following the method of preparation 66 using the
dichloride of preparation 56 and 2-amino-4-methylpyridine as starting materials.

20 The crude product was purified by column chromatography on silica gel using
dichloromethane:methanol 98:2.



di chl oride of preparation 52 and 3-am nopyridi azine as the starting
materials. 1H NVR (DMSO d6, 400MHz) 8: 0.90 (t, 3H), 172(m 2H) 2.79 (m
2H), 4.27 (s, 3H), 7.77 (m 2H), 8.22 (m 1 H. LRVS _APCl + 304 [MH + 10
Pr epaWt 1000810 N- ( 5- Chl or o- 1- et hyl - 3- pr opel - 1 I—I—pyP‘éyHI”(S'PﬂO‘ﬁ‘ﬁI pyrinidin-7
yl)-5-nmethyl- [1.2, 4] oxadi azol-3-ylamine NO /> CH3 CHN NHNN C )H3C
Thi s conmpound was prepared by the met! of preparation 69 using the 15

di chl ori de of preparation 52 and 3-am no-5- net [1, 2, 4] oxadi azol e

h
( Het er oC i\ (cﬁnmssaoow-lzzcm 3&&11)3!-652 ‘B&e(ssﬁfd;/tﬁ 08 (qmeH).i 268 .(S1BHNWR
DIVBO d6, 400MH 2. 83
( 4. 2492 &, 2kyj) 471%%28“()4# 5§ “H% gﬂﬁl\f«é Eér)%?é (éebHFM\‘?;ﬁ (96"2004;n 096810

PCT/IBZ / tion 88 N-(5-Chloro-1-nethyl-3-propel -
H pyr azgﬁ!@ }%ﬂgﬁzyrl m Es?@'aﬁf) 1 Himdazol-2- la~ mne ~ N H3C HN N N
N N~ H3C N Cl 5 This conpound was prepar ed by the nethod of preparation 69

usi ng the dichloride of preparatF; on néj9 2-amino-1 Himdazole as the
starPing material s. reparatlon

5-Chloro-1-methyl-3-propyl-N-(4-pyrimidinyl)- 1 H-pyrazolo[4,3-dlpyrimidin-7-

amine

s

n-Butyllithium {6.53mL, 2.5M in hexanes, 16.32mmol) was added to a solution of
10 4-aminopyrimidine (1.55g 16.32mmol) in tetrahydrofuran (25mL) and stirred for
10 minutes at room temperature. To this was added a solution of the dichloride
from preparation 52 (1g, 4.08mmol) in tetrahydrofuran (25mL). The reaction
mixture was stirred for 2 hours. The mixture was then cooled in ice and an
agueous solution of ammonium choride was added and the mixture extracted
15 with ethyl acetate. The combined organic solutions were dried over magnesium

U

sulphate and purified by column chromatography on silica gel using
dichloromethane:methanoi 99:1 to give the title compound, 500mg.
'H NMR (DMSO-ds, 400MHz) &: 0.93 (t, 3H), 1.74 (m, 2H), 2.81 (t, 2H), 4.19 (s,
3H), 7.99 (d, 1H), 8.63 (d, 1H), 8.86 (s, 1H). LRMS:m/z ESI : 302, [M-HJ
20
Preparations 70 to 77

NZ N
6 HN X

T, —
\ ~ /N NN
R5 NT Tl Ng I //L

; N Cl
R



"H NWVR (CD3CD, 400MHz) 8: 1.01 (t, 3H), 1.72 (m 2H), 2.81 (m 2H), 4.33 (s,
3H), 6.95 (s, 2H). LRMS ES- nfz 290 [MH 10 Preparation 89

5- Cnl or o- N- ( eaRiolymeyted- pyri m di nyl) - 1- met hyl - 3- propel - 1 H- pyr/amod alof433-

dl pyrimdin-7-amne N\~NN H3C HWv _O A NN CH3 N- H3C N C This conpound
was prepared by the method of preparation 6918%ing the 15 dichloride of
preparation 52 and 4-am no-6-nmet hoxypyrimdine as staring materials. The
crude product Wase PMIdwWihg GoRipotPldeTBf GHar rapstaRreoBelsi, Wede ngRle @ ki i
with ethyl acetate:pentane 50:50 to 70:30. 'H NVR (DMSO-d6, 400MHz) 8: 0.92
(t, 3H), 1.74 (dgscriged in peaparatiopidd framaBe@ppropiigte dictleride stagting natadal s, 1

PETI | 820041 0014EKPIRINBE8 85750 68 B BT on o1 o- 1. 1 Sopr opyl - 3- met hyl -1

H- pyrazol of 4, 3-dl pyrimdin-7-vl)-5- nethypyrid in-2-vliam ne N CH3
H3C-CH3HN \ ;ND N NN C H3C5 This caonpound was prepared by the nethod of

preparation 69 u$ireg | he N%N
I
R HNJ\\/‘
\
N A
/ N
NG |
N\ =
A N)\CI
R

70 | R’ =H; R® = -(CH»)2OCHCHs

"H NMR (DMSO-ds, 400MHz) 8: 1.05 (t, 3H), 3.52 (q, 2H), 3.83 (t,
2H), 4.80 (t, 2H), 8.16 (d, 1H), 8.26 (s, 1H), 8.72 (d, 1H), 8.88 (s, 1H),
10.6 (br s, 1H). LRMS:m/z APCl+ 320, [MH]*

71 R® = -CHg; R® = -(CH2)2OCH(CHa),

'H NMR (CDCls, 400MHz) 8: 1.03 (d, 6H), 2.43 (s, 3H), 3.60 (m, 1H),
3.80 {t, 2H), 4.75 (t, 2H), 8.18 (d, 1H), 8.71 (s, 1H), 8.91 (s, 1H).
LRMS APCl+ m/z 348 [MH]*

\ 72 | R® =-CHs; R® = -(CH.)20CHCHs

"H NMR (CDCls, 400MHz) &: 1.23 {t, 8H), 2.57 (s, 3H), 3.69 (q, 2H),
3.95 (t, 2H), 4.73 {t, 2H), 8.44 (d, 1H), 8.67 (d,1H), 8.91 (s, tH),
10.41 (br s, 1H). LRMS:m/z ES+ : 356, [MNa]*

73 R® = -CHa; R® = -(CH2)20(CHz)2CHs

'H NMR (DMSO-ds, 400MHz) 3: 0.62 (t, 3H), 1.43 (m, 2H), 2.44 (s,
3H), 3.41 (t, 2H), 3.80 (t, 2H), 4.76 (t, 2H), 8.15 (d, 1H), 8.72 (d, 1H),
8.89 (s, 1H), 10.39 (br s, 1H). LRMS:m/z APCl+ 348, [MH]*




di chloride of preparation 53 and 2-am no-5-nethyl pyridine as the starting
materials. 1H NWR (CDCl 3,400MHz) S: 1.58 (d, 6H), 2.55 (s, 3H), 2.61 (s,
3H), 5wd200N0968k0H), 7.61 (m 1 H, 8.14 (m 1 H, 8.4tT(1eRocl0b310
Preparation 91 N-15-Chl oro-I|-(2-ethoxyethyl)-3-ethyl -

H-pyrazol of 4, 3-dl pyrimidin-7-yl | -N- met¥H oyrimidi n-4-vlamine N*\N H3C
HBQAN\ NN NNOC H3C 15 This conpound was prepared by the nethod of
preparati orgq69 RF%. Hdight oCHpCeRar ati on 54 ancf
N—rrethylp!yrim’d 3§In:l<i|!15rtr1:n§el as t ergzztar't_'?ngg mat eri al s. HNI\/R(CDCI3
400MHz) 8j1.25 H NMR(QD@& 400MBIE) 5: B28X1,(3H), A1 (t33H1 B2 (BHRH), 3. 97 (t,

20 10 2004 0o6aIETAde BEOBST b2 478 s 2P cb40des bHY 887, 55 @alm,lpe?
NN NN N R 5N GRSz ES+ 348, [MHT'

75 | R® = -CHg; R® = -(CH.);0CHs

"H NMR (DMSO-ds, 400MHz) &: 2.00 (m, 2H), 2.42 (s, 3H), 3.15 (s,
3H), 3.20 (m, 2H), 4.55 (t, 2H), 7.95 (d, 1H), 8.62 (d, 1H), 8.88 (s,
1H). LRMS:m/z (APCI) 320, [MH]*

76 | R® = -CHj; R® = -(CH2)sOCH,CH; ~
'H NMR (DMSO-ds, 400MHz) &: 0.89 (t, 3H), 1.94 (m, 2H), 2.44 (s,
3H), 3.17 (t, 2H), 3.28 (q, 2H), 4.56 (t, 2H), 7.87 (d, 1H), 8.62 (d, 1H),
8.84 (s, 1H). LRMS APCI- m/z 346 [M-H]

77 | R’ = -CHa; R® = -CH(CHa).

'H NMR (DMSO-ds, 400MHz) 5:1.39 (d, 6H), 2.45 (s, 3H), 5.52 (br s,
1H), 7.78 {d, 1H), 8.58 (br s, 1H), 8.81 (s, 1H). LRMS:m/z APCl+
304, [MH]"

Preparation 77: Sodium bis{trimethylsilyl)amide was used instead of butyl lithium "":

Preparation 78
5  N{5-Chloro-3-isopropyl-1-(2-methoxyethyl)-1 H-pyrazolo[4,3-dlpyrimidin-7-vil-4-

methylpyridin-2-ylamine




yO "~-CH3 0 CH3 N-Ethyldiisopropylam ne (3eq) and the appropriate HNR R2
am ne (3eq) were added to a solution of the appropriate dichloride (see
preparations 5 64) (1 eq) in dinethylsulfoxide (2

stirred at 703“6%\2/@%%&!9&% tert Butyl piperazine-1 -car boxyl’é&yufzg%ﬁﬁ)‘”“)énd
addi tional N-ethyldiisopropylam ne (1 Ceq) wgigg.added to the cooled reaction
m xture and the reaction stirred at 120C overnight. The cool ed reaction

1 Xt tLt d bet th t 1 b 0l th
o gani s mer o dr 1T CBUBRREGES PIRRECE shahe TePaA P! stredralipa s R0 Sk uo 1 o
yield the prOdUQﬂschioﬁ’ﬂé%_grezﬁa{‘NQSN'\éM EJanﬁH\BLZl-MéNTyIEF/ridinBEas'\éthtﬁg%hiénals.
Cl-13 R 92 R5 = - = -(CH2) 20CH3 CH3 NVR ( DMSO-d6, 400MHz)
8: '1.36 (d, 6H) The G&d(esprogam was D@ri}igd by3iyms. CZlnomaiogfraphy sndilicasgel 8Hting

3 gg ElTr gH)l HW 'z%grﬁ%h 'Ptg"diaw r%@%ﬁﬂ%&g%ﬁt [ MH] V\Z) Zgogfogészlz)’
VR (DVBO- do 4o SN IDMSQTieruSataras o, 135 (@, 6HEL S088 Ak S5 [ SHEUEP (m”

3H), 3.41 (m 4HR), 3mt(m—l)44-l)74,(3n75H§t765lﬁ)1 14) 58,20 t(m, 2#9), 8.38 (m, 1H),
LRMS:m/z APCl+ 361, [MH]*

Preparation 79
10 N-[5-Chloro-3-methyl-1 H-pyrazolo{4,3-dlpyrimidin-7-yil-4-methyipyridin-2-ylamine

This compound was prepared by the method of preparation 69 using the
dichloride of preparation 64 and 2-amino-4-methylpyridine as the starting
materials. The crude product was triturated with ethy! acetate, filtered and
15  concentrated in vacuo to yield the title product.
'H NMR (DMSO-ds, 400MHz) &: 2.35 (s, 3H), 2.43 (s, 3H), 7.00 (d, 1H), 7.84 (s,
1H), 8.30 (d, 1H). LBRMS:m/z ES+ 273, [M-H]

Preparation 80
20 N-[5-Chioro-3-methvyi-1-(2-propoxyethyvh-1H-pyrazolo[4.3-djpyrimidin-7-vi}- 4-

methvipyridin-2-ylamine

NZ
HSC\/\O\\\ HN A l CH,
N/[\\] | 1
N Cl



7.67 (d, 1 H), 7.98 (d, 1 H), 8.15 (s, 1 H. LRVB:mz APCl + 511, [M{+ '
~ CH3 94 R5 = -CH3; R6 = H'H NVR (DVBO-d6, 400MHz) 5: 1.41 (s, 9H), 2.26

, 3H), 2.34 (s, 3H), 3.42 4H), 3.68 4 8. 20
(2i|) \g)ogm(omslé,s 1 E)D 12.23(Enbr ;D 1 H. (LQI\/S |r_rIDzP§ITGF31004)Q3143{M—I]+ R (_m
HNN 95 R5 = - CH2CH3; R6 = - (CH2) 20CH3. 1H NVR (DMVBO-d5, 400MHz) 5: 1.26 (t,
3H), 1.41 (s, 9H), 2.23 (s, 3H), 2:¥F(q, 2H), 3.36 (s, 3H), 3.40 (m 4H)
3.64 (m 4H), 3.72 (t, 2H), 4.56 (m 2H), 6.36 (s, 1 H, 9.47 (s, 1 H).
LRVE: n FhiESempAss] wapmnppamd by theOrBtias RbpreparriamMs9 Lng:ths( CH2) 20CH3 R
N 6, . 400 42 (s, 9
2.34 (sd'°§|9f'dgzj%ﬁe?§ra“°§'|§g§d343?‘!{}0"%@983(?%' %”é'ﬁ-&e SEaréﬁg(d( 1 H) 8.18
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PCT/ | Bzgemmmmh metmma{ elpmlcuorrmmsae Dﬁ‘rﬁﬂ tw595(2 et hoxvet hyl )-4-nitro- 1

H | e H3C Q' ~
PYT az8), Sdr DGR RO §: 0 A% 3, .88 %m By %7 & B 2 38%s°
3H), 3.51 (¢, 2H), 3.91 (t, 2H), 4.79 (1, 2H), 6.91 (br s, 1H), 8.17 (br s, 1H), 8.42
(s, 1H). LRMS:m/z APCl+ 361, [MH]'

Preparation 81
10 N-[5-Chloro-3-isopropy!-1-(2-methoxyethyl)-1 H-pyrazolof4 . 3-dlpyrimidin-7-yil-5- -~

Apya

methylpyridin-2-ylamine

This compound was prepared by the method of preparation 69 using the
dichloride of preparation 61 and 2-amino-5-methylpyridine as the starting

15  materials. The crude product was purified by column chromatography on silica
gel eluting with methanol:dichloromethane 0:100 to 5:95.
"H NMR (DMSO-ds, 400MHz) &: 1.36 (d, 6H), 2.27 (s, 3H), 3.25 (m, 1H), 3.35 (s,
3H), 3.77 {1, 2H), 4.72 {br s, 2H), 7.72 (br d, 1H), 8.05 (br d, 1H), 8.20 (s, 1H)
LRMS:m/z APCl+ 361, [MH]*

20



5 4-Nitro-1 H pyrazol e-3,5-di carboxylic acid dinethyl ester (2.0g, 8.83mvl)
was added to a solution of 2-ethoxyethyl bromde (1.18nm, 10.45muvl) and
pot assi um car BEhHPA0810329 9. 56rmmml ) in NN-di met hyl f or mani dECTBSMH0EH

the reaction mxture stirred for 48 hours at % om tenperature. The reaction
m xture was concentrated in vacuo and partiti oned between ethyl acetate 10
(200m.) and water (100nmL). The organic | ayer was separated, dried over
magnesi um sul phate and concentrated in vm%—érude product was purified

by col unmm chronmat sl
0 e o Sor 907t MrsReloro s i

CDC
1.07 (t, 3H), 3.41 (g, 2H), 3.73 (t rﬁéﬂhvﬂ)\&ﬂlr(- vléLhIm_ 15 3.94 (s 3H),
4.76 (t, 2H). LRMS:nlz APCI+ 302, [WMH + Preparation 100 '
1- (2- Et hoxyet hyl )-4-nitro-1 H pvrazol e-3, 5-di carbo CHla3- met hyl ester
H3C*OTh OHN N O NO2 1-13CO0 Zg:,/h&?) ester of prepayation 99 (1.63g,
5.4mmol ) was added to a sol utildgC po gs\sigum hydrexi de’ (330ng, 5.9mmmol) in

met hanol (20nmL) and the reaction m xtur irrétNat Toomtenperature for 18
hours. The reaction mxture was concentrated in
di ssol ved in water and washed with ether. ]
with 2M hydrochloric acid and extracted WNZ200:
-201 into dichloronmethane (3x100ni). The or eqconbl ned, dried over
magnesi um sul phate and concentrated in vacug to yteld lhe title pr oduct,
1.34g. 'H NWR (CD30D, 400MHz) 5:1.07 (t,H3ZH), 3.47 (q, 2H), 3.80 (t,
2H), 3. 88 (s, 3H) 4.77 (t, 2H). LRVMS:mz APCI + 288, [MH + 5

This compound was prepared by the method of preparation 69 using the

acuo and the crude product
q us phase was acidified
096810 PCT/ | B2004/ 001433

—

dichloride of preparation 62 and 2-amino-5-methylpyridine as the starting

materials. The crude product was purified by column chromatography on silica

gel eluting with methanol.dichloromethane 0:100 to 5:95.

"H NMR (CDCls, 400MHz) 8: 0.74 (t, 3H), 1.60 (m, 2H), 2.32 (s, 3H), 2.55 (s, _
10 3H), 3.53 (t, 2H), 3.92 (1, 2H), 4.72 (t, 2H), 7.58 (d, 1H), 8.15 (s, 1H), 8.38 (d, 1H)

LRMS:m/z APCl+ 361, [MH]*

Preparation 83

N-{5-Chloro-1-methyl-3-propyl-1 H-pyrazolo[4.3-dlpyrimidin-7-ylipyrazin-2-
15 ylamine

H,C
This compound was prepared by the method of preparation 69 using the
dichloride of preparation 52 and 2-amino-1,4-pyrazine as the starting materials.
'H NMR (CD30D, 400MHz) &: 0.99 (t, 3H), 1.80 (m, 2H), 2.89 (t, 2H), 4.23 (s,
20 3H), 8.33(d, 1H), 8.42 (d, 1H), 9.48 (s, 1H). LRMS:m/z ES+ 326, [MNa]"



Preparation 101 Methyl 5-carbanoyl - 1-(2-ethoxvethvl)-4-nitro-1

H pyrazol e-3-carboxvlate H3CO'1 NH2 ,N N O ONXR2 H3CO0 Oxalyl chloride
(1. 2mwd 3oofevaseé ) and N, N-di net hyl f or mam de (39L) wePET/IBOMHEEE3B t 0 a
solution of the carboxylic acid of preparation 100 (1.33g, 4.63mmol) in

di chl ororet hane (20mL) and the reacti ofiSxture stirred at roomtenperature
for 2 hours. The reaction mxture was concentrated in vacuo and azeotroped
from di chl oromet hane (3x50m). The Prepatation 814 xture was dissolved in

t et rahydr of ur an 50rrL) cool ed |n an |ce b . anmoni a
15 sol uti on A5<CAN Aetwh Y0 IS RE SR PYRBUSE 23 r oom
tenperature. The reaction mxture was Iﬁﬂﬂﬁsn”at ed in vacuo and the

remai ning solution partitioned betwe hl or onmet hane (200nmL) and wat er

(50n.). The organics were conbined, dried ov gneS| um sul phate and
concentrated in vacuo to yleldthetltlep uct 0.98g. 20 'H NMR
(DVBO- d6, 400MHz) 5: 1.03 (t, 3H), 3.38 (q 70 (t, 2H), 3.86 (s,
3H), 4.36 (t, 2H), 8.30 (br s, 1 846H(\| . LRVMB APCI + m z 287
[MH + Preparation 102 Methyl 4-a -5-ca barmyl 1 (2-et hoxvet hvl ) -

NH2 25 H3C 0 WO 2004/ 096810
ded to a solution of the nitro

H pyrazol e- 3-carboxyl ate H3C O NH2 NN
PCT/ 1 B2004/ 001433 -202 Pd(OH) 2 (10R{‘rg)

conmpound of preparation — c
|
H,C N
5§ This compound was prepared by the method of preparation 69 using the ""
dichloride of preparation 52 and 2-aminopyrimidine as the starting materials.
'H NMR (400MHz, CDCl3) &: 0.94 (t, 3H), 1.77 (m, 2H), 2.81 (m, 2H), 3.86 (s,
3H), 7.16 (m, 1H), 8.59 (m, 2H). LRMS APCIl+ m/z 304 [MH]"
10
Preparation 85
N-[5-Chloro-1-(2-ethoxyethyl}-3-methyl-1 H-pyrazolo[4.3-dlpyrimidin-7-yi]-6-
methylpyrimidin-4-ylamine
H.C
s N7 N
o )\/H\ .
L\ HN CH,
N’N | N
N —
N/I\CI
H.C

15 This compound was prepared by the method of preparation 69 using the
dichloride of preparation 57 and 4-amino-6-methylpyrimidine as the starting
materials. The crude product was purified by column chromatography on silica
gel eluting with pentane:ethyl acetate 66:34.

"H NMR (DMSO-ds, 400MHz) &: 1.40 (t, 3H), 2.44 (s, 3H), 2.47 (s, 3H), 3.51 (q,

20 2H), 3.80 (t, 2H), 4.73 (1, 2H), 8.03 (s, 1H), 8.76 (s, 1H). LRMS:m/z APCl+ 348,
[MH]"



101 (970mg, 3.39mmol) in nethanol (20nL) and the reaction mxture warmed to
refl ux. Ammonium formate (1.07g, 16.97mvl) was added and the reaction
m xture stir me@l2@bovait ux for 2 hours. The catal yst was renbUEB2§4/001433
filtration and 5 the reaction m xture concentrated in vacuo to yield the
title product, 870ny. 'H NWVR (DVSO d6, 400MHA5-8: 1.04 (t, 3H), 3.32 (q,
2H), 3.66 (t, 2H), 3.78 (s, 3H), 4.49 (t, 2H), 5.12 (br s, 2H), 7.50 (br s,
2H). LRVS APCI+ nmiz 257 [MH + Prepar at ipyepagiohgdvet hyl
1- (2- et hoxvethyl)-5, 7- di oxo-4, 5, 6, 7- tetrahvdro 1 H-yrazol 0[4 3-
dl pvri mi di ne- 3- cabbi@xhigre-1-y ettiyli33pranyi- Rid- pyiazole pidi0-< o pyiige
am ne of preparation 102 (570ng, 3. 38mm|) rl'jm N di rret hyl formam de (30m)
was treated with carbonyl diimdazole (658 4. 06mmol ) and the reaction
m xture stirred at roomtenperature for 1 hour and/m en at 90C for 18
hours. The reaction mxture was concentrated in vdUo and the crude pr oduct
suspended in acetone and sonicated for 30 m nutes.| Theljsolid product was
filtered off and dried in vacuo. 1H NIVR %)BO& ) 6: 1.03 (t, 3H),
98 (t,

3.40 (q, 2H), 3.87 (t, 2H), 4.06 (s, 2H). LRVS ES- mlz 281
[MH WD 2004/096810 PCT/ | B2004/ 001433

7-di chl oro-1-(2-ethoxyethyl)-1 H pyrazol %’4 3
/~OH3C A *cl 1-13C \

H,C

aration 104 Methyl 5
pﬁ\l\im' di ne- 3-car boxyl at e

N Ci

1d|

5 This compound was prepared by the method of preparation 69 using the
dichloride of preparation 52 and 3-aminopyridiazine as the starting materials.
'H NMR (DMSO-dg, 400MHz) 8: 0.90 (t, 3H), 1.72 (m, 2H), 2.79 (m, 2H), 4.27 (s,
3H), 7.77 (m, 2H), 8.22 (m, 1H). LRMS APCl+ m/z 304 [MHT"

10 Preparation 87

N-(5-Chloro-1-methyl-3-propyl-1 H-pyrazolo[4,3-dlpyrimidin-7-y))-5-methyl-

[1,2.4]loxadiazol-3-vlamine

N-O
)’\N/>‘CH3

He AN
\

H,C
This compound was prepared by the method of preparation 69 using the
15 dichloride of preparation 52 and 3-amino-5-methyl-[1,2,4]Joxadiazole
(Heterocycles, EN; 57; 5; 2002; 811) as the starting materials.
'H NMR (DMSO-ds, 400MHz) &: 0.94 (t, 3H), 1.77 (m, 2H), 2.14 (s, 3H), 2.83 (m
2H), 4.24 (s, 3H), 11.20 (br s, 1H). LRMS ES+ m/z 330 [MNa]"



Phosphor ous oxychl oride (934L, 10. Ommol) and tetraethyl anmoni um chloride 5
(195ny, 1.50mmvl) were added to a solution of the dione of preparation 103
(140ng, W BOsoweBYe i n propionitrile (5m) and the react PEWIBi0RY/ M3 ef | uxed
for 18 hours. The reaction m xture was _concentrated in vacuo and the crude
product partitioned between ethyl acef9%e (50nL) and water (50mL). The
organic |layer was dried over magnesi um sul phate and concentrated in vacuo.
The crude 10 product was purified Byepaohtiom88hr omat ogr aphy on silica gel
eluting with entane:etth I acet;] 100:0I 7 :25 to yield the title

product . 1SN X MSNPEOPYS] VI8 Z¢ JIDYEY s grimigag . 2H),
4.06 (s, 3H), 4.98 (t, 2H). LRMS AP%T% 319 [MH "~ 15 Preparation 105
Met hyl 5-chl oro-1-(2-ethoxyet hyl)-7- (3~ y[ pvri di n-2-vlam no) -1

H pyrazol o[ 4, 3- di pyri m di ne- 3-car boxyl ate \,ON HHN\ CH3 jN N H3C
NCA OO0 The dichloro conpound of preparatijoni04 (1.98g, 6.20mmol) was

di ssolved in 20 dinethylsul foxide (10nm. e reaction mxture treated

wi th 2-amino-4 nethylpyridine (1.344G 12. | H The reaction mxture was
stirred at 75C for 5 WD 20041096810 /1 4/ 001433 -204 hours. The
reaction mxture was partitioned betl\y(ee di cfil oronet hane (300nmL) and water
(500mL) and the dichl oronet hane | ayem ar d. The organics were washed
with water (3x100nmL), dried ovprcmagnesi usul Bhate and concentrated in
vacuo. The crude product was puri N by col umm chromat ography on silica 5
gel eluting with dichloronethane:acetonitrile 100:0 to 98:2. The crude
produck  This compound was prepared by the method of preparation 69 using the

dichloride of preparation 52 and 2-amino-1H-imidazole as the starting materials.
'H NMR (CDsOD, 400MHz) &: 1.01 (t, 3H), 1.72 (m, 2H), 2.81 (m, 2H), 4.33 (s,
3H), 6.95 (s, 2H). LRMS ES- m/z 290 [M-H]

10 Preparation 89

5-Chioro-N-{6-methoxy-4-pyrimidinyl}-1-methyl-3-propyl-1 H-pyrazolo{4,3-

dipyrimidin-7-amine

This compound was prepared by the method of preparation 69 using the

15 dichloride of preparation 52 and 4-amino-6-methoxypyrimidine as staring
materials. The crude product was purified by column chromatography on silica
gel eluting with ethyl acetate:pentane 50:50 to 70:30.
'H NMR (DMSO-ds, 400MHz) &: 0.92 (t, 3H), 1.74 (m, 2H), 2.81 (1, 2H), 3.93 (s,
3H), 4.21 (s, 3H), 7.40 (s, 1H), 8.57 (s, 1H). LRMS:m/z ES+ 356, [MNa]"

20



was triturated with ether (50nm.), filtered and concentrated in vacuo to

yield the title
(s, 3H), 3.62¥%9Q
s, 1H), 8.16 (br
Preparation 106
H pyrazol of 4 3-

product, 1.29. 1H NWR (CDCl 3, 400MHz) S 1.06 (t, 3H), 2.49
200349681 00 (t, 2H), 4.06 (s, 3H), 5.05 (br PCZEB2008003833( br
s, 1H), 8.50 (br s, I11) 10 APCI + mlz 391 [IVH +

[ 5-Chl oro-I-(2-ethoxyet hyl)-72{"4- net hyl pvri di n-2-vlam no)-1
dl pyri midi n-3-yllmeth an of HBC N:-~ ~Oji HNCH3 N

IV NJNCO 15 HO The chl oro compound of pimﬂmﬂﬁglos (1.89g, 4.84mol)

was suspended in
-78C. DIBAL (39
reaction m xture
at -5C for 15 m

wi t h agueous amoni um chloride solution (10niL).

al l owed to warm
(200n.) and wate
the organic | aye
in vacuo. The 25
solid filtered o
PCT/ | B2004/ 00143

3H), 3.61 (m 2H), 3.94 (m 2H), 4.86 (

8.19 (m 1 H,

10

15

20

| el A G A AT B, 00, FEARYLON B KNG, £S
allowed to warmto Tﬁ&h)[lﬁﬁﬁd%@ﬂdrﬂlﬁem xture was stirred
nutes 20 before being re-cooled to - and bei ng quenched
ion mxture was
bet ween di chl or onet hane

to room tenperature and partiti
r (200nL). The mixture waslfilt t hrough Arbocel (r) and
r separated, driedl nagheblu Sul phat e and concentrat ed
crude product was triturated|with ethyl acetate and the

ff toyield the title p \éQ(\O2004/096810

3 -205 '2 NWMR (CDCl 3, ) 1.11 (t, 3H), 2.46 (s,

07 (m 2H), 6.96 (m 1 H),

8.48 (m 1 H LRVS APCl+/mlz 3 [H + 5 Preparation 107

This compound was prepared by the method of preparation 69 using the
dichloride of preparation 53 and 2-amino-5-methylpyridine as the starting
materials.

"H NMR (CDCls, 400MHz) 5: 1.58 (d, 6H), 2.55 (s, 3H), 2.61 (s, 3H), 5.41 (m
1H), 7.61 (m, 1H), 8.14 (m, 1H), 8.41 (m, 1H)

Preparation 91
N-[5-Chloro-1-{2-ethoxyethyl)-3-ethyl- 1 H-pyrazolo[4 .3-dlpyrimidin-7-vI]- N-

methylpyrimidin-4-ylamine

This compound was prepared by the method of preparation 62 using the
dichloride of preparation 54 and N-methylpyrimidin-4-ylamine as the starting
materials.

'H NMR (CDCls, 400MHz) &: 1.25 (t, 3H), 1.41 (t, 3H), 3.02 (q, 2H), 3.71 (g, 2H),
3.97 (t, 2H), 4.05 (s, 3H), 4.75 (t, 2H), 8.49 (d, 1H), 8.67 (d, 1H), 8.93 (s, 1H)



[5 7-Dichl oro-1-(2-ethoxyethyl)-1 Hpvrazol o[ 4, 3-dl pyri m di n-3-yi | met hanol
ad H3C~ ,NNNXNC HODBAL (62.5m., 1 Min tetrahydrofuran, 62.5nmvl)
was addge 2démpeese to a cooled (-78C) solution of thereriEnf000133
preparation 104 (4g, 12.5mmol) in 10 tetrahydrofuran (100nL), and once
additi on was conplete, the reaction wa398tirred for 10 minutes. The mi xture
was then allowed to warmto -10C over 1 hour, then re-cooled to -78C

Sat urat ed ammoni um chl ori de sol Wwrbearatiébgiop tov@s careful | y added, the

m xture warned to roomtenperature and partitioned between water (175nL)
and di chl or onet hane (350nL). F{I" gR?(ture was filtered 15 through Arbocel (r),
washi ng through with di chhg_.romet ane (3xI COm), the conbined organic

sol utions dried over sodiurasul phate and evaporated in vacuo. The crude
product was purified by coIN fat ography on silica gel using nethanol:
di chl or onet hane (1:99) asN | u ht afford the title conpound, 2.56g. 20 'H
NMR (CDCl 3, 400MHz) 8: 1.0 (g, 2H, 384(m 2H), 4.86 (t,

2H), 5.09 (s, 2H). WO 2004 /096 / 182004/ 00 -206 Preparation 108
3-(tert- Butyl di met hyl si | aFin oxyrret hv 5, 71 chb) -3 (2-ethoxvethvl)-1 H
pyrazol o(4, 3-dl pyrimidine H3 » ; SH,C3

N-Ethyldiisopropylamine (3eq) and the appropriate HNF’&1 R? amine (3eq) were
added to a solution of the appropriate dichloride (see preparations 56, 61 and —

5 64) (1eq) in dimethylsulfoxide (2-3mL.mmol”} and stirred at 70°C overnight. fert- |
Butyl piperazine-1-carboxylate (5eq}, and additional N-ethyldiisopropylamine
{10eq) were added to the cooled reaction mixture and the reaction stirred at
120°C overnight. The cooled reaction mixture was partitioned between ether and
water (3:1 by volume) and the organics were dried over magnesium sulphaie

10 and concentrated in vacuo to yield the product.

Prep _R!
re HN

e /k .
e

N.__O._ _CH
hig *CHE
O  CH,

R'= N~ l

2
® X

R® = -CH(CHa)z; R® = -(CH2)20CHj
CH,
"H NMR (DMSO-ds , 400MHz) &: 1.36 (d, 6H), 1.38 (s, 9H), 2.10 (s,
3H), 3.24 (m, 4H), 3.35 (s, 3H), 3.43 (m, 4H), 3.67 (t, 2H), 3.74 (m,
1H), 4.59 (t, 2H), 7.73 (d, 1H), 7.95 (br s, 1H), 8.18 (d, 1H)
LRMS:m/z APCl+ 511, [MH]*




CH3 HO N3 H3C/ O H3 5 Imdazole (637ng,

tent - butyldlneth | Si

of the ai coho™¢
(50m),

aqueous pot assi Wm
dried over sodiy

purified by col yrgy

met hanol : di chl or
2.99. "H NWR (g
3.29 (q, 2H

405 [MAN 15 Prep
N (3-(tert-Butvl
pvrazol o(4, 3-dl p
C3CC CH3 \ N ; ~C
(1.12g9, 6.12 Mo
6.12mmol ) in tet
tenperature for
PCT/ | B2004/ 00143

Yo

and the reaction stirred at
m xture was diluted with dlchloronethane

9. 35mml ) and
9.35mmol ) were added to a sol ution

8.5mml ) in di chPoFH-H¥AES
g% rature for 18 hours. The

| chloride (1.41 g,
Eparation 107 2. 47g,
room

and mashed mnth 10%)

onet h
IDCI 3,

71 (
arati
di met |
yrimd
l H
1) was
r ahydr
Ay m i
3 -207

95

96

97

98

ane (1:

9"7 = (D 1) Hm&@j S enthéssGl'i?l DRMSIrsiz APTanb e, [MH]'

& ed in vacuo. The re5|due was

n silicasgel
as’ el uant ?%o af(%H@d}q%ﬁe t|t CHL)QOCHS

ound,
400MHz) 8™ 0.00 (s, 6H), 0.78 (s, 9H, O. 93 (t, 3FD,

R (bMEJ-3) | 26bmy) $1 3 (LB, T o 2206
| b amyis Oéwpﬂ% g‘f rs?n imhbcs"&(rﬁgmng ﬁ%ﬁ‘/%—h EQJ(II\I"%_{H)

7yl - -yl'am ne

DN

1g¢§

5 added to a soéﬁhlon of 4- am nopyri m dine (580ng,
the solution stirred at room

@{mr an_lj(l
\u e C|'P oride fpém prigpagatipn 108 WO 2004/ 096810
X

"H NMR (DMSO-ds, 400MHz) &: 1.41 (s, 9H), 2.26 (s, 3H), 2.34 (s,
3H), 3.42 (m, 4H), 3.68 {m, 4H), 7.70 (d, 1H), 8.20 (m, 2H), 9.94 (br s,

1H), 12.23 (br s, 1H). LRMS:m/z APCl+ 425, [MH]*
~N

HN N 5 8
MCHS . B = -CH,CHs; R® = -(CH3)z0CHs

'H NMR (DMSO-dg, 400MHz) 8: 1.26 (t, 3H), 1.41 (s, 9H), 2.23 (s,
3H), 2.73 (g, 2H), 3.36 (s, 3H), 3.40 (m, 4H), 3.64 (m, 4H), 3.72 (1,
2H), 4.56 (m, 2H), 6.36 (s, 1H), 9.47 (s, 1H). LRMS:m/z ES+ : 486,
[MH]"

R‘I

R'= NP TS
“ l R® = -CH2CHa; R® = -(CH»)20CH;
R'= N7
“ | ' R® = -CHg: R® = H
CH,

'H NMR (DMSO-dg, 400MHz) 8: 1.42 (s, 9H), 2.34 (s, 3H), 2.35 (s,
3H), 3.44 {m, 4H), 3.72 (m, 4H), 6.94 (d, 1H), 8.18 (s, 1H) 8.22 (d, 1H)
11.01 (br s, 1H). LRMS:m/z (electrospray) 423, [M-H]

: R® = -CHyCHa; R® = -(CH2)2QCH;

CH




(825ng, 2.04mmol) in tetrahydrofuran (8nL) was added and the reaction
stirred at roomtenperature for 90 mnutes. The reaction was diluted with
saturated aqueous ammoni um chl oride solution (50nL), and extracted with

di chl or onet hane (100nL). The organi c extracts wer gcgfbRdsyGMess sodi um
SUMEh20&0%8Hhd evaporated in vacuo. The crude product was purified by colum
chromat ography on silica gel using2d®thanol : di chl oronet hane (3:97) to afford
the title conmpound 812ng. 'H NVWR (CDCI 3, 400MHz) 6: 0.00 (s, 6H), 0.78 (s,
9H), 1.08 (t, 3H), 3.54 (q, 2H), 3.82 (m 2H), 4.63 (m 2H), 4.91 (s, 2H),
8.29 (d, 1 H, 853 (d, 1 H, 876 (s, 1 H. 10 Preparation 110

15- Chl oro-1 - (2- et hoxyet hyl ) - 7- Pmramcm @94- vl am no) -

H pyr azol 01_ - A NNC HO 15

Tet r abut y| arABRLNE {ery A 2 g Y3HE 3.1 mol) was
added to a sol ution of the conpou from pr&g@ratlon 109 (715ng, 1.54mmol)
I n tetrahydrofuran (15rrL)H @nd Ohe r acti irred at roomtenperature for
ith vvater (40nL), and the mxture

8r gani c solution was dried over
acuo> The residue was purified by

18 hours. The reaction was dil uted
extracted wth ethyl acetate (70!]‘1]_')
sodi um'sul phate 20 and evapor at ed \n
colum chromat ography on sili I | ng nmet hanol di chl or onet hane (5:95)
as eluant to afford the title_, ound\1 450ny. 'H NWMR (CDCl 3, 400MHz) S:
1.22 (t, 3H), 3.69 (m 2H),HgCos (@ 2H) 4.77 (m 2H), 5.08 (s, 2H), 8.58
(m 1H, 864 (m 1H, 897 (m 1 H. LRVS APCl+ nlz 25 350 [MH + WO
2004/ a98igvol HOyrasdecus-aicerbexylicadd dimethyl ester (2.0g, 8.83mmol) was

added to a solution of 2-ethoxyethy! bromide (1.18mL, 10.45mmo!} 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 partitioned between ethyl acetate
10 (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 (CDCls, 400MHz) &: 1.07 (¢, 3H), 3.41 (g, 2H), 3.73 (, 2H),3.89 (s, 3H),
15 3.94 (s, 3H), 4.76 (1, 2H). LRMS:m/z APCI+ 302, [MH]"

Preparation 100
1-{2-Ethoxyethyl)-4-nitro-1 H-pyrazole-3,5-dicarboxylic acid 3-methyl ester

0/\ OH

\/0

O NO,
H,C O

20 The di-ester of preparation 99 (1.63g, 5.4mmol} was added to a soiution 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 was acidified with 2M hydrochloric acid and extracted



Preparation 111 N [ 3-Brononet hvl -5-chl oro-1-(2-ethoxvethvl)-1

H pyrazol o[ 4, 3-dl pyrim din-7-yl | -4- nmethypvridi n-2-viami ne HA N a HN CH3
N ~N N | NClwoBposzed@Edr abr ononet hane (912ng, 2. 75mmol ) andPCT/IB2004/001433

tri phenyl phosphine (720ng, 2.75mol) were added to a solution of the

al cohol of preparation 106 (830ng, 2.29mmol3g{.n di chl oronmet hane (35ni) and
the reaction mxture stirred at room tenperature for 1 hour. The reaction

ol St vt nid it Sfieflorcfethind (oMM ThY RGBREE"GERL PR NRY, dR@Bler |
gr gilu?t C! gl_DNNR?egQiD@SﬂngﬁmM&Se ggd dhn&%nl(rate?&”l&va(cﬂoﬁ? y(l_e;!d trgéﬂilitée @rcﬁﬂjlc(t,m.Szgi) ,
. m 4. S . m . 7. , 8. :
.97 (m 1k e Dqu)aD?rt@wam 1%@@1@% (611280 b, a'ee 15,

- bronone - Ny ] \Y - azol o
3.l pyrim din. 735 :?Wgﬁé’%@di%ﬁ@v"ﬁéﬁ@nb%s@”@”n“ “ HN'v NN NN d

Br This conmpgund was prepared by the nethod of preparation 111 using the 20
al cohol of preparation 110 as a starting material. 'H NVR (CDCl 3, 400MHz) 3:
1.24 (t, 3H), 3.74 (m 2H), 3.99 (m 2HFr tipm 101
Methyl 5-carbamoyl-1-(2-ethoxyeihyl)-4-nitro-1 H-pyrazole-3-carboxylate
A
HC O™ W,
N’N
\ [/ ©

/O NOZ
H,C O

Oxalyl chioride (1.2mL, 13.76mmol) and N,N-dimethylformamide (39ulL) were

10  added to a solution of the carboxylic acid of preparation 100 (1.33g, 4.63mmot)
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 reaction mixture was dissolved in
tetrahydrofuran (50ml.), cooled in an ice bath and treated with 0.880 ammonia

15  solution (10mL). The reaction mixiure was stirred for 18 hours at room
temperature. The reaction mixture was concentrated in vacuo and the remaining
solution partitioned between dichloromethane (200mL) and water (50mL). The
organics were combined, dried over magnesium sulphate and concentrated in
vacuo to yield the title product , 0.98g.

20 'H NMR (DMSO-ds, 400MHz) &: 1.03 (t, 3H), 3.38 (g, 2H), 3.70 (t, 2H), 3.86 (s,
3H), 4.36 (t, 2H), 8.30 (br s, 1H), 8.46 (br s, 1H). LRMS APCl+ m/z 287 [MH]"

Preparation 102

Methyl 4-amino-5-carbamoyl-1-(2-ethoxyethy-1H-pyrazote-3-carboxylate

P
H.C O/\ NH,
N’N
\ // O
O NH

5 H,C O

2



4H), 8.61 (m 1 H, 869 (m 1 H, 9.02 (m 1 H W 2004/096810
PCT/ 1 B2004/ 001433 -209 Preparation 113 tent-Butyl

(3S) - 3-wob emisobssy| oxycar bonVl ami no) pvrrol i di ne-1 - car bacaliseens/ o363 O H H3C
NN~N QuCH3 H3CO_/ I "CH3 0 CH35

(3S)-3- (tert-Butyl oxycarbonyl ani no) pyrd%i dine (1g, 5.37mml) and
triethylamne (1.38nL, 10.00nmol) were dissolved in dichloronmethane (1 5nl)
and the Hdi(élH)bcémO(Dmgt)was &ﬂdedmda Bolutiod Qﬁth’mtrﬁm CmmmalalflmepaﬁatMr e was

T om e g, &5 spernalh Mbtadn o RORLS fin e 1Rdeists MU BRRBREG! oy 1 n
vacuo angg @Qﬁ ARshSHBmlRriatd y eﬁg bys. Q?Hiﬁa())%sﬂf@&&ﬂéﬁah Ne PEacidrd ca gel
W I eld

el uting ent ane: et hyl etate 80:20 t etlt e product as a
white solmutturﬁe abed aﬂ-relﬂmf()@ﬁbars Abe\edtplyst \Am$39n'(csfed]1$)-ﬁxltranoﬁhr(dn 1 H,

4,52 bm e ppactiR Bty m%?@eﬁ%té‘(ﬁ,@w;g BB Mo irokist Ao L 1
Non o cro B PMBOGRLIBOMERT S DK 34 22 0 AR AP R RS o

prepar at i 3H, Jﬂ@mehg $3B)( st 2Q),(7. sot(brbsltzmpxwamsunmmamﬂm F&l\lmalg;l dine. 1H
NMVR (CDCI 3,” 400MHz 137 (s, 18H) 1.79 (m 1H), 2.15 (m 1 13 (m

1H, 3.40 (m 2H, 3.58 (m 1 H, 4.16 (m 1 H, 4.62 (m 1 H. LRVE ES+
mz 309 [M\a]+ Preparation 103

10 Methyl 1-(2-ethoxyethyl)-5.7-dioxo-4,5,6.7 -tetrahydro-1 H-pyrazolo[4,.3-

dlpyrimidine-3-carboxylate e

A solution of the amine of preparation 102 (570mg, 3.38mmol) in N,N-
dimethylformamide (30mL} was treated with carbony! diimidazole (658mg,

15 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.
’H NMR (DMSO-ds, 400MHz) &: 1.03 (t, 3H), 3.40 (q, 2H), 3.87 (1, 2H), 4.06 (s,

20 3H), 4.98 (t, 2H). LRMS ES- m/z 281 [M-HJ



WO 2004/ 096810 PCT/ | B2004/001433 -210 Preparation 115

(3S)-1-Met hyl -3- (et hyl ami no)Pvrrolidine H H3C-N-N CH3 A solution of
l'ithium al umi MOUHRYMBWe (17n" , 1 Min tetrahydrofuran, 17m@I/IB20E/00RS3
added dropwi se to a stirring solution of the rrolidine of preparation 113
(600mg, 2.09mmol) in tetrahydrofuran (1 Om_)'zﬁ%g' OC. The reaction m xture was
allowed to warmto roomtenperature and then heated to reflux for 5 hours.
The reaction mixture was cool ed to 0C virepasiioncE0dat h and t hen quenched by
addi ti on of sodiyn j : act] IXtHULE  Wo [ '
ethyl 10 acet at e~¢t1+oo% SRRt Rt e A2 A
ethyl acetate wused to wash the resi du/e-s,OThe conbi ned organics were dried
over magnesium sul phate and concenyj pat ed QE;/:CUO to yield the title

product, 60my. 'H NVR (CD30D, 400MHZ) 8: 2-25-2.46Q%im 4H), 2.75 (s, 3H),
3.02 (s, 3H), 3.73- 4.08 (m 3H), LRM5S APCI +
116 (3R)-1-Met hyl -3-(net hyl am no) pvrrol i di ne/N
was prepared by the nethod of preparation 119 us'ing the 20 pyrrolidine of
preparation 114. 'H NVR (CD30D, 400MHz) 8: 2. .47&P\m4l—l), 2.75 (s, 3H),
2.99 (s, 3H), 3.74- 4.06 (m 3H). LRVB APCl + N [ M4l + Preparations
117-123 25 The appropriate HNRL R2 am ne ¢6~&0mmol ) was di ssolved in
tetrahydrofuran (30m-) and the reaction/m xtgre treated with sodi um
hexanet hyl di si | azi de H,

N N, CH3 Thi s conpound

Phosphorous oxychioride (934ul, 10.0mmol) and tetraethylammonium chloride
5 (195mg, 1.50mmol) were added to a solution of the dione of preparation 103

(140mg, 0.50mmol) in propionitrile (5mL) and the reaction mixture refiuxed 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

10 product was purified by column chromatography on silica gel eluting with
pentane:ethyl acetate 100:0 to 75:25 to yield the title product.
'H NMR (CDCls, 400MHz) 8: 1.03 (t, 3H), 3.40 (g, 2H), 3.87 (t, 2H), 4.06 (s, 3H),
4.98 (1, 2H). LRMS APCIl+ m/z 319 [MH]"

15 Preparation 105

i
'y
m

Methyl 5-chloro-1-(2-ethoxvethvyl}-7-{4-methylpyridin-2-ylamino)-1 H-pyrazolo{4 ,3-

dipvrimidine-3-carboxylate

The dichloro compound of preparation 104 (1.98g, 6.20mmol) was dissolved in
20 dimethylsulfoxide (10mL) and the reaction mixture treated with 2-amino-4-

methylpyridine (1.34g, 12.4mmol}. The reaction mixiure was stirred at 75°C for 5



(1.36g, 7.2mml) under nitrogen. The reaction m xture was stirred for 20
mnutes at roomtenperature before being treated wth the appropriate

di chl ornoWi429646 096810 PCT/ | B2004/ 001433 -211 conpouc/iBledsyvoniat) from
preparations 54, 55 or 57, and stirred for 3 hours. The reaction m xture

was quenched by addition of nethanol ¢(2041) and concentrated in vacuo. The
resi due was purified by colum chromatography on silica gel eluting with

g i C%Ohﬁgﬁé%ﬁl”rh éﬁ@t@ E‘}ﬁ%ﬁ“’?g g%?htﬁ)ﬁé@i wétwe@ntdl?hlarmtﬁaﬁfb C@Mﬂ@t Prep

(CDCI 3, 4atdvidajerq500ni) gy trerjichizrameinanedpyer semwrated. T orgahicsiwern 2H)

Urne £S+ WestieSithuklpr (R L0gpTor8ripfipver dangsiimigliona Eidas) sorsentalbdng
475 (m  Dpoch Bhefrids olpdithuaspiticrby ?b%*.‘%'?‘:’?i?r“%*‘ﬁ???’“%.ﬁ Pt 1

LRVE BS+ gélzalmﬁ-@ withadichletomettane Eret@irite 100D tFBS:2. T(n@l—&):ﬁ@(drl@dad:i NVR
(CDCl 3, 400

VHz) : 76 2
8.41 (m waﬁﬁﬂtueateﬁ' w?ﬂ 51‘ (35%%3'"(%5 fnﬁ)c@nfen?;atqehn Yagyo tcuwg té( i m?)
320 [ MH" V40,2004 06§10 PCT/ 1 B2004/ 001433
'H NMR (CDCI3, 400MHZ) 8: 1.06 (t, 3H), 2.49 (s, 3H), 3.62 (q, 2H), 4.00 (t, 2H),
4.06 (s, 3H), 5.05 (br, 2H), 6.98 (br s, 1H), 8.16 (br s, 1H), 8.50 (br s, 1H)

10  LRMS APCl+ m/z 391 [MH]"

Preparation 106

[5-Chloro-1-(2-ethoxyethyl)-7-(4-methylpyridin-2-ylamino)-1 H-pyrazolo[4.3-
dlpyrimidin-3-ylimethanol

15
The chloro compound of preparation 105 (1.89g, 4.84mmol) was suspended in 3

tetrahydrofuran (450mL.) and the reaction mixture cooled to -78°C. DIBAL
(39ml., 1M solution in toluene, 39mmol) was added and the reaction mixture
allowed to warm to -5°C. The reaction mixiure was stirred at -5°C for 15 minutes

20  before being re-cooled to -78°C and being quenched with agueous ammonium
chloride solution (10mL). The reaction mixture was allowed to warm to room
temperature and partitioned between dichloromethane (200mL) and water
(200mL). The mixture was filtered through Arbocel® and the organic layer
separated, dried over magnesium sulphate and concentrated in vacuo. The

25  crude product was triturated with ethyl acetate and the solid filtered off to yield
the title product.



2212- R _ Ni 120\ ; R5 = -CH3; R6 = -(CH2)20CH2CH3 CH3 ' H NMR (CDOI 3,
400MHz) 871.17 (t, 3H), 2.44 (s, 3H), 2.56 (s, 3H), 3.65 (m 2H), 3.91 (m
2H), 4.69 (myodihieds® (m 1 H, 8.17 (m 1 H, 8.33 (m pemdeock@e@(m 1
H). LRVS ES+ mz 370 [MH+ R = N 50~ CH3 121 ; R5 = CH3; R6 = (CH2)20CH2CH3
"H NMR (CDCI 3, 400MHz) 8: 1.18 (t, 3H), 2.120%s, 3H), 2.53 (s, 3H), 3.63
(m 2H, 3,9a (m 2H), 4.71 (m 2H), 7.59 (m 1 H, 8.16 (m 1 H. 8.41
(m 1 H, 9.961 igl
NWM%@D@%@%‘%W% 379 M;%]AI’B N3] 611(%%,0@?1 ﬁzll_écm 1 38

CHZCH3; R6 = (CH2) 2 N 400Nz

(1, 39 862(44 oH), BB, mmssm Hazs), 59?(qu%@1333§]1(”)”‘81%36”’ 72 (m
, m . m , 9. m . +

nfz 384 LRQSAF&C Zrl%%‘” = -CH2CH3; R6 = - (CH2)20CH2CH3 ' H NMR

(cDbal 3, 400|sz) 8 1.21 (t, 3H), 1.38 (t, 3H). 2.44 (s, 3H), 2.98 (m 2H),

3.62 (m 2H), 3.92 (m 2H), 4.74 (m 2H), 7.59 (m 1 H), 8.15 (m 1 H)

8.36 (m 1 &), 9.97 (m 1 H. LRVE ES+ Rrtpalflién f0VNa] + WO 2004/ 096810

PCT/ 1 B2004/ 001433 Preparatjon 124 R) - 2- Et hyl pi per a
di hvdrochl ori de [2 T%Chlorop 2-ethoxyethyl)- 1(13-pzlrazo|%t[4,%-gl Bﬁmlém 3-vilmethanol

DIBAL (62.5mL, 1M in tetrahydrofuran, 62.5mmol) was added dropwise to a
cocled (-78°C) solution of the ester from preparation 104 (4g, 12.5mmol) in

10 tetrahydrofuran (100mL), and once addition was complete, the reaction was
stirred for 10 minutes. The mixture was then allowed to warm to -10°C over 1
hour, then re-cooled to -78°C. Saturated ammonium chioride solution (45mL)
was carefully added, the mixture warmed to room temperature and partitioned
between water (175mL) and dichloromethane (350mL}). The mixture was filtered

15 _ through Arbocel®, washing through with dichioromethane (3x100mL}, the
combined organic solutions dried over sodium sulphate and evaporated in
vacuo. The crude product was purified by column chromatography on sitica gel

_d using methanol:dichloromethane (1:99) as eluant to afford the title compound,

2.564.

20 'H NMR (CDCl3, 400MHz) §: 1.07 (t, 3H), 3.44 (g, 2H), 3.84 (m, 2H), 4.86 (t, 2H),
5.09 (s, 2H).



HCNHCO NHCH3 (2R)-2-Am nobutanoic acid (1.578, 15.22mmol) was
di ssolved in ethanol (40nL) 5 and the solution treated with thionyl
chl ori gy ¢dik9ss®B. 8rmol ). The reaction m xture was he@icadBasosmnefsax for 70
hours. The reaction m xture was cool ed and concentrated in vacuo. The
resi due was azeotroped with toluene (®QgL) to give a clear oil. The oil
(2.78g, 16.58mmmol) was dissol ved in dichloronethane (50n.) and the sol ution
treated with carbobenzyl oxygl yci ng, ﬂg11é§ 58mmol ), 1 10
hydr oxybenzotri azol e hydrate (2.5
1- ( 3-di net hy:BﬂmmBgmmﬁth\’ﬂsﬂat\Mthtbvbha ﬁach@lhmd?d?#&tbox\d@ ¢B-1189,
16.59mmol ) and triethylamne (6.9n, 49 5nnn|? The reaction m xture was
stirred for 18 hours at roon1ﬁbﬁ%&&&ﬂﬁﬁiﬂﬂiﬂﬂwglﬁbaction m xture was washed
with water, citric acid, bringand sodium hydrogencarbonate sol ution and
then dried over magnesi um sul phate a 5 congkntrated in vacuo. The residue
was purified by colum chronatoé?amyy o] silijca gel eluting with ethyl
acet at e: pentane 50:50. The crude productN N 13.08nmol ) was di ssol ved
i n nethanol (100nL) and the solution tpeated witlhh 10% Pd/ C (450ng) and
stirred under 60psi of hydrogéﬁiaic oon1 ﬁ for d 18 hours. The
reaction mxture was filteré 0Ug Arpocel () a Hthe filtrate 20
concentrated in vacuo. The dués%- , 11.25mmol) was dissolved in 1, 2-
di met hoxyet hane (25m) and nfpbutlon treated with a 1 Msolution of
borane in tetrahydrofuran (45nL3 45mol). The reaction nm xture was heated

{ emerat APISIS S5 an g ool SERERT I G MO RIB LG o5 1 Varewo
and the ressgintolRetié agiabdag d sbliRbmante AleBAb) freichreparatesh WY 47gat ureat ed

solution of hydrogen chloride in dioxane (1 5nL). The solution was refluxed
for 2 hod-Bmmeipin disblaremethansi(Gdmlacnd thadeaption stirad@tdperul ved in et her

(SO Ttgrenpse%t% 98t 18 hours. The mixture was diluted with dichloromethane

(250mL), and washed with 10% aqueous potassium carbonate solution (175mL).
10  The organic solution was dried over sodium sulphate and evaporated in vacuo.
The residue was purified by column chromatography on silica gel using
methanol:dichloromethane (1:99) as eluant to afford the title compound, 2.9g.
'H NMR (CDCl,, 400MHz) 8: 0.00 (s, 6H), 0.78 (s, 9H), 0.93 (t, 3H), 3.29 (q, 2H),
3.71 (m, 2H), 4.72 (m, 2H), 4.94 (s, 2H). LRMS : m/z APCI+ 405 [MH"]
15
Preparation 109
N-{3-(tert-Butyldimethylsilanyloxymethyi}-5-chloro-1-(2-ethoxyethyl)-1 H-
pyrazolo{4,3-dipyrimidin-7-yi}-pyrimidin-4-ylamine

()

H, c
N
"G on,
H,C- s
HC O

3

20 Sodium bis(trimethylsilyl}amide (1.12g, 6.12 mmol) was added to a solution of 4-
aminopyrimidine (580mg, 6.12mmol) in tetrahydrofuran (17mL) and the solution
stirred at room temperature for 20 minutes. The chloride from preparation 108



was concentrated in vacuo to yield the title product as a yellow oil that
solidifed on standing. WO 2004/ 096810 PCT/|B2004/001433 -214 'H NMR
(DVBO- d6, 40 duddes®- 84 (t, 3H), 1.30 (m 1 H, 1.70 (m pkiieondnfQas 4- 10
(br m 7H). Preparation 125 5 3-Bronotetrahydropyran aBr O
Tetrahydropyran-3-ol (J. Og. Chem, 1985, -807- 1582) (4.66nL, 49muvol) was
di ssol ved in dichloronethane (1 37nL) and the solution treated with

t et abr onomet hagss b 9.04dmoR I Ay oA P ASHL PRaBlatldéiPaithe e
10 and treat ed%%%pé/i se Wt hﬁa sol utyi on 5% ﬁrrl}]pﬁer?yi phosphi ngﬂ'(fﬁcggg,
69mmol ) in di eéhirovoremematurd e $eainutes. T teacionasas diloteedwitio sakrated t o

t t d sti df 4 h ) ti '
Concent rared | HoUpaMn G mANTITR chloskig RN (0GR anE SxiRm MRt ogr aphy on
L | el uting . . _ _ ! , .
oroduct Cas o yal ool AOGRENEHI PR Aty MR A RSP G s grate
2.18 (m 2Hp, Zanddevaporatdd, inda@60( Whe cRide prbdatt (vars purifled Breglanmt i on 126 20

2-(2,2.2-T(fl uoroet hoxy) et hanol,, F\ ~0,-,,,/OH F F Trifl uoroethanol 6ni,
492m’m| ), (et hle@ﬁ%mé!ﬂd%H'aY ensdisagpl uping Wﬁ&%ﬁofidithgpﬁgﬁtQﬁﬂﬁé3'\97®Fﬂ%ﬁord

494mvol) and t%éﬁ%%mm;hpom de (3.20g, 9.90mmmol) were conbi ned and

the reaction mxture h o reflux for 24 25 hours. The reaction m xture
was distilled dH NMREPDEL], d0PMHEW: 6.0 {sobH) 0. 78N, OH)t1.081t, BHIC B.5(d, I2¢4),
range 1320 10 s (m. 2H), 4.63 (m, 2H), 4.91 (s, 2H), 8.29 (d, 1H), 8.53 (d, 1H). 8.76 (s, 1H).
10
Preparation 110

[5-Chioro-1-(2-ethoxyethvi}-7-(pyrimidin-4-ylamino)-1 H-pyrazolo[4,3-dlpyrimidin-

3-yviimethanol

N

15  Tetrabutylammonium fluoride (3.1mL, 1M in tetrahydrofuran, 3.1mmol) was
added to a solution of the compound from preparation 109 (715mg, 1.54mmol)
in tetrahydrofuran (15mL), and the reaction stirred at room temperature for 18
hours. The reaction was diluted with water (40mL), and the mixture extracted
with ethyl acetate (70mL). The organic solution was dried over sodium sulphate

et

20 and evaporated in vacuo. The residue was purified by column chromatography
on silica gel using methano!:dichioromethane (5:95) as eluant to afford the titie
compound, 450mg.

'H NMR (CDCla, 400MHz) 5: 1.22 (1, 3H), 3.69 (m, 2H), 3.98 (m, 2H) 4.77 (m,
2H), 5.08 (s, 2H), 8.58 (m, 1H), 8.64 (m, 1H), 8.97 (m, 1H). LRMS APCl+ m/z
25 350 [MH]



"H NVR (CDCI 3, 400MHz) S: 3.69-3.77 (m 4H), 3.88 (m 2H). WD 2004/096810
PCT/ | B2004/ 001433 -215 Preparation 127 5-Methyl-4-nitro-2-f 2-(2,

2,2-trj oxy)ethy(l-2 H pvrazol e- 3-car boxam d FB%' F NN/
NH2 Eﬁéﬁﬁﬁé&%@?wbthyl-4-nitro-2k+pyrazo|e-3-carboxa%¥gg TE%%§%5361, ex 7)
(2.0g, 5 11.80mmmol ), the al cohol of péggaration 126 (2.03g, 14.16mmmol) and
tri phenyl phosphi ne (4.29g, 16.52nmmvl ) "were di ssolved in tetrahydrofuran

(30m) and the m xture cooled in, an ic%.e b . A solution of diisopropyl
azodi car boxyl ate (3.20nL, 16.52%%9&@—'9&-ﬁ{fahydrofuran (5m.) was added

dr opwi sengRds i fomcBdiie-LRiofd AL BL&nskidth@sl 1HRpyrazb ApyFiRfant £yper-at ur e.
The reac X OnCentratead 1 n va riturated
wi t h di chl oronet hane: et her  80m2hvipyridireRe/lamitie t e sol i d, 884ngy. The not her

| i quors were concentrated jn_ vacuo and the residue triturated again with

di chl oronet hane and t he so'l"is(ci filtered tay d anot her batch of white
solid, 584ng. The dichl oronet e solution mas[ then purified by colum
chromat ography on silica gel eluting w h/@ﬁ ronmet hane: ether 70:30 to
yi el d additional product, 1.49g. NKHN CD30OD, ) 5. 2.46 (s, 3H),
3.91 (q, 2H), 4.02 (t, 2H), 4.35 (‘tN Preparation 128

4- Am no-5-net hyl -2-f2-(2,2,2-trifl
)et hvl | - 2H pvrazol e- 3- car boxam de '5x0B. N __ NH2 20 1-13C NI-12 A m xture
of the pyrazole frompreparation 127 (1.Nf6g,Ch.93mmol), and palladi um

hydr oxi de (150ng) in net hanol (é was heated to reflux, and anmonium
formate (1.55g, 24.6mmvpl) added portionwi se. Once addition was

5 Tetrabromomethane (912mg, 2.75mmol) and triphenyiphosphine (720mg, -~

i

2.75mmol) were added to a solution of the alcohol! of preparation 106 (830mg,
2.29mmol) in dichloromethane (35mL) and the reaction mixture stirred at room
temperature for 1 hour. The reaction mixture was purified directly by column
chromatography on silica gel eluting with dichioromethane:methanol 100:0 to
10 99:1 to yield the titie product.
"H NMR (CDCls, 400MHz) &: 0.92 (m, 3H), 2.63 (s, 3H), 3.58 (m, 2H), 3.91 (m,
2H), 4.81 (s, 2H), 5.20 (m, 2H), 7.14 (m, 1H), 8.16 (m, 1H), 8.97 (m, 1H)
LRMS APCIl+ m/z 427 [MH]*

15 Preparation 112

N-3-Bromomethyl-5-chloro-1-(2-ethoxyethyl)-1 H-pyrazolo[4,3-dlpyrimidin-7-vi}- ::

pyrimidin-4-ylamine

This compound was prepared by the method of preparation 111 using the

20 alcohol of preparation 110 as a starting material.
'H NMR (CDCls, 400MHz) &: 1.24 (1, 3H), 3.74 (m, 2H), 3.99 (m, 2H) 4.84 (m,
4H), 8.61 (m, 1H), 8.69 (m, 1H), 9.02 (m, 1H)



conplete, the reaction was stirred for a further hour under reflux. The
cool ed WD 2004/ 096810 PCT/ |1 B2004/001433 -216 m xture was filtered through
Arbocel (r), and the filtrate evaporated in vacuo to give the title conpound
as an or angewsolondyec&1030g. ' H NVR (CD30D, 400MHz) 8: 2.16 (m;T1/18bk)es/ 0814838 (q,
2H), 3.91 (t, 2H), 4.53 (t, 2H) LRVMS:nmlz ES+ miz 289 [MNa]+ 5 Preparation
129 3-Methyl-1-[2-(2 2 -209-

2-trifluoroetho)(v)ethvll-1, 4-di hvdropvrazol o[ 4, 3-dl pyrim di ne- 5,7-dione F
FF W~ NH H3C HO 10 A solution of 1,1'-carbonyl diim dazole (1.2g,

7.4mol ) in acetonitrile (15m) was hested to reflux, and a solution of the
pyrazole from preparation 128 (1. 3g, ign # 3acetonitrile (1 5nL) was

added dropw se over y2ppif i §S3- @?butﬂlﬁgéé&%n\?ﬁhﬂmlﬂﬁ% ef.chpfdaiaid or a

further 1.5 hours, Tiem -adurti Onou roomyt  arrrrdazot e (400ny,
2.5mvol ) added, and the reaction eate(d under 15 reflux for a further 18
hours. The cool ed m xture was e\liin rat acuﬁ and. the_residue
triturated with ether, the re Nfl gdried to afford
the title conpound as a white gatid, NI\/R ( DVB 400MHz) 8: 2.20

(s, 3H), 3.92 (t, 2H), 4.00 (q,°2H)), 4 51 (t., 2HQ 11.08,(s’ 2H. 20
Preparation 130 5 7-Dichloro-3-nethyl-1-f2-(2, 2, 2- trlfluoroethoxy)ethyll-
H pyrazol of 4, 3-(38)B(teniBlitploxyEarkon@amino)pyrrolidine (1g, 5.37mmol) and triethylamine

(1.38mL, 10.00mmol) were dissolved in dichloromethane (15mL) and the
reaction mixture stirred for 10 minutes. The reaction mixture was then treated
with di-ter-butyl dicarbonate (1.75g, 8.00mmol) and stirred at room temperature
for 18 hours. The reaction mixture was concentrated /in vacuo and the residue

10 purified by column chromatography on silica gel eluting with pentane:ethyl
acetate 80:20 to yield the title product as a white solid, 1.25¢.
'H NMR (CDCls, 400MHz) &: 1.39 (s, 18H), 1.81 {m, 1H), 2.15 (m, 1H), 3.13 (m
1H), 3.40 (m, 2H), 3.58 (m, 1H), 4.17 (m, 1H), 4.62 (m, 1H). LRMS ES+ m/z 309

[MNa]
15
Preparation 114
tert-Butyl (3 RA)-3-(tert-butvloxycarbonylamino)pyrrolidine-1-carboxylate
Q
HSC H
i HSC%‘\ A\\N 7“"\N\”/O CH,q
O
H,C CH
0 C 3

3
This compound was prepared by the method of preparation 113 using (3R)-3-
20 (tert-butyloxycarbonylamino)pyrrolidine.
'H NMR (CDCls, 400MHz) 8: 1.37 (s, 18H), 1.79 (m, 1H), 2.15 (m, 1H), 3.13 (m
1H), 3.40 (m, 2H), 3.58 (m, 1H), 4.16 (m, 1H), 4.62 (m, 1H). LRMS ES+ m/z 309
[MNa]*



FFEFNMNMN JN HIC NN\ Cd W 2004/096810 PCT/IB2004/001433 -217 A m xture of
the conmpound from preparation 129 (2.1g, 7.18mmol), phosphorous oxychloride
(10. 02nkd 2e0aehobmt r aet hyl anmoni um chl ori de (3.57g, 21. GOmwiBR00#01433
propionitrile (30nmL) was heated to 100C and stirred for 18 hours. The cool ed
m xture was evaporated in vacuo and t1##d0resi due azeotroped with tol uene. The
5 residue was partitioned between ethyl acetate and water and the | ayers
separated. The organi c phase was Hrggedatoren1fagnesi um sul phate,

concentrated in vacuo and the crude product purlfled by col um

chromat ogr aphy on si | i d8SydtMethvhs-@methy@ningioviioiding,y| acetate (50:50) to
give the title conpound as a gum 776rrg |110 H NI\/R (CDCI 3, 400MHz) 8: 2.62
(s, 3H), 3.72 (g, 2H), 4.03 (t, 2H), 9 Nt. 2H) Preparation 131 5-Am no-1
“methyl -1 Hpyridin-2-one H2NHG:Q1 CHs, Trifluoroacetic acid (1 Onl)
was added dropwi se to an ice-cool ed sol ytion of tert butyl (1

- met hyl - 6- oxo- 1, 6-di hydropyri di n-3-yl)carbamate (Heterocycles 1995; 40; 2;

831- 836) A 308fi8n &%ﬂﬁmmm.ﬁauﬁmmneéth AR (rPRitahydedxdiradier 7raklj on then

stirred at roomtenperature for hours. The m xturé was concentrated in
vacuas amias addeéslrmmmspuma‘ste‘dngysotﬂiommf tha pynididipeapirgreparatian td3gel usi ng
Citl e cdRpbe SAormmalnoe baRydiotran (0ot AL OLCAIHS reBsten MsBRERNAS: 3. S0
(s, 3H), sﬁlo%cx(l% w&mll")(o rdofitehfberdtutd ana thén tedted to reflux for 5 hours. The
reaction mixture was cooled o 0°C with an ice bath and then quenched by -~
addition of sodium sulphate solution. The reaction mixture was diluted with ethyl ..

10  acetate (100mL), the ethyl acetate decanted off and additional ethyl acetate
used to wash the residues. The combined organics were dried over magnesium
sulphate and concentrated in vacuo to yield the title product, 60mg.

"H NMR (CD30D, 400MHz) &: 2.25-2.46 (m, 4H), 2.75 (s, 3H), 3.02 (s, 3H), 3.73-
4.08 (m, 3H), LRMS APCI+ m/z 115 [MH]*
15
Preparation 116
(3R)-1-Methyl-3-(methylamino)pyrrolidine
H

N
H30\N: 7 \CHS -

This compound was prepared by the method of preparation 115 using the

20  pyrrolidine of preparation 114.
'H NMR (CD;0D, 400MHz) §: 2.23-2.47 (m, 4H), 2.75 (s, 3H), 2.99 (s, 3H), 3.74-
4.06 (m, 3H). LRMS APCI+ m/z 115 [MH]*

Preparations 117-123

25
The appropriate HNR'R? amine (6.20mmol) was dissolved in tetrahydrofuran
(30mL) and the reaction mixture treated with sodium hexamethyldisilazide
(1.36g, 7.2mmof) under nitrogen. The reaction mixture was stirred for 20 minutes
at room temperature before being treated with the appropriate dichloro



1 H. 25 Preparation 132 5-Am no-2, 3-di net hyl pyri di ne hydrochl ori de H3C
NH2 H3C N HCl. WD 2004/ 096810 PCT/ |1 B2004/001433 -218 Cold 0.88 anmoni a
(344nL, 6. 2moM0 HEE'%Eed to 5- brono- 2, 3-di met hyl pyri dine (PN HBREHHAI33 £ ur
Chem e 28; 2; 1988; 59-60) (35.1 g, 188.6mmol ) 1a1r1d copper oxide (330nyg,
2.3mmol ) and the m xture stirred vigorously then transferred to a seal ed
vessel and allowed to st nd at 15)ng for 18 hours. xture was cooled to

5 10C, the pH adj&dTEaUR (?_lémr[}g @M RIARATBHRS 84 %—5@5 n@nd Bdrgofeusdours.
extracted wth I gﬁegj t d
with brine, dri egfn%\yee?&@bghﬁ%j%nﬁaﬁgpghan Bg%?gﬁﬁrlﬁ%?@ In va V_‘?ﬁ_ﬁﬁ’
product was di ssotoresbninatecirheacud. Frmesebmmleqmaspuhﬁeldby om;mamﬂ\rdmuiography on
hydrochl oric acid adde S The resultin was stirred for 30
m nutes, the prec$ififd Q?'e‘gm"ﬁg ‘B@‘@?Iproﬂﬁtr‘ﬂ@§ﬁﬁgthﬁﬂoﬁ#@§w Ia tavield the,
vacuo to affor ound, 32.9g. ..y 'H NWR (DWVSO d6, 400MHz) 8:
2.23 (s, 3H), g.SggﬁlPé&é@!}dﬁe 10-7.80 (m 5H). LRVS:nlz ES+ 123.6 [IMH +
Preparation 133 15 4- Am no- 6- rrethyl pyrimdine CH3 N 1-12N N/J " A

m xture of 4-chl org-6-

1965, 1101- 1106) |Preg,| 7. 81 mol ) and 0. 88 ammnl a,(RSnL) were heated in a
seal ed vessel at [100C for 18 hours. The coolfd nblRture was concentrated in
vacuo and 20 the residug purified by col um cF\‘romat ography on silica get

usi ng di chl or onet hane: jret hanol : 0. 88 anmoni ?\I/ o) as eluant to give

the title )\
o

\
N~ ~Cl
5
N ol
117 | ~ -CHs; R® = -(CHy)20CHs
'H NMR (CDCls, 400MHz) &: 2.23 (s, 3H), 2.54 (s, 3H), 3.50 (s, 3H),
3.91 (m, 2H), 4.72 (m, 2H), 6.86 (m, 1H), 8.22 (m, 1H), 8.32 (m, 1H),
10.16 {m, 1H). LRMS ES+ m/z 356 [MNa]*
N -
118 | : R® -CHg; R® = <(CH,)s0CH,

= "H NMR (CDCls, 400MHz) &: 2.31 (s, 3H), 2.54 (s, 3H), 3.51 (s, 3H),
3.91 (m, 2H), 4.72 (m, 2H), 7.59 (m, 1H), 8.22 (m, 1H), 8.32 (m, 1H),
10.17 (m, 1H). LRMS ES+ m/z 356 [MNa]"

119 /U - R® = -CH3; R® = -(CH,),0CH;

'H NMR (CDCls, 400MHz) &: 2.57 (s, 3H), 3.50 (s, 3H), 3.93 (m, 2H),
4,76 (m, 2H), 8.41 (m, 1H), 8.57 (m, 1H), 8.88 (m, 1H), 10.54 (m,
1H). LRMS ES+ m/z 320 [MH]




compound, 560ng. 'H NWMR (CD30D, 400MHz) 8: 2.30 (s, 31-1), 6.40 (s, 11-1),
8.23 (s, 1H). WD 2004/096810 PCT/|B2004/001433 -219 Preparation 134

(5-Chl oro-1-(2-ethoxvethyl)-3-nmethyl -1 H pyrazol o(4, 3-dl pyri m din-7-y] - 6-
met hyt@ywisdeasi®- yl amine CH3 H3CO ~-) N\ N N ~ PCTAROGMEHIRP\ O 5
Sodi um bi s(trinethylsilyl)amde (1.99g, 10.85mml) was added portionw se to
a cooled solution of 2-am no-6-net@Adyridine (1.17g, 10.85mol) in
tetrahydrofuran (10nlL), so as to maintain the tenperature bel ow 25C. Once

addi ti op~was [conpl €t e, e solution was stirred for a further 20 m putes,
and theph a sloRiuti onNof the chloro conpound from preparation 57 (1 P

3. 63mmo| Y20 n {10 tetrdhydrdf uran (1BhrE)-Gids Padﬁe(@Hh)sz%@Haso as tol maintain
the tenperature be¥0 C~dRhe reaction was then stirred for a furfher 2
hour s, and pafrtitioned betweeh ethyl acetate (100mL) and 10%citri¢ acid
sol ution (100 apy r I hy r gnesi um

sul phat ¢ and m&%ﬁgﬁﬁ %@Ml&%ygThﬁ%?gﬂéﬁ%\gg&tgﬂ’%@g% Sv‘\.,iﬁf’lh et her,
the solid fil tﬁ!@ﬂrﬁ@-!ﬁ@.@dg@z&i%ms@ (M 2HN6.88 (he 1EYMPATNEn, BIKNY. " H NWR
(CD30D, |400MHz) 8: 0.93 (t, 3H), 2.45 (1\34}3 3H), 2.49 ﬁ 3H), 3.61 (g, 2H) ,
3.92 (t} '2H),| 8.3%mt1HRH0.06 (wg 1H), LEMP ES+ m/z&@ IMHE) " 8.21 (bris, 1 H).

LRMS: mz ES+ mz 369 [ MNa]+ 20 Preparations 135 to 141 The foll ow ng

conmpounds werge prepared following a simlar procedure to that described in
preparatli on 1B4. CH,

H1 = N/ 5 6

121 | ; R® = -CHg; R® = -(CH,);OCH:CHs
\\

—~
i
'H NMR (CDCla, 400MHz) §: 1.18 (t, 3H), 2.12 (s, 3H), 2.53 (s, 3H),

3.63 (m, 2H), 3.93 (m, 2H), 4.71 (m, 2H), 7.59 (m, 1H), 8.16 (m, 1H),

8.41 (m, 1H), 9.96 (m, 1H). LRMS ES+ m/z 370 [MNa]"

R'= N7
122 l RS = -CH2CHa; R® = -(CH2)sOCH2CHs

N

CH, |
'H NMR (CDCls, 400MHz) 8: 1.20 (1, 3H), 1.38 (1, 3H), 2.44 (s, 3H),
2.98 (m, 2H), 3.62 (m, 2H), 3.91 (m, 2H), 4.72 (m, 2H), 6.86 (m, 1H),
8.15 (m, 1H), 8.35 (m, 1H), .95 (m, 1H). LRMS ES+ m/z 384
[MNaJ* | o

1 CH,
R'= N7 5 6
123 | ; R” = -GHyCHs; R” = -(CH,),0CH,CHs

N
'H NMR (CDCls, 400MHz) &: 1.21 (t, 3H), 1.38 (t, 3H), 2.4 (s, 3H),
2.98 (m, 2H), 3.62 (m, 2H), 3.91 (m, 2H), 4.74 (m, 2H), 7.59 (m, 1H),
8.15 (m, 1H), 8.36 (M, 1H), 9.97 (m, 1H). LRMS ES+ m/z 384
[MNa]*




WO 2004/ 096810 PCT/ 18200-t/001433 -220 HN \ HBC NN N~ N C H3C Prep.
-R Data H NWR (CD30D, 400MHz) 8: 1.16 (t, 3H), 2.50 CF3 (s, 3H), 3.65 (q,
2H), 3.93 (m 2H), 4.77 (m 2H), 135 7.40(d, 1 H, 856 (d, 1 H, 8.78 (m
1 H. LRVS wizok&96d@1l [MH+ N.n. CH3 'H NI\/R (DI\/SO d6, 4a0kEz0046n1433 09
(t, 3H, 2.43 (s, 3H), 2.53 (s, 3H), 3.53 (g 3.82 (m 136' [ N 2H),
4.73 (m 2H), 7.99 (m 1 H, 860 (m 1 H), 036(m 1H). LRVMS: mlz ES+ 348
[MH + CH3 'H NVR (CD30D, 400MHz) 3:1.18 (t, 3H), 2.50 (s, 3H), 2.55 (s,

3H), 3.65 (q, 2H), 3.92 (t, 2H), 1376 RreNadtibn 124 2H), 8.31 (s, 1 H), 8.72
(s, 1 H. LRVS:m z APCl + 348 [ M ' ) 8: 1.23 (t,

3H), 2.50 1 3 (s, 3H), 2.51 (%5 AT A= 2 IWARLAS , 2H), 1386 i
4.75 (m 2H), 7.05 (d, 1H),849(d 1H)_|. NLRI\/ISrﬂzAPCI+348[M—I]+CHSH
NVR ( CD3QOD, 400MHz) 8: 1.08 (t, 3H), 2.36N :ﬂ—% 2.44 (m 6H), 3.57 (m
2H), 3.88 (m * 2RCI

CH,

(2R)-2-Aminobutanoic acid (1.57g, 15.22mmol) was dissolved in ethanol (40mL)
5 and the solution treated with thionyl chloride (5mL, 63.8mmol). The reaction
mixture was heated at reflux for 70 hours. The reaction mixture was cooled and
concentrated in vacuo. The residue was azeotroped with toluene (50mL) to give
a clear oil. The oil {2.78g, 16.58mmol) was dissolved in dichloromethane (50mL)
and the solution treafed with carbobenzyloxyglycine (3.47g, 16.58mmol), 1-
10  hydroxybenzotriazole hydrate (2.55g, 16.85mmol), 1-(3-dimethylaminopropyi)-3-
ethylcarbodiimide hydrochloride (3.18g, 16.59mmol) and triethylamine (6.9mL,
49 5mmol). The reaction mixture was stirred for 18 hours at room temperature.
The reaction mixture was washed with water, citric acid, brine and sodium
hydrogencarbonate soiution and then dried over magnesium sulphate and
15 concentrated in vacuo. The residue was purified by column chromatography on
silica ge! eluting with ethy! acetate:pentane 50:50. The crude product (4.22g,
13.08mmol) was dissolved in methanol (100mL)} and the solution treated with
g 10% Pd/C (450mg) and stirred under 60psi of hydrogen at room temperature for
18 hours. The reaction mixture was filtered through Arbocel® and the filtrate
20  concentrated in vacuo. The residue (1.6g, 11.25mmol) was dissolved in 1,2-
dimethoxyethane (25mL) and the solution treated with a 1M solution of borane in
tetrahydrofuran (45mL, 45mmol}. The reaction mixture was heated to reflux for
18 hours, then quenched with methanol and stirred at room temperature for 30
minutes. The reaction mixture was concentrated in vacuo and the residue
25 dissolved in methanol (50mL) and treated with a saturated solution of hydrogen
chioride in dioxane (15mL). The solution was refluxed for 2 hours, then
concentrated in vacuo and the residue dissolved in ether (50mL). The solution
was concentrated in vacuo to yield the title product as a yellow oil that solidifed
on standing.



139' 2H), 4.78 (m 2H), 6.83 (m 1 H), 8.13 (m 1 H. N CH3 LRVB:mz APC +
361 [ MH + WD 2004/ 096810 PCT/ | B2004/ 001433 -221 F~p HNRL F ZN N- , N H3C
NI'\ " Clwo Rh@essio Dat a CH3 ' H NVR (CD3CD, 400MHz) 8: 2.p3Gyi3eosBbdiss 2. 43 (s,
3H), 3.94 (m 4H), 4.81 (t, 2H), 7.16 (d, 1 H), 7.83 (d, c 140 N/ 1 H),
8.00 (dd, 1 H. LRVS:niz APCI+ 423 [ MMpj4 CH3 'H NVR (DVBO-d5, 400MHz) 8:
2.41 (s, 3H), 2.44 (s, 3.96 (t, 2H), 4.01 (q, 2H), 486(t 2H), 7.14

(5 15 83, i 8, S L, T s

net hanol : ditohben®mEYHane as el uant, then recrystal i sed fromethyl acetate.
B - conpound purifed by colum chromat ography using ethyl acetate: pentane as
5 eluant (50:50 to 100:0) C - conpound purified by colum chronat ography

usi ng et hyl acetate: dichl oronet hep} J Prep 135:

2-am no-4-trifluoromethyl pyridi ne-pmgb—as- inJ. Med. Chem 41 10 (1);
1998; $6-101 Prep 136: 4-am no32Brozhoet@hydropdrare was prepared as descri bed
inJ. Het. Chem 14; 1413; 1977.

Sf
@

Tetrahydropyran-3-ol (J. Org. Chem., 1985, 50, 1582) (4.66mL, 49mmol) was
dissolved in dichioromethane (137mL) and the solution treated with

-
tetrabromomethane (19.48g, 58mmol). The reaction mixture was cooled to 0°C =~~~

10 and treated dropwise with a solution of triphenylphosphine (17.98g, 63mmol) in
dichloromethane. The reaction mixture was allowed to return to room
temperature and stirred for 4 hours. The reaction mixture was concentrated in
vacuo and the residue purified by column chromatography on silica gel eluting
with dichioromethane:methanol 98:2 1o yield the title product as a yellow oil,

15  6.3g. ]

"H NMR (CDCls, 400MHz) &: 2.02 (m, 2H), 2.18 (m, 2H), 3.54 (t, 2H), 3.96 (m,
2H), 4.31 (m, 1H).

Preparation 126 —
20 2-(2.2,2-Trifluoroethoxy)ethanol

F °F

Trifluoroethanol (36mL., 494mmol), ethylene carbonate (66.0g, 741mmol),
triethylamine (70mL., 494mmol) and tetrabutylammonium bromide (3.20g,
9.90mmol) were combined and the reaction mixture heated to reflux for 24

25  hours. The reaction mixture was distilled at atmospheric pressure, yielding the
title product in the range 132°C to 142°C.

"H NMR (CDCls, 400MHz) §: 3.69-3.77 (m, 4H), 3.88 (m, 2H).



Prep 137: used am ne frompreparation 133 WD 20 0 4109 6 8 1 0

PCTI 1 B2004/ 001433 -222 Preparation 142

5-[5- Chl or o- 1- ( 2- et hoxyet hyl ) - 3- net hyl -

H pyr azol of 4yv8-2dbégpsdimi di n-7-yl am nol -1 - nethyl-1 H pyri direTaB2eoH3B0- H O
NN / NCH3 H3CNO 5 A mxture of the c J%éro conmpound from preparation
57 (1 00ngy, 0.36mmol), and the am ne fronT ¥ sparation 131 (230ngy, 1.85mmmol)
i n di methyl sul foxide (3nL) was stirred at roomtenperature for 4 hours. The
m xture was partitioned bet ween et hyl E&@MMXOM.) and vvat er (200nL) and

{he phases, SePara iy JUR P8804% L aNRloNBR IR 80 MLABLINL RSalTle

and evaporated in vacuo. The resmlue was trlturated W|th et her the solid
flltered off and dried to afford th%/\é orrpound as a grey SO|Id 80nyg.
'H NVR (CD3CD, 400MHz) 8: 1.08 (t 46 3.54 (q, 2H), 363(5
3H), 3.87 (t, 2H), 4.76 (t, 2H), 6F63(d 1 (dd 1 H, 824 (d, 1
H 15 LRMS: nlz APCl + 363 [M—I]+ Preparati on [\143
f 5- Chl or o- 1- ( 2- et hoxvet hyl ) - 3-net hyl -1 H pyNezdf of 4,™el p yrimidin-7-vi1-5
6- dinethylpyridin-3-ylamne N ~+ u C H3 PN NCH3 H3C N--J\ 20 C
A mixture of the chloro compound from prégarati oNO37 (230ny, 0.84mmol), N

5-Methyl-4-nitro-2H-pyrazole-3-carboxamide (US 4282361, ex 7) (2.0g,

5 11.80mmol), the alcohol of preparation 126 (2.03g, 14.16mmol) and
triphenylphosphine (4.29g, 16.52mmol) were dissolved in tetrahydrofuran {30mL)
and the mixture cooled in an ice bath. A solution of diisopropyl azodicarboxylate
(3.20mL, 16.52mmol) in tetrahydrofuran (5mL) was added dropwise and the
reaction mixture stirred for 2 hours at room temperature. The reaction mixture

10 was concentrated in vacuo and the residue triturated with dichloromethane:ether
80:20 to yield a white solid, 884mg. The mother liquors were concentrated in
vacuo and the residue friturated again with dichloromethane and the solid filtered
to yield another batch of white solid, 584mg. The dichloromethane solution was
then purified by column chromatography on silica gel eluting with

15  dichloromethane:ether 70:30 to yield additional product, 1.49g.

'H NMR (CD3OD, 400MHz) §: 2.46 (s, 3H), 3.91 (g, 2H), 4.02 (1, 2H), 4.35 (1, 2H)

f
4
o

Preparation 128

4-Amino-5-methyl-2-[2-(2,2.2-trifluoroethoxy)ethvll-2 H-pyrazole-3-carboxamide

F>(\
o/\
0
F F _N
N
\ [/ NH,
o0 H.C NH,

A mixture of the pyrazole from preparation 127 (1.46g, 4.93mmol), and
palladium hydroxide (150mg) in methanol (60mL) was heated to reflux, and
ammonium formate (1.55g, 24.6mmol) added portionwise. Once addition was
complete, the reaction was stirred for a further hour under reflux. The cooled



et hyl di i sopropyl am ne (437L, 2.52muvol), and the am ne from preparation 132
(398ny, 2.52mmol ) in dinethylsul foxide (3nm) was stirred at roomtenperature
for 2 hQyhgosodb@om xture was diluted with water and extqaues/owiidd et hyl
acetate. WD 2004/ 096810 PCT/ 1B20041001433 -223 The conbi ned organic
extracts were dried over nmagnesi um sulpigte, evaporated in vacuo and the
residue purified by columm chromatography on silica gel using

conpouna. ThARg E% MERR LI A bl Ay Tie FlgEypPoRIRATA Vil ' 5, 5

2. 47 (s, gﬁbﬁ th@tiﬂ@chmpouﬁd)as 8n ovanhd séid,.1.80¢91 (t, 2H), 4.79 (t, 2H) 8-01

(d, 1 H, (d H LRVS:mz APCl + 361(& WMH + Preparation 144 10

f 5- Chl oroHN(\méCag@;htWHzmtmﬁ{s, 3HpB3B4 AN 8,31 & g 4S8 6-28) 111 -6-
met hoxypv '9' aml ﬁ HCONCH3 ,NNMN ~ ~IN H3C N\ d A
sol ution ldé SRk E 8%}‘&%]| dine (1.13g, 9.1mmol) in dichloronethane

(2m.) gwas added dropvm se to a solution of the chloro conmpound from 15
preparatl on 57 (500ny, 1.82mmmol) in dichloronmethane (8nl) and the reaction
then stirred at room tenperature Poepdratinod@®. The mi xture was dlluted with
di chl or ongf hane, i gt OC|tr c||d ol ution 10 éi_over
magnesi umsMgiRY: telZk fluoroeinoxvgivik LA-QURYAIODYIAZAIQ] 2, ”’w =Y itle
nk SO|Id 20 %m,ﬁ@NSOdG 400M—Iz) 8: 095(t 3H),

? 2H) 3. 72 (t"’_Z'Fi)—B 86 (s, 3H), 4.80 (t, 2H), 6.91
1

conpound as a pale
2.38 (s, 3H), 3.40

(m 1 H, 7.92 (m H), 38F(rn 1 13 (s,
o/\ -
\ /7 NH
N
e H 0

10 A solution of 1,1’-carbonyl diimidazole (1.2g, 7.4mmol) in acetonitrile (15mL) was
heated to reflux, and a solution of the pyrazole from preparation 128 (1.3g,
4.93mmol} in acetonitrile (15mL) was added dropwise over 25 minutes. The
reaction was heated under reflux for a further 1.5 hours, then additional 1,1’-
carbonyl diimidazole (400mg, 2.5mmof) added, and the reaction heated under

15  reflux for a further 18 hours. The cooled mixture was evaporated in vacuo and
the residue triturated with ether, the resulting solid filtered off and dried to afford
the title compound as a white solid, 864mg.
'H NMR (DMSO-ds, 400MHz) &: 2.20 (s, 3H), 3.92 (t, 2H), 4.00 (q, 2H), 4.51 (1,
2H), 11.08 (s, 2H).

20

Preparation 130
5,7-Dichioro-3-methyl-1-[2-(2,2 2-trifluoroethoxylethyl]-1 H-pyrazolo[4,3-

dipyrimidine




1 H. LRVMS:nmz APCI+ 363 [ MH + WD 2004/ 096810 PCT/1B2004/ 001433 -224
Preparation 145 D nethyl4-nitro-1-(2-prrooppoxvethvl)-1

H-pyrazol e- 3yorMhgacpexyl ate H3\i--/ 0 N O,CH3 NOZ2 NO HZFMBSoPobeepr opyl
azodi car boxyl ate (14.2nL, 70mml) was added to an ice-cooled 5 solution of

4-nitro-1 H pyrazol e-3,5-di carboxylic acid-8ifethyl ester (EP 1241170, prep
10) (15g, 60mmol ), 2-propoxyethanol (8.2nL, 70mmol) and triphenyi phosphi ne

(18.99, 70mm|)ﬁ\mrkt&|%t6f3thédfd?ﬁ;bk6@m fréhDpieparaitth 12@(2ﬁga¢t1lsa.ﬁm% bﬁ@§brﬁ5r09§

for 2.5 hours, then allowed to stir at roomtenperature for Purt her

hours. The reackydtonge (1:@)3861{{)r%tde@trﬁﬁthyéwUmomﬂdntqli\&Orl%@ﬁBg12)1 ﬁmmwtbau by

and Then re- coPLORBBNIETAIM S ienERiar oS BacEiRted B BRaras, fechold™
eSS BiAg v st AN MR bR ighc el vifl oldedd. YR, |
316 [ MH 155Pr egsidat wars palﬁtiom&cﬂ befwesn btbry{/ac:etatmand cwate( ant(i hd ldyers
‘O,'?,W ﬁé\m e,\gzcarstégé}’altéﬁ 'f’he orgamgviwggg weas dri ac{o magnesuum sm%hate - O W
' concentrated in vacuo and the crude product purified by column chromatography
on silica gel using dichloromethane:ethyl acetate (50:50) 1o give the title
compound as a gum, 776mg.

10 'H NMR (CDCls, 400MHz) §: 2.62 (s, 3H), 3.72 (q, 2H), 4.03 (t, 2H), 4.89 (1, 2H)

Preparation 131

5-Amino-1-methyl-1 H-pyridin-2-one

|
N

I
CH

O

3
15  Trifluoroacetic acid (10mL) was added dropwise to an ice-cooled solution of fert
butyl (1-methyi-6-oxo-1,6-dihydropyridin-3-yl)carbamate (Heterocycles 1995; 40;
2; 831-836) (2.87g, 12.8mmol) in dichloromethane (80mL), and the reaction then
stirred at room temperature for 18 hours. The mixture was concentrated in vacuo
and the residue purified by column chromatography on silica gel using
20 dichloromethane:methanol:0.88 ammonia (80:10:1) as eluant to afford the title
compound as a red/brown solid, 1.90g.
'H NMR (CD30D, 400MHz) 8: 3.50 (s, 3H), 6.47 (d, 1H), 7.04 (d, 1H), 7.26 (dd,
1H).

o5 Preparation 132

5-Amino-2,3-dimethyipyridine hydrochloride

HiC o NHs

|

o




OO0 A mxture of the diester frompreparation 145 (14g, 44mvol) and
potassium 20 hydroxide (2.74g, 48mmol) in nethanol (200m.) was stirred at
room t ewpenatasegof or 18 hours. The reaction nm xture wasCTiBremongsed in
vacuo and the residue suspended in water. The aqueous sol uti on was washed
wi th ether WO 2004/096810 PCT/ | B2004/ 021833 -225 (3x), then acidified to pH
2-3 using hydrochloric acid, and the solution extracted wth

di chl or 0”@&? 0% 89%&%6(3@4&@*@ mﬁen%&aad@e@m 5¢ﬁbﬁldﬂé@dﬁﬁétﬁ9‘|p9ﬁéfne

magnesi um sul phat e and evaporated in'vacuo to afford the title conpound as a

white sol i(@eitstBriftdiir EHarmibias; @CD966; 5A@UYHES. 19, 16888N(M0]) B4 copperoxXide 2H) ,

SAer b e habOmE B SroeAT) ihecirDaustisiAd Hiofiduyd @‘e(“zr%%fl&?fﬁw@é?rﬂz@?g%y 502

;ngﬁégl ?ﬁs@%@o é}{@éngr%? lf':%wadgatg‘c%j\d S‘N 8?"0:1%&] dgljso-\l;g\??%@ Ur%ég%%ec@o a cooled

(-50) sol yorONitef pHhaljasted Mo UBINgP2MsUIBHurkA4cil 18nd the AdiRmpe xracted
N, N- di net hyl f or mam de (150L) in dichloronethane (140nL), and the sol ution

stirred ftheathyicasetaten dinecombinec yoasicedranis yere washed with brine udeed and

The 1 osi av¥ePhodyt SheRerg ac ARHRPnARE AP O TSR RP Wl e B 2

tet rahydr%fthérafhe éé{ﬁﬂﬂh)oooiélﬁtos@‘*@'tdrmﬁ m%lrtﬁéchliiné‘%ci&%d&@d\jm Wik 88

amoni a (60} added ropw se over 10 mnutes. The reaction s al I owed to
war m t o r ddwa resulting mixture was stirred for 30 minutes, the precipitate filtered off,

10 washed with ether and dried in vacuo to afford the title compound, 32.9g. —~
'H NMR (DMSO-dg, 400MHz) 8: 2.23 (s, 3H), 2.50 (s, 3H), 7.10-7.80 (m, 5H).
LRMS:m/z ES+ 123.6 [MH]"

Ry

Preparation 133

15 : 4-Amino-6-methylpyrimidine
CH,
)
o
HN N)

A mixture of 4-chloro-68-methylpyrimidine (Recl. Trav. Chim. Pays-Bas. 84; 1965,
1101-1106) (1g, 7.81mmoi} and 0.88 ammonia (25mL) were heated in a sealed """
vessel at 100°C for 18 hours. The cooled mixture was concentrated in vacuo and )

20 the residue purified by column chromatography on silica get using
dichioromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to give the title
compound, 560mg.

"H NMR (CD;0D, 400MHz) 5: 2.30 (s, 3H), 6.40 (s, 1H), 8.23 (s, 1H).



tenperature over an hour, then evaporated in vacuo. The residue was
triturated 20 with water, the resulting solid filtered off and dried at 70C
to afford thq,diﬂm,@)ﬁsﬁonpound 10. 22g. 'H NVR (DVSO d6, 40Qhizag2@40014831 (t,
3H), 1.45 (m 2H), 3.32 (t, 2H), 3.74 (t, 2H), 3.96 (s, 3H), 4.40 (t, 2H),
8.33 (br s, 1 H, 8.48 (br s, 1 H. LRV mM218PCI+ 301 [MH' 25 WO

2004/ 096810 PCT/ 182004/ 001433 - 226 Preparati on 148 Met hyl

4- am no- 5- car banoyl - 1- ( 2- pr opoxvet hvl) - Brdgapyicdz ¢b£- 3- car boxyl ate H3C--/_ O
N NNH2 H3C%NH2 O 0 A sol utlon of the nitro corrpound of preparatlon 147
(1 Oy, 33mmol) and2HChis SENEYHR ) M e l
(180nL) was heated to '~ 75C then ' r]'u if-%r e 2 1g 33 3mm|) added,
and the reaction stirred for a furth xture was filtered

t hrough Arbocel (r), washing through wth et hanol and t i conbined filtrate
evaporated in vacuo to give the title conpound as a paje api nk solid, 9.1 g.
10 "H NWR (CD3OD, 400MHz) S: 0.84 ( 32“ 1.51 (m EHEFN3.40 (t, 2H), 3.83

(t, 2H), 3.89 (s, 3H), 4.56 (tH32 (b [ MH + Preparation
149 Met hyl 5, 7-di oxo- 1- (2- propoxvet th) 4, 5 6, 7- 0-1 H pvrazol of 4, 3-
15 di pyrim di ne- 3-carboxvlate H3C'/_O ?\I’

\

AN

5  Sodium bis(trimethyisilyl)amide (1.99g, 10.85mmol) was added portionwise to a
cooled solution of 2-amino-6-methylpyridine (1.17g, 10.85mmol) in
tetrahydrofuran (10mL), so as to maintain the temperature below 25°C. Once
addition was complete, the solution was stirred for a further 20 minutes, and then
a solution of the chloro compound from preparation 57 (1g, 3.63mmol) in

10  tetrahydrofuran (15mL) was added dropwise, so as to maintain the temperature
below 25°C. The reaction was then stirred for a further 2 hours, and partitioned
between ethyl acetate (100mL) and 10% citric acid solution (100mL). The
organic layer was separated, dried over magnesium sulphate and evaporated in
vacuo. The residue was triturated with ether, the solid filiered and dried to afford

15  the title compound, 595mg.

'H NMR (CD3OD, 400MHz) 8: 0.93 (t, 3H), 2.45 (s, 3H), 2.49 (s, 3H), 3.61 {q,
2H), 3.92 (t, 2H), 4.88 (t, 2H), 6.98 (d, 1H), 7.71 (dd, 1H), 8.21 (br s, 1H).
LRMS:m/z ES+ m/z 369 [MNa]"

20 Preparations 135 to 141

The following compounds were prepared following a similar procedure to that
described in preparation 134. '



NNHO O H3C-0 0 A mixture of the conmpound from preparation 148 (9q,
33mmol ), 1,1'-carbonyl diimdazole (5.4g, 33mopl) and N, N-di net hyl f or mram de
(400nL)wiasosmbidihed for 30 minutes at room tenperat urpeiizemswaiged to 75C
for 18 hours. Tic analysis 20 showed starting material remaining, so
additional 1,1'-carbonyl diimdazole -22@0ng, 2.5mvl) was added and the

m xture stirred for a further 1.5 hours. The mixture was concentrated in

vacuo, the residue suspended in water and stirrgd WO 2004/096810
PCT/ | BZOOAﬂ/ 001433 -227 for 30 m nut The HgSul ting precipitate was
filtered off and dried to affor tIe cpnpound as a pal e pink so¢lid,
6. 05g. ' H|NVR (DVBO d6, 400 1.37 (m 2H), 3.28 (m| 2H),
3.76 (t, [2H), 3.82 (s, 3H), 64(t %H) 0.7F (s, I H, 11.37 (s, | H. 5
Preparati on 150 Methyl 5. 7-di chl or o- 1- poxyet hyl ) - 1
H-pyrazol of 4, 3-dl pvri m di ne-3- carboxyl gt e CG-0, d Oj NN NI|.-°
\:: HA ~ NC 1o A mxture of the congagnd from preparation 149 (3g, 1
amol ), phosphorous oxychl oride (14. 2fL, 152mmol) and tetraet hyl ammoni um
chl ori de %p""' S 30mmubr T prppronitrite (8OMm)pjgs feated at II5C flor 18
hours. The nf“:;?uye was evaporated in vacuo, and theé residue re-suspended in
phosphor OWHS CF "H NMR (CDs0D, 400MHz) &: 1.16 (t, 3H), 2.50
? (s, 3H), 3.65 (q, 2H), 3.93 (m, 2H), 4.77 (m, 2H),
135 | ~ 7.40 (d, 1H), 8.56 (d, 1H), 8.78 (m, 1H).
N LRMS:m/z ES+ 401 [MH]" -
oh 'H NMR (DMSO-ds, 400MHz) &: 1.09 (t, 3H),
)\3 2.43 (s, 3H), 2.53 (s, 3H), 3.53 (q, 2H), 3.82 (m,
136" N] SN 2H), 4.73 (m, 2H), 7.99 (m, 1H), 8.60 (m, 1H),
M 10.36 (m, 1H). LRMS:m/z ES+ 348 [MH]*
cH 'H NMR (CDs0D, 400MHz) 8: 1.18 (t, 3H), 2.50
3 (s, 3H), 2.55 (s, 3H), 3.65 (g, 2H), 3.92 (1, 2H),
137° | ~N 4.77 (t, 2H), 8.31 (s, 1H), 8.72 (s, 1H).
N/) LRMS:m/z APCIl+ 348 [MH]*
-~
H 'H NMR (CDs0D, 400MHz) &: 1.23 {t, 3H), 2.50
3 (s, 3H), 2.51 (s, 3H), 3.62 (q, 2H), 3.81 (1, 2H),
1385 Nl = 4.75 (m, 2H), 7.05 (d, 1H), 8.49 (d, 1H).
‘/l\N/ LRMS:m/z APCI+ 348 [MH]*
oH "H NMR (CD40OD, 400MHz) &: 1.08 (t, 3H), 2.36
3 (s, 3H), 2.44 (m, 6H), 3.57 (m, 2H), 3.88 (m,
139° | N 2H), 4.78 (m, 2H), 6.83 (m, 1H), 8.13 (m, 1H).
N~ CH, LRMS:m/z APCl+ 361 [MH]*




oxychloride (15nL, 160mmol) and propionitrile (80m), and the reaction
stirred 15 at 115C for a further 18 hours. The m xture wa concentrated in
vacuo, and t h&0MEEPUIE azeotroped with tol uene. The resi dudGHAS2HHT433 oned
carefully between water and ethyl acetate, é@fz | ayers separated, and the
aqueous phase extracted wth further ethyl acetate. The conbi ned organic

sol uti ons were washed with—brine. nlr. ed—-over nuyll\..lbum StH nh::f e and
evaporated in vacuo. The crude 20’ F?]dd’\\cyﬁ’\gurlfl gd by coI um

chromat ography an silica gel usingfpentane:eth acht=fte (75:25) as el uant
to afford the tiltle conpound, 3.19. 'HH NWR ( d5,/ 400MHz) 5: 0.65 (t,

3H), 1.33 (m 2H), 3.26 (t, 2H), 3.82 (t, 2N, , 3H), 4.94 (t, 2H).
WO 20011096810 RCT/ | B2004/ 001433 -228 Preparqatign 15} Met hyl

5-chl oro- 7- (4- met hyl pyri di n-2-yl am no) - 1- ( 2- hvD-1 H

pvr-azol of 4, 3-dl gvri m di ne- 3-car boxyl at e Y CH3 N NMiI N-CA I
H3~ 0-k. O 5 Aimxture of the chloro conpound from pr paration 150 (1g,
3nmmol ), and 2 anipp=4-TEet nyhp)yrl dime—(389my, 3 6mmol)p éta dimethytsut-foxide
(4.1 nL) was stiﬁf%% at room tenperature for 4 hours. The mxture was
partitioned between ef °1EWW3®DMG¢1‘@HkP8€ZSGS(QP ngt@ﬂg g’he
aqueous phase was exti ethyl acetate (3x), and t i ned

organi ¢ sol utions, were NBHh Iaddm, (4X) 4aﬁld(Tb2h'|)1€ 16 I(@,nﬂd} 7690 (der
ragnesi um sul phat¥hnd 1114, 486400, THS. CERISARL HBEH 185 ik o

by col um chr omgt ogr apf

. "H NMR (DMSO-dg, 400MHz) &: 2.41 (s, 3H), 2.44 (s,
23H), 3.96 (1, 2H), 4.01 (q, 2H), 4.86 (t, 2H), 7.14 (d,
1H), 7.78 (s, 1H), 8.30 (d, 1H). LRMS:m/z ES+ 401
[MH]*

141

A - compound purified by column chromatography on silica gef using

methanol:dichloromethane as eiuant, then recrystallised from ethyl acetate.

B - compound purifed by column chfomatography using ethyl acetate:pentane as
5 eluant (50:50 to 100:0)

C - compound purified by column chromatography using ethyl

acetate:dichloromethane as eluant.

Prep 135: 2-amino-4-triflucromethyipyridine prepared as in J. Med. Chem. 41
10 (1); 1998; 96-101

Prep 136: 4-amino-2-methylpyrimidine was prepared as described in J. Het.

Chem. 14; 1413; 1977.

Prep 137: used amine from preparation 133



on silica gel using an elution gradient of ethyl acetate:pentane (20:80 to
50 50) to give the title conpound, 452ng. 1H NWR (CDClI 3, 400MHz) 6. 0.72

m 2H), 2.47 (s, 3H), 3.52 (t, 15 2 H, 4.07
(s 3)5202"&4@%8%% oH). 6.90 (s, 1 H), 7.23 (s, 1 FDH)’ET%’Q“?”W‘?Z
Preparation 152 N-[5-Chl oro-3-hydroxgmet hyl - 1- (2- propoxvet hvD- 1

H pyrazol of 4, 3-dl pyrim din-7- 20 yll-4-methvlp riidin-2 yiamne N~ H3C-_O

HNCH3 NN~ NC HOW 200% 0968]10 Eiiél B2004/ 001433 -229

Di i sobutyl al um ni um hydride (4

et r ahydr of ur an 4. 95mml ) was

ny, I any
addi ti on was corrpletethereeml £ 0] eto warmto -10C and stirred
for 5 10 m nutes. The sol utlon was re-cooled to -78C, additional
di i sobutyl al um ni um hydrld gj;.wl Min teyfFahydrejuran, 2mmol) was added
and

and the mxture warnedHL@ - stirr r 30 mnutes. The reaction was
re-cooled to -78C and quenched i u oride solution (5m.). The
m xture was partitioned between OnL) and‘@&iychi or omet hane (50ni) and
filtered 10 through Arbocel (r), [ Phg ough wi iHl?’di chi or onet hane. The
filtrate was separated, the orgap was dried over nmagnesi um sul phate
and evaporated in vacuo. The-grdde prQ t was purified by colum
chromat ography on silica gel uslng nethanatl: di chl oronet hane (1:99) to
afford the title conpound

5 A midure of the chloro compound from preparation 57 (100mg, 0.36mmol), and

the amine from preparation 131 (230mg, 1.85mmol) in dimethylsulfoxide (3mL) o
was stirred at room temperature for 4 hours. The mixture was partitioned
between ethyl acetate (100mL) and water {(200mL) and the phases separated.
The agueous layer was extracted with ethyl acetate (2x), and the combined
10 organic solutions dried over magnesium suiphate and evaporated /in vacuo. The
residue was triturated with ether, the solid filtered off and dried to afford the title
compound as a grey solid, 80mg.
"H NMR (CD30D, 400MHz) 8: 1.08 (1, 3H), 2.46 (s, 3H), 3.54 (q, 2H), 3.63 (s,
3H), 3.87 (1, 2H), 4.76 (t, 2H), 6.63 (d, 1H), 7.69 (dd, 1H), 8.24 (d, 1H)
15  LRMS:m/z APCl+ 363 [MH]*

Preparation 143
[5-Chloro-1-{2-ethoxyethyh)-3-methyl-1 H-pyrazolo[4,3-dlpyrimidin-7-yl}-5,6-

dimethvlpyridin-3-yvlamine

20
A mixture of the chloro compound from preparation 57 (230mg, 0.84mmol), N-
ethyldiisopropylamine (437ul., 2.52mmol), and the amine from preparation 132
(398mg, 2.52mmol} in dimethylsulfoxide (3mL) was stirred at room temperature
for 2 hours. The mixture was diluted with water and extracted with ethyi acetate.



as a yellow solid, 112ng. 15 'H NWMR (CD30D, 400MHz) 3: 0.70 (t, 3H), 1.50
(m 2H), 2.43 (s, 3H), 3.50 (m 2H), 3.95 (t, 2H), 4.82 (m 4H), 7.00 (s, 1
Hy, 8.19 (s, MWOp04a9&80 (s 1 H). LRVE: miz APCl+ 377 [MH' PEEABIHAMIM3153
20 N-f3-(tert-Butvldi nethylsilanyl oxynet hyD- 5-c¢chl oro- 1- (2- et hoxvethyl)-1 H -
Pyrazol of 4, 3-d)pyrimd in-7-yll-6-methyl pyrai n-2-ylamne Hc/~O 3 HN N
CH3 NN CH3~ HBN H3C---Si N C H3C H3C Sodi um bi s(trinethylsilyl)am de
(677.1 ng, 3. 7mi1° cembingddrgapsraxtaes were driad ayes magnesium issiphete,

o mai nt ai nt he CeRobhaf P an el dmic by BRLHLCH R bodrhah °
sol ution was st igilicadydl @&ingldiBhideethahe Pletiartd) (900:0Ne 98et) ¢ el ERFROEAGkd them

preparation 108 (500ng, 1.23mvol) was added dropw se WO 2004/ 096810
PCT/ | B2004/ 001438le copgmounsy 189ng.eaction then stirred for 1 hour at room

tenperature. _The ' S e t he Ltion,of ' chl oride
sol ution, and thgﬁﬁﬁ:{ tﬁ&&@aﬂpﬂmgﬁﬂﬁ(ﬂegw’yghI(ﬁrﬂ%@h%azgm%‘{ée&
The | ayers were r d P& (1D € e i t and
brine, then dri eﬁ?é@@éﬁg’s?h% ’%P%ﬂ’gg gﬁ@ %‘923@% glf'gcﬁlhg\,@agﬂ%) The
crude product wesRid&:miz ABCHy 364dI[MiH]* chr omat ogr aphy on silica gel using

di chl or onet hane: net hanol (100:0 to 90:10) to afford the title conpound as a
yel l ow solid, 450ng. 'H NMR (CD30D, 400MHz) 6: 0.12 (s, 6H), 0.90 (s, 9H),
1.13 (t, 3H), 2.49 (s, 3H), 3.61 (9, 2Hyepiyr Y442H), 4.84 (t, 2H), 4.98
(s, 2H), 6.98 (m 1 H), 7.73 (t, 101&%4-9%-% . 1 H. LRVS:m z APCl + 477
[ MH + 10 [5-Chloro-1-{2-ethoxyethyl)-3-methyl-1H-pyrazolol4,3-dlpyrimidin-7-y[]-6-

methoxypyridin-3-ylamine

A solution of 5-amino-2-methoxypyridine (1.13g, 9.1r;1mol) in dichloromethane
(2mLi) was added dropwise to a solution of the chloro compound from

15 preparation 57 (500mg, 1.82mmol) in dichloromethane (8mL) and the reaction
then stirred at room temperature for 18 hours. The mixture was diluted with
dichloromethane, washed with 10% citric acid solution (3x10mL), dried over

o

magnesium sulphate and evaporated under reduced pressure fo give the title
compound as a pale pink solid.

20 'H NMR (DMSO-dg, 400MHz) &: 0.95 (t, 3H), 2.38 (s, 3H), 3.40 (g, 2H), 3.72 (¢,
2H), 3.86 (s, 3H), 4.80 (1, 2H), 6.91 (m, 1H), 7.92 (m, 1H), 8.38 (m, 1H), 2.13 (s,
1H). LRMS:m/z APCl+ 363 [MH]"



77 Preparation 154

(5-Chl oro-1-(2-et hoxvet hyl)-7-(6-met hvl pyridin-2-viam no)-1 H pyrazol o(4, 3-
dl pyrimdin-3- Il]Jmethanol /'"O H3C HNNCH3 N]'NC._ 15 HO A mxture of
t he pW&l 204/6%8H cohol from preparation 153 (450mg, OPORARYYUAY -
tetrabutyl ammoni um fluoride (1.89m, 4d,Min tetrahydrofuran, 1.89mmol) in
tetrahydrofuran (5nm.) was stirred at Toomtenperature for 18 hours. The

m xture was concentrated in vacuq, and the residue partitioned between

di chl oronet hane 20 and wat er. T&é‘i@@@gﬁe separ at ed the organic |ayer
washed with waéﬁr‘emp : ' B Rigke and
evaporated in Ve ' il her to afford the
title conpound as a paI e yel g%qj id, 260rrg "H NWVR (DI\/BO d6, 400MHz) 8:
0.92 (t, 3H), 2.43 (s, 3 , 3.83 (t, 25 2H), 4.67 (d, 2H),
4.77 (t, 2H), 7.01 (d, 1H),778 HH) .03 (d, 1 H, 10.08 (s, 1 H).
LRVS: nf z APClI + 363 [ VH + WD 2004/ 096810 PCT/ BZO(@HOOMSS -231 Preparation
155 N-(5- Chl or o- 3- chl or onet hvl - 1- ( 2- etNowyét By - 13

H pvrazol o[ 4. 3-dl pyrim din-7-vl |-4- hcb\h | pyrid i n-2-vlamne i /-0 " |
HBC HN\ CH3 N N NX
HSC\

Diisopropy! azodicarboxylate (14.2mL, 70mmol) was added to an ice-cooled
—

5 solution of 4-nitro-1H-pyrazole-3,5-dicarboxylic acid dimethyl ester (EP 1241170,
prep 10) (159, 60mmol), 2-propoxyethanol (8.2mL, 70mmol) and
triphenylphosphine (18.2g, 70mmol) in tetrahydrofuran (150mt), and the
reaction stirred at 0°C for 2.5 hours, then allowed to stir at room temperature for
a further 18 hours. The reaction was concentrated in vacuo and the residue

10 purified by column chromatography on silica gel using ethyl acetate:pentane as
eluant, and then re-columned using dichloromethane as eluant to afford the title
compound as a solid, 14g.

"H NMR (CD30D, 400MHz) §: 0.82 (t, 3H), 1.47 (m, 2H), 3.34 (, 2H), 3.78 (t,
2H), 3.91 (s, 6H), 4.76 (t, 2H). LRMS:m/z APCI+ 316 [MH]'

15

Preparation 146

3-(Methoxycarbonyt)-4-nitro-1-(2-propoxyethyl}- 1 H-pyrazole-5-carboxylic acid

HC— 0\\\ .

N
\
HSC NO,

Y

o)

OH

0O
A mixture of the diester from preparation 145 (14g, 44mmol) and potassium
20 hydroxide (2.74g, 48mmol) in methanot (200mL) was stirred at room
temperature for 18 hours. The reaction mixture was concentrated in vacuo and

the residue suspended in water. The aqueous solution was washed with ether



N C C 5 The al cohol of preparation 106 (1.80g, 5.00mvl) was dissolved in
di chl oronet hane (15nL) and the solution treated wth thionyl chloride
(1.50m., 17m’%@§‘.’94fﬁﬂ I eaction mixture was stirred at room PERPRAEYPMESS or
18 hours and concentrated in vacuo. The residue was azeotroped wi th tol uene
and then dried in vacuo. The crude product W& purified by col um

chromat ography on silica 10 gel eluting wth dichloronethane: net hanol (2100:0

to 95:5) to yiel @ Heenaeidfliegicuada-3 usisnkydrophiRir actchang theceNetion extracted

t, 3H, 2.63 ; , . . .
29 7 14 (m 1 YT denigiopEthdhe fS0, THeSE cbbing braghi ontfets e cliptidh
15 Preparation Lpagnbkilif Shilbhate 8ne bhaperassci vdcuooraffraxietitigldordpound as a
H pvrazol o[ 4, 3-dl pvrim din-7-yll- 4-methyl pyrid i n-2-ylami ne N~

H3C--/1C HN CH ke solid, 18280 & < 20 Thionyl chloride (170L, 23.4mol)

(220mg. 0. 580l 1 NMECRRGL AT Y 2 65 T B 1 1oL BDT Bl BrEa®ae toom
tenperature for 24p 3*?9@"(§,-3i3|')b%.78?ﬁ,02H?.nLHMS:Hf/2AP'@ISr:ﬁ)ﬁi [ated in vacuo to
give the title conpound as a pal e yellow foam WD 2004/096810

PCT/ 1B2004/ 001- 133 -232 'H NVR (CDCI 3, 400MHz) S: 0.60 (t, 3H), 1.30 (m
2H), 2.69 (s, 3H), 3.41 (t, 2H),

Preparation 147

Methvy! 5-carbamovi-4-nitro-1-(2-propoxyethyi)-1 H-pyrazole-3-carboxylate

He—" O\j 5

H,C. NG,

10 0
Oxalyi chloride (11.48mL, 132mmaol) was added dropwise over 30 minutes to a
cooled (-5°C) solution of the acid from preparation 146 (13.2g, 44mmol) and
N, N-dimethylformamide (150uL) in dichloromethane {140mL), and the solution
stirred for an hour, then allowed to warm slowly to room temperature, and stirred

15  for a further 1.5 hours. The solution was evaporated in vacuo and the residue

p azeotroped with dichloromethane. The product was dissolved in tetrahydrofuran

(150mL), the solution cooled in an ice-bath, and 0.88 ammonia (60mL) added
dropwise over 10 minutes. The reaction was allowed to warm to room
temperature over an hour, then evaporated in vacuo. The residue was triturated

20  with water, the resulting solid filiered off and dried at 70°C to afford the title
compound, 10.22g.
'H NMR (DMSO-dg, 400MHz) &: 0.81 (t, 3H), 1.45 (m, 2H), 3.32 (1, 2H), 3.74 (,
2H), 3.96 (s, 3H), 4.40 (t, 2H), 8.33 (br s, 1H), 8.48 (br s, 1H). LRMS:m/z APCI+
301 [MH]

25



3 91 (m 2H), 4.96 (s, 2H), 5.24 (m 2H), 7.23 (m 1 H), 8.16 (d, 1 H, 9.06
. LRMB:nlz ES+ 395 [MH + 5 Preparation 157

N-r5 | or onet hvl - 1- ( 2- et hoxvet hvl)-1

H pvr g‘é?@&f&@q | pyrimdin-7-vll- pyrimdin-4-vlam nepcﬁgf\;lmoﬁmg“:f 3 HN N N

NNC d The title conpound was obtgapged as a yellow solid fromthe

al cohol from 10 preparation 110, following a simlar procedure to that

described in preparation 156. ' kb NNRAy 400MHz) S: 1.20 (1, 3H), 3.68

(g, 2H), 3.96 (t, 2H), 4.75 (t, , 2H), 8.62 (d, 1 H, 8.69 (d,

1 H, 9.00 Msthyl4dminbfBvEarama\Rdl- -(0-BaHoxybiiivh-15-Rrapalead-tamdigiite

N- f 5- Chl or 0- 3-chl or onet hvl - 1- (2- et hoxvet hvl ) -1

H pvrazol of 4, 3-dl pvri m di nl_z vl 1,6 0@ret hyl pyridin-2-viamine HCr-o HN N CH3
NNNX- NC d 20 The ti ICe npoind was opf ained as a white foam from
t he al cohol from preparation 154 foI W ng simlar procedure to that
descri bed in preparation N
N/ I NH2
\Y
H,C. NH,
O
O
A solution of the nitro compound of preparation 147 (10g, 33mmol) and
5 palladium hydroxide on carbon (933mg) in ethanol (180mL) was heated to :;

75°C, then ammonium formate (2.1g, 33.3mmol) added, and the reaction stirred
for a further 3 hours. The mixture was filtered through Arbocel®, washing
through with ethanol and the combined filirate evaporated in vacuo to give the
title compound as a pale pink solid, 9.1g.

10 'H NMR (CDsOD, 400MHz) 8: 0.84 (t, 3H), 1.51 (m, 2H), 3.40 (1, 2H), 3.83 (t,
2H), 3.89 (s, 3H), 4.56 (1, 2H). LRMS:m/z APCI+ 271 [MH]*

Preparation 149
Methvl 5.7-dioxo-1-(2-propoxyethyl)-4 5.6, 7-tetrahydro-1 H-pyrazolo[4,3-

15 dlpyrimidine-3-carboxylate —
Ho—" <
\\\ o
N/ I NH
N A
HSC\ I'I\'ll ©
0
O

A mixture of the compound from preparation 148 (9g, 33mmol), 1,1’-carbonyl
diimidazole (5.49, 33mmol) and N,N-dimethylformamide (400mL.) was stirred for
30 minutes at room temperature then warmed to 75°C for 18 hours. Tlc analysis
20 showed starting material remaining, so additional 1,1’-carbonyl diimidazole
{400mg, 2.5mmol} was added and the mixture stirred for a further 1.5 hours. The
mixture was concentrated in vacuo, the residue suspended in water and stirred



156. WD 2004/ 096811) PCT/ 1B2004001433 -233 'H NMR (CD30D, 400MHz) 6: 0.87
(t, 3H), 2.90 (s, 3H), 3.47 (g, 2H), 3.89 (t, 2H), 4.96 (s, 2H), 5.30 (t,
2H), 7.19 (d, 1 H), 8.19 (t, 1 H, 9.04 (d, 1 H. LRVs:nmz APCI+ 381 [ MH +
Prepar ati on We2084/0688- Chl or 0- 1- ( 2- et hoxvet hvp- 3- net hoxvnetHA/IB2004/001433

H pvrazol o[ 4, 3-dl pyrimdin-7- vl |-4-m eth?/ng_%zv ri di n-2-yl ami ne EON
1-13C\ HNCH3 jND ~-N C H3C N O Sodi unffet hoxi de (25% i n net hanol ,
8.4m., 39.5mmvl) was added_to a solution of the chloro conpound from
prepar ation 158r(3yminuiganmbhe resHlirg Reacnitate ovakiigrpd athand Peed daeffoghthe
stirred at room,t e r - NOUL.S. m xture was evaporated in
vacuo, and them%gmomg%é%ﬁl%ﬁg%e I@é?' " di chl or onmet hane and water.
The | ayer s wer &3qper (IRGO-Hhclomaas) 5 (age sHRS I 2, wbe(m, sAd 3.76 (t
evaporated in vacuo. The product was purified By col um ¢hromat ogr aphy on
silica gel usiay)eBB (sadkl)ad.64db 2H)uab77t(s, AH)ot U3¥He, 1H5 titl e conmpound as
a yellow solid. "H NWR (CD3OD, 400MHz) 8: 1.10 (t, 3H), 2.44 (s, 3H), 3.35
(m 2H), 3.5 (s, 3H), 3.60 (g, 2H), 3.93 (t, 2H), 4.72 (s, 2H), 6.99 (s, 1
H, 8.19 (s, 1 H), 833 (s, 1 H. W Z9Q44RARHLE5ECT/ 1B2004/ 001- 433 -234
Preparati on 160 N-15-Chl oro- 3-nmet hoxymet hvl - I-(2-pr opoxvet hyl)-1

H- pvr azol of 4, 3- dl pMethilds.id-diehloro-1-(2-propoxyethyl)-1 H-pyrazolof4,3-d]pyrimidine-3-

carboxylate

Hc—" {

10 A mixture of the compound from preparation 149 (3g, 10mmol), phosphorous
oxychloride (14.2mL, 152mmol) and tetraethylammonium chloride (3.95g,
30mmol) in propionitrile (80mL) was heated at 115°C for 18 hours. The mixture
was evaporated in vacuo, and the residue re-suspended in phosphorous
oxychloride (15mL, 160mmol) and propionitrile (80mL}, and the reaction stirred

15 at 115°C for a further 18 hours. The mixture wa concentrated in vacuo, and the

\ residue azeotroped with toluene. The residue was partitioned carefully between
water and ethyl acetate, the layers separated, and the aqueous phase exiracted
with further ethyl acetate. The combined organic solutions were washed with
brine, dried over magneisum sulphate and evaporated in vacuo. The crude

20  product was purified by column chromatography on silica gei using pentane:ethyl
acetate (75:25) as eluant to afford the title compound, 3.1g.

'H NMR (DMSO-ds, 400MHz) & 0.65 (t, 3H), 1.33 (m, 2H), 3.26 (1, 2H), 3.82 (4,
2H), 3.93 (s, 3H), 4.94 (t, 2H).



yl1-4-methyl pyrid in-2-ylam ne N~ H3C-/ HN\ CH3 jJN NH3C NC O 5 The
title conpound was obtained as a yellow solid in 80%yield fromthe chloro O
conpoundofzn(am9ps1epar ation 156, follow ng the procedur erdemepidedi3an
preparation 159. 'H NVR (CD3OD+TFA-d, 400MHz) 8:0.61 (t, 3H), 1.40 (m 2H),
2.40 (s, 3H), 3.30 (s, 3H), 3.36 (t, 24§ 3.80 (t, 2H), 4.61 (s, 2H), 4.84
(t, 2H), 7.06 (d, 1 H, 107.92 (s, 1 H), 8.25 (d, 1 H). Preparation 161
N-[ 5- Chl oro- 1- (2-et hoxvet hyl) - 3- mBreparafiehhi1- 1 H- pyrazol of 43-dl pvrim di n-7-

) N N HBC NC 15 OA
mxture of -“'un . (drnathyRy RdiBpasy Mg g-progexetiyl7eimol ) and
sodi um net hoxi de (198rrg, Z & n‘?él leat¥ |af@as stl rred at room
tenperature for 18 hours. SM%E%‘W%‘W mat eri al renai ni ng,
so additional sodium nmethoxide (79.2ng, 1.46 was added and the
reaction 20 stirred for a furt er hour. The r act n was quenched by the
addition of 10% aqueousyqh i d solution the m xture evaporated in
vacuo. The residue was p%lrtltlone bet wepyndi or me§_hane and water, and
the | ayers separated. WD 2004/ 096810 PCT/ | 2004/ 001433 ° -235 The or ganic
phase was washed with 10% aqueous citpN solution and water, then
dried over magnesi um sul phate and e\ﬁ(por ted/l\n vacuo. The crude

=

N Cl

5 A mixture of the chloro compound from preparation 150 (1g, 3mmol), and 2- il

amino-4-methylpyridine (389mg, 3.6mmol) in dimethylsulfoxide (4.1mL) was
stirred at room temperature for 4 hours. The mixture was partitioned between
ethyl acetate and water and the layers separated. The aqueous phase was
extracted with ethyl acetate (3x), and the combined organic solutions were

10 washed with water (3x) and brine, then dried over magnesium suiphate and
evaporated in vacuo. The crude product was purified by column chromatography
on silica gel using an elution gradient of ethyl acetate:pentane (20:80 to 50:50)
to give the title compound, 452mg.
'H NMR (CDCls, 400MHz) &: 0.72 (m, 3H), 1.25 (m, 2H), 2.47 (s, 3H), 3.52 (i,

15 2H), 3.99 (m, 2H), 4.07 (s, 3H), 4.98 (m, 2H), 6.90 (s, 1H), 7.23 (s, 1H), 8.18 (s, ™
1H).

Preparation 152
N-[5-Chloro-3-hydroxymethyl-1-(2-propoxyethyi}-1 H-pyrazolo[4,3-d]pyrimidin-7 -
20 vll-4-methvlpyridin-2-ylamine




product was purified by columm chromat ography on silica gel using an elution
gr adi ent of dichloronethane:nethanol (100:0 to 98:2) to afford the title 5

conpound as o YGlideom80l i d, 190mg. 'H NMR (CDCI 3, 400MHz) SCT/lBﬁb&fédmﬁH)
2.46 (s, 3H), 3.50 (s, 3H), 3.65 (q, 2H), 3.94 (t, 2H), 4.78 (m

(d, 1 H), 7.63 (t, 1 H), 8.22 (d, 1 H), 10:2®-(br s, 1 H. LRV m{z APCI+
377 [WMWH + 10 Preparation 162

N-[ 5- Chl or o- 1- (2= @S OMURRIAYIM TdABE Nex8emRE AW inltetrahydrof
H pyr azol of 4, 3©d? pydr1|9m din-7 --@rldl -p;grl m di n-4Iye- éamyl Floeuran 495mmo§) N N ~ N

Cl HA ~ The tadded coepblningss ttha gionked (a88°4)salldiored! iw cwhpourid front he
chloro 15 conpound fro ra 157 foII t he dure descri bed
in t preparat PERaRHON %ﬁ)l@%? @dg%% MGEY BT yding éjg@'m ang onge(s, 3H),

367 (6, 20, 348 yae 3&%&5@9 -y %&ﬁ%”‘al?%ﬁ&;oz\é%@oﬁqv(égggjlsgmad o

PCT/ | 52004/530111§3nmu%%6mb9§tﬂut&$r1 Was i@%ooled to -78°C, additional diisobutylaluminium
N-f 5- Chl oro- 1- ( 2- ethoxvetik.}b/I )-3-etho

H pyr azol of 4, 3hydride (2mj nnyeﬂrahydré%umlammw was 2dvpd @ngethe roxtud8C HN \
o8 ' warmed to -5°C and stirred for 30 minutes. The reaction was re-cooled to -78°C
and guenched with ammonium chioride solution (5mL). The mixture was
paritioned between water (50mL) and dichioromethane (50mL) and filiered
10 through Arbocel®, washing through with dichloromethane. The filtrate was
separated, the organic phase was dried over magnesium sulphaie and
evaporated in vacuo. The-crude product was purified by column chromatography
on silica gel using methanol:dichloromethane (1:99) to afford the title compound
as a yellow solid, 112mg.
15 ‘HNMR (CD30D, 400MHz) &: 0.70 (t, 3H), 1.50 (m, 2H), 2.43 (s, 3H), 3.50 (m,
2H), 3.95 (1, 2H), 4.82 (m, 4H), 7.00 (s, 1H), 8.19 (s, 1H), 8.38 (s, 1H).
LRMS:m/z APCl+ 377 [MH]"

Preparation 153

20 N-{3-(tert-Butyldimethyisilanyioxymethyl)-5-chioro-1-(2-ethoxyethyh-1 H-

pyrazolo{4 ,3-alpyrimidin-7-vi]-6-methylpyridin-2-viamine

=
s |
3 HN” N7 “CH,
/N NN
CH, ‘,::Ha N\ l //l\
HC~ g NT el
HC yd 0

Sodium bis(trimethylsilyljamide (677.1mg, 3.7mmol) was added portionwise to a
cooled solution of 2-amino-6-methylpyridine (400mg, 3.7mmol) in

25 tetrahydrofuran (SmL) so as to maintain the temperature at 25°C, and once
addition was complete the soluticn was stirred for 20 minutes. A solution of the

chloro compound from preparation 108 (500mg, 1.23mmol) was added dropwise



NNN-T I H3G-\ O NCI 5 The title conpound was obtained as an off-white
solid in 70%yield, fromthe chloro conpound from preparati on 155 and

sodi umyeg hensieogié N et hanol, followi ng the procedure desoms:baadoins:
preparation 159, except ethyl acetate:pentane was the colum eluant. 'H NWR
(CD30D, 400MHz) S: 1.10 (t, 3H), 1.21-23Q- 3H), 2.43 (s, 3H), 3.55-3.68 10
(m 4H), 3.92 (t, 2H), 4.76 (s, 2H), 4.84 (t, 2H), 6.99 (s, 1 H, 8.19 (s, 1

H, 8.34 4% thelrddctioh hBn etizedREl +hd9dt af Mdm tBrgpaalire OThd 6dadtm wByt yl  3-f
1- (2- et hoxvet hyl )Qw met hoxvnet hyl _7- (4-net hyl pyridin-2-vlamno)- 15 1

H pyr azol @fen thenadgition of gmBoriug shigHHe SRR and the mdUR: car boxyl at e

N o el 0y o o

3, 8- di azapigrghalcPitasH watked withosdtepandairine Tiedn dhiefitovetInd m 899-902)
(229mg, 1.08mrol) and N-et hill dii soproyl am ne (232L, 1.33mmol) were 20

di ssola/edsulnhalﬁermd@\f@m frevacia. T hererudnOredeet Was purtiedy eademad to 120C
for 18 ho BrabBl s HES 38 usitf tidABRhERale hefan¥iT 8:04b &d.16f 1 VO

2004/ 0968350
to afford the title compound as a yeliow solid, 450mg.

"H NMR (CD3OD, 400MHz) &: 0.12 (s, 6H), 0.90 (s, 9H), 1.13 (t, 3H), 2.49 (s,
3H), 3.61 (q, 2H), 3.93 (t, 2H), 4.84 (1, 2H), 4.98 (s, 2H), 6.98 (m, 1H), 7.73 {1,
10 1H), 8.25 (m, 1H). LRMS:m/z APCl+ 477 [MH]"

Preparation 154
[5-Chloro-1-(2-ethoxyethyl)-7-(6-methylpyridin-2-ylamino)-1 H-pyrazolo{4,3-
dipyrimidin-3-ylimethanol '

15
A mikture of the protected aicohol from preparation 153 (450mg, 0.94mmol) and :;
tetrabutylammonium fiuoride (1.89mL, 1M in tetrahydrofuran, 1.89mmol) in
tetrahydrofuran (5mL) was stirred at room temperature for 18 hours. The mixture
was concentrated in vacuo and the residue partitioned between dichloromethane

20 and water. The phases were separated, the organic layer washed with water and
brine, then dried over magnesium sulphate and evaporated in vacuo. The
product was triturated with ether to afford the title compound as a pale yellow
solid, 260mg.

'H NMR (DMSO-dg, 400MHz) 3: 0.92 (t, 3H), 2.43 (s, BH), 3.56 (q, 2H), 3.83 (t,

25 2H), 4.67 (d, 2H), 4.77 (t, 2H), 7.01 (d, tH), 7.78 (m, 1H), 8.03 (d, 1H), 10.08 (s,

1H). LRMS:m/z APCi+ 363 [MH]"



-237 dichl oronet hane and washed with water (x2), 10% aqueous citric acid
solution and brine. The organi c phase was dried over magnesi um sul phate and
concent r at edwiopovseesie The resi due was purified by col um @arasaitegeaphy on
silica gel eluting with dichloronethane: met hanol (100:0 to 95:5) to yield
the title 5 product. 'H NVR (CD30D, 400MHz$33: 1.11 (t, 3H), 1.50 (s, 9H),
1.79 (m 2H), 1.92 (m 2H), 2.39 (s, 3H, 3.14 (m 2H), 3.43 (s, 3H), 3.58
(g, 2H), 3.87 (t, 2H), 4.33 (m 2H), Z£patatioPHthdt 4.67 (m 4H), 6.91 (d, 1
2%5 ? erlf ) I(BSt yll @ﬁ;@il&%—é-schlo%o@ethv%—%'@'—gh%x@eﬁﬁlvﬁ—15 ﬁ—&[a%oﬁs%g]p@rriﬁﬁg{n?}-'v -
4S) - 5-[1- (2- et hoxvet hyl ) - 3- met hyl - 7- fatHiRd iR eLdhime- Yl am no) - 1

H pvrazol o[ 4, 3-dl pyri m din-5
yl'1-2,5-di azabi cycl o[ 2. 2. 1| hept ane- 2- car boxvl at ef iI—BCO) HCH3 NN ~ ~~1N

H3C N\ NH3C CH3 f | N~-OCH3 0 15~phe title product was prepared by a
method simlar to that described HE p epara{gﬂh R (g_§i ng the nonochl oro
conpound of preparation 121 and tert- butW (1S, 4S)-2,°5-diazabicyclo[2.2.1
] hept ane- 2-carboxylate . 'H NVR (CD30D, 408 »1.11 (t, 3H), 1.39-1.46
(s, 9H, 2.00 (m 2H), 2.28 (s, 3H, 2. 3H), 3.43 (m 2H), 3.54-3.67
(m 4H), 3.85 (t, 2H), 4.55 (m 1 H, 20 ¥ NﬁQ,C.ZH), 4.92 (m 1 H), 7.60
(d, 1 H, 808 (s, 1 H, 826 (m 1H).C[ VB: M z

5 The alcohol of preparation 106 (1.80g, 5.00mmol) was dissolved in
dichloromethane (15mL) and the solution treated with thionyl chloride (1.50mL,
17mmol). The reaction mixture was stirred at room temperature for 18 hours and
concentrated in vacuo. The residue was azeotroped with toluene and then dried
in vacuo. The crude product was purified by column chromatography on silica

10 gel eluting with dichloromethane:methanol (100:0 to 95:5) 1o yield the titie
product, 980myg.

"H NMR (CDCls, 400MHz) &: 0.92 (t, 3H), 2.63 (s, 3H), 3.58 (m, 2H), 3.91 (m,
2H), 4.81 (s, 2H), 5.20 (m, 2H), 7.14 (m, 1H), 8.16 (m, 1H), 8.97 (m, 1H)
LRMS:m/z APCl+ 381 [MH]*

15

Preparation 156

N-[5-Chloro-3-chloromethyl-1-(2-propoxyethyl-1 H-pyrazolo[4 . 3-dlpyrimidin-7-yl}-

4-methyipyridin-2-ylamine

20  Thionyl chioride (170uL, 23.4mmol) was added to a solution of the hydroxy
compound from preparation 152 (220mg, 0.58mmol) in dichloromethane (2mL)
and the solution stirred at room temperature for 2.5 hours. The reaction mixture

was evaporated in vacuo to give the title compound as a pale yellow foam.



APCl + 509 [ MH + WD 20047096810 PCT/ 162004/ 001433 -238 Preparati on 166
tert-Butyl (1 S 4S)-541 -(2-ethoxyethyl)-3-nmethyl-7-(pvrimdin-4-vlamno)-1
H-n dl pyrim din-5-yl1-2 PCT/1B2004/001433

5-di ay(gﬁg%‘/@[ﬁéws 2. 1l hept ane- 2-carboxvliate N H3CO N2 NM / ~IN H3C
N\ H3CCHB N~CH 033 0O5 The&3Rttle product was prepared by a nethod
simlar to that descri bed for preparation 164 usi ng the nonochl oro conpound
of prepag ndobﬁmz d@@ted 365 14§b ?n, D1, 2760 (£ \aH)0BA 24, 2H

] hept ane- -car ox??sate . ) g:bSd) ( Hb 5 ) H)( %3 2XS,
oH), 2. G:@‘((m 2H),,49643 21s! szm)(m 3}-!477(23 (mH)H)ams (qun@oMs,gnHzm 2H)

4.63( Oéam 8.35 (br 10 s, 1 H), 8.60 (d, 1 H, 8.80 (s, 1
H) . L RVERR! + + Preparation 167 tert-Butyl (1 S. 4S5)-541 '
-(2-et hoxyet th—3 et hoxynet hyl - 7- (pvri m di n-4-vfamno)- 1

H pyrazol o[ 4, 3-dl pvri m di n-5-vl 1- 2. 5-di azabi cycl of 2. 2. 1
| hepgane- 2- car boxvl ate N H3COPigpsdraiidis 15K~

N-15-Chloro-3-chloromethyi-1-(2-ethoxyethyl)-1 H-pyrazolo[4,3-d]pyrimidin-7-yl}-
pvrimidin-4-ylamine

The titie compound was obtained as a yellow solid from the alcohol from

10  preparation 110, following a similar procedure to that described in preparation
156.
'H NMR (CDCls, 400MHz) &: 1.20 (t, 3H), 3.68 (g, 2H), 3.96 (t, 2H), 4.75 (t, 2H),
4.88 (s, 2H), 8.62 (d, 1H), 8.69 (d, 1H), 9.00 (s, 1H). LRMS:m/z APCI+ 368
[MH]"

15

()

Preparation 158
N-[5-Chloro-3-chloromethyl-1-(2-ethoxvethyl)- 1 H-pyrazolo[4.3-dlpyrimidin-7-vi}-6-
methylpyridin-2-ylamine

20 The title compound was obtained as a white foam from the alcohol from

preparation 154, following a similar procedure to that described in preparation
156.



H3C/ ON-HC3 CH3 NOCH3 15 0 A mxture of the chloro conpound from
preparation 163 (100rrg, 0.26muol ), tent-butyl (1S, 4S5

-2, 5-di azabi c}}9 IPEYEW | hept ane- 2- carboxyl ate (202. 3ny, 1. XHRIPHH4HS
N- et hyl di i soproyl am ne (226L, 1.3nmmol) in dipggé_hyl sul f oxi de WD 2004/ 096810
PCT/ 1 B2004/ 001433 -239 (3nL) was heated at C for 18 hours in a seal ed
vessel . The cool,ed reaction_was partitioned between dichl oronethane and

water, the | ayer1§I N5 (P aD, 4RaMHZS: Brifalti HpI7a3@ (Swadtited-W (B 2k 889 then

or oduct was pur 4 0ed By e o Uik o8 eidtDhde 5o Ky B Sy Pk R Sty oo

acetate as el uamtPCih 3¢f (MEiJthe title conpound as an orange oil. "H NVR
(CD30D, 400MHz) 5: 1.10 (t, 3H), 1.19 (t, 3H), 1.40-1.48 (2xs, 9H), 2.00
(m 2H), 2.40 (s, 3H), 3.49 (m 2H), 3.HAepamtiami5$H), 3.89 (t, 2H), 4.57
(m 15, ﬁ|?69- . AHyo_ 4 O oQudBithiin Hrattzofbid 3. ffyrichidih7-

8.34 (s,

4R) - 5- Benzyl - , 5-di azabi cvcl o(2.2. 1&]"}&%9&&%}' re28fiaewet hy) - 3- met hvl - 1
H pyrazol of 4, 3-dl pyrim din-7-vl|-4-nmethvlipvridin-2-viamne N HBCO NN N N
CH3 H3C N~ N 15

Sodium methoxide (25% in methanol, 8.4mL, 39.5mmdl) was added to a
solution of the chioro compound from preparation 1565 (3g, 7.9mmol) in methanol
10 (30mL), and the reaction stirred at room temperature for 72 hours. The mixture
was evaporated in vacuo, and the residue was pariitioned between
dichloromethane and water. The layers were separated, the organic phase
washed with water, and evaporated in vacuo. The product was purified by
column chromatography on silica gel using ethyl acetate as eluant to afford the
15 title compound as a yellow solid.
'H NMR (CD3OD, 400MHz) &: 1.10 (t, 3H), 2.44 (s, 3H), 3.35 (m, 2H), 3.45 (s,
3H), 3.60 (g, 2H), 3.93 (t, 2H), 4.72 (s, 2H), 6.99 (s, 1H), 8.19 (s, 1H), 8.33 (s,
1H).

e e



The nmonochl oro conpound of preparation 120 (180ng, 0.52mml), (1 R 4R)-2-
benzyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept ane di hydr obrom de (EP 400661, ex 8)
(545n%, é ‘%) l,) and N-ethyl diisoproylamne (723L, 4pdfimsmiyocnesse

di ssol V& rret hyl sul foxi de (3nL) and the reaction mxture heated to 120C
20 for 18 hours in a sealed vessel. TFB84reaction mixture was partitioned
between water (50nL) and ethyl acetate (50nlL) and the aqueous separated and
washed with ethyl acetate (50nmi)prepheatnged80 cs were combined, dried over

magnesi um sul phate and concentrat ed In vacuo. The reS| due was. i ed by
col um ch-{Fiiidareag cithng- 1 1|00 Wi lol4 i\ Si-4xno0l
(100: 0 to 95:5) 25 to y| eI d Qe oty m %2ng WO 2004/ 096810
PCT/ | B2004/ 001433 -240 'H W&—#@?&m&b@m 0.12 (t, 3H), 1.96 (m 1

H, 2.09 (m 1 H, 2.38 (s, 3H), 2.42 (s, 3H)

2.88 (m 1 H), 3.08 (m 1
H, 3.59 (m 3H), 380395( H), 4.62 (

, 6.92 (d, 1 H, 7.35 (m

5H), 8.12 (d, 1 H), LRMS: m z 499 [MH + 5 Preparation
169 tert-Butyl 3-di math I3am hoazeli di ne- lppgar I H3C HA /NCH H3C\
CH3 3 .... NO Anixture of tert-bytyl 3fiodoazetidithe-1 -carboxylate (EP

d

1176147, prep 18) (5g, 10 17.6mmol)
et hanol, 176mmvpl) was heated to 80 f or
cool ed nixture was evaporated in
silica gel. This was then purlzégd by,
usi ng et hyl acetate: hexane (5

t hyl am ne (27m., 33%in

8 hQurs in a seal ed vessel. The
nd _slhe resi due pre-adsorbed onto
r omat ogr aphy on silica gel

5 The title compound was obtained as a yellow solid in 80% yield from the chioro :}
compound from preparation 1586, following the procedure described in
preparation 15¢.
" NMR (CD3;OD+TFA-d, 400MHz) &: 0.61 (t, 3H), 1.40 (m, 2H), 2.40 (s, 3H),
3.30 (s, 3H), 3.36 (, 2H), 3.80 (t, 2H), 4.61 (s, 2H), 4.84 (t, 2H), 7.06 (d, TH),
10 7.92 (s, 1H), 8.25 (d, 1H).

Preparation 161
N-[5-Chioro-1-{2-ethoxyethyl)-3-methoxymethyl-1 H-pyrazolof4,3-dlpyrimidin-7 -
yi}-6-methylpyridin-2-ylamine

)

15
A mixture of the chloro compound from preparation 158 (280mg, 0.73mmol) and

sodium methoxide (198mg, 3.67mmol) in methanol (4mL) was stirred at room
temperature for 18 hours. Tlc analysis showed starting material remaining, so
additional sodium methoxide (79.2mg, 1.46mmol) was added and the reaction
20 stirred for a further hour. The reaction was quenched by the addition of 10%
agueous citric acid solution, and the mixture evaporated in vacuo. The residue
was partitioned between dichloromethane and water, and the layers separated.



eluant to afford the title conpound as a yellow oil, 1.07g. 15 "H NMR
(CDCI'3, 400MHz) 5: 1.38 (s, 9H), 2.08 (s, 6H, 2.94 (m 1 H), 3.70 (m 2H)
3.84 (m 2H) . Me-¥BHEPUEI%N 170 20 3-Di net hyl ami noazeti di ne  PCT/IB2004/001433
bis(trifluoroacetate) H3C N CH 2TFA 3 NH m xture of the conpound from
preparation 169 (760ng, 3.79nmol) and trifl&droacetic acid (4nmL) in

di chl oronet hane_(12nL) was stirred at room terrperature for 1 hour. The

sol uti on was comBemrganiedhasewsrsiwaghead with ’r%&’m&ﬂ!’@oﬂ@ cilsis Goid pelutian @nd water,

PCTI | B2004) 00148 S OFPF meliBsRT SHERtE Fat pLato B Llac i Gl or
and dried to af prydlict heast{ Mﬂéd %ﬂ@@#ﬂﬂchr@ﬁ%gr&pﬁy'ﬂﬂ%ﬁ@é%sﬁ@%ﬂ'@ﬁ:’u(&w

2.80 (s, 6H) 4.23 (m 1 I? 5 Preparation 171
N- f 5- Chl or o- ngfaq;entlof(cnclplpmﬂv@nﬁmgatmno! (1000to 98.2) to afford the title

prraﬁlc’lCIO[ gl)% quda'lsnazzeHr\l.»w SO|lané(51I¥l _pyrl din-2-vilamne H3C 'O HN N CH3
- 'H NMR (CDCls, 400MHz) 6: 1.22 (t, 3H), 2.46 (s, 3H), 3.50 (s, 3H), 3.65 {q, 2H),
3.94 (t, 2H), 4.78 (m, 4H), 6.87 (d, 1H), 7.63 (1, 1H), 8.22 (d, 1H), 10.05 (br s,
1H). LRMS:m/z APCl+ 377 [MH]"

10 Preparation 162
N-[5-Chloro-1-{2-ethoxyethyl)-3-methoxymethyl-1H-pyrazolo[4,3-dlpyrimidin-7-

vl-pyrimidin-4-yl-amine

The title compound was obtained as a pale yeliow solid from the chloro
15 compound from preparation 157, following the procedure described in
L preparation 161.
*H NMR (CD3OD, 400MHz) &: 1.19 {t, 3H), 3.44 (s, 3H), 3.67 (g, 2H), 3.96 (1,
2H), 4.75 (s, 2H), 4.85 (1, 2H), 8.44 (d, 1H), 8.67 (d, 1H), 8.87 (s, 1H).
LRMS:m/z APCl+ 364 [MH]"
20



10 Sodium bis(trimethylsilyl)amde (1.43g, 7.8mmol) was added portionw se to
a solution of 2-am no-6-nethylpyridine (421.7nmg, 3.9mmmol) in

t et r ahy g8 @Mb@ﬂo (7m), and the solution then stirredpdpi2d6ydoingtes. A
solution of the chloro conpound from preparation 62 (750nmg, 2.6mmol) in
tetrahydrofuran (7m.) was added drop2B8e and the reaction stirred at room
tenperature for 2 hours. 15 Aqueous saturated anmoni um chl ori de sol ution was
added dropwi se and the mixture thgpagifibhamg®ed w th dichl oronmet hane. The
organi ¢ solution was washed wth water an rine, then dr| ed over magnesi um
sul phat e /eifs-Chianoet 42 eihoxyethyir-GeethTiiemeiiydid d-pwigzoratd 13, dlps aci/

i sopropyl acetate to afford the title.. co und as an off Wmte solid. 20 'H

NVR (CDCI 3, 400Mz) 6: 0.79 (¥meihylovrdi MIBEY , 2.46 (s, 3H), 2.55 (s,
3H), 3.56 (t, 2H), 3.93 (t, 2H), 4.72 (t, 2 6.88 (d, 1 H, 7.64 (m 1 H),
8.23 (d, 1 H), 9.94 (s, 1H) BVS: m z ABET +71361 [ MH + WD 2004/ 096810

| oro-3-nmethyl-1-12-(2 2
pyldmid i n-7-yl)pyrinid

2-trif|uoroethoxv)ethyl]-l

in-4-ylam ne F3C\'o \ I HN N NNNN\ I H3C 5 Sodi um

bi s(trinethylsilyl)am de (1.46g, 7,@9 | ) was added portionwise to ar
sol ution of 4-am nopyrimdine (864 @Jm)é in tetrahydrofuran (1 QOmn),
and the solution then stirredcfox 19 minutes” A solution of the chloro
corrpound from preparation 130 (19778, 4.Omml) in tetrahydrofuran (1 OnlL)

pas added o0 AR RS0 walSotiERs &ar biliAfe 8bid BP 704 JRR, dthhd O

hour

PCT/ | B2004/ 001433 -242 Preg on 172
pyra\TO'}\

-

i

chloro compound from preparation 155 and sodium ethoxide in ethanol,
. following the procedure described in preparation 159, except ethyl
acetate:pentane was the column eluant. _
'H NMR (CD30D, 400MHz) &: 1.10 (1, 3H), 1.21 (t, 3H), 2.43 (s, 3H), 3.55-3.68
10  (m, 4H), 3.92 (t, 2H), 4.76 (s, 2H), 4.84 {t, 2H), 6.99 (s, 1H), 8.19 (s, 1H), 8.34 (s,
1H). LRMS:m/z APCI+ 391 [MH]*

Preparation 164
tert-Butyl 3-[1-(2-ethoxyethyl)-3-methoxymethyi-7-(4-methylpyridin-2-ylamino)-
15 1 H-pyrazolo[4.3-dlpyrimidin-5-ylI-3.8-diazabicyclof3.2. 1]octane-8-carboxylate

aris

The monochloro compound of preparation 159 (100mg, 0.27mmol), tert-butyl
3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Tet. Lett. 43 (2002), 899-902)
(229mg, 1.08mmol) and N-ethyldiisoproylamine {232uL, 1.33mmol) were

20 dissolved in dimethylsutioxide (3mL) and the reaction mixture heated to 120°C

for 18 hours in a sealed vessel. The reaction mixture was diluted with



10 was partitioned between ethyl acetate (50nL) and water (100rm.) and the

| ayers separated. The aqueous phase was extracted with ethyl acetate (1
OOnl) and tHEocomioérd or gani ¢ sol uti ons were dried over negmaBrumEusyphat e
and evaporated in vacuo. The crude product was purified by colum

chromat ography on silica gel using ethyl a@&i7ate as eluant, and the
resulting solid triturated with 15 ether to afford the title conpound as a

yel | ow solid, MI@Higrorﬁb#H% ér@ﬂa@heéﬁhﬂwwéﬂ {(x2), 30%4 aqu&bﬂls c&n@ﬁctﬂ slfﬂht(dﬁ
2H), 4.12 (t. 4.85 (t, 2H), 8.40 ( H), 8.60 (d, H)n s, 1
LRVS: 1 z Amdbm@ TWrgam@psgaeatasﬁ{leﬁrgvez"onagnesmm sulphiate and

3- tl\/bt hoxvcarb &7t Al I

H pyrazol e- 5- carrLoxy arEY%C%ﬂ% % %’u d(légl\lhﬂﬁﬁ%b%h% %méBgraphy on
2004/ 096810 Pﬁélliﬂg@l%lﬂﬂdglaﬂth digdidramsiplantimatheinotl{ 1RO O PELS) to yield the title
azodi car boxyl at e (7 9m., 366mmol) in tetrahydrofuran (80nlL).was added

dropwi se to % sIogiFbri. of di nethyl 4-nitropyrazol e-3,5- dicarboxylate (60g,

(osons) wi th st N G AMERs Rl AT heol @aetfol, 9 ELat, 3 o

bet ween 0C and AQ€ 259 ﬁ%ﬂ)ﬂg 14‘(rﬁ”2HF% baid. 3 388 [erpddi g7 gnszﬂﬁss {m,

conplete, the mxture lowed to warmto room tenperature and
for 2 days. The2WhlAB(mwakl)s 460ou 4hﬂd6r91r(eha¢ﬁd8ﬂ@g@$dfb 81d® fshéHp.esi due

was di ssol ved i ngl_ {,8 d cooled to OC. A solution of potassium
hydr oxi de (16 1@3”‘%% | %ﬁgnm (200nL) was added at OC and the
Preparation 165

teri-Butyl (1S, 45)-5-[1-(2-ethoxyethyl}-3-methyi-7-(5-methyipyridin-2-ylamino)-
1 H-pyrazoioj4.3-dipyrimidin-5-vlj-2,5-diazabicyclo]2.2.1jheptane-2-carboxylate

N—""'
A CH
H
O/\' N/Q,
_N
N

N

e

! O

15  The title product was prepared by a method similar to that described for

preparation 164 using the monochloro compound of preparation 121 and tert-

butyl (18, 45)-2,5-diazabicyciof[2.2.1]heptane-2-carboxylate .

'H NMR (CD30D, 400MHz) &: 1.11 (t, 3H), 1.39-1.46 (s, 9H), 2.00 (m, 2H), 2.28

(s, 3H), 2.40 (s, 3H), 3.43 (m, 2H), 3.54-3.67 (m, 4H), 3.85 (t, 2H), 4.55 (m, 1H),
20 4.62 {t, 2H), 4.92 (m, 1H), 7.60 (d, 1H), 8.08 (s, 1H), 8.26 {m, 1H). LRMS:m/z

APCIl+ 509 [MH]*



10 reaction was allowed to warmto roomtenperature and stirred for 16
hours. The solvent was renoved in vacuo and the residue was partitioned

bet weenweaiiennoe$BO0 nL) and ethyl acetate (600nl). ThePEliR9GEVMIHPer was
washed with ethyl acetate (2 x 200nL) and the aqueous phase was acidified
wi th hydrochloric acid to pHl. The aq@@%us solution was extracted with
ethyl acetate (3 x 400nL), and 15 these conbi ned extracts were dried over
sodi um sul phate and concentr at ed |ﬁ>regasanm i@ afford the title conpound as a

colourless solid, 52 86¢ | I%m ﬁ-v?amgn%) 1lel—l) 3.93

(s, 3H), 4.6 12145, 4:0)3

3-Ethyl -4-ni 2 FOF
O F NN NH NC? o[ sopropy . " 744,
266mmol ) in tetrahydrofuran (50rrL) was addeg=dxopwi se to a soI ution of

3-et hyl - 4-ni tropyrazol ~car; ide (FP 117612, pg 18) (35.0g, 190mmol),
and tri phenyl phosphi ne (69. 9g 266mu \n v trahydrofuran (450nL) with

stirring under nitrogen, keeping Nie regacti o tenperature between 0C and
10C by cooling in an ice bath. At e addition was conplete, the m xture
was allowed to stir for 2 hours,\\thgn waNned to room tenperature. The

sol vent was renoved in vacuo WO 2004 10 PCT/ 1B2004/ 001433 -244 and the

resi due was recrystallised t wite from ot opanol to afford the title
conpound as a colourless solid, 49.06g. }—Q/ I3 400MHz) S: 1.25 (t,

3H), 2.92 (q, 2H) 3.78 (q, 2H), 3.98 (t, CH32H) 5.95 (br s, 1
H, 7.11 (br s, 1 H. 5 L -

O

5 The title product was prepared by a method similar to that described for
preparation 164 using the monochloro compound of preparation 72 and tert-
butyl (1S, 45)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate .
"H NMR (CD;0D, 400MHz) &: 1.22 (t, 3H), 1.33 (2xs, 9H), 2.01 (m, 2H), 2.43 (s,
3H), 3.47 (m, 3H), 3.65 (m, 4H), 3.91 (m, 2H), 4.63 (t, 2H), 5.01 (m, 1H), 8.35 (br
10 s, 1H), 8.60 (d, 1H), 8.80 (s, 1H). LRMS:m/z APCl+ 496 [MH[*

Preparation 167
tert-Butyl (1S, 45)-5-[1-(2-ethoxyethyl)-3-ethoxymethyl-7-(pyrimidin-4-viamino)-
1 H-pyrazoloj4,3-dlpyrimidin-5-yi1-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate

A mixture of the chioro compound from preparation 163 (100mg, 0.26mmol),
tert-butyl (15, 45) -2,5-diazabicyclol2.2.1]heptane-2-carboxylate (202.3mg,
1.02mmol) and N-ethyldiisoproylamine (226uL., 1.3mmol) in dimethylsulfoxide



Preparation 175 Met hyl

5-(carbanoyl )-4-nitro-1-(2-(2,2,2,-trifluoroethoxy)ethvll-1 H pyrazol e- 3-
carboxvl ate W 2000006800 N N NH2 HA ° NO2 OO0 1o The acid fcomspne@manati on
173 (70.0g, 204mmol) was dissolved in a m xture of dichloronmethane (1000nL)
and N, N-di net hyl formam de (1 nlL) under nitr'8§8‘n at 20C. Oxalyl chloride
(25, 366nmmol) was added dropwise with stirring. The mxture was stirred
for 16 hours t (@mLyersemtatatied 120°Cdoudd hand trhe sealeddiesseb Zéw caged readtion
di chl oronet hane (3x20QnL). .The residue was, di ssolved in 15 tetrahydrofura
(1000m) ™ coor SRS BATIHGEA R e BE i odres Bt pvalat 1 TayeTs gaBa Aipbrithe
keeping the m i~ T drld WiRe I Wit L xt e was
stirred for 1 ﬁlﬁ%?)?gﬁ;%pfl%%@l exc\;élsswt% h%/H roté’\m?%?ﬁg ag?d&m%gﬁa@déﬁe'%ﬁat
-78C (to gi ve pdiphatdbednevaporatedas wacloweite pooduant masqurified by eojperrat ure and
t he sol vent was, renoved iﬁ vacu]o. T‘\%e resultjing cream ﬁf %ol oHKred solid was
col l ected b§ fichieaaiQgnaBiy RS0 'L{SFP%WPG“?@&;? 39 6HAN 10 aHEr& Hig Hienas
triturated wt L frd | ether and nmethanol (20:1, 20 mJg) to
gi ve the Ci v oot ig affordhge oy oLt ¢ d, 40.0g. 'H NVR (CDCI 3, 400M&)

S: 3.78 (q, 2H'H RNMFB(CB;OBHIOORMS & t,1@RH) 3HYE. 769 (1, 3HBH) .40-5.481(2kbr i), 2100
H, 7.03 (br s, 1 H). 25 WD 2004/ 096810 PCT/| B2004/ 001433 -245 Preparati on
176  4- Ami no- 348% 13H). 2.40(s2 3hl)t 340 (o rBds ﬁé@r?eﬁ1h@rm,;ﬁlﬂ)a£o$%(t52tar%Sa(rﬁ,dé*),

R /M0 4.69-4.75 (m, 4H), 4.95 (s, 1H), 6.92 (d, 1H), 8.14 (d, 1H), 8.34 (s, 1H).
10 LRMS:m/z ES+ 553 [MH]*

Preparation 168
N-15-((1R, 4 R)-5-Benzyl-2 5-diazabicyclo[2.2.1]hept-2-yl}-1-(2-ethoxyethyl)-3-
methyl-1H-pyrazoloi4 3-dlpyrimidin-7-yil-4-methylpyridin-2-ylamine

The monochioro compound of preparation 120 (180mg, 0.52mmol), (1R,4R)-2-
benzyl-2,5-diazabicyclof2.2.1]heptane dihydrobromide (EP 400661, ex 8)
(545mg, 2.90mmol} and N-ethyldiisoproylamine (723ulL, 4.16mmol) were
dissolved in dimethyisulfoxide (3mL) and the reaction mixture heated to 120°C
20 for 18 hours in a sealed vessel. The reaction mixture was partitioned between
water (50mL) and ethyl acetate (50mL) and the aqueous separated and washed
with ethyl acetate (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 ethyl acetate:methanol (100:0 to 95:5)
25 to yield the title product, 62mg.



FF~ jJN, NH2 NH2 H3C A solution of the conpound from preparation 174
(23. 34q, 75mm|) i n nmethanol 5 (400nL) was hydrogenat ed over 10% pal | adi um
on charcoal (6.0g) at 300kPa and 50C for 2 hours. Anetdighoodbh@sof catal yst
was ad¥RaA4%3Ydr ogenation continued for another 14 hours. The hot
solution was filtered through Arbocel$49d- and the filter cake was washed
with nmethanol (4 x 100m.). The filtrate was concentrated in vacuo and the

ed ol ﬁW%JW%@Q'@BéféeozléB%) 208 1(, 208 ({1 XY %3 Lo

(br s, 234§35(9H 28 (m31 $108 Erlri)1H)43$9 (, 3B 3. aenzepar(m um) 177 15
Met hyI - car ,-trifluoroet hoxy) et hyl |
H-pyr aoneSQ:&(m,@Hbcﬁ@Q é‘ﬂ,e1HF7CB$if®, S5H &1 (8 MHWB-35Hm, “N-JIZLB\NB%FU?-l on of

t he conp I aration 175 (40.0g, 118nmmol) in nethanol (640nL) was
hydrogengﬁgﬂ f}gg][@%&ppal | adi um on charcoal (10.0g) at 300kPa 20 and 50C
for 35hours. The hot solution was filtered through Arbocel (r) and the filter
cake was washed with dichloronethane. The filtrate was concentrated in

vacuo to give the title conpound BreparatigntiGthi te solid, 34.2g. WD

20047096810 PCT/ 1B20 el}il.f- M%:—)’dirﬁe%ﬁ\ﬁaminoazetidine-1-carboxviate

H.C N—
3%CH3 ‘_:( CH3
H.C —~

A mixture of tert-butyl 3-iodoazetidine-1-carboxylate (EP 1176147, prep 18) (5g,
10 17.6mmol) and dimethylamine (27mL, 33% in ethanol, 176mmol) was heated 1o

80°C for 28 hours in a sealed vessel. The cooled mixture was evaporated in
vacuo and the residue pre-adsorbed onto silica gel. This was then purified by
column chromatography on silica gel using ethyl acetate:hexane (50:50) as
eluant to afford the title compound as a yellow oil, 1.07g.

15 'HNMR (CDCls, 400MHz) &: 1.38 (s, 9H), 2.08 (s, 6H), 2.94 (m, 1H), 3.70 (m,
2H), 3.84 (m, 2H).

St

Preparation 170

20 3-Dimethylaminoazetidine bis(irifluoroacetate
H.C
A

2TFA ’j
N

H

A mixture of the compound from preparation 168 (760mg, 3.79mmol) and

trifluoroacetic acid (4mL) in dichloromethane (12mL) was stirred at room

temperature for 1 hour. The solution was concentrated in vacuo and the residue
25  azeotroped with toluene and dichloromethane. The product was triturated with



2NNR(CDCI3 400|sz) 8 3.80 (g, 2H), 3.91 (s, 3H), 4.07 (t, 2H), 4.63 (t,

2H), 6.29 (b ( Preparation 178 5 3-Ethyl-1-(2-(2
2,2-trifl uoro@%m)é’flﬂvl | - 1, 4- di hvdr opyr azol o[ 4, 3- dl pyri ni FGHEB2®H3Hne
/-OF FONNI NHlawo N OH H3C A soluti f the conpound from

preparation 176 (19.06g, 68.O0Ompl) in acetondl'trl |l e (150rrL) was added

dropwi se over 2 hours to a i rred sol ut 0 mdazole
(16. 55¢, 100mm?i}1“yrﬁc?"@% 6515:%9 tesLi soid ’ré]t @6’3‘}%1”‘&%88 @%6%&!?

m xture was heat&@oBlAg adG&hyx for 2 hours, cool ed and the solvent was
renoved i n vacuo. }Ighe resi dud was triturated with water (150 m), the
resul ting col out &ddRYGID.OMOINIHEE5:e2180f(§, BiY Ma3 K 1)t 4. 3daing r2H)1 a8 )m,
and dried in vacupo-at 80C, to afford the title conpound, 17.53g. 15 1H NWR
(CDCl 3, 400|sz)2k3') 1.26 (t, 3H), 2.67 (g, 2H), 3.78 (g, 2H), 4.00 (t, 2H),
77 463(t 2H), 7.94 (br s, 1 H, 8.43 (br s, 1 H. LRVvS:mz ES- 305
[MH" A Preparatlon 179 Methyl 5,7-dioxo-1

-(2-(2,2,2-trifluoroet hoxy)et hyl | -4, 5, GPT‘GLEIahVId’HO 1 H- 20
pyr azol of4 3-dl pvr| mgl ne- 3-carboxylate F F\ g-O O
hioro-3-methyl- 1-(2 propoxyethyl 1H—pyrazolof4 3- dlDVnmldm 7-yil-6-

methvipyridin-2-viamine

o~
HSC\/\O >~ l
\\\ HN” N7 CH,
N’N | SN
N\
N4|\C|

H,C

10  Sodium bis(trimethylsilyl)Jamide (1.43g, 7.8mmol) was added portionwise to a
solution of 2-amino-6-methyipyridine (421.7mg, 3.9mmol) in tetrahydrofuran
(7mL), and the solution then stirred for 10 minutes. A solution of the chloro
compound from preparation 62 (750mg, 2.6mmol) in tetrahydrofuran (7mL) was
added dropwise and the reaction stirred at room temperature for 2 hours.

15  Aqueous saturated ammonium chlofide solution was added dropwise and the

) mixture then extracted with dichloromethane. The organic solution was washed
with water and brine, then dried over magnesium sulphaie and evaporated in
vacuo. The product was recrystallised from isopropyl acetate to afford the titie
compound as an off-white solid.

20 'H NMR (CDCls, 400MHz) 8: 0.79 (t, 3H), 1.69 (m, 2H), 2.46 (s, 3H), 2.55 (s,
3H), 3.56 (t, 2H}, 3.93 (t, 2H), 4.72 (1, 2H), 6.88 (d, 1H), 7.64 (m, 1H), 8.23 (d,
1H), 9.94 (s, 1H). LRMS:m/z APCli+ 361 [MH]"



H3C~-O 0 WD 21104/ 096810 PCT/|1B2004/ 001433 -247 A solution of the conmpound
frompreparation 177 (21.7g, 70.0Omol) in acetonitrile (150m.) was added
dr opwi S0 2806096810hours to a stirred solution of N, N cBFHERRM#Hi dazol e
(17.02g, 105mml) in refluxing acetonityj]e (850nl) under ni trogen. The
m xture was heated under reflux for 2 “s, cooled and the 5 solvent was
renoved in vacuo. The residue was triturated with water (150 nmL) and the
resulting pale grey solid was flItEﬂHﬂEﬁBﬂﬂjﬁﬁ$hed with water (3 x 100m),
and dried in va .
(CDCl 3, 400NMHE

! Fond-Mmethy (L] ; '
7.87 (br s, 1 H), 8.41 (br Ql%ﬁrn"&m 'ﬁ-ﬂ?@rﬂ%@uﬁ&#@&ﬁwél\“ﬂ 10 Preparatlon
180 5, 7-Di chl oro- 3-ethyl - uor oet'hoxy) et hyl | -

H pyrazol 014, 3- dlpyrinmdineF,€0 F 7 C N KI—BC 15 Phosphor ous
i u

oxychloride (22.8nm, 0.24npD1) s added to a s{iSpersi on of the dione from
preparation 178 (5g, 16mml) and t‘€traethyla ' chloride (8.11q,

48mrol ) in propionitrile (75nm), and_the nppyure irred at 106C for 18
hours. The cool ed m xture was concentrgted ijn vacuo and the residue
azeotroped with tol uene (2x50r.). The oil was dissolved in ethyl 20
acetate (50nL), washed with water (ZQOL) I '¢d over nagnesi um sul phate

and evaporated in vacuo, to afford thext e eaompound, 4.98g. 'H NVR (CDCI 3,
400MHz) 8: 1.40 (t, 3H), 3.05 (g, 2H), /3.70Nq, ZH), 4.05 (t, 2H), 4.90 (t,

2H) . H,C

~—
5  Sodium bis(trimethylsilyl)amide (1.46g, 7.99mmol) was added portionwise toa = ~.~

solution of 4-aminopyrimidine (864mg, 8.0mmol} in tetrahydrofuran (10mL), and
the solution then stirred for 15 minutes. A solution of the chloro compound from
preparation 130 (1.17g, 4.0mmol) in tetrahydrofuran (10mL) was added
dropwise and the reaction stirred at room temperature for 2 hours. The mixture
10  was partitioned between ethyl acetate (50mL) and water (100mL} and the layers
separated. The aqueous phase was extracted with ethyl acetate (100mL) and
the combined organic solutions were dried over magnesium sulphate and
evaporated in vacuo. The crude product was purified by column chromatography
on silica gel using ethyl acetate as eluant, and the resulting solid triturated with
15 ether to afford the title compound as a yellow solid, 1.02g.
'H NMR (CDCls, 400MHz) §: 2.50 (s, 3H), 4.00-4.10 (m, 2H), 4.12 (t, 2H), 4.85 (t,
2H), 8.40 (d, 1H), 8.60 (d, 1H), 8.85 (s, 1H). LRMS:m/z APCI+ 410 [MNa]*

Preparation 173
20 3-(Methoxycarbonyl)-4-nitro-1-{2-(2,2,2,-trifluorogthoxy)ethyll- 1 H-pyrazole-5-
carboxylic acid




WO 2004/ 096810 PCT/ | B2004/ 001433 -248 Preparation 181 Methyl 5
7-dichloro-1-f2- (2 2 2 -trifluoroethoxv)ethyll-1 FprrazoIof4 3- dl pyri mi
di ne-3-carhoxylate F FL d Oj) NN N ~+ NO H3G"

oxychi ori de (‘b8rt"**8%8bnol ) was added to a suspension of thECT@V@HﬂmFF8n1
preparation 179 (13.5g, 40mvol) and tetraet%¥£?nnnnlun1ch|or|de (20. 0g,
120mmol ) in propionitrile (150nL), and the niXture stirred under ref | ux
for 18 hours: The ?ooled m xture was concentrated in vacuo and the residue

azeot roped wi t hASIYHERNe0 (CQB?QQFFPBW arpdicagauie WAL Spi-1386TRel Indetipiudralyran
S onoss oot P one ROy B0FC MO SR8 B ARG oL e
sol utions were dm.al’tn:dwi/ate I(ﬁ@@,t%Or(lﬁﬁﬂ))nm)d triphienglphdePhink, (98r1iSed 3@8amol) in
By cor um ohr oG AEHOAH CSOIT oAl PR r@t?r‘ééj@erbﬁe%%ﬁfé k18R ny | 15
2014, ewpegt%e‘e"ﬁ?‘ﬂ%% e e 17t IRolind MR EGBHAE AfeBnddyen
(t, 2H). Pr epat_‘niatald@mpi@% Btk mixture was allowed to warm to room tem]perature and stirred
{5,7-Dichloro-1-f2-(2,2,2-trifluoroethoxv)ethvll-|H pyrazol of4, 3-dl pvrimdin
-3- yl) net hanol forg- s. The solvent was removed under reduced pressure and the residue
was dissolved in methanol (800mL) and cooled to 0°C. A solution of potassium
hydroxide (16.16g, 288mmol} in methanol (200mL) was added at 0°C and the
10 reaction was allowed to warm to room temperature and stirred for 16 hours. The
solvent was removed in vacuo and the residue was partitioned between water
(600 mL) and ethy! acetate (600mL). The aqueous layer was washed with ethyl
acetate (2 x 200mL) and the aqueous phase was acidified with hydrochloric acid
to pH1. The aqueous solution was extracted with ethyl acetate (3 x 400mL)}, and
15 these combined extracts were dried over sodium sulphate and concentrated /in
vacuo to afford the title compound as a colourless solid, 52.86g, 59%.

'H NMR (CDCls, 400MHz) &: 3.77 (g, 2H), 3.93 (s, 3H), 4.00 (t, 2H), 4.84 (t, 2H).

Preparation 174

20 3-Ethyi-4-nitro-1-(2,2.2-trifluoroethoxy)ethvipyrazole-5-carboxamide

O

/%:
s

N N,
NO,
H,C
A solution of diisopropyl azodicarboxylate (53.74g, 266mmol) in tetrahydrofuran
(50mL) was added dropwise to a solution of 3-ethyl-4-nitropyrazoie-5-
carboxamide (EP 1176142, pg 18) (35.0g, 190mmol), and triphenylphosphine
25  (69.79g, 266mmol} in tetrahydrofuran (450mL) with stirring under nitrogen,
keeping the reaction temperature between 0°C and 10°C-by cooling in an ice

bath. After the addition was complete, the mixture was allowed to stir for 2

hours, then warmed to room temperature. The solvent was removed in vacuo



F7FC NN NXI ; NC HO W 2004/096810 PCT/1B2004/001433 -249

Di i sobutyl al um ni um hydride (33.2nL, 1M in tetrahydrofuran , 33.2mvpl) was
added dropwi se to a cooled (-78C) solution of the ester from preparation 181
(3. 1vgo 280s@8smol ) in tetrahydrofuran (50nL), so asPESTRHIMONA t he
tenperature below -70C. Once addrtr%p was conplete the reaction was all owed
to warmto 5 -10C and stirred for our Tl ¢ anal ysis showed starting

material remaining, so the reactiq e cool ed t ddj.t i onal

di i sobuayd Hlmfﬁsﬂﬁ‘lgﬁri’”l@?dﬁpﬂ’étawsﬁ%mce ro ﬂt @89%@?6‘? G%QFF'%‘ %'t 1) was

added, 5%%?@@{35%0%5%93 @8% g, @@g 10C and the reaction sti rred for_ a
e

further reacti dn was® cooled again to -78C, hydrochloric

acid (2N mmtmg%wﬂzyrber 126Xt 1BH), 202(d, oy 3.38ugr AH)p3IB(Y t enper at ur e

and stirred for 18 hours he m xture was diluted with water and extracted
with di 2H),0t.660t, 125de5@xfor sTA)coAdi(Red. 16)-gani ¢ sol uti ons were washed with
wat er and brine, dried over magnesi um sul phate and evaporated in vacuo. The
crude product was purified by colum chromatography on silica gel using an
el ution gradi ent of 15 dichl orormé@ oﬁeﬁfanol (100:0 to 97:3) to afford
the title conpound as an orange ol . "H NMR (CDCI3 400M—|z) 8: 2.69
oy ] ] - pethpiy)eth di-pwazolar3- | RVS: ni z

APCl + 345 (NH + 20 Preparation 183 .
5- { 5- Chl or 0- 3- hydr oxymet hvl - 1- 12- £30Xgale ¢\ o oet hoxv) et hyl | -1

H pvrazol of 4. 3- dJpyrimdi nya\nbno}- 1-nethyl -1 Hpyridin-2-one F\/''O

L\ 0 N
F .
N

NH,

F

N, |
N\
H.C N02
O

10  The acid from preparation 173 (70.0g, 204mmol) was dissolved in a mixture of
dichloromethane (1000mL) and N, N-dimethylformamide (1mL) under nitrogen at
20°C. Oxalyl chioride (25mlL, 366mmol} was added éropwiSe with stirring. The
mixture was stirred for 16 hours then concentrated in vacuo, and the residue
azeotroped with dichloromethane (3x200mL). The residue was dissolved in

15 tetrahydrofuran (1000mL), cooled to -78°C and 0.88 ammonia (70 mL) was s~
added dropwise keeping the mixture at -78°C. After the addition was complete
the mixture was stirred for 1 hour, and then an excess of hydrochloric acid was
added at -78°C (1o give pH1). The mixiure was allowed to warm to room
temperature and the solvent was removed in vacuo. The resulting cream-

20 coloured solid was collected by filtration and washed with water (3 x 100mL).
The solid was triturated with a mixture of diethyl ether and methanot (20:1, 20
mL/g) to give the title compound as a colourless solid, 40.0g.

'H NMR (CDCls, 400MHz) 3: 3.78 (q, 2H), 3.95 (s, 3H), 3.98 (1, 2H), 4.76 (t, 2H),
5.91 (brs, 1H), 7.03 (br s, 1H).
25



F7 HN\ N~ FCH3 N~NNXI1 N HOA mxture of the dichloro conpound
frompreparation 182 (500ng, 1.45mol), 25 the am ne from preparation 131
(198ny, 1. 6mmloh and N-ethyl diisopropylam ne (530L, 3. Ommll)B i n

di met hyl sul PEFGEPEH ) | was stirred at roomtenmperature HdMBIHANHSS The
reaction was poured into water and the m xppee acidified by the WO

2004/ 096810 PCT/1B2004/001433 -250 addition of hydrochloric acid. This

m xture was extracted with dichl oromagane tSZE!gﬁ t he conbi ned organic
extracts washed with water (2x), drie si um sul phate and

evapor ated i n vacupAming-I-eBiyEYaD 200 86U BbiHbXYREhYIPY@zaRSSIRRSh:2Hhidesi | | ca
gel, and then puriftred by colum c’rTromat ography on 5 siTica gel using an

el ution gradi ent of dichloronet ha nol (98 2 to 90:10) to afford the
title conpound as a creamwhite qui "H NI\/R (DVSO-d6, 400MHz) S
81

3.45 (s, 3H), 3.92 (t, 2H), 401(q, 3(d 2H), 4.87 (t, 2H), 5.24
(m 1 H, 6.46 (d, 1 H, 7.51 (m 1 7 H, 881 (s, 1H.
LRVS: Mz APCl + 433 [IVH + 10 Preparat|on 184, NH

5- chl or o- 7- ( 6- met hvl pyri di n- 2-yl ami no) - 1- [ 8 2. 2- tri% I uor oet hoxy) et hyl I - 1
H pvrazol o[ 4. 3-dl pyri m di ne- 3-car boxyl ate F NCH3 Oj] NNN

H.C

A solution of the compound from preparation 174 (23.34g, 75mmol) in methanoi
5 (400mL) was hydrogenated over 10% patladium on charcoal (6.0g) at 300kPa
and 50°C for 2 hours. Another 2.0 g of catalyst was added and hydrogenation
continued for another 14 hours. The hot solution was filtered through Arbocel®
and the filter cake was washed with methanol (4 x 100mL). The filtrate was
concentrated in vacuo and the residue azeotroped with toluene (100mL) to give
10  the title compound as a red oil, 19.06g.

'H NMR (CDCls, 400MHz) &: 1.21 (1, 3H), 2.55 (g, 2H), 3.16 (br s, 2H), 3.79 (q,
2H), 3.99 (1, 2H), 4.61 {t, 2H),

Preparation 177

15 Methyl 4-amino-5-carbamovi-1-12-(2.2 2 -trifluoroethoxy)ethyll-1 H-pyrazole-3-
carboxylate

R

‘ F
FJ(\O
H o
F
N/ | NH2
H,C. NH,
O
O

A solution of the compound from preparation 175 (40.0g, 118mmol} in methanol
(640mL) was hydrogenated over 10% palladium on charcoal (10.0g) at 300kPa

20 and 50°C for 3 hours. The hot solution was filtered through Arbocel® and the
filter cake was washed with dichloromethane. The filtrate was concentrated in
vacuo to give the title compound as an off-white solid, 34.2g.



N~1 JAA H3~ 15 A mxture of the dichloro conpound from preparation 181
(29, 5.36mvol) and 2- am no-6-nethyl pyridine (1.74g, 16.1 mmol) in

acet oni wo bw+0IB8) were heated under reflux for 5 hoBRE€I/IBINGOHHE ure was
cooled in an ice-bath, and diluted wt 10%citric acid solution (12nL) and
this mxture stirred for 15 m nutes. 5 resul ti ng precipitate was filtered
of f, washed with acetonitrile:water solution 20 (50:50, 1 On.) and dried to
afford t heHINIMRe(CDEHho dAaMI)H: BB (idth), 891 8, 3H)84.07 (tHRNNR.63 (t, 2H),
(DI\/SOd6+TFA-d 40%!\{Hz) S: 2.59 (s, 3H), 3.90 (s, 3H, 4.10 (m 4H), 5.15
(t, 2H) 7.90 (m 1 H, 802 (d, 1 H. W 2004/096810
PCT/IBZOO4/ 001433 -251 Preparation 185 Met hyl :
5-chl oro-7-(4-nethyl pvridin-2-vlamno)-1-[2-(2 2,2-trifluoroethoxy)ethyll- 1
H pyrazol o[ 4, 3-dl pyri m di ne- 3- caruB@gaaia’erHB FFOHNN FjNN N~ NCl
H3C 0 O 5Thet|tl : elwsolld,fromthe
di chl oo  cinmpiy 2{ T : 5 DV SL0IUA3-CARNINIGINS-, | hed
in preparat|on 184. 1H NIVR (DI\/BOdG T- OOM-Iz) S: 2.50 (s, 3H), 3.90 (s,
3H), 4.00-4.10 (m ELM

H,C

A solution of the compound from preparation 176 (19.06g, 68.0mmol) in
acetonitrile (150mL) was added dropwise over 2 hours 1o a stirred soiution of

10 N,N-carbony! diimidazole (16.55g, 100mmol) in refluxing acetonitrile (850mL)
under nitrogen. The mixture was heated under refiux for 2 hours, cooled and the
solvent was removed in vacuo. The residue was triturated with water (150 mL),
the resulting colourless solid was filtered off and washed with water (100mL),
and dried in vacuo at 80°C, to afford the title compound, 17.53g.

15 'H NMR (CDCls, 400MHz) §: 1.26 (1, 3H), 2.67 (g, 2H), 3.78 (g, 2H), 4.00 (t, 2H),
4.63 (t, 2H), 7.94 (br s, 1H), 8.43 (br s, 1H). LRMS:m/z ES- 305 [M—HT f\

Preparation 179
Methyl 5.7-dioxo-1-[2-(2,2 2-trifluoroethoxy)ethyli-4.5.6,7-tetrahvdro-1 H-

20 pyrazolo[4,3-d]pyrimidine-3-carboxylate

0



4H), 5.05 (t, 2H), 7.08 (d, 1 H), 7.79 (s, 1 H, 825 (d, 1 H. LRVs:nlz
APCl + 445 10 [WH + Preparation 186

f5-Chl oro-7-(6-nethyl pvridin-2-ylam no)-1-[2-(2,2,2-trifluoroethoxy)ethyll-1
H - pvrazol elophkdrdepiri md i n-3-vl)nmethanol FYO F HN N @d3/mbooodNz3si N Cl
15 HO Dii sobutyl al um ni um hydride (7nL, 1 Min tetrahydrofuran , 7mol) was
added to a cooled (-10C) solution of the-2kt-er from preparation 184 (1. 2g,
2. 7mol ) in tetrahydrofuran (25nm), and the reaction stirred for an hour at
-10C, fol | oved dayutich Bbte AmPeund’ fronapmpyxsatﬁarshmm $ga7(0 OrgmBBLer i al

remai ni ng, so additional 20 diisobutylalum niumhydride (5.4nL, 1 Min

t et r ahydr of ur agetopitvlend 5?%%%@@@9%@%‘0% 0veBa horeTiq Bz“a(bozepl(mww ot 252

%3¢, "yt oonNaearah it (£1.080, SRR nasfukRERESRIITS RRNES |°

addi tional hydaechitreges. atiedmiENe WASheatethiisddri nstiux fon@Bogkd, rcb@lbdf and 8
m nutes, then extracted with dichloronmethane (300nL in total ) and

di chl or omes hagelvast Wa GeMoVedsa Fapo. th@ﬁ@SldBQmﬂDﬁUfﬁl&@ﬂthheN%f@ﬁ{)1S{Téﬂ"L)

t dri ed hat Th
or oauct was. ¢ A gt S bt RIS WAk iR B Was BRI Blien Y TP "
dried In Vacugomséﬁf;ﬂ%obb%ttaobtﬁ&o ﬁﬁmﬁ§q|t1@%|§ny@dﬂ&w1p§sg. 760nmg. *H

NMR (CD30D, 4 8: 2.70 (s 4.10 | 4.85 (s,
10 2H), 5.05 (H.NMH) CEYCI4040)@MI~&)BMTB(9482H§,,3 98&&,3&8 , 3007 1, 21-?'-9. J7(t, 2H),
Preparation 187 ghf hyl pFY 2-yl am no)-1-f2-
2,2-trifl uorodtio )Seﬂll‘ﬁ)l 8~41 S 1H Sm/z ES 335 [M-HJ
10
Preparation 180

5,7-Dichloro-3-ethyi-1-[2-(2.2 2-trifluoroethoxy)ethyl]-1 H-pyrazolo[4,3-

dpyrimidine

F

15  Phosphorous oxychloride (22.8mL, 0.24mol) was added to a suspension of the
dione from preparation 178 (5g, 16mmol) and tetraethylammonium chloride
{8.11g, 48mmol) in propionitrile (75mL), and the mixture stirred at 106°C for 18
hours. The cooled mixture was concentrated in vacuo and the residue
azeotroped with toluene (2x50mL). The residual oil was dissolved in ethyl

20 acetate (50mL), washed with water (200mL), dried over magnesium sulphate
and evaporated in vacuo, to afford the title compound, 4.98q.

'H NMR (CDCls, 400MHz) §: 1.40 (t, 3H), 3.05 (g, 2H), 3.70 (q, 2H), 4.05 (t, 2H),
4,90 {t, 2H).



pyrazol of 4, 3-dl pvrimdin-3 yl}nmethanol CH3 F F//-O F HNN NN N NC 15
HO The title conpound was prepared in 92%yield as a pink solid, fromthe
corrpourwl brAmangpraration 185, following a simlar prggaggsafondshat

descri be%l I'n preparation 186. 1H NVR (CD3OD, 400MHz) 8: 2.52 (s, 3H), 3.98
(q, 2H), 4.10 (t, 2H), 4.85 (s, 20 2H48-5.00 (t, 2H), 7.19 (d, 1 H, 7.82
(s, 1 H, 8.21 (d, 1 H. W 2004/096810 PCT/1B2004/ 001433 -253 Preparation

188 N-15-Chl oro-3-chl oronet hvl - 1}E|i§§é'%}l§n%8t"(fl uor oet hoxy) et hyl | -

H pyrazolo[4 3- dlpyrimdi n-7-ylj= di n-2-vl am ne FF O~ F HN N
CH3 N N N N fleth{l5, ?-digtitory-i-[ehba.? deifliBrsthox\de | to a
suspensi on of the alcohol from preparation 186 (400ng, O.96nmol)

di chl oronet hane (6nL), and t h&lpyrsaidinesd-carboxviates or 10 ni nut es. The
reacti on m-xture was concentr ted in vacuo and the residue azeotroped with

di chl oronet hane (3x10nm.) to Fa%p(ﬂ*@he title conpound. 10 LRMS: iz APCI +
Ci

435 [VH"

5 Phosphorous oxychloride (56mL, 0.60mol) was added to a suspension of the
dione from preparation 172 (13.5g, 40mmol) and tetraethylammonium chloride
(20.0g, 120mmol) in propionitrile (150mL), and the mixture stirred under reflux
for 18 hours. The cooled mixture was concentrated in vacuo and the residue
azeotroped with toluene (2x50mL). The residue was partitioned between

10 dichloromethane (500mL) and water (500mL), the layers separated, and the
aqueous extracted with further dichloromethane (500mL). The combined organic
solutions were washed with water (200mL), brine (106mL), dried over
magnesium sulphate and evaporated in vacuo. The crude product was purified
by column chromatography on silica gel using an elution gradient of ethyl

16  acetate:pentane (34:66 to 50:50) to afford the title compound as a white solid,
9.4q.

"M NMR (CDCls, 400MHz) &: 3.75 (g, 2H), 4.10 {m, 5H), 5.05 (t, 2H).

Preparation 182
20 {5,7-Dichloro-1-[{2-(2,2,2-trifluoroethoxy)ethvl]- 1 H-pyrazolof[4,3-dlpyrimidin-3-

ylimethanol

F
F

HO



Preparation 189
N-(5- Chl oro-3-chloronethvl -1-[2-(2.2.2-trifluoroethoxv)ethyll-1

H pyrazol O[éﬁéiof'gl)%‘mrm din-7 yl}-4-nmethyl pyridin-2-vlam r\e%ﬂﬁg oo HN N

FNN NN he title conpound was obtained fromthe al cohol from
preparation 187, followi ng the procedure-gg8cribed in preparation 188.
LRVS: nfz APClI + 435 [ VH + WO 20011046810 PCT/ 182004/ 001433 -254 Preparation

190 5-{5-Chl I t LN
H pyr a{zol o[ 40993‘30%3%&%@ m@ﬁy\?”gﬁ[ (ﬁg(ﬁ@nﬂm i 'tét?édﬁ{ p@HﬂQﬁth one Oll—)]W

""" N~CH3 N hdded Nr@bms@ltoa dduded |({718§C¢so1nm(1nd>f\t\meemawom@rasaranonﬂ&w\hl te

solid, fromthe alcaqhol Preda t|on 183, follow ng the procedure
described in b}égaggﬂpgﬁoﬁ tet ah;)o rofuran (50mL}), so as to ma tain the temperature

below -70°C. Once addition was complete the reaction was allowed to warm to
5 -10°C and stirred for 1 hour. Tlc analysis showed starting material remaining, so

the reaction was re-cooled to -78°C, additional diisobutylaluminium hydride
(8.3mL, 1M in tetrahydrofuran , 8.3mmol) was added, the reaction warmed again
to -10°C and the reaction stirred for a further 20 minutes. The reaction was
cooled again to -78°C, hydrochloric acid (2M, 30mL}) added and the mixture

10 allowed to warm to room temperature and stirred for 18 hours. The mixture was
diluted with water and extracted with dichloromethane (2x). The combined
organic solutions were washed with water and brine, dried over magnesium
sulphate and evaporated in vacuo. The crude product was purified by column
chromatography on silica gel using an slution gradient of

15 dichloromethane:methanol (100.0 to 97:3) to afford the title compound as an
orange oil, 2.229.
'H NMR (CDCls, 400MHz) &: 2.69 (s, 1H), 3.75 (q, 2H), 4.08 (t, 2H), 4.91 (t, 2H),
5.09 (s, 2H). LRMS:m/z APCl+ 345 [MH]*

20 Preparation 183
5-{5-Chloro-3-hydroxymethvl-1-[2-(2 2 2-trifluoroethoxylethyl}- 1 H-pyrazolo[4,3-
djpyrimidin-7-ylamino}-1-methyl-1 H-pyridin-2-one

o

A mixture of the dichloro compound from preparation 182 (500mg, 1.45mmol),
25 the amine from preparation 131 (198mg, 1.6mmol), and N-ethyldiisopropylamine

(530uL, 3.0mmol) in dimethylsulfoxide (5mL), was stirred at room temperature

for 3 hours. The reaction was poured into water and the mixture acidified by the



LRVS: m z APClI + 451 [ MH] + Preparation 191 10

N- { 5- Chl or o- 3- net hoxynet hyl -1-[2-(2, 2, 2-trifl uoroethoxy)ethyll-1

H- pyr azovopa+8968¢@l pyri mi di n-7-yl }-6-met hyl pyri di n- 2- yP&AIBOOEROIGHN N CH3
FNN N-HIC NC O A mxture of th_%g%hl oride from preparati on 188

(100nmg, O0.23mml), sodium nethoxide (Z%+~30% solution in methanol, 0.2nL,
0.91 mmol ) and sodiumiodide 15 (10ng) in tetrahydrofuran (1 nlL) was
stirred ataddiion oidmsiroehlorie acist. T30s mixiurewasmidracied with diaklommatheden t h 10%

itri i | ut i d ith dichl 3x100m). Th
corbi ned. degatie o SraRtid Sty Nt Wi WLE X R e ang
evapor at eciné%hé@&mulaﬁﬁe%ui&/éw%a in'GecUdT Thé esbidly rebHolid was

chromat ography on silica gel using dichloromethane: nethanol (99:1) 20 as
el uant t o pagfacisarharbonia sikca getp anddhen RMBfie Dy rabumnagromatparapy 2804/ 096810

PCT/ 1 B2004/.001433 . - 255 Preparations, 192 to 195 The fol | ow oppoynds were
or epar ad. AIGMAS GsiisEAB S PO ARER & Benyptinats fnefraplidtz REB 100,
fol I owi ng 16 Rgropd A5 e @oﬁ‘%%u%da chearRVARIES 36k ebMg. S F ( HNC F
' 'HNMR (DMSO-ds, 400MHz) &: 3.45 (s, 3H), 3.92 (1, 2H), 4.01 (q, 2H), 4.13 (d,
2H), 4.87 (t, 2H), 5.24 (m, 1H), 6.46 (d, 1H), 7.51 (m, 1H), 7.81 (d, 1H), 8.81 (s,
1H). LRMS:m/z APCl+ 433 [MH]"
10 .
Preparation 184 )
Methyl 5-chloro-7-( 6-methvlpyridin-g—vlamino)-1 -[2-(2,2.2-trifluoroethoxy)ethyl]-

1 H-pyrazolo[4 . 3-dlpyrimidine-3-carboxylate

F o = |
Fy\ >~
H HN N CH,
F
/ N
4‘\
HSC\ N Cl
O

™

15 A mixture of the dichioro compound from preparation 181 (2g, 5.36mmol) and 2-
amino-6-methyipyridine (1.74g, 16.1mmol) in acetonitrile (15mL) were heated
under reflux for 5 hours. The mixture was cooled in an ice-bath, and diluted with
10% citric acid solution (12mL) and this mixture stirred for 15 minutes. The
resulting precipitate was filtered off, washed with acetonitrile:water solution

20  (50:50, 10mL) and dried to afford the title compound as a pale pink solid, 1.8g.
'H NMR (DMSO-dg+TFA-d, 400MHz) &: 2.59 (s, 3H), 3.90 (s, 3H), 4.10 (m, 4H),
5.15 (1, 2H), 7.05 (d, 1H), 7.90 (m, 1H), 8.02 (d, 1H).



NN NC R5 Prep RR5 Data 'H NWVR (CD30D, 400MHz) 3: 1.20 (t, CH3 3H),
2.40-2.60 (m 3H), 3.65 (g, 2H), 192 CH3CH20CH2 3.90-4.18 (m 4H), 4.80 (s,
2H), 4.90, 2, 2H, 7.05 (m 1 H, 7.80 (m 1 H) H) .
LRV Mz A é?”*%““gﬁ + O3 193a CH30CH2- LRVS: iz ES+ 43 Bgat&ﬂ}”}

"H NVR (CD3CD, 400MHz) 6: 1.20 (t, 3H), 2242-(s, 3H), 3.65 (g, 2H), 4. 0
194 CH3CH2OCH2- (m 211), 4.15 (t, 2H), 4.78 (m 2H), N 4.90, 5.10 (nx2,
2H), 6.90-8.30 (m 3H). LRVS:nm z APClg f4pat gs H NMR (CDCI 3, 400MHz) 6:
3.51 (s, NH3 0 3H), 3.58 (s, 3H), 3. .18 195b CH30CH2- (t,
2H), 4.77-4.80 Mahvﬂﬁbhlcﬁo-ﬁg(%MEthbed|ﬁr-23\11a(mmo)11 ﬂ-,{.?,‘z,z}ﬂnf!mroéihgxm 1B
(d, 1 H. LRVS:nlz APCl + 447 . CT/ 182004/ 001433 -256
a- product was isol ated by t rifRYtaZoy HsHe  and not
purified by colum chromat ography. b- the reactlon waéHperfor med with

met hanol as the solvent, for 18 hours in the absence[of catalytic Nal.

5 The title compound was obtained as a pale yellow solid from the dichloro
compound from preparation 181, following the procedure described in
preparation 184.

'H NMR (DMSO-ds+TFAd, 400MHz) &: 2.50 (s, 3H), 3.90 (s, 3H), 4.00-4.10 (m,
4H), 5.05 (1, 2H), 7.08 (d, 1H), 7.79 (s, 1H), 8.25 (d, 1H). LRMS:m/z APCl+ 445
10 [MHT

Preparation 186
{5-Chloro-7-(6-methylpyridin-2-ylamino)-1-[2-(2,2,2-trifluoroethoxy)ethyil-1 H-
pyrazoiof4,3-dlpyrimidin-3-ylimethanol

15
Diisobutylaluminium hydride (7mL, 1M in tetrahydrofuran , 7mmol) was added to

a cooled (-10°C) solution of the ester from preparation 184 (1.2g, 2.7mmol) in
tetrahydrofuran (25mL.), and the reaction stirred for an hour at -10°C, followed by
1 hour at 0°C. Tlc analysis showed starting material remaining, so additional

20 diisobutylaiuminium hydride (5.4mL, 1M in tetrahydrofuran, 5.4mmol} was added



5 Preparation 196 N-f5-Chloro-I-(2-ethoxyethvt)-3-ethoxynethyl -
H pyrazol of 4, 3-dl pyri mdin-7-vll- 6-nethvlpyridin-2-viamne H CSC 3 HN N

CH3 Ny Mogobddto -\ O N C 10 Sodi um et hoxi de (1.15n pchReodtsvyQbsin
et hanol 5.25mmol ) was added to a solution of the conmpound from preparation

158 (500ng, 1.31 mmol) in ethanol (50282- and the reaction stirred at room
tenperature for 18 hours. Saturated anmoniumchloride (501) was added and

the etha .y t_Romat er

(lor) " ar L FEREEfgh BfRE A CooL AT ARt EeE TRAE EaciBR Viag HOBRIEITET L
dried ovehydﬁ@@ﬂ@ﬁtlam$ IwmmL)aa@Heccandehérrm&&delpowe@unotamﬁtfdrmd the title
conpound, 420 CDCl 3, 400MHz) 8: 1.16 (t 22 t, 3H, 2.49

(s 3H) wcttsggglqncaﬂ)d (2N 5l ). This-gnixtyre 9/ases tirmfor@%mu%e n 702 (d 1

, (.75 p
5004/ ogaaéi’{ﬁfw ERetime sl ?Ql?ﬁgrség@%fﬁcﬁﬁ d_@a&%éﬁ%oro- N0t hyl - |
-12- (3, 2, @53 bi venirae! HRO0RL and-the dopitsingd!on émaewamerdmaibver
n-7-yl}-6-met hyl pyri m di n- 4-y|amne CH3 N F HNNF N
magnesium sulphate and evaporated in vacuo. The product was triturated and
sonicated with ether and the resulting solid dried in vacuo to afford the titie
compound as a yellow powder, 760mg.
'H NMR (CDsOD, 400MHz) &: 2.70 (s, 3H), 3.95 (g, 2H), 4.10 (t, 2H), 4.85 (s,

10 2H), 5.05 (t, 2H), 7.40 (d, 1H), 7.98 (s, 1H), 8.30 (m, 1H). -~

Preparation 187
{5—ChIoro-?-(4-methvlpv_ridin—2-vlamino)-1 -[2-(2 2 2-trifluoroethoxy)ethyl]-1 H-
pyrazolo{4.3-dlpyrimidin-3-yiimethanol

CH

3

Q l

15 HO

The title compound was prepared in 92% yield as a pink solid, from the

compound from preparation 185, following a similar procedure to that described

in preparation 186.

'H NMR (CD;0D, 400MHz) §: 2.52 (s, 3H), 3.98 (q, 2H), 4.10 {t, 2H), 4.85 (s,
20  2H), 5.00 (t, 2H), 7.19 (d, 1H), 7.82 (s, 1H), 8.21 (d, 1H).



iNICl NH3CS5 Sodiumbis(trinmethylsilyl)amde (917ng, 15mmol) was added to
a suspension of the amne from preparation 133 (300ng, 2.25mmol) in

t et r ahydr of uMAZS6B?  with ice cooling. The nixture was BETHBHG/E$3310

m nutes, then the conpound from preparati a®s30 (822ny, 2.5mmol) was added
and the reaction stirred for an hour at 0C. 10% Citric acid solution (5n)
was added and the m xture 10 concentrat ia ac The residue was
partitioned between ethyl acetate (15%&&«2@% (100mL), the layer
separ ated, the ongguTkloph-BsehididnesthoM e2-(ABoP et SMoRY LT :
in vacuo to give the titlTe conpound as a pale yello d, 968y.
(DVBO- ds+TFA-d, 400MHz) 5: 2. imidigif-yi}-H-met rglip-2-damung. 94 (m 15

4H), 4.73 (t, 2H), 7.85 (s, i H), 9.08 (s, 1 H. LRVMG:mz APCI + 402 [ MH +
Preparation 198 N-{5-Chl oro- 3- hyl -1 -[2-(2, 2, 2- uor oet hoxy)ethyl | -1
H pyrazol o[ 4, 3- 20 dl pyri m di n_7xv)T =& net hyl pyri m di nf4-ylamne F~Or-11
Y-" FFHNNCH3 NNNNGC WD 2904/ 096 /001433 -258 The
title conpound was obtained in % vyi el s a id fromthe

conpound from preparati on 130 and 4-am no-}2- net
14; 1413; 197), follow ng the procedure de {
(DVBO d6+TFA-d, 400MHz) 8: 2.50 (s, 3H), Ng

| pyrimdine (J. Het. Chem
etN n preparation 197. 1H NWMR

;//,Qk:)}l 3.85-3.90 (m

Cl
5  Thiony! chloride (0.3mL, 3.84mmol) was added to a suspension of the alcohol
from preparation 186 (400mg, 0.96mmol} in dichloromethane (6mL), and the
reaction stirred for 10 minutes. The reaction mixture was concentrated in vacuo
and the residue azeotroped with dichloromethane (3x10mL) to afford the title
compound.
10 LRMS:m/z APCl+ 435 [MH]"

Preparation 189
N-{5-Chloro-3-chloromethyl-1-[2-(2.2 2-trifluoroethoxylethvll-1 H-pyrazolo[4 .3-

dlpyrimidin-7-vi}-4-methyipyridin-2-vlamine

Mo
N

15
The title compound was obtained from the alcoho! from preparation 187,

following the procedure described in preparation 188.
LRMS:m/z APCl+ 435 [MH]"



5 4H), 4.78 (t, 2H), 7.90 (d, 1 H), 8.78 (d, H) LRVS: nf z APCl + 402 [ VH +
Preparation 199 N-{5-Chloro-3-ethyl-I-f2-(2,2,2-trifluoroethoxylethvll|-1

H pyr azel@todB9a8i@yri m di n- 7-vl}-2-methyl pyrim di n- 4P(TABRIEON43F O r_ |
"i~F<HNNOCH3 F NN NLO H3C A soluytion of sodium
bis(trinethylsilyl)am de (740ng, 4.06m I4)' in tetrahydrofuran (I Om) was
added dropwi se to a suspension of 4-am no-2- nethylpyrimdine (J. Het. Chem
14; 1413; 197), (445ny, 4.06mol) Preparatiemh9drofuran (I Onl), with ice

cooling. The m xture f 5, m..nu he sol utionof the
G2 22 DB a il 2 Bzl o)

conpound franepedREY Rk

was added and the rea imdin 7t ﬁmfl -BhdtRUL 1 AipyriamiR-diper ature.  The
m xture was partltlongﬂ%ﬁwﬁm 100nL) and et hyl

acetate (100nL) and the | ayers separ ated. The phase was washed with

water (100nmL) and brine (l(rom_ hen dri ed gnesi um 20 sul phate and
evaporated in vacuo to gi g tI e conpou NA. yel l ow solid, 880ngy. 1H
NVR (CD30D, 400MHz) 8:1. 37 2 60 HN 3R 2°CH ,(0, 2H), 4.06 (q,

2H), 4.13 (t, 2H), 4.86 (m 2H) H) , 855(m 1H. LRMS:mz
APCl - 414 [MH 25 WD 2004/ 096810 PCTN 01433 -259 Preparation 200
N- { 5- Chl or o- 3- et hyl - 1f2(222tr|Nuor et hoxy)ethvll-1 H pyrazol of 4

3-dl pyri m di n- N\ =
N Cl
Cl
" ﬁ
5 The title compound was obtained as an off-white solid, from the alcoho! from
preparation 183, following the procedure described in preparation 188.
LRMS:m/z APCl+ 451 [MH]*
Preparation 191
10 N-{5-Chloro-3-methoxymethyl-1-[2-(2. 2 2-triflucroethoxy)ethyll-1 H-pyrazolo[4,3-
dlpyrimidin-7-yl}-6-methylpyridin-2-ylamine
CH,
o,

A mixture of the chloride from preparation 188 (100mg, 0.23mmol), sodium
methoxide (25-30% solution in methanol, 0.2mL, 0.21mmol) and sodium iodide
15 (10mg) in tetrahydrofuran (1mL) was stirred at room temperature for 30 minutes.
The mixture was diluted with 10% citric acid solution, and extracted with
dichloromethane (3x100mL). The combined organic extracts were dried over
magnesium sulphate, and evaporated in vacuo. The crude product was purified
by column chromatography on silica gel using dichloromethane:methanol (99:1)
20 as eluant to afford the title compound.
LRMS:m/z APCi+ 431 [MH]*



7-vl}-6-nmethyl pyrimidi n-4-ylamine CH3 / N Fc FFHNN NN NNOG H
3 C5 The title corrpound was obtained as a pale yellow solid fromthe
conmpounds  from garatlon 133 and 180, follow ng the procedure descri bed
in preparat 'é?% %"é ¥ L NVR (CD3OD, 400MHz) 8: 1.27 (t, 3HFTIB2OP/PLIS 31y
2.85 (q, 2H), 3.94 (q, 2H), 4.01 (t, 2H),04586 (m 2H), 8.18 (m 1 H, 8.61
(m 1 H. LRMS:mz APCI- 10 414 [MH Preparation 201 N-{5-Chl oro-3-ethvl-|

-[2-(2,2,2-trif|uoroethoxy)ethylI-JP 3 Ig& 03'- pyri m di n-

7-yl }pyridazi n-4-vilamine F-O N Mﬂi—‘—rﬁ\l 15 H3C The title
conpound was ghegoein rbdiﬁﬁbwc@ \defer pmpralﬂ@d ﬂonpmmabpﬁm?ﬁatdod@ﬁ@rr@tlon 180
and 4-am nopyri dazi ne (J. 1285; 1982 ollowing a simlar
procedure to @ﬁatpcw@giérqf@é@parﬁtlgn%agaaka%molm\gngéb@@mceduni@deaormmm\d was
purified by c éﬁg} ﬁ?{ﬁﬁ?ﬁt ography on silica gel using 20

di chl ororret ha ef (90: 10) as eluant. WD 2004/096810 PCT/ 182004/ 001433
-260 ' H NMR (CD30D 400MHz) S: 1.37 (t, 3H), 2.96 (q, 2H), 3.96 (q, 2H,
4.06 (t,

N Cl

Prep R R Data

'H NMR (CD30OD, 400MHz) 5: 1.20 (t,
CH, 3H), 2.40-2.60 (m, 3H), 3.65 (g, 2H),
3.90-4.18 (m, 4H), 4.80 (s, 2H), 4.90,
5.10 (mx2, 2H), 7.05 (m, 1H), 7.80
(m, 1H), 8.30 (m, 1H). LRMS:m/z
APCl+ 445 [MH]*

193 /(% CH3;0OCH,- | LRMS:m/z ES+ 431.2 [MH]"
2
N

'H NMR (CD30D, 400MHz) &: 1.20 (t,

3 3H), 2.42 (s, 3H), 3.65 (q, 2H), 4.0
194 = CHaCH20CH,- | (m, 2H), 4.15 (t, 2H), 4.78 (m, 2H),
NG 4.90, 5.10 (mx2, 2H), 6.90-8.30 (m,

3H). LRMS:m/z APCl+ 445 [MH]*
"H NMR (CDCls, 400MHz) &: 3.51 (s,
[ 3H), 3.58 (s, 3H), 3.91 (g, 2H), 4.18
195° | Nz CHsOCH2- | (t, 2H), 4.77-4.80 (m, 4H), 6.59 (d,
/(j 1H), 7.31 (m, 1H), 7.93 (s, 1H), 8.09

(d, 1H). LRMS:m/z APCl+ 447 [MH]"

192 N~ | CHCH,OCH,-
™

o




2H), 4.95 (t, 2H), 831 (m 1 H, 901 (m 1 H, 9.42 (m 1 H). LRVSEmz
APCl + 403 [MH + 5 Preparation 202 N45-Chl oro-3-ethyl -1 -[2-(2 2

2-trifl O%‘ﬁgﬁ’%%@v) ethyll-1 H pyrazol o[ 4, 3-dl pyri m di npcfrgbdonéisss d i

n-4-yl at J ~ HN N JNACI H3C A solution of sodium
bis(trinethylsilyl)am de (1.07g, 5.82m68-) in 10 tetrahydrofuran (10nm) was
added to a solution of 4-am nopyrimdine (550ng, 5.82mml) in

tetrahydro ; | i L@/ | dthie®, i for 15
i nutox. R R By o R TEr Y 12 o1
nol ) i n dedtimatydonfaiography. Onl) was added and the reaction stirred at room

t t f 18 h . Th ti di t it t_ hyl t

(oom) EriheiRRCHRSHERS RPCATRAHANN TRIAIR) G LSSt Tto PR 0BG i ¢
t hyl h nmbi ned i | uti dried

et hy ac%tgstﬁ%géic?gg%wggwaq_ e conbi ned organic solutions dried over

magnesi u evaporated in vacuo. The residue was purified by
col umg chromat ography on silica gel using ethyl acetate as eluant to afford
the title conpound as a yellow sqglid, 770 20 '"H NWR (CDCI 3, 400MHz) S:

1.40 (t, 3H), 3.00 (g, 2H), 4.05 £&8 lon4l t, 2H), 4.80 (t, 2H), 8.40
(m-1-H, 30 A ' ) ALy APCI +
403 [ MH + A8 968" T 1B oo repar atf on 203 erhyl 14

3-net hyl - 7- (4- nmet hyl pyri di n- 2-8- trifluoroethoxy)ethyll- 1

10  Sodium ethoxide (1.15mL, 21% wt/vol in ethanol, 5.25mmol) was added to a
solution of the compound from preparation 158 (500mg, 1.31mmol) in ethanol
(50mL), and the reaction stirred at room temperature for 18 hours. Saturated
ammonium chioride (50mL) was added and the ethanol removed in vacuo. The
agueous residue was diluted with water (10mL) and extracted with ethyl acetate

15  {70mL). The organic solution was dried over magnesium sulphate and
concentrated in vacuo to afford the titte compound, 420mg.
'H NMR (CDCls, 400MHz) &: 1.16 (t, 3H), 1.22 (t, 3H), 2.49 (s, 3H), 3.65 (q, 4H),
3.95 (t, 2H), 4.78 (s, 2H), 4.85 (m, 2H), 7.02 (d, 1H), 7.75 (m, 1H), 8.29 (d, 1H).
LRMS:m/z APCl+ 391 [MH]*

20



NNMN ~ NN 1-13C O-CH3 0 5 2- Am no-4-net hyl pyridine (162ng, 1.5nmol)

was added to a solution of the dichloro conmpound from preparation 130

(165nmg, 0.5 1) jin dimethylsultoxide (2nL) and the reaction irred at 80C

for 5 hour s%t%w‘nﬁglgni pecotate (308L, 2nmmpl) was added, Pgﬁﬂﬁ%%éﬁ'&é:?gti on

stirred for a further 8 hours at 120C. Thegsc-?_c_)ol ed m xture was partitioned
Ci

bet ween di chl or onet hane (100ni) and 0.5M 1( tric acid solution (100n),

and the | ayers separated. The organic éa§er Waswﬁlashed with water (100ni),
dried over magnesi um sul phate and eva i acuo. The crude product

was purified by CW—%‘E%ﬁ%&ﬂﬂlﬁpﬂy—FQ.Q@tr‘fhﬁﬁ‘o&ﬁbxy@hﬂ@ ag@géz&bgns, -
gradi ent of dichl oronethane: net hano : 0 : 0 gl ve e ritle
conpound as a yell ow gum 2@mypmidH-7HiMvRatopabnidiogvMiamine 1.25 (t, 3H),
1.70 (m 2H), 1.95 (m 2H), 2.38 (s, 3H), 2.40 (s, 3H), 2.62 (m 1H, 3.10
(m 2H), 4.00 (gq, 2H), 4.06 (t, 2H), 4.12 (q, 2H, 4: (m 2H), 4.71 (m
2H), 6.93 (d, 1 H), 814 (d, 1 H, 820 (m 1 H. .z APCl + 522 [IMH] +
20 Assay The conpounds of the invention are inhibi{orsNf cyclic guanylate
nonophosphate (cGW)-specific pff;osp odile¢st erase typg 5 (PDE—S i nhibitors).
25 Preferred conmpounds suitable f use\in accogggNcepwd th the present

i nventi on WD 2004/ 096510 PCT/ 1B2604/00143 -262jare potent and sel ective

PDE-5 inhibitors. In vitro PDE inhibitory agiivities against cyclic

H,C
5  Sodium bis(trimethyisilyl)amide (917mg, 15mmol) was added to a suspension of

the amine from preparation 133 {300mg, 2.25mmol) in tetrahydrofuran (30mL)},
with ice cooling. The mixture was stirred for 10 minutes, then the compound from
preparation 130 (822mg, 2.5mmol) was added and the reaction stirred for an
hour at 0°C. 10% Citric acid solution {(5mL) was added and the mixture

10 concentrated in vacuo. The residue was partitioned between ethyl acetate
(150mL) and water (100mL), the layers separated, the organic phase dried over
magneasium sulphate and evaporated in vacuo to give the title compound as a
pale yellow solid, 968mg.
'H NMR (DMSO-dg+TFA-d, 400MHz) &: 2.48 (s, 3H), 2.57 (s, 3H), 3.84-3.94 (m,

15 4H), 4.73 (t, 2H), 7.85 (s, 1H), 9.08 (s, 1H).
LRMS:m/z APCl+ 402 [MH]™

Preparation 198
N-{5-Chloro-3-methvyi-1-[2-(2.2 2-trifluoroethoxy)ethyil-1 H-pyrazolof{4,3-

20 dipyrimidin-7-yi-2-methylpyrimidin-4-ylamine
~ N
e S
= \j HN N CH,
F
S B
-
N Ci



3',5 -nmonophosphate (cAWP) phosphodi est erases can be determ ned by
measurenent of their 1C50 values (the concentration of conpound required for
5 50% '\98 Biddoglo0f enzynme activity). The required PDpEmmomaicss be

i sol at ed fzr oma variety of sources, including human corpus cavernosum
human and rabbit platelets, human cardP_a&- ventricle, human skeletal nuscle
and bovine retina, essenti aIIy by a nodification 10 of the nethod of
Thonpson, | Y/ descri bed
by Bal | arEN%,&ﬂé c%mpoﬁgd)ﬁ%ggﬂ bgég@é%ﬁ ?g% ylﬁgg?ﬁﬁywﬁ%&lﬁdgr%&t? ?cul ar,
cGWP- speccdmpoeﬁ)&-fﬁ)mrpdepMOnnlﬁiomncbd anikip- Zlmetlaylpaﬂﬂb@nedﬂt ehdshemom

COVPL st | et S ot llewip 1 SR N Rt Lo iR AT st mosum

I n I
cAVP Specit NITRUEMSERU AL RONNFR) B d (5 8 ""“’“‘ Q-?@%h?ﬁigi%ﬁﬁt T
from bpvi pR) reyena.2Hh Fseh ouli 1) erzss ek ‘IH)l].RMS rofz ABENe 2 om f ul |

| engt h human reconbi nant clones transfected into SF9 cells. 20 Assays can be
performed either using a nodification of the ' batch met hod of Thonpson W

and Appl eman MM Bi ochem stry 10(%;) 3 L6 -~* essentially as
described by Ballard SA et al. —5}3‘0'[]3(@—1% 2164-2171, 1998, or using
a sci ntil Izaf5-OhigroB-etiiyi %m Zﬁmflubmth\Bemyﬂeltiéowmlolﬂ S-Mﬂvrmhldiml | ed
AVP/ GWP uSing a nodification of the protocol described by Amersham 25 plc
under product code TRKQ?OQOZMQ!&&M&MEEe scintillation
proximty assay the effect of PDE inhibitors investigated by assaying. a
fi xed anount of enzyrre in the presence of v I i nhi bi tor concentrations
and |l ow substrate, (cGw.or ina 3:1rgtio jnlabelled to [3H] -1 abel ed
at a concentration of 1 m or \| ess) - K The final assay
volume 30 was made up to WOOLEwi th say ffer'[20mVdris-HC pH 7.4, 5mM
MyCl 2, 1 ng/ L bovi ne serum al bum n]y; Re ions were initiated wwth enzyne,

i ncubated for 30-60mn at 30C to give % 30bstrate turnover and terni nated
with 50L yttriumsilicate SPA beadsN\co aiy)\ng 3mM of the respective

N Ci

H.C
10 3

A solution of sodium bis{trimethyisilyl)amide (740mg, 4.06mmol) in
tetrahydrofuran (10mL) was added dropwise to a suspension of 4-amino-2-
methylpyrimidine (J. Het. Chem. 14; 1413; 197), (445mg, 4.06mmol) in
tetrahydrofuran (10mL), with ice cooling. The mixture was stirred for 15 minutes,
15 then a solution of the compound from preparation 180 (700mg, 2.04mmoi) in
tetrahydrofuran (10mL) was added and the reaction stirred for an hour at room

L)

temperature. The mixiure was partitioned between 10% citric acid solution
(100mL) and ethyl acetate (100mL) and the layers separated. The organic phase
was washed with water (100mL)} and brine (100mL), then dried over magnesium
20 sulphate and evaporated in vacuo to give the title compound as a yellow solid,
880mg.
'H NMR (CD3OD, 400MHz) §: 1.37 (t, 3H), 2.60 (s, 3H), 2.96 (q, 2H), 4.06 (q,
2H), 4.13 (1, 2H), 4.86 (m, 2H), 8.20 (m, 1H), 8.55 (m, 1H). LRMS:m/z APCI-
414 [M-HJ
25



WO 2004/ 096810 PCT/1B2004/001433 -263 unl abelled cyclic nucl eotide for PDEs
9 and 11). Plates were re-sealed and shaken for 20m n, after which the
beads were aMQiWd?'%ettle for 30mn in the dark and t hePCHBIM¢EWIE a
TopCount pl ate reader (Packard, Meriden, %ﬁ Radi oactivity units were
converted to % activity of an uninhi bited ¢ tgrol (100%, 5 plotted against
I nhi bitor concentration and inhibitor 1C50 val ues obtained using the "Fit
Curve' Mcrosoft Excel extension. Al coiessialen 90+t ne |nvent|on have an

activity againsf. B%Iérd’é étﬁ

representative pre G

Exanmpl e 1 C50 (nM Exarrpl e ICSO (rMI} Ganétfﬁﬂbyi‘lhildﬁl-l-v[a‘rﬂnr@ 31 224 0.2 15
0.11 247 0.47 20 0.64 248 0.30 23 0.47 249 0.16 91 .6 250 2.37 138
0.33 251 0.25 141 0.15 252 2.81 161 0.5 253 1.20 1 @. 24 255 1.43 181
0.41 256 3.89 184 2.94 258 1.99 185 1.32 261 0.57 1 2.4 262 0.93 193
1.01 263 0.27 -264- W claim 1. A conpound of formul (Irl

FF7<:\ O\\\

H,C

5 The title compound was obtained as a pale yeilow solid from the compounds
from preparation 133 and 180, following the procedure described in preparation
199.
"H NMR (CD3;0D, 400MHz) &: 1.27 (t, 3H), 2.45 (s, 3H), 2.85 (q, 2H), 3.94 (q,
2H), 4.01 {t, 2H), 4.86 (m, 2H), 8.18 (m, 1H), 8.61 (m, 1H). LRMS:m/z APCI-
10 414 [M-H]

Preparation 201
N-{5-Chioro-3-ethyl-1-{2-(2 ,2,2-trifluoroethoxv)ethvﬂ-1 H-pyrazolol4,3-dlpyrimidin-
7-ylipvridazin-4-ylamine

15
The title compound was obtained in 64% yield from the compound from

preparation 180 and 4-aminopyridazine (J. Het. Chem. 19; 1285; 1982),
following a similar procedure to that described in preparation 199, except, the
compound was purified by column chromatography on silica gel using

20 dichloromethane:methanol (90:10) as eluant.



R R I~N~N RS~ N NNR3IRSR4 (() wherein RL is a cyclic group

selected fromRA R', Rc and R, each of which is optionally substituted with

one or“ﬁphﬁy@%sg{oups R2 is hydrogen or Cl1-CZ al kyl; pR3/spab+Pdi14a¥ € each

i ndependently C, -Ca al kyl, C2-Ca alkqu C2-C8 al kynyl or C9-C10

cycl oal kyl, each of mhlch is optionatdgUsubstituted with one or nore Ra

groups, or RE, which is optionally substituted with one or nore R9 groups,

or hydr ogén;NIR (BB, hgomﬁ-i;f}l% 1v®;r gh3H$ 2)96'(QDBHDy3%b(S|§ et—utwev(/tt h one or

nore R10 groups; RS is Cl-C6 alk hal oal ky - C6

aI kynyl oEH)i;&LQﬁ(’Cy?M)oBlady(m éHbHB o1 (Whilkh, 9:42 (Gﬁ)tﬂdhal—FW%WgtA‘%IQHEd by one
nore gr, &gﬁ@kéglected from hydroxy, Cl-Ca al koxy, Cl-Ca hal oal koxy, C3-C7.

cycloalky 07 cycl oal koxy, or hydrogen; R6, which may be attached at

N1 or N2, is RBA, Ra" is Cl-C6 al kyl, Cl-Ca hal oal kyl, C2-C8 al kenyl or

C2-C3 aIIcynyI each of which is optlonally substituted by Cl-Ce al koxy,

( C3- CﬁicycloalkyI)C C6 al koxy, Ciiﬁa.ﬁﬁﬂmdﬂﬁbxy or a cycllc group sel ected

fromR, RE R s Ol

halocyclo. :

Cl- C6 hal oal koxy, - 265 R is é;ﬂ@!!fﬁmﬁ‘%glgm“ne C6 haI oaI kyI CZ C6
al kenyl, CZ-C6 al kynyl, C3-Cm cycCloa aI ocycl oal kyl, oxo,
phenyl, OR12, OC(O R12 NOZ NR12R13 NRlZC( @) 12CO2R C( O R12,
CO02R12, CONR12Rj 3 or %.L phenyl , ﬁkoxyphenyl , ORi 2,

OC(O R12, NG ., NRi 2R' 3 NRg NR12002 OR 2, QO2R 2,

CONR 2R3 CN, C3-Cs cycl oal R', WRe | ddt two of which are
optionally substituted with one For RO is C1-C6 al kyl, C1
hal oal kyl or CO2R12;

?)

H,C

A solution of sodium bis(trimethylsilyl)amide (1.07g, 5.82mmol) in

10  tetrahydrofuran (10mL) was added to a solution of 4-aminopyrimidine (550mg,
5.82mmol) in tetrahydrofuran (10mL) with ice cooling. The solution was stirred
for 15 minutes, then a solution of the compound from preparation 180 (1g,
2.91mmol) in tetrahydrofuran (10mL) was added and the reaction stirred at room
temperature for 18 hours. The reaction was diluted with ethyl acetate (100mL)

15  and washed with water. The aqueous solution was extracted with ethyl acetate —
(100mL) and the combined organic solutions dried over magnesium sulphate -
and evaporated in vacuo. The residue was purified by column chromatography
on silica gel using ethyl acetate as eluant to afford the title compound as a
yellow solid, 770mg.

20 'HNMR (CDCls, 400MHz) &: 1.40 (t, 3H), 3.00 (g, 2H), 4.05 (q, 2H), 4.20 (t, 2H),

4.80 (1, 2H), 8.40 (m, 1H), 8.70 (dd, 1H), 8.90 (s, 1H), 9.55 (br s, 1H). LRMS:m/z
APCl+ 403 [MH]*



R0 is halo, C3-C 0 cycloal kyl, C3-Cl0 hal ocycl oal kyl, phenyl, OR72,

OC(O R72, NO2, NR12R13, NR12C(O R73, NR72CQZR 6, C(OR 2, CO2R19,
CONR72R13, 0 C,-C6 al kyl or Cl1-CB hal oal kyl, the of _whi ch
are opti oné’ydﬁ;lgz""é@g%st“ftut ed by R'; R11 is OH phenyl, NRlzk)g?éB%]WNﬂiﬁmeRl;
R 2 and R, 3 are each i ndependently hydrogepg1-C, C6 al kyl or C, -C6 hal oal kyl ;
R4 is C .C6 alkyl or Cl-C6 hal oal kyl; RA and RJ are each independently a
C3-C0 cycloal kyl or C3-C, cycl oal kenﬂre@én%%@n o@ch of which my be either

nonocyol i ¢ or, when there are an appr er of ring atons,

pol ycycl i ¢ anEthyhi-tmetiyibe (4-owddylperidinthelaniiad)-a-[Be B2 2dtiflgoethai ethyiing
sel ected froma benzenc? i - or, . 6-menbereg heter%aromati c ring
containing up to three YRSy ipipendingdscarboxylaten and

sul phur, or (b) a 5-, 6- or 7-nenﬁe;ed he£ér0@ﬁicyclié fing containing up to
three heteroatoms selected fromnitrogen, oxygéen and sul phur; RB and RK are
each independently a phenyl or naphthyl grou ach of which nmay be fused to

(a) a C6-C7 cycloal kyl or C5-Cr7.cycl oal kenyl , (b) a 5-, 6- or

7-menbered heteroali cyclﬂrtzﬁocont ai ni ng talthree heteroatons selected
from ni trogen, oxygen an Iphu\»jc\)r (&Na 5SNor 6-nmenbered heteroaromatic
ring containing up to three heteroalons el ected fromnitrogen, oxygen and
sul phur; -266- R, R and AN are eackNd dently a nonocyclic or, when

there are an appropriate nunber ofN’ri atgns, polycyclic saturated or
\_Di we 3 and 10 ring atomns, of

partly unsaturated ring system cont
which at |east one is a heteroatom gel ecthed fdm nit rogen, oxygen and

sul phur, which ring my be fuseq—lg(o a CS-C7 clycl odl kyl —or CE C7

cycl oal kenyl group or a nonocyclic™ aromatic ri S peM 5 a benzene
ring and a 5- or 6-nenbered heteroaromatic ring cont@gining up to three

het er oat onms sel ected from nitrogen, oxygen and sul phu®; R and Am are each

i ndependently a 5- or 6-nenbered heteroaromatic ring containing up to three

het eroat on i Addméatérmethyipridineed 62negn bk wasaddeshtoamgokilipp et the whi ch
ring may further, e dis&dhd fom preparation 130 (165mg, 0.5mmol) in dimethylsulfoxide

(2ml.) and the reaction stirred at 80°C for 5 hours. Ethyl isonipecotate (308ul.,
2mmol) was added, and the reaction stirred for a further 8 hours at 120°C. The
cooled mixture was partitioned between dichloromethane (100mL) and 0.5M

10  citric acid solution (100mL), and the layers separated. The organic layer was
washed with water (100mL), dried over magnesium sulphate and evaporated in
vacuo. The crude product was purified by column chromatography on silica gel
using an elution gradient of dichloromethane:methano! (100:0 to 98:2) to give the
title compound as a yellow gum, 200mg.

15 'H NMR (CDsOD, 400MHz) &: 1.25 (t, 3H), 1.70 (m, 2H), 1.85 (m, 2H), 2.38 (s,
3H), 2.40 (s, 3H), 2.62 (m, 1H), 3.10 (m, 2H), 4.00 (g, 2H), 4.06 (, 2H), 4.12 (q,
2H), 4.60 (m, 2H), 4.71 (m, 2H), 6.93 (d, 1H), 8.14 (d, 1H), 8.20 (m, 1H).
LRMS:m/z APCl+ 522 [MH]"

20

Assay
The compounds of the invention are inhibitors of cyclic guanylate

monophosphate (cGMP)-specific phosphodiesterase type 5 (PDE-5 inhibitors).

25 Preferred compounds suitable for use in accordance with the present invention



(a) a second 5- or6-nenbered heteroaromatic ring containing up to three

het eroat ons sel ected from nitrogen, oxygen and sul phur; (b) C5-C7 cycl oal kyl
or C5- GfoSaGleghkkenyl ring; (c) a 5-, 6- or 7-nenber ecdraBeesabieyclic ring
containing up to three heteroatons selected from nitrogen, oxygen and

sul phur; or (d) a benzene ring; RE, RF28Rd RG are each independently a
nonocyclic or, when there are an appropriate nunber of ring atons,

pol ycycl i gresgbidntand delediveyPDERS Geibitorsi rig vires REEirBitsitaly Hativities at oms,  of
which at |east one is a heteroatom sel ected f ni trogen, oxygen and

sul phur; agdinsReyglic guanosgne 8-, Femeapphosiiaiedg 2Rd EYeip @8@.%/ Meng up to

three heterpatons jn PR and sul phur;
a taut omas ’gﬁ@P@BPhBg’g@&%ﬂgm%)e%ﬁ%@zﬁh%%@%%% aalrne@%gﬁﬁrmsf%gggy e or

pol ynor ph ppfastibMeRP BPMERIC g valurist (@me condentiatioongfazompagsed reéguiged forcl ai m 1
wherein RS' is C -C, alkyl or C-C4 haloal kyl, each of which is optionally
subst i § ut 68%inhitiitiaa chlekayme &iivity)-hal oal koxy, (CrCs cycl oal kyl ) et hoxy,

cycl opropyl, cyclobutyl, tetrahydrofuranyl, tatrahydropyranyl or pyridinyl,
or RS" is tetrahydropyranyl. 3. A conpound according to either claim1 or

claim2 \Ah%%guﬁédimaemm den Botidokral from bty of edunédd) inlediag mor e
R7 groups. - 267 4. A conpound according to claim3 wherein Ris a
5- menber edun@recopUSRAVEENESU, hudanand bl plalelatsdbemasgardiasd fr om

atoms i n VRETTE RGeS HERHAN ISR R ot RepBflialy oy AGhofiiEARTC
Ni troggn 3k e meathsd of Thdnssot) W oealal yBRicheistn) ¢8(28)! 5228&237, 178, RL
groups. 5. A conpound according to claim4 wherein i's pyrazol yl

p

i ni dazol ylas desoxibed byl BalardzBh et al.; dxdelegol §9(6) 09164211 71pyPPRaIn Ny |
pyrimdyl or,. pyrazj L wWher el .S 0Pt 0N W Lot dn, Wi one or
nore R7 g _arﬁpbﬁx%apggﬁwdﬁ’@%ﬁﬁﬁﬁgﬁmgﬁh tgﬁ;%ﬂbﬁl;ﬁﬁgw?h[bg 5 wherein
R7 is flugpeain8Btivh hudhdl borpudyshiveXyosuie tiBeuy, huthan @iateldts ior Irasio et hyl
0x0 or - C( O NHCH3. _

platelets; cGMP-stimulated PDE-2 was obtained from human corpus

15  cavernosum; calcium/calmodulin (Ca/CAM)-dependent PDE-1 from human
cardiac ventricle; cAMP-specific PDE-4 from human skeletal muscle; and
photoreceptor PDE-6 from bovine retina. Phosphodiesterases 7-11 can be

generated from full length human recombinant clones transfected into SF2 cells.

20 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 maodification of the protocol described by Amersham

25 pic 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 uniabelled to [SH]-IabeIed ata
concentration of ~1/3 Kn, or less) such that ICsp = Ki. The final assay volume

30 was made up to 100uL with assay buffer [20mM Tris-HCI pH 7.4, 5mM MgCl,,
1mg/mL bovine serum albumin]. Reactions were initiated with enzyme,
incubated for 30-60min at 30°C to give <30% substrate turnover and terminated

with 50uL yttrium silicate SPA beads (containing 3mM of the respective



7. A conpound according to any one of clains 1 to 6 wherein R2 is hydrogen.
8. A conpound according to any one of clainms 1 to 7 wherein R3 is hydrogen.
Cl- C5 al kyl WO 24m/98810s optional |y substituted with one or MIVE24{§Pddbs, or
RE, which is optionally substituted wth E’ or nore R9 groups; and wherein
RE is a nonocyclic or, when there are an a'%ﬁ opriate nunber of ring atons,
polycyclic saturated ring system containing between 3 and 7 ring atons, of

whi ch” at | easturdaielies aydiierecleatigmisePPesdtand dih) niftlatggareresseyepatedand

sul phur. 9. A r.di - J rei.n. R is
hydr ogen, mnet hs&%'ﬁgﬁ%g?%ﬁﬁ %WVKE '@})?}rg%%% a@%&%ﬁ?fg&?#t&%ﬁeom%&’ﬁ@|'%f'?ﬁs 1
to 7 wherein -ddRBAdfthenzoRhtedidn @ opCowniplatealchyes (Batkdrdt MérdehhCype or
nore RtO0 groups and RF is _a nonocyclic or, when there are an appropriate

nunber of ri ndiadisagtiviydinfisyeereccaiyereditade achyits pEar Mnibied cantroldl AB%:, 3

and 10 ring AT ' . ont, | |1y one
other at omaciiNELABRR! PR conREnt Ao ahd A F VR s B o
any one of cl ahgsFii Cueve Miotewofi Bxdeh eixtensigrhyl , ethyl or propyl, each of
which is optionally substituted by hydroxy, nmethoxy or ethoxy. 12. A
conpound according to any one of clainms 1 to 11 wherein R5 is attached at N
of the pyrazo 4. 3- i - ] o IRd ording to
any one of cl a/%\“r)réoTEP QLQ%Ibmee?@ioﬁnwg?\zé(rarét%h%}lllvﬁggﬁm%?ﬁimléogr%f%% fridn

i sobutyl, net hxgeoml ,ICapvdiasy poorplreseaetdtiveymrichiyired ebhpouridemtt listed in the
n- propoxyet hyl , -268- isopropoxyethyl, 2,2,2-trifluoroethyl,

2,2,2-tri fﬂ%or@@lﬁ*ﬁ@ﬁ(‘?‘é’t hyl , tetrahydrofuranyl nethyl, tetrahydropyranylm
et hyl, tetrahydropyranyl or pyridinylnothyl. 14. A conpound according to
claim1l selected from

T Hopyrazol ol 4 3 L] petaPs e 1o A b hxapie)) 1y g [ LY
R) - 3-met hyl pi perazin-1-y2]-N-pyrim @30 4-yl|-1 H-py2&kol o[ 4 3- 27
et Pyl bl per i noa-y1 )N et mdmeaOAL 2 tHipys avol fn o |\ B2
g] %: Ih;];: d|5nEa( gR)7 (BI EriITt R?/Pm perdzi n- -'1v1l ]-1-|(2-n- or%ﬁ)xvet hyp- N-Ob%?ri m d| n-4-y
1-1 H pyrazol o[ 4, $- 20 0.64 248 - 0.30
23 0.47 249 0.16
N 22.6 250 2.37
. 138 0.33 251 0.25
141 0.15 252 2.8%
_ 161 0.5 253 1.20
= 162 0.24 555 143
181 0.41 256 3.89
184 294 o258 1.99
185 1.32 261 0.57
191 2.4 262 0.93
193 1.01 263 0.27




d] pyri m di n-7- am ne,

5-1 (2R, 5S) - 2, 5-di net hyl pi perazi n-1-yl]-1-(2-ethoxyethyl)-3-nethyl-Npyrim di
n-4-yl-1 H pyrazol o[ 4, 3-d] pyri m di n- 72641 ne,

5-[ (2R, 55) - 2, 5-di et hyl pi perazin-1-yl]-1-(2-ethoxyethyl)-3-ethyl-Npyrimdin
-4-yl -1 H pyrazolo[4,3- d]lpyrimidin-7-amne, 1-(2-ethoxyethyl)-N5,3dim
ethyl - N7-(4-nmethyl pyridin-2-yl)-W N7-(4-nethylpyridin-idin-3-yl]-1 H
pyrazol o[ 4, 3-d] pyri m di ne-5, 7-di am ne,

1- (2- et hoxyet hyI ) - 3- et hyl - N5- net hyl - N7- (4- et hyl pyridi n-2-yl)-N5-[(3S)- 1- net
hyl pyrrolidi n-3-yl ] -1 H pyrazol o[ 4, 3-d]pyri mdine-5,7-diami ne,

1- (2- et hoxyet hyl ) - 3- (met hoxynet hyl ) - 5-[ (3R) - 3- net hyl pi per azi n-1-yl ] - N- (4- et
hyl pyri di nWE-Cﬂﬁl”) 1 H pyrazol o[ 4, 3- d] pyri m di n-7- ami ne,

1- (2- et hoxyet hyl ) - 3- (net hoxynet hyl ) -

NS- di met hyt.- N7- Adompduny bpisrmdda oy 2- vl )- 1 H pyrazol o[ 4, 3- d)pyrimi di

‘ne- 5, 7-di am ne,

{1-(2-ethoxyet hyl)-5-[ N-et hyl - Nmet hyl am no] - 7-[ (4- net hyl pyri di n-2-yl ) am no) -
1 H pyrazol o[ 4, 3- 4pyri m din-3-yl }rrg:é{ an 2 - 269 -

1- (2-i sopropoxyet hyl ) - 3- net hyl - 5- [( )“1\6’ rrethyl pi perazin-1-yi)-Npyrimdin-4
-yl-1 H pyrazol o[ 4, 3- d]pyrlmdlﬁ‘? -amji ne,
1- (Z- et hoxyet hyl ) - N, 3- di net hyl N pet hyl pyrrolidin-3-yl]-N-pyrimdin
-4-y1-1 H pyrazol o[ 4, 3-d] pyri mpj ‘Ndl am ne,

1-(2-et hoxyet hyl ) - 3- et hyl - NS- et pet R pyri din-2-yl)

-NS-[(3S)-1-net hyl pyrrolidin-3-yl N~
pyrazolo[43d]pyr|md|ne57d|al5h e, FIR (1)

1-met hyl - 5-[ (3R) - 3- met hyl pi pera2| n-1-yl]-3- propyl N-pyrimdin-4-yl1-1
H pyr azol ofyAerdnd] pyr i m d| n-7- amne, N-[5-(

4R) - 2, 5-di zablc clo 1- et L - 3-et hyl - ,
H- pyr azol OF ;%/ r%e‘& d gg)'plp]2 Ff ﬁ;f’%{/l Ef?%ﬁ%gﬁpélggﬂ?%gy s"hs%é‘?? Vi s
4S) - 2, 5-di am@nrweﬁog@urze. 1 ] hept-2-yl)-1-(2-ethoxyethyl)-3-ethyl-1

H pyrazol o[ 4, 3- d] pyri mdin-7-yl]-4-methyl pyrid in-2-ylamn ne,
N-(1-(2-ethoxyet hyl oxynet hyl - 5-[ (3R) - 3- et hyl pi perazin-1-yl]-1
H pyr azol 05§'S§yd’P ‘?r% g:leﬁm’?' yl)-6-nmet hyl pyri di n-2-yl am ne,

R? and R* are each independently C,-Cg alkyl, Co-Cs alkenyl, C,-Cq alkynyl or Cs-Cy; eyeioalkyl,
each of which is optianally substituted with one or more R® greups, or RE, 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 Cy-Cj alkyl, C,-Cg haloalkyl, Ca-Cs alkenyl, C-Cs alkynyl or C3-C; cycloalkyl, each of which
is optionally substituted by one or mote groups selected frora hydroxy, C,-C; alkoxy, C,-Cg
haloalkoxy, C3-C7 cycloalkyl and Cs-C- cycloalkoxy, or hydragen;

R®, which may be attached at N' or N7, is R,

R® is C1-Cq alkyl, C;-Cs haloalkyl, C-Cs alkenyl or G,-Cs alicynyl, each of which is optionally
substituted by C4-Cg alkoxy, (C3-Cs cycloalkyl)C,-Cy alkoxy, C4-Cq haloalkoxy or a cyclic group
selected from RY, R, R and R™, or R is R", C4-C; eycloalkyl or Cs-C halocycloalkyl, each of
which is optionally substituted by C4-Cg alkoxy or Gy4-Cs haloalkoxy;



N‘-(3-rret hyl - 5-[ (3R) - 3-net hyl pi perazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethy
-1 H pyrazol o[ 4, 3- d] pyrimdin-7-yl}pwsi.m di n-4-yl am ne,

5-(3, 8-di azabicyclo[3.2.1

t-3-yl g %%ﬁ@yayca%myccéé l%qlf?llzyr, el bgakéeﬁ«i BREY IRy El-c L cihdangpegbql 4. 3-

d 2 id 12 13
%r ;[nhy: '{IBB’CE“(‘%’W SX%'E‘WFéRpeP&Q)ﬁ 1N9F qu A 2 NRS TR MRTEDF oet hoxy) et hyl
H- pyrazzm)y@‘[-‘q;@#zdtpmaiszachrmw yl } pyri m di n- 4-yl am ne,

(
c
p
(
]-1
(3-net hyl -5-(piperazin-1-yl)-1-[2-(2,2,2-trifluoroethoxy) eth yl]-1
p
{
1
{

| ]
N-
]o
d]
N-
N-
H-yrazolo(43d]pyr|md|n 7-yl)- 6- thylp ridin-2-

1- { 3- met hyR ighgle- mewh;mﬁp(amow::hewl )ﬂf’anﬂﬁf@lﬂ ND...(NR %%Nﬁrzpf@)ﬁor oet hoxy) et hyl
N-

oo e o e B 11

]- 13I-|-ew)r/1ﬁr8lohé° a S”Bitw‘?cr‘ﬁ‘ﬁl ra%‘IOE]f"l 'Qg}%‘i}‘gpﬁdam n- 4- yI ani ne,

N-{ 3- et hyl - 5- [(3R) 3-met hyl pi perazin-1-yl]-1-[2-(2, 2, 2-trifl uoroethoxy) et hyl

1 }.- 2- et hyl d 4-v|
| el g o o o v 1

(6-methylpyrimdin-4-yl)-1-[12-(2, 2, 2- tr|fI uor oet hoxy)ethyl]-1
H- pyr azol ofR,is3ait, By-Ciordyelbanes, @3Z‘qmﬂﬂfym&lkpriﬁéﬁymﬂPf0®§5f®BﬁW®§NF(ZW3

R) - 3- net hyhgiogﬁjgm ﬁﬂ‘lgélﬂ" g@)ﬁ(é q@é#@@@%@&@ﬁ&&%'&a LeH

pyrazol o[ 4
N- { 3- et hox§atealkyy thedast pMeRf Whic tefﬂPFlWaﬂbﬂ@ﬁilthteqbX/H] r1-[2-(2,2,2-trifluoroethox

y)ethyl]-1 H - pyrazol o[ 4, 3- d]pyrlmld in-7-yl}-6-nethyl pyrldln 2-yl am ne,
N- (3- et ho WNE [ t Jpera2|n | -

-yl ]-1-[ 2- % Q hFP‘f"'{]%E%e?’ yI] 1 H pyrazol o[ 4, 3-0] pyri nid
in-7-yl)-4- rrethylpyrldln 2- yIamne

1-{3- et hyge § f | uor oet hoxy) et hyl
- 1{ Hpyr a)z/(lgl gfgﬁ3m%%%b%1d%n% %h@g%rggﬁ Iﬁ%?ll&}yﬁorﬁ&%c%rh%gglﬁ ic acid, Y) a

N-{3- et hoxynet hyl - 5-[ (3R) - 3- net hyl pi perazin-1-yl]-1-[2-(2, 2, 2- trifl uoroet hox
y) et hyl ] - 1RH is Cpaatkyiolr 64-Cs Balddioyrr i mi di n- 7-yl } - 4- et hyl pyri di n-2-ylamine, 1
-(3-ethyl-7-(6-methyl pyrimid i n-4-ylamino)-1-[2-(2,2,2-trifluor oethoxy)
ethyl]-1 H-pyrazpl o[ 4, 3- d]pyrim din-5- ){ ipl peri di ne- 4- carboxyl ic acid, and

3, N5- di net RyRod\B- ‘f(f‘iﬁ%Fé‘t'fl’*ﬂ?PHi‘cééﬁlﬁi P nCu eyAloalkier Ce-CneetyFIGa lipYliarauP; each of which

di n-4-yl ) - #val Bs éithePmadnocyolic or, when there are an appropriate number of ring atoms, polycyclic and
which may be fused to either
(2) a monocyclic aromatic ring selected from a henzene ring and a 5- or
6-memberad heteroaromatic ring containing up to three hetéroatorns selected from nitrogen,
oxygen and sulphur, or
{(b) a 5-, 6= or 7-membered heteroalicyclic ring containing up to three heteroatoms
selected from nitrogen, oxygen and sulphur;

RE and R" are each indapendently a phenyl ar naphthyl group, each of which may be fused to
(a) a Cg-C5 cycioalkyl or C5-C; cycloalkenyl ring,
(b) a 5-, 6~ or 7-memberad heteroalicyelic ring containing up to three heteroatoms
selected from nitrogen, oxygen and sulphur, or
{c) a 5- or 8-membered heteroaromatic ring containing up to three hetervatoms

selected from nitragen, oxygen and sulphur;



trifluoroethoxy) ethyl]-1 H pyrazol o[ 4, 3-d] pyri m dine-5, 7-di am ne and
tautonmers thereof and pharmaceutically.ageeptable salts, sol vates and
pol ymor phs of said conpound or tautonmer. 15. A pharmaceutical conposition

conpri si NgR® EARPAYEE $akh ﬁa@éﬁ@ﬂa@u(’h}noascyeutcaurrmﬁnunﬁr@m aﬁaﬁarsﬁnateqiuawrsofl to
14, or pharnmaceutical |

al vates or eof
and a phafHARALT: |p8'éi‘FyI°§Yf 5&3‘6@% Bﬂaglyd'f’?%‘gﬁtﬁgfi'?g Sz @Ptal%'"ﬁéﬁftweg%g 'xtfc[)rrpound
of formul arirfd 3torag ot Wit dbaistorariya beterostbmalebted frdmnidrogeh, oxygermand sulphur,
phar maceut - Vi 0 or use as
B e ampgich s mBERARIAR & o, LSRR AIUARGR S thSRnIc Y, Gne of
clains 1 t6F°m4t'°MS&'EC*ﬁﬁH?'Pr&d’éD%Q”EéIW 9“%%@@?%”@9?5Ih€t9f°§&m\ﬁﬁf B'%r pol ynor ph
thereof , i Boridi@nPicpaired hdsroabma seibieli feamBitbgeh Odxybdreantisephurent of a di sorder
or condition where inhibition of PDE-5 is known, or can be shown, to
produce a beneficial effect. 18. A pharmaceutical conposition conprising a
conpound ofR° tiot Rl ke spet) independentine § ¢rf-merybaserEhatdroarenaticriog sontainingivp tor
phar maceut g He‘ler@éi&ﬁ@ﬁﬂaéﬂeﬁde‘?@} &&ame%qrovfaﬁ.@égeﬂ T oxpGInYERR s PBSur IR ORE magnd a
second phamceutl cal Iy active agent selected fromaspirin, angiotensin II
receptor a ofifuged °(such as | osartan, candesartan, tel msartan
val sart an, |rbe$mrta|a samndldépor(islaemampdhem'bmhmmuc rmbanmtmhm@hmmkhms (such as

anm odi pi nehetegg{oﬁ‘s%@&?ﬂraﬂ “’P%‘T”‘ 9’%3“ g,fyﬁ%[b {"gl C receptor antagonists such

as sotal ol, propranolo carvedi |l ol and netoprolol),
Cl 1027, CCRS reddpt ol Ca AYCilii & CoCr PYRoalkoR s, sol ubl e guanyl ate cycl ase
activators, diufgtics s s0i7- m@mbh'yédhétehhmaibhh@zdm;ind @ 18 GHrbeitateroatoms

chl or ot hi azi de, S&Q%@Ji%@kkg%g g‘ gr{gigug)% dg) al pha adrenergi c antagonists

(such as doxazosin nsirn c nvértlng enzyne) inhibitors (such as
qui napri |, enal&ﬁrllatpaﬁ$5ﬂﬂ% and lisinopril), aldosterone receptor
antagonists (such as epl erenone and splronolactone) neutral endopepti dase

i nhi bit bet i t h
ol ybur | de. Tt 1O ae S ARERRET D ey Byt o AU e B PP PBEE N TEBhe. anc
pi ogl i t azomied atam, pRiveyale saturpted chosystamesaptaininviefviarg 3a0¢ M0 Bng atoroh obshich at

at orvast at idyg cﬂ"ef?é@ﬁét@ﬂ::éatﬂm sel'e&!@ﬁ&uﬁ%hr@ ors bi?é@ﬁ&r%téuibhu:d ofi brate and
rosuvastatin), and al pha-2-delta |gan% (Such as gabapentin, pregabalin,

[ (1R 5R, 6S) - 6- (am nonet hyl ) bi cycl 0[3 2. O)hept 6-yl]acetic aci d 3-(1-
(am nonet hghd cycl ohexyl net hyi )-4H-[ 1, 2, 4] oxadi azol -5-one, C[1-(1
H-tetrazol - 5-yl met hyl) - cycl ohept yl ] net hyl am ne,

(3S,49) - (1-am nonet hyl - 3, 4-di nel hyl cycl opentyl )acetic acid,
R is a3 or6- membered heteroaroriatic ring containing Up to three heteroatoms independently

selected from nitrogen, oxygen and sulphur;

a tautomer thereof or a pharmaceutically acceptable salt, sclvate or polymorph of said compound
or tautomer.

2, A compound according to claim 1 wherein R® is C1-C,4 alkyl or C,-C, haloalkyl, each of
which is optionally substituted by Cy-C,; alkaxy, C,-C4 haloalkoxy, {Cs-Cg cycloalkyl)methoxy,
cyclopropyl, cyclobutyl, tetrahydrofuranyl, tetrahydropyrany! or pyridiny, or RA
tetrahydropyranyl.

3. A compound according to either claim 1 or claim 2 wherein R’ is R®, which is optionally
substituted with one or more R’ groups.



(1a, 3a, 5a) - (3- (am nonet hyl ) bi cycl o[ 3. 2. 0] hept - 3-yl )acetic acrid,

(3S, 5R) - 3-am nonet hyl - 5- et hyl oct anoi ca@ci d,

(3S, 5R) - 3- ami no- 5- net hyl heptanoi ¢ acid, (3S,5R)-3-am no-5- nethyl nonanoic
acid and (23S, SR\ +5nalinA QacerdiRl BYhRACS ARGLA AW LirnetBercl/ftleRbromatiOfound of

formula (1) as clainmed in any one of clains 1 to 14. or a pharnaceutically
accept abl ec®RINNG Bhtaiemeledst Tom PgRIanetvasH and W'WH@”BP%&?’%W%‘?\N& a

medi canent nersthitagsh sibhh inahsagoorth Phambaee béteealsmatiatrginstidageane osel ect ed
from aspirj. 1.0t i ol L. - ' € | osart an,
candesarta}r‘l'{,;'d1 e@%ﬁsa‘rﬂ’ %%'l,n%vé% ﬁ?@ﬁﬂ%wﬂn@%@gﬁﬁ? }é%&z?\(géépgggp}ftan) , cal cium
channel bl ockers (such as amnl odi pi ne), beta-blockers (i.e. beta-adrenergic

recept or agt agopicsigoutd GRed@inSBcRINPA whBBRIHPIORSlolyl, irhiBRbR, lsoiz8R08:Qkolyl,
carvedil ol and netaoprolql), C1102 CCRS, rec'\‘e)%t.ohpant f%&%& su%s, )

i mi dazol i n&@dazYy MY GYSTRA Y} %V”EX’FQ Y PErAZY; VREFD s 'S @Y subEtted Wil o5
hydr ochl or otehéramirel®] gibarsseni de, chl or ot hi azi de, chlorthal i done and - 272

am | oride), alpha adrenergic antagonists (such as doxazosin), ACE
(angiotensin converting enzyne) inhibitors (such as_gquinapril, enalapril,
ram pril afd ii SiCABPPHNHRCCOsTIRGISRBY BRfer! CaiSHt 910 WhgHin of fludre, medhys Kthls

epl er enonengiskysSibheNYOprasdx9Neuorontiyr, ako enrdepmpiordase i nhibitors,
anti di abetic agents (such as insulin, sulfonylureas (such as gl yburide,

glipizide and glinepiride), glitazones (such as rosig(itazone and
pi ogl i t azohe) aAdomReYNGraaFIiYing oY arvg cleimy bivdrwhespimGemhydrogesuch as
atorvastatin, pravastatin, lovastatin, sinvastatin, clofibrate and

tatin), and alpha- 2-delta Lj _gabapent in, lin,
(1 R SR 68 6. CARTROMSCRGTIEN Sel S 2B e ey R oa B pRe Aar '
3- (1- (ami nohiet Isydplienpiy siheltybdwithgre)or mard A° oudsox &l wiie is Sptionally sehslittedl H-

t et razol - Syyh BRS dhdre RY GhORe RidHerE BY IsathdMReyclidsh, drmthdra 38 AUPBlpide 3. 4-
dlnethylcyclog | )aceti c

en acj. d, . - i
(1a, 3a, 5a) B4 'WMWP‘Y%W@I“&%@ NAGYHRPEORD NG Betepen3 apd 7ying atoms, of
(3S, SR) - 3- ahichenteasthyhe 5 ameterpataortssdartiddroanoiitegen, oxkygen and sulphur.
(3S, 5R) - 3- am no- 5- net hyl hept anoi ¢ acid, (3S,5R)-3-am no-5-nethyl nonanoic
acid and (3S, 5R)-3-am no-5- net hyl oct anoi ¢ aciogg , for the treatnent of a
di sease or ScondAtSOBROYHEACETHIRR A PohOISRIMDELS Yiergih Buls YGPIameBd %Ehown, to
produce a bewgeficial effect. 20. A compound of forrmula (VII) d RN

10. A compound according 1o any one of claims 1 to 7 wherein -NR°R* forms R”, which is
optionally substituted with one or more R'™ groups and RFisa monocyclic or, when there are an
approkpriate number of ring atoms, polycyclic saturated ring system containing between 3 and 10
ring atoms containing one or two nitrogen atoms and optionally one other atom selected from
oxygen and sulphur,

11. A compound according to any one of claims 1 to 10 wherein R® is meathyl, ethyl or propyl,
each of which is optionally substituted by hydroxy, methoxy or ethoxy.

12. A compound according to any one of claims 1 to 11 wherein R® is attached at N* of the
pyrazolof4,3-d)pyrimidine ring system.

13. A compound according 1o any one of claims 1 to 12 wherein R* is methyl, ethyl, isopropyl,
isobutyl, methoxyethyl, methoxypropyl, ethoxyethyl, ethoxypropyt, n-propoxyethyl,



NICl R5 (VIl) wherein RS and R6 are as defined in claim1. 21. A conpound
of formula (VIIl) RRNRZ R6~ N NC RgVlIl) wierein R, R, RS and R6
are as defined in claim1. - 273 22. A process for the preparation of a

compound. Atodrcltiiil. @'Q%aﬁua?f&w%dzmﬂ@dr@dt Bfahdrbidraphhgngt ep Of

treating a conp inclaim?2 h a conpound
HNR3R4, \/\HE?’Q""RBW&M“F@V'dP‘éahélgm%ﬂyh@d’Yi‘qﬁ“V@F%W% 1. 23. A conpound according
to claiml wherein: R is a cyclic group selected fromRA RB, RC and R

each of whj optio t th one or nore R7 groups; R2 is
hydr ogen o{rf %QUOB ?(a‘f%% dﬁ% téHQﬁ #%gg:gra\ tr -C4 alkyl, which is optionally

substituted vmth one or nore R38 groups, or RE Wmch is optionally

substituted zﬂbth&y@aag) %emyr %LBQ’ -OheMPBiperkAin-t S AV EFREMU-yIGHazableyd or Cl- C8

hal oal kyl ; N f orns which Is optionally substituted wth one or
nore R10 g?qB [5@ n Ban?rée Cl-C6 al kyl, Cl-C6 hal oal kyl, C2-Ca al kenyl, C2-Cs
al kynyl or C$-C7 cycl oal kyl, each of which is opti onaIIy substitut ed by one

or nore grﬁ)'(tpéthéébﬁﬁ §@th§f§ﬁ%§5yﬁrﬁ&wpuﬁﬂz:r§? y@-'!\i‘;&ﬁﬁﬁudeFR\él%p|¥6%%|81%|3k0xy, G- C,

cycl oal kyl cl" oal kox ydr ogén C -C4 al kyl
or C-C4 hQPUﬁ‘I"ﬁ'm?'a”é%f‘eh of whi ch is opti onal |y substituted by C -C4 al koxy,
Cl C4 haI oal koxy or a cyclic group selected fromRO, RL and RM or R6A is

A cyel ol g %"?&@&%%Km @%ﬁﬁ@éﬁ?ﬁ%ﬁ'&ﬁ“ﬁ%ﬁ SSB?’,”@%'V' k%%%@g@l

NR72R 3, Nmm PR, 7- gRIPT02R14,

3-methyl-5-{(3R)-3-methylpiperazin-1-yll-1-(2-n-propoxyethy:)-N-pyrimidin-4-yl-1 H-pyrazolo[4, 3-
dipyrimidin-7-amine, '

5-[(2R,58)-2,5-dimethylpiparazin-1-yl}-1-(2-ethoxyethyl}-3-methyl- N=pyrimidin-4-yl-1 H-
pyrazolo[4,3-d]pyrimidin-7-amine,

5-[(2R,58)-2,5-dimethylpiperazin-1-yl]-1-(2-ethoxyethyl)-3-ethyl-N-pyrimidin-4-yl- 1 H-pyrazolof4,3-
dlpyrimidin-7-amine,

1-(2-ethoxyethyl)- N’ 3-dimethyl- N'-(4-methylpyridin-2-yl)-N°-{(35)-1-methylpyrrolidin-3-yil-1 H-
pyrazolo[4,3-d]pyrimidinQ-S,?-diamine‘

1 -(2-ethoxyethyi)-3-ethyI-N5-mathyl-N’-(4-m ethylpyridin-2-yl)-N°-[(3S)-1-methylpyrrolidin-3-yi]-1H-
pyrazolo[4,3-dlpyrimidine-5,7-diamine,

1-(2-ethoxyethyl}-3-{methoxymethyl}-5-[(3R)-3-methylpiperazin-1-yl}-N-{4-methyipyridin-2-y)}-1 H-
pyrazolo[4,3-d)pyrimidin-7-amine,

1-(2-ethoxysthyl)-3-(methexymethyl)- N NP-dim sthyl- N -(d-methylpyridin-2-yl)-1 H-pyrazolo[4,3-
dpyrimidine-5,7-diamine,

{1-{2-ethoxyethyl)-5-[N-ethyl-N-methylamino}-7-{(4-methylpyridin-2-yl)amino}-1 H-pyrazolo[4,3-
dpyrimidin-3-ylimsthanol,



C(O R12, CO2R12, CONR12R13 or CN; R9 is halo, phenyl, C -C6 al koxyphenyl,
OR12, OC(O R12, NO2, NR 12 F113, NRI2C(OFi'3, NR12CO2R16, C(O R 2, QO2R 2,
CONR 2R 3, CN, R'" or R', the last two ofsawhich are optionally substituted
wi.th one or nore RO groups; RBis C,-C6 al kyl, C,-C6 hal oal kyl or COZR12
-274- RIOis halo, C3-C, 0 cycloalkyl, C3-C o haI ocycl oal kyl, phenyl,

o O ABobl By BB U R SR e >

opti onal | ydpyimsdin{/tameee. by R11; A1l is hydroxyl, phenyl, NR12R' or

NR ZCO2Rt 4; R12 and R13 are each independently hydrogen. Cl.Ce al kyl or
Cl- C6 hal oal k R14 is C, . or C1-C6 hal oal kyl . R' is a nonocyclic
C3-Cs cycl &4 g@?’“’@?‘éﬁfﬁf 'S'C’If{éf’”'i‘cygﬁ%ﬁé?Frf‘etmg'pﬁ"g“dg‘"%@&défm"B“"é‘é(? WFated or
partly unspgjrarad]€8-dpyrigideySt7etiarsiont ai ni ng between 3 and 8 ring atons, of
which at |east one is a heteroatom selected fromnitrogen, oxygen and

sul phur; Rc is a 5- or 6-nepbered _heteroaronatic ng containing up to three
het er oat ond-@-AepERyEdety- s@m@rﬂﬂ\édﬁmes\w'dw%géwg %)%;ﬂgemﬁmo@% Bl Re is
a nonocycl Fﬁ-aﬁaﬁmeaﬂ@ﬁnmmeg Syshiesn cont ai ni ng between 3 and 7 ring atons, of
whi ch at east one is a heteroatom selected fromnitrogen, oxygen and

sul phur; RF and R3 are each independently a nonocyclic or, when there are an
appr opr i at &mrintbE(367-3neHylpirataging; v‘]ﬁomrymsl-éfrnynmsi@tﬁmdﬁawarzplnlg Ssdleytrieein-7-

cont ai ni ngahfeween 3 and 10 ring atons, of which at least one is a

het er oat om sel ected from nitrogen, oxygen and sul phur; R' is a 5- or

6- menbered heteroaromatic ring containing up to three heteroatons

i ndependentH§-((15e4 e, & diatabiyeie(R 2r1pere-yibXxyethoxyeityls 3k iliuiH-pyRizologt, 28y cl opr opy|

or cycl obu%km midin-72J q?%gethg,ﬁﬁldﬁaggad’ﬂgependentIy a nmonocyclic saturated ring

system contai ni ng el ring atons, of which at least one is a
het er oat om sel ected from nitrogen, oxygen and sul phur; and -275

N-[5-((18, 45)-2,5-diazabicyclaf2.2.1]hept-2-yl)-1-(2-ethoxyethyl}-3-ethyl-1 H-pyrazalof4,3-
dipyrimidin-7-yl]-4-methylpyridin-2-ylamine,

N{1-(2-sthoxysthyl}-3-methoxymethyi-5-[(3F)-3-methylpiperazin-1-yi}-1 H-pyrazoio(4,3-
dipyrimidin-7-yl}-8-methylpyridin-2-ylamine,

N-{3-methyl-5-[(3A)-3-methylpiperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1 H-pyrazolof4,3-
dpyrimidin-7-yl}pyrimidin-4-ylamine,

N-{5-(3,8-diazabicyclo[3.2.1]oct-3-yl)-3-methyl-1-[2-(2,2,2-trifluoroethoxy) ethyl]- 1 H-pyrazolof4,3-
dlpyrimidin=7-yl}-8-methyipyridin-2-ylamine,

N-(3-ethyl-5-((3R)-3-methylpiperazin-1-yi}-1-[2-(2,2,2-trifluoroethoxy) ethyl]-1 H-pyrazolo[4,3-
dipyrimidin-7-yl}pyrimidin-4-ylamine,

N-{3-methyl-5-{piperazin-1-yl}-1-[2-(2,2,2-trifluoroethoxy)ethyil-1 H-pyrazolo[4,3-dpyrimidin-7-yl}-
B-methylpyridin-2-ylamine,

1-{3-methyl-7-(6-methylpyrimidin-4-yiarmino}-1-[2-(2,2,2-trifluoroethoxy)ethyl}-1 H-pyrazolo[4,3-
oipyrimidin-5-yl}piperidine-4-carboxylic acid,



RMis a 5- or 6-nenbered heteroaromalic ring containing a heteroatom
selected fromnitrogen, oxygen and sulhur a tautomer thereof or a
phar maceutical |l y accept abI e salt of said conpound or tautoner. 24. A

conmpound X I ( ' ed from
e e s A s S L LA S
R7 groups; iy Fryltvedazin- fbvlar@r\ecz aI kyI R3 is hydrogen, C1-04 al kyl, which
is optionally substituted with one or nore RB groups, or Rr, which is

optionally t it th.one. o e ou i C -C6

P kyt or QR kT e e SR e r PR G

substi t ut edpyniridin-dpk-2onetmipyemiind-garoinps; R6 is Cl-C4 al kyl or Cl-C4

hal oal kyl , each of which is opti onal I y substi tut ed by hydroxy, C,-C4 al koxy
or Cl-C4 hal oall%oxy al or C 4 hal oal kyl , each
of which i¥eHpt MW“?’? E‘DVBE‘PY‘P‘B?’QH’ ‘b\ﬂ) @I@@G%WBWF'” ‘o)-1-Ba2R8e 0al koxy or a
cyclic grovfucsehkiesd)edyl-18pyRzolo[KB-opyemRing.5,7adiarfRBA is R'; A7 is halo, C -C6
al kyl, Cl1-C6 hal oal kyl, oxo, OR 2 or CONR 2R13; RB is hal o, phenyl, Cl-C6

al koxyphenyl , ORt2, NR12 R13, NR 'CO2R14, CO2RL 2, CONRI2Ri 3, R or R', the
| ast two ol {Mﬁwhxmﬁﬂwb@{(ﬁBh%mewlmﬂb@ﬁihﬂLvd A2+, 2 Pririfierogthoxyisthyl|Re- gr oups RO

is Cl-CB ahaboiold3- i @h-9alkehetffipyHeia mifel0 is halo, C3-Clo cycloal kyl,
C3-Cl1 hal ocycl O[a| k??ﬁ pheny} C;?%pﬁg@( R12, NO2, NR 2R13, NR12C(O R13,

NRL2CCRRh, C(O) R72, C02R13, CONRL2R73, CN oxo, Cl-CB alkyl or C, -C6
hal oal kyl , N-t{hethb)amethylnﬁr[(m ?‘«Amiethwpfaerezim-ptyﬂoﬁaka 32-gitibwdsthayetyy HRLL; - 276- R’

is OH, phe ol dinBB-yiéMigk R13 are each independently
e AT A S R

hydr ogen, C6 al ky hal 0al kyl; R'd is C,.Céal kyl or C1-C6
hal oal kyl ; R' is a nonocyclic C6-C7 cycl oal kyl group; R5 is phenyl; Rcis a
nonocycl i cNg&tnathakyeetyi-6¢3 8y 3trethylppetaain Akyig -[B€2, e efflubroathakyfetmilaigr at ons, of

which at  gyrasolof4,3-dipyrimidin-7-yl)-4-mathylpyridin-2-yiamine,

1-{3-methyl-7-{4-methylpyridin-2-ylamino}-1-[2-(2,2,2-trifluoroethoxy)ethyl]-1H-pyrazole[4,3-
dlpyrimidin-5-yl}piperidine-4-carboxylic acid,

N-{3-ethoxymethyl-5-[(3F)-3-methylpiperazin-1-yl]-1.[2-(2,2, 2-trifluoroethoxy)ethyl]-1 H-
pyrazolof4,3-d)pyrimidin-7-yi}-4-methylpyridin-2-ytamine,

1 ~{3-ethy!-7~(6—methytpyrimidin—4-yiamino)~1 «[2-(2,2,2-trifluoroethoxy)ethyll- 1 H-pyrazolo[4,3-
dipyrimidin-5-yl}piperidine-4-carboxylic acid, and

3, N-dimethyl-N°-(1-methylpiperidin-4-y()-N"-(8-methylpyrimidin-4-yl)-1-[2-(2,2,2
trifluorosthoxy)athyil-1 H—pyraz_olo[4,3-d]pyrirnidine-5,?-diam.ne

and tautomers thereof and pharmaceutically acceptable salts, soivates and polymorphs of said
compound or tautomer,

15. A pharmaceutical composition comprising a compound of formula (I} as ¢laimed in any one of
claims 1 1o 14, or pharmaceutically acceptable salts, solvates or polymorphs thereof, and a
pharmacsutically acceptable diluent or carrier.



| east one is a heteroatom sel ected from nitrogen, oxygen and sul phur; Ris a
5-menbered heteroaromatic ring containi®g_a hetercatom sel ected from
nltrogen oxygen and sul phur-and optionally up to two further nitrogen

atonms in the A &d?r%gwﬂ! of?orﬁulal%ler@EI%ﬂwed (hedr oREBQNERhE €1 1408t d phainvsdbR@all, 2 or 3

ni trogen at ons cyclic satyrated ri stem cont ai ning between
3 and 7 FI?FQB%?WHC%%%IPH%BWQ %ﬁ#rﬂg@ﬁaﬁﬁ&?ﬁ'c s a monocyclic or,

when there are an appropriate nunber of ring atons, polycyclic saturat ed

"1 ng Syst e ee0LAl AR ERNa) B0aAa ) oL TRAENANNA al [east one

nit rogen at om an at om sel ect ed rom oxygen and
sul phur; thasm%peﬁvfﬁbtape?nt%b\%@&M%&Pﬁppmo@péfteéwf dohe RiERRARPD ﬁvveen 3 and 7

ring at onsme@aniit Bhthatreath@Asds a@RErdsSordofation ubaleofRitHRInE PBE-sfid kA drr ogen,
oxygen and_s menbered heteroaromatic ring containing

up to two " #&g%‘ﬁﬁ é‘i%ﬂ%uceﬂ@eﬁﬁﬁ'a&feﬁ?e each i ndependently a monocyclic

saturated ring systemcontaining either 5 or 6 ring atons, of which at

| east one |g ﬁ%ﬁ%sﬁr Qﬁ’éaPéBn%kﬁ&wt &hehiEingT E'éntwﬁo‘ag@@l forfRAYE Bs @lQﬂwea'iH am;%e ofind

RMis a 5- or mber ed heteroaromatiC ring containi ng a neteroatom
sel ected fF@msdite idFemarmasaytraty agrariable %ﬁr“'“&‘%&h?%’pr{sﬁ@r’%@“e? a
phar naceut ¢evahd yharoaspical) ftissibdendielsdtid romaaspion tgiokndialiteoaor. antagdnists  25. A

conpound agsal ;9&1%9 cg,koaeg%%e ?Jrﬁh Wa%ndn .rﬁgggﬁ%e esg#ﬁhméncmm% A

conmpound a ound
accordi ng ?'@”E?'&lOﬁ‘f%(SWSeﬁ"HOCNB“EI)sbe@lb“é%efél(‘l@y eta 3t @PesRy RCEPIT aT‘éﬁQOI'IitSCZL
al koxymet hyich a2 8otald, r@ﬁnaauadnmapdt&nm ch@edibPdndmlopidisl), €102 RTORS rakiblty | |

ethyl or pgotg onistse%'g Zgl'Re ng H\éan %Petéygl 9&$Ct¥l\!a§(}r?81}idrét%%?smﬁfpgehydr oxy.

met hoxy or ccor in RS is
met hyl , et hgdrochquy‘r-wgel torsegssy etwpthlulﬁwhlgvstwmm;ahd amvisqridel §ints aripenecgic
ﬁt hO?Y{Tﬁéh}iﬂn?%o?Qrs O(é’u4dﬁ%€l@6kﬂigsn@CQQE @Hn@gte‘hgn Gérﬂbm\@@nzg\@ﬁﬁuﬁhoﬁgaﬁ‘? ag'é'ég(r?g?ﬁ at
o ol ai m sBUgtEF erverkpjerT N e (roanf ofloRirodd Sesplay s bapriyt BUBAPPSTorlihi ch i s
opt i onal | yawdspipndiastead). bgut@ler@opertidaseynhitBtrs Cintitiabelia lagents/ (sughGs-r@Blin,
cycl oal kyl LaBhIG¥¥s (such as glyburide, glipizide and glimepiride), glitazones (such as rosiglitazone and
piogiitazone) and metformin), chalesterol lowering agents (such as atorvastatin, pravastatin,
lovastatin, simvastatin, clofibrate and rosuvastatin), and alphia-2-delta ligands (such as
gabapentin, pregabalin, [(1R.5A,6 8)-6-(aminomethyl)bicyclo[3.2.0)hept-6-yljacetic acid, 3-(1-
{aminomethyl)cyctohexyimethyl)-4H-[1,2, 4]oxadiazol-5-one, C-[1-{1H-tetrazol-5-yimethyl)-
cycioheptyllmathylamine, (35,48)-(1-aminomethyl-3,4-dimethylcyclopentyl)acetic acid,
(12,3a,50)-(3-(aminomethyl)bicycio[3.2.0]hept-3-ylacetic acid, (35,5R)-3-aminomethyl-5-
methyloctanoic acid, {35,5R)-3-amino-5-methylheptanoic acid, (35,5A)-3-amino-5-
methylnananoic acid and (3 S,5A}-3-amino-5-methyloctanoic: acid),

19. Use of a compound of formula {1} as ¢laimed in any one of claims 110 14, ora
pharmaceutically acceptable salf, solvate or polymorph thereof, in the preparation of a
medicament combined with a second pharmaceutically active agent selected from aspirin,
anglotensin || receptor antagonists (such as losartan, candesartan, telmisartan, valgaran,
irbesartan and eprosartan), caleium channel blockers (such as amledipine), beta-blockers (i.e.
beta-adrenergic receptor antagonists such as sotalol, propranolol, timoliol, atenolol, carveditol and
metoprolol), Cl1027, CCR5 receptor antagonists, imidazolines, soluble guanylate cyclase
activators, diuretics {such as hydrachlorothiazide, torsemide, chlorothiazide, chlorthalidone and



cycl opropyl, cyclobutyl, tetrahydrofuranyl, tetrahydropyranyl or pyridinyl,
or p6Ais tet rahydropyranyl 32. A comppund according to claim30 wherein
RBA is nethyl, ethyl, isopropyl, isobutyl, nethoxyethyl, nethoxypropyl,

et hoxyet hyérP]ntoﬁ&&}O%?éfkﬂnra%péﬁlergllcrhnpiggmﬁgx e # ?oxhﬁ%ﬂr, gﬁ&éﬂsm c%n\%rtﬁg

trifluoroe uor oet tetra uran
t et r ahydr OWV'EWFWPWF““ aF@t"F%HﬂMF‘B'BW dﬁ'y'P”'@f‘d tﬁ)‘?qpﬂ'l) rﬂﬂ"ﬁ‘é@ﬂ?/ feceFS“J A
conmpound agréagodisgsica a6 eplband@ ankl epieintlablcme)] r&utml endopeptidase inhibitors,

22,2 2 BSOSO AL D S AT] .
R10 gr oupsylitazres (su%wasm%@zepmmamhtmnﬁwd "WPWUI‘)I gholeglero! lovprangiadenty | |

gl ge(rjaZI n%{sucmm}o&aﬁwl pra\%staﬂfz @ahsam ahsaslatm%ﬁmﬁa% e\Hdwoi"uQéE?QinP%ﬁ@ZlbW'
| aza

2 e e Bhe o aRangnh tregiin, L AER S A b MR 2 Sh

3, 8- di azabbglackt] Bid2 311 dahin@nsthycslaherlmethpi-oh{ll 24 dkadiagiHaane -1 nd

1, 4- di azab ding to cl 32
wher of n- R STAEBy ot B e A R e 3 o, Gl G

al kyl or comekyigydiapantacetic asid, (TasieSong3- Gmingrel i) kisve o Gloarzbvjacstinasid t ut ed
by R". 36 3sﬂsmemﬂm¢btms@mxywah@c edidi(y8 S3)- M&ﬁh@sméﬁlyﬁaesmd”@écﬁu net hyl,

ethyl, iso X met hox

P02t or LA R yno BRBR RN, n%%’? S s TRV s Moo,

- CH2NHCH3, tremﬂQN(Dms‘anselor CADERAMYITER (nhiditior bLRBE-Y is KBgwn, Ar mrqa@howh &ccordi ng
to clai m 3z uheridietiddrefaef orme a piperazine ring that is optionally
substituted by one or two nethyl groups or is bridged by a -CH2- or -CH2CH2-
group. 38. A conpound according to claim 33 wherein -NR3R4 fornms a

pi per azi ne2.i Agortratnd pifompta hal |y substituted by one or two nethyl groups.
39. A conpound according to claim33 wherein -NR3R forns a

2,5-di azabicyclo[2.2.] jhept-2-yl, 2,5-diazabicyclo[?2.22]oct-2-yl,

3, 8-di azabi cycl o(3. 2. 1j oct-3yl and 3, & di azabicycl o[ 3. 2. 1ljoct-8-yl ring
system 40. A conpound accordigp to cllaim32 wherein R3 is Cl1-C6 al kyl,
which is substituted by one Ra RE, which is substituted by one R
group; or -NR3R4 forns a cyclidN
group, and Ra, R and R10 are al

p’lﬂz which is substituted with one R O
K" >c
R
(VH)
wherein R® and R® are as defined in claim 1.

21. A compound of formula (VIiI)

wherein R', R, R® and R® are as defined in claim 1.



41. A conpound according to claim32 wherein -NR3R4 forms a cyclic group RF,
which is substituted with one R10O graupz.and RO is -CO2H. 42. A conpound
according to claim34 wherein Ris furanyl, thi enyl, pyrrolyl, pyrazolyl,

| mi dazol yl 75, I &g¥azekcrine ﬁ?éﬁ?é%ﬁ/bﬁadoﬁfbbﬁﬂcﬁ@ﬂirhﬁhla Wz’ﬂ @ea;ﬁécvlh cuamxaeérﬁgr@ﬂnyl
'b

pyridyl, pyridazin r|m opt 1 onal

subst i t ut efe fiep R’ ‘6%‘@”%? ”%"f f‘@fF’U@d}é”) an’fsdey’ﬁdd B'LHCY”Q@CCBF‘B?WG '%@ Bl ai m 34
wher ei n R wisorp P amokydre as eefidaginlelalm 11 soxazol yl, oxazolyl, oxadi azol yl,
pyridyl, pyridazinyl, pyrimdyl or pyrazinyl, whi chis opti onal |y
substituted with one or nore A7 groups, 44. A conpound according to claim
43 wher ei n2R7 A eprpakns! aceprdiag toglam |1, wherelnes- hal oal kyl, oxo, Cl- C3 al koxy,

hydr oxy or -CONH(Cl-C3 al kyl). 45. A conpound accor di ng to claim 43 vvherei n

R7 is flu th h e et 0X ri

0X0 or -CO%IHE:?@ C“cg‘f’iﬂlp Bé{e%”%%ﬂp%ﬁh% e 8¥dﬁg°f% Qﬁlﬁ '@’%\h%

pyrim dyl , onshircierd 8 gptpsonal |y substituted with one or nore RY groups 47.

A corrpound according to claima45 wherein RDis pyridyl, which is optionally

substituted, wth one or nobre R7 groups. 48. A corrpound according to claim1
that is 1- E‘z‘S@MBQ&?&'Pn Ve AL et hyl - N6- rret hyl - N5- (1-

met hyl pi peri di n-4-yp-N7-pyrim di n-4-yl -

H- pyrazol op, %yé’rlz%&érb”bd%ﬁﬁ vﬁucﬁ léj%t?igﬁé\ sut%txﬁ:f%HWﬁ‘Sﬁe s RE r‘Bﬂpsaor B A

phar maceut 1 cal gconpound or tauto 49-'
conmpound atbigh l§|°ﬁb°”@@¥ %Partw%?qwmneqrmeFczar@ﬁoxyet hyl ) - 3- rret hyl - 5- [(3R) 3-
rrethylplperazmlyl] N-pyrimdin-4-yl-1 Hpyrazol o[ 4, 3-d] pyri m di n-7-am ne;

a tautomer _§ of h |1y acceptable salt of said conpound
1B4E8%en, SrsE R BLERG e

or tautomef. ngto claiml that is
1- met hyl - N5- ( 1- rrethyl pi peridin-4-yl)-N7-(4- nmethyl pyridin-2-yl)-3-propyl-1

H-pyrazol obA. Nyt Rithd AT, dhRE isoptiorlPEinSRute@ witRbHedFiiord AEGRAs;OF @
pharmaceutical ly accept able salt of said conmpound or tautomer. 51. A

compound according to claim1 that is N[5-((1 S,
4S) - 2, 5- di &2l Sselkp| 2,-2s Hildaiyt C2Cyhlkenyl C4-Ce AtRyriyoor Yoo Ch yyc)c@ikpteedeyi lof hich

H- pyr azol o, ?f%ﬂ]hpgtfbbﬁﬂtg& 9,”? rieYdrhiofe %@%plt}ysle {ehﬂb@h%arx%f BEalkdk tc';wé omer

t her eof or armaceut | ca accept abl e sal corrpoun or 't aut oner .
52. A corrpaﬁi%l ke o NG Sty preipeloy " hydrgen:
5-[ (2R, 5S) - 2, 5- di net hyl pi perazi n-1-yq- 1-( 2-

R® is R®,

" is C;-C, alkyl or C4-C4 haloalkyl, each of which is optionally substituted by C,-Cy4 alkoxy, Cq-
C4 haloalkoxy or a cyclic group selected from R”, R" and RY, or R* is R™;

R’ is halo, C,-Cs alkyl, C{-Ce haloalkyl, C,-C; alkenyl, C,-Ce atkynyl, Cs-Cia cycioalkyl, Cs-Cro
halocycloalkyl, phenyl, oxo, 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, C1-Cs alkoxyphenyl, OR'?, OC(O)R'?, NC,, NR™?R"*, NRZC(O)R",
NR'?CO,R', ClO)R™, CO,R™, CONR™R™ CN, R% or R", the last two of which are optienally

substituted with one or mare R® groups;

R® is Cy-Cg alkyl, C;-Cg haloalkyl or CO,R'%;



ét hoxyet hyl ) -3-nmet hyl - N-pyrim di n-4-yl -1 H pyrazol o[ 4, 3-d] pyri m di n-7-am ne;
a tautoner thereof or a pharnmaceutical.ljyjsacceptabl e salt of said conpound or
tautonmer. 53. A conmpound according to claim1 that is

3, N5- di metdiyis-hbl; C.Leyeldnsalpi, peCitancytiogl: flenyl G3R™, OC(O)R™, NO;, NR™R™,

met hyl pyri m4eli -%ﬂ 1245 L 12221 Iy reethaxy) erhyl ) .- ]

H- pyr azol 3{%{6%(6&]‘ P F? r#%hne'—sé)é- dlcél’rﬁ né?éﬂﬁa agpb%%(é’r&f%%%'@’i?r%rcaa

phar maceuthatalkylythaGetipb abikicsark tplishalyasiubisttesdo it or taut oner. 54. A
conpound according to claim1l1 that is

N-{3-ethyl -5-[ (3R) - 3- net hyl,pi,perazin-1:ylj-1-[2-

(2,2, 2-triR" SevFarheRsyeNy A - ar NR oA

H pyrazol o[ 4, 3-d] pyri m di n-7-yl }pyri m di n-4-ylam ns; a tautoner thereof or a

phat aceuty s gl 4 areeeh ARl 98l o3 € GAMY BLcRabag)omer - 55 A

conmpound accordin

N- { 3- met hoxynet hyl - 5-[ (3R) - 3- net hyl pi perazin-1- ylj-1-[2-(2,2,2-trif

| uor oet hoxy¥ isat, ity bikyi br £4-OykaagaMypl 4, 3-d] pyri m

idin-7-yl}-4-methyl pyridin-2-ylamne; - 280 a tautoner thereof or a
pharmaceutically acceptable salt of said conpound or tautoner. 56. A .
conpound d®* is Bendnoeysiid @ CaHdieiBetkyl dtodp; F N N~. N~\R H3C R4 wherein: R is R
which is optionally substituted with one or nore R7 groups; R3 is hydrogen,
Cl1-C4 al kylg, which is optionally substituted with one or nore R8 groups, or
R, whichilg8PB§¥ onally substituted with one or nore R3 groups; R4 is

hydr ogen, C,-C6 al kyl or Cl1-C6 hal oal kyl; or -NR&4 fornms RF, which is

optional | ygs ' ' r - - R -

iyl . VG ATttt SRl untRiiel i HsHREmarig eluebfadne by o5

al koxyphergiPms.QRYDich Nraastarg is gRetercepRtiected IpmaitrogenrkyaRy 3Nd RBBMSE  R', t he

| ast two of which are optionally substituted with one or nore RO groups; RO

is C -C6 aLkyl, 5 K I, 912, i S, hal - C10, cyc | kyl,
G3- C10 hal Bebdiosd iy ProardpbalO e alii e kS sy s ialf) £
NR12CO2R" , setgcBpfrom nitGoeRIIygeOENReIMEs, ON, oxo, C1-C6 al kyl or C, -C6

hal oal kyl, the last two of which are optionally substituted by R11;

RF is 2 monogyclic 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" and R® are each independently a monocyelic or, when there are an appropriate number of ring
atorns, polycyelic saturated ring system containing between 3 and 10 ring atoms, of which at least

one is a hetercalom selected from nitrogen, oxygen and sulphur;

R" is a 5- or 6-membered heteroaromatic ring containing up to three heteroatorns independently
selected from nitrogen, axygen and sulptwur;

R’ is cyclopropyl or cyclobutyl;

R" and R" are each independently a monocyelic 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 OH, phenyl, NR12R73 or NRj 2CO2R14; R12 and R13 are each independently
hydrogen, Cl1.C6 alkyl or C, -C6 haloal kyl75. R16 is C -Cs al kyl or Cl-Ce

hal oal kyl; -281 RD is a 5-nenbered heteroaromatic ring containing a
het er oat omysel.ected i : ; ﬁmyﬁ poYaln i y up to
two furt h(raqr:l ﬁiateftgﬁgﬁegﬁg}r?g h%%%@asl?ﬁ%@g}al@a%-%r er ed heoﬁgrﬂog?%dﬁg'ti c ring
i ncl udi ng Xyegn 5B'lF’I'ﬂ”trogen atons; RE is a nonocyclic saturated ring system
contai ning between 3 and 7 ring atons containing one nitrogen atom RF is a
nonocycl i c ; | i @ﬁﬁgs,

pol ycycl i Ca%{oﬁﬁ%ﬁpﬁ%ﬁg@%tQ%Q%t%d#ﬁsgltgg{%%ﬁ%u@nﬁ% ring atons
containing at |east one nitrogen atomand optionally one other atom

sel ect ed f ppm OxHGRANAEZoRIMgRN&ISIm 1RGbd@n:a monocyclic saturated ring system
contai ning between 3 and 7 ring atons, of which at |least oneis a

het er oat om sel ected from nitrogen, oxygen and sul phur; R' is a 5- or

6- nenber ed Rhistaaydmomptselected figm BoM°aRhiamyR% padhof tiioh isioptiangtinsubsiuted with
tautomer tper &0foQK groh@r maceutical ly acceptable salt of said conpound or
tautomer. 57. A conpound according to claimb56 wherein -NR3R forns RF,

which is optionally substituted with one or nore R10 groups. 58. A conpound
accor di ng rbistlyadrogarbd OMteakiin - NR3R4 forns RF, which is optionally
substituted with one or nore RLO groups, wherein RF is selected from
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl, _

3- azabi cycRo[sdydroggm ExTaalyl, witidhrinpitigba!y shk#jiuted with one or more R® groups, or R™,
2, 5- di azabiwhitk lslpBordinl $ubeited with onelor oot AZ@bipsycl of 2. 2. 2] oct - 2-yI

2, 5-di azabi cycl o[ 4. 3. 0] non-2-yl, 3, 8-diazabicyclo[3.2.1 Joct-3-yl,
3,8-diazabicyclo[3.2.1 Joct-8-yl, 1,4-diazabicyclo[4.3.0]non-4-yl and

1, 4- di azabR&isdivepgen C2Faaky 4: Gi-Cs Booalkal: conpound according to clai m 56
wherein -NR 3R forns a piperazine ring that is optionally substituted by

one or two ne L, groups..60. A c und according to_gl aim 56 wherein
CRRaR 1 or AENERT (APSEE fiicP s epte Tl Sehgsd PR a § et B ed by one met hyl
group. 61. A conpound according to any of clains 56 to 60 wherein Ris

pyrazol yl , g ma@%:%oi or C,Ic5 X8Rl Yach PRIy dptiomRiR SliRadled by njtslyd¥ ¢,
pyridazinyl, pyrimdyl or pyraziyl, which is optionally
alkoxy or C1-C4¥1aioalkoxe,

A% is R®

R% is C,-C, alkyl or Cy+C, haloalkyl, sach of which is optionally substituted by C,-C, alikexy, Cy-
C, haloalkoxy or a cyclic group selected from R’, Rt and R, or R* is R™;

R’ is halo, C,-Cg alkyl, C,-Cg haloalkyl, oxo, OR' or CONR'R":

R® is halo, phenyl, C,-Ce 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;

R? is C4-Cs alkyl, Cy-Cg haloalkyl or CO,R'%;
R' is halo, C5-Cyo cycloalkyl, Cs-Cqp halocycloalkyl, pheny!; OR', OC(O)R™, NO,, NR'2R™,

NR™ZC(O)R", NR™*CO,R"™, CIO)R™, COR', CONR™R™, CN, axa, Ci-Cq alkyl or C,-Cs
haloalkyl, the last two of which are optionally substituted by R';



substituted with one or nore R7 groups. - 282 62. A conmpound according to
claim6l wherein R is fluoro, nethyl, >ethyl, hydroxy, methoxy, propoxy,
trifluoromethyl, oxo or -CONHCH3. 63. A conpound according to claim61l
wherein Ris a 6-nenbered heteroaromatic ring containing two nitrogen atons
in the ring, wherein R D is optional]y substituted with one or nore R7
groups. 648" 8 CRREMMINRIT PRSP ¢l ai m 63 wherein RD is pyrinidyl which
is optionally substituted wth one or nore R7 groups. 65. A conpound

accor ding fo 50 B RS sheliiBegt et BB E AL R o Ry S nathyl
67. A conpound according to claim®63 wherein RDis pyri C<:3.Zi nyl, which is

opti onal | yrBudsidtauded c,\6; hhoQkg or nore P7 groups. 68, A pharnaceuti cal
conposition conprising a conpound of formula (1) as clained in any one of
claims 23 to 67, or a tautonmer thereof or a pharmaceutically acceptable salt
of said coRpsumionoeyelic BuCormsioatkB@roups compound of formula (1) as clained in
any one of clainms 23 to 67, or a tautoner thereof or a pharnaceutically
acceptable_galt of said conpound or tautoner, for use as a nedi cament. 70.
Use of a cBnSliR®of fornula (1) as claimed in any one of clainms 23 to 67,
or a tautonmer thereof or a pharnaceutically acceptable salt of said
conpound Oke o : 1R, Of ' . r eat nment
o B i sor Bor® poiElctc pybiat Bl SRAUE LAl benbollR AN IR b oren LE 201 12
shown, to [FEFEREE Bhesrsprie selartedierapitrogen) oxygreangsulgnWonpound of formula (1)
as clainmed in any one of clains 23 to 67, or a tautonmer thereof or a

pharmaceut Leal | y acceptahl e salt of sajid co und or_tautomer. in the

prepar at i olrﬁ( 58 é‘ﬁ'e@gfggﬁ%ﬁfﬁ’fﬂ@bc {')rf?ecof“ia@g'@r?glré%r':@?""hé%eec%{defﬁa WeserSX9%e of a
conpound o&nd suiphyt 2nddpiorsdy ep taitwetinther nilipgerpatema i td dngner 2BmMeELEFI a t aut oner
t her eof or h&eﬂﬁéﬁﬁﬂ&f@d&ih&@iﬂ 1, 2GE S RkBnaswd.t of said conpound or tautoner,

in the preparation o a nmedi canent for the treatnment of nale erectile
di sorder.
A% 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 atems, 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 2 monocyclic saturated ring system containing between 3 and 7 ring atoms, of which at
least one is a heteroatom selected from nitrogen, axygen and sulphur;

R™ is a 5~ or 8-membered heteroarematic ring containing up to twa nitregen 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 gelected from nitrogen, oxygen and sulphur; and

RMis a 5- or 6-membered heteroaromatic ring containing a neteroatom selected from nitrogen,
oxygen and sulphur;

a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautorner.
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25. A compound according to claim 24 wherein R? is hydregen or methyl.
26. A compound according to claim 24 wherein R? is hydrogen.

27. A compound according to claim 26 wherein R® is C,-C alkyl, hydroxymethyl or Cy-Cq
alkoxymethyl.

28. A compound according to claim 26 wherein R is methyl, ethyl or propyl, sach of which is
optionally substituted by hydroxy, methoxy or ethoxy.

29. A compound according to claim 26 wherein R® is methyl, ethyl, n-propyl, isoprapyl,
hydroxymaethyl, methexyrmethy| or ethoxymethyl.

30. A compound according to claim 29 wherein R® is attached at N' of the pyrazolo[4,3-
dlpyrimidine ring system, :

31, A compound according to claim 30 wherein R* is C,-C, alkyl or C;-C4 haloalkyl, each of
which is optionally substituted by Cs-C4 alkoxy, C,-C4 haloalkoxy, (Cs-Cs cycloalkyl)methoxy,
cyclopropyl, cyclobutyl, tetrahydrofuranyt, tetrahydropyrany! or pyridinyl, or A%is
tetrahydropyranyl.

32. A compound according to claim 30 wherein R* is metnyi, ethyl, iscpropyl, isobutyl,
methoxyethyl, methoxypropyl, ethoxyethyl, ethoxypropyl, n-prepoxyethyl, isopropoxyethyl, 2,2,2-
trifluorpethyl, 2,2,2-trifluoroethoxyethyl, tetrahydrofuranylmethyl, tetrahydropyranylmethy,
tetrahydropyranyl or pyridinylmethyl.

33. A compound according to claim 30 wherein R* is 2-(2,2,2-trifluoroethoxy)ethyl.

34. A compound ascording to elaim 32 whersin:

—NR*R* forms R', which is optionally substituted with one or more R'® groups;

R" is selected from azetidinyf, pyrrolidinyl, piperidiny, piperazinyl, morpholinyl, 3-
azabicyclo[3.1.0)hex-3-yl, homopiperazinyl, 2,5-diazabicyelo[2.2.1]hept-2-yl, 2,5-
diazabicycio[2.2.2]oc1-2-yl, 2,5-diazabicyclof4.3.0]non-2-yl, 3,8-diazabicyclo[3.2.1]oct-3+yl,
3,8-diazabicyclo[3.2.1]oct-8-yl, 1,4-diazabicyclo[4.3.0]non-4-yl and 1,4-diazabicyclo[3.2.2jhon-4-
yl,
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35, A compound according to ¢claim 32 wherein R' is hale, -OR™, -NR'?R"™, -NR'*C0O.R"Y, -
CO,R™, oxe, C;-Cs alkyl or C-Cq haloalkyl, the last two of which are optionaily substituted by R'".

36. A compound according to claim 32 wherein R'® is halo, methyl, ethyl, isopropyl, hydroxy,
methoxy, -NH;, -NHCH3, -N(CHa)z, -NHCO:(tert-butyl}, -COaH, -COx(tert-butyl), oxo, benzyl,
'CHEOH, 'CHZNHZ; 'CHQNHCH:;, 'CHzN(CH3)2 or ‘CHENMEC-Oa(IEH-bUty|).

37. A compound according to claim 32 wherein -NR°R* forms a piperazine ring that is optionally
substituted by one or two methy| groups or is bridged by a -CHg- or -CHCHy- group.

38, A compound according to claim 33 wherein -NR’R* forms a piperazine ring that is optionally
substituted by one or two methyt groups.

39. A compound according to claim 33 wherein -NR*R* forms a 2,5-diazabicyelo[2.2.1]hept-2-yl,
2 5-diazabicyclo[2.2.2]oct-2-yi, 3,8-diazabicyclo]3.2.1]oct-3-yl and 3,8-diazabicycio[3.2.1]oct-8-yl
ring system. ‘

40. A compound according to claim 32 wherein R® is C,-C; alkyl, which is substituted by one R®
group, or R, which is substituted by one R® group; or -NR®R* forms a cyelic group RT, which is
substituted with one R'® group, and R®, R® and R*® are ail -CO.H.

41. A compound according to claim 32 wherain -NR°R* forms a cyciic group RF, which is
substituted with one R'® group, and R'® is -CO,H.

42. A compound according to claim 34 whersin R is furanyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, oxadiazolyl, pyridyl, pyridazinyl, pyrimidyl or
pyrazinyi, which is optionally substituted with one or more R’ groups.

43. A compound according to claim 34 wherein R® is pyrazolyl, imidazolyl, isoxazolyl, oxazolyl,
oxadiazolyl, pyridyl, pyridazinyl, pyrimidyl or pyrazinyl, which is optionally substituted with one or
more R’ groups. |

44. A compound according tb claim 43 wherein R7 is halo, C1-Cy alkyl, C;-Cs-haloalkyl, oxo, Cy-
Cs alkoxy, hydroxy or -CONH(C,-C; alkyl).

45, A compound according 1o claim 43 wherein R’ is fiuoro, methyl, ethyl, hydroxy, methoxy,
propoxy, triflucromethyl, oxo or -CONHCH,.
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46. A compaund aceording to claim 45 wharein R® is pyrimidyl, which is optionally substituted
with one or more R’ groups.

47. A compound according to claim 45 wherein R® is pyridyl, which is optionally substituted with
ene or more R’ groups.

48. A campound according o claim 1 that is 1-(2-ethoxysthyl)-3-ethyl-N°-methyl-N5<(1-
methylpiperidin-d-yl)-N’-pyrimidin-4-yl-1 H-pyrazolo[4,3-d]pytimidine-5,7-diamine;
a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

49. A compound according to claim 1 that is 1-(2-ethoxyethiyl)-3-methyl-5-[(3A)-3-
methylpiperazin-1-yl}-N-pyrimidin-4-yl-1H-pyrazolo[4,3-d|pyrimidin-7-amire; a tautomer thereof
or a pharmaceutically acceptable salt of said compound or tautomer.

50. A compound according to claim 1 that is 1-methyl-N°-(1-methylpiperidin-4-y)-N7-(4-
methylpyridin-2-yl)-3-propyl-1H-pyrazoio[4,3-d]pyrimidine-5, 7-diamins;
a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

51. A compound according to claim 1 that is N{5-((1S, 45)-2,5-diazabicyclo[2.2.1}hept-2-yl)-1-
(2-methoxyethyl)-3-methyl- 1 H-pyrazolo[4,3-alpyrimidin-7-yl]-4-methylpyridin-2-ylamine;
a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

52. A compound according io claim 1 that is 5-[(2R,58)-2,3-dimethylpiperazin-1-y1]-1-(2-
ethoxyethyl)-3-methyl-N-pyrimidin-4-yl-1 H-pyrazoio[4,3-d]pyrimidin-7-amine;
a tautomer thereof or a pharmaceutically acceptabie salt of said compound or tautomer.

53. A compound according to claim 1 that is 3,N5-dimethyl-N5-(1‘methylpiperidin-4-yl)-N7-(6-
methylpyrimidin-4-yl)-1-[2-(2,2,2-trifluorosthoxy) ethyl}- 1 H-pyrazolo[4,3-d)pyrimidine-5,7-diamine;
a tautormer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

54. A compound according to claim 1 that is N-{3-ethy!-5-|(3R)-3-methylpiperazin-1-yi}-1-[2-
(2.2,2-trifluoroethoxy)ethyl]- 1H-pyrazolo[4,3-d]pyrimidin-7-yl}pyrimidin-4-ylamine;
a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautomer.

55. A compound according te claim 1 that is N-{3-methoxymethyl-5-[{3R)}-3-methylpiperazin-1-
yi]-1-[2+(2,2,2-trifluoroethoxy)ethyl]-1H-pyrazelo[4, 3-djpyrimidin-7-y|}-4-methyipyridin-2-ylamine,
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a tautomer thereof or a pharmaceutically acceptable salt of said compound or tautorner,

56. A compound of the formula:

| ‘ HN
!

NS

H,C

wharain;
R'is R®, which is optionally substituted with one or more R’ groups;

R® is hydrogen, C;-C, alkyl, which is optionally substituted with ene or more R® groups, or RE,
which is optionally substituted with one or more R® groups;

R* is hydrogen, C,-Cs alkyl or C-Cs haloalkyt;
or =NR*R* forms R", which is optionally substituted with one or more R'™ groups;
R’ is halo, C;-Cs alkyl, Cy-C¢ haloalkyl, oxo, OR'? or CONR'?R"™;

R? is halo, phenyl, Ci-Ce alkoxyphenyl, OR™, NR'™2R™, NR™“CO,R", CO,R'Z, CONR™R™, RC or
R", the last two of which are optionally substituted with one or more R® groups;

R?*is C,-Cs alkyl, C;-C¢ haloalkyi or CO,R'%,

R'® is halo, Cs-Cqg eycloalkyl, Cs-Cqq halocycloalkyl, phenl, QR’z, OC(O)R'™, NO,, NR™R"?,
NRZC(O)R", NR2CO,R", C(O)R'?, CO,R'™, CONR™R'", CN, ox0, C;-Cg alkyl or C1-Cs
haloalkyl, the iast two of which are optionally substituted by R";

R" is OH, phenyl, NR™R™ or NR"*CO,R';

R'2 and R are each independently hydrogen, C,.Cq alkyl or C,-Cg haloalkyl;

R is Cy.Cs alkyl or C,-Cg haloalky;
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RP is a 5-membered heteroaromatic fing containing a heteroatom selscted 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;

RF is a monocyclic saturated ring system containing betweer 3 and 7 ring atoms containing one
nitrogen atom;

A" is a monocyclic or, when there are an appropriate number of ring atoms, polycyclic saturated
ring systemn containing betwean 3 and 10 ring atoms centaining 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 hetercatom salected from nitrogen, oxygen and sulphur;

R" is a 5- or 6-membered heteroaromatic ring containing up to two nitrogen atoms;
a tautomer thereof or a pharmaceutically accaptable salt of said compound or tautomer,

57. A compound according to claim 56 wherein TNR3H“ forms R\, which Is optionally
substituted with one or more R." groups.

58. A compound according to claim 56 wherein ~NR°R? forms R, which is optionally
substituted with one or more R* groups, wherein R is selected from azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl, 3-azabicyclo[3.1.0]hex-3-yl, homopipsrazinyl,
2.5-diazabicyclo]2.2,1]hept-2-yl, 2,5-diazabicyclof2.2.2]oct-2-yl, 2,5-diazabicyelo[4.3.0lnon-2-yl,
3.8-diazabicyelo[3.2.1]oct-3-yi, 3,8-diazabicyclo[3.2.1]oct-B-yl, 1,4-diazabicycio[4.3.0)non-4-yl and
1,4-diazabicyelo][3.2.2]non-4-yl.

59. A compound according to claim 56 wherein -NR®R* farms a piperazine ring that is optionally
substituted by one or two methyl groups. '

80. A compound according to ¢laim 58 wherein -NR°R* forms a piperazine ring that is optionally
substiiuted by one methyl group.

81. A compound according to any of claims 56 1o 60 wherein R® is pyrazoly!, imidazolyl,
isoxazolyl, oxazolyl, oxadiazolyl, pyridyl, pyridazinyl, pyrimidyl or pyrazinyl, which is optionally
substituted with one or more R’ groups.
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62. A compound according o claim 61 wnerain R’ is fluoro, methyi, ethyl, hydroxy, meathoxy,
propoxy, iriflucromethyl, oxo or -CONHCH,.

83. A compound according to claim 61 wherein R” is a 6-membered heteroaromatic ring
containing two nitrogen atoms in the ring, wherein RP is optionally substituted with one or more R’
groups,

B4. A compound according to claim 63 wherein R® is pyrimidyl which is optionally substituted
with one or more R’ groups.

65. A compound according to claim 63 wherein R” is unsubstituted pyrimidyl,
86. A compound according to claim 63 wherein R® is substituted pyrimidyl, and R” is methyl.

87. A compound according to claim 63 whersin R” is pyricazinyl, which is optionally substituted
with one or more R’ groups.

68. A pharmacsutical composition comprising a compoundd of fermula (I} as claimed in any one
of claims 23 to 67, or a tautomer thereof or a pharmaceuticully acceptable salt of said compound
or tautormner,

689. A compound of formula (I) as ¢laimed in any one of claims 23 1o 67, or a tautomer thereof or
a pharmaceauticalty acceptable salt of said compound or tautomer, for use as a medicament.

70. Use of a compound of formula (1) as elaimed in any one of claims 23 to 67, ot a tautomer
thereot or a pharmaceutically acceptable salt of said compound or tautomer, in the preparation of
a medicameant for the treatment of a disorder or condition where inhibition of PDE-5 is known, or
can be shown, to produce a beneficial effect,

71. Use of a compound of formula (1) as ¢laimed in any one of claims 23 to 87, or a 1automer
thereof or a pharmaceutically acceptable salt of said compound or tautomer, in the preparation of
a medicament for the treatment of hypenension.

72. Use of a compound of formula (1) as claimed in any one of claims 23 to 67, a tautomer
thereof or a pharmaceutically acceptable salt of said compuund or tautomer, in the preparation of
a medicament for the treatment of male erectile disorder.



